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RURAL DISTRIBUTION

TRANSFORMERS

JQISTKIBUTION transformers of the type

illustrated are quite trouble-free and have
been operating for many years .... giving
complete satisfaction/tHeir efficiency and
durability.

Pioneers in thejrdjQiffppmenl of the power
transformer, Ferranti have/ never deviated
from the rigorous ft|ndards of manufacture
originally laid do”n”iLotfeinsure the primary
essential of Reliability.

These 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.
LONDON OFFICE: KERN HOUSE, KINCSWAY, W.C.2
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METASTABL

A patented Metalastik suspension

system having many valuable applications

This system is extensively used in the vibration-insulating mountings
of instruments and other important apparatus.

As the drawing shows, the supports are so located that their main
axes of resistance pass through the centre of gravity.

Thus, disturbing effects in all directions are elastically cushioned
in a controlled manner which imparts stability and prevents'flop'.

The resilient mountings support the load, without tilting, by compress-
ion. with deflection characteristics which limit the range of movement.

The smaller diagram shows the undesirable result, of using resilient
mountings without adequate study of the basic principles involved.

Metalastik experience and collaboration is at the disposal of all who
have problems arising from vibrations of any frequency or amplitude,
known or unknown.

metalastik

LTD.. LEICESTER
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THERE HE STANDS-symbol

of authority in an orderly World

— controlling — directing — obeyed
because absolutely trustworthy and reliable.

W hat a fitting comparison with BIRCH RESIST
Arms of the Ohm's Law.

Backed by many years of practical experience in

their reliability has been tested under all conditions,
BIRCH RESISTANCES, in their various applications,
stand up to their job and can always be depended upon
to provide specified service because of their first-class
workmanship.

Please call
upon us to help

[ [
you solve any
Resistance

Resistances &
nf 10

May we quote you for u*
any of the following

DIMMERS—REGULATORS (Field, Shunt, Voltage)— RESISTANCES (Arc Lamp, Charging, Regulating
Sliding)— RHEOSTATS— ELEMENTS and SPIRALS— Asbestos Woven Resistance Nets and Grids.

H. A. BIRCH & CO. LTD., Wilohm Works, Wood Street, WILLENHALL, STAFFS

Telegrams: “WILOHM,” Willenhall. Telephone: Willenhall 494-495
G97
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The Engineer concerned ...

Built up from tailless type units, an
original B.l. development, these
panels provide maximum adaptability
of layout in a neat and compact design.
The B.l. Technical Advisory Service
will gladly assist Engineers engaged
in developing or replanning L.T.
Distribution Centres.
Particulars on request.

Standard L.T. Substation Panel with thermal
maximum demand indicators and voltmeter,
earthing bar and duplicate earth connections.

Lower illustration shows a Standard L.T.
Substation Panel 250k VA Capacity.

... expressed entire satisfaction

BRITISH

Head Office: PRESCOT. LANCS.
Telephone :  PRESCOT 6571

INSULATED CABLES LTD.
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COPPER FOrR THE ELECTRICAL ENGINEER

E.R.M. specialise in drawn Copper Rods, Strip, Sections and
Commutator Bars for electrical equipment. Enfield High Conduc-
tivity Copper, Enfield High Duty Copper Alloys and E.R.M. High-
Speed Machining Copper were designed to help the electrical

engineer, and are at your service.

ENFIELD ROLLING MILLS LTD.

BRIMSDOWN MIDDLESEX Telephone: Howard 12S5

Crterood YA6
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TRADITIONAL RELIABILITY

TURBO-ALTERNATORS

TURBINE OR MOTOR-DRIVEN
COMPRESSORS AND BLOWERS

WATER-POWER OR ENGINE-DRIVEN
ALTERNATORS AND GENERATORS

CONVERTING MACHINERY
SWITCHGEAR. TRANSFORMERS, RECTIFIERS
AUTOMATIC SUBSTATIONS

POWER FACTOR IMPROVEMENT PLANT
ELECTRIC WINDERS. ROLLING MILLS
ALL KINDS OF HEAVY ELECTRIC PLANT

MOTORS AND CONTROL GEAR
FOR ANY INDUSTRIAL APPLICATION
(large or small)

MAGNETOS, AND ELECTRICAL
EQUIPMENT FOR AIRCRAFT

REGENERATIVE DYNAMOMETER EQUIPMENTS
FOR ENGINE TESTING

ELECTRIC SHIP PROPULSION

ELECTRIC TRACTION
(Road or Rail)

INDUSTRIAL HEATING EQUIPMENT
CINEMA PROJECTOR EQUIPMENT

MAZDA LAMPS, AND
MAZDALUX LIGHTING EQUIPMENT

ELECTRON VALVES
of every description

* ko

SPECIFY BTH

ELECTRICAL EQUIPMENT
nn 11
B J dil RUGBY 1

THE BRITISH THOMSON-HOUSTON COMPANY LIMITED,

RUGBY. ENGLAND
A 349-4/2 C
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GLOVERS

11 K.\V. Transmission
Lines

W. T.GLOVER & Co, Ltd.
TRAFFORD PARK, MANCHESTER, 17
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FORTY-FIVE YEARS OF SPECIALISATION AND PROGRESS

From the beginning of the twentieth century, the study and development
of Switch and Fuse Gear have been the task of Sanders— Wednesbury,
who manufacture types for every varied call. Forty-five years of specialisa-
tion and progress in this field have established Sanders Gear in the front
rank for soundness, quality and reliability. There s, in the Sanders range,
a product to meet every need, for heavy duty or light, industrial or domestic.

Son*« "SUPERIOR" — o Switch
xf robust construction thit has long
been noted for reliable performance
in heavy industrial service. Avail-
able in D.P., T.P., T.P.&N., and
4 - pole Switches and combined
Switches and Fuses, 20-400 amps-
at 500 volts.

One of the Quality products of

SANDERS

WEDNESBURY

'WM. SANDERS & CO. (WEDNESBURY) LTD. - WEDNESBURY - STAFFS,
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MOULDINGS for ELECTRICAL PURPOSES

0iquOcUi ¢jr '=IMPERIAL HOUSE-84-86 REGENT STREET - LONDON-W-i
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TO 15 0 0 B.M/*,

RUSH motors en-

sure the <con-
tinuous flow of speeded
production. Compact-
ness and adaptability
arc their outstanding
features. Whatever the
application there is a
size and type to suit
the most exacting need.
The photograph shows
a Brush motor operat-
ing saw mill machinery,
a typical application.

TheBRUSH Electrical Engineering Co.Ltd..Louchborough, England.

821
BRANCHES : London, Manchester, Leeds, Birmingham, Newcastle, Glasgow, Cardiff, Belfast, Dublin
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InNn Advance

Metropolitan "Vickers —
leaders in Transformer Design
for over forty years.

A .60 MVA. Bank of 3 single phase
units forming a 3-phase 132/20 kV.
Transformer, the first of this type
to be built in this country.

A modem 60 MVA. 132/33
kV. 3-phase Transformer

A
ELECTRICAL----...........C.._:_ I 5 I.A LT
TRAFFORD PARK - MANCHESTER 17

METROVICK TRANSFORMERS

D.

IMPROVE YOUR LIGHTING in consultation with
METROVICK'S ILLUMINATING ENGINEERS
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Insulating Varnishes

9toving Varnishes, Black or Clear.

Air Drying Varnishes, Black or Clear.
Cable Lacquers, non-Elam, etc.
Sleeving Varnishes. Cloth Varnishes.
Core Plate Varnishes. Copper Wire Enamels.

Why not submit vour problems to us, there’s no obligation.

Pinchin,Johnson

WITLE;Y COURT, WITLEY, SURREY, »nd 6, ARLINGTON ST., LONDON, S.W.1
WormUy 280-4. * Restet/t 08st
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“The LAST SHOT will be
the STARTING SHOT!”

says

GENERAL CABLE

V.I.LR., P.V.C., T.R.S,, , etc., etc.
“ When the last shot is fired in the war built up an organisation here at H.Q.
it will be the starting shot for us to in Surrey (and elsewhere throughout
get back to serving our civilian cus- the country) that will produce not only
tomers. ” first class cables but a service second
to none. Our technical staffare work-
“ My thanks are due to them all for ing hard on improvements and de-
the patience and understanding they velopments that will be of tremendous
have shown to us during the time interest to everybody. Meantime if
when war needs absorbed all our we can assist you with any present
energies and nearly all our output. ” problem or laboratory test, we have
the equipment and the men ready and
“ But they’ll be rewarded for we’ve waiting to help.”
THE GENERAL CABLE Telephone: LEATE,f["EAD

MANUFACTURING
CO., LTD.,

LEATHERHEAD, SURREY

(PRIVATE BRANCH EXCHANGE)

T§i|eegg FAMS: LEAeeeRkeenD
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TO WORKS DIRECTORS
AND MANAGERS —

A

» Can the spread of infection be restricted by the Izal System
of Industrial Hygiene ?

» Is the system practical — readily installed and easily run ?

e Can the system be introduced without interfering with
existing staif arrangements ?

* Is it welcomed by employees throughout works and offices ?

* Is the lzal System adaptable to all sizes and most types of
factory ?

» Are operating costs really low ?

*  Would Newton Chambers arrange a survey and issue their .
report, free of charge or obligation ?

The answer is ‘YES’. We would welcome an
invitation for a technical adviser to call onyou -
without obligation.

THE IZAL SYSTEM OF INDUSTRIAL HYGIENE

Simple to install —simple to maintain

NEWTON CHAMBERS & COMPANY LIMITED, THORNCLIEFE, SHEFFIELD
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S«?'

ASHTON

MULTI-CORE CABLES

Tape Braided and Compounded Bitumen Finish.

Usually supplied In 5, 6, 8. 10 and 12 Core.
T.R.S. Plastic Extruded or Braided and Com-
pounded. Laboratory controlled throughout
manufacture.

A Monument to
Efficiency

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

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

Neta>tm tiorjjp

THE METAFILTRATION COMPANY LTD.
BELGRAVE ROAD - HOUNSLOW, MIDDLESEX.
Telephone: Telegrams:
Hounslow 1121/2/3. Metafiltcr, Hounslow.
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. and it wants ATLAS LAMPS

because of tlie demand created by our

large-scale advertising appearing in

every main thoroughfare and regularly in

the National and Provincial daily and evening

papers and magazines. It pays you to supply
this demand; you get higher profits,
attractive sales aids, and perfect
freedom to stock whatever make of other
good lamps you like. Werite for terms to-day.

ATLAS LAMPS

Nothing better has come to light

THORN ELECTRICAL INDUSTRIES LTD., 105-109, JUDD ST., LONDON, V/.C.1. 'Phone: Euston 1183
Northern Branch: 55, Blossom Street, Manchester. ‘Phone: Central 7461
N.E. Depot: 46, Sandhill, Newcastle-on-Tyne, L ‘Phone: Newcastle 24068

T/16
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MANUFACTURERSH»

INSULATING MATERIALS
INCLUDING  BAKELITE
SHEETS, RODS, TUBES,
AND WASHERS

All  special
quoted for.

Machine  Parts
Large stocks held
of Fibre, Leatherold, Press-
pahn, Insulating Cloth and
Tapes.BlackAdhesiveTape.etc.
Actual Manufacturers for over 25 years.

H. CLARKE & CO. (Manchester)
LTD.

Atlas Works, Patrlcroft,

Manchester
Telephones : Eccles 2001-2-3-4-5.

HEALEY MOULDINGS LTD.,
Tamebridge, West Bromwich
Road, Walsall.

Tel. No. Walsall 5676-7-8

All types Plastic Mouldings.

1,000
ELECTRIC MOTORS
DYNAMOS
IN STOCK

REPAIRS. REWINDINC
RECONDITIONING and
TESTING

DYNAMO & MOTOR REPAIRS
LTD.

Wamble* Park Works WEMBLEY
T.lophon. :*WEMBLEY 3121/2

THE ELECTRICIAN

INSTRUMENT WIRES
INSULATING MATERIALS

WEST INSULATINC COMPANY
' LTD.
2, ABBEY ORCHARD 8TREET,
WEBTMINSTER, LONDON, 8.W.1

AWLPLUGS

Let "o JW
BIO ELECTRICS Lfif.
mHgQuote

22, Pitt Street,
CLASCOW, G.2

Telegrams: Blobar Glasgow.
’Phone: Glasjtow.Centra! 43I3.

X ith o iita

4-0 Yealdi*s

Plobdtic

LITHOLITE INSULATORS &
ST.ALBANS MOULDINGS LTD.

WATFORD

r<*C*E «ATFCRO 4«24 =

VENT-AXIA

SUPPLIES

April 6, 1945
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MIGA AND MICANITE
SHEETS, in Moulding, Com-

mutator, Flexible and Heater
qualities, Pure Mica Tubes,
Washers, Shapes, etc. Micafo-
llum, Mica Paper, Mica Cloth,
Slot Insulation, etc. Pure Mica
cut to size and calibrated.
ALL SPECIAL MACHINE

WORK IN MICA AND
MICANITE.

Actual Manufacturers for over 25 year»

H. CLARKE & CO. (Manchester)
LTD.

Atlas Works, Patrloroft,
Manchester
Telephone«: Eccles 2001-2-1-4-5.

WELDED RINGS, HOOKS, etc. (
A. J. PRATT A SONS. LTD.
9, WoodbridfU St.« Clerkervwell, E.C.I

ELECTRICAL
TESTING”
INSTRUMENTS

. OF PRECISION
as— X

BRITISH MADE

The 50-range Universal
AvoMeter Model 7
The 40-range Universal AvoMeter
Universal AvoMinor * D.C.AvoMinor
Avo Valve Tester * Avo Oscillator
Avo Test Bridge *Avo Bonding Meter
Avo Milliohmmeter, &c.

Write for fully descriptive literature.

Sole Proprietors and Manufacturers :
Automatic ColllWinder &
Eleotrioal Equipment Co., Ltd.,
Winder House, Douglas Street,
London, S.W.l. ' Victoria 3404-8

FOR BETTER AIR CONDITIONS

VENT-AX1A LTD.9 VICTORIA STREET, LONDON, SW.1 AND AT GLASGOW &. MANCHESTER

S B s Taylor Tunnicliffinsulators

Taylor Tunnicliff& Co., Ltd., Eastwood, Hanley, Staffordshire.
Loiulott Office: 126. High Holbom, London. W.C-1. TV.." Holhorn 19612.
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MISCELLANEOUS  ADVERTISEMENTS

SITUATIONS VACANT
VACANCY FOR AN ASSISTANT SECRETARY.

T'UU NATIONAL EXECUTIVE COUNCIL of
_ the Electrical Power Engineers’ Association
invites apgllcatlon for -the appointment of
Assistant Secretary ou the Official Staff for
the North Western Area (location Manchester),

ApEpllcan_ts_ should have had experience iii
the Electricity Supply Industry, preferably on
the technical side.

