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DISTRIBUTION
ANSFORMERS

JMSTRIBUTION transformers of the type
illustrated are quite trouble-free and have

been operating for many years .... giving
complete satisfaction by their efficiency and
ility.

Pioneers in the development of the power
, Ferranti have never deviated
the rigorous standards of manufacture
laid down to ensure the primary
of Reliability.

units are also available with efficient
surge protection (Surge Absorbers) built in as
a component part to avoid the stresses set up
by electrical storms.

FERRANTI LTD., HOLLINWOOD,  LANCS.
FT42U LONDON OFFICE: KERN HOUSE, KINCSWAY, W.C.2
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see it in use on

MODERN SUMMATORS
DEMAND INDICATORS

or OTHER INSTRUMENTS
that need an impulsing mechanism

Designed and Mar ufactured by—

CHAMBERLAIN & HOOKHAM LTD «BIRMINGHAM
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CRABTREE 'LINCOLN’

o rabtree CLincoln ’ ceiling switches,
with base-fixing centres at I"in.,
are offered for one or two-way control,
and are available in three patterns;
surface, semi-recessed, and semi-
recessed complete with iron box.

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

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

SHOCKPROOF

THE ELECTRICIAN iii

CEILING SWITCHES

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

"CRABTREE

« NAME +« SYNONYMOUS « WITH

“ Crabtree” IRegistered)

« PROGRESS' « IN

C.591/47.

« ACCESSORIES +« AND *« SWITCHGEAR

Advt. of J. A. Crabtree & Co. Ltd.. Walsall, England
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KEX PRODUCTS
KEXCEMENT

A Stable- Silica Cement
derived from a Silicic Ester

Research Staffs in the Electrical Industry will be
interested to knojv that there is now available a
cement that combines the properties of 100% insula-
tion with complete heat resistance. It consists of
an inert filler with an inert binder and isfree from
electrolytes and thus non-corrosive. It can be
diluted to give a thin wash, or used as a paste or
putty. These properties have for instance found
considerable application in cementing the element
in electric irons, and cementing the filament of
infra-red lamps. There may be many other itistances
where a stable silica cement— derived

from a Silicic Ester- can be of con-

siderable kelp. Al enquiries will receive

expert advice as to the application of

Kexcement to your ‘problem.

Kautex Plastics Ltd
Elsiree, Herts. Elstree 1777
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Main Works:

The simplest and most
economic method of

. for many industrial

loads, is to connect B.I.

Callender’s Capacitors

direct to the source of low

power factor. The initial

costof capacitor control gear

is eliminated, starter main-

tenance is reduced, and im-

proved starting performance

obtained. Control is automatic

at no extra cost and leading

power factors at light loads are

avoided. Each capacitor corrects

individual motor power factor

to a consistently high figure

(above .95) at all loads and reduces

the load on all cables back to the
source of supply.

ERITH . HELSBY . LEIGH (Lancs) . PRESCOT
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TelegramTelephone
HIGH

CHAnNcerY
Telephone
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B A INDUSTRIAL
T-H/ ELECTRIC TIMER

Designed to with-
stand frequent and ar-
duous service in indus-
try. the BTH Timer has
two ranges,namely from © i THE BRITISH
5 seconds to S minutes ASDN-HM hc
(in 5 sec. steps) and 20

seconds to 20 minutes weByY ESGUVp
(in 20 sec. steps). im r

it is controlled by TYFE K2 form BOMMAMI-
any form of pilot switch 3 BRITISH p & 2 v _*

or push button and will
give lasting, trouble-free

Write for list No. 5642-5
RUGBY

THE BRITISH THOMSON-HOUSTON COMPANY LIMITED, RUCBY. ENGLAND.
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POST WAR
PLANS

NEW PRODUCTIONS

ELECTRICITY METERS
INSTRUMENTS
AND OTHER

ELECTRICAL

BRITISH ELECTRIC METERS LIMITED

Two Gates Works, Darwen, Lancs.
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{Q uipm m

HIS equipmentis constructed for heavy
££, duty to withstand the most arduous
service conditions and conform to

British Standard Specification 1071-1943.
The illustration shows a Brush 90 k.V.A.
Transformer complete with incoming control
switch and fuse, and condenser for power
factor correction, the whole mounted on skids
for ease of movement.
Three of six regulators are shown in the
foreground. Each regulator has a capacity
of 300 amperes per arc and is fitted with a
robustly constructed switch having 36 posi-
tions to cover a current range from 35 to
300 amperes. The switch is arranged for
positive location in all positions. An indicator
plate shows the current ratings.

Brush Welding Equipment is
built to cover four standard
sizes, details asfollows:—

k.V.A.
(continuous OPERATORS.
rating)
Three at 3.0 amps, per
54 arc.
90 Six at 300 amps, or 3 at
600 amps, per arc.
Nine at 300 amps, per
122 arc.
153 Twelve at 300 amps, or 6

at 600 amps, per arc.

Branches : London, Birmingham, Cardiff, Bath, Belfast, Manchester, Leeds, Newcastle, Glasgow, Dublin.
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These typical Sub-station
Distribution Panels built up
with Henley standard tailless
type units, show how readily
any desired arrangement of
fuses, instruments, etc., can
be assembled on anangleiron
framework, making a neat
and' compact assembly for
installation in a Sub-station.
We shall be pleased to put
forward suggestions  for
panels to meet your par-
ticular requirements.

Figure I. Two Panels fitted with standard Tailless
Units having Current Transformers for operating
the instruments. The Instrument Panel contains an
Ammeter with Selector Switch for reading the
current in each phase, a Voltmeter with Selector
Switch and protective Fuses, three Maximum
Demand Indicators and a Watthour Meter.

Figure 2. A Henley Unit Panel fitted with two Feeder
Units with direct-reading Ammeters connected in
the busbars on the phases, and nine Distributor
Units. The Voltmeter, with Voltmeter Fuses and
Selector Switch, is mounted above the Panel and
woven wire screens and doors are fitted.

Il B Ri I E N/r

piIfjj “ippjjiiBadj| 1) | I

UNIT TYPE

DISTRIBUTION
PAN ELS

— t¢c& S -
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CONTACTOR SWTIdIGtAR LTD

STANDARD
AUTOMATIC

STARTERS

DIRECT-ON
STAR-DELTA

STATOR_ROTOR We illustrate our simplest form of
DlRECT CURRENT Direct-On Starter. A self contained

unit in substantial case with push-
button and overload release. Rated up
to 5 H.P. at 400 volts.

Other sizes are available up to 7S0 H.P.

May we have your enquiries P

RELIABLE ADAPTABLE ACCESSIBLE
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**Can't think where | left our FLUXITE
For all SOLDERING work— you need FLUXITE
— the paste flux— with which even dirty metals
are soldered and *tinned." For the jointing of
lead— withoutsolder 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 methode
Used for over 30 years in Governmentworks and
by leading Engineers and Manufacturers. OF
ALL IRONMONGERS In tins— 8d., 1/4 and 2/8.
The FLUXITE GUN puts FIUXITE where vyou
want It by asimple pressure. Price 1/6 or filled 2/6.

FLUXITE

SIMPLIFIES ALL SOLDERING

Write for Leaflets on Ca~e-Hardening Steel and Terrpering
TWYNINGS ROAD, STIRCHLEY, BIRMINGHAM Tooli with FLUXITE .alsoon" Wiped™Joints- Price ld.each
Tel: Kings Norton2281 (2lines). Grams:‘Radiagllls/B’ham. FLUXITE LTD. (Dept. ERN), Bcrmpndsey St., S.E.I

BURDETTE

DAY anD NIGHT  MACaulay

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, Clapham, LONDON, S.W.4

tAcuv anfvM
Write for full particulars and

terms to:— £. K Cole Ltd., Lighting Division, Ekco Works. Southend-on-Sea
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BACKED BY
EXTENSIVE TECHNICAL RESEARCH

IN PLASTICS

IMPERIAL HOUSE <« REGENT ST - LONDON = W |

Telephone Recjeni 2901
0 . [
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LITHOLITE INSULATORS &
ST. ALBANS MOULDINGS LTD.

WATFORD

e CONSTANT A.C. OUTPUT PHONE: WATFORD 4494
« WIDE A.C. INPUT LIMITS

K e ENTIRELY AUTOMATIC <
« QUICK ACTION

The constant A.C. input voltage
* called for in so many modern
industrial and laboratory appli- m m m
cations is provided with maximum
accuracy and reliability by B.A.T.
» Automatic Voltage Regulators.
» Seven standard nominal ratings are
carried in stock, 10-1,000 W atts,
giving 230 V = 1% with 185-270 in-
, put. Otherratings to special order. 4
» On 1A Priorities delivery is *
either early or ex stock. Please
request Bulletin V.R. 1243 for
h complete data. i

> ALSO SUPPLIERS OF 1

Static Mains Transformers of all types
and " Varlac ™ Infinitely variable voltage
»| regulating transformers. 4

Makers of Synthetic

I

ELECTRICAL AND RADIO LABORATORY APPARATUS ETC.

180 Tottenham Court Road, London, W.I 16-17 NEW BRIDGE STREET,E.C4
A nd 76 Oldhall Street, Liverpocf 3, Lancs. PHONE CENTRAL6500
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R A BLES

HAVE A REPUTATION DATING
BACK TO THE YEAR 1868

W. T. GLOVER & CO. LTD.

TRAFFORD PARK, MANCHESTER, 17

XV
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Britain’s new factories
will need miles and miles

rubber insulated and
P.Y.C. thermoplastic cables

There’s over three quarters of a century’s experience and research behind every inch of

the miles of Siemens wires and cables which pour from the great factory at Woolwich —

cables and wires that helped to make Victory complete and are now helping on Britain’s
work of reconstruction.

Siemens Electric Lamps and Supplies Ltd. 38/39 Upper Thames Street, London, E.C.4. Branches at Belfast,

Birmingham, Bristol, Cardiff, Dublin, Glasgow, Leeds, Liverpool, Manchester, Newcastle-on-Tyne,
Nottingham, Sheffield.  .........
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ALBEMARLE
BIRMINGHAM

ALPERTON

The indispens-
able tool for
the Contractor,
Builder, Heat-

%Engineer,

ectrician,
Shop Fitter,
Plant Mainten-
ance Engineer,
Millwright,

and for every trade
working on Stone,
Wood, Metal, etc.
For full details write

BECKENHAM e e«KENT.

MANCHESTER
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CAPSTAN

AND AUTO
POOOUCTS

M A Il MITALS

HENRYRAOCLIFFEU

November 16, 1945

29 WARSTONE LANE *BIRMINGHAM <18 « PHONE: CEN5B 95

From all electrical wholesalers
and factors.

Manufactured by
ROTUNDA LIMITED,

DENTON, MANCHESTER.
ENGLAND.

Indispensable

to every
Electrical

Engineer

INSULATION is
the vital factor on
which depends the
efficiency of all
electricity  supply.

Rely upon the
knowledge and
experience of
specialisation.
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Safeguarding the Workers' Health

Low sickness figures and healthy factory
conditions improve morale and production
efficiency. Factories with good standards
attract good workpeople. What can the
Managing Director do to secure these
benefits ?

One first practical step is to write for
particulars of the lzal System of Indus-
trial Hygiene. A Newton Chambers
specialist in industrial hygiene will be
put at the service of the management.
He will make a close survey of the fac-
tory, paying particular attention to any
special factors or danger points liable
to affect the workers’ health. He will
present a, detailed report showing how
the system should operate in order to
eliminate all likely sources of infection
in every department.

is made tor ttns survey. The
system itself is inexpensive and can be
used in any size of factory. Its operation
seldom involves additional labour.

Write for further details to Newton,
Chambers & Co., Ltd., Thorncliffe,
Sheffield.

TECHNICAL ADVICE FREE

Without charge, every section of your factory
— workshops, offices, canteens, ‘cloakrooms,
lavatories, etc. — will undergo a strict survey, and
recommendations will be made in a written report.

THE IZAL SYSTEM OF INDUSTRIAL HYGIENE

Simple to inistall and maintain

NEWTON, CHAMBERS & CO..

LIMITED. THORNCLIFFE. SHEFFIELD

0
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THE HOTTINCHAM THERMOMETER Co., Ltd.

" MANUFACTURERS OF
PYROMETRIC EQUIPMENT

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

THERMOMETERS
GLASS STEM DIVIDED— Ranges up to
We supply and repair 550° C. or 1,000° F.

GLASS IN VARIOUS METAL FITTINGS—

thousands of Glass Pipe Type, jam.'-Varnish, Molten Metal,

Cooker Thermometers. Quenching Bath. Bakers, Dyers, Flue
- Gas, etc.»r
. DIAL YAPOUR PRESSURE — Flexible
Send' your consignments of Capillary and Rigid Stem Patterns, etc.
broken thermometers to:
63, MANSFIELD ROAD - NOTTINGHAM, ENGLAND

’Phone: 45815

Current Price List cancelled
New Uslavailable

NIPHAN

WEATHERPROOF
METAL - CLAD

PLUGS & SOCKETS

Angle Socket Flange
and Cover 5 to 300 Amp. 250/ 500 Volt Angle Plug
3 and 4 Pole Earthed Type and Cover
and 2 Pole.

For Electric Lighting
and Power,

Transmission,
Communication,
Portable Tools, etc.

Manufactured by SIMMONDS & STOKES LTD

VICTORIA . HOUSE. SOUTHAMPTON ROW, LONDON. W.C.I HOLBORN UJT

Socket
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A.l.D. APPROVAL, Part |

VIDAFLEX

INSULATING SLEEVINGS

We are large manufacturers of all
types of sleeving, from raw material
to finished product.

VIDAFLEX PRODUCTS include—

VARNISHED & UNVARNISHED COTTON SLEEVING
VARNISHED & UNVARNISHED SILK SLEEVING
VARNISHED & UNVARNISHED GLASS SLEEVING

which comply to Air Ministry and
other specifications. Deliveries from
stock. Our Technical Department
can assist you with the design
of new types of sleeving for parti-
cular purposes, or on the use of
our standard product.

LONDON REPRESENTATIVE BIRMINGHAM REPRESENTATIVE
NORMAN & CO.. ' F. G. GRIMES,
55 Downs Road, Coleridge Chambers,
Coulsdon, Surrey 177 Corporation St., Birmingham
Telephone: Downland 225 Telephone: Central 3889

Price list and samples available on request.

JONES STROUD & Co., Ltd., VIDA MILLS, LONG EATON, NOTTINGHAM
Telephone: LONG EATON 404/6
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MISCELLANEOUS  ADVERTISEMENTS

None of the situations advertised in these columns
relates to a man between the ages of 18 and 50 inclusive,
or a woman between the ages of 18 or 40 inclusive, unless
he or she is exceptedfrom the provisions of the Control of
Engagement Order, 1945, or the vacancy isfor employ-
ment exceptedfrom the provisions of that Order.

SITUATIONS VACANT
BOROUGH OF ACCRINGTON.

ELECTRICITY DEPARTMENT—APPOINT-
MENT OF TECHNICAL ASSISTANT.

APPLICATIONS are invited for the appoint-

ment of Technical Assistant at the Cor-
poration’s Electricity Works, at a salary in
accordance with Grade 8, Class " F,” of the
Schedule of Salaries of the National Joint
Board for_ Employers and Members of Staff
for the Electrlmtg Supply Industry (com-
mencing salary £597 per annum, rising to a
maximum of £412 per annum in four years).
Candidates must be experienced in draughts-

manship, generating costs, and main “and
sub-station layouts, and must possess the
Higher Grade” National Electrical Engineer-

in% Certificate. i .
he appointment is designated as an
established post under the Local Government
Superannuation Act, 1937, and the successful
candidate will be required to pass a medical
examination.

Applications,-stating age, qualifications and
Bartlcu_lars of experience, and accompanied
y copies of two recent testimonials, must be
forwarded so as to be received by the under-
named not later than Friday, 30th November,

1945.
P. D. WADSWORTH,
Town Clerk.
Town Clerk's Office. Town Hall,
Accrington. Lancs.
10th November, 1945.

HAMMERSMITH METROPOLITAN
BOROUGH COUNCIL.

APPOINTMENT_ OF CHIEF ELECTRICAL
ENGINEER,

A PPLICATIONS are invited for the appoint-
A ment of CHIEF ELECTRICAL ENGINEER.
Salary (which will be inclusive) in accord-
ance with the Agreement respecting salaries
of Chief Electrical Engineers made by the
National Joint Council of Local Authorities
and_Chief Electrical Engineers for the Elec-
tr|0|t¥ Supply Industry, commencing at 85%
of scheduled “salary for first year, 923% for
second year, .rlsqu to full salary in third
year. (Present full scale salary £1,780 I[:g.a.)
Candidates must be fully qualified Elec-
trical  Engineers and have had practical
experience in the administration and- manage-
ment of an Electricity Supply Undertaking,
particularly its Commercial side.
~ Particulars of duties and conditions attach-
ing to the appointment are obtainable from
the undersigned upon receipt of a stamped
addressed foolscap envelope. o
Closing date for receipt of applications,

30th November, 1945.
W. H. WARHURST,
Town Clerk.

Town Hall. Hammersmith, W.6.
October, 1945,
AT ANAGF.R required, with general experi-

1 ence in the manufacture of lead storage
batteries. State experience and salar)é re-
uired.—Write Box_ L.P.O., “THE LEC-
RICIAN,” 154, Fleet Street, London, E.C.4.

November 16, 1945

SITUATIONS VACANT

T ECTURER IN ELECTRICAL ENGINEER-
IN G required for MILITARY COLLEGE OF
SCIENCE. Candidates should preferably hold
ail Honours Degree in Electrical Engineering
and have specialised in Light Power_ Engi-
neering (not Telecommunications). Experi-
ence in teaching would be an added trecorn-
mendation.

Salary—age 25 and over—on. range of £400
to £600 a year, plus Civil Service War Bohub
at present £60 a s5ear, according to qualifi-
cations and experience. Lower rates apply
to successful candidates under 25 years of
age. It .is anticipated that a scale of pay
with. annual increments and a higher
maximum will be introduced at a later date.
Successful candidates required to take up
duties as early as possible. o

Write, quofing 111557/A, to Ministry of
Labour and National Service, Appointments
Department, Technical and Scientific Register,
Room 670, York House, Kingsway, London,
W.C.2, for application form which must e
returned completed by 3rd December, 1945.

FOR SALE

QEARCHLIGHTS (sale or hire). Carbon Rods,
13Ebonite, Fibre Hightensite, Porcelain
House-wiring and other Cleats, Reels and
Knobs, Mirrors, LenseB, Lamp Lowering and
Suspension Gear, T.R.S., lead and othe-
Cables, Winches (hand), hundreds of thousands
in use, eto.—London Electrio Firm, Croydon.

T EATHER FINGER  STALLS.—Made of
*'-'Chrome Hide. Very strong and hard
wearing. Length 3 in.” Price 4s. per do*.

Prompt delivery. Sample on application.—
Willson Brothers, Industrial Clothing Manu-
facturers, Epsom, Surrey.

FUSE WIRE, 5, 10 or 15 amp, on cards; also
5 10, 15 amp., assorted, on card. Very
lowest prices to Wholesale and Export trade

only. Also supplied in 1 Ib. reels.—Metal
Smallwares Co., Ltd., 320, Belgrave Road,
Birmingham, 12

DRY CELLS.

OLD-ESTABLISHED firm now in production

of all types of dry cells. D.R.3 speciality.
Delivery ex works. ~Quotations by Tequest.
Contracts invited.—The Abies Battery Co.,
117, Anerley Road, Anerley, S.E.20.

DIE_SEL Generator Set comprising 500 B.H.P.
'Mirrlees  4-eylinder. air-injection-  type
Diesel, directly coupled to 350 kVA-415 volts,

3-phase. 50 cycles generator. Set complete
with all auxiliaries, including Gantry type
crane on rail track. Machine in good con-
dition and i rite.  Box

reasonablal riced.—
L.Q.H.. “ THE ELECTRICIAN,
London, E.CA4.

” 154, Fleet- Street,

PACKING CASES, all sizes and desoriptions,
for Home and Export Trade; also S/h.
sizes.—L. Goldser &

Cardboard Cartons, all
London, E.IL

Sons, 14a, Rectory Square,
’Phone: Stepney Green 2550.

PATENT AGENTS
MEWBURN, ELLIS & CO.,

PATENTS, DESIGNS AND TRADE MARKS,
70 & 72, Chancery Lane, London, W.C.2.
’Phone: Holborn 0437 (2 lines)
3, Sc. Nicholas Buildings.

Grams: ” Patent, London.”
And at— NEWCASTLE:



November 16, 1945 THE ELECTRICIAN

PLANT FOR SALE

(""miOUNTRY house generating set, 100/145

Its Rushton-Horasby paraffin engine,
complete with 250 amg hour battery switch:
board, distribution oard and fuel tank.
110 volt centrlfugal pump with automatic
starter. 110 volt centrifugal remprocatmg
pump with automatic starter. All
condition.—Box D.Q.G., “ THE ELECTRICIAN,”
154, Fleet Street, London, E.C.4.

WANTED

WWANTED, Redundant Stocks of 1, 5 and
"7 mm. Wire, Flex and Cables of aII descrlp—

tions.—Please send samples and prices to

Alec Davis, 8, Percy Street, lor,don, W.I

WORK WANTED AND OFFERED

will gladly undertake the making of
T'component parts, etc., on_ our Lathes,
Millers, Drllls etc.—London Electric Firm,
Oroydon ‘Phone: UPLands 4871

REPAIRS

"OOKEES.—We can give good deliveries of
Sheet Metal Vitreous namelled Electric
Cooker parts.—JOHN KING & SON (ENAMEL-
LERS), Ltd., PYRO WORKS, WHITTINGTON
MOOR, CHESTERFIELD. Phone: Chesterfield

FUSE-SWITCH ES
Double and Triple Pole

ROBUST
MECHANISM

& MALLEABLE
HANDLE

POSITIVE
Q.M.B. SNAP
ACTION

H.R.C. or
Re-wirable Fuses
virtually stationary

All contacts are mechanically pressed together
by a cam.

