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c fl). A SYMBOL OF
& n RELIARLE METERING

POLYPHASE kWh METER WITH kVA DEMAND INDICATOR

SIMPLICITY— always a feature of C, & H. design—is strongly evident in
this combination meter. One set of terminals and connections ensures correct
installation. The testing and adjusting of the meters is simplicity itself

Manufacturers :

CHAMBERLAIN & HOOKHAM LTD., BIRMINGHAM



May 25, 1945 -

LONDON: A W ZELLEY
73.GREAT PETER ST..
iIWESTMINSTER.SM |
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BILL SWITCHGEAR LTD
BIRMINGHAM-20

MANCHESICR-CLASGCtV-
BELFAST BURTOH OH-TREMT
EXETER sSOUTHAMPTON

\OILSWITCH" BtftM!INCHAM .
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The New Craftsmanship for

The millions of new houses which are and will be needed in this country—
“ prefabricated ” and brick built alike—will call for ample supplies of standardised
electrical products of good design, quality and durability.

The M.E.M. factory is fully equipped to turn out switches, fuseboards, and other
electrical gear immediately the change over from war priorities to peacetime production
becomes permissible. By full mechanisation and skilled planning M.E.M. engineers
have created the New Craftsmanship which might be described as quality in quantities.

Quality' depends upon good design, good materials and tested construction,

production is the result of mechanisation and organisation. The M.E.M.
factory is self-contained and self-sufficient. It produces
good electrical gear from start to finish—good all through.

. sMEM 8"
All-Insulated
Switch and Fuse

SWITCHGEAR <« MOTOR STARTERS
FUSECEAR < ELECTRIC FIRES

MIDLAND ELECTRIC MANUFACTURING CO LTD., TYSELEY, BIRMINGHAM, 11
London Showrooms and Stores « 21-22 Rathbon®© Place. London, W.l < Manchester Showrooms and Stores: 48-50 Chapel Street, Salford, 3
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perwet*

BRITISH INSULATED CABLES LTD",

Head Office . PRESCOT, LANCS. Telephone PRESCOT 657».
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UP TC 600 AMPERES
UP TO 660 YOLTS

WITH OR WITHOUT MAIN SWITCHES

SEMI-ENCLOSED FUSES FOR
ORDINARY DUTY

CARTRIDGE-FUSES FOR HEAVY DUTY
fc WITH ASTA JEST-CERTIFICATES

War-time power-distribution
problems must be quickly
solved, and they are not
always easy. The Reyrolle
solution lies in the quick
manufacture of distribution-
boxes designed to meet

any individual requirements

REYROLLE

HEBBURN-ON-TYNE ENGLAND
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“Anacos” Fine Bare Copper Wires
are supplied Plain Annealed, Hard
Drawn and Tinned Annealed.
Where high standard work must
be maintained, they are the choice
for consistency in Electrical and
Radio Work.

SRR FRERRRIC Ko B L e c%m'}’wsﬁ%‘}m SIS

8701 (9 lines) ANACONDA WORKS. SALFORD. . LANCS MANCHESTER"
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fractional horsepower

J)  MOTORS

The most popular in the country

CAPACITOR
MOTORS

£H.P.to 1H.P.
Up to 250 volts.

BALL OR
SLEEVE BEARINGS

Solid Base Mounting

. Molors are available for:—
Solid Base Mounting
Cradle Mounting
Resilient Mounting

Resilient Mounting
fitted with
Automatic Belt-tension Adjuster

Spigot Mounting

The most compact machines

Spigot Mounting obtainable compatible with

/Vertical. Horizontal\ reliability, quiet running, and
Vor Inclined Positions/ proved performance.

BTH RUGBY

THE BRITISH THOMSON-HOUSTON COMPANY LIMITED. RUGBY, ENGLAND
A32S6

ALL RANKS-ALL SERVICES
Thank them NOW.
by a gift or legacy to
HAIG’S FUND-RICHMOND-SURREY
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“ Brook " type, “ Peaked ”and “ Flat” patterns
are shown above. In each case a joggled joint
.renders the covers firm and rigidly inter-
locked when laid. The ends of Flat and
Peaked covers are respectively convex and
concave, so enabling the many obstacles met
with to be easily overcome.

Lengths, 18 in.and 36 in.,widths,in. to 12in.
Details of reinforcements and other informa-
tion are contained in a booklet, which will
be posted to you on request.

TARMAC LTD., VINCULUM DEPT., ETTINGSHALL, WOLVERHAMPTON

Telephone  BILSTON 41101 = (8 line«)
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PLAY SAFE — USE

CROmMPTOtI

WoOolRo CHBLE

CROMPTON  PARKINSON  LIMITED. HOUSE. VICTORIA  EMBANKMENT. LONDON, W.C.2
Telephone: TEMple Bar 5911 Telegrams : Crpmpark. Estrand, London
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— and motors, motors for
every industry—from
1(40 h.p. toTS.000 h.p. and
upwards— Metrovick can
supply them all.

your inquiries,

ELECTRICAL S LTD.
TRAFFORD PARK - MANCHESTER 17

JIA402

INCREASE PRODUCTION BY
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AIREY GAMP'S
methods apply in
principle to the consumer
of electricity. The only
trouble is that consumers
tend to be ‘dispoged’ at
one and the same time
and unless your maximum
demand limitation is to
become a bottle - neck,
off-peak load control is
essential.

BIAS SYSTEMS
FOR STREET LIGHTING AND
OFF-PEAK LOAD CONTROL

Particulars gladly upon request.

STANDARD TELEPHONES AND CABLES, LTD.. NEW SOUTHGATE, LONDON.'N.H. 'Phone: ENTerprisi 1234
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WESTINCHOUSE

A.G. VOLTAGE STABILISER

A Undistorted output Rapid response to
wave. mains or load
changes.
" Constant  output A copstant owutput
with mains changes from zero to full
of 15 % load.

Only one equipment needed to stabilise the supply
to an entire measurements laboratory or recording

installation, etc.
Standard sizes from 80-1,200 V.A. output.

Write for literature to Dept. E.

WESTING HO USE BRAKE & SIGNAL CO., LTD.
PEW HILL HOUSE - CHIPPENHAM . WILTS.
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CABLE INSULATING PAPER
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ARDING

Electric POWER is a mighty
sinew of the nation's effort. Itmust
be GUARDED against leakage.

Tullis Russell Rothmill Cable
Insulating Papers are called
upon by leading cable manu-
facturers to perform this task,
and it is carried out admirably
by these renowned, uniformly
high-quality insulating papers.

Rothmill Papers are guaran-
tee from metals and grit.

Write for details of the com-
range.

TuUriZnol rCoiid
Aechmuty & Rothes Paper Mills, Markinch,
Scotland

LONDON MANCHESTER BIRMINGHAM

ITndor St, 372 Com Exchange 116 Colmore Row
E.C4 Bldgs” Corporation St.






DURACABLES SSgs*

DURAW IRES

V24174
SfitcttsKf...

DURATUBE & WIRE LTD.

Faggs Road, Feltham, Middx.
Telephone: FELtham 3332 & 330.3

DURAWIRES & DURACABLES ARE NOT A WAR EMERGENCY SUBSTITUTE

They »re not t »ubititute at ail in the tense in which this Irritating word "is xenerally used. DURAWIRES

AND DURACABLES have their own OUTSTANDING PROPERTIES and will play their pan in bu>ldinx the
New World as they have helped to win the war

ELECTRODE
SOLDERING
MODEL No. H 1008. TOO LS

(BRITISH PATENT No. 544011)

Suitable for light or medium work, and JAW TOOLS are available for solder-
soldering temperature is attained in _Ing cables into lugs, ferrules on to
thirty seconds. tubing, etc, up to 3' in diameter.

Production is speeded up as the
soldering time is considerably reduced.
Other models of hand tools are

available.
These tools operate from power units
\4. Light Duty and are safe in use. Operate off
Jaws. A.C. supply.

Proprietors :
AND CABLES LIMITED,

ferndown NORTHWOODAMHILLS, 5»
NORTHWOOD, MIDDLESEX.

[Telephone: PINNER 48S5.
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MISCELLANEOUS  ADVERTISEMENTS

SITUATIONS VACANT
OVERSEAS EMPLOYMENT.
ASSISTANT ELECTRICIAN required for

Mine, in West Africa. Salary £25 per month
plus £15 per month subsistence allowance
(payable whilst resident in. Colonc?/), plus £10
per month war allowance. Good prospects
and leave on full salary between tours. Free
passage and furnished quarters provided.
Written applications (no interviews) giving
the following essential details:—(1) Full name.
(2 Date of Birth. (5) Whether married or
single. (4) National Service Registration
Number and Local Office shown on Registra-
tion Card N.S.2. (5) Medical Grade if known.
(6! If discharged frofn the Forces, particulars
of Service number, rank, unit, and reasons
for discharge. (7) Industrial training and
experience. ge) Name and address of present
employers. (9) Details of present work should
be sent to The Secretary, Overseas Man-
power Committee (Ref. 2086), Ministry of
Labour and National Service, York House,
Kingsway, London, W.C.2. Applications .will
not be acknowledged. s !

FOR SALE
OEARCHLIGHTS (sale or hire), Carbon Rods,
°Ebonite. Fibre Hightensite, Porcelain
House-wiring and other Cleats, Reels and
Knobs, Mirrors, Lenses, Lamp Lowering and
Suspension Gear, T.R.S., lead and other
Cables, Winches (hand), hundreds of thousands
in use, etc.—London Electrio Firm, Croydon.

T EATHER FINGER STALLS—Made of
X-[Chrome Hide. Very strong and hard
wearing. Length 3 in.” Price 4s. per” doz.

Prompt delivery-. Sample on application.—
Willson Brothers, Industrial Clothing Manu-
facturers, Epsom, Surrey. _
T?0R SALE.—1 Exide Battery 3 FMF-1MD.
A 24 Volts, 185 A.H. Can I>e inspected—E.
Bollard & Co., Gladesmore Wharf, Gladesmore
Road, S. Tottenham. N.15. ]

PATENT AGENTS

WAM al L JJUAl U -

Phone:

Handbook, and Consultations free.
City 6161.
LONDEX REMOTE CONTROL
of STREET
LIGHTING
MASTH]
snvrcT—F
SAFTERY. p/tor nms.
This simple arrange-
ment In wide use.
Ask for leaflet 104JEL MAM
LONOEJX == LID

MANUFACTURERS OF RELAYS

2DIANERIEY HOADIDNDON S-E-ZO»»iCSTL»»

THE ELECTRICIAN

PUAL TESTOSCOPE

This new

dual model

indicates 2 t0.30

volts and 100 to

750 volts: Send for inter-
esting leaflet R.4,on “ Testing,”

RUNBAKEN'MANCHESTER'1

For

all Elec-

trical Work.

To British Stan-

dard or any other

specifications. With a

reputation for purity of con-

stituents and  excellence of

appearance. CREY& MARTEN, Ld.
Southvyark Bridge, 8.E.I.

Phone: Hop OIH. [am™: Auialiram, Boroh
BIRMINGHAM : Il, James St.

Phone: B'ham 3 Cent. 6006. Gramsr: Amalgam, B’ham.

THE ALL-BRITISH

MAVITTA

DRAFTING MACHINES
and TABLES

DRAFTING
MACHINES
FOR ALL
BOARDS

PERFECTLY
BALANCED
TABLES
Write NOW

for literature and
prices

The Mavitta Drafting Machines Ltd.

Anchor Works, Park Road,
ASTON, BIRMINGHAM 6

Telephone: EAST 0482
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132 kV.
Single-Core Self-Contained

COMPRESSION CABLE

ENFIELD CABLES LIMITED

Telephone : Howard 266! (10 lines) BRIMSDOWN « MIDDLESEX
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Electrical Engineering,

Industry,

Bouverie house. 154, Fleet Street, London, E.C.4.

Science and Finance

Telegrams ; “ Benbrotric, Fleet, London.

Telephone; Central 3313 (Ten Lines').