The duties will comprise the conduct of
negotiations on behalf of Members, propa-
ganda work. etc. Salary Scale (basic) 50,
rising to £500, plus an addition based on the
operation of Clause 33 of the National Joint
Board of Employers and Members of Staff for
the Electricity Supply Industry Agreement;
present commencing Salary, f£411 i

The successful applicant will be required to
pass a medical examination and to contribute
to the Association’s Staff Pension Scheme.
_Applications in_ writing, giving full par-
ticulars. includin age, and endorsed
AASSISTANT SECRETARY, Dept. C,” should
be addressed to:—

The General Secretary,

Electrical Power Engineers’ Association,
102, St. George’s Square,
London, S.W.I,
and _should be received not later than Friday,
April 20th, 1945,
BATTERSEA POLYTECHNIC,
S.W.11.

*TtHE Governing Body invite applications for
~ the appointment of a_Lecturer in Electrical
Engineering with Qualifications in Telecom-
munjications and light-current englne_erlng,
particularly electronic«. Salary according fo
the London Burnham Scale. Further particu-
lars-may be obtained from the Clerk to the
Governing Body, by whom applications should
be received not later than M%/ 2nd.

G. F. OTUORDAN. Principal.

T) EYELOPMENT ENGINEER for investigation
#'of new applications of electric heat and
power: must have good technical education,
Initiative and abillt&/ to solve utilisation
problems. Practical knowledge of equipment
design desirable, also fluency in® writing
reports. Experience with an Electricity
Suspply Undertakmg desiritble. .

alary, £700-£800, dependent on qualifications.
State age (superannuation scheme).
Applications to be addressed to: The General
Manager and Secretary, British Electrical
Development Association, 2, Savoy Hill,
London, W.C.2.___

FOR SALE

T AMP Lowering and Suspension Gear, T.R.8.,
**lead and other Cables, Winohes (hand)
hundreds of thousands in use. Searchlight*
fsale or hire). Carbon rods. Ebonite. Fibre
Hightensite. Porcelain House-wiring and other
Cleats. Reels and Knobs, Mirrors, Lenses, eto
—lL ondon Electric Firm, Croydon.

LONDON,

T>~A NUTS. SCREWS. WASHERS. ETC.
X 11 brass and steel. Immediate de-
livery. Enquiries welcomed. Clerkenwell
Screws, 109. Clerkenwell Road, London, E.C.I.
Holborn 6504.

PATENT AGENTS

M EWBURN, ELLIS &
PATENTS, DESIGNS AND TRADE MARKS
70 & 72, Chancery Lane, London, W.C.2.
Crams: "Potent, L o n d o n 'Phone: Holborn 0437 (2 linos)
And »t— NEWCASTLE : 3. St. Nicholas Buildlnjs.

co.,
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DO§CS
DDAPIHRA(EM§
ELEMENT STROPS
C®FdDEfdSE(R PIATEY9
STOVE PANELS

RAW .MOCA
WASHERS

RITISH MICA C°LT—BEDFORD.

PRESSPAHNLLTD.

Electrical Insulativce Material Manufacturers

Telephone :
BRADFORD SOSO

Telegrams A Cables :
"PRESSPAHN"
BRADFORD
REGISTERED OFFICES :

38 WELL ST., BRADFORD, England

STORAGE SOLUTIONS (=3

PROBLEM — How to Increase storage
in a Bank strong room.

SOLUTION :-25 Mobile units were
placed in front of existing rows
of fixed shelving and 2 additional
fixed {bays giving an increase
of 50% storage capacity

whilst leaving wide gang-
There is o Siormor solution

ways and easy and | " bl

. . e o every storage problem
immediate accessibility to — consult Will Stormor
every part. without obligation.

Over 60 World Patents and Protections.

J. CLOVER & SONS Ltd.
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ELECTRICAL ACCESSORIES

FOR ALL WAR-TIME INSTALLATIONS

The Outstanding Quality of “;BRITMAC ™ Ironclad Access-
ories iswelt known. The Switchplug illustrated Catalogue
No. P. 1402, fully justifies its popularity, resulting in ever
increasing (demands, which [bearing In mind :present day
conditions, we are endeavouring to satisfy. May we send
you full details of the 4#BRITMAC ” Ironclad Range ?

POINTS OF PERFECTI ON
C*H*PABJ@IWI§*ILTP
Telephone-. B ritannia Works Telegrams:.
ACOCKS GREEN w harfdale Rd. Tuseley HECTOMAR
1642 slines BIRMINGHAM

B I RMINUGHAWM 11
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Established, 1861.
Electrical Engineering,

Bouverte House, i;

The Oldest Weekly Illustrated Journal of

Industry,
4, Fleet Street, London, E.C.4.

Science and Finance

Telegrams; ““ Benbrotric, Fleet, London.

Telephone”: Central 3212 (TeriLines).

Midlandi Office; Daimler House, Paradise Street, Birmingham.
‘ Ciujgow O fficell6, Hope Street, Glasgow, C.2.
Offices 0j Thb Erecerician are closed on Saturdays in accordance with the “

gpubllshlng organisations.
between the hours of 9 a.m. and 5.30’ p.m. from Monday to Friday.

The

by Benn Brothers, Ltd , and its associated

Telephone; Midland 0784.
Telephone; Central 3970.

Five-day Week** plan aaoptea
Until further notice the offices mill be op*»
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CHIEF CONTENTS OF THIS ISSUE, existing mines in the future. The wider
Page wuse of electric drilling is advocated.
Coal Minin Report. e 295, 303 though criticism is made of the design of
Views on Current Affairs 296 i . dj
Electrical Affairs in South Africa 298 plug connectors used wtli theso drills.
Standing-cost Allocation in Supply 299 Electric a battery-driven locomotives
Distribution Must Do or Die ...... 301 "nd favour, and a recommendation is
Earth Fault Protection........... 305 mado for ‘the removal of the embargo
Substitute Materials .............. 308 upon the former, imposod by the Elec-
News in Brief; In Parliament ..... 309 tricity Regulations mado under the Coal
Electrical Personalities . ..... ... 310 Mines Act of 1911. The present system
7j2 r E!mm TR (11191}
Comjxmy News 3 nd Welll eserved criticism,
Commercial Information; Coming and a standard of lighting of the order of
EVENtS e 316 0.4 f.e. in the general working is recom-
— - B — e BTV = mended, with a system of general lighting
Pnnl M Jnintf R pnnrt by power-fed lamps, suPpIemented by cap
m ining rveport lamps, for lighting at the coal-face.

HE electrical industry has for years

advocated a more extensive use of
electricity in the coal mines, and if any
evidence is needed in support of that
point of view, the Coal alining Report
published last week will supply it in
plenty. The report has the distinction,
compared with other recent publications
on the same subject, of having been
drawn up by a technical committee of
mining engineers whoso conclusions and
recommendations are based on profes-
sional considerations, to the exclusion of
political motives. For this reason the
findings deserve more serious attention
by the electrical industry than do most
other reports on the coal mining situa-
tion, in that the conclusions reached are
based primarily on sound engineering.

The report lends support to a degree
greater than many may have expected, to
the extension of public supply in sub-
stitution of generating stations serving
individual mines, and says positively that
new mines should bo laid out on an all;
electric basis, with consideration being
given to the complete electrification of

From the details given on p. 303, it will
bo appreciated that the recommendations

m directed towards the increased introduc-

tion of machinery, both at the coal-face
and elsewhere below ground, involve
the greatest use of electrically-driven
macliines, and this, it is anticipated, will
lead to complication of the electricity dis-
tribution system. The present most
common underground transmission volt-
age of 3300 V may be sufficient to meet
the growing load demands without undue
losses at the coal-face, but there are
circumstances in which an increase to
6 600 V may bo beneficial; the variety of
working voltages at present in use is, too,
an economic disadvantage. Some form
of standardisation on these points would
not only permit the manufacturing costs
of such equipment as motors and trans-
formers to be reduced, but a greater de-
gree of interchangeability of equipment
between neighbouring collieries would be
secured. The two most common medium
pressure voltages now in use are 440 and
500 V, and the committee suggest that
consideration should be given to the
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adoption of ono of these as standard.
The report draws attention to the fact
that though frequency has been largely
standardised at 50 cycles, a number of
installations still retain non-standard
frequencies of 40 and 30 cycles.

Coal-face Switchgear

HE chief problem to be solved, how-

ever, is distribution at the coal-
face, for as the number of gato-end
switches increases, their present design,
it is claimed, will constitute a serious dis-
advantage. For example, a group of
gate-end switches necessary to supply a
double-unit conveyor face may weigh as
much as 3 tons, and, when assembled, as
js common practice, in ono unit, cannot
be moved without mechanical aid, and
then only at the cost of considerable time
and labour. The weight and dimensions
of such switches have, in the view of the
committee, generally been carried beyond
reasonable bounds, and tlio provision of
lighter switchgear for use at the coal-
face is urgently necessary.

Omissions of the Past

HE report makes it clear that the

coal mining industry is now suffering
from its failure to advance with the pro-
gress of engineering, and a vast pro-
gramme of reconstruction of existing
mines and the sinking of new ones is re-
quired. Its chief competitors are the
Continental industries, and since these,
for reasons which need not be gone into,
have been able to command adequate
financial resources, they have been able
to carry out major technical improve-
ments in coal winning. The British in-
dustry as a whole has been in a perpetual
state of financial embarrassment, and
the long-standing uncertainty surround-
ing the future ownership of the industry
has not been conducive to expenditure
on the long-term improvements necessary
to raise the general efficiency of the in-
dustry. The failure of the industry to
make suitable provision for the training
of entrants, as is done in Holland and
Germany, has also reacted against
economic stability. However, with the
Continental mines largely inoperative at
their pre-war efficiency for some time to
come, the British industry is presented
with an opportunity for putting at least
some of its house Ih order, and bv giving
favourable attention to what the engin-

THE ELECTRICIAN
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eering world has to offer, the oppor-
tunity may be enlarged upon before the
Continent once again enters the market
to any serious extent.

Supply Cost Allocation

HE present instability of peak in-

cidence lends special interest ito a
report which the E.R.A. has published
on the subject of methods for allocating
to clusses of consumers the demand-
related portion of the standing cost of
electricity supply, and elsewhere in this
issue will be found a communication from
the association giving' the substance of
the report. In the early days of public
electricity supply the capacity of a
generating station was determined by
the demand made by individual lighting
consumers after dusk, when the collective
demand reached its peak. Originating
from Hopkinson’s realisation of the dual-
ism of the cost of standing and running
charges of supply, what was called the
peak-responsibillty method, allocated de-
mand-related cost according to the con-
tribution of consumers to that peak.
Tliis method worked well until, owing to
the appearance of peaks in the morning,
or at mid-day, the concept peak became
indeterminable. In the course of time
many methods for meeting the difficulty
were suggested, all of which were the sub-

.ject of an earlier E.R.A. report which be-

came the basis for the deliberations of a
sub-committee of the association. The
present report is the result of those de-
liberations and includes a new method
which, it is claimed, is a refinement upon
its predecessors.

“ Peak” Periods
ONSIDERABLE confusion has been
caused at times by efforts to preserve
a reasonable balance between equity and
economic cost in allocating to classes of
consumers the demand-related portion
of the standing cost of electricity supply,
and in order to translate as much as pos-
sible of the economic charge into a work-
able formula, in the E.R.A. method, only
two sorts of period have been postulated,

Two

namely, an off-potential peak during
which an absolute peak is unlikely,
and a potential peak during which

a uniform peak potentiality is assumed.
This simplification of the facts is said
to be justified on the grounds that
it makes possible an easily workable
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scheme superior to any employed hither-
to, for arriving at- cost allocation for in-
ternal costing purposes, and it is pre-
sented in the hope that it will promote
healthy comment.

A Revolutionary Proposal

HE highly developed overseas com-

munications system in the United
States depends for its efficiency as much
upon private enterprise as does our or™.
The systems in both countrieswere con-
ceived by private enterprise and their
development made possible by com-
mercial experimentation. That being so,
the revolutionary proposal made by the
Secretary of the U.S. Navy recently,
that all overseas communication systems
in the United States should be merged
into one Government-supervised corpora-
tion, is likely to be unpopular. The rea-
son for the proposals is based on an as-
sumption that the success and security of
diplomatic and military affairs depend
so vitally on international communica-
tions, that a purely private corporation
should no longer bo allowed to handle
official traffic. The proposed corporation
would not apparently own domestic com-
munication facilities, it would not en-
gage in domestic operations, nor would
it take part in the communication busi-
ness of any foreign country, meaning we
presume, that the whole of the traffic
handled would be diplomatic or military
in character. The proposal has about it
a suggestion which the companies con-
cerned must understandably resent.

Scottish Power and Hydro Board

HE remarks made by Mr. william

Shearer at the meeting of the
Scottish Power Co., last week, included
in addition to a review of the company’s
affairs, a criticism of the schemes pro-
jected by the Hydro-Electric Board of
Scotland, and since the latter will affect
the company’s Grampian undertaking,
the criticism was not altogether unex-
pected. The record of the Scottish com-
pany shows that it has steadily and
economically extended its supplies and
progressively reduced its tariffs, and any
interference which may lead to distur-
bance of that progress is to be depre-
cated. Policy has been directed towards
the elimination of less efficient under-
takings, and the co-ordination of supplies
in an area of some 13000 square
miles and the result has been lower
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charges despite heavily increased costs,
especially as regards coal. Since the be-
ginning of the war the capacity of the
company’s generating stations has been
increased from 115800 kW to 165500
kW, and compared with 319 million units
in 1938 the units sold during the war
years have averaged 420 million per
annum. The figure was over 516 million
in 1943 and 468 million last year. De-
velopment after the war will be depen-
dent upon the freedom of action accorded
to the company, but commonsensc dic-
tates that its wide experience of supply-
ing sparsely populated areas should be
drawn upon to the full.

Outlook of Grampian Company

S the Grampian Company is among

others, now prohibited from estab-
lishing any largo new generating works
on its owm account, it is clear that in
course of time it will be dependent upon
the resources of the Hydro Board for
such additional supplies as it will require
to moot the demands of consumers. The
future outlook, therefore, in regard to ad-
ditional supplies is by no means free
from anxiety. The Tummel-Garry pro-
ject of the Hydro-Electric Board lies
within the 1922 area of supply of the
Grampian Co., and is designed to take ad-
vantage of the water control the com-
pany has established at considerable cost
in its catchment areas. Bv all the laws
of equity the substantial benefit which
will accrue to the Board through the
company’s work and operations should
therefore be recognised if the develop-
ment is proceeded with.

Contract for Loch Sloy

HE views expressed above with

respect to the Scottish Power Co. and
the Hydro-Electric Board, lend special
interest to a report that a provisional
contract of over £500000 has been
placed with the English Electric Co. for
the main water turbines and generators
for the proposed power station at Loch
Sloy, Dumbartonshire. The company, it
is understood, is already engaged on
the design of these machines and arrange-
ments are being made with it for supply
of materials and manufacture of com-
ponent parts to be put into the hands
of Scottish firms to the maximum extent.
Loch Sloy, it will be remembered, is
intended to supply not only local require-
ments but to export power to the Low-
lands through the grid.
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Electrical

Views on Local

HE low not annual output per worker
in South Africa compared with other
Dominions was conunented upon by Mr.
L. H. L. Badham, in his presidential ad-
dress to the annual meeting of the South

African Institute of Electrical Engineers
in Johannesburg on January 25, 1945.
Quoting from a table published in the

official year book for 1941, giving an inter-
national comparison of factory returns, he
said that in the Union the figure was £26i
for the year 1938-39, against £360 in New
Zealand, £360 in Australia, and £457 in
Canada. The average wage for Europeans
in the Union exceeded that of the others,
while the average wage for all races was
much lower, the non-European frequently
being inefficiently employed at a very low
wage.