Fuses instantly replaced without tools.

Top and bottom cable entry with extra large
connecting space.

Sole Agents ; except for Midlands. Write Dept. "

BARRIES ELECTRICAL AGENCIES Ltd.

KING STREET, BRIGHTON, 1 SUSSEX.
Telephone : Brighton 4456.

for
EFFICIENT
VENTILATION
also

COOLING
DRYING
AND FUME
REMOVAL

These Fans are reversible (rotation

being reversed by change-over

switch), with motors liberally rated
and built to B.S.I. standards.

Write for Technical Brochures quoting ref. B/10

MATTHEWS & YATES LTD
SWINTON (Manchester) & LONDON

P, ./ Swinton 2273 (4 lines)
Phones | London chancery 7823 (3 lines)

CLASCOW - LEEDS <« BIRMINGHAM - CARDIFF
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10 Hour

continuous

LIGHT

ON one charge

A nife Hand Lamp will literally last you

a lifetime. It's Steel right through;, including the battery.
Never deteriorates when standing. Re-charged by any
garage for afew pence. Focused to brilliant spot or diffused
beam. Two sizes (NHio) price 55'-, (NH5) price 50'-.
Obtainable from stores and electrical dealers or direct
from Nife Batteries Limited, Hunt End Works, Redditch.

Trerss~OREHffina NV FE

THE BATTERY THE NAVY USES!
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60 i eafR Gl Yv-Reiyts
“ A SENSATIONALLY worded story
/i- has come to hand from Vienna to
the effect that Prof. W. C. Rontgen, of
W ursburg University, while experiment-
ing with some cloth-screened vacuum

tubes in a dark room, in which some
sensitised paper happened to bo lying
about, found that tho paper becamo

acted upon by elootro-magnotic waves.”
Thus did the Editor of The Electrician
of January 10, 1896, announce the dis-
covory of what are now generally known
to be X-rays. Actually, tho discovery
was made on November 8, 1895, but,
apparently, it was not until some time
during the following month that Prof.
R ontgen made known his observations

to the Wursburg Physico Medical
Society; observations, incidentally,
mwhieh were published in -The Elec-

TRiciAN of January 24, 1896.
The “new radiation,” as it was at that
time called, appealed to public imagina-

present unanswerable.” To-day, fifty
years later, there is evidence in plenty
that the X-ray will not only detect
flaws in forgings and the like, but has
advanced medical science and assisted

industry to an extent even beyond the
conception of the imaginative Victorians.
As a result of the discovery, which was
incidentally commemorated last week at
a join't meeting of all the present-day
societies interested in X-rays, there

has been built up in the electrical in-

SHIGY of the°€nBif YeidEbHS ‘art B

manufacture of apparatus for its use in
all forms of medicino and industry, with-
out the dangers of tho dermatitis which
claimed so many victims in tho old days,

The public who have benefited most
from this discovery had little or no
knowledge of the fact that this year was
the fiftieth since Prof. Réntgen first
made his observations, and it was there-
foro pleasing to hear broadcast in tho
Home Programme on the night of
November 8, a dramatised version of the
circumstances leading up to the discovery
and some brief details of its applications,
It must not be permitted to be generally
understood that the X-ray was born
fully fledged in a Continental laboratory,
however, for Prof. Réntgen was pre-
ceded in his work by a host of others
who developed the ray tube species.
Those desirous of apportioning the credit
where it is due would do well to refer to
tho 1893 Anniversary Address of the
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Royal Society, and read by Lord K elvin
in November of that year. In tliis will
be found not only references, direct or
indirect, very nearly completing the his-
tory of all that had been done up to that
tune in the investigation of tlio trans-
mission of electricity through rarified
gases, but also a prediction of the then
President of the Royal Society, which in
tho light of the Rd&ntgen rays com-
memorative meeting last week makes
interesting reading.
Industry’s Debt to Réntgen

HE value and scope of Prof.

Réntgen’s work will be appreciated
by tho fact that no fewer than twelve

learned societies participated in last
week’s tribute, while an exhibition of
historic X-ray tubes, radiographs, a

selection of early apparatus, and a con-
temporary cinematograph film indicated
to somo extent tho difficulties under
which tho investigations were made. To
their conductor tho industry owes much,
and in acknowledging its indebtedness
it is joined by the medical profession,
physicists, chemists, mineralogists and
photographers, to say nothing of those
many industries outside tho engineering
field which have benefited so much from
tho alertness and patience of the man to
whom this note is some small tribute.
Small Firms and Export Trade
PEAKING at a luncheon of the Insti-
tute of Export on Monday, Mr. H. A.
M arquand, Secretary to tho Department
of Overseas Trade, stated that since coal
could not in the future play so large a
part in our export business as it had
done in the past, it was hoped that its
place would be taken by the trade of
thousands of small firms at present
without experience of overseas mar-
keting; some as direct traders and others
as sub-contractors to larger firms with
wide export experience at their disposal.
Mr. Leslie Gamage, president of the
institute, after hearing this hopeful sug-
gestion was, however, nearer reality
when he asked when the Ilabour to
make tho goods to sell in the export
market would be forthcoming, rounding
off his observations with “If we leave
the thing much longer we shall miss the
‘bus.” Small firms would, indeed, be
willing to participate in export or any
other trade, but because they are small
firms the labour position is handicapping
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them perhaps to a greater extent than it
is their bigger brothers. The with-
holding of one or two employees from a
small business involves the proprietor in
so much routine work that there is no
tune left for him to consider the pros-
pects of exploiting the export market,
while the good name he may have
established in tho home market is also
endangered. The substitution of action
for the hopes and promises of our
Government departments is long ovor-
due.

Proposed Sales Management Conference

EFORE the war the E.D.A. used to

devote an appreciable amount of
attention to sales development, and a
return to this condition is promised by
a decision of tho association to arrange
in the Spring of next year, a two-day
electricity supply sales-management con-
ference. At the time of going to press,
no details, either of dato or programme,
had been completed, but it is interesting
to record at this stage the fact that the
association has such a conference in
mind. With domestic appliances in
short supply for what may be some time
to come, tho problems of sales promo-
tion and sales management will, in the
immediate future, be vastly different in
character from those mot with before
tho war. In the circumstances the
approach to their solution may bo along
channels not liitlierto explored, and we
await 114111 special interest details of the
E.D.A.’s intentions at the conference.
Prototype Domestic Appliances

S was indicated in our last issue,

tho English Electric Co., Ltd., will
next week exliibit for public inspection
in their Kingsway, London, showrooms,
examples of some of the domestic appli-
ances which, it is hoped, will be in
plentiful supply in the not too distant
future. In designing the appliances the
company have borne in mind the popu-
larity of the kitchen-planning idea, and
added the attraction that the appliances,
though self-contained, may, as financial
considerations permit, be built up into
a completely designed kitchen. Many
of the appliances will be found of in-
terest for other reasons, as, for instance,
fire  resembling in
appearance a glass fire screen. The
exhibition, which is already a topic of
conversation among certain sections of
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tho industry, promises to be a useful
piece of goodwill propaganda for elec-
tricity generally, and no ono can doubt
that the company will be rewarded for
the trouble taken in promoting it. Tho
relationship of electrical industry and
peace-time progress, tho relationship, of
the industry’s war-time efforts, and tho
promotion of post-war electrical develop-
ment are clearly indicated at the.exhibi-
tion, and well worth the attention of the
public.
Training for Industrial Leaders

HE high degree of training availablo

to scientists and technologists has not
hitherto been matched on the adminis-
trative side of British industry. Great
interest therefore is attached to the news
that an administrative staff college is
to be founded, whore those holding
senior positions in industry, commerce,
finance, the Civil Service, trade unions,
and social work will be able to attend
courses. The syllabus will normally be
of three months’ duration, and will pro-

vido opportunity for study, reflection,
and “comparing notes.” During a
period in which industry and Govern-
ment are forming now relationships,

partly as tho outcome of the war and
partly as a result of political trends, the
new college will servo a useful purpose
if it helps to dispel suspicion and foster
mutual understanding. Most Govern-
ment officials are still ignorant of the
factors that determine commercial prac-
tice, while business men are not much
better informed of tho inner workings of
the Civil Service. Tho inclusion of trade
unionists and voluntary social workers
within the scope of the scheme is another
valuablo aspect.
An American Suggestion

OUBTLESS some business men will

regard the now college with mis-
giving; any form of training is still apt
to bo suspect by those who learnt their
trado by rule of thumb. We are there-
fore interested to read that the need of
better administration in industry is now
recognised even in America, still the
home par excellence of individual enter-
prise. Addressing students at Princeton
University, the Assistant Secretary of
U.S. Navy, recently suggested that senior
executives in business and Government
departments should actually exchange
places for short periods of duty. This,
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ho believed, would provide an insight
into mutual points of view with resultant
advantages to all concerned. British
business men who are still struggling
with Government controls would Irardly
welcome such a spell of “ office —they
might prefer to abolish Whitehall—but
it would undoubtedly help if some of our
civil servants could see at first hand tho
burden imposed by their rules and regu-
lations on the day-to-day workings of
business.
Central Board’s New Tariff

N view of the criticism that had

been levelled at the first tariff which
was fixed for a period of ten years, the
Central Electricity Board, before decid-
ing upon the new tariff, which has now
been approved and will come into opera-
tion on January 1, consulted the associa-
tions representing the supply industry in
accordance with an wundertaking given
some years ago. Two conferences were
held and various aspects of the kilowatt
charge were fully discussed. Different
sections held widely divergent views, and
though the task of the Board was thus
made more difficult, the result of their
deliberations has been a now form of
tariff, which, as the chairman, Mr.
Harold Hobson, told a representative
of The Electrician on Monday, “goes
a long way to meet the more legitimate
and, to some extent, the somewhat less
legitimate criticisms of the original
tariff.”
Reconstruction Considerations

NE of the most important changes
in the tariff is that a national charge,

based on an average of two readings,
one taken in the first quarter of the
year and the other in the last quarter,
will bo substituted for a set of regional
tariffs based on a maximum demand.
Taking tho country as a whole, the out-
come is a reduction of per cent.,
which, while very satisfactory, is un-
likely to benefit the domestic or indus-
trial consumer to any great extent.
Because of the uncertainties of the re-
construction period, the tariff has been
fixed for five years instead of ten. It is
as yet too early to judge the reactions of
those whose accounts «ill be subject to
the new tariff, but as it has, seemingly,
been approved by the various supply
associations, little criticism may be forth-
coming.
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Installations

By F. GEOFFREY MARSHALL

HAT exactly do we mean by “ Tem-
porary Installations *’? And for how
long can equipment installed onatemporary
basis be allowed to function before being
entirely removed or being made permanent?
Now that the war in Europe has been
brought to a satisfactory conclusion, there
must bo hundreds of temporary installa-
tions, both large and small, which will have
to be considered from this angle.

War-time Necessity

Let us take two examples. Consider the
case of a heavy ring distribution main,
costing perhaps hundreds of pounds and
giving an important alternative means of
supply to a busy production point. This
might have been installed on a purely
temporary basis back in 1940, but it is
now necessary either to alter it so as to
comply with our recognised standards for
permanent installations, or to entirely re-
move it. Again, to take the other ex-
treme, we can consider the case of a single
lamp, installed as a temporary measure
soon after the black-out regulations came
into force, to illuminate a dark corner
near a factory exit. This lamp has now
been in service for so long that its removal
might be followed by immediate protests
from those who benefit from it.

It would appear that temporary installa-
tions can conveniently be classed under
two headings:—First, those that are put
in to help over an immediate crisis, and are
truly temporary in that they will only be
in use for a matter of a few days and will
then definitely be removed. Secondly, there
are those installed as a war emergency, but
which, nevertheless, were put in to last
an indeterminate time, in all probability
until the end of hostilities, and during a
period of reconstruction thereafter.

In many cases there is a possibility of
an installation, classed as a “ temporary ”
when originally put in, being at a later
date regarded as permanent, and here lies
a danger. Many firms and contractors of
unassailable repute as regards the quality
of their workmanship, and who would not
think of putting in a shoddy installation
normally, have often had to forego to a
certain extent their former high standards
of efficiency during these last few years, in
order to satisfy an immediate demand. It
is all too easy for work of this nature to
have been lost sight of, either due to pres-
sure of other commitments, or to changes
in staff, and then to have been ultimately
forgotten.

As an example we can quote the case of
the management of a certain factory, who
had decided that if production was not

to be curtailed, a power supply must bo
made available for a new machine at a
stated spot in a very short time, and that
in connection with this, a dozen different
lighting points must be installed at various
locations nearby. It is possible that, if the
power feed required in these circumstances
is of any size, its temporary state will not
bo lost sight of, and it will be made perma-
nent in due course, but it is quite conceiv-
able that the fighting points, probably in-
stalled in open wiring instead of in normal
screwed conduit, may be forgotten.

W ith regard to the general subject of wir-
ing, there is another factor to be con-
sidered over and above that of the actual
method of installation, and that is the ques-
tion of the current-carrying capacity of the
cable. As a result of war pressure, many
distribution systems have become over-
loaded—some due to the unavoidable addi-
tion of extra points and feeds to tido over
some critical situation, many of which may
be quickly lost sight of—and some deliber-
ately when the current loading has been
increased beyond the figures set out in the
standard rules and regulations. This latter
case was, of course, considered quite legiti-
mate during the war, and was, in fact, en-
couraged at times, but the fact remains
that, whether the overloading of cables
and their ancillary equipment has been
brought about deliberately orinadvertently,
the time is now approaching when we must
return to our former standards.

Standards and Finance

The financial angle has also an important
bearing on the question. Many installa-
tions of a temporary nature might never
have been put in were is not for the fact
that the relaxation of our standards might
have allowed the work to be carried out
at a reduced outlay. Another factor is that
the financial authorisation to convert the
temporary installation to one of perma-
nency, which in many cases may necessitate
a complete re-wiring, is not always willingly
forthcoming, except in those comparatively
few cases when this ultimate state of affairs
has been envisaged by the management at
the time of the original installation, and a
financial allowance for this conversion made
accordingly.

However, we have now come to the time
when all installations should be examined
in detail, and any conversion to peace-time
standards found necessary should be carried
out at an early date, rather than being left
to show themselves in later years by a sud-
den and unwelcome developing of faults and
failures.
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New Grid Tariff

Full Statement by Chairman of Central Electricity Board

AST week-end the Central Electricity
Board published a new grid tariff
which will como into force on January 1
next in all districts except the North-east
England area, where the existing tariff will
operate until the end of 1947.- There are
legal difficulties which prevent a change
there until January 1, 1948. On this occa-
sion the Board has budgeted for a five-year
period instead of ten years, because the
chairman, Mr. Harold Hobson, explained,
the next five years would probably bo as
uncertain as the last five years as to what
might happen.

Two Important Changes

In'a statement on Monday, the Chairman
said that with regard to the kilowattcharge
the Board had made two important
changes. In the first place, instead of bas-
ing the charge on a maximum single half-
hour in any of the four winter months as
they had done hitherto, they had now based
the charge on the average of two readings,
the first being the highest in the first quar-
ter of the year, and the second the highest
in the last quarter of the year. At the end
of last year and early this, before tiro cal-
culations of the tariff were put in hand, the
Board had two conferences with representa-
tives of the associations in the industry and
the various aspects of the kilowatt charge in
particular wpre very fully discussed. The
views expressed, as sometimes happened in
that industry, were far from unanimous,
and the Board were faced with a difficult
task- in trying to find the greatest common
measure among those divergent views.
They, at the same time, applied their own
minds to the problem, and the result had
been that new form which he thought went
a long way to meet the more legitimate
and even to some extent, some of the less
legitimate criticisms of the original tariff.
In the event of a cold snap falling in Decem-
ber, undertakers would, under the new
form of charge only be called upon to pay
for half the accretion of load in the year
of account. There was one other feature
of the new method. In the past there were
eight months of the year in which under-
takers could make additional demands
without incurring liability for any kilowatt
charge. Under the new tariff that period
had been reduced to six months because the
maximum demand in March or in Septem-
ber would now rank whereas before it did
not. A good deal of thought was given-to
'that aspect because it had been feltby sorrie
-that the original tariff gave a rather unfair

advantage to those who owned non-selected
stations and were able to use them for peak
loading in the winter after getting eight
months in which to maintain plant and put
it into perfect running order for the winter,
and the result was that in most winters they
were able to run that plant right to the hilt
without maintaining any standby plant of
their own. That gave them some advantage
compared with undertakers who bought
the whole of their supply at the tariff,
but against that, the Board felt that during
the next few years they were to be very
short of plant and the existing stringency in
the supply of coal was likely to persist and
both those would be helped first by allow-
ing adequate time for maintaining non-
selected station plant during the summer
and, secondly, by closing down those
stations to save on running and coal and
concentrating during the summer on the
more efficient stations.

Demand for Uniformity

The second big change in the kilowatt
charge was that the Board had done away
with the basic demand feature which
was based upon the demands of undertakers
in 1932. He thought it would be difficult
to hold that it was right that the payment
by undertakers for their supplies in 1946-
1950 should depend on the quite fortuitous
circumstance of what they happened to be
doing in 1932. Moreover, one had always
had the feeling that the original tariff was
hardly a tariff at all, because it resulted in
a different tariff for every undertaker
except those who were so small that their
basic demands were 2 000 kW. Those who
in 1932 made demands of more than
2000 kW were all in fact on different
tariffs. There was, he thought, a crying
demand throughout the country for more
uniformity of prices, and the Board felt that
it was consistent with that -view that they
should do away -with that differential form
of tariff. They had substituted a straight
block kilowatt charge so that every-under-
taker would be paying exactly the same
tariff. The rating clause was in the same
form as originally, but instead of applying
by area as hitherto, it was based upon the
average rate paid throughout the country
as a whole.

The continued application of the coal
clause to region by region was, he thought,
very essential, because to-day there were
differences of up to 10/- between the price
per ton in one area and the price per ton
in another, and if one attempted to apply
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the coal clause nationally it would, in fact,
mean that certain districts would subsidise
others to the tune of 5s.-a ton and would
completely upset the economic balance be-
tween public -supply, and private plant in
respective areas.’

From the figures it would appear that
the kilowatt charge had gone up substan-
tially, ranging from £4 per kilowatt up to
2 000 kW down to £3 8s. from 8 001 kW
inclusive, but it must be stressed that
those were average kilowatts, whereas the
kilowatts in the original tariffs were maxi-
mum kilowatts, based on a reasonable esti-
mate of the future demands and the rise
in future demands. For that purpose the
Board had taken a rise of about 6 per
cent, per annum, which, ho thought, was
not unreasonable for the period. The
difference in the estimate and measurement
of the maximum demand meant that it
was necessary for the charge to go up by
roughly 6 per cent, in order that the
revenue from the same supply might bo
the same. The new scale of charges ap-
plied to the estimates which had been
furnished to the Board by the undertakers
for 1946 would represent an average
revenue per kilowatt on the chargeable de-
mand—and he must emphasise chargeable
demand—of £3 12s. 9d.

Cost of New Plant

For comparison with that, if the existing
tariffs had remained unchanged, the aver-
age gain per kilowatt on the chargeable
demand would have been £3 2s. 3d., but of
that apparent difference of 10s. 6d., 4s. Id.
was directly attributable to the changed
method of measuring the demand—the
substitution of the average for the maxi-
mum—so there remained the real increaso
in the kilowatt charge of about 6s. 5d.
That, of course, was to be expected, be-
cause the Board were spending on bring-
ing into operation in the course of this
tariff period of five years over 41 million
kW of new plant, and the average price of
which was probably 75 or 80 per cent,
above the pre-war level. That was bound
to be reflected in the increased kilowatt
charge. He felt some satisfaction in that
the increase was not more than it was. It
was to some extent offset by the cheaper
money rates.

Judged by pre-war levels, the running
charge of .44d. per unit looked a very
startling figure. It was based on coal
at 38s. a ton, having a calorific value of
11 000 B.Th.u. The 38s. was, in fact, the
average price paid about 1944. It had gone
up since then, and he would not like to
prophesy what was going to happen ito
it in the future. The coal clause adjust-

ment, which was universally applicable,
was 0.0007d., which was substantially
lower than in the original tariffs, which
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operated upon ,308d. and .201d.
various districts.

e On the- face of it, the new tariff looked
higher than the existing tariffs. In fact, it
was not higher, but on the average, of the
country as a whole it was lower by about
2i per cent-. That reduction was inevitable
when they substituted a national for a
set of regional tariffs. The reduction was
not equally spread as between one area and
another; some areas got a bigger reduction
than others, and one area—S.E. England
—did not share in the reduction but actu-
ally suffered a very small increase of about
one-fifth of one per cent, to bring it into
step with the other areas.

Comparison of Running Charges

The following table shows a compari-
son of the running charges for the various
areas under the existing and new tariffs :—

in the

Running  Running
Charge  Charge
Today's Standard under tinder
Price’of  Calorific Existing Xew
Coal. Value. Tariff. Tariff.
Area. s. d. B.T.U. d. d.
Scotland 42 9 11000 5510 4799
31id-E as t
England .. 3911 11500 .5090 4414
S.E. “and E.
England 51 0 11500 5460 .5303
N.W. Englan
and N.
W ales 46 0 11600 5348 4869
Central Eng-
land 38 6 10 000 .5140 AT64
S.W. England 44 9 12 700 5154 4463

Under the new tariff the fixed kilowatt
charge in respect of each point of supply
will be as follows: For each kilowatt of
maximum demand on the Board in the year
up to 2000 kW inclusive, £4; from 2 001
kW to 5000 kW inclusive, £3 16s.;
from 5001 to 8 000 kW inclusive, £3 12s. ;
from 8 001 kW inclusive, £3 8s. “ Maxi-
mum demand on the Board ” means in re-
spect of each year the sum of the largest
number of Kkilowatt-hrs. supplied and
taken at this tariff during any half-hour in
the first three months of that year, and
the largest number of kilowatt-hrs. so
supplied and taken during any half-hour in
the last three months of that year. Where
electricity is made available for the pur-
pose of supplementing a supply generated
wholly or In part at a station or stations
not operated under tho control of the
Board, the maximum demand on the
Board will be ascertained by the same
method, or it may be two-thirds of the
number of kilowatts for which notice has
been given, whichever is the greater.