Midlands Offices Daimler House, Paradise Strtet, Birmingham.
1x6, Hope Street, Glasgow, C jz

The Offices of The Electrician are closed on Saturdays In accordance with the
and its associated publishing organisations.
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Telephone: Midland 0784.
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N this page in the May 4 issue of

T he Electrician, comment was
made on tho position in .which, the sup-
ply industry is likely to find itself next

winter, and though the coming of VE-
day since then may, in the opinion of
some, have materially altered conditions,
it is yet too early to estimate the extent
to which tho maximum demand in the
country generally may be affected. It
may be said with some certainty, how-
ever, that in spite of the changed cir-
cumstances, some shedding of load may
still bo unavoidable during next winter—
especially in the event of a severe cold
Spell—and confirmation of this, possi-
bility is given by the Ministry of Fuel,
which is seeking through the Commis-
sioners, the co-operation of all supply
authorities in order to reduce to a mini-
mum tho inconvenience and loss to in-
dustrial and domestic consumers, which
such shedding of load may bring about.

The situation is, for obvious reasons,
as much the concern of industry as it
is that of the supply undertakings, and
it is, therefore,’ interesting to note that
a number of undertakings supplying

reduced by the required amount, in
order that supplies to domestic con-
sumers, shops, hospitals, works engaged

Qn continuous process methods, and so
t bo intorrupted.

The J7success of tins ér any similar ar-
rangement- is, of course, dependent upon
the willingness of the principal industrial
consumers to co-operate, and calculation
0f the extent of potential load reduction
in eiich case., It is suggested that dur-
inS tho Process of making any suoh ar-
rangemefits, now or in the future, the
possibility of reducing the amount of the
peak by a substantial transfer of load
from the morning to tho afternoon
period should not be overlooked. The
reason for this suggestion is based on the
fact that during the winter months of
1944 the difference between the morning
and afternoon national loads was of the
order of 870 000 kW, whereas it is now
1190 000 kW. If either by some altera-
tion in its working hours or processes, it
is possiblo for industry to partly carry
out in the afternoon some of the work
executed in the morning, such irregu-
larity of load would bo eliminated, or at
least reduced. It must also be remem-
bored, that in order to maintain ade-
quate supplies next winter, the supply
engineer will require, during the next
few months, to overltaul ami repair his
generating plant, and after the essential
withdrawals have been made, the margin
availablo for operation will be dan-
gerousiy low.

The possibility of giving some relief
to existing generating plant was con-
siderod as long ago as 1940, when it was
suggested tliat surplus private generating
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capacity might bo utilised. ' To this sug-
gestion is 'fiow added: the recommenda-
tion that supply undertakings should in-
vestigate methods of arranging with, the
owners of any standby Diesel -plant in
their areas for its operation, so as to -re-
lieve! the public supply -system of the
whole or part of the demand normally
made by the owners of such plant. The
Air Ministry have already indicated that
some of the Diesel-driven generating sets
at their establishments could bo used
for this purpose, and it is known that in
a number of industrial concerns there
is similar plant which might be used at
peak periods.

Industrial Co-operation Needed

HE above facts are already known to

the supply undertakings throughout
tli© country, as also are the suggestions
we have given. In the circumstances,
therefore, we can do no more than hope
that industry will, .in its own interest,
adjust demand in such a way that the
morning and afternoon loads are brought
nearer to comparable figures. The sup-
ply industry, during the last six years,
has operated, and still is, under con-
ditions which limit its' freedom to
extend its generating capacity, and the
responsibility for the present shortage
rests not with'the industry, but with the
Government’'s Productive Executive. The
question of whether that responsibility
has been abused or not, though debat-
able, must remain in abeyance until the
present problems of meeting the supply
needs of the immediate future are dealt
with. In doing so, the industry of the
country generally is invited to co-
operate with - the supply industry in
every possible way. To what degree
such co-operation has materialised will
be known next winter.

The National Register

HE report which the Executive Com-

mittee of the National Register of
Electrical Installation Contractors pre-
sented at the annual meeting yesterday,
Thursday, shows that the net number on
the register at the end of 1944 was 1 332.
In view of the number of contractors
who have been put out of business since
1939 for various reasons, this figure is
relatively high and may from now on be
improved upon. Less satisfactory is the
fact that out of 125 visits by the
register’s inspector to contractors, in 78
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eases did- the work disclose faults for
correction.' Bearing in ‘mind that not
all contractors are members of tire
register -it is reasonable to assume that
their installation work is not in all cases
subjected to such severe criticism as is
that of registered contractors. The re-
sult is that there -may be an even greater
number of faulty installations put into
service than the industry is aware of, and
the good name of electricity may suffer
in consequence. If out of 125 visits to
the work of contractors on the register
78 prove to be faulty, how many non-
registered contractors, wo wonder, -would
survive a similar test ? With so much
domestic wiring to be done in the im-
mediate future, special care should be
taken so that the public safety is ensured
on the one hand, and the reputation
which electricity holds for service is not
besmudgod on the other.’

Gutting Down Munitions

OME idea of the concentration of the

labour force of this country on the
production of munitions of war, was
given last week in the House of Commons
by Mr. oriver Minister of
Production. Such concentration readied
its peak late in 1943, when about 41 mil-
lion people were working on orders for
the three Supply Departments. It,was
then decided to make 1944 the year of
maximum impact on Germany and this
involved some withdrawal from industry
of man-power to increase and maintain
the Armed Forces, to strengthen such
services as docks, depots, transport, and
so on. By mid-1944 the comparable
figure on munitions was 4 million and by
the late autumn of the same .year the
figure was 3} million; this figure, even
apart, from the end of tlio German war,
would, we are told, have fallen to about
31 million by next month. An earlier
estimate of the man-power required in
this country for munitions by the end of
the first- year of the now Japanese war
was about 2j million, a figure that was
expected to fall progressively over a year.
The aim is apparently, to secure as far
as possible, that output is cut in those
plants which can most- usefully and
quickly return to essential civil produc-
tion. The task of organisation ahead is
that of reducing smoothly over a period
ofmonths, a munitions programme that
has taken over five years to build, at a
time when large numbers from the

Lyttelton,
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Armed Forces are being simultaneously
reabsorbed into .civil life. The success
with which this will bo done will depend
upon tho ability of industry to restart its
civil manufacturing capacity, and that
must depend upon tile willingness of the
Government to release skilled, as against
unskilled, labour and sufficient raw
materials. Mr. L ytteiton looks upon it
as a formidable task, but without a
better understanding than now exists of
the needs of industry, atis well nigh im-
possible of execution.

Birmingham University Extension

T HE electrical industry will be par-
ticularly sympathetic to tire appeal
for £1 500000 which is being made by
Birmingham University, for Birmingham
was the starting place of many well-
known personalities famed for their work
in the electrical field. Something over
£600 000 has already been subscribed or
promised, and, it is pleasing to note that
included in the subscription list are
the names of many well-known manu-
facturing organisations. Among the de-
velopments at which the appeal aims is a
now laboratory for mechanical and elec-
trical engineering, and in view of the
higher standard of technical education
advocated by the I.EJE., anything that
can be done to advance the facilities at
our universities should be welcome.
Speaking recently on the future of Birm-
ingham, DI’. Raymond Priestley, the
vice-chancellor, emphasised that, if the
university was to make a real contribu-
tion to the country’s vital need, it must
set out to give students something they
could not get elsewhere. If all our uni-
versities acted on the same impulse, the
requisite standard of technical education
needed to lead tlhe world would soon be
attained.

The E.D.A. Takes the Offensive

FTER s. long taking part in what

might be called the war -time
negation of electricity, the E.D.A. has
assumed a mild offensive in the promo-
tion of electrical development by the
publication of a booklet dealing with
street lighting. In this, the association
reminds the public that a generation is
growing up that has never seen real
street lighting, and that generation one
which is suffering most road casualties.
In 1939, there were 70 licensed motor
vehicles to every mile of classified road
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in .the country, and the average daily
increase in vehicles was nearly 500. To
counteract tho mounting toll of acci-
dents, elecfirio street lighting was being
installed at the rate of 1000 miles a
year, and in 1938 alone replaced 18 900
gas lamps. Next month, with tho re-
storation of the basic petrol ration, the
potential dangers of our roads will in-
crease, but with the resumption of street-
lighting held up for reasons of fuel
economy until July, local authorities are
thus presented with a golden opportunity
to do all in their power to re-
duce those dangers. The present ab-
sence of street fighting will allow of com-
plete overhaul without inconvenience, to
tho public, and though ho one can rea-
sonably expect anything revolutionary
in character, every one is entitled to
expect their local authority to remove
the dangers of the roads attributable to
bad fighting—in spite of-the war.

Electrical Aids to Military Training

T HE application of eleotrical methods
to military training have for many
yearn been an accepted fact, but the
variety of such application during the
war has exceeded every pre-1939 con-
ception. Information on the subject has
for security reasons not been generally
available, but with the war in Europe at
an end, some slight lifting of the veil of
secrecy is possible, and we learn as a
result that, among the latest methods
of training air crew's, wared wireless is
playing no inconsiderable part. A scheme
—conceived, we understand, by Mr. P.
technical director of Redif-

Adorjan,

fusion, Ltd. — was completed and in-

stalled in 1940 which does simultaneously
for a number of complete air crews
what the Link mechanical trainer does
for pilots, and since then such equip-
ments 'have played an important part
in building up the air forces of practic-
ally all the Allied Nations. The scheme
is based on the Rediffusion method of
wired wireless and reproduces artificially,
with aural and visual effects all the con-
ditions obtaining in actual operations
from “ briefing to “ reception” on re-
turn, including flak, searchlight inter-
ference and so on. Incidentally, Mr.
read a paper on Wire Broad-

Adorjan

.casting at a meeting of the Royal Society

of Arts on Wednesday, and the details
given above lent special interest to his
remarks.
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French Supply Problems

By Our Correspondent in Paris

ONE of the bi%gert, electricity supply

problems whic ance has to face is
the development of her thermal plant in
proportion to the construction of hydro-
electric stations.’ For example, the [atest
figures for current production show a de-
cided decline in %eneration by water
power, because of the dry weather. On
the other hand, the recent cold sni
caused an increase in consumption whic
had to be met by thermal plants.

The programme drawn up for the entire
reconstruction of hydro-electric plant in
France is evidence enough that the French
intend putting their country among the
first and the largest power producers by
this means on the Continent, but genera-
tion by thermal stations will have also
to be increased in order to meet any pos-
sible falling off in hydro-electric output
due to weather conditions.

Thermal Stations

At the moment there are about 250
largo thermal stations in the country, not
counting small plants operated by mines
and large metal and steel works, and the
bulk of the load falls upon 168 fairly
up-to-date units with a total capacity of
5350 000 kW. The average age of the
plants, however, is a good 16 years, al-
though during tire past three years many
plants, particularly iry the Paris region
have been modernised.

Of the latter, the most interesting are

the installations at Lomme, Mauleuge,
Lens, Comines, Bully les Mines and St.
Denis Il. That at Lomme was> brought

up-to-date in 1942, with the installation
of a.new turbine operating at a pressure
of 67 kgs. per sg. cm.; together with
an alternator of'31 250 kVA, generatinF at
10 kV, and two automatically fed boilers

War-time Extensions

The St. Denis Il plant was completed in
1942, being the fourth instalment in a
long-term programme. The installation
comprises a turbine for operation at
58 kgs. per sg. cm., a 72 000 kVA, 10.5 kV
alternator, and two pulverised fuel boilers.

In spite of these extensions, however,
the war years were very heavy on the
country’s thermal capacity, one of the
difficulties being the irregularities in the
coal suppgl, which necessitated the plants
being used spasmodically according to the
coal available; the constant starting and
stopping which this entailed, contributed
to heavy wear. Secondly, coal was very
poor in quality, compared with pre-war
standards.

In 1939 the Arrighi plant used
0.534 kg of coal per kWh, whereas in
1942 the figure had jumped to 0.608 kg,
likewise the Saint Denis Il plant, which
used 0.514 kg in 1939, now uses 0.582 kg.
In 1939 ash content amounted to from 10
to 15 per cent., whereas to-day, the figure
is 25 to 30 per cent.