War-time Revelations

South African industry must take stock
of itself to determine how to improve its
overall efficiency. Unspecialised services
and products should bo the goal of the small
factory, by which means concentrated ex-
perience became available. The engineer-
ing industry of South Africa had shown
during the war what was possible with a
comparatively small nucleus of skilled per-
sonnel. The Union, however, had not been
able to keep fully abreast of the latest
technique, and it would ’be necessary to
exchange skilled men with other countries.
The practical training of the university
graduate who desired to enter the engineer-
ing industry had not received sufficient
attention in South Africa.

Information has been received from the
South  African High Commissioner in
London that United Kingdom authorities
have authorised the release of plant with a
total capacity of ISO 500 kW which is re-
quired in the Union by 1947. Since the
war began supplies of heavy plant from the
United Kingdom 'have been
Other sources of supply, owing to their geo-
graphical position were unable to fulfil their
orders to the Union, with the result that
plant in most of South Africa’s large under-
takings is in need of replacement. A com-
mittee to be known as the Electricity
Generation and Distribution Committee has
been formed, with the collaboration of the
Director-General of Supplies to co-ordinate
the Union’s war-time requirements of
generation and distribution plant and to
assess post-war needs.

Work is proceeding with the construction
of a new h.t. transmission line between the
Vitwatersrand and Pretoria, and it isunder-
stood that the supply is to ease the steadily
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iIn South Africa

Industry— Orlando Power Station

increasing load on the generating facilities
in Pretoria.

In a paper presented to the South African
Institute of Electrical Engineers, Mr. G. J.
Privett said that Johannesburg's Orlando
power station w'as designed at an estimated
total cost of £2 438 050, to meet the grow-
ing needs of the Union’s largest city. The
station has been designed to attain a reason-
ably high degree of efficiency with the class
of coal obtained from the Witbank and dis-
trict coal fields. The steam conditions aro
000 Ib. per sg. in. and 800° F. at the turbine
stop valve. The station itself is on the
north side of the dam, the basement level of
turbine and boiler houses being 32 ft. above
* full ” level of the dam. The site and sur-
rounding land being municipal property,
there was no restriction on the area re-
quired for the layout and the plans prepared
allowed for extension as required. The pre-
sent section is a part of what is termed the
* first hnlf ” of the station and certain
civil engineering works have been carried,
out to fit in with the completion of this first
half, which is of a designed capacity of
150 000 kW. The second half, should it
eventuate, could be constructed as an ex-
tension to the existing plant, or departures
made to include any improved features in
line with future developments in power
station design. The turbo-generation plant
consists of three 30000 c.m.r. turbo-
alternators, each with a short-period rating
of 37 500 kW for one hour once in 24 hours.
The normal running conditions are 3 000
r.p.m.; 50 cycles and 0.8 p.f. (lagging).
After a number of setbacks due to losses of
components at sea, the first set went into
service early in 1942 but it was not until
October, 1943, that the second set was com-
missioned. The condensing plant, alternator
and various other parts of the third sot,
have been on site for some time and com-
pletion of this set awaits the arrival of the
turbines.

Dismantling Air-raid Shelters. — The
question of dismantling electrical equip-
ment in 200 air-raid shelters is being con-
sidered bv the Stockton-on-Tees T.C. The
Electrical Engineer has suggested that the
internal wiring should be removed and the
underground cables from which the sup-
plies were taken, be made good. Tho
total cost would be about £800. The Civil
Defence Authorities, it is stated, proposed
that only the meters should -be taken
from the shelters and the electrical cables
left in position. The Council has drawn
the attention of the Civil Defence Authori-
ties to the danger of carrying out this plan.
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Standing-Cost Allocation in Supply

Communication

HE cost of electricity supply can be

related to a number of different quan-
tities. Some items, such as fuel or losses in
distribution, are approximately proportional
to the number of kWh. Some, such as
metering and servicing, can be related to
the number of consumers, others to
distance, etc. But a considerable portion of
the cost is directly proportional to the
maximum demands made upon the generat-
ing, transmission, and distribution systems.
The correct allocation of this portion is,
therefore, of great importance.

However, it is also of special’ difficulty,
not found with any of the other allocations.
Cost proportional to system kWh is natur-
ally allocated to the kWh taken by the con-
suming party, with a suitable allowance for
losses. Since these kWh are usually metered,
no difficulty or ambiguity can very well
arise. Cost related to the number of con-
sumers can be allocated per capita for all
consumers of a given class, and so on.
But cost related to system m.d. cannot
be so allocated, since no one knows exactly
what is the contribution to system m.d.
of any particular consumer or class of con-
sumers. If one allocates it to the individual
m.d., this is merely begging the question,
not answering it.

The question is—what is the effect on the
system m.d. of a particular component
load, and how is that amount of cost winch
is a function of system demand to be allo-
cated amongst the contributing loads? An
attempt to answer this question is con-
tained in a report* just published by the
British Electrical and Allied Industries
Research Association.

Cost and Maximum Demand

It deals exclusively with demand-related
cost, or more precisely cost directly pro-
portional to the m.d. on a supply system or
part of a system, and attempts to allocate
this cost amongst the chief classes of con-
sumers making up the total load.f It
does this on a purely scientific (i.e.,
objective) cost basis, that is, it endeavours
to find what expenses the undertaking is
really put to by the load in question. It
presents the results by way of a formula,
but makes no suggestions as to what use
should be made of it. Above all it does
not concern itself in any way with tariffs.

The history of the subject is briefly dealt
with and reference made to the very de-
tailed resume of past methods published
by the association simultaneously.!

The report points out that in the days
when the annual peak resulted from the
simple overlap of domestic lighting and

from the E.R.A

industrial power, its occurrence could be
foretold both in time and magnitude with
some accuracy. Under such circumstances
the *“ peak-responsibility ” method was
perfectly satisfactory. Loads occurring or
liable to occur at this time were allocated
their share. Off-peak loads were defined
with equal ease, and carried no allocation
of demand-related cost.

At the other extreme, if the m.d. on. the
system is just as likely to occur at any one
moment as at any other, the “ demand ”
method can be used with perfect correct-
ness, and has the advantage that it is
extremely simple to implement. Each
oomponent m.d. is then measured just
whenever it happens to occur, and cost is
allocated to it at a uniform rate per
kW or kVA. This rate is, of course, lower
than the rate per kW or kVA of system
m.d. in the ratio of the collective diversity
factor.

A Wrong Supposition

It is easy to see that neither of these
simple hypotheses corresponds in the least
to the facts in modem supply systems.
Ignorance of when the peak will occur
completely invalidates the “ peak-respon-
sibility ” method, and on systems with well
developed domestic loads the peak may
occur at any time during waking hours
from December to February, even, on a
Sunday. On the other hand, it is just as
wrong to suppose that every' hour of the
year is equally dangerous, and that 2 a.m.
in June is as likely to conjure up a peak
as 8 a.m. in January'. Yetthe “ demand ”
method is based on just this supposition,
and however convenient it may be as a
device for sharing-round the expenses, it
is in no sense a cost allocation.

After reviewing these and a number of
other methods (some of which seem to be
based on subjective considerations, such
as “ equity' ” or “ fairness,” and not on
cost at all) the report proposes a method

*Ref. K/T109 : “ An Improved Method
of Allocating to Classes of Consumer the
Demand-Related Portion of the Standing
Cost of Electricity Supply’.” Price 9s.

f The report does not actually deal with
the individual consumer in the class, but
once the class allocation is determined it
is a comparatively' simple matter to employ
similar methods in order to break down
this total into the individual allocations.

I Ref. K/T106: “ Methods of Allocating
to Classes of Consumers or Load the
Demand-Related Portion of the Standing
Costs of Electricity Supply".” Price 13s. 6d.
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of allocation embodying two main prin-
ciples, namely *“ potential peak-responsi-
bility > and “ consumption responsibility.”

The argument underlying the first
principle is that which is commonly used
to justify the simple “ peak-responsibility ”
method. Putting aside all ulterior considera-
tions, such as justice or expediency, the
simple cost criterion is: Docs an additional
kW or kVA at the point in question put
the undertaking .to extra expense or does
it not? At first sight this appears to lead
unmistakably to the peak-respohsibility
method, and even though ignorance of peak
times makes it inapplicable, the principle
still holds. The peak must come some time,
and when it does, all loads on at this time
incur demand-related cost, and the re-
mainder do not.

But on further examination, this simple
picture in black and white is seen to be in-
correct. If followed strictly, and all loads
outside this single annual peak period have
no demand-related cost allocated to them,
there is a possibility that in the future these
other loads may produce a peak at quite
another time. These other loads, in fact,
may have an appreciable peak liability, anti
this accounts for the peak tendencies
characteristic of so many modem load
curves. Denxand-related cost must, there-
fore be allocated -not only to the loads
which actually cause the peak in any par-
ticular year, but to all those loads which
appear capable (under discernible trends)
of producing a peak in the future and so
of causing demand-related expenses.

The E.R.A. Method

The basic assumption of what may be
called the *“ potent.ial-pcak-responsibility
method”—or, as in the report, the “E.R.A.
method ”—is that there aro cortain l'airly
extensive periods of the year during which
a peak is liable to occur, and other periods
when it is extremely unlikely. The former
are called potential peak periods, and the
latter off-potential-peak periods, and they
share the year between them. For con-
venience, in the E.R.A. method, a uniform
liability is assumed throughout the former
periods and zero liability throughout the
latter.

That is to say, a flat rate per kW or
kVA of highest demand is allocated to de-
mands occurring during the potential peak
periods, and no account is taken of demand
outside these periods. The choice of times
will depend on the undertaking and the
particular system or part of system con-
cerned. For instance, the potential peak
period might be assumed to comprise the
hours from 8 a.m. to 11 p.m. of all the
days of December, January and February.

The second major principle on which the
E.R.A. method is based may be termed
“ consumption responsibility.” It acts as
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a weighting device by which the allocation
is to some extent made a function of the
load factor in respect of the potential peak
periods. The demand method is character-
ised by an average diversity allowance—
i.0., since the aggregate of the component
m.d.’s exceeds the simultaneous m.d. on the
system, the magnitude of the allocation per
kW or kVA is reduced in the ratio of the
two values. But in fact, diversity cannot
be a uniform average for all. A 100 per
cent.-load-factor component can have no
diversity whatever, whilst a 1 per cent.-
load-factor component is likely to have u
very high diversity, since its peak is so
short-lived and occurs so seldom that it has
a high probability of missing the time of
system peak. The higher the component’s
load factor, i.e., the more frequent and
longer-lived its peaks, the greater is its
likelihood of adding to the system peak,
and the lower its potential diversity.

Individual Load Factor and Diversity

This inverse relationship between indi-
vidual load factor and individual diversity
is a matter of both common experience and
common sense, and the practice usual in
two-part tariffs of shifting some of the
burden from" the standing to the running
charge, although apparently empirical and
commercial in its origin, has in fact a sound
cost-basis.

These two principles are carried out in the
E.R.A. method as follows. Part of the
demand-related cost is allocated at a uni-
form rato per kW or.kVA of highest demand
occurring within the potential peak periods,
whilst outside this time-belt no allocation
is made. The remainder of the demand-
related cost is allocated as a kWh rate and
spread over the consumption occurring
within the potential peak periods. It might
be thought that the division of the cost
into, these two parts would necessarily be
arbitrary, but that is not the case. There
are some component loads whose costs are
definitely known, for instance a uniform
(100 per cent.-load-factor) load necessarily
monopolises ,a certain amount of plant and
thus incurs a known amount of demand-
related cost. By making the equation give
the right answer in tliis extreme case, the
correct constants are obtained for the
general application.

The report admits frankly that the
method proposed is far from perfect, and
that a more scientific allocation could be
made by zoning the potential peak periods
to correspond to different degrees of
potentiality. The method, in fact, contains
within itself the seeds of its own improve-
ment, but in the meantime it is put for-
ward as an easily applied system which is
an improvement on those usually employed.
It adheres as closely as a simple method
can to the basic cost consideration, and can
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at least bo described as “ a device with the
minimum of shortcomings.”

In addition to describing the' theory and
practice tf the E.R.A. method, the report
shows exactly what data are required, and
how reasonable assumptions can be made
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from the figures normally available. It also
gives a detailed example of the practical
application of the method.

In a further communication it is pro-
i>osed to give details of the actual cost
formula and its mathematical implications.

Distribution Must Do or Die

By FRANCIS G. W. TREE, A.M.L.E.E.,

ONTRARY to the time honoured

testament, which bids the populace not
to harken to false prophets, the purveyors
of promiscuous propaganda are again sub-
jecting public credence to prefabricated
promises of a Britain abundant with cheap
electrical energy. One cannot but wonder
as to what will be the outcome of these
promises 'and the hopes to which they
give rise. In the years prior to the war,
similar promises did more to jeopardise the
popularity of electricity than did any omis-
sion in energy supplies, and the ill-
conceived predictions placed various elec-
tricity authorities in an onerous predica-
ment. Indeed, the stigma of scantily pro-
moted electrification schemes still remains,
and the time is fast approaching when the
responsible parties will have to fulfil their
promises or suffer a censure unprecedented
m the history of public utility service.
But, so various interested parties declare,
electrical development, has been phenomenal
within the past quarter century, as is
evidenced by the enormous increases in
consumption and consumers. Yet, surely, it
is nought but an evasion of the facts, to
use the admittedly paramount progress
to conceal or justify those no less vital pro-
jects which have so far been allowed to
remain mere promises. For the moment,
consider the outstanding commitments of

the past, thereby to be better able to
assess the extent, of progress and the
lack of it.

With the conception of the grid network
in 1927. the whole country' was led to
believe by a popular Press in an abundance
of electric power, by which to develop in-
dustries and modernise domestic life. Two
years later the same Press offered hopes
of an extensive electrification of the rail-
ways, thereby to gain more speedy travel
and greater facility to remote places. In
1935 the public were promised a sufficiency
of all-electric houses, and the community
envisaged a future blessed with devices for
the minimising of domestic drudgery. By
these projects, it was reasonable to anti-
cipate widespread economic advancement
and a greater freedom from the *“ pea-
soup ” fogs so long the smoke-borne pro-
duct of belching chimneys. True, be-
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fore the war plunged the country into a
turmoil of urgent nutional service, some
small materialisation of these hones had
come about, but the extent of this
materialisation was only a tithe of what
was promised. In fact, the absence of
adequate electric power resources has been
greatly manifest of late, and even the
grid authorities have expressed alarm, lest
the future does not provide their network
with the essential energy. Thus, it is not
surprising, that the rural cock still crows
upon the heath of antiquity and the urban
dweller is denied the *“ golden egg ” of
full utility service. For the urban dweller
there is every likelihood of early improve-
ment, if the future matures along the lines
of the past, rural life will long foe barren
of betterment. But, partly as a result of
the prospect of vast power from Scotland’s
waters, the clarion call from prophetic
trumpets is again—* Electricity for all.”
Indeed, there is even the proclamation,
that Scotland will benefit by becoming the
power-house for south of the Tweed.