The Chairman mentioned that it would
be very unsafe to assume that there would
be a further decrease in tariff in the next
period of five years. The Board felt that
they ought to do everything they could to
avoid any increase in price in the recon-
struction period of the coming five years.
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Rontgen Commemoration

Fiftieth Anniversary of the Discovery of X-rays

HE inaugural meetings in the Confer-
Tence Hall of the Royal Society on
November 8 of the commemoration of the
50th anniversary of the discovery of
X-rays by Wilhelm Conrad ROntgen, on
November 8, 1895 were attended by
scientists from France, Holland and Sweden,
as well as Great Britain.

In the morning Sir Henry Dale (Pres.,
R.S.), occupying the chair, gave some
reminiscences of the impact made by the
announcement of Rdntgen’s discovery
upon his mind as a young man at Cam-
bridge early in 1896. He also referred to
investigations by British scientists which
preceded the discovery of X-rays. To
physical scientists, he said, he supposed
Rontgen’s discovery was like the ringing
of a bell, tthe pulling of a trigger, or tho
opening of a window upon a new vista of
discovery which had revolutionised funda-
mental conceptions of physics and
chemistry, and had culminated in nuclear
fission on a large scale.

Sir Lawrence Bragg, F.R.S.,
passages from two reprints, one dated
December, 1895, and tiro other March,
1896, of a paper in which Rontgen de-
scribed how he discovered X-rays and jthe
exhaustive experiments he made, measur-
ing the relative transparencies to X-rays
of different materials and proving that the
rays showed no refraction, no reflection
and no polarisation, and that they were not
affected by any property of the bodies they
passed through except their density.

Prof. Karl Siegbahn, of Stockholm,
said the importance of Rdntgen’s discovery
was recognised at an early stage and its
spectacular medical application esepecially
contributed to make it known outside the
scientific sphere. Not the least among its
later developments was its technical ap-
plication in industry.

quoted

Mile. Y. Gouchois, of Paris, projected
some slides of historic interest, from the
Duc de Broglie, showing the results of

X-ray investigations in spectroscopy.

Astonishment Among Cavendish Workers

Sir William Dampier recoiled the general
psychological atmosphere of physics in the
years before 1895 and the great change that
was ushered in by Rdntgen’s discovery.
He remembered well, he said, the interest
and astonishment with which they who
worked in the Cavendish laboratory at that
time heard the news of Réntgen’s discovery
of the X-ray, and how they rather regretted
that the lucky accident which revealed it
had not happened within their own walls.

for J. J. Thompson’s electrical experiments
on gases must have been radiating X-rays
for some time.

Other speakers included Sir Owen
Richardson, Sir Richard Gregory, Prof.
Bom (Edinburgh) and Prof. Whiddington.

Historical Exhibition

N exhibition of apparatus and- radio-

graphs of historical interest was held in
the Reid Knox Hall of the British Institute
of Radiology, 32, Welbeck Street, London,
on November 8, 9 and 10.

Among the exhibits were a pear-shaped
tube, the glass wall of which served as the
source of tho rays, as used by Rdntgen; a
copy of an early Crookes tube, of which the
glass wall served as the source of the rays,
made by Cuthbert Andrews; a small tube
with a platinum foil anode; a small tube
formerly the property of Sir William
Crookes; an Oliver Lodge tube made by
A. C. Cossor and Co.; an early tube with a
platinum-faced target; a tube with exten-
sion pieces and small window; a copy of
a tube used by Campbell Swinton in which
a penny with an insert of platinum was
used as the anode; a Bunsen filter pump
used by G. H. Gabb in February, 1896, in
the first stage of the exhaustion of X-ray
tubes, the final stage being completed by
a Sprangel pump; a photograph of an in-
duction coil used by Gabb in February,
1896, in his early X-ray experiments; a
triple-valvo tube made by Cuthbert An-
drews; a copy of Campbell Swinton’s tube
with sliding cathode; an early light anode
tube with regulator; a heavy tube (Levia-
than) ; a water-cooled tube of the typo
freely used from 1909 to 1923; a heavy
anode tube used between 1909 and 1918;
a tube with a ring electrode—it was with
this instrument that the first radiograph
which resulted in an operation was taken;
a small X-ray tube of about 1900, used in
Middlesex Hospital; the tube which pro-
duced the first radiograph taken in Birming-
ham ; Lenard’s tube; early Rd&ntgen-ray
photograph by A. A. Campbell Swinton
and J. C. M. Stanton, stated to be first
taken in this country, in January, 1895;
X-ray photograph taken by G. H. Gabb of
his own hand and foot. A group of lantern
slides from X-ray negatives taken in 1895-
1896, included one which was stated to be
the work of Campbell Swinton about
November 18. 1895, and believed to be the
first X-ray photograph taken in this coun-
try. There were other lantern slides and
radiographs of considerable Interest.
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X-Rays and Pure Science

Sir Lawrence Bragg on Influence of Rontgen’s Discovery

T the only plenary session in connec-

tion with the jubilee celebrations of
Rontgen’s discovery of X-rays, an audience
which filled every section of the Phoenix
Theatre, London, on November 9,
assembled to hear Sir Lawrence Bragg
speak on the influence of that discovery
on pure science.

Science and War

The researches of Sir Lawrence Bragg
and his father (the late Sir William Bragg)
have been responsible for much of the
mdevelopment in atomic physics during this
century, and in commenting on the fact
that it was 50 years almost to the day
since.Rdntgen had made his discovery, Sir
Lawrence said that during the war we had
been applying knowledge which had been
painfully accumulated in .the past. The
fruits of research might not ripen for
many years; often 40 or 50 years might
elapse before the results of research into
pure seienco came to have a wide applica-
tion. Roéntgeri’s discovery, made in 1S95,
was followed by an outburst of enthu-
siasm greater than was accorded any other
experimental discovery before or since. One
of the first consequences of the discovery,
said Sir Lawrence, was to give an immense
impulse to the brilliant school of re-
searchers working under J. J. Thomson at
Cambridge—Rutherford, C. T. R. Wilson,
Townsend and others—who had used
X-rays as a means of ionising gases.
Other agencies, sulch as electric discharge
mionised gases, were known but X-rays pro-
vided for the first' time a steady way of
making a gas conducting and, therefore,
of making quantitative measurement and
measurements which could be repeated.
With their X-ray tube, J. J. Thomson and
Rutherford had worked out the theory
of the ionisation of gases. “ J.J.” had
used it in the determination of the unit of
electrical charge and the tube was used by
C. T. R. Wilson in his cloud chamber ex-
periments. It was an integral part of that
brilliant series of researches which led to
the discovery of the electron, (the unit of
electrical charge, the idea of tho electron
as a part of atoms of all kinds. That really
was the beginning of the new physics. It
was an era. It opened the door which had
led to the discovery of the strudture of the
atoms, and all the things that had resulted
from those discoveries.

The next turning point was 33 years
ago. At that time the nature of X-rays
was still in-doubt. Then Loewe, in Ger-
many, discovered that when X-rays passed
through a crystal ho obtained regularly

diffracted beams whoso geometrical
arrangement showed that the regular
arrangement of (the atoms in the body was
scattering the X-rays in the same way that
ii'nﬁ regular pattern scattered ordinary
ight.

Later Sir William Bragg had experi-
mented on the ionisation which tho rays
produced, and by indirect reasoning he con-
cluded that the X-rays themselves did not
ionise the gases, but started electrons in
tho gases, and the electrons, charging
along in a gas, produced ionisation along
their path. That was brilliantly verified
later by Wilson’s cloud chamber; the pic-
tures which Sir William had produced were
extremely like those which Wilson had
produced in !the cloud chamber.

After commenting on the part played by
X-rays in the work of the atomic physicist
in discovering how the atoms themselves
were built up, Sir Lawrence discussed tho
field in which his father ‘and himself were
interested, a field in which they had ex-
amined the structures of many different
materials, starting from the very simplest
structures. That field, he said, had grown
enormously and was explored in every part
of the world. The work of discovering the
arrangement of the atom had had repercus-
sions in many other fields; and he did not
think it unfair to say that many of the
fundamental conceptions in chemistry,
mineralogy and metallurgy had been sim-
plified and revised in the light of the new
knowledge. Indeed, one result of tho use
of X-rays was to reduce the minerals to
order.

Sir Lawrence illustrated a number of
molecular structures, to show the com-
plexity of structure analysis and the help
which was derived from X-rays. The next
field of study by X-rays was that of the
vastly more complex molecules which
formed tho structure of living matter.

A Discovery Difficult of Comparison

Thus, he concluded, Ro&ntgen’s dis-
covery had started a vast amount of work
in many different fields. The work on the
electron structure of the atom, the laws
of chemical combination, the results ob-
tained in mineralogy, metallurgy and or-
ganic chemistry, the attempt now being
made to study the structure of living
matter, which would start a new science,
were all cases in which Réntgen rays had
supplied a new means of measurement, a
new kind of vision to the scientist. It was
difficult to find a parallel single discovery
which had led to such vast results.
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|.LE.E; Tributes to ROntgen

Some Indication of Present and Future Applications of X-Rays

HE final meetings in connection with

the celebrations of the discovery of
Rontgen rays were held at the Institution
of Electrical Engineers in the afternoon
and evening of November 10, when Dr. P-
Dunsheath, president, was in the chair,
and four addresses on various aspects of
X-rays from the historical point of view
with, at the same (ime, some indication of
present and future development were
given.

Evolution of Equipment

The first speaker, Dr. C. C. Paterson,
F.R..S. (director of research, G.E.C)),
dealing with the evolution of electrical high
tension equipment for X-ray tubes, said
that many of the older workers in the
X-ray field would agree that a most strik-
ing feature of the early work was the
excellence of the standard attained with
temperamental and difficult-to-control ap-
paratus, and in skilled hands the best of
the induction .coil-gas tube combinations
gave results which compared favourably
with those obtained by modern equipment.

In 1895, the two availablo sources of h.t.
current were the electrostatic generator
and tho induction coil. The early elec-
trical equipment was used to energise an
X-ray tube of variable behaviour and the
induction coil was able to compensate for
these variations, to some extent, better
than could the transformer sets developed
later. In tire years preceding the 1914/18
war, a number of X-ray workers began
experimenting with the use of a hot-
cathode, to enable the positive ion bom-
bardment and tube resistance to be more
closely controlled. The basis of modern
tube design was the hot-cathode vacuum
tube invented' by Coolidge in 1913 and the
introduction of tho Coolidge tube brought
now demands on the high tension equip-
ment, which led to the early development

of the transformer for h.t. supply.
Mechanical rectifiers were made use of,
but whilst robust and reliable, they had
the disadvantage of being rather noisy.
However, they remained in popular use
for several years and were only gradu-
ally displaced by valve rectification. It

was probably not recognised outside the
circle of X-ray workers that the Coolidge
X-ray tube was one of the first thermionic
devices in widespread use, and the prin-
ciple underlying the self-rectifying property
of the Coolidge tube was applied by
Dushman to the kenetron described by him
in 1915. The developments in the last
20 years until the present day were as
much aimed at improving control gear and

providing shock-free equipment as they
were towards new applications. Tho
Philips “ Metalix ” tubo was one of the
earliest self-protected tubes but the first
completely shockproof tubes followed a
few years later with the advent of the
rubber insulated h.t. cable. In the 1930’s
the double focus tube was introduced, to
be followed by the rotating anode tube.
With these tho risk of accidental damage
was so high at first that special safeguards,
had to be incorporated in the control gear.
Indeed, with each successive development,
in tube design tho emphasis was increas-
ingly on a good control table and less ort
the high tension generator itself.

The United States had been prominent
in the production of super-voltage equip-
ment but one of the earliest units was in-
stalled in this country at St. Bartholo-
mew’s Hospital by the Metropolitan
Vickers Electrical Co., Ltd. This installa-
tion was formally opened for deep therapy
treatment in December, 1936. The X-ray
tubo was initially designed for voltages of
about 600 kV but it was now run at
1000 000 V. In the United States there
were comparable early developments but
during recent years a new technique had
grown up round the use of a new insulator,
Freon gas, which was a derivative of
methane. Dr. Charlton and his collabora-
tors of the American General Electric Co.
had designed two units using high pressure
Freon insulation. A 1000 000 V unit was
described in 1940 and more recently, in
1944, a two-million volt unit had been de-
scribed. Both units employed a sealed-off
multi-section X-ray tube which wa3
mounted co-axially within a resonance
transformer.

The electrostatic machine, continued
Dr. Paterson, was being used once more;
this time as a generator producing up-
wards of a 1000000 V at about 0.5 mA.

Needs of the Future

For the future, the prospect was bright.
In the medical diagnostic field, the im-
provements wanted were refinements such
as finer focus, giving better definition, and
even simpler and more flexible X-ray
sets. There were similar requirements for
industrial radiography, where also routine

visual testing with high output tests of
comparatively low kilo-voltage was with-
in sight. For special cases, such as the

radiography of heavy metal castings, and
in deep therapy, flexible and reliable
1000 000 V units were now available, and
still higher voltages could be attained if
their need was proven.
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Crystal Analysis

Application of X-Rays

HE second speaker ai the I.E.E. meet-
Ting on November 10, dealt with the
application of X-rays to crystal analysis,
an abstract of the address being as follows :

Representing the  Crystal  Analysis
Group of the Institute of Physics, and as-
sociated with the G.E.C., Mr. H. P.
Roolcsby said the uso of X-ray diffraction
methods fell naturally into two broad
divisions. In one, X-rays wore utilised to
obtain information that would enable the
atomic sites in the space lattice of a crystal
to be located, and the other was of
interest from the practical point of view.
In the latter, X-ray reflections and pat-
terns from crystals were utilised for
directly practical ends without necessarily
involving very detailed structure deter-
mination.

X-ray lonisation Spectrometer
He described in some detail tho X-ray
ionisation spectrometer, introduced by

Sir William and Sir Lawrence Bragg, and
with which the fundamental basis of

crystal  structure determination  was
mapped out. In Britain most of the X-ray
sets for multiple diffraction work were

made for research use in university labora-

tories. The G.E.C. was one of the first
industrial research organisations in this
country to set up X-ray apparatus for

general research problems. The first ap-
paratus built in the early 1920’s was a
very crude arrangement and more time
was spent on getting the apparatus to
function than on examining the photo-
graphs. But considerable progress had
been made since then.

To obtain a still greater output from the
X-ray tube so that photographic exposures
may be brought down to times comparable
with those employed in radiography, resort
must bo made to moving targets. The
work of Muller and Clay at the Royal In-
stitution, London, and of Astbury and
McArthur at the Leeds University was
a noteworthy contribution in this connec-
tion.

Mr. Rooksby then considered
aspects of the interpretation of X-ray
diffraction patterns and referred to the
use of tho X-ray powdered crystal photo-
graph for identification purposes. The
method had become of invaluable assist-
ance in several different fields, and its
adoption could be envisaged in many other
directions in which up to the present its
value had not been fully recognised. But
the extensive use of X-ray technique for
identification.problems must rest in some
degree upon tho readiness and rapidity

some

to Diffraction Studies

with which the pattern of an unknown
could bo compared and matched against
standard photographs.  The library of
standard reference photographs must be
large if a wido variety of problems was to
be dealt with. In 1936 tho Americans,
Hanawalt and Rinn, described a method
of classification mof X-ray powder photo-
graphs which was based upon planar
spacing values.

Co-operation with America

In a year or two this scheme was taken
up by tho American Institute of Physics
and tho American Society for Testing
Materials, and the Hanawalt file was pub-

lished in the form of a card index, now
known as A.S.T.M. card index of X-ray
diffraction data. Soon after this index

was published, tho X-ray Analysis Group
of tho British Institute of Physics decided
it was desirable to co-operate with the
responsible American bodies and to pro-
ceed with the collection of more data.
This was done and the whole collection
was finally sent to America for inclusion
in tho supplement on which work was
proceeding there. This supplement had
recently been issued and it was worthy of
note that the British contribution con-
stituted a very considerable part of this
valuable reference.

Mr. Rooksby concluded with some
speculations about the future applications
of industrial X-ray analysis. In the first
place, he said there was bound to be a
more widespread adoption of X-ray tech-
nique for routine control purposes, but
in his view there was going to be an even
greater extension of the use of X-ray
methods in what he described as the in-
vestigational sphere, and a time was
rapidly approaching when no self-respect-
ing metallurgist, chemist or mineralogist
would consider his facilities complete unloss
he had access to X-ray ‘analytical in-
formation.

Photographic Materials

Dr. H. Baines (Royal Photographic
Society) told the story7 of the development
of X-ray photographic materials. Look-
ing into the future, he said that faster
films were still required. A fundamental
difficulty was that the photographic
effect was dependent on the absorption of
X-rays by the emulsion, and at present
only a fraction of 1 per cent, of the incidout
radiation was so absorbed. If that ab-
sorption could be increased, the conse-
quent advances in radiography would be
tremendous.
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Development of High Voltage

HE growth of industrial radiology was

dealt with at the I.E.E. meeting on
November 10, by Mr. W. J. Wailtshire
(Woolwich Research Department, and
representing the Industrial Radiology
Group of the Institute of Physics) who
said that a great deal of experimental work
had been done in this country, particu-
larly in regard to X-ray tubes for higher
voltages but when new types became avail-
able commercially from America and tho

Continent, this part of the work was
abandoned.
This, in his view, was an unfortunate

policy for the beginning of the recent war
found us entirely dependent on imports
from America to meet the increasing de-
mands for high voltage tubes for industrial
work. By 1919 radiographs through about
2 in. of steel had been made but tho
practical limit was little more than an
inch as there were no tubes working above
about 100 kV. 200 kV tubes came into
use about 1922. The ten years after 1919
were years of steady progress and a note-
worthy milestone was reached when the
Chief Inspector of Armaments decided that
the radiographic inspection of certain types
of fuses should be tried on a routine
scale ; Woolwich completed tho first routine
fuse inspection apparatus in 1927.

Appreciation by Service Departments

By 1932 industrial radiology was fully
established within the Service Departments
'but there was still no regular use of it out-
side. It was not until 1933 that the first
industrial apparatus was installed in this
country by Messrs. Babcock and Wilcox,
Ltd., following a decision by Lloyds
Register of Shipping to accept radio-
graphically, tested welded pressure vessels.

One of the most important developments
in Britain took place round about 1932.
The Air Ministry had decided that all
highly stressed castings used in aircraft
construction must pass an X-ray test.
The method having '.been established and
proved, a scheme was put into operation
which had been worked ever since.

Since 1932 radiography, usually by
means of gamma rays, had' been employed
for some purpose or other in many ships
of the Royal Navy. For some years the
Admiralty had accepted welded high pres-
sure boilers, but only from approved firms
and only after every inch of the welding
had been radiographed in accordance with
a specified technique. -«

Tho war had produced tremendous de-
velopments in the radiological field and
expansion had been enormous. In Britain,
outside Government establishments, there
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Radiology

Tubes—War-Time Experiences

were only ten or a dozen regular commer-
cial users of X-rays in 1939, bht there were
now probably not far short of 200. In tho
United States, counting only the steel
foundries, there were 42 who had used
radiography in 1941 and to-day there were
more than 100.

What might well be the dawn of a new
era in radiology had occurred during the
war years—the introduction of super-high
voltage X-rays. First came an industrial
X-ray apparatus working at 1000 000 V,
permitting radiography through thick-
nesses up to 8 in. of steel. More recently,
a 2 000 000 V set had appeared allowing
thicknesses as great as 10 or even 12 in. of
Steel to be radiographed.

New Developments

But the tale of war-time progress, said
Mr. Wiltshiro, was not yet complete. By
1941, D. W. Kerst had developed the first
Betatron, Instead of electrons being pro-
jected by tho use of extremely high poten-
tials, they were accelerated on a circular
path by magnetic induction. After many
revolutions, on each of which they had
gained energy, they were deflected on to a
target, and radiation was emitted. In the
first type the electron energy acquired was
equivalent to that of an electron subjected
to a potential of 4.5 million V ; one of these
machines was at Woolwich. Very soon 20
million electron-volt betatrons were pro-
duced, and one or two were now being used
for radiographic work in America. The
radialtion output was equivalent in inten-
sity to that from several kilogrammes of
radium, and was more penetrating. Up
to 15 in. of steel could be radiographed
in reasonable time. Thus, in a few short
years the maximum voltage had increased
from 400 000 to 20 000 000, and the limit
of penetration from 5 to 15 in. of steel.

An interesting development had recently
been reported from America. A very small
source of gamma rays was employed for
measuring thickness, but the source was
an artificially radioactive element
pared in a cyclotron. The reason for the
use of this unusual source was that the
gamma ray spectra of radioactive isotopes
were all different. Some included gamma
rays of considerably longer wavelengths
than those from radium, and their conse-
quent greater absorption made for in-
creased accuracy of measurement. This
development of radiology seemed to open
out still new possibilties. It was true that
radioactivated elements were not plentiful
at present, but it might well be that in
the near future they would be far more
readily available in research laboratories.

pre-
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High-Voltage Overhead Lines

Recent Progress in Design on the Grid System

N a paper read before the I.E.E. Trans-
I mission Section on Wednesday, Mr.
W. J. Nicholls, of the Central Electricity
Board, reviewed the progress that has
taken place in the last fifteen years in the
design of the steel-tower high-voltage trans-
mission lines of the grid system.