Due to the dry winters, thermal plant in
France has, too, been required to carry
most of the load and whereas in 1939, in
the Paris region, the output was 2 203
milion kWh, it rose in 1943 to 2 741 million
kWh, and in the north from 2 908 million
to 3 493 million kwh.

Future Developments

The programme for extensions during
the next nine years, includes the replace-
ment of at least half the existing thermal
plants in the country and, while some
opinion 'was more or less against such
extensions in view of the hydro-electric
programme, it has been pointed out that
hydro-electric, generation cannot be de-
pended upon and thermal generatin
plant of additional capacity is require
to meet any emergency.

It is anticipated that there will, during
the next ten years, be an increase in
hydro-electric capacity from between
1000 000 and 1 200 000 kW, together with
an increase in thermal station capacity of
from 300 000 to 360 000 kW.

In the Paris region the increase will be
greater than elsewhere. The city is at
present fed by a network of 220 kV lines
over distances ranging up to 400 km, but
it is anticipated that the transmission volt-
age will be stepped up'to 400 kV.

Reconstruction of jthe network, how-
ever, will not be easy, because of the
shortage of raw materials.

SCOTTISH HYDRO BOARD
When questioned recently as to the
annual remuneration paid to each mem-
ber of the North of Scotland Hydro-Elec-
tric Board, and the annual remuneration
paid to the officers of the Board as set
out on é)age 2, of the annual report, dated
April 23, 1945, the Secretary of State for
Scotland stated that the salaries as deter-
mined by the Minister of Fuel and Power
and himself, with the approval of the
Treasury were : Chairman, £il 000; deputy-
chairman, £3 000; and other members,
£500. The remuneration of the officers
was in terms of the Hydro-Electric Develop-
ment (Scotland) Act, 1943, determined b
the Board, and was not a matter in whic
he had either locus or cognisance.
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Submarine Cable Oil Pipe-Line— Electrical Engineering Feat

T HE substantial contribution made by the
British electrical industry to the success
of the Allied Armies of Liberation since
D-Day by the provision of oil pipe-lities on
the principle of the submarine cable without
the core lias now been revealed. By this
means a continuous stream of petrol floned
from this country first to Cherbourg and
then to Boulogne and on into Germany.
Linked with the tliousand-mile oil pipe-
line, previously described in The
Electrician, these cable pipe-linos, supple-
mented with a system of steel pipes, to-
ether known as *“ Operation Liuto”
Pipe—Line-Under-the-Ocean? have supplied
120 million galls, of petrol to the Allied
mechanised armies since the first cable line
came ipto operation on August 12. Now
they earn,' a million gallons a day. There
is a continuous flow from Mersey-side to
Frankfurt on the other side of the Rhine,
via- Dungeness and Boulogne. Of the six-
teen pipes running from Dungeness ten are
cable pipe-lines. Four other lines run from
the Isle of Wight to the Cherbourg Penin-
sula, making 20 in ull. It took ten hours
to lay the line from the Isle of Wight to
Cherbourg and five hours from Dungeness
to Boulogne. It weighs 65 tons to the mile.

In a statement from 10, Downing Street,
the Prime Minister paid the following
tribute to British engineering:—

“ It is now possible to reveal the exis-
tence of an oil pipo-line system under the
sea stretching across the Channel to the
Continent. A large part of the Allied
Expeditionarf\;' Force has been supplied
with petrol by this unique method, which
provides for petroleum the,same kind of

facilities upon a hostile shore that the
Mulberry’ Harbours provided for general
military stores.

‘ot ration Pluto ' is a wholly British
achievement and a feat of amphibious en-
gineering skill of which we may well bo

proud.”

Mr. Geoffrey Lloy'd, M.P., Petroleum
Warfare Minister, said: “ From the very'
birth of the project we sought the help oi
industry and all the various firms did
marvels of swift development and con-
struction.”

The idea of a cross-Channel oil pipe-
line was conceived early in April, 1942,
when Mr. Geoffrey Lloyd, Minister in
charge of the Petroleum Warfare Depart-
ment (a secret department set up in 1940)
arranged a demonstration of flame
throwers for Lord Louis Mountbatten, then
Chief of Combined Operations. After-
wards, Mr. Lloyd asked Lord Louis
whether, on the petroleum side, anything
more could be done to assist the Conti-
nental operations which were being
planned. Lord Louis’ reply was “ Yes.
Can you lay an oil pipe-line across the
Channel?” Experts declared that it would
be impossible.  However, Mr. A. C..
Hartley', chief engineer of the Anglo-
Iranian 0*1 Company, suggested that it
might be possible to make a pipe-line some-
what like a submarine electric power cable
without the cores and insulation and to
lay this across the Channel in a few hours
from eable-lay'ing ships. Mr. Lloyd placed
an order for several hundred yards of this
pipe-line  which Dr. Wright, managing
director of Siemens Bros, and Co., Ltd.,

In the left-hand picture the Hais cable is seen passing round the cable drum used for controlling

the speed of laying:

on the right the cable is shown carried in a continuous length in the

hold of H.M5. “ Latimer”
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agreed to manufacture with the utmost
priority, and Sir William Fraser, chairman
of the Anglo-Iranian. Oil Company, pledged
his cotnpany’s support to the development
of the idea.” The name subsequently given
to this pipe-line was Hais (Hartley, Anglo-
Iranian, Siemens).

Within the space of a fortnight this trial
lottgth was laid in the Thames from a cable
ship made available by Sir Stanley Angwin,
Engineer-in-Chief, General Post Otlice.
The results were so promising that Mr.
Lloyd, after consulting Lord Louis Mount-
battcn, Sir John Cunningham (Fourth Sea
Lord), Sir Walter Vennin% (Quarter-Master
General) and Sir Christopher Courtney (Air
Member for Supply and Organisation, Air
Ministry), reported the initiation of the
project to Mr. Churchill. Mr. Lloyd re-
ceived word to press ahead with_all speed.
Subsequently, ice-Admiral  Sir Arthur
Palliser, who succeeded Sir John Cunning-
ham, General Sir Thomas Riddell-Webster,
who followed) Sir Walter Venning, and
General Sir. Humphrey Gale, S.H.A.E.F.
Supplies Chief, took the greatest interest in
the project.

Bristol Channel

As a first step in the next phase of the
task, Mr. Lloyd placed an order with Sie-
mens and W. T. Henley's Telegraph Works
Co., Ltd., for two 30-mile lengths, to the
originul 2-inch diameter design for pressure
trials. This design was subsequently
modified to provide larger carrying capa-
city by increasing tho diameter to 3 in. and
strengthening the cable for working pres-
sures in excess of 1200 Ibs. a sg. In. It
was decided that an experimental lay should
be made across the Bristol Channel where
the currents and other conditions approxi-
mated those in the English Channel.

No existing cable ship was large enou?h
to carry’ a full length of this unusually
heavy cable, and the S.S. “ London,” a
coaster, was fitted out with cable gear and
became the cable layer H.M.S. “ Holdfast.”
An experimental cable was laid by this ship
in December, 1942, from Swansea to llfra-
combe, and this,-after considerable diffi-
culties were successfully ' overcome, de-
livered petrol from one shore to another.
Consumers of petrol, in North Devon and
Cornwall did not realise that, for more than
a year, their supplies of petrol had been
pumped across the Bristol Channel from
Swansea. Large supplies of Hais cable
were ordered when this test had proved the
feasibility’ of the scheme.

.Meanwhile, a second proposal made at
the end of April, 1942, by Mr. B. J. Ellis,
chief oilfields engineer of the Burmah OQil
Company, with Mr. H. A. Hammick, chief
engineer of the Iraq Petroleum Company’,
who had been seconded by their companies

Experiment
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to the Petroleum Department, was being
developed and this was called Hamel pipe
(Hammick /Ellis). With the help of Stewarts
arid Lloy'ds Ltd., A.l. Electric Welding?
Machines Ltd., and the National Physica
Laboratory, it was proved that 20 ft.
lengths of 3-in. diameter steel pipe could
be welded automatically'into any required
length, and could be wound on to a drum
like cotton on a cotton reel, and pulled off
again relatively' straight, provided only
that the drum was 30 or more feet in
diameter.

The Director of Naval Construction at tiro
Admiralty' developed Mr. Ellis’s first idea,
on which Messrs. J. and E. Hall had given
valuable advice, and designed H.M.S.
“ Persephone ” which, from being a hopper
barge, was converted to a craft with a
great wheel rotating in trunnions on her
deck, capable of carrying many' miles of

3 in. Hamel pipe, and of pay'ing it into the
sea.  After H.M.S. “ Persephone ” had
shown that Hamel pipe could be

packed ” in this way for delivery where
required in one ﬁlece, the development was
undertaken of the %cond idea of the float-
ing drum capable of carrying the full length
of pipe which might be required for the
Channel crossing, and which model tests
made jby tho National Physical Laboratory
in their ships’ tanks had showed capable
of being towed like a large bobbin, paying
off pipe as it went. Sir Allan McDiarmid,
chairman of Messrs. Stewarts and Lloyds,
arranged for his company to proceed with
the construction and later with the manage-
ment of a special factory', for electrically
welding 20 ft. lengths of pipe into 4 000
ft. lengths at the rate of 10 miles a day,
and of facilities for storing these lengths
to a total of 350 miles.

Co-ordination of the Scheme

Arrangements were made for mooring
the floating drums, to be named H.M.S.
“ Conundrums,” or more brieflx,
“ Conuns,” in deep water at the end of the
pipe racks, so that the 4 000 ft. lengths
ml%ht be welded into a continuous length
of 30 or more miles and wound neatly,on
the" Conuns while they, were rotated. The
Conun is 90 ft. long and more than 50 ft.
in diameter overall and, when fully wound
weighs, ,1 600 tons—the weight of a des-
troyer—anfl can carry 70 miles of pipe-
line. The drum around which the |]B(e

‘is wound is 40 ft. in diameter- and
ong. - .

Agfter the successful trials of the Hais
cable in April. {1943, Mr. Lloy'd arranged
that the manufacture of Hais cable and of
Hamel pipe and thé co-ordination of the
whole scheme, together with the provision
of pumping stations on the English shore
should be the responsibility of thé Petro-
leum Warfare. Department, of which Majorr
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General Sir Donald .Banks is Director-
General. The work then developed in con-
junction with the Admiralty Department
of Miscellaneous Weapons Development,
and the responsibilit% for laying the pipes
at sea was accepted by the Royal Navy,

Force “ Pluto,” under Captain J. F.
Hutchings, R.N., was .then formed. It
was composed of ships of all sizes, from
10 000 tons down to barges and motor
boats, manned by Merchant Navy seamen
under the White Ensign, and was placed
under the command of Admiral Sir Bertram
Ramsey', Allied Naval Commander of the
Invasion Forces. The main base was at
Southampton, and there was a second base
at Tilbury'. It numbered 100 officers and
1 000 men. Three merchant ships, in ad-
dition to HALS. “ Holdfast,” wero fitted
out with special cable-lay'ing machinery'.
Two were capable of carrying 100 miles of
3 in. Hais cable and the other ship 30 miles.
Thames barges were converted for handling
cable at the shore ends where the large
ships could not operate. Six “ Conuns ”
were constructed for handling the Hamel
pipe. New pipe lines were run from the
British system to take petrol to the coast.
Special "high pressure pumping stations
were cleverly camouflaged in an old fort,
a modem amusement park and in a row
of seaside bungalows.

Shortly' before D-Day the Prime Minister
accompanied by Mr. Geoffrey Lloy'd and
Admiral Sir Bertram Ramsay made a per-
sonal inspection of the apparatus. Opera-
tion Pluto began a few weeks after D-Day
as soon as the mines had been swept from
the approaches to the tip of the Cherbour:
Peninsula. Several lines were establishel
and the R.A.S.C. personnel responsible for
the operation of the installations began
pumping petrol to Normandy. As soon as
Boulogne was captured and the mines on
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the Dungeness-Boulogne route had been
cleared, pipelines were laid.