How a wholesale transmission of power
to south of the border can benefit Scotland
has not been explained, if there is ana-
logical explanation, and the local feeling is,
that Scotia is again likely to chitter in the
breeze of industrial activitv outside her
domain. It is not untrue to state, that the
local public are sceptical of the counter
assertion, that the Scottish hydro-electric
power will be used solely for the develop-
ment of the Highlands, and to attract new
industries to Scotia’s numerous commercial
estates. But, whatever the future mav
bring, the hydro-electric project is (as in
the case of the grid) being regarded in
terms of transmission, and not from the
all important viewpoint of distribution.
The problem of distribution is seemingly to
be the duty of local (and not so local)
supply authorities, and their concern will
foe—as formerly—delivery costs. Thus,
with various long distance distribution
systems now not paying their way and
with little likelihood of early improve-
ment in revenue, the supply authorities
will  either have to continue their
philanthropic function or refuse to give
supplies to divers areas.
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According to statistics, the disposition of
urban and rural areas is as follows:—

Entire country :—92 per cent, of the total
area and 22 per cent, of the population,
with an average density of 115 persons per
square mile. Of the 10.7 million houses m
urban areas in 1939, nearly 8 million or
74 per cent, were electrically supplied, and
of the 2.25 million houses and 400 000
farms, approximately 1.25 million and
35 000 respectively were supplied.

England and Wales :—89 per cent, rural,
of which 25 per cent, is woodlands, moors,
and mountainous; density 150 persons per
square mile.

Scotland :—94 per cent, rural, of which

75 per cent, is woodlands, moors, and
mountainous; density 55 persons per
square mile.

These figures give rise to grave doubts, as
to the chances of various rural areas be-_
coming electrified, and certain Government
officials have already declared that it can-
not be an economic commercial proposition
to supply electric power to more than 50
per cent, of the rural territories. By this, it
would appear, that the hamlet and croft
dweller must perforce exist in oil lamp and
stage coach environment, simply because it
is not regarded by the powers that be as
economical to bring the modernity of
utility services to those areas.

The wick lamp with its grime and gloom
was in use in the country of 1780 a.d., as
also was the hand-pump with its lack of
hygiene and the open fire grate with its
reeking sfhoke. These conditions, and others
no less out-dated, still exist among manv
of those long-suffering rural communities
without whose labours the peoples of city
and urban areas could not survive. Tire
need for full public utility sendees in rural
areas is not merely a matter of providing
amenities for their own sake, but is more
a case of giving to our rural kinsfolk the
same conveniences and welfare as accorded
to city communities.

Distribution Costs

It is realised that the costs of energy dis-
tribution are high (approximately 2.5 times
those of generation), and they have hereto-
fore made it uneconomic for certain local
supply undertakings to extend their net-
works beyond certain limits. But it can-
not continue to be the answer to the public
need simply to assert that denial of full
rural electrification is the inevitable conse-
quence of uneconomic distribution costs.
The consumer (and prospective consumer)
is not concerned with a maze of statistics
relating to generation and distribution costs,
but is vitally conscious of his and her right
to participate in the collective national wel-
fare to which the rural community contri-
butes no small part. It is, therefore, appro-
priate to provide for the fullest practicable
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distribution of electrical energy, so that the
ultimate public demand for improvement
may not result in measures detrimental to
those supply undertakings whose past
activities have been so commendable. The
provision indicated may necessitate a
measure of State subsidy, in orderthat the
initial development may be rapid and of
reasonable'financial proportions, but, such
co-operation between the Government and
the local supply undertakings must be based
upon the long term public need and not
upon immediate mercenary profit to any
party.

The provision of public utility services
in equal measure for all persons need not
imply uneconomic working, since a proper
survey would enable the public need to
become a closely collective demand and not
the far-flung diversity of to-day. It is thus
timely for the Government, the local
authorities and utility” undertakings to
formulate tangible means of catering for the
national need. For surely, if the service to
the community fails in its worthiness and
effect, then a change in the organisation
responsible for it is called for.

Rural Electrification

N an address on the electrical aspects

of farm mechanisation, before a large
audience of farmers at Chester, on March
20, Mr. C. A. Cameron Brown, declared
there had been extensive mechanisation in
farm processes, but in none of that major
farm mechanisation had electricity taken
any prominent part. The war had pro-
duced a greatly increased appreciation of
the need for, and the value of, good an-
cillary equipment in and around farm build-

ings." He gave many examples of how
electricity had helped in many farming
operations.

Mr. S. E. Britton, Chester city electrical
engineer, said that of the 89 parishes in
the Chester Corporation area of supply, 33
were 100 per cent, electrified. The Cor-
poration had 5 247 rural consumers, where-
as in 1936 there were only 3525. There
were 124 miles of h.t. lines and 300 miles
of I.t. lines; income on capital outlay was
37.4 per cent. On a 320 acre farm there
were 26 electric motors of 106 h.p. using
50 000 units per annum. That farm had
61 different electrical appliances including
an electric Kkiller and an electric mattress.
Another farm had 32 electric appliances,
including an electric adding machine. An
adequate supply on farms at an economical
rate had been one of the greatest benefits
offered to farming for two generations. He
feared politics were playing too effective a
part in the general development of elec-
tricity supply to the detriment of the
consumer.
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Mining Report

Technical Advisory Committee Advocate Electrification

HE report, just issued, of the Technical

Advisory Committee appointed by the
Minister of Fuel and Power to examine the
present technique of coal production and to
advise what technical changes are necessary
to bring the industry to full technical
efficiency, is of particular interest to the
electrical industry.

All-Electric Mines Recommended

Of outstanding significance is the recom-
mendation that new mines should be laid
out on an all-electric basis, and wherever
practicable, the complete electrification of
existing mines should bo seriously con-
sidered.  The committee also recommend
that a careful examination should be made
of generating stations serving individual
mines to determine whether their continued
operation is warranted, or whether they
should be replaced by a central generation
station, or by public supply.

Among the conclusions arrived at from a
comparison of conditions in the coal indus-
tries of certain other countries with those in
Britain are that Continental industries have
been able to command adequate financial
resources with which to carry out major
technical improvements, and have also been
helped by more favourable taxation
arrangements than in Britain. The British
industry, as a whole, has been in a perpetual
state of financial embarrassment, 'and the
long-standing uncertainty surrounding the
future ownership of the industry has not
been conducive to expenditure on long term
improvements necessary to raise the general
efficiency of the industry.

In Britain, in contrast to the Continent,
sizes of coal are not standardised nor
qualities adequately classified. An excess
multiplication of qualities and sizes, especi-
ally in relation to house coals, has had un-
fortunate effects upon the efficiency of min-
ing and surface operations.

The British mining engineers have often
been handicapped by the short-term view
of the employers and have not usually en-
joyed the technical independence evidently
allowed to mining engineers on the Conti-
nent. Far too few of them, however,
appreciated the extent of the reorganisation
required, either because of an unduly con-
servative outlook, or because of lack of
awareness of what needed to be done.

Dealing with the cutting and drilling of
coal, the committee state that important
improvements in electric drilling have been
made in recent years, and there is no doubt
that the modern British high-speed electric
drill is a most efficient machine. There is
need, however, for improvements in the

design of plug connectors used with'these
drills in the interests of safety. _The heed
for compressed-air drilling will be rare, and
electricity should be employed wherever
possible.

The difficulty of efficient distribution of
compressed-air power in Room and Pillar
mining, and the great inconvenience which
is caused by the use of hoses, instead of the
trailing cable used for electric power, if
the machine has to be flitted, make the use
of electricity essential.

There is no doubt, state the committee,
that the trolley locomotive provides the
most efficient form of underground traction
available, and this fact, taken alone, creates
a prima facie case for its use. Its high
efficiency, compared with other types, is due
to the fact that, as its motive power is de-
rived from an external source, its size in-
ceases less rapidly with an increase in
power compared with other types. More-
over it has a high overload capacity’. The
load it can draw, and the gradient it can
negotiate, will, therefore, always be ap-
preciably- greater than with other types.
This characteristic may- not alway-s be of
decisive importance, but very- large ton-
nages will, in future, have to be drawn over
increasing distances, and it will thus become
a matter of great importance that the most
efficient form of traction should be avail-
able. In such circumstances, it seems to
us that a clear case exists for the removal of
the present embargo upon trolley loco-
motives imposed by- Regulation 136 (a) of
the Electricity Regulations, made under the
Coal Mines Act, 1911, and we consider that,
subject to special regulations in each
individual case, they should bo permitted.
Unless they aTe permitted we think that,
preparations for undersea and other exten-
sive developments will be seriously- pre-
judiced, since the ty-pe of haulage to be
installed must be settled before the lay--
out of the mine can be planned, and the
gradient of the roads decided upon.

Battery: Electric Locomotion

The committee express the opinion that a
properly designed storage battery loco-
motive should be as safe in operation as the
Diesel locomotive, and add that”tlie use of
the storage battery locomotive*should be
permitted in both intake and return air-
ways, under General Regulations, subject
to the same conditions in regard to firedamp
content of the air as for diesel locomotives.

Signalling systems in this country, states
the report, have been developed almost ex-
clusively to meet the needs of rope haulage,
and whilst many- are satisfactory, the
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efficiency of some leaves much to be desired.
This is particularly true of the commonly
used bare-wire system which demands a
high standard of maintenance. The en-
closed, or insulated system, requires less
maintenance and reduces delays, but it
necessitates the provision of contact makers
at each ¢ignalling point and does not
furnish the same measure of control
throughout as the bare-wire system,
although this may be overcome by pro-
viding pull-wire control between successive
contact makers. This system has been
developed especially for use with man-
riding haulages. The introduction of loco-
motive haulage requires a different system
of signalling, 'essentially based on visual
signals in conjunction with a suitable tele-
phone .system affording communication
between haulage junctions.

Underground

With reference to lighting, the Com-
mittee state that there is no doubt that
the standard of underground lighting is still
too low, and reacts adversely on produc-
tion, safety and. health. As regards pro-
duction, experience on the Continent shows
that increased output follows increased
illumination, and similar results have been
obtained in surface factories. Inadequate
illumination is a thief of time and money;
makes vision slow and uncertain; increases
effort and slows up the rate of working;
results in the loading of dirtier coal; and
renders more difficult the satisfactory
operation of the increasing amount of
mechanical equipment in use underground.
A minimum standard of lighting of the
order of 0.4 f.c. in the general working
area should be aimed at.

Lighting

Cold Cathode Discharge Lamp

Recently it has been shown by the
Safety in Mines Research Board that the
“ cold ” cathode discharge lamp is in-
capablo of igniting firedamp when the bulb
is broken. This form of lighting is safer
and may be designed to give a pleasanter
light, free from glare, than the conven-
tional filament bulb, and consumes much
less power. The results from the prelimin-
ary trials have been promising. Experi-
ments are also proceeding with the
possibility of employing the more efficient
“ hot ” cathode discharge tube, and manu-
facturers are now engaged in improving
the design ef the fitting for discharge light-
ing On the Continent mains’ lighting on
the coal face is extensively employed,
although this is facilitated by the compara-
tively small use made of shot-firing. In
Britain the advantages of mains’ lighting
have not been adequately recognised, and
its dangers'have been over-emphasised.
It should be employed on a larger scale.
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Mains’ lighting on the face should receive
serious attention and should not be aban-
doned simply because of initial difficulties.
We are convinced, add the Committee,
that perseverance in this matter is neces-
sary iand that if there is real interest
on the part of the industry suitable equip-
ment will bo developed.

We consider that- if electricity is per-
mitted on the face for any purpose there is
a eprima facie, case for permitting mains’
lighting also, provided suitable precautions
are adopted in the choice, installation and
maintenance of the equipment. We accord-
ingly consider that permission to instal
electricity on the face should include its
use for lighting from the mains, subject to
proper safeguards ; and should not have to
be the subject of special regulations for
each installation, os is now the case.

We have no doubt that a higher standard
of lighting outbye from the face is required
and that the benefit of such lighting would
repay the expense and trouble involved.
The technical difficulties in the way of pro-
viding power-fed lighting outbye are much
less than those existing at the face, and
there is correspondingly loss excuse for
inadequate prolusion. ~ At every point
where power is being used, there is a
convenient opportunity for power-fed light-
ing.

Superiority of Electricity

In the summary of conclusions the Com-
mittee state that from the standpoint of
efficiency in distribution and use, elec-
tricity is undoubtedly superior to com-
pressed air, and for the intensive Room and
Pillar system of mining, and for serving the
high-||:>owered machines in Longwell mining,
it will be essential. Permission to use elec-
tricity should depend primarily upon the
general standard of ventilation. The aim
must be to make the mines safe for elec-
tricity rather than to install machinery
which can be safely worked in badly ven-
tilated mines. The provision of light-
weight switchgear of simplified design, for
use at the coalface, is a matter of urgent
necessity. The draft Electricity Regula-
tions are unreasonably restrictive in rela-
tion to recent developments and should be
carefully reviewed and amended before
they are established.

E.A.W. CONFERENCE

Tire twentieth annual conference of the
Electrical Association for Women is to be
held on April 19 at the Institution of Elec-
trical Engineers, Savoy Place, London,
W.C.2. At 2 p.m. the annual meeting will
take place, followed by an address by the
Rt. Hon. Lord Brabazon of Tara at 3.30
p.m. The Dowager Lady Swaythling will
be in the chair. The proceedings will con-
clude with tea at 4.30 p.m.
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Earth Fault

THE ELECTRICIAN

305

Protection—

By TESTAX

HE function of the direct earthing

protective system used in most motor
installations is, of course, to ensure that
the metallic framework of the plant, cable
sheating, etc., is not allowed to remain at
a dangerous voltage in the event of leakage
due to faulty insulation. This is necessary
in order to avoid possible risk of electric
shock, and fire which might result if the
framework voltage under fault conditions
caused current to leak through some acci-
dental high resistance path to earth.

In order to satisfy those conditions with
direct earthing the framework must be
connected to earth by moans of a conductor
of .low resistance which is large enough to
carry with safety, and low voltage drop,
sufficient current to operate the excess cur-
rent protective trips or fuses protecting the
circuit. The possible earth fault current
on an a.c. motor circuit depends on the
voltage to earth of the supply and is limited
by the impedance or resistance of the
generating plant or transformer, supply
lino from supply plant to fault, section of
motor windings in circuit between motor
terminal and fault, consumer’s earthing
conductor and earth electrode, the earth be-
tween consumer’s and supply plant earth
electrode, supply plant electrode and its
connecting conductor. Neglecting the por-
tion of the conductors and earthing circuit
which is outside the control of the con-
sumer and which is generally of fairly low
impedance, it will bo seen that the maxi-
mum possible earth fault current which can
flow is equal to

Supply Voltage to Earth.