Conductor Metals

The conductor originally chosen for the
132 kV lines (0.175 in.2 copper equivalent
s.e.a., consisting of 30 aluminium and 7
steel strands) he said, had proved gener-
ally satisfactory and was still used,
although when aluminium was required for
more urgent purposes two alternatives of
the same copper equivalent sectional area
were used. These were 19/.118 cadmium-
copper and steel-cored copper, consisting
of 30/.087 copper strands on a steel core
of 7/.075 strands wrapped with tape and
bitumen. Both these conductors were
carried by towers designed for s.e.a. con-
ductor. As experience with both these
conductors had extended for only two or
three years, judgment on them in compari-
son with s.e.a. must be postponed.

Vibration occurred on the s.e.a. conduc-
tor originally erected to a maximum work-
ing tension of 8000 Ib. at 22° F. with
ice and wind equivalent to a tension of
3450 Ib. at 40° F. in still air, and as
soon as broken strands were discovered
vibration dampers were fitted to all lines.
Tho type chosen for general use was the
Stockbridge damper, and these were fitted
one to each normal span, with two per
span where the length exceeded 1000 ft.
or wherever vibration was found to be ex-
cessive. In order to ensure that on new
lines vibration would not cause strand
breakages, the conductors were erected to
a tension of 2 560 Ib. at 40° F. in still
air, and the use of Stockbridge dampers
was continued as an additional safeguard.
Tho effect of this reduced tension was to
increase the sag under maximum speci-
fied temperature conditions from 22 ft.
to 27.25 ft. and the tower heights were
increased accordingly, the basic span re-
maining at 900 ft. Vibration dampers had
not been fitted on the cadmium-copper or
the steel-cored copper conductors, but it
was too early yet to say whether they
would prove to be necessary.

On all the 132-kV lines prior to 1938
the s.e.a. conductors were jointed in mid-
span by cone-type joints gripping the steel

and aluminium strands separately by
means of steel and aluminium cones re-
spectively. In 1938, the compression joint

was introduced on new lines and for the

maintenance of existing lines. The reason
for this change was the increasing number
of failures of cone-type joints due to in-
creased resistance.  On the cadmium-
copper conductor two types of joints in
mid-span had been used. One was a
cono joint similar to that used on s.e.a.,
but simpler because with homogeneous
conductor only one set of cones was neces-
sary. The other was the drawn-sleeve
joint which had been used extensively in
America. This joint gave good results on
test, although it was early to pronounce on
its final performance. On the steel-cored
copper conductor, cone-type joints similar
to those used on s.e.a. had been adopted,
with results that bad, so far, been satis-
factory.

Originally all eone joints and clamps
were filled after assembly with a bitu-
minous compound to seal them against
the entry of water. After several years
in service it was found that this compound
hardened and cracked. High-melting-point
grease had been used for this purpose in
recent years, and had been free from the
above defect.

Various types of clamps had been used
to terminate the s.e.a. conductors on the
angle and terminal towers. More recently
the snail-tvpe clamp had been adopted
for general use. This had the merit of
simplicity and, like the bolted clamp, had
the advantage of keeping the conductor
continuous from the line to the jumper
loop. Compression clamps had also re-
cently been used to a considerable ex-
tent on s.e.a. conductors. Experience with
the non-tension cone joints on s.e.a. con-
ductors had not been good. On the cad-
mium copper and steel-cored copper con-
ductors parallel-groove clamps had so far
been used successfully.

Originally all 132-kV lines were trans-
posed en route, generally three times so
that the phasing was the same at each
end following a complete transposition in
the run of the line,.

Snow Loading Difficulties

It was found that clashing could occur
between the top conductor and the earth
wire during the release of snow loading
on those spans, and, prior to the war,
with the approval of the Post Office, single-
circuit transpositions were removed and
special arrangements were made to
eliminate the cross-overs at junctions of
single- and double-circuit lines except
where the vertical clearance between the
crossing conductors was 17 ft. or over, On
new lines transposition en route were
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omitted .with the approval of the Post
Office, so that the question now seldom
arose.  Sufficiently good electrostatic
balance for the grid as a whole was pro-
vided by transposing complete lines at sub-
stations.

A single earth wire only was used on
the original lines, but since 1938 double
earth wires had been erected for one mile
at each end of each line to provide better
protection far the sub-station apparatus
against direct lightning strokes.

The chief changes in insulators had been
the general adoption of single strings of
heavy-duty tension insulators in place of
duplicate strings of normal units, and the
use of anti-fog type suspension units in
place of the normal shedding. Toughened-
glass insulators, both for tension and sus-
pension position, had been used to a
limited extent, the suspension units be-
ing of tho anti-fog type similar in shapo
to -tho porcelain units. Glass units had
ibeen in successful use for about five years,
mbut it would bo premature to compare
them with porcelain units.

Changes in tower designs had followed
the requirements of extra sag for the con-
ductors and the use of double earth wires.

Electrical

We are always glad to receive from
publication in this page.

Mr. Peter Renwick, an electrician, has
been elected a Labour member of New-
castle-on-Tyne City Council.

Aid. H, E. Rhodes, tho veteran chairman
of Preston Electricity Committee, was in-
stalled as Mayor of Preston, on Novem-
ber 9.

Mr. G. Machin has been appointed chief
clerk in South Shields electricity depart-
ment, in succession to Mr. J. Woodhouse,
who has retired.

Formerly general manager of the
Southom Railway, Mr. Gilbert S. Szlumper,
Director-General of  Supply  Services,
Ministry of Supply, has resigned from his
appointment.

Dr. W. B, Lewis, lecturer in physics at
the Cavendish Laboratory, Cambridge, has
been appointed chief superintendent of the
radar research headquarters at Malvern in
succession to Mr. A. P. Rowe.

Miss Elsie Noblett, an inspector at the
English Electric Company’s works at
Preston, was married at Emmanuel Church,
Preston, recently, to Mr. Tom Finney, the
well-known North End football player.

Hull Electricity Committee has accepted
the resignation of Mr. I. D. Campbell,
generation engineer, who has been ap-
pointed deputy general manager of the
Sheffield electricity department, and pro-
moted Mr. T. k. A. Douglas, power
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The vertical clearance between the earth
wire and the top conductors had been in-
creased to a minimum of 7 ft. through-
out by increasing from 4 to 7 ft. the
height of tho peak of all towers carrying
tension insulators.

There were three sizes of 60 kVand33kV
conductors in general use of equivalentcop-
per sections of 0.15 in.2 0.1 in.2 and 0.075
in.2 The same procedure was adopted bn
the lower-voltage lines as on the 132-kV
lines, namely the fitting of Stockbridge
vibration dampers to existing lines and
reducing the tension, in addition, on all
new’ lines. jExperience with the lightest
conductor, 0.075 in.2, had not been as
good as with the others and its use on
long-span construction was discontinued.

An important concession was obtained
from tho Electricity Commissioners in
1942. Now a road crossing -was treated as

a railway crossing, single insulators being
used with a 10 per cent, higher fiashover
value than that of the normal insulator
on the line. This relaxation had enabled
lines designed for 33-kV operation to be
increased in insulation to operate at 66
kV without encroaching on the clearances
to tower steelwork.

Personalities

readers news of their social and business activities for
Paragraphs should be as brief as possible .

station superintendent, to fill the vacancy.

Mr. F. E. GOens, of the Automatic Tele-
phone and Electric Co., Ltd., has been
elected vice-chairman of tho North-West
branch of the Incorporated Advertising
Managers’ Association.

The Association of Supervising Electrical
Engineers and tho Institution of Enginoers-
in-Charge axe holding their twontieth com-
bined annual meeting at the Connaught
Rooms on November 17, and the General
Electric Co., Ltd., hasinvitedthe combined
meeting to luncheon. Afterwards Mr.
R. 0. Ackerley, manager of the company’s
I.E. department, will give a lecture on
illuminating engineering.

At a meeting of the Coventry Electric

Club, on November 6, with Mr. F. W.
Godden, city electrical engineer, in the
chair, Mr. P. W. Cave delivered a lecture
on “ Cables for Special Conditions,” cover-
ing indoor (vertical) installations, sub-
marine installations, -installation in. corro-
sive soil, tropical conditions, 33 kV and

higher operating voltages outside the scope
of present British standard specifications,
and abnormally high ambient tempera-
tures. .The meeting was well attended and
a lively discussion followed. ,

Dr. H. E. M. Barlow, Reader in Electrical
Engineering at University College, London,
since 1938, has now become Professor of
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Electrical Engineering in the college. He
has been on the stall of University College
since 1924, as assistant reader, lecturer and
then senior lecturer in electrical technology,
electro-conununications and so on, before
the title of Reader was conferred upon him
in 1938. Dr. Barlow was educated at the
City and Guilds College and University
College. He obtained his B.Sc.(Eng.)
degree in 1921 and later his Ph.D. degree,
and had practical training in electrical en-
gineering with Barlow and Young, Ltd., in
1923-24. In the 1914-18 war he served in
the R.N.V.R. Wireless Section.

Mr. J. C. Turnbull, who represented
the Midland Electric Mnfg. Co., Ltd., in

Comdr. J. C. Turnbull the Combined Opera-
tions' staff.

The Royal Society has awarded the
Hughes Medal to Prof. B. F. J. Schonland
for distinguished work on atmospheric elec-
tricity and other physical researches. Head
of the new industrial research body for the
Union of South Africa since 1944, he is
Director of the Bernard Price Institute of
Geophysics and Carnegie-Price Professor
of Geophysics at the University of the
W itwatersrand, Johannesburg.

Norwich Electricity Committee have-
been honoured by the election by the City
Council of their chairman, Alderman
Bailey, as the Lord Mayor, and the vice-
chairman, Alderman Deacon, as Sheriff of
Norwich for the ensuing year.

Mr. Charles A. Britton, borough electrical
engineer at Maidenhead, has married
Mrs. Nora Gray, formerly assistant billeting
officer at Maidenhead.

The now borough electrical engineer
for Maidenhead in succession to Mr. C. A.
Britton, who resigned to take up an ap-
pointment with the Sudan Light and
Power Co., is to be Mr. John Downes
Markland, of Bradford -on - Avon. At
present he is an electrical commander,
R.N.V.R., in the technical section at- the
Admiralty, but he is expecting demobilisa-
tion shortly. Mr. Markland was formerly
assistant sales engineer at Westminster,
and on the merging of the central London
supply companies to form the Central
-London Electricity Corporation, he was ap-
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pointed deputy manager to the Kensing-
ton, Brompton and Knightsbridge district.

Messrs. F. C. Barford and G. W.
Johnson have rejoined the staff of the
British  Thomson-Houston Co., Ltd.,
and are now attached to the Manchester
district office. Mr. Barford was on the
staff of the company’s Glasgow district
office before the war, during which he
served in the R.E.M.E. attaining the rank
of Lieut.-Colonel. Mr. Johnson was one
of the company’s switohgear sales engin-
eers on the outbreak of the war. After
varied war service he attained »the rank
of Major in the R.E.M.E. Both Mr. Barford
and Mr. Johnson were B.T-H. apprentices
and both were members of the Territorial
Anny.

Dr. R. R. NImmo, of Birmingham Uni-
versity, who has recently returned to this
country afterworkingon the development of
the atomic bomb at Oakridge, Tennessee,
said at Manchester last week, that he be-
lieved Britain was on the same level as
America so far as atomic knowledge was
concerned. He thought the real pos-
sibility of obtaining heat energy from
atomio energy seemed to come from the
construction of huge piles of graphite into
which uranium had been inserted. At the
present time the heat energy from such
piles was in a form unsuited to the de-
velopment of electrical power, but pre-
sumably this disadvantage could be over-
come.

Mr. A. J. Haselfoot has recently been
released by the Central Electricity Board
to take up a position with Asea Electric
Ltd., and their associated company, the
Fuller Electrical and Manufacturing Co.,
Ltd., as manager of their power depart-
ment.  Mr. Haselfoot obtained a First
Class Honours Degree in Engineering
Science at Oxford University and received
his practical training with the B.T-H. Co.,
at Rugby. After 15 months’ experience
with Messrs. Merz and MeLellan on work
in connection with the construction of the
grid, he joined the staff of the Central Elec-
tricity Board, S.E. England district,
in 1932 as an assistant in the technical
department, later becoming senior assistant
stechnical engineer and ultimately senior
assistant operation engineer. In his new
position Mr. Haselfoot will be responsible
for the sales and engineering side of all
switohgear and power schemes, excluding
transformers, and will handle both the
home and export- business of the two com-
panies in this line.

Although starting their new industry only
four months ago, Commercial and Domestic
(Electrical) Appliances Ltd., 8, Folds
Road, Bolton, are, we are informed, already
building up an extensive export trade.
Orders have so far been received from Hol-
land, Iceland, Bombay, Sweden, Copen-
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hagen, Persia, Brazil, Belgium, and Ceylon.
Manufacture of electric irons and fires is
under way, whilst during the next few
months 'boiling rings, table standards, hall
lanterns and other lighting equipment will
be on the market. Mr. Jack Hinton,
managing director, has explained that the
firm is being inundated with orders, but
owing to difficulties with regard to labour
and materials, only part orders can be de-
livered at present. Wo are informed that
the latest inquiry is from Messrs. W at-
son’s, of London, E.C.2, for 60 000 fires
for export, while for the homo market,
orders are already in hand for Falk Stadel-
mann and Co., Ltd., the Sloan Electric
Co., Ltd., tho Wholcsalo Fittings Co.,
Ltd., and others. The distribution of
articles manufactured by the company is
exclusivo to factors to whom retailers
should apply as supplies become available.

The General Electric Co., Ltd., announce
that Messrs. W. Horsfall, F. Lonsdale,
R. E. Robinson and W. H. Williams/have
been appointed to the board of the com-
pany. Mr. W. Horsfall, was assistant
manager of the Cardiff branch until 1923,
when he was appointed manager of the
company’s Newcastle branch. Subse-
‘quently, he was posted as manager of the
North Eastern area which embraces the
Newcastle, Hull and Middlesbrough bran-
ches. Mr. F. Lonsdale joined Fraser and
Chalmers, Ltd., in 1909, and when that
firm was absorbed by the G.E.C., in 1918,
became sales manager. He was appointed
joint general manager of the Erith works
in 1938. Mr. R. E. Robinson joined the
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company in 1908 as chief engineer of their
telephone works, at Coventry. He relin-
quished that post in October of this year
when he was appointed general manager
of the company’s telephone and radio
works at Coventry. Mr. W. H. Williams
has been with the company since 1916,
and soon after joining was appointed
assistant manager of the Osram lamp de-
partment. He held that office until '1930
when he was given the position of manager
of the department at the head office. He is
now manager of the whole of the Osram
lamp sales organisation. He was recently
chairman of E.L.M.A.

Obituary

West, a director  of
Ltd., on November 6,

Sir  Glynn
MoMichael Radio,
aged 68 years.

Mr. Alfred H. Wright, manager for Oil
Palms of Malaya, Ltd., Layang Layang,
Johore, from January, 1932, at Palembang
Camp, Sumatra, on February 9 last. He
was an associate of the I.E.E., and had
been chief assistant mechanical and elec-
trical engineer at the Telmanstone Colliery,
near Dover.

Mr. E. R. Hudson, of llkeston, the Mid-
lands representative for Crompton Parkin-
son, Ltd. (Derby Cables), since the
foundation of Derby Cables Ltd., aged 60
years. Amongst his many other interests
in the Midlands, Mr. Hudson was for over
thirty years the secretary of the Midland
branch of the Association of Mining Elec-
trical and Mechanical Engineers. He was
National President of the association for
the vear 1944-45.

Street Lighting

Discussion by Installations Section of Some Post-War Problems

T a meeting of the Installations Section

of the I.E.E., on November 8, Mr.
E. C. Lennox delivered a paper on “ Street
Lighting,” an abstract of which was given
in our last issue. This, in brief, pointed
out that after nearly six years of black-out
conditions, street lighting in this country
was to be recommissioned on pre-war stan-
dards. This would initiate a period of de-
velopment of new or improved lighting in
mwhich the electrical industry would play
a leading part. A brief introduction and
a reference to the need for adequate street
lighting were followed by a consideration
of the illumination requirements. Agree-
ment throughout the industry was desirable
on the theoretical considerations governing
good visibility; the provision of adequate
“ background brightness ” should be a
basic aim. Street-lighting appliances, lan-
terns, sources and control gear were dis-
cussed.

The legal position of lighting authorities
in relation to street lighting was reviewed;
annual running costs were analysed and
were applied to an example of lighting, a
through-traffic route to show the difficulties
which would have to be surmounted before
adequate street lighting could be extended
over the whole country.

Dr. C. G Paterson, F.R.S. (G.E.C)),
referring to the work of the Departmental
Committee of the M. of T. said that when
this began in 1935 the principles of street
lighting were new and the contribution of
the Committee to the subjeot was a pioneer
piece of work which had been admired in
other countries. The principles laid down
by the Committee were being copied, and
were likely to be further copied, all over
the world. By the time war broke out
these principles were well understood but
he was notsure that the idea had percolated
to lighting authorities.  Therefore, this
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paper would help considerably to revive
the position, as it was just before the war,
and give a remindor of the things that really
mattered with regard to street lighting.
The main point behind the work was that
the amount of light provided in the streets
was really quite secondary to the compo-
sition and distribution of that light. This
was illustrated particularly in the unidirec-
tional type of lighting by the use of which
the wattage could be out down by 60 per
cent, and yet give better lighting from the
visibility point of view- This had a par-
ticular significance owing to the need for
keeping down running costs, and both
from the point of view of vehicles and
pedestrians, the results obtained with this
method of lighting for such places as double
roadways, for example, were amazingly
good. With regard to the specification now
in course of preparation, he was Chairman
of the B.S.l. Committee dealing with that
and the specification was practically com-
pleted. It had been recognised that it
was difficult to lay down a rigid specification
which would cover street lighting generally
and therefore the specification to be issued
would be more in the nature of a Code
of Practice telling how to apply light to
the sort of roads we had in this country.
Certain matters must be left to be decided
according to the particular circumstances,
and especially in regard to double roads,
bends and roundabouts. The only light
which mattered from the point of view of
the motorist was that emitted between St!
and 90° and if drivers would make use of
their visors, as they had to do when driving
against the sun, the discomfort from glare
would entirely disappear.

Dr. J. W. T. Walsh (N.P.L.) disagreed
with Dr. Paterson on the latter point and
also pointed out, that the author had said
practical results showed that drivers
suffered no real disability from glare with
the non-cut-off type of distribution. We
were apt to be misled by tests carried out
on installations on isolated occasions, so
far as glare was concerned, and the fact
that the driver could detect objects and not
suffer any actual disability from glare was
by no means the whole story. His own
view was that any form of glare was a
disadvantage and led to a lowering of the
performance of tire driver of a car. There-
fore, glare in any form should bo avoided.
The metal filament lamp still had an im-
portant part to play in street lighting
where we were not willing or able to put
up with the colour distortion of the mer-
cury vapour or sodium lamp, as the author
had suggested, but his comment on that
was that he refused to be defeated as
regards the useoffluorescentlampsforstreet
lighting, and he looked forward to such
lamps of very much higher brightness than
was the case to-day. Lafnp makers should
be asked to provide a form of lighting
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which did not make people wusing the
streets look like animated corpses. Com-
menting on the lack of uniformity of
administration of street lighting through-
out the country, he said that one of the
primary difficulties of the Standards Com-
mittee was that the specification had to be
drawn up with duo regard to this un-
satisfactory state of affairs.

Mr. W. N. C. Clinch (Northmet Co.)
commented that the paper amply testified
to what private enterprise could do in the
matter of street lighting when the area to
bo covered was of the proportions in
question, notwithstanding the difficulties
introduced by having to deal with so many
different authorities. At the same time,
he expressed the hope that lamp manu-
facturers and designers would help in over-
coming the present lack of uniformity in
lighting by developments in lamps, al-
though that would not overcome the prob-
lem introduced by having the parish coun-
cils and other councils as fighting authori-
ties. With regard to d.c. injection as a
method of control of street lighting, care
must be taken against interfering with
other devices and he did not share the
author’s view that there should be a
relay in every post. With such systems it
was better to have one relay controlling
a group of lamps. He favoured mercury
discharge lamps in all main thoroughfares
and tho use of sodium and other smaller
wattage lamps in Class B roads, for in this
way the side roads would immediately
be indicated by the change of colour.

Mr. Chamberlain (Commissioner of Police
Office) thought it was a pity that despite
the enormous improvement that had been
made in street fighting before the war,
tho result was now seen to bo a gloriously
coloured patchwork. Moreover, there were
the difficulties of having so many fighting
authorities.  Within five miles of Char-
ing Cross there were as many as five dif-
ferent authorities, and though they all
had good fighting systems, the variation
among them was to be deplored because
there was bound to be some mental re-
action among drivers of vehicles. The
cumulative effect of having to pass
through so many varying systems of light-
ing produced irritability, and this might
lead to danger. On the general grounds
of the prevention of crime, he deprecated
the reduction in street fighting and said
the Commissioner of Police had asked for
street fighting to 'be kept on longer than
midnight in certain parts for this reason.

Mr. Arthur Cunington (Southern Rail-
way) thought that insufficient attention
had been given to the cut-off type of
fighting and said that in regard to rail-
way yards, the fighting of which was a
not dissimilar problem to that of street
fighting—a larger number of small powered
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lamps gave better results than a few larger
units.  That principle should be more
widely adopted in street lighting, although
perhaps it was impracticable from tho
point of view of cost.'

Mr. H' Horwood commenting on a state-
ment in the paper that synchronous motor-
driven time switches had a life of 15 to
20 years, said his' experience had been
that these devices had nothing like that
life. It had been claimed that the ripple
control relay could run for 20 years with-
out maintenance, but in that case the re-
lays were practically stationary for most
of the time and could be said to be in
operation for an aggregate of only four or
five days in 20 years. Apparently the
author’s experience with audio-frequency
control systems had not been very happy,
but it was claimed that the trouble men-
tioned in the paper was inherent to a
parallel system, for which the relays had
to be very sensitive and delicate.