In a short time, the R.A.S.C. began to
pump oil to the Continentfrom the cleverly-
concealed pump stations on the coast, The
Royal Engineers built, and the R.A.S.C.
operated, a continually lengthening series
of pipe lines which stretched from Bou-
Io%[:e to Antwerp to Eindhoven, to Eme-
rich, and soon a millions gallons a day
were being pumped from the Mersey' to the
Rhine. <

A special Petroleum Unit of the R.A.S.C.
maintains direct contact with the French
terminals of the submarine lines Cross-
Channel wireless telephone. Any" varia-
tion in the quantities delivered through (the
lines can be instantly detected and re-
ported. Many of the pipe-line laying opera-
tions took place under adverse conditions
of weather; 500 miles of pipe were laid
between Dungeness and Boulogne.

Among the companies who contributed
to Operation Pluto were thé following :—

Hais cable : Siemens Bros, and Co., Ltd.,
Johnson and Phillips, Ltd,, W. T. Henley's
Telegraph Works Co., Ltd., Callender's
Cable and Construction Co., Ltd., Pirelli
General Cable Works, W. T. Glover and
Co., Ltd., Standard Telephones and Cables,
Ltd., Edison Swan Electric Co., Ltd., the
gglegraph Construction and Maintenance

Hamel pipe: The A.l. Electric Weldin
iMachines, Ltd., the British Insulate
Cables Ltd., J. and E. Hall, British Thom-
son-Houston Co., Ltd.

Construction of the pumping terminals
and the supply of the pumping plant, etc. :
Mather and Platt Ltd., A. Royrolle and
Co., Ltd., the Isle of Wight Electric Light
and . Power Co., the Folkestone Elec-
tricity Supply Co., Ltd., the County’ of
London Electric Supply Co., Ltd.

On the left British troops are seen installing the T-union valve in the first petrol pipe-line to

Boulogne.

On the right is a “ Conun” being moved into position for the winding of the steel pipe
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Annual Meeting of A.O.E.C.

The President on Government Control

HE annual general meeting of the

Association of Officers and Stall Mem-
ers of Electricity (Power and Sui)ply)
Companies of Great Britain, was held at
Falcon House, London, May 17, the chair
being taken by the president, Brig.-General
R. F. Legge..

In submitting for approval the report
of tho Executive Committee and statement
of accounts for 1944, the President said
that the subscriptions received during the
year amounted to £212 15s. as against
£148 5s. in the previous year, an increaso
of £64 10s. There was a surplus of income
over expenditure of £142 17s. 9d. which had
been credited to the association’s fund, now
amounting to approximately £750. Invest-
ments had been increased by the purchase
of £100, 31 per cent. War Loan 1952, and
a further purchase of stpck would be made
during the current year.

The time was approachin? when the
Executive Committee would consider
whether the association could be thought to
be possessed of sufficient funds for im-
mediate purposes, and this might lead to a

roposal to reduce the annual subscription
or the current year to a nominal sum to
meet current expenditure for administra-
tion.

The influence of the association would be
in direct’ ratio to the strength of its mem-
bership and he looked forward to the time
when even.- employee who was qualified to
join the association would become a member
so that, if and when necessary, it could
speak with authority.

Subject of Political Controversy

The electricity supply industry' had again
been made the subject of political contro-
versy. On the one side there had been an
attack by certain politicians to gain control
of the industry, and on the other there had
been published a statement in explanation
and defence of those who had carried tire
industry to its present prosperous position.
The association was not concerned with
party politics, but it might not be inap-

ropriate for him to issue a reminder that
important parties interested in the efficient
running of that vital industry’ were the
employees and consumers. The stimulating
effect of enterprise, so often en-
dangered -by Government control, led
to expansion of business and an increase in
the numbers employed in the industry,
which in turn assisted the national policy
of full employment. Expansion also tended
to reduce over-all costs and bring about a
lower price per unit to the consumers.

The industry was already subject to a
substantial measure of control through
existing legislation, and an examination of
some of the Electricity Acts showed that
Parliament had not always been the foun-
tain of wisdom in relation to the business
of electricity supply. Politicians who
attacked an Industry’ were not usually the
best informed witnesses of the facts, and
the consumer public might well be warned
in their town interests to examine very
closely- the probability of an increase in the
price per unit sold, if a further extension
of Government control was brought about.
But whatever legislative proposals might
be made to assist co-ordination in tho
industry-, the association was extremely
vigilant on behalf of its members so that
the principle of compensation to employees
whoso_position might be worsened, should
bo maintained and be included in tho Bill.

Employees of Holding Companies

The existing provisions for compensation
did not afford protection to employees of
holding companies which controlled author-
ised undertakings, and whoso work was in
or about an authorised undertaking. The
Executive Committee had been in com-
munication with the Ministry of Fuel and
Power on the subject und had an assurance
that the points raised by the association
would receive the consideration of the
Minister. The Ministry had exhibited a
most helpful attitude and they had confi-

" dence that the interests of these employees

would receive the protection desired. .

Brig.-General Legge was re-elected presi-
dent for the ensuing y-ear, and the re-
election of the whole of the vice-presidents
was also unanimously "agreed to.

Tho three retiring members of the Execu-
tive Committee were re-elected and three
new members—Messrs. W. C. Gould
(Southern Areas Corporation),- W. ~E.
Budding (Edmundsons Electricity Corpora-
tion, Ltd.), and H. J. Tyler (London Elec-
tric Supply Corporation)—were elected to
fill vacancies.

The Hon. Treasurer (Mr. F. Judge) and
the Secretary- (Mr. E, J. Gibbons) were
unanimously- re-elected.

Vernon, British Columbia.—The West
Canadian Hy-dro Electric Corporation Ltd.,
announces plans completed for an up-to-
date sub-station to be constructed at Ver-
non, which will have a capacity- two-and-a-
half times that already serving the city.
Work will be commenced as soon as
materials now on order are delivered.
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We are always glad to receive from
publication in this page.

Mr. H. N. Sporborg is retiring at the
send of June from the position of chairman
of the board of the
British  Thomson-
Houston Co., Ltd.,
after completing 43
yours' service with
that company. He is
also relinquishing the
positions of vice-
chairman of Asso-
ciated Electrical In-
dustries, Ltd.,
chairman of the
Cosmos Manufactur-
ing Co., Ltd., chair-
man of Lamp Caps,
Ltd., director of the
Metropolitan -Vickers
Electrical Co., Ltd.,
-and director of the Switchgear Testing
Co., Ltd.

The Council of the Institute of Fuel has
decided to award the Melchett Medal for
1945 to Professor C. H. Lander, Professor
of Engineering, Imperial College of Science
and Technology.

Mr. W. F. F. Martin Hurst has resigned
from tho board of the British Thermostat
Co., Ltd., on appointment as chairman and
managing director of Teddington Controls,
a subsidiary company.

Mr. 1. F. watt (English Electric Co.,
Ltd.), as past chairman; Mr. S. A. Hunter
(Electric Construction Co., Ltd.), as chair-
man ; and Mr. F. Cook (Birmingham Elec-
tric Furnaces), as vice-chairman, have
been nominated by the Committee of the
I.E.E. South Midland Students’ Section
for election at the annual meeting on
May 30.

Mr. H. N. Sporborg

Henry VIII with his six wives in the Metrovick Dramatic
Society’s production of “ 1066 and all That”

The most ambitious show yet. given by
the G.E.C. Dramatic Society was their
presentation of Noel Coward's play,
“ Blithe Spirit,” at Magnet House, Kings-

THE ELECTRICIAN

465

Personalities

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

way. On five nights and at a matinoe, the
company delighted audiences with their
excellent acting. It'was held to be the
society’'s most polished production. Tho
cast was Joan Marshall (Edith), Jean
Freeman Ruth),  William  Peacock
Charles), Robert Scutt (Doctor Bradman),
ileen = Brotherton rs. Bradman),
Kathleen Wilson (Madame Arcati), Elsie
Walbancke (Elvira). Much of the success
was duo to the direction and coaching by
Dudley Pearmain, the producer, and the
efforts of Lewis A. Foster, who was res-
ponsible for' tho stage management and
the setting. The proceeds, amounting to

Cast in GJE.C. Dramatic Society’'s presenta-
tion of “ Blithe Spirit ”

over £200, were handed to the Hon. Mrs.
Gamage for the Red Cross Prisoners of
War Fund. The society’s contribution to
war charities, since 1939, now exceeds
£1 000.

Mr. N. S. Holland, late director of A. C.
Cossor, Ltd., left £697 688 (net. £649 967).

The  Metropolitan-Viekers  Dramatic
Society have completed nine performances
of the musical play “ 1066
and All That” at Stretford,
Lancs. With its 24 scenes,
elaborate costumes, large cast
and full orchestra, the produc-
tion was a big achievement for
an amateur company. Large
audiences acclaimed its out-
standing success.

The honorary degree of
Doctor of Science is to be
conferred by Leeds University
on Sir Edward Appleton,
F.R.S., secretary of the De-
partment of Scientific and Industrial
Research, He is a native of Bradford.

Members of the United States Senate
Committee on Communications, accom-
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panied by the Chairman ;of ;.the -Federal
Communications Council and U.S. Army
and Navy communications chiefs, visited

Electra Hoffse,"London, headquarters of'

Cable and Wireless, Ltd.; on May 17.
Senator Burton K. Wheeler headed the
party, .which was received by Sir. Edward
Wilshaw, chairman, tmd shown over the
London telegraph station..
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Mr. H. R. Turner has resigned from the

board of Turner and Newall, Ltd.
Obituary

Mr. C. T. Hopkins, a director of the
Lightfoot Refrigeration Co., Ltd., aged 79
years. | N

Sir Rayner Childe Barker, late director-
in-ehief, Indo-European Telegraph Depart-
ment, and formerly director of the Persian
Section, on May 14, aged 86 years.

Planned Light and Colour Combination

T HE advantages of studyinﬂ colour and
artificial light jointly are shown by the
photographs reproduced on this page of the
effects of such combinations in an
engineerini] shop and an inspection depart-
ment of a large works in an industrial estate
in the North of England. o

In the engineering shop the lighting plan
(consisting of multi-rows of 500 W Cosmos
tungsten lamps in dispersivo fittings
S)émmetrlcally spaced at a height of 14 ft.
above the floor) is of conventional design,
but the walls and floor are all light
coloured, and as a result it is possible to
obtain a service illumination of 12-15 i.e.
over the whole of the floor area—an in-
tensity which could hardly have been
achieved without a considerable increase
in load had the walls and floor been left

Below: An inspection
department lit by 5 ft.
fluorescent  lamps in
continuous trougbing.

In addition, this combination of correct
lighting and light coloured surroundings,
benefits operatives by reducing marked
differences in brightness, and thus prevent-
ing unduo strain on the eyes.

Another feature of interest is the pro-
vision of an emergency low voltage lighting
system, supplementary’ to the main light-
ing, supplied by storage batteries.

An illumination of 25-30 f.c. is obtained
in the inspection department by utilising
80 V 5 ft. fluorescent lamps housed in con-
tinuous troughing mounted 10 ft. above the
floor level.

This lighting scheme was designed by
Metropolitan-Vickers lighting engineers, and
the complete wiring installation was carried
out by F. Reid, Ferens and Co., Ltd., of
Sunderland.

Above: Multi rows of

500 W. Cosmos tungsten

lamps in dispersive fittings
engineering shop.
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Magnetic Materials

Sir Laurence Bragg on Their Scientific Development

HE annual lecture to the I.E.E.

Measurements ¢ Section was- delivered
on Friday, May 18, by Sir Laurence
Bragg Cavendish Professor of Physics in
the University of Cambridge, who dealt'
with the scientific development of mag-
netic materials.

Sir Harry Railing, president of the insti-
tution, was present, at the meeting, over
which Dr. W. G. Radley, chairman of the
section, presided.