Resistance of Consumer’s Earthing Con-
ductors and Earth Electrode.
This must be more than the melting
current of the protective fuses or over-
load trip setting. Direct earthing pro-
tection involves much more stringent re-
quirements for large motors than for
smaller machines. In the case of a 200
H.p. 400 V three phase motor (230 V to
earth) the overload trips may be set at
about 350 A so the resistance of the

earthing circuit should not exceed ------ =
350

0.655 ohm, whilst in the case of a 2 h.p.
motor protected by fuses melting at 10 A
the protective fuses should operate with an
earth circuit resistance of up to 23 ohms.

Typical Earthing Faults.—Typical faults
on earthing circuits which may render the
earthing circuit inoperative or unreliable are
earth wires disconnected from apparatus
or water pipes; broken, corroded, or loose
earth wires; inadequate size of earth wires;
inefficient bonding of cable sheathing or

conduit to apparatus. Too often one finds
that the enamel has not been properly
cleaned from metal such as conduit nuts
and apparatus when the plant is installed.
Contact resistances are apt to be rather
high between iron and iron and, on lead
sheathed and armoured cables, one some-
times finds two or three iron to iron con-
tact surfaces in series jbetween the cable
sheathing and the apparatus. The resistance
of the connection may then be appreciably
higher than that of the cable sheathing it-
self, especially if the parts are even slightly
loose. Such scries of iron to iron joints
should preferably be bonded across by
copper wire or strip, ~specially on high cur-
rent plant. Where a number of items of
switchgear are screwed together it is ad-
visable that a copper conductor be bonded
right from the main incoming cable to the
furthest outgoing cable, including the ap-
paratus in between, instead of using several
individual .bonds between the various
items so there are several connections in
series. The C1l heating at a high re-
sistance connection may introduce a risk
of fire on a heavy current circuit.

Industrial Installations

In many industrial installations the
actual resistance to earth of the consumer’s
earthing circuit is unknown so there is no
assurance that the protective gear will
operate on earth faults. It should bo ap-
preciated that, a high resistance earth con-
nection may allow the whole of the frame-
work of the connected plant to become
alive at a dangerous voltage in the event of
an earth fault on one item. The resistance
of the earth electrode may vary from time
to time depending on the amount of mois-
ture in' the surrounding soil and may also
increase due to chemicals in the soil.

In practically all industrial installations
the framework of the plant will make some
sort of accidental contact with earth, pos-
sibly due to conduit being supported by
the steel framework of the building or
even due to the motors standing on damp
concrete floors. From a consideration of the
earthing arrangements on many premises
the writer is driven to the conclusion that
these fortuitous earthing paths are
sometimes more effective than the inten-
tional connections, which perhaps explains
why there are, in fact, so few serious acci-
dents due to faulty earthing. If the earth-
ing circuit has too high a resistance to
pass sufficient fault current to operate the
overload trips or fuses, the leakage current
may continue to flow until the defect is
noticed, perhaps by a shock being received,
and the current is then switched off by
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liand; or until the insulation becomes so
damaged that a short circuit occurs be-
tween phases and causes the trips to
operate on shortcircuit current. If there is
no connection of the framework to earth
tho faulty insulation will, in most cases,
only bo discovered due to some unfortunate
person receiving a shock.

Potential Gradient of Earth Electrode.—
When d.c. flows between an earth electrodo
and the earth, electrolysis may cause the
creation of a thin film of gas round the elee-

POOM ELECTRODE

Fig. 1.—Volt drop in vicinity of earth electrode
with current flowing to earth

trode, which causes the effective resistance
of the electrode to be higher with d.c. than
with a.c. The contact resistance at the
buried surface of the electrode is, however,
normally quite low, and the principal re-
sistance between an electrode and the earth
in general is due to the actual resistance
of the soil in the vicinity of the electrode.

Fig. 2.—Earth electrode resistance tests

Earth fault current raises the voltage of
the electrodo above that of earth and it is
very desirable that this voltage shall be
low. It is also of importance that tho dif-
ference of voltage, or potential gradient,
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existing between points of unit distance
apart on the surface of the ground near
the electrode shall bo low under fault con-
ditions, otherwise there may be a risk of
shock to persons or animals standing near.
Actually the dimensions of tho earth elec-
trode determine the potential gradient, so
that a large electrode .is desirable; whilst
the resistance between the electrode and
earth depends partly on tho size of tho
oarth electrode and partly on tho specific
resistance of the soil. When deciding upon
a site for an earth electrode it is useful to
make preliminary tests of the specific re-
sistance of the soil in various positions.
Tho potential gradient in the vicinity of
the electrode can be measured with a volt-
meter when current is passing between the
electrode and earth, and if curves of the
voltage between the electrode and earth are
plotted the results may be somewhat as
indicated in Fig. 1. Generally tho potential
gradient F, at a point such as A near the

a
electrode -will bo much greater than the

Fig. 3.—Effect of inadequate spacing between
electrodes during tests

gradient V2 at the point B some distance

away. This follows from the fact that the
surface area of each shell of earth round the
electrode increases with the distance from
the electrode. The results may, however,
be modified by wvariation of specific
resistance of the soil and by the presence
of water or other conducting materials in
the vicinity. The |.E.E. Regulations de-
fine the resistance area of an earth elec-
trode as that area of ground round the
electrode within which a voltage gradient
measurable with ordinary commercial in-
struments exists when the electrode is be-
ing tested; so the resistance area would
be bounded by a point such as Q in Fig. 1

Tests of Earth Electrodes.—In order to
test the resistance between an electrode
and earth a steady alternating current
should be passed between the plant elec-
trode A (see Fig. 2) and an auxiliary elec-
trode B placed at a distance from A. A
second auxiliary electrode C, which need not
be of very low resistance, is used midway
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between A and B, by means of which the
voltage drop between A and the earth can
be measured.  The resistance of A is then
equal to

Voltage from A to C

Current passed from B to A.
The testing current may be obtained at
power frequency by means of a double
wound step down transformer, using a volt-
meter having a resistance of about 200
ohms per V; or with a.c. from an earth
testing instrument comprising a hand-driven
generator and a direct reading ohmeter, as
In Fig. 2. During the tests the electrode A
should be disconnected from all other
sources of supply than that used for test-
ing. Two or more permanent electrodes,
which are bonded together under normal
conditions, are useful to enable tests to bo
carried out without interrupting the con-
nection between the plant and earth.

The results of the tests could be plotted
in the manner indicated in Fig. 2, the total
resistance to earth of A being equal to

total voltage from C _tg_A

current from B to A

the boundary of the resistance area of A
being at E and F where the potential curve
flattens out. If the spacing between the
electrodes is too small during these tests
the curve will fail to flatten out between
A and B, as indicated in Fig. 3. This
indicates that the resistance area of B lies
within that of A and the calculated resist-
ance HJ will be less than the actual
resistance FG in Fig. 2. It is, of course,
only necessary to take a single reading of
voltage and current, or of the testing
oluneter, in order to measure the resistance
of A, if it is certain that the electrodes
are wide enough apart. In practice in order
to ensure this is the case the I.E.E. Regu-
lations suggest that two more readings bo
taken, one with B 20 ft. nearer to A and
one with B 20 ft. further from A. If the
three readings are substantially in agree-
ment the mean of the readings may be
taken as the resistance of A. If not, the
electrode B should be moved further from
A and the tests repeated.

It is suggested that when testing an
earth electrode consisting of a driven pipe
or rod, that the auxiliary current electrode
B should be about 80 ft. from* A, 200 to
300 ft. away for testing an electrode com-
prising several plates or rods in parallel,
and 500 to 600 ft. away.for a large distri-
buted electrode having several pipes, rods,
steel structures, and water mains, etc.,
bonded together. It is not necessary for
the three electrodes to be in line provided
the resistance aTea of B does not overlap
that of A and that C does not lie in either.
It should be noted that the resistance of
the electrode may vary from time to time
so that periodical tests are advisable. It
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should also not bo overlooked that, during
fault conditions the soil near the electrode
may become somewhat dried, so that due
allowance should be made for such a
factor.

Earthing Regulations,—The I.E.E.
Regulations require the resistance of each
earth continuity conductor to be not more
than 1 ohm from the connection to the
earth electrode to any other part of the
installation. In general, compliance with
this requirement 1s npt difficult, provided
the ear-thing conductor is large enough and
the cable sheathing or conduit has tight
clean joints. The earthing conductor
should have a cross-sectional area of not
less than half that of the largest conductor
protected, subject to a minimum size of
0.0045 sqg. in., and a maximum of 0.1 sq.
in. The 1.E.E. Regulations also require that
every effort be made to make the consumers
earthing resistance (sum of continuity re-
sistance and electrode resistance) low enough
to allow sufficient fault current to operate
the overload trips or fuses in the event of
an earth fault. This requirement may
prove rather difficult in the case of large
motors. It is, of course, of assistance in
this connection to use the smallest possible
size of fuse and lowest overload trip setting,
and to ensure that the overload trips arc
not rendered inoperative due to stiffness of
switchgear, rough contacts, weak springs,
sticking no-volt trips, faulty liold-on
catches, and the like. For the pur-
pose of calculation, the maximum possible
earth leakage current may bo taken as
equal to

Supply voltage above earth

Consumer’s total earthing resistance
neglecting other portions of the fault
current circuit.

Tiro |I.E.E. Regulations accept direct
earthing protection when this maximum
possible leakage current is less than the
operating current of the excess current
protective devices, and also for circuits
rated up to 100 A where the metalwork is
earthed to an urban system of underground
metallic water pipes having metal to metal
joints. If it is not practicable to make the
earth connection to the main water pipe at
the point of entry to the building the pipe
must have low resistance joints and the
product of the pipe resistance, from the
point of entry to the earth connection,
and the overload trip setting (or melting
current of the fuses) must not exceed 40.
This ensures the potential difference along
the pipe under fault conditions cannot ex-
ceed 40 V. Where these conditions cannot
be complied with the I|.E.E. Regulations
require the fitting of an earth leakage pro-
tective device which will disconnect the
live conductors if the voltage above earth
of the framework of the plant exceeds 40 V.
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This device may be used in addition to, or
instead of, direct earthing, and may be
used on the main or on individual circuits.
The I.E.E. Regulations suggest that the
earthing circuits be tested at intervals of
not exceeding 5 years.

It is of interest to note that the Quarry
Regulations call for the "cables to be
sheathed with metallic covering having a
conductance of not less than half that of
the same length of the largest of the live
conductors contained therein, with bonding
conductors of not less than 0.022 sqg. in
cross-sectional area across the flexible con-
duit which may be used at motors. It
is also required that all the metallic struc-
tures requiring earthing shall be connected
to one or more earth plates by a conductor
having a cross sectional area of not less
than 0.022 sq. in. Another requirement is
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that, where the system is not connected
to the same earth plate or plates as are
the metallic structures, that the several
earth plates shall bo linked by a conductor
(of not less than 0.022 sg. in. sectional
area) unless the resistance between the
several earth plates is not more than
2 ohms. If the system earth plate is not
accessible to the consumer the electrical
resistance of the consumer’s earth plate
must not exceed 2 ohms. It is further re-
quired that tests shall be made at intervals
of not more than six months. The Quarries
Regulations also call for the current in any
a.e. circuit, over 125 V for portable appa-
ratus or 650 V for other apparatus, to be
controlled so that an earth leakage cur-
rent of 5 A or 15 per cent, of the rated
current (whichever is the greater) shall
cause automatic isolation of the circuit.

Substitute Materials

Examples of American Assistance to Meet Service Needs

K Tuesday, March 27, the technical

Press were granted the opportunity
of inspecting what had hitherto been a
secret exhibition where, for the past three
years, Service experts and industrialists
had studied a selection of substitute
materials lent by the United States in
order to help the British production of
Service equipment. The exhibition, which
was organised by the United Kingdom Com-

mercial Corporation, was held at Berkeley
Court-, London, N.W.l, and termi-
nated on Match 31. The ex-
hibits numbered approximately 1500,
and included packing materials, fibrous

products, a wide range of plastics products
and processes, glass, textiles, metals and

leather; the cost of the research and de-
velopment work is estimated at over
£10 000 000.

Among the many exhibits on view were
samples of Foamglass, which it is believed
has vast possibilities for use in the insu-
lation of refrigerators on board merchant
vessels, owing .to its lightness and buoyancy
(Pittsburgh Corning Corpn.). Another item
was a fluorescent envelope for reading
charts on ’planes and ships; this is an
envelope of cellulose acetate, dyed with a
fluorescent material which gives a glow
when placed under ultra-violet light (J. M.
Gordon, N.Y. City). Other exhibits in-
cluded samples of extruded plastics (Carter
Production Corpn., Ohio); plastic duct for
wiring systems (Pierceway Laboratory,
N.Y.); navy cable containing fibre glass
(Owens-Coming Fibre Glass Corpn., Chic.);
electric sealing-iron for hermetically closing
germ-proof paper bags (Reynolds Metals
Co.); all-synthetic conveyor belt (Hewitt

Rubber Corpn., Buffalo); copper-wire
covered with an insulating coating of
thermo-plastic material by a process called
tensulation (Tensolite Corpn., N.Y. City).

Other exhibits were screwloss moulded
“ Victory ” plugs (Eagle Electric Mfg. Co.,
N.Y. City); celaneso insulated tape
(Celanese Celluloid Corpn., N.Y. City); in-
sulating solution—Insl-X-33—for coating
parts in replacement of rubber, also used
for coating .electrical component parts
(Insl-X Co., Brooklyn); cast plastic tools
for forming aluminium sheets in the air-
craft industry, made of “ Thermocast,” a
new plastic based on a'hot melted ethyl
cellulose composition compounded with
plasticisers, resins, pigment fillers and other
ingredients (Ernest Bischofl and Co.);
“ Plexon ” fabric for, among other uses,
conveyor belts for dehydrating machinery
(Rayon Export Corpn. and Froyburg Bros.
Strauss); a preparation of aluminium alloy
surfaces for spot welding (Kelito Products
Inc., Los Angeles); “ Tvgons ”—elastic
materials used for non-insulating tape, com-
pression mouldings, flexible valves, metal
clips for cable suspension, etc. (Stoneware
Co., Ohio); plastic moulded parts including
moulded fusoholders, “Tenite” capand plug
for oil lines, and moulded handwheel weld-
ing equipment (American Moulding Co.);
metal sprayers (Metallizing Engineering
Co., Inc., N.Y.); G.B. plastic moulding
powder for moulding plastic insulating
material (B.G. Corporation, N.Y.); “ Versi-
flex ” plastic tubing and electrical con-
nectors called “ Hylugs ” (Burndy Engin-
eering Co., Inc., N.Y. City); plastic elec-
trode holder for welding (Golden Rod
Equipment Co., Calif.).
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visited the post-war
kitchen unit at the
central Showrooms.