Mr. J. M. Waldram (G.E.C.) referring
to the criticisms of the cut-off and non-cut-
off types of distribution said it must be
remembered that street lighting was in
course of development. The non-cut-off
system had made street lighting possible
in the past at a cost which could be borne,
but tho time would come, when, more
skilled in the art of lighting and with
more money available, more attention
would bo paid to the cut-off system.

Mr. W. J. Jones (E.L.M.A.) after agree-
ing on the need for greater uniformity in
street lighting, said that immediately be-
fore the war we had no fewer than 1 000
miles of first class electric discharge lamp
street lighting, which was rather more than
the quantity of the same type of lighting
in the rest of the world. Therefore, ho
hoped that one of the results of the paper
would .bo that our Commercial Attaches
would tell people in other parts of the
world that this country was leading in this
particular development. It was very
necessary at this time that information of
this sort should be made available, be-
cause only last week he had had an in-
quiry from abroad with regard to street
lighting material, and great surprise had
sbeen expressed at tho developments that
had taken place here. We were leading
the world in street lighting. The author
had not made his story complete in mak-
ing the comparisons between various light
outputs and tho cost of the installations
referred to in the Tables. For instance, in
the case of electric discharge lamp instal-
lations, it was possible either to save 20
per cent, in the cost or, alternatively,
have 100 per cent, more light for the
same cost. That point should be em-
phasised more. As regards the fluorescent
type of lamp, he looked forward to the
time when this would be used for central
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areas, and this would come when the re-
strictions on economy and the amount of
energy that might be used were generally
raised. The author seemed to have been
a little pessimistic with regard to tho
charge for electricity for street lighting;
for all-night street lighting a chargo of Id.
per unit was unwarranted, having regard
to the fact that current for heating and
cooking could be obtained at Id. per unit.
The chargo for all-night street lighting
should seldom exceed Jd. per unit.

Mr. F. C. Fuke discussed the paper from
a motorist’s point of view and reminded
Dr. Paterson that on small cars there was
no place to fit a visor. He objected to the
non-cut-off type of lantern because of the
glare which was continually approaching
the motorist and then disappearing, and
suggested the use of uni-directional lanterns
shining across tho roadway so that a
motorist could judge his position in fog
by the direction of the beam.

Mr. Hochmeyer, as a buyer of street
lighting, said that from the point of view
of preventing glare, the light sources
should be of low intensity and develop-
ment of the cut-off type of distribution
with low intensity light sources would en-
able us to see better, although the cost
might be higher.

Mr. Lennox, in the course of.his reply-
to tho discussion, said the prevention of
glare was entirely one of economics. Tho
difference in cost of spacing at 90 ft. and
120 ft. was an increase of something like
30 per cent., and that was an important
item and in many cases, if not all, the
ratepayers would not be able to afford it.
No doubt everybody at heart objected to
tho colour of discharge lighting but it was
realised that it provided good street light-
ing which prevented accidents at a mini-
mum cost. Improvement and uniformity
in colour were necessary and he was con-
vinced that sooner or later mercury dis-
charge lamps would have a better colour.
As to costs of maintenance, there was a
great difference between industrial and
residential areas and his figures were based
on averages. He did not think street
lighting should be looked upon solely
from the motorists’ point of view. That
was not the main object; the aim must
be to secure the maximum visibility dur-
ing the maximum time the lamps were
alight which involved, of course, illuminat-
ing the roadway adequately. Many of the
problems of safety on the road called for
the use of commonsense, and if a user of
a road at night did not exercise common-
sense, he should not be allowed on it at
all. As to having light across the road
instead of down the road, wet weather
conditions produced definite light and dark
spots with the former, but it was all a
question of cost.
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In India

From Our Own Correspondent

LANS of tho Government of Madras
for the development of electric power
were, on November 3, explained by Mr.
Bahadur G. Sundarum, Chief Engineer for
Electricity in Madras.
Machkand Hydro-Electric Scheme

A big hydro-electric scheme, he said, has
been planned on the Machkand river in the
Vizagapatum district, costmg Rs. 5 crores
in the initial stage, with an installed
generating capacity of 52 000 kW. The
scheme is to be carried out in co-operation
with Orissa and when completed will supply
the power requirements of the Vizagapa-
tam, Godavari, Kistna and Guntur dis-
tricts. A power scheme is projected to meet
the demands in the Ceded Districts and the
construction requirements of the Tunga-
bhadra dam; later it will operate in con-
junction with the hydro-electric station to
be established at the dam. A thermal
station for the Nollore area is also being
planned.

Tho Madras power undertaking owned by
tho Madras Electric Supply Corporation
will bo acquired by the Government in 1947,
and additional generating plant is shortly
to be ordered to meet the large demand for
power expected in the city and its environs.
The thermal station at Basin Bridgo is to
be linked up with the Mottur hydro-
station by a 110 000-V line, to be completed
by 1947.

A new power undertaking, called the
Moyar Scheme, utilising tho tail waters of
the Pykara station on the Nilgiris is to be
built shortly with an installed capacity of
28 000 kW. A 90-milo 110 000-V line will
carry power to Eroda and enable the in-
creasing demands of the Coimbatore, Trichy
and Tanjore districts to be met. A
66 000-V line isunder construction to carry
Pykara power to Calicut and Cannanorc
in Malabar, and will be in service early next
year. The Papanasam hydro station will
be taken to its final stage by tho addition
of a fourth generator.

The programme of work along with exten-
sions to the distribution network, Mr.
Sundarum said, will cost Rs. 12 crores and
will take five years to complete. It will
result in doubling the capacity of the
power plant in Madras Province. When in-
dustrial and agricultural expansion calls for
more power, it is proposed to develop tho
Periyer water-power site and also to build
a large thermal station in the South Arcot
area, where lignite deposits have been
located.

Railway electrification has a big future,

especially in South India, which has no coal,
said Mr. Sundarum. A programme for
Madras suburban line- electrification up to
Arkonam and Chingleput, and for main lino
electrification of the more important sec-
tions of the M.S.M. and S.I. Railways can
be justified on grounds of economy, as well
as national fuel conservation and is long
overdue, he said. The programme of power
and transmission development sketched so
far is only for the immediate future, said
Mr. Sundarum.

When tho public get better acquainted
with electricity and realise tho enormous
contribution which it makes to their well-
being and social progress, they will demand
more and more of it,' and it should not be
long before all the available power sites are
put to use and connected to tho grid.
Already it has been agreed to link tho
Madras network with that of Travancore,
and it is hoped that linkage with Mysore
will soon bo established. The day is not
far distant when several Provincial and
State networks will all be connected to form
a super-Indian grid pooling power from tho
Himalayan glaciers, from the collieries of
Bengal and Bihar, and from tho mountain
slopes of the Deccan, and spreading to all
the villages and towns in India.

At the same timo, Mr. J. F. C. Reynolds,
general manager of tho South Indian Rail-
way, at a Press conference in Madras,
pointed out that there may be a consider-
able development in the near future in tho
electrification of the South Indian Railway.
Mr. Reynolds expressed the view that with
the electrification they had at presentin the
Madras suburban area, and with the pro-
spect of ample high tension current becom-
ing available in the near future from the
Pykara grid, the whole of the Madras-
Villupuram section and the Arkonam branch
lino of tho railway would be an ideal sec-
tion to electrify.

New Manufacturing Organisation

An electrical company has been regis-
tered in Bengal with an authorised capital
of Rs. a 000 000 and an issued capital of
Rs. 3 300 000, to carry on all kinds of busi-
ness such as that of manufacturers, im-
porters, exporters, assembling, distributors
and dealers in radios, radiograms, gramo-
phones, coolers and freezers of all kinds,
humidifiers, bare and rubber insulating
wires, cables, flexible cords, fuse wires,
copper weld and aluminium wires, electric
switches and switch-gear, lamps, motors,
fans and electric appliances, and plastic
and like material products.
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Equipment and Appliances

An Electronic Relay—New Rotary Switch

HE Sunvic electronic relay, type
E.A.2, produced by Sunvic Controls,
Ltd.,, of Stanhope House, Kean Street,
Aldwych, London, W.C.2, was developed

The Sunvic electronic relay

primarily for use with control instruments
having light contacts, such as toluene
regulators, but it can be adapted to
operato with a photo-electric cell, and
thus has a wide range of usefulness. Need-
ing only a few micro-watts to operate it, it
will, it is claimed, control a load of 2 kW
at 200/250 V a.c. The instrument has
a cast-aluminium case and incorporates a
gas-filled relay, a Sunvic hotwire vacuum
switch and thermal delay switch, a mains
transformer, a fuse protecting the
primary of the transformer, and a pilot
lamp to indicate the condition of the load
circuit. The control device is connected
in such a way that the opening of the

Rosyglow convection radiator

control contacts changes the phase of the
grid in relation to the anode, so as to
cause the gas-filled relay to fire. The

anode current flows through the heater
winding of a hotwire vacuum switch which
closes the load circuit.” When the control
contacts close, the gas-filled relay ceases
to fire and the hotwire vacuum switch
opens the load circuit.

The Rosyglow convection radiator, pro-
duced by A.E.W, Ltd., of Imperial Works,
High Street, Edgware, is designed so that
the air is heated at low temperature and is
in constant circulation. The heating ele-
ments are enclosed in an air duct of suit-
able shape to direct hot air all over a room.
The front of the radiator is flood-illumin-
ated to give a pleasing effect. Some of the
advantages claimed for this apparatus are
that it gives safety from burning of per-
sons or clothing, because there are no
open elements; the air circulation requires
only half the amount of electricity to main-
tain an even temperature; it is easy to

Diacam rotary switch

clean; the elements will not ordinarily bum
out; it is shock-proof; and the running
costs are low, the consumption of current
being 1 kWh. The radiator can be ob-
tained with either 1 kW or 2 kW loading,

the latter giving the alternative of two
heats.
The new Diacam 30A double polo,

double break. 500 V a.c., rotary switch in-
troduced by Craig and Derricott, Ltd., of
Sutton Coldfield, is the outcome of an effort
to produce a simple switch, capable of
maintenance, embodying the rotary prin-
ciple and a gang assembly. It has both
domestic and industrial applications. It is
claimed that the switch assembly makes
it possible to achieve a large variety of
combinations of circuits. An advantage is
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that it is possible to advance one of the
poles to operate in the no-volt, or operat-
ing coil circuit of starting equipments; this
ensures that the starter may be closed or
opened before the main contacts of the
switch are engaged. The cams mounted
on the main actuating shaft are made of
high-grade Bakelite. Each is milled with
one or several contours and engages the
main contacts through the medium of an
additional roller moving freely in Ithe sec-
tion chamber. This additional roller re-
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duces the operating friction and provides
single point suspension of the moving con-
tuct. By these means true alignment of
the contacts is ensured. The cam con-
tours also ensure the latesit technical re-
quirements, namely, a quick micro-break
with wide isolation and double break on
each pole. The switch, which has a body
size of 2 in. sq. by ljj in. deep, is produced
in high-grade Bakelite. All metal parts
are plated and working parts are enclosed
in dust-tight housings.

A New Television System

Linking Sound With Vision on Single Carrier Wave

NEW system of television which

broadcast from the same transmitting unit
and to foe received in one set in the home is
announced by Pye Ltd. The adoption of
tho new system, it is claimed, would re-
duce the cost of television both to the
broadcasting authority and to the buying
publio since with tho dual-purpose trans-
mitter, a station would be less costly to
equip and the combined sound/vision re-
ceiver would be cheaper to manufacture.
There being no separate sound transmis-
sion, the present type of sound receiver
would disappear.

When a television transmitter is in
operation there are short intervals, of time
during which no signals are being broad-
cast. These intervals occur during the
time that the spot which traces the picture
is returning to its starting point prepara-
tory to making another lino, and each
represents rather more than I/10th of the
total transmission time. Each of these idle
periods lasts for 10 millionths of a second
and there are just over 10 000 of them
during each second. It is now possible to
use the television transmitter during idle
periods to transmit the sound programme.
This is done by taking a “ sound snap-
shot ” of the aural part of the programme
mwhenever the transmitter is not transmit-
ting tho vision part of the programme.
Using television of the present definition,
10 125 of these “ sound snapshots ” can
be transmitted per second. The “ sound
snapshot ” is Teally a pulse similar to a
radar pulse, which is sent out by the
vision transmitter and the width of which
is made to vary according to the sound
that has to be transmitted. With the new
Pye system in operation this modification
to the transmitted wave form would enable
both the vision and the sound to be trans-
mitted on a single carrier by a single trans-
mitter with a single aerial system. This

pulse would bo separated from the vision

enables both sound and vision to be programme in the television receiver and

the variation in its width would be made
to operate the loudspeaker.

It is claimed that the possibility of inter-
ference in the television receiver between
the sound and tho vision would be
eliminated. It would be possible to in-
corporate automatic gain control, ensur-
ing that the picture would be held steady
even during severe fading of the signals.
At a later date it should be possible, by
using tho Pye system, to transmit stero-
phonic sound. Further developments
should lead to colour television being more

easily achieved, while in the immediate
future this system would enable one
station to transmit many sound pro-

grammes without any interference, and
with the highest fidelity.

Speaking at a demonstration of the
system at the company’s laboratory at
Cambridge on October 31, Mr. C. O. Stan-
ley, the managing director, said that the
development w-ould continue the world
lead that the British television industry
held before the war, and as it would
bring receiving sets within the means of
considerably larger numbers of buyers, it
should stimulate first the export trade and
later the home trade.

Mr. B. J. Edwards, technical director,
said the material reduction the new system
would permit in costs was from 15 to 20
per cent. Mr. D. I. Lawson, head of the
research department, said the new develop-
ment was comparable to that of motion
pictures, whereby the sound track is car-
ried on the same film as a picture.

Trade Connections with India.—Cavalay
Brothers, of 66, Visveswarapuram, Banga-
lore City, are anxious to represent in
India, manufacturers of electrical goods,
moro especially motors, dynamos, auto-
matic telephone systems, and meters.
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Notes on Plastics

By JAMES TAYLOR, B.Scu,

OLYSTYBENE is, chemically speak-
ing, a vinyl derivative but, as a
plastic, its properties arc so different that
it is not usually classed with the polyvinyl
materials. Chemically, styrene is vinyl ben-
zene, its formula being C,H5.CH :CH, and
to the chemist it has been known for well
over a hundred years.

It is produced from benzene and ethy-
lene, passing through the intermediate stage
of ethyl benzene which is converted into
styrene by “ cracking ” at a liigh tempera-
ture.  Styrene is a colourless odourless
liguid which has a boiling point of about
150°C. |If styrene is heated In the presence
of. a catalyst it polymerises to form poly-
styrene ; alternatively, heat alone will cause
polymerisation. Another method is to dis-
solve the styrene in an inert solvent and
heat it with or without a catalyst. Accord-
ing to the temperature to which the styrene
is subjected and the duration of the heat-
ing, the polymerisation progresses in
stages, the higher the molecular weight of
the polymer the higher is the softening
point. Polystyrenes with molecular weights
up to 350 000 havo been produced, but
commercially, products with a molecular
weight of 80 000 to 100 000 are preferred
for injection moulding materials. When the
product is to bo used in coating or adhesive
compounds, much lower polymers of mole-
cularweightof 12 000 to 70 000 are generally
used.

Polystyrene is a glass-like thermoplastic
material, with a specific gravity of 1.05,
ie., lower than most plastics; it posseses
extraordinarily good resistance to water
and has excellent electrical properties.
Commercially it is available as a moulding
material in sheet and rod form and in film.

Comparison of Materials

So that a general comparison may bo
made with the other plastic materials
already discussed in this series of articles,
the usual table of mechanical and electrical
properties is given :—Specific gravity, 1.05;
tensile strength, 5 000-9 000 Ib. per sqg. in.;
impact strength, .35 to .50 ft. Ib. persq. in.;
volume resistivity, 10“ ohms.cms.; dielec-
tric strength, 500-700 Y. per mil.; water ab-
sorption, .00 per cent, after 24 hrs. immer-
sion, .05 per cent, after 318 hrs. immersion.

Polystyrene can be plasticised by the
addition of plasticisers, but the moulding
powders usually made contain very little or
no plasticiser. It can be moulded by injec-
tion just like cellulose acetate, and it can
also be extruded. If the moulds are cored
for steam-heating and water-cooling, it can
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be moulded by compression but, except in
very exceptional cases, this method of
moulding is not used. The natural colour
of the moulding materials is that of glass,
and in most cases this is tho material com-
monly used. However, if desired, coloured
moulding materials can be obtained by the
introduction of suitable colouring matters.

Its exceptionally good resistance to water
is shown by the water absorption figures
quoted above. In addition, polystyrene ex-
hibits excellent resistance to many chemical
reagents. It is unaffected by both weak
acids and strong alkalis, and it is insoluble
in acetone, the lowbr aliphatic alcohols, in
glycol derivatives and in animal and vege-
table oils. It is not oven affected by hydro-
fluoric acid or bromine. However, being a
hydrocarbon, it is soluble in certain other
hydrocarbons such as benzene, toluene and
zylene. It is also soluble in certain esters
such as ethyl and amyl acetates and in
chlorinated hydrocarbons such as nethyl-
lene chloride, trichlorethylene and carbon
tetrachloride

Electrical Properties of Polystyrene

However, it is on account of its excep-
tionally good electrical properties that poly-
styrene is of importance. Its dielectric
constant and its power factor are both low
even at high frequencies. According to
figures quoted by the suppliers of British-
made polystyrene, the dielectric constant at
frequencies ranging between 60 and 108
cycles is 2.6 to 2.7. Similarly, tho power
factor (tan 8) up to 60 megacycles ranges
between 0.0002 and 0.0004. The volume re-
sistivity is quoted at 10“ to 10“ ohms.cms.,
and the surface resistivity as 10“ ohms.

Another advantage of polystyrene is
that its mechanical properties do not vary
much with changes of temperature, say from
40°C. up to 70°C., in fact higher values
are obtained for its impact, flexural and ten-
sile strengths and for its modulus of elas-
ticity at low temperatures than at normal
temperatures. This has made it a valu-
able material for electrical components of
aircraft, where it is necessary to maintain
properties at the low temperatures existing
at great heights. Its low specific gravity
has also made it valuable for aircraft work.

Much use has been made of polystyrene
for the manufacture of various components
for radio, television and radar equipment
such as coaxial cables, coaxial beads.
Spreaders, low-loss dielectric plates, insula-
tion, etc. Its resistance to acid solutions
has resulted in its being used for parts of
accumulators.
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The quantity produced in this country
has not been very large, with the result that
its use has been restricted, during the war,
to essential purposes where no more abun-
dantly available material was capable of
being used. In America its output is much
greater, with the result that it has been
more commonly used. Apart from the elec-
trical uses mentioned above, the Americans
have taken advantage of its low tempera-
ture properties and have used it in refri-
gerators for doors, frames and other fairly
large parts. Awvailability and our more in-
tense war effort have prevented such uses
in this country.

Optical Uses of Polystyrene

Polystyrene also has interesting optical
properties. Its refractive index is high,
viz., 159, and a plate 0.1 in. thick will
transmit 92 percent, of light. The result
has been that it has found application in
special lenses for light condensers, signal-
lights, etc. These may be manufactured
either by moulding or casting, and can, of
course, be produced in various colours.

Tho manufacture of polystyrene for
optical purposes has, however, been faced
with certain difficulties. During cooling,
when moulding or casting, strains are set up
within the material and tend to spoil it from
the optical point of view. Heat is evolved
during polymerisation, and unless steps are
taken to allow this to escape, and unless the
temperature is carefully controlled during
polymerisation, the material produced is
not suitable for optical purposes. However,
the manufacturers have carried out con-
siderable research on these problems and
optical material in sheets from V?in. up to
2 in. thick with an area of 12 in. by 24 in.
are now available in America.

Ordinary polystyrene begins to soften at a
temperature of about 80°C. (Moortens
test), but, in America, a chlorinated com-
pound, polydichlorstyrene, has been de-
veloped which is stated to withstand tem-
peratures up to 112°C. before distortion
occurs. This material is even more water
resistant than polystyrene and it possesses
excellent electrical properties at very high
frequencies.

Within very recent times polystyrene has
been produced in the form of a very thin
foil. Output is only on an experimental
basis in this country, but the material pos-
sesses interesting properties and many
applications can readily be visualised.

Another recent development in connec-
tion with polystyrene is its production in
emulsion form. The emulsions consist of
completely polymerised polystyrene to-
gether with varying plasticisers, and their
use has been suggested in America as a
substitute for rubber latex and also as a
waterproof adhesive.
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Mention should also be made of the fact
that styrene can be made to co-polymeriso
with other polymerisable products, for
example butadiene. In fact, the Buna S
type of synthetic rubber, commonly
known as GR-S, is a co-polymer of styrene
with butadiene. GR-S has been used to re-
place natural rubber in a number of elec-
trical and other applications, such as cable
sheathing, battery cases, etc.

Another rubber substitute material,
which is a co-polymer of butadiene and
styrene, is manufactured in America under
the trade name of Hycar OS-10. The pro-
duct was developed originally on account
of its specially good electrical properties,
which made it eminently suitable for wire
and cable covering and for insulating
blankets and pads.

Still another styrene butadiene co-poly-
mer, known as Nubun, lias been produced
in America for which high dielectric strength
and insulation resistance are claimed, as
well as low specific conductive capacity.

|.E.E. London Students

About 150 members of the I.E.E. London
Students’ Section attended a * Brain's
Trust ” meeting on November 6, when
six members of the institution gave enter-
taining and instructive replies to tho several
questions put to them by the Question
Master, Mr. Shorland, the Section chair-
man. On the suitability of engineers to
manage engineering concerns, it was sug-
gested that whilst engineers with a flair for
business might often be successful, the
ability of the personnel inother professions,
such as accountancy, should be acknow-
ledged. The future of street Vtramways was
next discussed, the view that they had little
owing to the flexibility of competing buses
being offset by a reminder of their proved
safety, reliability and immense load capa-
city. The economic possibility of high
voltage d.c. transmission was another sub-
ject, and this caused reference to trans-
verters, rectifiers and inverters, emphasis
being made that very high voltages were
required for the sysitem to become econo-
mic.