Sir Laurence Bragg said we needed
magnetic materials ich combined fairly
high saturation value with a low hysteresis
loss, particularly so that they did not be-
come heated too much in cyclic magnetic
processes. Again, we needed magnetic mate-
rials which combined a high coercivity, a
high “ hanging-on” to that magnetism,
with as much remanence as possible. We
needed magnets for loud speakers, instru-
ments and other purposes. Further, one
of the highly important types of material
was one having high initial permeability,
for light current electrical engineering par-
ticularly. And, now that we were working
with such high frequencies, we needed
materials with reasonable permeability and
extremely high resistance, and materials
with desirable magneto-striction proper-
ties.

Was not the whole field of magnetic
materials one in which pure and applied
science should collaborate to place our
country in a stronger position, perhaps,
than it occupied at present? His friends
had told him that other people had got
ahead of us in the making of good trans-
former steel, that they could make it with
a lower hysteresis loss than we could. In
the field of permanent magnets one did
inot quite see why the great brainwaves of
the last 20 years or so should have come
from Japan, of all places.

Possible Reasons for Development

It was interesting to seek reasons Why
that should be so. Perhaps it was due to
the influence of a great teacher going on
and on. One could trace the ;enormous
development of electronics in America to
the fact that O. W. Richardson went there
a generation ago; perhaps the reason why
Japan, with no very great scientific
achievements to her credit, had yet pro-
duced exciting new magnetic materials
was that Ewing went to Japan some forty
years ago as a professor at the Imperial
University.

Again, high permeability was something

we had borrowed, lie believed, from
America. It was not that- we had
not done excellent work in this country;
but had we really done all that
we might do in initiating new lines? He
mentioned some of the centres of research
in this country, and said wo must try
to get them together and, by interchange
of views, to surprise the world by bring-
ing out the very latest.
Theory of Magnetism

Sir Laurence went on to discuss the
theory of magnetism, to show the lines
along which we might effect improve-
ment and those on which nature had set
a barrier. He referred briefly to the
theories of tho circulation of the mole-
cular magnets, and said the- difference
between a Joara-magnetic and a ferro-

netic body was not that one had weak

molecular magnets and the other had
strong molecular magnets. It was that in
a para-magnetic body the magnets were
not subject to discipline, but pointed in
all directions, and that a field applied to
them would turn them only slowly,
although if ono made the field*strong
enough ono would arrive at something ap-
proaching the ferro-magnet; whereas in the
fern>magnotic body the molecular mag-
nets were an extraordinarily docile crowd
waiting to be given a tip as to where to
point.  Magnetisation, the desire to point
the same way, was a matter of interaction
between one atom and another. Nickel,
cobalt and iron happened to fulfil the con-
ditions of being ferro-magnetics ; there was
an easy direction of magnetisation.

Which of the fundamental properties could
we alter, and which could we not alter ?
Saturation, a profound atomic property,
was not influenced by the “ geography ™
of the crystal. Tho elementary magnet
was a property of the nature of the metal
as a whole, and, except within rather rigid
limits_set by nature, we could not get
anything better than iron or cobalt, which
had high saturation values, nickel having
rather less saturation value. So that it
seemed there was nothing to be done there,
unless wo re-built' the universe entirelz.

As to remanence—the magnetism which
a body retained when the field was taken
off—we could not do very much. It de-
pended on the distribution of the easy
axes. For instance, in a body such as co-
balt, which had one easy and one bad axis,
b?/ applying a field one could swing the
elementary magnets into line. When the
field was taken off, the best that could
happen was that the magnets would all go
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back to the hexagonal axis. The
remanenco would be 0.5 of the saturation.
In iron there were three cube edges, and
one of them was fairly sure to be in the
direction required. If they all remained in
the best direction, there would be about
0.83 of the saturation left as remanence;
and for nickel it was about 0.86. At any
rate, one would get some 20 or 30 per
cent. less than the saturation as
remanence, and we could not beat that.

The Curie point, which was sensitive to
composition, was another property it was
very' difficult to alter.

Permeability

Coming to the things that we could do,
Sir Laurence said that theoretically there
was no reason why initial permeability
should not be infinite, giving the con-
dition where the magnetic field would com-
pletely turn over all the elementary mag-
nets. The reluctance to change the direc-
tion of the magnets was due to strains
which occurred as the body cooled. The
way in which to achieve very high initial
permeability was to arrive at something
with no magneto-striction, so that the
strains were not locked up in the body
when it cooled.

In coereivity we’ had a lot to play with.
There was no reason why a body should
not hang on like grim death to all the
magnetism remanent in it when the field
was removed. We had never achieved
that ideal, but we could go a long way
towards it. The figure of merit —
coereivity x remanence—of permanent
magnets had been improved in recent
%ears by an enormous factor; indeed, he

ad a magnet which would fit into his
waistcoat pocket but which would lift half
a hundredweight.

In an ideal world there was no reason
why., there should be a hysteresis loop, i.e.,
why there should bo any energy wasted.
Enormous improvement "had in fact been
achieved in that direction.

Thus, the three factors in which im-
provement had been effected — initial
permeability, coereivity and hysteresis loss
—were just those in respect of which there
were no natural limits.

Indicating some of the ways in which we
were trying to attack these problems on
the theoretical side, Sir Laurence men-
tioned some fundamental work on trans-
former sheet steel which had been under-
taken at the request of the E.R.A., and
some of the methods by which the work
was being carried out.

In conclusion, he said he could not pre-
tend to speak as an expert on magnetic
materials; but he did speak as one who
had always been very keen on the linkage
between pure and applied research. In the
field of magnetic materials there could be
very good collaboration between the pure
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science laboratories and those who needed
the materials for various purposes. He
believed one was justified in saying that
other countries had rather beaten us to the
post during the last few years; we should
get together and see what we could do
about it.

The National Register

T HE report of the Executive Committee
to the Registration Board of the
National Register of Electrical Installation
Contractors, presented at the annual
meeting held at the Lighting Service
Bureau, Savoy Hill, London, yesterday,
May 24, stated that 15 new certificates
were issued during the year. Of 32 appli-
cations for registration received in 1944,
14 were accepted, 4 were declined, and 14
wero under investigation at the end of the
year. The net number on the register at
December 31, 1944, was 1 332, compared
with 1339 at the date of the lost annual
report. Twenty-five contractors were re-
moved from the register for various
reasons, and three were reinstated.

During the year the register's inspector
made 125 visits to contractors. In 28
cases work was satisfactory and no action
was called for, and in 78 cases the visits
disclosed faults for correction.

The statement of accounts showed that
the total income for the year was sub-
stantially the same as that fot 1943. The
total expenditure showed an increase due
chiefly to increased war bonus to staff and
income tax. '

A PROUD RECORD

We have been informed that last autumn,

the Metropolitan-Vickers built Lancaster
“ Aries” flew round the world wlule on
a navigational mission to the Pacific, and
toured the United States, Canada and
South Africa. Back in this country some
members of the crew visited the works
just before the naming of the 1000th
omber produced in the Metropolitan-
Vickers factory at Trafford Park on
December 21, 1944. Now *“ Aries ” has
made another expedition to gather navi-
gational data, this time over the North
Pole. Wing-Commander D. C. McKinley,
D.F.C., A.F.C., a pioneer on the Atlantic
Service, is captain of the aircraft, and he
captained “ Aries” on the flight men-
tionedabove.

South Shields.—The Electricity Com-
missioners he%lb made an order extending
b%/ one year the authority under the South
Shields ~ Rural Electricity Act, under
which the various local authorities can ac-
quire the electricity supply undertakings
in their area.
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Birmingham University

Extensions and Developments— An Electrical Wing

THE University of Birmingham has
launched an appeal for £1 500 000 for
developments and extensions. The plans
include new buildings at Edgbaston for
arts, commerce, law, engineering, library
and adult education; additional halls of
residence for students; increased facilities
for scientific research and cultural activi-
ties. The endowment of a Professorship
of Electronics is to cost approximatelv
£40 000.

In the proposed new home for the de-
partments of mechanical and electrical en-
gineering, each department will occupy a
separate wing, forming a self-contained
unit with laboratories, lecture rooms and
a senior drawing office. The central por-
tion of the building, containing the large
lecture theatre, main drawing office and
the library, will be shared by both depart-
ments.

The Engineering School of the University
serves an area containing the largest con-
centration of engineering in the country.
It is fullﬁ alive to its responsibilities, and
realises that only by the fullest co-opera-
tion between the universities, the techni-
cal colleges and industry can post-war re-
quirements be met.

Technology and Industry

The layout and equipment of the engi-

neering schools remain as Planned thirty-

five years ago. The bulk of the equipment
is not only obsolete, but unsuited to modern

laboratory requirements, while facilities for.

post-?raduate courses and specialised study
are almost entirely lacking. Moreover, for
want of space, it is impossible to increase
the pre-war annual output of students—an
obviously vital need in these days.

For these Teasons .the University feels
justified in appealing to all branches of
the engineering industry for help in carry-
in% out the scheme. _

t the launching of the appeal, the Vice-
Chancellor, Dr. R. E. Priestley, said if we
build wisely the future of university educa-
tion in _Britain should lie largely with the

rovincial universities. The University of

irmingham and the Midlands planned to
play a worthy part in what should be a
university renaissance such as Britain had
never experienced. To-day the new urban
universities were only beginning to pull
their weight; in the future their part must
be increasingly important with a national
life built on technology and industry.

The Dean of the Faculty of Science em-
Bhasmed that applied science must always

e preceded by pure science, and he men-
tioned a little known fact that scientific
research at Birmingham had played an

important part in the development of
radio-location during the war.

Of the £638636 promised so far, the
subscribers have earmarked £228 615 for
engineering (mechanical and electrical).

Among those who have already sent or
promised donations are: W. and T. Avery,'
Ltd. £25 000; Beiliss and Morcom, Ltd.,
£4 200; Birmingham Battery and Metal
Co., Ltd.,, £1 000; British Thomson-
Houston Co., Ltd., £14 000; W. Canning
and Co., Ltd., £20 000; Chance Bros, Ltd.,
£7 000; General Electric Co. Ltd.,
£14 000; H'ggs .Motors, Ltd., £10 500;
Joseph Lucas, Ltd., £112 000; Kubary
Owen and Co., Ltd., £14 000; Sere Radia-
tors, Ltd., £3 500.

LONDON STUDENTS

A paper entitled “ A.C. Generator Pro-
tection,” which had been written by an
Egyptian author, Mr. D. A. Daoud, was
presented to the London Students’ Sec-
tion on May 14 by Messrs. P. W. Castle
and G. Lyon.

The capabilities desirable for a sound
protective scheme were stated to be com-
prehensiveness, sensitivity and discrimina-
tion. Faults could be divided into internal
and external types. The former were
mainly insulation failures, and the latter
rose from abnormal system conditions.

Stator insulation failures fell into four
groups, namely, faults between phases,
short circuits on one phase only, earth
faults, and earth faults accompanied by
system faults on other phases. External
faults varied in seriousness. Loss of d.c.
excitation or of motive power would merely
result in a machine failing to supply its
load, or taking a motor current, but ex-
ternal short circuits or overloads might
have serious effects.

Phase to phase faults were commonly
dealt with by differential, that is Merz-
Price systems, or by self-baianfce protec-
tion. Short circuits between turns could be
handled either by a current balance
method on Merz-Priee lines, or by some
form of voltage balance. The class of
earth-fault protection applied depended on
whether the generator was part of a
generator-transformer unit, and whether
the system was earthed.

Over-current protection was valuable to
back up other forms of protection. Induc-
tion pattern relays were employed having
an inverse and definite minimum time
characteristic. For over-voltage protection
a relay was normally connected to the
voltage transformer supplying' the instru-
ment circuits.
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Branch Book-Keeping

By S. HOWARD WITHEY, F.C.I.

E LECTRICAL contractors who intend
transacting business at branches will
find it necessary to keep separate accounts
for income-tax purposes, and generally
speaking it is advisable to open a complete
set of books at each branch and to adopt
a system which will enable 'the figures to
incorporated in the head office accounts.

Before it is ible to commence a set
of books at a branch, it will be necessary
to prepare an opening statement showing
the value of the assets to be taken over
and the amounts of the different liabilities,
and the contractor who proposes to keep
complete records at a branch should deter-
mine the balance to bo oreditod to head
office account by enumerating the assets
on the right-hand or credit side of the
opening statement, and the liabilities on
the debit side. The difference between
these two totals can then be regarded in
the same light as a capital account.