Gains borough
Scholarships.— It s
announced that Mar-

shall. Sons and Co..
Ltd., who formed a
technical school in

Gainsborough 70
years ago and main-
tained it until four
years ago, have made
a gift of £100 towards
a scheme for provid-
ing scholarships for
technical students in
the county.
Fleetwood Bunga-
low Eduipm en t.—
The Corporation has
decided that  the
town’s 100 pre-

News

IIford Kitchen Unit.—The
Committee reports that over 1 000 persons
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Electricity Hospital

TWENTY-FIVE YEARS AGO

TJROM The Etectrician Of
Iff April 2, 1920: Dundee Elec-
tricity Committee has adopted the
proposal of the City Electrical
Engineer to charge for electric

in Brief
Installation.—The
Health Committee has arranged for the
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Chester

Electrical Engineer to
improve the electri-
cal installation at the
city hospital at a cost
of £4.50.

Change of Address.
—King’s. Refrigera-
tion Supplies Co. in-
form us that as from

current according to the living- -March 23, they have
rootn space occupied. The term moved Their offices
“ living-room ” includes all rooms j to 24v Holborn, Lon-

with the exception of bathrooms,
sculleries and outhouses. The
“ guarantee  system,”  though
satisfactory so far as most con-
sumers were concerned, had given
rise to disputes which could not
occur under the new system. The
proposed tariff is 2s. per 100 sq. ft.
per quarter.

don, E.C.I. Tel. Hol-
born 4011. Stores and
trade counter have
been accommodated
at 22, Middle Street.
E.C.I.

Lighting Protest.—
St. Clears P.C. is pro-
testing against the
action of the West
Cambrian Power Co.

fabricated. bungalows
shall be equipped with electrical appliances
throughout.

New Sub-station Sites.—At the request
of the West Hartlepool Electricity Com-
mittee, the Borough Electrical Engineer is
to report on sites for the erection of fur-
ther sub-stations.

in refusing to supply
modified street lighting without- a special
payment per lamp, and against the high
tariffs for private lighting.

Rateable Value Reduction.—The Rother-
hamElectricityCommittee is to seek a
reduction in the rateable value of the
undertaking on account of reduced profits.

In Parliament

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

Electricity Installation Charges.—Mr. De
la Beré asked the Ministry of Fuel and
Power whether, in connection with the
installation of electricity in farms anti build-
ings in the rural areas, he will consider
convening a meeting of the electricity
undertakings throughout the United King-
dom with a view to abolishing the high
charges for installation and long term
guarantees which are at present demanded
bv many undertakings. Mr. Tom Smith,
who replied, said electricity undertakers
were under no statutory obligation to afford
supplies to individual premises situated
more than 50 yards from a distributing line.
This point was one of the matters which
was being taken into account in the general
reorganisation of the industry now under
consideration by H.M. Government.

Road Traffic Signals.—In reply to Sir W.
Bass who asked the Secretary of State for
the Home Department whether, in view of
the altered lighting regulations in London,
he would now give instructions for all the
masks to be totally removed from the traffic-

control lights in the Metropolitan area, Mr.

H. Morrison said the possibility of removing
masks from traffic-control lights was one of
the lighting relaxations which received regu-
lar consideration but ho could state nothing

further for the time being.

Electricity Supply (Hothain, Yorkshire).
—Col. Carver asked the Minister of Fuel
and Power if he was aware of the demand of
the village of Hothnm, in the East Riding,
for an electricity supply, and. as the place
adjoins the mains of the North Lincolnshire
and Howdenshire Electricity Co., if he
would consider the removal of restrictions
there in order to benefit this agricultural
nnd rural community. Mr. T. Smith, in
reply, said that during the war it had been
necessary-, owing to shortage of labour and
materials, to restrict the development of
electricity supplies to cases of hardship and
the requirements of the war effort which
had. of course, included those of agriculture.
He regretted that it would not be possible
to remove these restrictions in this particu-
lar case, without removing them for the
country- as a whole, and he was not yet in
a position to say when this could be done.
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Electrical

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

Mr. A. A. Yardley, who has been
appointed by Ferranti, Ltd., as their
London area meter
sales manager, was
with the Hove elec-

tricity department for
three years. Ho joined
the staff of Ferranti,
Ltd., in July, 1924,
and has represented
the meter sales de-
partment in Scotland,
Ireland and North
East England. During
the war he lias been
engaged upon liaison
work with Govern-
ment departments.

Air Chief Marshal
Sir  Wilfrid Rhodes
Freeman has been appointed a director of
Babcock and Wilcox, Ltd.

Viscount Margesson has joined the board
of International . Combustion. He is a
director of the General Electric Co., Ltd.

St. Pancras Electricity Gommittee has
appointed Mr. W. H. Matthews as chief
commercial assistant at a salary of £650
a year. He has been in the service of the
council for 30 years.

The Minister of Supply has agreed to
release Mr. G. S. Samways from his
appointment as Director of Electricity
Supplies. He will still bo available in an
advisory capacity.

The Council of the I.M.E.A. has
nominated Alderman Sir William Walker
as president of the association for the year
1945-46. and Mr. J. S. Pickles, county
electrical engineer, Dumfries, as vice-
president.

The directors of the North British
Rubber Co., Ltd., have appointed Mr.
G. A. Findlay and Mr. J. L. Cornfoot to
the board. Mir. Findlay is at present-
general sales manager and Mr. Cornfoot
secretary of the company.

Mr. J. P. Hallam, engineer and manager
of the Manchester waterworks department,
retired on superannuation on March 28.
He had been responsible for the electri-
fication of the hydraulic power pumping
station and the installation of generating
plant at Haweswater works.

The Council of the British Institute of
Radiology incorporated with the Rdntgen
Society, have nominated for the ensuing
session. 1945-46, Dr. L. H. Clark as Presi-
dent-; Prof. W. V. Mayneord, Lt.-Col. R.
Boulton Myles and Dr. E. R-ohan Williams,
past presidents; Prof. G. Stead. Dr. D. W.

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

Smithers and Lt.-Col. Hugh Davies as vice-
presidents.

Sir Lawrence Bragg, Cavendish Professor
of Experimental Physics at Cambridge
University, gave a lecture at the Fonda-
tion Universitaire, in Brussels, on science
and technical work in relation to civilisa-
tion. Professor Gerard presented him with
the foundation’s medal.

Mr. C. H. Grindrod, who has served the
Manchester municipal transport under-
taking for 40 years and has been chief elec-
trical engineer to the department for 10

years, retired on superannuation at the
end of last month. He designed several
power and lighting installations for the

department, including the overhead trolley
line anti-flashing device during the war.

Engineer Rear-Admiral J. Kingcome has
been promoted to Engineer Vice-Admiral
and appointed Engineer-in-Chief of the
Fleet in succession to Engineer Vice-
Admiral Sir Frederick R. G. Turner, who
has had to relinquish the appointment be-
cause of ill-health. Engineer Vice-Admiral
Kingcome has been both  Assistant
Engineer-in-Chief and Deputy Engineer-in-
Chief before succeeding to the highest post.
He is 55 years of age and entered the Navy
in 1905.

Lord Vansittart was the principal
speaker at the meeting of the Radio Indus-
tries Club, held at the Connaught Rooms,
on March 27, Sir Noel Ashbridge (the
president) was in the chair. Among others
present were : Sir Robert Renwick; Sir
Harry Railing; Sir Louis Sterling; Mr.
F B. Duncan (chairman, Radio Industry
Council); Mr. H. de A. Donisthorpe (chair-
man of the club); Major V. Z. de Ferranti

and Captain S. R. Milliard.
Obituary
Mr, H. W. E. Hall, manager of the

Sheffield office of the British Thomson-

Houston . Co., Ltd.,
on March 23, aged
63 years. He joined
the'B.T—H. Co., in
Sheffield, in October,

1899. For many, years
he held a responsible
position at theB.T-H.
Sheffield office, being

chief  assistant to
both Mr. A. Lucas
and Mr. 0. S

Nichols. On the deatH
of the latter, he was

Mr. H. W. E. Hall appointed manager.
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Electricity Supply

Manchester.—The Electricity Committee
is to provide a new rectifier in connection
with the trolley-bus service.

London..—The Metropolitan Water Board
is to install electric pumping plant at
Amwell Hill at a cost of £375.

Barrow-in-Furness.—Sanction to borrow
£5 000 for tlio completion of the change-
over, is being sought by the Electricity
Committee.

York.—The Electricity Committee is to
provide supply to a farm at Beningbrough,
at a cost of £800, of which the prospective
consumer will contribute £400.

Wallasey.—The Electricity Committee
reports that for tho year now concluding,
there is likely to be u surplus of £4 604
on tho undertaking, instead of an esti-
mated deficiency of £1 750.

Middlesbrough.—The T.C. has approvod
in principlo a suggestion by the Borough
Electrical Engineer that future council
houses should bo wired to meet electricity
needs for the next 10 years.

Chester.—The Electricity Committee is
to provido a supply to farmers and others
in tho parish of Rushton at a cost of £1 500,
and extend the supply in tho Lache area
at a cost of £9 900.

Henley-on-Thames.—Estimates "amount-
ing to £1 400 have boon prepared for the
T.C., in conjunction with the Wessex Elec-
tricity Co., for renewal of normal street
lighting during the ensuing financial year.

Manchester.—The estimated income of

tho electricity undertaking for the year to
March 31, 1946, is £2 853 000, or an in-
crease of £304 000. Expenditure is put at
£2 827 000, or £222 000 more than, for the
present year. The increased expenditure
iIs mainly due to the high cost of fuel and
advances in wages. The estimated sur-
plus for the year is £25 800, compared with
a deficit of £56 000 for the current year.

Tribunal for Tummel-Garry Pro’ject.—
Mr. John Cameron, who was in charge of
tho recent inquiry into the objections made
to the first constructional scheme of the
North of Scotland Hydro-Electric Board
relating, to projects at Loch Sloy, Lochalsh
and Morar, is one of the members of the
tribunal appointed by the Secretary of
State for Scotland to hold an inquiry into
the objections made to Constructional
Scheme No. 2 of the Board, which has been
approved by the Electricity Commissioners
and covers the Tummel-Garry project and
a small project at 'Gairloch. The other
members of the tribunal are Sir Robert
Bryce Walker, who was County Clerk of
Lanark from 1923 to 1938, and Major G. H.
M. Brown Lindsay, Convener and Deputy-
Lieutenant of East Lothian. It was stated
in the House of Lords last week that it was
for the tribunal itself to determine the
date of the hearing, but it would be im-
possible, owing to the shortage of counsel,
for the inquiry to be properly conducted
on behalf of the various parties while the
courts were in session.

Contracts Open

E give below the latest information

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

Keighley T.C., April 6.—Supply and de-
livery of four 40 kVA 6 600/400 V 3 phase
transformers. Specification from Mr. G. F.
Moor, Electricity Offices, Coney Lane,
Keighley.

Manchester Electricity Department, April
7.—Supply and delivery during a period of
12 months of service cut-outs (Spec. 819),
and cables (Spec. 820). Particulars from
Mr. R. A. S. Thwaites, Town Hall,
Manchester; deposit £1 Is.

Birkenhead T.C., April 7.—Supply and
delivery of 8 rectifier type stationary
charging equipment for 24 and 12 V
omnibus batteries. Specification from the

Transport Manager, Laird Street, Birken-
head.

Littleborough U.D.C., April 10.—Supply
and delivery of one 500 kVA indoor type
transformer.  Specification from Mr. G.
Hill, Council Offices, Littleborough.

Glasgow Lighting Department, April 14.
—Supply of electrical fittings, from June 1,
1945, to Mar. 31, 1946. Specification from
the Lighting Department, 20, Trongate,

Tees-side Railless Traction Board,
April 20.—Supply of two 300 kW mercury
arc rectifiers and associated equipment.
Specification from the Clerk to the Board,
Municipal Buildings, Middlesbrough; de-
posit, £5 5s.

Cleethorpes T.C., April 21.—Supply, de-
livery (and erection of high tension, low
tension switchgear) for the following: (a)-
H.t. switchgear; (b) l.t. switchgear; (c)
500 kVA transformer and (d) h.t. cable.
Specification from Mr. B. S. Lord, Elec-
tricity Showrooms, Grimsby Road, Clee-
thorpes.
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Industrial

Irish Industrial Training School.—The
Government of Northern Ireland has de-
cided to establish its first industrial train-
ing school for which the training and
trades to be served will be determined
after consultation with employors’ and
workers’ organisations in accordance with
post-war industrial requirements.

Smokeless Zones.—Proposals for ending
the smoke nuisance by the sotting up of
smoltoless zones are described in a new
booklet published by the National Smoke
Abatement Society. In such zones the
emission of any smoke would be an pffence.
Copies of “ Smokeless Zones ” may be
obtained from fhundos House, Buckingham
Gate, London S.W.I, at 3d. each, post free.

House Service Units.—The engineering
supplement to the Siemens’ Magazine for
February- and March deals with house ser-
vice units, and some .of the types intro-
duced by Siemens Brothers and Co., Ltd.,
which have received favourable, considera-
tion, are described and illustrated. Kitchen
units, controlling cookers and other
domestic apparatus, and cartridge fuses
are also discussed.

Peace-time Production.—With reference
to the announcement that the Board of
Trade have allocated 19 factories for peace-
time production, Brookhirst Switchgear,
Ltd., state that in their case this refers to
a small factory adjacent to their main
switchgear works. The main Brookhirst
switchgear works will be fully engaged on
the production of switchgear for special
purposes until those demands are satisfied.

B.l. Pocket Book for Wiremen.—In an
attractive black cover with gold lettering,
this pocket book, issued by British Insu-
lated Cables Ltd., contains useful data
on ‘copper wires and strands, flexibles, the
carrying capacity of cables, fuse wires,
amperage of motors, capacity- of conduits
and other information including extracts
from the I.E.E. Regulations and a short

description of some of the B.l. wiring
systems.

Water Resources of Canada.—The
Dominion Water and Power Bureau,

Surveys and Engineering Branch of the
Department of Mines and Resources,
Canada, has published volumes S7 and 90
of the Water Resources Papers, which deal
with the surface water supply of Canada.
The first contains the results of investiga-
tions by- the Dominion Hy-drometrio Survey
in the provinces-of New Brunswick. Nova
Scotia and Prince Edward Island for the
climatic yearn October 1, 1938, to Sep-
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tember 30, 1940, and the second the results
of investigations in.British Columbia over
the same period.

Mould Growth Test.—The Saxonia Elec-
trical Wire Co., Ltd., have forwarded
the following report from the Ministry- of
Supply giving the result of a mould growth
test on Insu-glass conductors: *“ Five
samples from No. 20 s.w.g.—No. 40 s.w.g.
Insu-glass (unvarnished) conductors were
submitted to C.I.E.M.E., and these were
tested for resistance to mould growth under
tropical conditions, and after 28 day's no
trace of mould growth was found. Insu- .
glass covered wires therefor© comply- with
the conditions laid down in C.I.LE.M.E. in-
struction T/HO/19/1.”