A request for information on the best
training for a potential electrical engineer
brought forth a reminder that a good en-
gineer had a mechanical sense as well as
technical knowledge, and that the former
was best acquired through practical
experience.

The proposal of a vote of thanks to the
Trust, Mr. IV. N. C. Clinch, Sir Arthur
P. M. Fleming, Mr. A. J. Gill. Mr. S. E.
Goodall, Mr. J. Hacking and Mr. B. N.
Maclarty, brought an interesting evening
to a close.
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News

Washing Machines for West Lothian.—
The West Lothian C.C. Housing Committee
has received a request from householders
to instal electric washing machines in new
council houses, instead of the' normal typo
wash-boilers. The Council has appointed
a sub-eoinmittee to deal with the request.

New Housing Equipment.-—The Chester-
field Housing Committee has decided that
electric immersion water-heaters be in-
stalled in all new permanent houses and
that in future permanent houses gas and
electric points for a refrigerator be installed,
but that no refrigerator be supplied in the
first place.

Post Office News.—More telephone oper-

ators are being trained at Post Office
schools in London at present than at any
time in G.P.O. history. Over 1200 re-

cruits are under tuition. About 15 000
telephone engineers are still in the Forces,
and the Post Office has a telephone waiting
list of over a quarter of a million applica-
tions.

Electrical Engineering Society. — The
annual general meeting of the society
was held at the S.E. London Tech-

nical Institute, on October 22, and was the
first since the outbreak of war, when the
society’s activities were postponed. A re-
turn to its former strong position has been
accelerated by a keen membership, and by
the efforts of the officers and committee
who were unanimously re-elected.

Magnus  Maclean ‘Memorial.—Glasgow
University and electrical circles are raising
funds for the establishment of a memorial
to Dr. Magnus Maclean, of the Chair of
Electrical Engineering at the Royal Tech-
nical College, Glasgow, for 25 years. He
was as a young man, one of Lord Kelvin’s
most capable students and later assisted
the great scientist in his researches over a
period of fifteen years.

London Heating Plan.—At a meeting of
the City Common Council at the Guildhall,
on the motion of Sir George Elliston, the
Improvements and Town Planning Commit-
tee was instructed to report on the practica-
bility of including in the rebuilding plans
a scheme for district heating. This would
involve the erection of generating stations
to meet central heating and domestic hot-
water requirements. Major S. E. Sandle
said that it would be more economical
to obtain hot water by electric immersion
thermostatically controlled.

Institute of Welding Victory Dinner.—
A victory dinner is being organised by the
West of Scotland branch of the Institute
of Welding to take place on December 7,
in the Royal Arch Halls, Edinburgh,
Among the guests who will attend are
Mr. W. Wallace, president, Edinburgh
Chamber of Commerce, Principal Small,
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Heriot W att College, Mr. J. Thomson, Mr.
A. Dyson, vice-president Institute of Weld-
ings, and Mr. G. Parsloe, secretary,
Institute of Welding.

I.LE.S. Lunch.—To mark its foundation,
the Liverpool Centro of the Illuminating
Engineering Society held an inauguration
lunch at the Adelphi Hotel, Liverpool
recently, under the chairmanship of Mr.
A. E. Darlington, when its members were
congratulated by the president of the
society, Mr. H. C. Weston, on the speed
with which, following their formation in
1944, they had been promoted to the
status of a centre. The principal speaker
was Mr. J. Ecples, the city electrical
engineer.

Newcastle Technical Exhibition.—The
National Trades’ Technical Societies are
organising a technical exhibition for the
fortnight beginning February 10, 1946, in
the Northumberland Road Drill Hall, New-
castle.  Member firms of the Scientific
Instrument  Manufacturers’  Association
and the Gauge and Toolmakers’ Associa-
tion will take part, and some new exhibits
of uniquo scientific interest will bo on
view. As an added attraction, technical
films will be shown in the side hall adjoin-

ing.
E..LB.A. Ball

HE Victory Ball of the Electrical In-

dustries Benevolent Association, which
was held at Grosvenor House on November
9, was generally voted to be a brilliant
success, 660 people being present. The
president, Mr. J. N. Stephens, in a speech
of welcome to the guests, said that during
the whole war period the association had
maintained its proud boast that no deserv-
ing case had gone without assistance, and
by this he meant not mere monetary help.
"He was very pleased that there were
present Mr. E. E. Hoadley and Mr. P. V.
Hunter, who between them had so splen-
didly occupied the Presidential Chair in the
first five war years and Irad all the presi-
dent’s work and none of its peace-time
compensations.

The cabaret artists were Margaret Eaves,
Michael Howard and Jack Train, and the
dancing was to Jack Payne’s orchestra,
Jack Payne himself being unable to be
present owing to illness.

The function had to be held in the
ballroom, which will not accommodate so
many as the Great Hall, used in previous
years. In consequence, many applicants
for tickets were too late. It is hoped,
however, that by next year the larger
room, which is now occupied by the Ameri-
can Embassy, will be available.
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Book Reviews

Alternating Current Motors and Control

Gear. By C. H. Claude Cook.
(London : Crosby Lockwood). Pp.
VIII + 88. 5s. net.

This little book is intended for appren-
tices and wiremen who have little or no
theoretical knowledge of the subject and
it is therefore almost entirely descriptive.
The early chapters describe the construc-
tion of a.c. motors, types of foundation,
methods of transmitting the drive, and
give brief details of the characteristics of
the 1-phase and 3-phase motors (includ-
ing fractional-horse-power motors) which
are in common use. A chapter on starters
and overcurrent and low-voltage protective
gear follows, and is succeeded by a useful
section on installation work. The elemen-
tary nature of the book makes an explana-
tion of power factor difficult, but the
author tackles this directly rather than
my the use of the somewhat ludicrous ana-
logies which are often found in books of
this nature. The final chapter discusses
maintenance, and stresses the need for
routine inspections and the keeping of
careful records. We can recommend the
book to those for whom it is intended,
particularly perhaps to those who have
picked up a smattering of electrical know-
ledge in the Forces and who now find
themselves concerned with the care and
maintenance of electrical plant in civil
life. o.T

Report on the Market for Household Appli-
ances.—By P.E.P. (Political and Eco-
nomical Planning). (London : Oxford
University Press) 18s. net.

At the request of the Board of Trade,
P.E.P. undertook in 1943 to investigate
the post-war demand for household appli-
ances and this book is based on the mate-
rial collected. In addition to providing
statistics relating to the number of appli-
ances in use before the war and the annual
sales, the book deals with the design of
the appliances, tho principal manufacturers
and retail selling prices. It goes on. to
consider the types and design of appliances
likely to be required after the war and
also to estimate demand, in relation to the
selling price at which the appliances are
likely to be available.

The book deals with cooking, space and
water heating appliances, home laundry
equipment, vacuum cleaners, storage equip-
ment, including refrigerators, together with
subsidiary chapters on lighting fittings,
hair driers, motor car heaters, electric dry
shavers, and so on. This book is a prac-
tical contribution in a field which is com-
manding a great deal of attention at the

present time, though not in all cases does
the reviewer agree with the conclusions
reached. One of the objects of the survey
was to provide material for assessing the
prospects of employing after the war the
additional  light engineering capacity
brought into -being by war needs, and
already a proportion of the Government
factories released has been allocated to the
production of household appliances.

" Distribution and Utilisation of Electri-
city.”—By E. 0. Taylor. (London,
Blackie and Son). Pp. 162. Gs. net.

This book has nine chapters, and is
divided into two parts. Part 1—Distribu-
tion, covers Layout and Construction;

Circuit Calculations; Voltage Regulation

and Control; Faults: Prevention, Clear-

ance. and Location; Tariffs and Metering.

The author has attempted to deal in a

broad sense with the layout of distribution

systems—both overhead and underground

—but the information given could be use-

fully expanded. Sub-station design and

construction is introduced, and the various

types of equipment outlined. Chapter 2,
dealing with circuit calculations should
prove of special interest to students.

Chapter 5—Tariffs and Metering, is useful
as an introduction to the subject, but here
again the inclusion of further information
would enhance the value of the book.
Part |l—Utilisation, covers Industrial
Electric Drive, Electric Heating, Illumina-
tion, and Factory Power Supply. The
various types of motors and enclosures ore
dealt with, together with methods of speed
control. The chapter on Electric Heating
includes Resistance Ovens, Induction Fur-
naces, Arc Furnaces, Dielectric Heating,
Electric Welding and Building, and
Domestic Heating. Lamps and lighting
Calculations are briefly touched on in
Chapter 8, whilst the book concludes with
a short chapter outlining the fundamentals
of Factory Power Supply.

From the students’ viewpoint, the
questions which are appended to each
chapter should prove of value in preparing
for examinations leading to the City and
Guilds and Ordinary National Certificates.
A set of answers to these questions is also
included.

The author in his preface quite rightly
states that the distribution and utilisa-
tion of electricity is a wide subject and
only the basic principles can be touched
upon in the present volume. Keeping this
in mind, the volume should serve as a use-
ful introduction to this branch of the supply
industry, and prove of value to students
and juniors engaged on mains and sub-
station work. T. H. C
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Electricity Supply

Hull.—The Electricity Committee s
seeking sanction to borrow £50 000 for
mains and services.

Burton-on-Trent.—The Health Commit-
tee is to renew wiring and fittings at the
swimming baths at a cost of £110.

Sheffield.—The Electricity Committee
lias obtained sanction to borrow’ £19 202
for mains for temporary houses»

Stockton-on-Tees.—Tho Corporation has
received sanction to spend £770 on switch-
gear for the Thompson Street sub-station.

Newcastle-on-Tyne.—The Tyne Improve-
ment Commission is to spend £1 200 re-
newing the electric lighting arrangements
at the Bergen transit shod.

Barnard Castle—Tho Cleatham P.C. has
asked the North-Eastern Electric Supply
Co., Ltd., to supply electricity to the dis-
trict for domestic and street lighting.

York.—Supply is to be provided to
Cettal Village, South Marton Farm, Still-
ington, and Carlton Farm, Nun Monkton
by the Corporation at a cost of £2 263.

Torquay.—The Electricity Committee
has obtained sanction to borrow £6 763 for
an overhead line from Newton Abbott to
Torquay, and is seeking sanction to borrow
£32 200 for power station extensions.

Lichfield.—Sanction to borrow £1 475
for mains and £1 115 for sub-station equip-
ment, has been obtained by the Electricity
Committee. Mains ore to be extended to
the Ponesfield housing estate at a cost of
£1 050.

Chesterfield.—The Electricity Committee
has decided that the assisted -wiring
scheme for lighting be made available to
consumers at a charge of 5s. per quarter
and also, on the same conditions, as an
assisted wiring scheme for heating points
at a charge of Is. per quarter per point.

Mansfield.—In connection with the coal
adjustment clauses the Electricity Com-
mittee has decided that the additional
charge of ,015d. per unit per shilling per
ton increase in the cost of coal shall be
amended to .013d. to all consumers sup-
plied under special tariffs embodying a
coal clause.

Cardiff—At a meeting of the Parlia-
mentary Committee, the Town Clerk re-
ported as to an interview with the Elec-
tricity Commissioners regarding the ob-
taining of powers to acquire the Penarth
electricity undertaking, and the Committee
decided to promote a Bill to enable the
corporation to purchase the undertaking.

Torquay.—Councillor Langdon, at a
meeting of the Electricity Committee,
raised a question as to the inability of con-
sumers to obtain cookers for hire, and
the Electrical Engineer reported that the

Electricity Commissioners made it a condi-
tion that any cookers purchased by the
undertaking must be sold to consumers,
and not hired under present conditions.

Power Station Extensions.—Proposals
are under discussion for extending the
North Tees' power station belonging to
tho North-Eastern Electric Supply Co.,
Ltd., by the installation of two 60 000 kW
turbo-alternators. Two 50 000 kW tirbo-
alternators are to be provided at Dun-
ston power station. These two exten-
sions are expected to meet the electricity
needs of the north-eastern area for
several years.

Sheffield.—At a meeting of the Elec-
tricity Committee' it was reported that a
direction had been received to extend the
Neepsend- generating station under the pro-
gramme of 1949 by the installation of one
50 000 kW turbo-altemator with ancillary
plant, three boiler units, and the necessary
buildings, and one cooling -tower. The cost
will bo borne by the Central Electricity
Board until such time as the load justifies
the extra plant.

Bangor (N. Wales).—Tlie gross profit of
the electricity undertaking for the past
year was £12 765, but after allowing for
loan charges, income tax, etc., there was
a deficit of £535. As tho result of nego-
tiations with the North Wales Power Co.,
regarding the charges for bulk supply, it is
expected to obtain a net refund of approxi-
mately £1 600 in respect of the years 1939-
1944." In the year 1944-45, the Corporation
purchased 2 000 000 unit® less than in the
previous year, but had to pay £1 000 more
for it.

Barrow-in-Furness.—At a meeting of the
Electricity Committee the Town Clerk sub-
mitted correspondence -with the Electricity
Commission with regard to the proposed
introduction of a new tariff for supply to
cinemas, shops and business premises, and
stated that the introduction of an alterna-
tive tariff did not call for any approval,
but that the compulsory application of
such tariff to cinema consumers would re-
quire approval by the Ministry of Fuel
and Power. The Committee decided ac-
cordingly to seek such approval.

Oxford. — The city electrical engineer
and manager, Col. H. G. Fraser, in his
annual report stated that the quantity of
energy sold during the year within the
Corporation’s area of supply amounted to
54 698 069 units, against 51 731 606 last
year. This was a record for the under-
taking, being 192 125 units more than the
previous highest figure, which was
obtained during 1942. That brought the
average number of units sold per annum
during the last five years of war to over
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fifty millions. The accounts for the, year
showed a loss of £8 141, and Aid. F. G.
Blacklcr, the chairman 'of the Electricity
Committee,: has warned .consumers that in
the near future it will be necessary fof the
Committee to revise the charges.

Leeds Inquiry.—The Electricity Com-
missioners recently opened an inquiry at
Leeds to consider an application bv Ilkley
U.D.C., supported by 20 other authorities,
for a determination under Section 12 of
the Electricity Act, 1926, and a direction
under Section 3 (2) of the 1935 Act, as to
the payment which should bo made. The
case for the applicants was that the charges
payablo to the Yorkshire Electric Power
Co. for bulk supplies were too high, and
that, although agreements were subject to
information being supplied that would en-
able the local authorities concerned to
assess the costs, the information had not
been given. The Councils concerned con-
tend that it would be in the general interest
if the electric transmission lines, cables,
voltages, and sub-stations wero pooled for
the purpose of ascertaining charges and
allowances in respect of the transmission
component under the Electricity (Supply)
Act, 1926. Mr. Cope Morgan appeared for
the applicants and Mr. Sydney Turner,
K.C., for the Yorkshire Electric Power
Co. At the end of the hearing the Chair-
man said that, while reserving their de-
cision on disputed points, the Commis-
sioners were satisfied that, it would be in
the general interest to give a direction
subject to any limitations they might find
necessary. There were some complicated
matters to consider, and lie urged all con-
cerned to furnish any further information
available without delay in order that the
inquiry might be expedited.

Farm Electrification Campaigh.—Mr.J.C.
Leslie, agricultural adviser to Edmund-
sons Electricity Corporation, recently at-
tended a meeting of the Wiltshire N.F.U.
Executive at Devizes for the purpose of in-
viting the executive’s co-operation in a
county-wide instructional campaign. He
said Edmundsons, on their side, were pre-
pared to help to the full, and pending the
appointment of public instructors they
would provide qualified technical staff to
assist in any way desired. He emphasised
the necessity of a full understanding of
how electricity could be applied to various
farm practices, with a consequent saving in
cost and labour, together with a working
knowledge of the type and maintenance of
equipment best suited to their purpose.
Confidence must be established between the
industry and farmers, and this would re-
sult if the latter knew something of the
fundamentals of the distribution system,
of the capital costs involved, and' how
annual revenue must be related to capital
and standing charges. The suppliers, on
their side, must see and understand the
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»,fafmers’. problems. A Liaison Committee,
.consisting of. representatives of N.F.U.
Headquarters and the Power Companies’
Association, had been established with the
express object of bringing about mutual
understanding and co-operation. Difficult
cases would ibe referred to this committee.
The association, whose companies dis-
tributed electricity throughout nearly 75
per cent, of England and Wales—mostly
rural territory—was sincerely anxious to
develop farm electrification. The power
companies had promised to extend .dis-
tribution to remote rural areas and isolated
farms as soon as labour and materials were
available; and to minimise, and wherever
possible avoid, capital contributions.

Fuel Exhibition

O emphasise the continued necessity
for the public to save fuel, and the
need for coal to help in the reconstruction
of British industry and trade, an exhibition
under the title of “ Other Peoples’ Jobs,”
is being held by the Ministry of Fuel and
Power at the Army and Navy Stores,
London, S\W. It was opened by Mr. Em-
manuel Shinwell, Minister of Fuel and
Power, on Tuesday, and it will continue
until November 24. Then the exhibition
will visit various centres in Southern Eng-
land and Wales, the South Midlands, and
Eastern area, commencing at Bourne-
mouth. A similar exhibition will be
opened at Glasgow on December 5, and will
go to Edinburgh, the North of England and
the North Midlands.

The exhibition includes a working model
of trucks of coal passing from a mine to a
power station, complete with cooling tower
and switchgear. An electricity display unit
shows domestic, industrial and public
services, increasing by stages the load on
the power station, until a red light on a
dial indicates the danger point and auto-
matically switches off the current.

There is also an electric milker shown in
the dairy of a model farm,, and an elec-
trical-planned kitchen is incorporated in
a housing display.

WILLOW HOLME EXTENSIONS

In the description, in our last issue, of
the Willow Holme power station exten-
sions, it was stated that the work was
designed and supervised by Mr. A. C.
Thirtle, city electrical engineer and mana-
ger. ‘This is, of course, incorrect, for Mr.
C. W. Salt held the post of city electrical
engineer for Carlisle from 1919 to 1944,
and he, not Mr. Thirtle, was responsible
for the whole of the design, work and
supervision until its near completion, in
collaboration, with the consulting engineers,
Messrs. Kennedy and Donkin.
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On-Load Tap-Changers

Some Notes Which If Acted Upon May Save Trouble

OR the purposes of maintenance a tap-
cliange transformer should be treated
as two independent units. Being a static
unit, the transformer proper only requires
the minimum of maintenance to operate
continuously without trouble. In the case

Fig. 1.—Dual-drum on-load tapping switche
equipped with mercury switches

of the tap-changing unit, however, this
is a mechanical device which may, like
all other mechanical devices, give trouble
for the want of a little occasional atten-
tion. It also has to make and break cur-
rent and should therefore be regarded as
an oil switch.

A certain amount of carbon is always
present in the oil under which contacts are
required to deal with current—no matter
how small. Part of the carbon settles on
the mechanism, and insulators—rparticu-
larly the horizontal surfaces—and at the
bottom of the tank, while the remainder
goes into suspension; this suspended carbon
has little influence on the electric strength
—unless a certain amount of moisture is
also present. Carbonisation may not then
be detectable by an electric strength test
of the oil, but the deposited material may
provide a creepage on insulators which may
lead to tracking and, eventually, break-
down. It is therefore essential to open up
the tap-changer occasionally to remove the
deposited carbon; and to treat the oil be-
fore replacement by some purifying
method.

Contacts should foe inspected at least
once a year or every 5000-operations.
Any fingers and/or segments badly

roughened by arcing should be smoothed
off with a file. If badly burnt the finger
tips and/or segments should be renewed.
The essential requirement is that the
original profiles of the finger tips and the
segments should be maintained so as to
ensure correct relative motions and ade-
quate line contacts at suitable pressures.
The gear should be operated by hand step-
by-step and contacts checked in each posi-
tion.

To avoid the frequent maintenance of
contacts and oil, The British Electric
Transformer Co., Ltd., have in' recent
years, re-designed their drum type tap-
changers to incorporate a mercury switch
as tho sparking contact. These switches
have been used for a long time but they
have certain disadvantages when used as
the sole means of carrying the load cur-
rent. This is due to the fact that if the
current exceeds a certain value—as might
occur under short-circuit conditiorls on
particular systems—the mercury is subject
to “ pinch ” effect, the mercury parting
and opening the circuit. Directly the cir-
cuit is broken, the *“ pinch ” effect dis-
appears and the mercury recloses, thus
setting up a make-and-break cycle at
comparatively low frequency, the latter

Fig. 2.—ON transformer, 500 kVA, three-

phase, 50 cycles, 33000/11 000 V, star/star

delta tertiary, fitted with fully automatic on-
load tap-changer, type MOA
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depending mainly on the volume of mer-
cury in the switch. In the company’s
tap-changers the mercury switch s
arranged as a sparking contact only. It
makes the;circuit in advance of the main
contacts and ‘'breaks it after they have
opened. Thus there is no burning of the

Fig. 3—ON transformer, 10000 kVA, three-

phase, 50 cycles, 6 300/30500 V,!delta-star,

fitted with a double type, MOA, hand-
operated on-load tapping unit

contacts or oil, the spark being taken
wholly on the mercury. But at the same
time, the mercury switch is short-circuited
in all operating positions so that in
the event of a heavy through short-circuit
current, this is not carried by the mercury
switch but by ordinary metal to metal
contacts.