Nature of Assets

The assets may consist of book debts,
stock-in-trade, fixtures and fittings, cash
at bank, and cash in hand, while the only
liability to be taken over may be the sum
owing to sundry trade creditors and sup-
pliers from whom goods, articles, materials
or stores have been bought. The amount
by which the total value of the assets ex-
ceeds the sum owing to creditors should
'be transferred to the credit side of a head
office account opened in the branch private
or general ledger, showing tho date, and the
words, “ By Balance.” Each item shown
in the list of book debts would have to be
recorded as the opened entry on tho debit
side of a separate personal account kept
in a sales or customers’ ledger, while each
item in the list' of outstanding creditors
would be shown as the opening balance on
the credit side of a separate personal ac-
count kept in the branch purchases or
bought ledger, and after posting the value
of each asset, or group of assets, direct
from the opening statement to tho debit
side of a separate account kept in the
Bgivate or impersonal ledger, the way will

prepared for the keeping of a complete
set of books on the-spot.

Although there is no recognised order in
which the various accounts should appear
in the private ledger, it is a good plan to
open the head office account on page one,
followed by the bank account and the.
different asset accounts.

Goods sent from headquarters to a
branch where no separate accounts are
kept, arid components sent from store,
should be invoiced out at selling prices, the
invoices giving the number or quantity

ordered, particulars of the different kinds,
the number or quantity delivered, and the
value of each kind or description. When
thebe are several branches to be supplied,
a separate invoice book can be kept for
each branch, and it is advisable to use
different coloured forms for different ar-
ticles. Accounts for plant and machinery,
business premises and goodwill, are usually
kept at the head office and not at the
branch, the amount of depreciation written
off at the end of the year being recorded on
the credit side of the head office account,
and debited to depreciation account. At
the stock—takinESdate, the figures shown in
the branch books can be merged with those
shown in tho head office books, the final
accounts being reconciled in the manner
indicated below.

On March 31, 1945, the following sum-
mary of outstanding balances appeared in
the books of a branch shop, and it is de-
sired to draw up a trading account, profit
and loss account, and balance sheet in the

Summasy of Balances.

March 31, 1945.

Debit. Credit.

s. d. £ s. d

Head Office Account, as

at April 1, 1944 2410 6 8
Cash sent to Head Office 967 10
Sales, less returns and

allowances . — 3860 11 7
Purchases (Head Office) 2051 7 8 —
Carriage on Goods from

Head Office ... 12 6
W ages and Salaries 350 17
Discounts obtained 19 6 6
Rent, Rates, Taxes and

Insurance 589 16
Bad Debts written off 5 7
Depreciation 52 10
Stock - in - trade, as

March 31, 19« 1211 *10
Cash at Bank 433 6
Book Debts 223 3
Discounts allowed
Furniture, Fixtures and

Fittings 338 10 6
Sundry Trade expenses. 33 15 11

£6 290 4 9

T rading Account.

March 31, 1945.
Debit. £ s. d.
To Stock as at Aiarch 31, 1 9 « wrceciceen 1211 10 3
Purchases 2 051 73.
Carriage Inwards 12 6 9

Balance, being gross profit, transferred

to Profit and Loss Account .1381 4 5
£4656 9 1

Credit. - £ s. d.
By Sales, net ... . 3860 11 7
, Stock, as at March 31, 1945 ... 795 17 6
£4656 9 1
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branch private ledger, and to make iip the
corresponding accounts in the head office
books.—The stock-in-trade as at the end
of the year was valued at £793 17s, 6d,

The balance of gross dproﬁt for the year
is shown at £1 381 4s. 6d., and this amount
would be transferred direct to the credit
side of the periodical profit and loss ac-

count. To this would then be added the
Profit and Loss Account.
LYear Ended March 31, 1945.
Detit. £ s. d.
To Wages and Salaries ... 350 17 9
Rent, Rates, Taxes andlnsurance ... 589 Ifi 5
Bad Debts written oil 15 7 2
., Depredation ... 52 10 0
, Discounts allowed 10 111
Sundry Trade expenses ... 33 15 11
Balance, being net profit transferred
to Head Office account 348 109

£1 400 10 11

Credit. £ s a
By Gross Profit from Trading account ... 1381 4 5
Discounts obtained ... 19 6 6
£1400 10 11
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discount obtained, and against this total

.would be debited the various charges and

branch expenses, the result being a net
profit of £348 Is. 9d., as shown in the
column opposite.

After transferring the net profit to the
head office account, the latter would show
a credit balance of £1 790 17s. lid., to be
inserted on the liabilities side of the balance
sheet, this figure correspohding with the
total of the assets, viz.:-—£795 17s. 6d.,
stock; £433 6s. 8d. cash; £223 3s. 3d.,
book debts; and £338 10s. 6d.,
furniture, etc. In the head office

ks, the branch trading account
would bo made up by crediting the sales
and closing stock figures, and by debiting
the opening stock purchases, and carrlagie
inwards, those entries (being preferably
passed through a journal. The same prin-
ciples would be applied when making up the
branch profit and loss account.  The
amount of cash sent to head office would be
debited to head office account in the branch
books, and credited to the branch account
in the head office books.

News In Brief

Automatic Traffic Signals.—Mr. Noel
Baker stated recently in the House of
Commons that there
was _difficulty in re-
storing the normal
peace standard of
street lighting. Until
that was restored, it
was not possible to

The

TWENTY-FIVE YEARS AGO

ROM E lectrician
May 21, 1920:
that cni June 9 thc King will open

Electricity in the Factory.— The speaker
for the May 26 meeting of the Women.’s
Engineering  Society

isMr.
who has chosen for
his subject “ Distri-
of bution of Electricity
in the Factory.” The

It is announced ! ?
meeting will com-

R. E. Wat:

have the full light in
traffic signals, other-
wise there would be
too much dazzle.

Dingwall Street
Lighting.— The T.C.
has decided to adopt
electricity for street
lighting in place of
gas.

Demonstration Kit-
chens.—The Torquay
Electricity = Commit-
tee has agreed to take
part in the scheme of
the British Electrical
Development  Asso-

at the Crystal Palace the Imperial
War Museum, to which is attached
the Great Victory Exhibition, a
dual enterprise which will tax even
the capacity of the Palace, the
largest exhibition building in the
world. The sections comprising
electricity, engineering and gas
will have a commanding interest,
and the public will have an oppor-
tunity of learning how knowledge
gained in the science of war can
be applied to the progressive
achievements of peace.

mence at'3 p.m. fol-
lowed by tea at 4.30
p.m .

Aluminium E X -
hibition.— An exhibi-
tion, “ Aluminium—
from War to Peace ”
is to be opened On
May 30, at 11.30
a.m., at Selfridges
Store, London, W.I,
by the Rt. Hon. Sir
Stafford Cripps. The
exhibition will con-
clude on June 30.

“ Electricity Looks
Forward.” — The

ciation to provide demonstration post-war
electric kitchens and to make a contribu-
tion of £100.

Electrical Exhibition.—A ten-days indus-
trial electrical exhibition arranged by the
Tynemouth Corporation has been held at

orth Shields. The exhibition was opened
by the Mayor of Tynemouth (Coun. T.
mDuff) and comprised 26 stands. The ex-
hibits included an all-electric kitchen while
about 20 local firms also had stands.

North West Area Committee of the E.D.A.
are organising an_ exhibition entitled
“ Electricity Looks Forward,” in the pre-
mises of Kendal Milne Ltd., Deansgate,
Manchester. The exhibition, which will be
opened at 2.30 p.m. on May 29, by Lord
Brabazon of Tara, will run until June 19.

Motor-bus Experiment.—Manchester pas-
senger _transport department, ha3 been
authorised to experiment with power
operated doors on motor-buses.
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Book Reviews

Electro - Plating: A Survey of Modern

Practice. (Fifth edition.) By S.rie1d
and A. pudiey wein. (London:
Pitman.) Pp. viii + 483. 15s. net

Tho rapid developments that have taken
place in industrial processes to meet the
unprecedented demands of modern war-
fare have called for parallel advances in
tho science and art of electrodeposition by
reason of its wide application in engineer-
ing, tho making of instruments, and so on.
The scarci of some former essential
materials called for alternative methods in
this as in other fields of industrial activity.
These and the newer processesofa practical
nature, which may have peace-time appli-
cations, have been touched upon in the
fifth edition of this comprehensive survey
of modern practice in electro plating. De-
tails have necessari!ly- to be reserved for
later publication. The early chapters of
the book cover fundamental principles,
and lead by progressive stages to the
principles of chemical analysis of electro-
depositing solutions, some materials used
in  electro plating, sources of current,
properties of electro-depositing solutions,
electro plating plant, mechanical clean-
ing, chemical cleaning, and then on to tho
deposition of copIE)ler, silver, gold, nickel,
zinc, cadmium, chromium, various metals
and alloys, the testing of electro-deposits,
allied processes, and metal colouring.
Alternating Currents Simplified. By G. W.

stubbings. (London: E. and" F. N.
Spon.) Pp. 203. Price 12s. 6d. net.

Mr. Stubbings is well-known as a writer
on electrical technology, who has a flair
for presenting theoretical material in a
practical guise. Ho is, moreover, easy to
read’, for his style is popular without ever
descending to the “ elementary ” level of
the hack writers whose scissors-and-pasto
productions seem nowadays to bo flooding
tho bookstalls.  His latest venture is a
courageous one according to its sub-title:
A non-mathematical text book on the
rudiments of a.c. theory.

In the course of just over 200 cJaages the
author covers a pretty wide field, bearing
in mind the audience to which this new
book is addressed, namely, those students
“ who understand the implications of an
algebraic formula and the elements of
trigonometry-,” as well as practising engin-
eers “ who wish to strengthen their grasp
of a.c. theory.” After three opening chap-
ters on fundamental principles, Mr. Stub-
bings deals with simple a.c. circuit theory,
the action of the transformer, non-
sinusoidal currents and voltages, and
transient phenomena. He then goes on to
describo the interconnection of three
sources of alternating voltage to form a

three-phase supply, and to discuss the
characteristics of both unbalanced and
balanced three-phaso systems. _ Finally, he
gives an account of the basic theory of
measurements in single- and three-phase
oircuits.

Tho novel feature of Mr. Stubbings’ ap-
proach to the vector method of solving a.o.
problems—a hurdle at which the majority
of “ P(()fularisers ” fall down badly—is the
detailed study of a very low-frequency
a.c. obtained from a d.c. supply by hand
regulation governed by a clock indicator.
Those opening chapters are extremely well
done. So for that matter are the two
chapters on three-phase systems and the
section on the “ doubling effect ” in the
chapter on transient conditions. H.R.
High Frequency Transmission Lines. By

w illis Jackson. (London : Methuen
and Co.) Pp. vii + 152, 6s. net.

The aim of the author of this m'onograph
is to extend the well-known transmission
line theory into the ultra-high frequency
region where the wave length Is comparable
with tho spacing between the conductors.
Under such circumstances a line having a
length of a few centimetres can be de-
sifgned to act as an almost pure reactance
of any desired value and such lengths of
line can be used as circuit elements, as
resonant circuits in oscillators and as parts
of measuring devices Tor determining wave
length, permittivity and other quantities.
Chapter | outlines some of these applica-
tions and is followed by a development,
from the fundamental field equations, of
the lino equations and propagation
characteristics, particular reference being
made to the values of the line constants of
coaxial, open twin and screened twin lines
at these high frequencies. The remaining
half of the monograph deals with line
terminations and resonant lines and in-
cludes the author’'s graphical method of
solving transmission line problems by
means of the circle diagram.

Although the applications of ultra-high-
frequency currents are highly specialised
the underlying principles are fundamental
and we therefore commend this book to all
serious students of electrical engineering as
well as to specialists in the ultra-high-
frequency field. E.O.T.'

BOOKS RECEIVED
Protective Gear Handbook. By M.
Kaufmann. (London: Pitman) Pp. ix +
298. 30s.
Science Abstracts. Secs. A. and B. Vol.