N.F.E.A. Publications.—The following
publications under the heading “ Wages
and Working Conditions of the Electrical
Contracting Industry,” have been issued by
the National Federated Electrical Associa-
tion: (1) A 44 page booklet, dated Janu-
ary-, 1944, entitled * Industrial Agreements
and National Working Rules ” inclusive of
amendment slips as below, price Is. per
copy; (2) amendment slips (reference “A”
to “G” .inclusive), bringing the contents
of (1) above up to date to May. 1944, price
Gd. per set; (3) amendment slips (refer- .
ence “ H ” to “ O” inclusive) which, to-
gether with (2) above, bring these booklets
up to date to October, 1944, price 6d. per

set. The charges are inclusive of postage.
Notes for Electrical Contractors.—Aris-
ing from the revocation of the Dis-

charge Lamp Lighting (Control) (No. 1)
Order, 1943, it has now been agreed that
(1) the non-manufacturing members of the
Electric Discharge LaTnp Auxiliaries Com-
mittee will receive authorisation from the
Ministry- of Supply permitting them to
acquire power factor correction conden-
sers; (2) all distributing members of the
Electric Discharge Lamp Auxiliaries Com-
mittee will receive a licence from the
Ministry of Supply permitting them to dis-
tribute either directly or through trade
channels to the user, such condensers as
may be ordered for the power factor cor-
rection of electric discharge lamp circuits.
Certain members of the Electric Light
Fittings Association who have previously-
received licences will receive licences to
acquire and dispose of these condensers.
The effect of this arrangement will he that
the user, the contractor and the electrical
wholesaler will no longer need to obtain
licences. The need to exercise discretion
in the installation and use of power factor
correction condensers still exists.
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Company News

A. C. Cossor, Ltd.—Intm. or ord. 3%
tux free (same).
Coventry Machine Tool Works,
—Fin. div. 4.8% mkg. S% (same).
South Wales Transport Co.,
Div. on ord. 5%.
Urban Electric ply Co.,
Fin. 4% (same), mkg 8% (same)
Joseph Lucas and CO., Ltd.—Intm. div.
2£% (same), on ord., payable May 14.
E lectric Supply Corporation, Ltd.—
Fin. on ord. 6Jr% (same), mkg. 10% (same).
Wellworthy' Piston Rings, Ltd.—
Intm. div. 5% (same), payable Apr. 23.
Windermere and District Electric
Suppty' Co., Ltd.—Pft. 1944 £5 715. Brot,
in £5 517, ord. div. 10%. Fwd. £6 062.
Quebec Power.—'Net" pft. 1944 (after
tax) §508 058 ($572 164). Taxes $378 181
($376 801). Earned per sh. §1.02 ($1.03).
South Wales Power Co.—Fin. div. on

Ltd.

Ltd.—

Ltd.—

ord. 4% (31%), mkg. 6% less tax for vr.
(51%).

Pye (lIrertand);—>P ft. 1944, after
deprecn., £783 (£959). Taxn. £3 142
(£27862). Fwd. £6 383 (£5 282).

Kansas Gas and Electric.—N et income
after  taxes) for 1944 51 212 390
$1 309 219).

Enfield Cable Works, Ltd.—Fin. div.

61%, mkg. 121% less tax, both same. Net
pft; for 1944 £115 894 (£117 206).
N ational Boiler and General Insur-

ance Co., Ltd.—Rev. balce. 1944 £52 224
(£56 642). To res. £20 000 (£30 000).

Wessex E lectricity- Co.—Do. is payg.
to Edmundson’s Electricity Corporation
fin. div. 3% (same), mkg. 5% less tax
(same).

ltlinois Power.— Rev. 1944 528 384 606
($26 710 863). Net inc. (after tax)
52 690 305 (S3 276 019). Earned per prefd.
sh. 55.56 (S6.77).

Pacific Telephone and
(U.S.).—Gross income 1944
55118 895 003). Net
520 590 204).

Westgate and Birchington Gas and
Etectricity.—Rev. 1944, £3 418; int. on
im-stmts, £28. Tax, £1 772; int. on de-
posits, £7; fwd. £5 589 (£3 922).

Associated E lectrical Industries,
Ltd,—Dealing permission has been granted
in £1022330 £1 8% cum. pref. stk. of
Associated Electrical Industries.

Manganese Bronze and Brass Co., Ltd.
m—Fin. div. on ord. 17|%, mkg. with intm.
J25% for yr. (same). Net pft. £151 161
(£230 405), before tax £104 000 (£172 500).

Shrops. Worcs. and Staffs. Electric
Power Co.—gin. divs. on “ B ” ord., 3%
(same), mkg. 5|%, less tax. for 1944

Telegraph
$127 992 571
520 652 032

(same). Fin. div. on “ A ” ord. 4%, mkg.
S%, less tax (same).

Wm. Beardmorb and Co., Ltd.—Fin.div.
on ord. 7% (same), mkg. 10% (same).
Net pits, for 1944, £177 345, £12 323 de-
crease. Dirs. recommend £100 000 (same),
to war coritings. res.

Cambridge Instrument Co., Ltd.—Pft.
1944 (after tax) £45 574 (£49 049). To pen-
sions £1 000 (gen. res. £1 600), dirs.” foes
£850. Div. 15% (same) and bonus 3d.
(6d.), both tax free, fwd. £11 539 (£11 400).

sMersey Power Co., Ltd.—Net rev.
1944 £387 549 (£357 386). Brot, in £76 465
(£121 777), and from overestimated costs
in prev. yrs. £104 128. To taxes. £115 000
(E136 878), deprecn. and renewals £299 207
(£199 921). Ord. div. 8% fwd., £85 596.

Mid-Cheshire E lectricity- Supply- Co.,
Ltd.—Net rev. £102 918 (£104 090). Brot,
in £19 563. Inc.-tax £42 364 (£40 737),
deprecn. and renewals £17 831 (£16 279);
pensions £5 000 (same), employees’ bonus

£2 500 (same). Ord. div. 8% (same).
Fwd. £25 253.

A. A. Jones and Shipman, Ltd .—Net
pft. 1944 £23 122 (£17 637). Brot, in
£28 263 (£47 419). War damage £501
(£950), dirs.” fees £500 (same); note
rcdemptn. £2 537 (£700), note int. £1089
(E1 120). Pref. div. £1 894, gen. res.
£10 000 (£30 000). Ord. div. 10% (same).
Fwd. £33 833.

Columbia Gas and Electric Corpn.—
Consd. gross rev. of subside. §137 829 875
($140 922 757), net rev. (after taxes)

8§24 993 460 ($25 553 327), bice, for parent
co. 8§19 670 946 ($20 084 522), -to exes.
$2 056 305 (Sl 633 209); net income
$13 709 726 ($14 137 012), to prefd. divs.
S6 453 640 (same), earned on common
$7 256 086 ($7 683 372).

W oking Etlectric Supply Co.—Net rev.
1944 £104 942, plus int. £3 139 and £4 565
brot. in, mkg. £112 647. To inc.-tax
£27 277, deb. int. £9 433, 6% cum.
pref. div. £3 000, 7% “ C” cum. pref.
£3 500, 10% “ C” cum. pref. £5 000,
intm. ord. 3%, tax free (same), £4 435,
deprecn. and renewals fund £22 191, res.

£20 000, war damage contributn. res.
£5 000, fin. ord. 41%, tax free, £6 653,
fwd. £6 158.

American Telephone and Telegraph.—
Prelim, rept. for 1944 shows operatg. rev-.
$230 192 000 ($209 575 761), to operatg.
exes. S145 343 900 ($130 197 042). Federal
taxes  $60 984 000  ($51 780 000); net
operatg. income $23 865 000 $27 598 719),
add div. net income, etc., $162 390 000
(%165 178 937); total income $186255 000
(%192 777 656), to int. $23 117 000
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($24 246 892), net income S163 138 000
($168 530 764), to  divs. $171 924 000
($168 478 336); deficit $8 786 000 (surplus

$52 428).
Pacific Telephone and Telegraph.—
Total operatg. revs. 1944 $221 600 042

($203 982 763), exp. maint., etc.,
$121 253 029 ($106 844'226), deprecn. and
amortisatn.  $24 685 674  ($24 096 503).

Fedl. income-t a'x $10 331354
($10 122 814), excess pits, tax $23 590 130
($21 189 684), other taxes $17 006 004
($16 132 672), net operatg. income
$24 733 851 ($25 596 864), total income
$23 943 480  ($24 800 194), interest
$2 753 370  ($3 418 182), net income
$21190 110 ($21 382 012), pref.divs.

$4 920 000 ($4 920 000), com. divs.

$15 382 812 ($15 382 812), surplus $887 298
($1 079 200).

Company Meetings

Coventry Gauge and Tool Co., Ltd.—
At the annual meeting held at Coventry
on March 28, Mr. H. H. Harley, C.B.E.,
the chairman, said the company’s total
turnover in 1944 was more than five times
that of 1938. The number of employees
has grown from approximately 750 in 1938
to approximately 5000 in 1944. During
the year 1944 wages and salaries paid by
the company amounted to over £1 500 000.

Hoover Ltd.—The annual meeting was

held at Greenford on March 23. Mr. C. B.
Colston, chairman and joint managing
director, in the course of liis address, said

the progress of the company had been very
satisfactory. Prior to 1939, the company
was dependent upon arrangements with the
associated companies for research and de-
velopment. At the outbreak of war they
started their own research department,
which had done valuable work and would
be continued. A large proportion of the
equipment manufactured during the war
was either entirely designed or adapted by
them. The demand for the company’s
products after the war would probably
exceed the supply. How long this would
last depended largely upon controls.
British Mechanical Productions, Ltd.
—The adjourned annual meeting was held
in London on March 23, Brig.-Gen. R. F.
Legge, the chairman, presiding. In the
statement circulated with the accounts the
chairman said the expansion of the com-
pany’s business would inevitably mean an
increase in capital. The directors were giv-
ing consideration to this important matter
in association with the Philco Company,
and shareholders might expect to hear
about this within the next few months as
part of a general scheme of refinancing of
the Philco group. Developments and re-
search had also been provided for by the
company in conjunction with P.R.T.
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Laboratories, Ltd., which was the central
research organisation of the Philco group.
He was pleased to be able to report that
there had once again been an increase in
the company’s turnover.

India Rubber, Gutta Percha and Tele-
graph Works Co., Ltd.—In the course of
his address at the annual meeting held in
London on March 2S, Sir Walrond Sinclair,
K.B.E., the chairman, said notwithstand-
ing the difficulties which faced the rubber
manufacturing industry as a whole and the
company’s own special problems, he looked
forward with the greatest confidence to
their company successfully taking its proper
place in post-war reconstruction and de-
velopment and contributing its full quota,
as it already had to the national effort dur-
ing the period of the war,

Ericsson Ltd. — The

Telephones,

annual meeting was held in London on
March 29. Sir Harold A. Werr~ier, the
chairman presided. In the statement

circulated with the report and accounts
the chairman said the company’s output
last year was again well maintained, every
part of the plant contributing its quota to
this. While they would continue to con-
centrate upon War work, the management
was not unmindful of the need to have
plans ready to put. into operation im-
mediately the war ended. Their plant and
organisation would be ready for a rapid

change back to normal peace-time
activities.
Metal Prices
Monday. April 2
Cog per— Price. Inc. .
est Selected (nom.) perton £60 100 - =

Electro Wtrebars ... £62 0 O — —

H.O. Wires, basis . per ‘Ib. 9%,d. — —

Sheet 10%d. — —
Phosphor lironse—

ere‘(JTeIe hone)basis ,, Is. ONd. — —
Brass (| 0/405)

Bod, basis — - =

Sheet ,, — - =

Wire ... 10 — —

Iron and Steel—
|%' Iron (E. Coast
emame No. 1)...
Galvanised Steel Wire
E] Cable Armouring)
asis 0.104 in. ... "
Mild Steel Tape
(Cable Armouring)

perton £7 13 6 15s. —

£28 5 0 15s. —

basis 0.04 in. £20 0 0 — —
Galvanised SteelWire
No. 8 SW.G. " £26 00 — —
Lead Pi$—
English i £26 10 0 — —
Foreign or Colonial £250 0 — —
Tin—
Ingot (mlnlmum of
99.9% purity) . " £303 10 0 — —
Wire, basis......ccccouene. per Ib. 3s.10d. — — #
Aluminium Ingots ... perton £S5 00 — —
Spelter... £25 15 0 — —

Mercury (spot) Ware-
housé " perbott. £69 15 0 — —
Prlces of’v?alvamsed steel wire and steel tape supplied by
the C.M.A.  Other metal prices by B.T. Cables Ltd.
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SCOTTISH POWER COMPANY

Hydro-Electtic Board’s Schemes-

HE thirty-fifth ordinary general meet-
ing of the Scottish Power Co., Ltd.,
was held in Edinburgh on ¢March 29.

The Chairman, Mr. William Shearer,
presided, and in the course of his remarks
said: AIll our plants, hydro-electric and
steam, functioned satisfactorily during the
year, enabling us not only to meet all de-
mands within our areas of supply from
Service Departments, factories and works
directly engaged in the prosecution of the
war, but also to satisfy the requirements
of our general consumers.

Hydro Board's Schemes

Since our last meeting the Hydro Board
have published two constructional schemes,
and the brief references which I shall make
to them are intended only to indicate the
extent to which our interests are or may
be affected.

Constructional schemo No. 1 lies entirely
outside out areas of supply, and our in-
terest is therefore indirect and remote.

Constructional scheme No. 2 similarly
comprises a major project based on the use
of the waters of the rivers Tutnmel and
Garry and a minor project at Gairloch.

Distribution schemes have also been pub-
lished affecting the same areas in the
vicitjitv of the minor developments. The
minor projects and developments are
stated to be completely uneconomical.

The Tummel-Garry project lies within
the 1922 area of supply of the Grampian
Company, and is designed to take ad-
vantage of the water control we have
established at great cost in our extensive
catchment areas. By all the laws of equity
the very substantial benefit which will
accrue to the Hydro Board through our
works and operations should be recognised
if the development is proceeded with. This
aspect of the scheme is receiving our con-
sideration in addition to various other
matters which would affect us.

Excluding special supplies to authorised
undertakers and the Central Electricity
Board, the average price; obtained during
the year 1944 from our general business,
which includes power, domestic, shops and
agricultural supplies, was as low as 1.3d.
per unit. Including special supplies, the
average price was slightly under Id. per
unit.

These figures completely refute- the
accusations frequently levelled against us
that we are exploiting the Highlands and
using their natural water resources in order

Mr. William Shearer’s Review

to supply electricity in the southern areas.
Our uninformed critics, however, may have
changed their view in the knowledge that
the development of the water-power re-
sources of the Highlands and the supply
of electricity in these sparsely populated
districts by the new Hydro Board will de-
pend almost entirely on profits—if one may
dare to whisper such a word in referring to
a “ non-profit earning ” organisation—
profits anticipated from export to the
south, unless, of course, in the meantime
the tax-payer is called upon to foot the
bill.  In other words those critics may,
somewhat reluctantly perhaps, have come
to the conclusion that the devil they knew
is probably not much more objectionable
than the devil they are only beginning to
know.

Further reductions in the rates of sup-
ply to power users in industrial areas
served by our selected stations were carried
into effect during 1944 and our tariff foi-
public lighting supplies was also reduced.

All our agreements with industrial users,
except within the areas of the Grampian
Company, contain a coal clause which pro-
vides for an increase in the unit charge in
ratio to the rise in the cost of fuel above
a basic figure. The reduction in the rates
of supply to these consumers includes a
concession of between 8 per cent, and 9
per cent, on the special fuel charges which,
I believe, is much appreciated by those
engaged in industry.