Although the mercury carries part of
the load-curent for a fraction of a second
only, there is a remote possibility of a
system short-circuit occurring at the
moment when the mercury switch is not
short-Circuited by the copper contacts. In
such a case, any opening of the circuit
due to the “ pinch ” effect is only antici-
pating the normal operation of the switch,
and since one end of the auto-transformer
is connected to the winding through cop-
per contacts, there is little possibility of
interrupting the whole of the circuit. A
typical- tap-changer of this make is shown
in. Fig, 1. The upper drum is the tap
selector unit and is driven from an
operating shaft by reduction gear. The
lower drum transfers the load from one
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tapping to the other and is fitted with the
mercury switches. The mercury switches
have been selected and rated for the duty
which they have to perform, and the re-
placements that- have been necessary dur-
ing several years of operation have been
quite negligible. It should be noted that
in the event of a breakage, the tap-
cliunger becomes in effect the earlier type
where the sparking takes place in the oil
and at the metal contacts. Thus no in-
terruption to operation of the gear results.
Mercury switches have been broken ex-
perimentally in a fully excited tap-changer
to demonstrate that the mercury falls
quickly to the bottom of the casing with-
out causing any flashovcr or other failure.

Experience with these two equipments
is put forward by the company as con-
firming a claim that" deterioration of the
oil and the necessity for periodic main-
tenance has 'been practically eliminated.
Many tap-changers examined after tens of
thousands of operations have, we are in-
formed, proved to be in excellent condi-
tion.

The mechanism is mounted on the
transformer as shown in Fig. 2. In the
front cover three portholes are provided
to give a view through a toughened glass
window, of the mercury switches of each
phase. Inspection of the mercury switches
can therefore be made during a tap-
change, and their correct functioning con-
finned.

With thé British Electric Transformer
tap-changers employing mercury spark-
ing contacts, if the first examination after
15 000 operations, or one year, shows wear
to have occurred, and that the mercury
switches are in good order—effectively pre-
venting sparking at the metal, to metal
contacts—thé interval before the next in-
spection may be increased considerably.

Clearly, maintenance will be minimised
by avoiding unnecessary operations. For
this reason attention should be given to
time-delay setting of voltage relays asso-
ciated with automatically-controlled tap-
changers. These may operate more fre-
quently than is really necessary to main-
tain satisfactory- voltage regulation, due to
a response to voltage variations which per-
sist for only a few seconds longer than
the existing time delay. The time delay
required should be determined in relation
to the particular conditions.

Army Engineering Course.—A course for
members of the Dominions and Allied
Forces arranged by the British Council at
Shrewsbury-, from November 26 to De-
cember 1, includes visits to the Technical
College, the Shelton Waterworks, the West
Midland Joint Electricity Authority’s
establishments, and the works of the Sen-
tinel Co. and the Chatwood Safe Co.
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Industrial

Anglepoise Lamps.—As from November 5
last, it was no longer necessary for intend-
ing purchasers to obtain the approval of
the Board of Trade before placing order's
for Anglepoise lamps manufactured by
Herbert Terry and Sons, Ltd., Kedditch.

Change of Address— The Electric Con-
struction Co., Ltd., have had to vacate
their premises at 416/9, Cecil Chambers,
London, W.C.2, and the London and
district sales office address is now 61,
Catherine Place, Westminster, S.W.I.

A Brighton Sub-Branch— The London
Electric Wire Co. and Smiths, Ltd., an-
nounce that they arc opening a sub-branch
office and stores at 16, Market Street,
Brighton (Telephone: Brighton 4850), in
the near future, the provisional date being
November 19.

Production and Engineering.—In this
month’s bulletin issued by the Ministry
of Labour and National Service are given
further glimpses of life at the Ministry’s
rehabilitation centre at Egham. Other
articles deal with safety floors for factories,
overhead conveyors for internal works
transport, safeguarding drop hammers,
and developments in “ lofting.”

Clydeside Development Scheme The
Clyde Navigation Trust has announced a
big scheme involving the development of
the south side of the river from King
George V Dock to Renfrew, in which area
sites have been allocated for new indus-
tries. Among some 29 concerns to whom
sites have been allotted are Scottish Cables,
Ltd., and the Central Electricity Board.

Factory  Allocations.—Sixteen  more
Government factories have been allocated
by the Board of Trade for civilian produc-
tion. They include one at St. Albans allo-
cated to Marconi Instruments, Ltd., for the
production of measuring and testing appa-
ratus, and medical supplies; two at Oldham
to the General Electric Co., Ltd., for the
manufacture of fluorescent tubes; one at
Castlereagh to the British Vacuum Cleaner
Engineering Co., Ltd., for the production of
vacuum cleaners; and one at Castlereagh to
P. R. Mallory and Co., Ltd., for the/pro-
duction of Drycel batteries.

Grouped Motor Control
paragraph on page 452,
October 26, referring to a now publica-
tion issued by the British Thomson-
Houston Co., Ltd., describing .their grouped
motor control equipment, the displacement
of the word “ not ” altered' the sense of the
second sentence. This should have read :
“ With the cubicle form' of construction it
sis not always necessary to separate one
control equipment- from another; but it is
often desirable to be able to attend, with

Gear.—In a
in our issue of

THE ELECTRICIAN

549

Information

safety, to any individual sub-unit without
having to shut down the complete installa-
tion.”

Pooling of Technical Resources.—To
enable them to compete more keenly in the
world’s markets for Diesel-electric rail
traction, a number of British firms have
agreed to pool their research and technical
resources. The companies' are : Associated

Locomotive Equipment; Petters Ltd.;
Mirrlees, Bickerton and Day, Ltd,; J.
and H. McLaren, Ltd.; Oil Engines

(Coventry) ; Brush Electrical Engineering
Co., Ltd., and other members of the Asso-
ciated British Engineering group of com-
panies. Among important orders already
received by this group, of companies is one
for over £250 000. It includes a high-
speed train capable of 100 m.p.h. and in-
corporating the latest safety and com-
fort devices.

Forging Aluminium Alloys.—A booklet
dealing with the manufacture and produc-
tion of aluminium-alloy forgings and
stampings, prepared by the Technical
mCommittee of the Wrought Light Alloy
Association has been published by the
Aluminium Development Association. To
those approaching the problems of forging
aluminium alloys for the first time it
will prove invaluable, since it presents
concisely and in detail all the facts rele-
vant to the manufacture of good quality
light alloy forgings. It will also be use-
ful to those who have had experience of
the working of the metal. The brochure is
lavishly illustrated with photographs, line
drawings and graphs, and much informa-
tion is presented in tabular form.

Goods Imported From Italy.—In relation
to goods imported from Italy, post-libera-
tion sterling accounts have been opened by
the Banca d’ltalia with the Westminster,
National Provincial, Lloyds, Barclays and
Midland banks and mwith the Bank of
England; the Banca d’ltalia are under-
stood to be applying a rate of 400 Italian
lire to the £. Payment by the United
Kingdom importer in accordance with the
contract terms can be made to these ac-
counts through normal banking channels.
Importers are reminded of the necessity
of complying with the United Kingdom
exchange control requirements, full details
of which can be obtained from any bank.
Import licences will not, in general,- be
granted for goods not, for the time being,
licensed from other countries.

Plant and Equipment for India.—The
Government of India have established in
the United Kingdom, under the.High Com-,
inissioner for India, a new organisation to
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assist, in the sponsoring and supply to India
of plant, machinery, equipment' and other
goods. Mr. P. C. Cliaudhuri has been ap-
pointed in charge of the organisation, and
offices have been opened at 45-17, Mount
Street, London, W.1. The work of the new
organisation -will cover the registration, co-
ordination and processing of all import
licences; sponsorship.under consumer goods
scheme, or under sponsorship arrangement;
programming and progressing of require-
ments of machinery, plunt, equipment and
other goods as, for instance, heavy electrical
plant scheduled through the Central Tech-
nical Power Board; all other power plant,
including boilers, etc.; refrigeration
machinery; wireless and tele-communica-
tions equipment.

Aluminium Domestic Equipment.—The
Rolls-Royce .aluminium foundries at Hill-
ingdon, Glasgow, are to produce domestic,
equipment of every type.

Fuel Efficiency News,—In this month’s
issue of the Ministry of Fuel and Power’s
leaflet opportunities afforded by recon-
struction, expansion or modernisation plan-
ning for ensuring that fuel and power are
used to the best advantage, in works and
factories are stressed. It is pointed out
that factory insulation not only saves fuel,
but permits bettor standards of heating,
and keeps the building cooler in summer.

E.T.U. Problems.—Two world wars had
called for modification in the structure of
the Electrical Trades Union, declared Mr.
T. L. Haxell, presiding at a specially con-
vened rules revision conference of the union
in Cardiff on Monday and Tuesday, Mr.
E. W. Bussey, general secretary, In intro-
ducing- the proposals of the Executive
Council, said he. felt they would enable the
union to deal with the problems of en-
suring that 25 000 members who were in
the Forces got back their pre-war jobs;
secondly, while protecting the interests of
the members, to be fair to those who had
rendered service within the industry during
the war, and endeavour to fit them in if
they- desired to stay in the industry’;
thirdly, to give an opportunity' to people
in the Forces who had a high degree of
electrical training for exercising their skill
in industry, and also to include those who
were being trained under the Government’s
rehabilitation schemes. Over ninety dele-
gates and officials attending the conference
were given a civic welcome by' the Lord
Mayor (Aid. Walter R. Wills) and enter-
tained to tea after the Monday’s session.

Control of House Fittings.—Under the

nvers vested in the new Department of
gousing Supplies of the Ministry of Supply,
and the Ministry of Labour, all engineering
components for houses, as distinct from
bricks, cement, lime, timber and tiles, are
to be ordered in bulk, distributed and
standardised and have their quality and
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prices ‘controlled by the Government during
a period of emex-genoy which may last five
years. They will be supplied to temporary'
Government housing.schemes-and perma-
nent prefabricated, houses and to local
authorities for housing schemes. Among
the materials and components that come
under the scheme are: Electric ceiling
blocks, ceiling roses, cookers, fires, immer-
sion heaters, lamp-holders, motors, plugs,

sockets, socket boxes, switches, switch
boxes and fuses, thermostats, wash-boilers
and  water heaters, auxiliary, and

refrigerators.

Prototype Appliances

HE prototype electric cooker and

washing machine on show at the
English Electric Co.’s War Activities
Exhibition, at Queen’s House, lvingsway,
London, which is to be opened to the
public on November 19, and was briefly’
described in our last issue, are of the
universal 36 in. height and are designed
to fit into a planned kitchen. The aim of
the company in its production of kitchen
equipment is to enable the many con-
sumers whose means do not permit of their
acquiring a complete planned kitchen set
in the first instance to buy individual ap-
pliances to fit into such an arrangement as
they’ can afford them. The upright cooker
is of the family size with two boiling plates
and a griller, and reasonable oven capa-
city. Tho loading of the boiling plates
with which the new cookers will be fitted
will be such, it is claimed, that they will
equal in speed anything that tho gas in-
dustry can produce and the heat will be
variable from high to simmering.

In the new model washing machine par-
ticular attention has been paid to the motor
gearing for the wi-inger and agitator. It
Is in a compact form and easy to service.

Electric fires of novel design are also
displayed. A two-bar transportable model
is so designed that the heat is radiated
at the sides as well as in front. Another
has the appearance of an ornamental glass
fire screen. It can be placed anywhere in
a room. The electrically' heated panel con-
sists of two sheets of Armourplate glass.
On one side of each is sprayed a metallic
ribbon having a definite known resistance.
The glasses are then placed back to back
with a small air space in between them
to form a complete heating unit having a
total surface area of about 5.8 sq. ft. The
loading of these panels, connected in series,
is 1000 W.

In addition, the company’s range of
manufactures will include electric storage
heaters, circulators, ordinary fires, plate
warmers, irons and so on. They are also
doing a big business in heavy duty' hotel
cooking equipment.
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Contracts Open

E' give below the latest information
regarding contracts for which tenders
are invited.
tracts, particulars are to be had from the
Department of Overseas Trade, Millbank,

London, S.W.l (corner Horseferry Road),
unless otherwise stated.
Bury T.C., November 19.—Supply and

delivery of two 750 kVA, 6 500/400/23 V,
3-phase transformers. Specification from
Mr. J. G. Potts, Electricity Department,
Market Street, Bury.

Bradford City Council, November 23.—
Supply, delivery and erection of one 30-ton
electrically-operated overhead travelling
crane. (Contract “ C.37.”) Specification
from Mr. T. H. Carr, Eloctricity Depart-
ment, 27, Bolton Road, Bradford.

North-West Midlands J.E.A., Novem-
ber 26.—Supply of outdoor type static
transformers  (No.  A.278), electricity
supply meters (No. A.279), spraying of
cooling towers (No. A.281). Specifications
from Mr. F. Favell, York Chambers, Kings-
way, Stoke-on-Trent; deposit, £2:

Manchester City Council, November 26.
—Supply, delivery and erection at Stuart
Street generating station of six capstans
and bollards (Spec. No. 840), and surge
and make-up water cast-iron tanks, etc.
(Spec. No. 841). Specifications from Mr.
R. A. S. Thwaites, Electricity Department,
Town Hall, Manchester; deposit, £1 Is.

Kettering Electricity Department,
November 28.—Supply of e.h.t. and I.t.,
p.i: lead-covered armoured cables for the
period of 15 months ending March 31,

1947.  Specification from Mr. C. Burns,
Rockingham Road, Kettering; deposit,
£1 Is.

Bedwelity U.D.C., December 1.—(1)

Supplying and laying approximately 1 000
yards of 3 in. cast-iron main; (2) supply-
ing and erecting 11000 V switchgear,
underground cables, and overhead lines.
Particulars from the Electrical Engineer,
Electricity Showrooms, High Street, Black-
wood.

Southend D.C., December 3.—Supply
and delivery of I.t. cable for 12 months
commencing January 1, 1946. Specifica-
tions from Mr. A. C. Johnson, Electricity
Works, London Road, Southend-on-Sea.

North of Scotland Hydro-Electric Board
(Distribution Scheme No. 1), December 10.
—Supply, delivery and erection of h.t. and
I.t. distribution lines. Specification from
Mr. T. Lawrie, 16, Rothesay Terrace, Edin-
bur%h. 3; deposit, £2 2s.

Sheffield Electricity Department, Decem-
ber 31.—Supply and delivery' of two 600
kVA, 11/440 kV, 3-phase double wound
self-cooled  transformers. Specification

In the case of overseas con-

from Mr. John R. Strut-hcrs, Commercial
Street, Sheffield) 1; deposit, £2 2s.

Overseas

State Electricity Commission of Queens-
land, December 10.—Supply, delivery,
erection, and setting to work of 7 500 kW
and 750 kW steam turbo-alternators,
accessories, and evaporating plant at Wide
Bay Regional Electricity Board, Mary-
borough; Capricornia Regional Electricity
Board, Rockhampton; and Townsville
Regional Electricity = Board. Tender
forms from the  Agent-General for
Queensland, Queensland Government
Offices, 409-410, Strand, London, W.C.2.

Eire Electricity Supply Board, January
28.—Supply, delivery and erection of the
hydro-electric generating plant at Catha-
leen’s Fall and CIiff stations on the River
Erne. Particulars from the Chief Design
Engineer, Electricity Supply Board, 26,
Lower Fitzwilliam Street, Dublin, C.18,
deposit, £5 5s.

In Parliament

The following are replies to recent ques-
tions in the House of Commons :—

Wireless Sets (Adaptor Units).—Sir S.
Cripps informed Colonel Erroll that arrange-
ments have been made with the manufac-
turers under which the war-time civilian re-
ceivers can be modified to receive the long
wave programme. Those who wish to have
their sets adapted should get in touch with
their retail suppliers. A separate adaptor
unit for the sets is also on the market at a
price of 43s. including Purchase Tax..

Future of Television.—In a written reply
to Mr. Freeman, Mr. E. J. Williams said
he was now taking steps to set up an Advi-
sory Committee on Television on the lines
recommended in the Hankey Report. Until
this Committee was constituted and had
taken stock of the position, it would be pre-
mature for him to make any statement on
future television arrangements. Meantime,
the B.B.C. was getting together the neces-
sary staff for the service.

Gas and Electric Cookers—Replying to
Major Lloyd, who asked what was the pre-
sent annual output capacity in gas and elec-
tric cookers in this country, Mr. Wilmot
stated that the approximate present annua!
rate of output of gas and electric cookers
is respectively 100 000 and 60 000. Poten-
tial capacity is considerably higher, but
production is at present restricted by the
shortage of labour, particularly in the iron
foundries.  All possible steps are being
taken to improve the position.
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Company News

G lenfield and Kennedy,
mi% 5% (same).
Revo E lectric
5% (same),
W ard
ord. 15%

Ltd.— Intm.

Co., Ltd.—Intm. div.

payable, less tax, Jan. 1.

and Goldstone Ltd.—Intm. on
(10%) for yr. ended Mwar. 31

Anglo - Portuguese Telephone Co.
Ltd.—Intm. on ord. 3%, less tax (same).

R. and J. Dick, Ltd.—Ord. div. 15%
less tax (10%). Net pit. £1S 125
(£14 702).

Burco Ltd.—Fst. and fin. 20%, less
tax (15%). Net pit. to Sept. 30, £21 968
(£16 477).

Guest Keen and Nettlefolds Ltd.—
Intm. div. 4%, less tax (same), for yr.
ending Mar. 31.

Ferranti Ltd.—Fst. and fin. div. on
ord. 6% tax free (same) for yr. ended
June 30. Net pft. £95 678 (£96 237).

Drake and Goriiam Ltd.—Fst.
div. on ord. 5% (same),
pft. for yr. ended June
(£10 173).

T. W. ward, Ltd.—Fin. div. on ord.
6J% (same), mkg. 10%, less tax (same) for
yr. ended June. Net pft. £134 696
(£120 447.)

Great Northern Telegraph Holdings.
—For yr. ended June 30, dirs. anticipate
being able to pay a div. of 17% or Kr.9.18
per sh. of Kr.54 (£3). Paymt. is subject
to receipt of a div. of 20% for 1944 from
the operatg. co.

and fin.
less tax. Net
30 £12 104

Sydney S. Bird and Sons, Ltd.— Intm.
20%, less tax, for 15 mos. to Dec. 31,
next (fst. and fin. 30% to Sept., 1944),

payable Nov. 28.

Ever Ready Co. (Gt. Britain), Ltd.—
Intm. on ord. 15% (same), and on 7% cum.
partg. pref. 5% (same), both payable Deo.
1 to holders reg. Nov. 3.

Crabtree Electrical Industries.—Fin.
div. 5% (same), and bonus 1\% (same),
makg. 171% (same) for yr. to Oct. 31,
1945, Pft. £77 9S2 (£72 439).

O liver Pell Control, Ltd.—After inc.-
tax and E.P.T. £33 500 (£33 000), deprcn.
£4 652 (£5 006), etc., net pft. to Mar. 31.
£5 801 (£4 750), plus £3 016 (£516) brot.
in.

Atlas Steel Foundry and Engineering
Co., Ltd.—Fin. div. 171%, end bonus
10%, makg. 424% (same). Pft. to Sept.
30 £24 918, after credtg. E.P.T. refund
£15 000.

W hessoe Foundry Co. Ltd.—Co. pro-
poses to increase its cap. to £450 000 by
cresitn. of 250 000 £1 4% redeem, cum.
pref. of which 150 000 are to be issued im-
mediately.

John Rigby and Sons Ltd.—Trdg. pft.
to Aug. 31, £1 S78 (£19 541), invstmnt.
inc., £1 278 (£3 8S6). To deprecn. £10 313

(£9 419), tax £11 419 (£25 800), leavg.loss
£19 124 (pft. £16 494), incldg. E.P.T. re-
fund £27 726. Div. nil (10%).

Britannia Electric Lamp W orks, Ltd.
—Net pft. for 11 mos. after deprcn. and
taxn. £8 101 (£8 433 12 mos.). Brot. in
£13 214 (£13 405). Less writtn. oil good-
will and (trade marks £2 500 (same), div.
7% (same), fwd. £12 690.

Peto Scott Electrical Instruments.—
Tradg. pft. to Mar. 31, £62 400 (£59 608).
To tax £52 500 (£53 249), defd. repairs
£4 735 (nil), lvg. net pft. £5 505 (£6 359),
incldg. £340 (nil) excess deb. int. res. Fst.
and fin. 25% £3 720 (same), fwd £9 084
(£7 299).

Henry Berry and Co.—Trdg. pft. to
Aug. 31, £16 051 (£17 548). Deduct,
depreen. £4 025 (£4 115), dirs.” fees £633
(£450), inc. tax, £5 510 (£5 116), war
chnge. £11 (£436), employees’ gratuities
£320 (£256). Div. 12*% (same), fwd.
£11 120 (£10 106).

Associated Insulation Products Ltd.
—Rev. for 1944 £49 426 (£49 196). Taxn.
£18 295 (£18 293), exes. £12 195 (£11549),
dirs.” fees £1 960 (£2 000), net pft.
£16 976 (£17 354). Divs.: pref. £9 258
(£11 650), ord. 5% (same), less tax,
£7 010 (£6 947), fwd. £20 257 (£19 549).

A.and J. Main Co. L td.—After Imperial
taxn. tradg. pft. 1944 £51 470 (£50 603),
plus transf. fees £3 (£2). Deduct deprecn.
£9 500 (£8 000), int. £5 320 (£4 651),
otc., not pft. £33 117 (£31 277), plus £9 066
(E8 735) brot. in. To pref. div. £4 463
(same), ord. div. 10% £6 842 (same),.gen.
res. £20 030 (samo), fwd. £11 238.

Electric Furnace Co. Ltd.—Loss for
yr. to Mar. 31, 1945, £1 771 (pft. £79 262),
div. from subsid. £4 000 (same). E.P.T.
credit (less inc.-tax 1945-46) £25 000 (to
tax provn. £59 000), to prefd. div. 8%
£6 840 (same), sec. intm. (made fin.) on
ord. 41% mkg. 8, £6 260 (same), gen. res.

£10 000 (same), fwd. £10 312 (£9 733
gross, £6 183 net).
Thompson Brothers (Bilston), Ltd.