48. No. 565. (January). Issued by the
I.E.E. (London: Spon.). Single Nos.
3s. 6d. An. sub. 35s. or 60s. for both

sections.
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War-Time Electricity in U.S.A.

A Review of the Operation of Undertakings

A N interesting study of productivity in
electric power generation is given in
a monthly review recently issued by
the United States Department of Labour.

This shows that the expansion'of indus-
trial activity under the U.S. war production
programme “entailed a substantial increase
in electric-energy requirements. Greatly
incrensed amounts of electric energy have
been consumed in the production of alu-
minium, magnesium, ferro-alloys, zinc,
etc., by electro-chemical processes, and in
the metal working machinery, mineral ex-
tractive, textiles, and paper industries.
Although fears were expressed at an early
date that the supply of electric power
might be insufficient to fill war and essen-
tial civilian needs, it has thus far been
adequate. Increased production of electric
energy, has been achieved largely’ by more
intensive utilisation of power plant faci-
lities ; the expansion of capacity, since the
war began has been relatively small. More
complete utilisation of generating equip-
ment has been made possible by increased
inter-connection of power systems, the
adoption of “ war time,” three-shift plant
operation, and minor technical changes
which Bermitted the operation of equip-
ment abovo rated capacity.

Result of Increased Capacity Utilisation

A result of the increase in capacity, utili-
sation has been a rise in productivity in
generating stations. Output per man-hour
advanced about 20 pier cent, between 1937
and 1942 and about’ 13 per cent, between
1939 and 1942. Even in 1939, before the
impact of the European war was felt, the
absolute level of productivity was strik-
ing. Nearly 3 million kWh of electricity
were produced per generating station em-
ployee, an amount equivalent to the elec-
tricity consumption of 300 or more wage
earners in manufacturing industries.

The amount of electric energy generated
by the utilities included in this study rose
by 47 per cent, between 1937 and 1942 and
39 per cent, between 1939 and 1942. Fuel
plants (steam and internal combustion)
which produced 72 per cent, of the total
in 1942, experienced a 46 per cent, increase
in production between 1939 and 1942 and a
17 ‘per cent, gain in output per man-hour.
The changes In hydro-electric plants have
been more moderate; output rose 25 per
cent, and output per man-hour 8 per cent.,
between 1939 and 1942. In fuel plants,
production and productivity have 'in-
creased each year since 1939, the largest
advances occurring between 1939 and 1941.
Hy'dro-electric plants, on the other hand,

increased their production only slightly
from 1939 to 1941, and output per man-
hour declined somewhat between the two
years. Between 1941 and 1942, however,
energy generated in hydro-electric plants
rose 18 per cent, and energy generated per
man-hour about 10 per cent.

The total number of workers employed
at generating stations, approximately
48 000 in 1942, constitutes less than 20 per
cent, of the estimated total for the electric
Iiight and power industry as a whole. Fuel
plants employ, about five times as many
workers as do hydro-electric plants. For
both ty.pes of generating stations together,
3330 000 kWh of energy .wore generated
ﬁer employ'ee in 1942. Output per man-

our was more than 2 H.r-h. In
hy'dro-electric plants, output per employee
was about twice as high as that in fuel
plants.

Factors Affecting Productivity

The expansion of capacity between 1939'
and 1942 was relatively small—11 per cent,
for all plants, 2 per cent, for hy'dro-elec-
tric plants, and 14 per cent, for fuel plants.
Capacity utilisation rose 25 per cent, in all
power plants, 22 per cent, in hydro-elec-
tric plants, and 28 per cent, in fuel plants
during the same period. As in the case of
productivity, the greatest increase in
energy é;enerated per kilowatt of capacity
occurred between 1941 and 1942 for hydro-
electric plants, and between 1939 and 1941
for fuel plants. Since the equipment in
electric-power plants is largely automatic,
little or no additional labour is required
when the load increases. « A portion of. the
increased utilisation of capacity shown for
the industry in recent years, however,
represents the entrance into regular opera-
tion of standby plants. Such increases
in capacity utilisation, unlike those for
individual plants, do not tend to increase
output per man-hour, since additional em-
ployees are generally required when such
plants enter into regular service.

Greater  interconnection of  power
systems,’ substitution of “ war time ” for
standard time, and 3-shift plant operation
have contributed to some smoothing out of
the load curve. Although the annual plant
factor (the ratio of energy generated to
the total which would be generated if all
units operated at their rated capacity dur-
ing every hour of the year) has been in-
creasing, particularly since the war, the
figure for all plants was only 49.8 per
cent, in 1942; for hydro-electric plants it
was 59.7 per cent.,, and for fuel plants
46.8 per cent.
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Power pools have been formed in almost
all sections of the country. In 1941, for
example, the Federal Power Commission
initiated the formation of a giant power
pool in 17 south-eastern states. In five
south-western states — Arkansas, Okla-
homa, Texas, Louisiana, and Mississippi—
power systems with s combined capacity
of 3 000000 kW were interconnected. Co-
ordinated operation of six large power
systems in five Pacific north-west states is
estimated to have released the equivalent
of 50 000-100 000 kW of new capacity;
interconnection of the Southern California
Edison Co. and Los Angeles city power
systems is reported to have permitted the
cancellation of scheduled new generating
capacity of 185 000 kW.

The institution of “ war time ” in Febru-
ary 1942 is estimated to have reduced the
peakdemand for the year by 1 500 000kW,
and to have saved a million kW of energy,
which would have required the equivalent
of 10 000 wagonloads of coal. Three-shift
operation of war plants has also made some
contribution to increased utilisation of
power-plants facilities, since the power load
Is ordinarily lowest between 11 p.m. and
6 a.m.

Plant factors have been improved in
recent years by slight changes which made
possible the operation of equipment above
rated capacity. Among the changes re-
ported are the use of ventilator fans,
reduction of generating room temperature,
increases in the gas pressure in hydrogen-
cooled units, and increases in the height
of dashboards on dams.

Like other industries, the electric light
and power industry has had to meet war-
time operating problems—shortages of
trained personnel, difficulties of obtaining
equipment, etc. Some companies have
“ pooled ” their man-power, so that per-
sonnel may be shifted where necessary.
Utilities have exganded their training
programmes and have given employees
diversified training, so_that they may be
able to handle various jobs in emergencies.
In some cases, office employees, meter
readers, and bill collectors have been
trained for operating jobs. A few com-
panies have trairfed women for jobs in
generating stations. At some semi-auto-
matic hydro-electric plants, for example,
wives of operators have been employed as
assistant operators or relief operators.

New Equipment and Methods

New equipment installed during the
period considered has followed the well-
established trend toward larger capacity,
improved design,- and operation at higher
temperatures and pressures. Thus, accord-
ing to Federal Power Commission statistics,
generators installed in all privately owned
utilities during 1940 had an average
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capacity of 24 000 kW, while those in-
stalled between 1929 and 1939 had an
average rating of 13 000 kW. New equip-
ment has been more automatic, and fuel-
handling systems and cooling systems have
been improved. Turbines operating under
high steam pressure are often superim-
posed on older equipment (“ topping "),
so that the steam which passes as exhaust
from tho new turbine may' be used again in
the older turbine at lower pressure. Hydro-
gen cooling, introduced in 1937 and now
used in most large generating units, has
cut down friction and tho adverse effect
of heat on the dielectric strength of the
windings in the generator. Tho develop-
ment of special silicton steels has per-
mitted an appreciable reduction of losses
in the steel cores of generators. Mercury
vapour turbines, though still of minor im-
portance, have operated with the expen-
diture of only 9 OOOB.Th.u. of heat energ
per kWh of electric energy produced,
compared with the use of about 11 000
B.Th.u. per kWh in the best steam plants.

Fuel Costs and Output

Many of the improvements made in
recent years have had the principal object
of decreasing fuel costs rather than labour
costs, but labour requirements have also
been reduced. The use of eg'l]Jipment with
higher capacity ratings and tho increase in

lant capacities have contributed particu-
arly to increased output per man-hour,
since little more labour is required for the
supervision of large units than for small
ones. The tendency toward greater output
per employee as size increases is well-

defined. In hydro-eleetric plants, com-
panies with enerati%oplants of average
capacity below 2 kW  generated

1566 000 kWh of current per employee;
those plants averaging over 80000 kW
capacity generated 11 483 000 kWh per
employee. The pattern for steam plants
is similar. In companies with average
plant capacity below 2 000 kW, annual
output per employee was 235 000 kWh;
in companies with plants averaging more
than 80 000 kW capacity, the correspond-
ing figure was 3 596 000.

Electricity in the Highlands.—Speaking
on “ The Future of the Scottish Highlands
as Affected by the Hydro-Electric Project,”
in Edinburgh, recently, Mr. Allan Arthur
emphasised that it was hoped by means of
the hydro-electric scheme to economise the
country’s coal supplies. A much greater
economy would be effected by the elec-
trification of the railways than by the
costly utilisation of the water power of the
Highlands. Two per cent, at most of the
country’s output of coal would produce
as much electric power as all the proposed
schemes. o ! .
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Electricity Supply

Glasgow.—The Electricity Committee is
to extend mains at a cost of £3 325.

Burton-on-Trent.—Surplus revenue is to
be used for the purchase of meters at £500
and for mains services and transformers at
£2 500.

Torquay.—The Electricity Committee
has given permission to the Urban Electric
Supply Co., Ltd., to afford supply to con-
sumers in Dittisham. o

Bradford.—The Electricity Committee is
seeking sanction to borrow £226 250 for the
installation of a turbo-alternator at the
Valley power station.

Hove.—The Electricity Committee is to
provide a sub-station in Stapley to meet in-
creased demand in the EIm Drive area and
to provide supply to 48 houses to be
erected on the Knoll estate, at a cost of
£4 640.

Walthamstow (London).—The Metro-
politan Water Board has arranged for the
Walthamstow  Corporation  to  provide
cables, switchgear and metering equipment,
at Ferrg/ Lane pumping station at a cost
of £7 138.

Glasgow.—The Gas Committee has ar-
ranged for the electricity department to
supply a battery for an electric locomotive
at Provan gasworks at a cost of £200 and
connect up cable reeling drums at
Dalmarnock gasworks at a cost of £120.

Liverpool.—The Electric Power and
Lighting Committee is making application
to the Commissioners to borrow up_ to
£33 000 in connection with provision
of a supply of electrical energy to

the L.M.S. Railway for their Liverpool-
Southport electric line.

Salford.— Application is being made by
the Light, Heat and Power Committee to
the Commissioners for permission to increase
the unit rates for electricity which are not
covered by the Coal Price Variation Clause,
b¥ Ad. per unit us from the meter readings
of Sept, 1945.

Torquay.—Mains and sub-stations are to
be provided at Newton Abbot at a cost of
£16 500; sub-station and mains at a cost
of £2 200 in the central area, and a tem-
porary overhead line at a cost of £570 in
the Aller district to correct the voltage
drop which is occurring owing to the
existence of a small factory and increase
in domestic load.

Northern Ireland.—By a majority vote,,
Belfast Corporation has given its approval
of the Government suggestion to sot up a
Central Authority to control electric pro-
duction and distribution. The full powers
of Belfast Corporation, which for some
time were administered by three Adminis-
trators, appointed by the Government, are
to bo restored as from June 30 of this
year.

Berwick.—The Corporation is to meet
representatives of the Scottish Southern
Electric SquIy Co., Ltd., regarding post-
war street lighting charges. The firm has
suggested that a new contract' should be
drawn up whereby the responsibility for
lighting, extinguishing, repairs and main-
tenance and the provision of new equip-
ment should bo transferred from the com-
pany to the Council.

Contracts Open

W 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 (corner Horseferry Road),
unless otherwise stated.

Salford Electricity Department, May 26.
-y-Supply and deliveIrDy of 36 steel street
lighting “standards.  Particulars from the
City Electrical Engineer, Frederick Road,
Salford, 6.

Barking B.C., June 4.—Supply, delivery
and erection <¥ 6.6 kV switchgear. Speci-
fication from the Borough Electrical Engin-
eer, Ripple Road, Barking.