Nationalisation

I will not detain you by elaborating my
views on the question of nationalisation
and public ownership of this and other in-
dustries as | have given expression to those
views at length on numerous occasions
both here and elsewhere.

I will content myself to-day by sug-
gesting that if any of you are inclined to
be influenced by the opinions of those
political theorists and bureaucratic
monopolists who are so eager to create to
their own specification a new world for
other people to live in and who are al--
ways so vociferous in times of national
emergency, you should think well before
giving any support to their policies.

If these gentlemen should ever achieve
their ambition, the shackles that would be
placed upon us would have such a deaden-
ing effect that in the course of a genera-
tion or two, this great country of ours
would descend into the category of a
second or third rate power.
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Commercial

Mortgages and Charges

Note.— The Companies Act of 1908 provides that
every Mortgage or Charge shall be registered within
21 days after its creation, and that every company
shall, in its annual summary, specify the total amount
of debt duefrom it in respect of mortgages or charges.
The following mortgages and charges have been
registered. ~ The total debt prior to the present creation
as shown in the annual summary, is given—marke
with an *—followed by the date of the summary, but
suck total may have been reduced.

Needham Engineering Co., Ltd.,
Sheffield.—Feb. 17, £6 500 mort., to Hills-
bro’ Estates, Ltd.; charged on land and
bldgs. situate junction of Tcwnhead St.

and Pinfold St., Sheffield. *£6 500. Sept.
27, 1943.
A. C. Ford Ltd., Wolverhampton,

electrical and motor engineers. March 3,
series of £t 000 (not ex.) debentures,
present isstie £400; general charge.

A. Taylor and Son (Eastern) Ltd.,

Beccles, motor and radio experts. March

1, £650 mortgage, to Eastern Counties

Building Society, charged on property.
*£1' 200. October 25, 1944.
Satisfactions

Electric Supplies (Bloxwich), Ltd.—

elec. engrs.—Sat’n Mar. 3, £2 331 los. 3d.,
reg. Aug. 24,1938.

Mechanical and E lectrical Engineer-
ing CO. (Sheffield) Ltd.— Sat’n. Mar. 3,
of mort. reg. Aug. 30, 1941.

Coming

Friday, April 6 (To-day).
I.E.E., MEASUREMENTS  SECTION.—London.

Vi.C2. Discussion, " Arc Engineers Losing
their Sense ot Proportion on the Accuracy of

Industrial Measurements? ” . D. Hawkes.
530 p.m. N.W. STUDENTS' SECTION—Man-
chester. “ Electrical Computing,” R. B.
Quarmby. 650 p.m.

INSTITUTE OF TIIE PLASTICS INDUSTRY'/N.W .
SECTION.—M anchester. “ Commercial Testing
of Plastics in the U.S.A.” Capt. Hertel.
6.30 p.m.

Saturday, April 7.

I.E.E.. LONDON STUDENTS' SECTION.—Visit-
to St. Bartholomew’s Hospital. E.C.I. 230 p.m.

junior Institution of Engineers, N.W.
SECTI ON.—Manchester. " Roll Grinding
Machines,” J. Gradwell. 350 p.m.

Monday, April 9.

I.E.E., WESTERN CENTRE—Bristol. “A
*Survey of the Problems of Post-War Tele-
vision’” E. J. Edwards. 5p.m. N.E. CENTRE.

—Royal Station Hotel. 'Newcastle-on—Tyne.
Annual general meeting, follow«! by an in-
formal conversazione.

Tuesday, April 10.

IE E.,, SCOTTISH CENTRE.—Glasgow. In-
formal paper, “ Plastics for the Engineer.”
P. D. Bitchie and W. A. Kirkwood. 6.15 p.m.

Wednesday, April 11.
I.LE.E., TRANSMISSION
W.C.2. “ Distribution

SECTION.—London.
of Tensile Load in
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Information

County Court Judgments

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

Freeman, Hugh, 62, Woodward Road;
The Dell, Rock Ferry, electrician. £26 18s.
Nov. 22.

March, Cecil E., 4, Fellows Road, Fam-
borough, electrician. £18 0s. 1d. Dec. 15.

Allen Barton (Engineers), Ltd.,
R/O., Providenco Foundry and Engine
Works, St. Holens Junction, St. Helens,
engineers. £19 2s. Feb. 1

Eyre, Albt. R., 95, Barton Road, Stret-
ford, electrical engineer. £10 2s. Jan. 16.

Whitehead, Edgar Granville, 18, Claren-
don Road, Moreeambe, electrical engineer.
£14 13s. 9d. Jan. 31.

Company Winding Up
Kye Electrical Ltd.— (Voluntary
Winding-up). A general meeting of the
members of the above named company will
be held at Electra House, Victoria Em-
bankment,. London, W.C.2, on April 17,

1945, at 11 a.m., to receive the account of
the Liquidator.

Events
Relation to Temperature and Sag of Steel-
cored Aluminium Conductors,” W, WL
Douille. 5.30 p.m. INSTALLATIONS SECTION.—
W aldorf Hotel, London, W. Luncheon. 1230
for J p.m.

ELECTRODEPOSITORS' TECHNICAL SOCIETY —
Birmingham. “ The Plating Shop, Plant and
Layout.” S. Wernick. 6.45 p.m.

Thursday, April 12.

Installations
“ Factors
Lighting
Interiors,” 11

Section—London.
Influencing the Design, of
Installat,ions for Building
0. Ackerley. m530 p.m.—
CARDIFF  STUDENTS’ SECTION.—Students' lec-
ture. “ Electrical Engineering Research,” H.
W. M. Warren.— -S. MID. STUDENTS’ SECTION.—
Stafford. “ Fibrous Glass Insulation for Elec-
trical Machines,” S. Steinbock. 6.50 p.m.
DIESEL ENGINE USERS' ASSOCIATION.—CaxtOll
Hall, Westminster. ” Cold Metal Spraying and
Its Application to Internal Combustion
Engines,” V. G. Young. 230 p.m.
SOUTH WALES INSTITUTE OF ENGINEERS.—
Stepney Hotel. Llanelly. ” Plastics, or Use of
Coal Bye-Products,” Dr. IV. Idris Jones. 3 p.m.

Friday, April 13.

W.C.2-
Electric

I.LE.E.. N.E. STUDENTS' SECTION.—Newcastle-
on-Tyne. CO, Measurement,”. R. Lord.
6.30 p.m. o'

Saturday, April 14.

I.E.E.. LONDON STUDENTS’ SECTION.—Visit to
the Nine Elms Works, Battersea, of the Gas
Light and Coke Co. Ltd. 230 p.m.
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IN OUR CASE

ACCURACY AND DEPENDABILITY

COPPER . COPPER-NICKEL
(CONSTANTIN)

MANGANIN* NICKEL-CHROME

ITEMANCAN)

IN ENAMEL « COTTON = SILK INSULATIONS
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MAKERS OF GOODI AMPS FOR OVER 50 YEARS

PHILIPS LAMPS LTD « CENTURY HOUSE «SHAFTESBURY AYE - W.C.2
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THE RECORD "MINOR” INSULATION TEST SET

will give you the data you require

THE RECORD ELECTRICAL CO., LTD.

BROADHEATH . ALTRINCHAM . CHESHIRE.
Telegrams: 3221/2 Altrincham. Telegrams: " Infusion” Altrincham.
LONDON OFFICE: 28, Victoria Street, Westminster. S.W .I. 1
Reliability inDomestic and Manufacturers increasing their
IndustrialElectrically Heated sales by reputation use
Appliances is assessed by “CROMALOY IV” Nickel-

the life ofthe element. Chromium Alloy Resistance Wires.

A. C.SCOTT a CO.LTD-CROMALOY HOUSE. CITY RO., MANCHESTER
dm 1128
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WATERTIGHT
CABLE COUPLINGS

N 659. 5 Amp. 250 Volt.
3-pole earthed
Flange Angle Plug.

SIMMONDS V STOKES LTD.
hd CONSTANT AG' OUTPUT Victoria.House,Southampton Row.London. W.CI-W M "» P6J7& 2163

« WIDE A.G. INPUT LIMITS
= ENTIRELY AUTOMATIC
= QUICK ACTION

The constant A.C. input voltage A POWERFUL ROBUST
called for in so many modern SELF-SUSTAINING
industrial and laboratory appli-1 WINCH
cations is provided with maximum

accuracy and reliability by B.A.T. AUl woll e

Automatic Voltage Regulators. b AR U

Seven standard nominal ratings are é?ﬂ%‘g'ﬁﬁaﬂﬂ“ !

carried in stock, 10-1,000 W atts, Zatiul i

giving 230 V * 1% with 185-270 in-
put. Other ratings to special order.

Onf 1A Priorities delivery s

Hundreds of thousands

either early or ex stock. Please tupplled during the  last
request Bulletin V.R. 1243 for ooyt DEol- BHNd», Acre»
complete data. [ i 0/ EUc. Li|. Fitting*
notrun back, h en H»lI*. Hotels,
ALSO SUPPLIERS OF wheels o | V V1 e swpert Cur
Static Mains Transformers of all types lglrsct, 7 stommar L Hotaat,
and " Variac ” infinitely variable voltage i RS p>Y slfns.  Street Lighting.
. i Types / ARP. Clothes Racks, Rly.
regulating transformers. Stn. Lighting, Hosci, etc.
“lonpod Eiec”ric Firh :
LTD UPUrvd. <871a
ELECTRICAL AND RADIO LABORATORY APPARATUS ETC. RATCHETS - PAWLS
SPRINGS, OR GEAR
WHEELS

180 Tottenham Court Road, London, W .|
And 76 Oldhall Street, Liverpool 3, Lancs.
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re f°r
p«ions

Write, ’Phone

oCal.... »

RDJOHNSON, CLAPHAM & MORRIS LTD.
WHOLESALE ELECTRICAL DISTRIBUTORS

7-9, SWAN STREET. MANCHESTER. 4.
’Phone: DEAnsgate 5491

HEAD OFFICE: JACEM HOUSE. TRAFFORD PARK. M/c 17.

Post-

On AIR MINISTRY List
Made by the London Platinum Screw Mfg. Co., Ltd.
SOLE SALES AGENTS—

ELCORDIA LIMITED
2 Caxton St..Westminster, London, S.W.t
Telephone: ABBEY 4266.
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PIRIOID w «o»' ' BOBBINS

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

April 6, 1945

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

which Is a Laminated Bakellte Product, and Presspahn.

They possess both high Electrical and Mechanical
strength.

Ask for "ATLAS” Bobbin Card M. 12391 which covers all the require-
ments of the Small Mains Transformer Industry.

H. CLARKE & CO. (MANCHESTER) LTD. #SSr, E SS A S
ATLAS WORKS, PATRICROFT, MANCHESTER

¢.OLDh

INDUSTRIAL

ELECTRIC APPLIANCES

Solon Electric Soldering Irons

are, of course, only available

" r essential war work.
SOLON ELECTRIC
SOLDERING IRON

SOLONI
ELECTRIC
INSULATION

STRIPPER SOLON Industrial Electric Appliances

are designed for practical use under factory
conditions. They are robust and efficient.

The Soldering Iron illustrated is repre-
sentative of a range which includes models

with various types of bits suitable for a

SOLON . . N
ELECTRIC wide variety of jobs.
SOLDER POT The Insulation Stripper provides aquick

W. T. HENLEY'S

method of severing the insulation neatly
without damaging the conductor, by means
of an electrically heated wire.

The Solier Pot maintains $lb. solder at
working temperature.

Please write for Folder Y9.

TELEGRAPH WORKS CO., LTD.

MILTON COURT, WESTCOTT, DORKING, SURREY
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Makers of Synthetic;

Impregnated
and Coated)

For the
MANUFACTURE
of LAMINATED
SHEETS and

> TUBES

SAMUEL JONES & CO.,LTD

16-17 NEW BRIDGE STREET. ECA4. PHONE: CENird 6500

Wherever and whenever intercommuni-
cation telephones are concerned keep the
name Ericsson in mind. Thus you will be
sure of efficiency, reliability and service.
For everything in internal telephones
consult
ERICSSON TELEPHONES LTD.
56, KINGSWAY, LONDON. W.C.a (HOLborn 6416)
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SEEING LIFE AGAIN IN ITS TRUETDLDURS'

FOR EVERY POSSIBLE
ELECTRICAL NEED

7ke Vost.War B’I'F

You may be sure that colour will come
into its own in Britain’s 20th Century
“Shop Window” of craftsmanship. A
new, brighter era, in which the Aeraspray
Method of Industrial Finishing will play a
not inconsiderable role, will follow half a
decade of drab utility. When YOU are
able to switch over, make certain you are
ready to “switch on” all the Aeraspray
Equipment necessary for your post war
requirements. Our technical advisers are
always at your service. Contact us]to-day.

AERASPRAY

That little more in perfection and

quality that means so much in perform-

ance. Technical leaders since 1821,

On Admiralty, War Office and Air
Ministry Lists

ROBERT RILEY LTD.

MILKSTONE SPRING WORKS. ROCHDALE,

Telephone: Rochdale 2237-8.'
Telegrams: "RILOSPRING."

MAKERS OF PORTABLES, SPRAY GUNS, BOOTHS, DUCTING
COMPRESSORS, AUTOMATICS. FANS, HOSE, AIR RECTIFIERS

AERASPRAY MANUFACTURING CO. LTD.. I VICTORIA ST.. LONDON, S.W.1
171-213 THIMBLE MILL LANE. BIRMINGHAM. T. A, a« MANCHESTER, BELFAST. ETC
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Hour after hour in the Libyan Desert
our tanks had to “ lie up ” -in hiding.
Their radio sets dare not transmit,
but they had to be able to receive.

With a dual output Rotary Trans-
former, “ receiving only” was
extravagant of current — over 5
amps. That was too much. The
problem was passed to Hoover
Ltd., who had designed and produced
the dual instrument.

Their solution was the “ Pup” —
a small Rotary Transformer which
cut current consumption when “ re-
ceiving” to only 1.7 amps. — cut
weight from 12 Ib. to 84 Ib. and cut
cost too. Two of these “ Pups,” one

for receiving, one for transmitting,
are now in the “ Power Pack " of the
radio set on practically every British
Army radio-equipped vehicle; includ-
ing tanks, self-propelled guns,
armoured cars, etc. Just another
example o f* practical ” engineering 1

Nearly 200,000 Hoover designed and
built Rotary Transformers, of this
type alone, help maintain battle-
field communications.

If your post-war plans take into
account Rotary Transformers
for Radio Equipment, Fractional
H.P. Motors, Generators or
Blowers, getin touch with us now

HOO,VERUZL.

LIMITED

makers of

THE WORLD'S BEST CLEANER

HO'OVER LIMITED, PERIVALE, GKHENFOED, MIDDLESEX

Printed in Great Britain by straker Brothers Lta.,
Brothers, Ltd., af Bouverie House, 154. Fleet Street. London,

194-200, Bishopsgate, E.C.2, and published by
.C.4:—Friday, April 6,1945.
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