—Pft. for yr. to July 31, £57 095 (£56 258).
Add interest £1 467 (£1 634), mkg. £58 562
(£57 892). Deduct dirs.” fees £183 (£200),
deprecn. £7 750 (£7 325), A.R.P. £6 46S
(E5 462) war risks, etc., insurance £567
(£1 463), contings. res. nil (E2 000),inc.-tax
£21 607 (£20 186), leavg. £21 979
(£21 132). To gen. res. £10 000 (same).
Pref. div. £624 (same), fin. ord. div. £10 080

(same), div. 74% and bonus 7)% on
£29 S6S ord., £2 240 (nil), fwd. £16 357
(£15 110).

Parsons M arine Steam Turbine.—Pits,
on mfg. and royalties acct. to June 30,
after deprecn. £44 629 (£84 931), plus int.
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and divs. £22 220 (£22 728) and. transf.
fees £9 (£7), mkg. £66 857 (£107 666).
To taxn. £11 X)00 (£52 250), experimental
pioneer and devpt. work £3 013 (£2 493),
dirs.” fees £1 400 (same), leavg. net pft.
£51 445 (£51 523). Transf. to plant re-
placement res. £25 000 (samo), fin. div.
11% g8%) mkg- 15% (12%), fwd. £24 522
(£21 847)

Erinoid Co., Ltd.—Trdg. pft. to July
31 £59 755 (£87 640), int. etc., £1660
(£2 865), tax res. not required £15 000 (nil),
mkg. £76 415 (£90 505). To dirs.” fees
£3 421 (£1 897), deprecn. £10 531 (£10 260),
tax res. £30 277 (£61 546), defd. repairs
£14 575 (nil), Ivg. £17 611 (£16 802). To
cap. increase exes. £2 142 (nil), pref. div.
£1 650 (same), ord. div. 10% £13 750
(same), fwd. £10 419 (£10 350).

Neepsend Steel and Tool Corpn.
Ltd.—Net interest, divs., etc., to Mar. 31,
£110 500 (£109 952). To tax on bank int.
£89 (nil), int. on welfaro fund £300 (£250),
Ivg. net rev. £110 111 (£109 702). To
genl. res. £20 000 (same), conting. res.
£5 000 (same), welfare fund £3 000
(E2 000), 6% pref. div. £934, 4% partg.
pref. div. £623, ord. div. and bonus 50%
£76 452 (all samo), fwd. £22 517 (£18 425).

Smith’s Stamping W orks (Coventry)
Ltd.—Pft. on tradg. to Aug. 4 £18 171
(£23 538), E.P.T. credit £3 400 (nil), trs.
fees £35 (£17), div. from subsid. £7 500
(same), and int. on tax certs. £625
(£1 050), mkg. £29 731 (£32 105). To
dirs.” fees £400 (£450), Ivg. £29 331
(£31 655). T-o div. 10% £12 500 (same),
to bonus of 5% £6 250 (same), again mkg.
15%, less tax, to res. nil (£50 000), fwd.
£53 870 (£43 289).

Hughes - Johnson Stampings Ltd. —
Tradg. pft.,, incl. E.P.T. recoverable, to
Aug. 3, £51 035 (£51 684), plus divs. and
int. £4 474 (£6 155). To depreen. £12 288
(£16 993), dirs.” fees £1 500 (same) and tax
thereon £1 500 (nil), subject to approval
at gen. mtg., W.D.C. £125 (£750), leavg.
pft.. £40 096 (£37 096). Brot. in £68 198,
mkg. avail, bice. £108 295. To pension
res. £2 000 (same), defd. repairs £5 000
(same), div. equalisatn. res. £50 000 (nil),
intm. diV. 10% £6 500, fin. 5% £3 250,
plus bonus 10%, mkg. 25% (all same), fwd.
£35 045 (£69 698).

Philco Radio and Television Corpn.
of Great Britain.—Net tradg. pft. for yr.
to Mar. 31, 1945, £115 701 (£108 862).
Deduct bank interest £25 626 (£12 612),
note interest £2 580 (£2 560), deprecn.
£9 309 (£13 346), defd. repairs £4 957
(same), dirs.” fees £3 200 (£1 802), leavg.
£70 029 (£73 585). To taxatn., after de-
ductg. £15 000 res. made for future tax

£31 741 (£2 074), future tax nil (£15 000),
premium on notes £516 (same), cert, int.
£1 736 (£1 749), skg. fund for cert, re-
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domptn. £3 180 (£3 023), pref. cap. re-
demptn. fund £4 710 (£3 732), addtnl. de-
precn. nil (£5 577). Pref. div. £12 337
(£10 500), ord. div. 10% (25%), fwd.
£12 930 (£3 371).
Company Meeting

Erinoid Ltd.—The annual meeting was
held in London on November 1, Mr. W. G.
Waldron, the chairman, presiding. In the
statement circulated with the report and
accounts, the chairman said the trading
profit for the year was £59 755, £27 900
less than in the previous year; the com-
pany’s activities, however, were by no
means diminished, sales actually being in
excess of those for 1944. It was anticipated
that the company would only suffer the
minimum reverse in the transitional period
from war to peace production. The raw
materia! position was unfortunately not
assured. However, the major depart-
ments should have supplies of raw material
to carry them over for some months, when
it was hoped the position would be less
temperamental. The demand had been
mintensified for the company’s products, and
this demand had been considerably greater
than the available supply. The research
and development programme had been in-
tensified and the quality of the company’s
products had been maintained with every
prospect of research enhancing them even
further.

Metal Prices

Monday, Nov. 12.
Copper— Price. Inc. Dec.
Best Selected (nom.) perton £60 10 0 — —
Electro Wilrebars ... ” £62 0 0 — —
H.C. Wires, basis ... per Ib. 9ftd. — —
Sheet .. > & d, — —
Phosphor Drome—
Wire(Telephone)basls Is. Oftd.
Brass (60/40)—

Rod, basis. . » — — —
Sheet ,, . it — — —
Wire . . lid. — —

Iron and Steel— .-
Pig Iron (E. Coast

Hematite No. 1)... perton £7 13 6 I
GalvanisedSteeTWlre

(Cable Armouring)

basis 0.104 in. ... £28 5 0 — —
Mild Steel Tape

(Cable Armouring)

basis 0.04 in. £20 0 O — —
Galvanised SteelWire

No. 8 SW.G. £26 0 0

Lead Pig—
English .o £31 10 0 — —
Foreign or Colonlal £30 0 O — —
Tin—
Ingot (minimum of

99.9% purity) ... " £303 10 0 — —

Wire, basis... .. per lb. 3s. 10d. — —a
Aluminium Ingots ... perton £85 0 0 — —
Spelter.....coeenene . » £31 5 0 — —

Mercury (spot) -

house . ....parbott. £31 5 0 -
Prices of galvanl d steel wire and steel tape supplied by the
C.M.A. Other metal prices by B.L Callender’s Cables Ltd
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Commercial

Mortgages and Charges

Nora.— The Companies Act of 1908 provide! that
every Mortgage_or Charge shall be registered within
21 days after its creation, and thai ever¥ company
shall, in its annual summary, specify the total amount
of debt due from it in respect of mortgages or charges.
The following mortgages and charges have been
registered. ~ The total débt prior to the present creation
es shown in the annual summary, is given—marke
with an *—followed by the date of the summary, but
such total may have been reduced.

Cooper-Stewart Engineering Co.,
Ltd., London, W.—Oct. 6, undertaking
securing to Carlton Security Co., Ltd.,
£30 000 and further advances not ex. there-
with £50 000; charged on factory and land
agreed to be purchased by the co. in Works
Rd., Letchworth, also general charge. * Nil.
Dec. 27, 1944.

Westool, Ltd. London, S.W., tool
infrs,—Oct. 11, £5650 mort. to Bishop Auck-
land Rock Bldg. Soc.; charged on 77, High
Seymour St., Bishop Auckland. *£6 000.
Jan. 2, 1945.

William Heap and Co0. Ltd. Man-
chester, tool makers.—Oct. 22, £750 sub-
mort., to Lloyds Bank Ltd.; charged on
land at Delph, Saddleworth. *£7 400.
Jan. 6, 1942.

Coming

Friday, November 16 (To-day).

INCORPORATED RADIO SOCIETY
BRITAIN.E.E., London, W.C.2. “ Aerial
Systems for the Radio Amateur.” F. Char-
man. 630 p.m.

BRITISH INSTITUTION OF RADIO ENGINEERS.
—University College, Southampton. "Engi-
neering Methods in the Design of the Cathode
Ray Tube,” Dr. H. Moss. 615 p.m.

Saturday, November 17.

I.LE.E.,, N. Mm. Students’ section.—leeds.
" Electrical Machinery for Ship Propulsion,”
W. J. Belsey. T.S0 p.m.

Monday, November 19.
I.LE.E., MERSEY AND N. WALES CENTRE—

Annual dinner.

BRITISH INSTITUTION OF RADIO ENGINEERS.—
Birmingham Chamber of Commerce, New
Street. Discussion. " Post-war  European
Broadcasting.” A. H. Cooper. 6.15 p.m.

BIRMINGHAM ELECTRIC CLUB.—Grand Hotel.
“ Latest Face Practice in Coal Mining,” T. C.
Paul. 6 p.m.

Tuesday, November 20.

OF GREAT

ROYAL INSTITUTION OF GREAT BRITAIN.—
London, W.I. Lecture | (Course of two
lectures on “ Recent Research Work in the
Davy Faraday LaboratorK/’l”); I, “Atomic
Movements in~ Crystals.” rs. K. Lonsdale,
F.R.S. 515 p.m.

Wednesday, November 21.

I.EEE.. RADIO SECTION—London. W.C.2.
“A Method of Increasing the Ran%\ﬁ of
Y.H.F. Communication Systems by ulti-
Carrier Amplitude Modulation,” J. R.
Brinkley. 530 p.m.
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County Court Judgment*

N ot».— The publication of extracts from the
" Registry of County Court Judgments” does not
imply inability to pay on the part of the pertont named.
Many of the judgmeénti may have been settled between
the parties or paid. _Registered judgmentt are not
necessarily for debts. They may be actions. But the
Registry ‘'makes no_ distinction.” Judgments are net
returned to the Registry if satisfied in the Court books
within 21 days.

Jacob, Hans F., 113, Manor Rd., Stech-

ford, electrical salesman. £65 15s. 3d.
Sept. 4.

Marrow, R. J. (male), Radio Service,
Hartford Park, Northwich, radio dealer,
£13 13s. 8d. Sept. 13.

Hirrter, Maurice, 486, Kingsland Road,
London, E.8 (Trading as Moreburn’s
Radio), wireless dealor- £16 7s. 4d. Sept.

Notice to Creditors

Leominster E lectric Supply Co. Ltd.
(Voluntary Winding-up).—Creditors of the
above company are required on or before
November 20, 1945, to send in their names
and addresses with particulars of their
debts or claims to Mr. Arthur M. Scott,
of 24-30, Gillingham Street, London,
S.Wil, liquidator.

Events

INSTITUTE OF Fuel —Institution of Mechani-
cal Engineers, London, SW.l. “Heat Trans-
mission,” Drs. M. Fishenden and C. Saunders.

6 p.m.
INSTITUTE OF WELDING (WOLVERHAMPTON
BRANCH).—Victoria Hotel. * Electrical Tech-

nique in Resistance Welding,” T. E. Calverley.
p.m.

Thursday, November 22.

INSTITUTE_OP WELDING, S. WALES BRANCH.
—Neath. " The Welding of Aluminium,” Dr.
E. G. West.

Thursday, November 22-23.

INSTITUTE OF METALS—12, Great
Street, London, S.W.l. Autumn g
meeting. 1030 a.m. and 330 p.m. “Dolomite
Linings for Basic Electric Arc Furnaces.”
R. C. Brampton. H. Parnham and J. White
(Nov. 22, 330 p.m.).

Friday, November 23.

I.LE.E., MEASUREMENTS SECTION—London,
W.GA. “The Influence of Irradiation on the
Measurement of Impulse Voltages with
Sphere-Gaps,” J. M. Meek. 530 p.m.

ASSOCIATION OF SCIENTIFIC =~ WORKERS —
Onward Hall. 207, Deansgate, Manchester,
lecture, *“ Science To-day in the U.S.S.R."
Dr. W. A. Wooster. 7 p.m.

JUNIOR INSTITUTION OF ENGINEERS.—39. Vic-
toria Street, SW.l. Annual general meeting.
6.30 p.m.

Saturday, November 24.

I.E.E.. N.W. STUDENTS’ SECTION.—College of
Technology, Sackville Street, Manchester.
Dance. 645 to 1030 p.m.

George
general
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The " BRITMAC ” Range of Single Cord Ceiling Switches and
Switchplugs is well known. The demand for these Accessories
has been very heavy during the War, their use shows acon-
siderable saving In installation costs, due to the elimination of
the drop-down of conduit and cable. Ceiling Switches and
Switchplugs are also the safest form of control, as they are
operated by a shockproof cord. The type illustrated. List
No. P.2736, is the Surface type, "Universal” pattern with
2" fixing centres, for mounting direct to B.S. Conduit Boxes

The “BRITMAC” Range includes the following:-—

" Standard,” pattern 5-amp. Single Pole one and two-way, also
Double Pole, Surface and Semi-Recessed.

** Universal ” pattern 5-amp. Single Pole only, one and two-way
Surface and Semi-Recessed.

" Standard ” pattern 15-amp. Single Pole, one-way, 10-amp. two-
way, also 15amp. Double Pole, Surface and Semi-Recessed.

Ceiling Switchplugs available in 5 and 15 amp. Single and
Double Pole types, two and three-pin End Entry patterns

May we send you full details of this Range of "BRITMAC ”
Electrical Accessories ?

ELECTRICAL
ACCESSORIES
FOR ALL FIRST-CLASS
[ INSTALLATIONS

POINTS 0F PERTFETCTION

Telephone: Br Works Telegrams-.
«COS GEN W h
B I

yseley HECTOMAR"

e T
NGHAM || B

1642 5 LINES
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SEEING

Makers of Portables, Spray Guns, Booths,
.Ducting Compressors, Automatics.

Air Rectifiers, etc.

Fans, Hose,

LIFE
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AGAIN IN IT'S TR

Comorro»i cddealcd bme

Millions are eagerly awaiting the day when British
industry can once again lift the drab monotones of
war from their homes. After five years of restricted
domestic output, the call will be for gay, (dean,
refreshing kCOLOUR.

To those planning to present their products to"a
waiting world (and who isn’t !) Aeraspray offer
their system of Industrial Spraying with all equip-
ment and full co-operation. Aeraspray advising
technicians are at your service at all times. Contact
us to-day.

AERASPRAY

SAN@S P ** ",  AWMG
USTHial si# y

AERASPRAY MANUFACTURING CO. LTD., I VICTORIA ST., LONDON, 5.W.|

179.213 THIMBLE MILL LANE

MARCONI*S WIRELESS

COMMUNICATION

COMPANY

TELEGRAPH

LTD.,

BIRMINGHAM 7 Alto it M

The service that
ever sleeps . ..

All over the world and all round
the clock, Marconi apparatus
guides ships at sea and planes in
transit. It’s always on duty.
First in the field for nearly
50 years — with the best team
available for every new problem
of wireless communications—
Marconi’s are looking ahead to
still greater developments in post-
war practice.

MARCONI

COMPANY LTD THE MARCONI INTERNATIONAL MARINE
ELECTRA HOUSE, VICTORIA EMBANKMENT. LONDON. W.C.2
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1500 2000
We shall be happy to discuss the
future requirements of manufacturers
tcho will be buying Lightweight
Aircooled Engines.

THE NORMAN ENGINEERING
CO. LTD., WARWICK, ENGLAND.

Model T.300 and its
graph.

Aircooled - Compact - Silent - Smooth - Reliable

The design of Norman Aircooled Engines has been perfected during 25
years of manufacturing for a wide range of applications, and world-wide
operating experience.  Lightest engine in its own class, it is also one
of the best engineered of any class.  Many thousands are on war
service and their extreme mobility takes them right into the “front line.”
For battery charging sets, lighting sets, transmitters, refrigeration _and
air conditioning, marine, aircraft, and all portable equipment requiring
up to 3 h.p. this engine is unrivalled.
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Post-\Wat
ELECTRIC FIRES

ELEXCEL LTD «VICTOR WORKS- BROAD GREEN «11VERPOOL - 14

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

Their design Incorporates the
many special SOLON features,
including the fitting of the heat-
ing element inside the bit.

Both models can be supplied
fitted with elements for 12 volts Write for details of the
or 24 volts supply, as required. complete SOLON range for

low and normal voltages.
Complete with 6feet of HENLEY
twin core flexible.

SOLDERING IRON for INDUSTRIAL USE

W. T. HENLEY'S TELEGRAPH WORKS CO. LTD.,
Engineering Dept., 51-53, Hatton Garden, London, E.C.I.
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EVERYTHING HAD A BEGINNING

W e think of the aeroplane as a modem device, but its origin

goes back to Leonardo da Vinci’s conception in the year 1500.

Since

then, many attempts were made with varying degrees of success, to

design machines that would take to the air.

Illustrated is Henson’s

machine of 1843, which was equipped with a 25 h.p. steam engine.

There may be some doubt as to who
made the first aeroplane that could
rise in the air, but it is well known
that we made the first electrical ac-
cumulators to be fitted to B ritish air-
craft, also the first British ground
starter Batteries,andthefirst British
MOULDED BATTERY CONTAINERS.

Our experience has been gained
from the year 1882, when we made
the first storage batteries. They
were used to supply light in the
Royal Exchange, the Royal Mint,
and other important buildings.

When you see those bomber engines
leap into action, or the navigation
lights of night flying aircraft, you can
be certain that the energy is pro-
vided as a direct result of those
pioneer days of 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 andE.P.S. CO. LTD.

Formerly the Electrical Power Storage Co. Ltd.

MADE THE FIRST BATTERIES

50 GROSVENOR GARDENS, LONDON, SW.I

Phone :Sloane 7164 Grams : Storage, Soweit, London

pg 15a,44
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XXX
LEATHER APRONS Relays for all purposes
FOR WELDERS, Etc-
TEMPERATURE CONTROLLERS
No. 615. Made ofselected Full Chrome
Sheepskin. Length approximately 40In.
el o o s Jn leetrer PRECISION _RESISTORS
L1,/ each Plus 1636 EARTH PROTECTION

Butcher—Black & Decker system

Sample on application. Delivery seven
days. Terms Nett MIA. Carriage paid
on orders over £5.

WILLSON BROTHERS,

EPSOM, SURREY. ’Phone : Epsom 1293

INDUSTRIAL
PORTABLE

VACUUM
CLEAN ERS

Plant in operation in factory, showing two operators at work.

This is the T.0.6, the latest addition ] B.V.C. installations help materially to
to the famous B.V.C. r.ange of Portable promote better output by producing
Plant. Like all B.V.C. apparatus it healthier working conditions. Let us
combines efficiency with reliability. It help you with your dust problem,
solves the dust problem in factories, The advice of our Technical Staff is

workshops and warehouses. at your disposal.
THE BRITISH VACUUM CLEANER & ENGINEERING CO. LTD.
Dept. 16/F, GOBLIN WORKS, LEATHERHEAD, SURREY. ‘phone: Ashtead 866.

Makers of the famous GOBLIN ELECTRIC CLEANERS
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PIRTOI D a* o» «BOBBINS

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

The Bobbins are manufactured by us in both “ Pirtoid,”

which isa Laminated Bakelite Product, and Presspahn.

They possess both high Electrical and Mechanical
strength.

Ask Ifor "ATLAS” Bobbin Card M.12291 which covers all the require-
ments of the Small Mains Transformer Industry.

H. CLARKE & CO. (MANCHESTER) LTD.
ATLAS WORKS, PATRICROFT, MANCHESTER

snan e s e 5AV/|S &TIMMINS IF

Inserts made to order.
Head Office: BILLET ROAD WWALTHAMSTOW -LONDON =« E:I7
Enquiries invited. Telephone: Larkswood 2J1J (sis lines)
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*FOYLES *

FOR TECHNICAL BOOKS

i[New and Second-hand Books

on every subject. Stock of

nearly 3,000,000 volumes—
Books bought.

119-125, CHARING CROSS ROAD,
LONDON, W.C.2
Open 9—6 including Saturday.
Telephone - - GERrard 5660 (16 lines)

PRESSPAHN.LTD.

Electrical Insulative Material Manufacturers

Telephone j
BRADFORD 5050

Telegrams & Cables :
"PRESSPAHN®"
BRADFORD

38 WELL ST., BRADFORD, England

November 16, 1945

tSyI_UA+uHAiIiy-
fitUndA. .

DURAWIRES DURACABLES

DURATUBE tWIRE LTD/A?
fAFELTHAM-MIDDLESEX"MWUZA

In mind

It’s a name to remember where internal
telephonic communication is concerned,
It stands for a service that combines

reliability with efficiency, economy
with value. Ericsson is the name.
Remember to consult us.

ERICSSON TELEPHONESLTD.

56, Kingsway, London, W.C.2.
(Tel. HOLborn 6g}6)
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IMIVIEPIATE DELIVERY

Aero Electric Tool .Vlamffacturiiisi Co. Ltd
Road. Ardwick. Manchester. 12,

If delivery is important
send your enquiries

for

COTTON & PAPER COVERED
AND

COTTON BRAIDED H.C.
COPPER WIRES & STRIPS

to:

Thames Wire & Gable Co.Ltd.
BATH HALL WORKS,

BELL LANE, HODDESDON, HERTS.
Telephone : HODDESDON 2485

AJ.D. APPROVED VENT-AXIA LTD. 9 VICTORIA STREET. LONDON/ SAV.I
AND AT-CtAiCOW*C MANCHESTER
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ELECTRICAL —_ — e CO,, LTD.
TRAFFORD PARK - MANCHESTER T7.

JIA403
IMPROVE YOUR LIGHTING jo consultation with
4AMETROV ICK'S ILLUMINATING ENGINEERS

¢Tinted in iirsat Britain by Strakbr Brotusrs Ltd., 194-200, Bishopsgate, E.C.2, and published by
Bkkk B rothxbs, Ltd'., at Bouvcrie House, 154, Fleet Street, London, E.C.4.—Friday, November 28, 1945.