Manchester City Council, June 5.—Sup-
ply and erection of low-pressure pipework—
Stuart Street, generating station ;Speci-
fication No. 828); 10 000 kVA transformer
—Denton (West) sub-station (Specification

No. 829). Particulars from Mr. R. A. S.
Thwaites, Electricity Department, Town
Hall, Manchester, 2; deposit, £1 Is. each
specification.

Ounbar. B.C., June 9.—Supply, delivery
and installation of street lighting equip-
ment, including poles, lanterns, wiring,
and control gear. Specifications from the
Burgh Surveyor, Town House, Dunbar.

Leeds Waterworks Department, June 11.
—Supply of two electrically-driven centri-
fugal pumps, 700 g.p.m., with motors and
float-operated switchgear. Particulars from
the Manager and Engineer, Waterworks De-
partment, Civic Hall, Leeds, 1.

Amble U.D.C., June_14.— Supply, laying
and jointing of I.t. mains and distributors,
supply, erecting and connecting of feeder
pillars and laying, jointing and connecting
of services. Specification from Mr. W. C.
Roy, Electricity Department, Dilston Ter-
race, Amble, Northumberland.
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Industrial

Employment of Overseas Agents.—The
Gauge and Tool Makers' Association have
already dealt with oyer 500 applications
for copies of a specimen agreement which
the Export Committee of the association
has prepared for the employment of over-
seas agents.

G.E.C. Journal.—In the current issue,
the Editor, Mr. W. H. Richardson, tells
something of tho company’s war-time pro-
gress and development, Mr. R. Horler con-
tributes an artielo on “ Relay Interlocking
Power Signalling Control,” and Messrs. L.
W. Barsdorf and J. C. Adarfis describe
the lighting installation of the Portela Air-
port, Lisbon.

" Take the Right Road.”— Under this
title, a 'booklet has been produced by
Marryat and Place, Ltd., for the guidance
of electrical engineering apprentices em-
ployed in their organisation, and its aim is
the prevention of accidents. It is illus-
trated with humorous drawin?s emphasis-
ing dangers to be avoided in lift mainten-
ance.

Delaron.—A data book giving the
physical and electrical properties of their
laminated plastic Delaron and its various
industrial, applications has been published
by Do LaRuo Insulation, Ltd. There is
an accompanying machining manual for
Delaron (price 1s.) which should be in-
valuable to all users of this plastic.

Control of Plastics.—Under the Control
pf Plastics (No. 3) (Revocation) Order,
1945, licences Qle no longer necessary for
the acquisition, disposal, treatment and use
of plastics in the form of moulding powder,
or synthetic resin, in the production of
which formaldehyde, phenol, cresol, urea,
thiourea and cellulose acetate are involved.
Use of cellulose acetate moulding powders
is still restricted.

Government Surplus Machine Tools.—It
has been decided to maintain, in Belfast a
complete record of all the surplus Govern-
ment machines lying in Northern lIreland,
which are available for disposal. Full in-
formation regarding the operation of the
disposal scheme can be obtained from the
Machine Tool Control Regional Office, Law
Court Buildings, Belfast.

Electrical Handbook for Women.—Tho
fourth edition has just been published.
This new su;liply of the only electrical text-
book of its kind has been necessitated by
applications from schools and colleges,
organisations of women and girls, and the
three women’s Services, who have found
it essential to their courses of electrical in-
struction. The handbook, published b
the English Universities Press, price 7s. 6d.

THE ELECTRICIAN

May 25, 1945

Information

(8s. post free), is available through any
bookseller.

Irons.—The Central Price Regulation
Committeo has approved the following
prices for “ Clifton ” electric irons, com-
plete with flex and connector, manufac-
tured by Clifton Aircraft, Ltd.—Iron with
bakelite handle; wholesale buying price,
13s. Gd.;wholesale selling price, 1Gs. 10d.;
retail, 22s. Gd.; iron with wooden handle:
wholesale buying price, 12s. 7d.; wholesale
selling price, 15s. 9d.; retail, 2ls. The
prices are exclusive of purchase tax.

Safety in Operating Theatres.—A memo-
randum issued under the authority of tho
Council of the I.E.E., entitled “ Safety in
Operating Theatres and Amesthetic
Rooms,” has been circulated by the Elec-
trical Contractors’ Association to its
members for their information. It con-
tains the warning notice, based on recom-
mendations made by the Operating
Theatres Electrical Apparatus Committee
of the I.E.E., which has been adopted by
tho Ministry of Health for distribution to
hospitals, nursing homes and similar
institutions.

Supply Developments.—Two leaflets of
interest to supply authorities have been
issued 'by Siemens Electric Lamps and
Supplies, Ltd. They are entitled: “ Z
1568—Street Lighting Fuse Box,” and “ /,
159—Metal-clad  Service  Equipment.”
The first gives the specification and prices
of the weatherproof street -lighting fuse
box No. 1860 for wall or pole mounting.
The metal-clad service equipment des-
cribed in the second leaflet is a range of
cast iron service switch fuse boxes and
components. The gear can be assembled
for almost any arrangement of service con-
trol, industrial or domestic.

Wages for Boys.—It has been decided by
the Council of the N.F.E.A. that on and
from the third pay day in May, for the

ay period covered by that pay day, the

ourly rates, plus 2d. an hour Cost of Liv-
ing (War) Adjustment, to be paid to
)f/ouths aged 14 and 15 years shall be as
ollows (—Category 1l: "Age 14 (15 per
cent, of the journeyman’'s basic rate),
Grade A, 3)d.; Grade B, 3d.; Mersey dis-
trict, 3)d.; Grade C, 3d. Age 15 (17) per
cent, of the journeyman’s basic rate),
Grade A, 4d.; Grade B, 3)d. ; Mersey dis-
trict, 3Jd.; Grade C, 3)d. Category I11:
Age 14 (17) per cent, of the journeyman’s
basic rate), Grade A, 4d.; Grade B, 3)d.;
Mersey district, 3)d.; Grade C, 3)d.
Age 15 (20 per cent-, of the journeyman's
basic rate), Grade A, 4)d; Grade B, 4d.;
Mersey district, 4)d.; Grade C, 4d.
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Company News

Henry Meadows, Ltd.—Intm. on ord.
7*%.

American Telephone and Telboraph.—
Reg. qgtrly. 82.25.

J. I. Thorneycroft and Co., Ltd.—
Intm. div. 5% on ord. isame).

Metropolitan Cable and Construction
Co., Ltd.—Pit. for 1914 announced as be-
ing £56 88Ll.

Calcutta Electric Supply.—Sec. intm.
div. 3% mkg. 6%, tax free (same).

Brooke Tool Manufacturing Co., Ltd.
—Intm. 7J% (same), payable June 5.

Altrincham Electric Supply Co., Ltd.
—Net pft. 1944 is announced at £25 450
(£25 700).

Hydroelectric Securities.—Usual hif .-
yrly. div. on 5% “ B ” cum. prefd. part,
shs. payable Aug. 1.

Edmundsons Electricity Corporation,
Ltd.—Fin. div. on ord. 31%, less tax
Esame, making 6% for yr. ended Mar. 31

same).

Stothert and Pitt, Ltd.—Co. is to in-
crease its authorised cap. from £350 000
to £500 000 by the creation of £150 000 £1
ord. shs.

Hoffmann Manufacturing Co., Ltd.—
.Co. has decided to pay no further div. for
1944. Intm. was 71%, tax free. Pft. is
announced as £77 606 (£217 930)

Southern Arf.as Electric Corporation.
—Net pft. 1944 £27 667 (£21 620) plus
£17 274 (£20 041) brot. in. Div. 5%
ésl%née& to gen. res. £15 000 (£4 800), fwd.

Rawlplug Co., Ltd.—Net tdg. pft.
1944 £77 780 (£94 152), divs., int. and fees
£1 12S (£1 200), tax deduct, from divs. nil
(£26 375), mkﬁ;. £78 908 (£121 727), fwd.
£50 194 “(£44 114).

Ever Ready (lreland).—Pft. to Mar.
31, £15 327 (£14 339), plus £1 407 (£1 431)
brot. in. To pref. div. £1 200 (same),
ord. div. 10% (same) £5 000, to res.
£9 395 (£8 163), fwd. £1 139.

Anglo = American Telegraph.—RentS
recvd. from Western Urpon Telegraph to
Mar. 31, £262500 (same). Divs. paid
£131 250 (same), tax £131 250 (same)
leavg. credit bice. £65 625 (same).

Sturtevant Engineering Co., Ltd.—
Net pft, 1944 £25 074. (£25 553). To re-
buildg. res. £10 000 (£6 000). Conting. nil
(£4 000). fin. div. 2)% and bonus 3}%,
mkg. 11J% tax free (10% tax free), fwd.
£10 511 (£9 137).

River Plate Electricity and Other
Securities Corporation.—Fin. div. 6%
(5%) on ord., less tax, mkg. 8% (7%) for
yr. ended Apr. 15. Net pits. £32 078
(£31 537) to res. £1581 (£2 973), fwd.,
£18 663 (£15 545).

)

Dunlop Rubber Co., Ltd.—Net pft.
subject to fin. audit, £2 615 700
£2 765 797), pref. divs. pd. for yr. £200 000

same) and dirs, recommend divd. on ord.
of 8% (same), less tax, will absorb £357 104.
Carrd. fwd. £648 091.

Richard Johnson and Nephew, Ltd.—
Pft. to Mar. 31 gafter tax) £45 860
(£43 773). To dirs.” fees £1.062 (£1 250),
Ivg. £44797 (£42 523). Pref. div. £10 500,
to pensions £7 500, genl. res. £10 000,
ord. div. 9% £13 500 (all same), fwd.,
£42 505 (£39 207).

West Devon Electric Supply.—Gross
rev. 1944 £104 337 (£00 499).  After
taxatn., deprecn. and prof. div., avail,
blee. £32 682 (£27 670). To future taxn.
£5 000 (nil), war insur. £3 000 (same), gen.
res. £2000 (same), ord. div. 5% (same),
fwd. £5 182 (£5 170).

Merger Plan.—It is proposed to form a
new co. for the pur‘pose of amalgamatg.
the Mid-Cheshire Electricity Supply Co.
and its subsid., the Mersey Power Co.. and
an application has bn. made to the Elec-
tricity Commissioners for power to transfer
the undertakgs. to the proposed new co.

Rheostatic Co.—Acets. show trdg. pft.
£38 956 (£35 626), add other income mkg.

(Continued on page 478)

Metal Prices

Friday, May 18.
Copper— Price. * Inc. Dec.
Best Selected (uom.) per ton £C0 10 0 — —
Electro Wirebars ... £62 0 0 — —
H.O. Wires, basis ... 9ftd. - -
Sheet Ilfcd. -
Phosphor Bronte—
WIre(TeIephonp)baslSi
Brass (60/40)—
Rod, basis.....
Sheet
Wire
Iron and Steel—
Pig lron (E.

per Ib.

Is. Oftd. —

lid . — —

Coast
HematiteNo. 1)... £7136 — —
GalvanisedSteelWire
(Cable Armouring)
basis 0.104 in. ...
Mild Steel Tape
(Cable Armouring)
basis 0.04 in.
Galvanised SteelWire
No. 8s.w.G.
Lead Pig—
English
Foreign or C
Tin—
Ingot (minimum of
99.9% purity) ...
Wire, basis.
Aluminium Ingo
Speller......ecieene -
Mercury (spot) Ware-
house per bott. £69 15 0 — —
Prices of galvanised steel wire and steel tape supplied by
the O.M.A Other metal prices by B.I. Cables Ltd.

per ton
£285 0 — —
£200 0

£26 0 O —

£26 10 O —
£25 0 0 —

nial

£303 10 0 —

3s. 10d. —
0o 0 —
150

per Ib
.. per ton £85

£25
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£38 966 (£35 701); to dirs.” fees £250
(same), dcprectn. £9 030 (£8 180), inc.
tax and E.P.T. £19 956 (£18 487); net pit.
£9730 (£8 784), to pref. div. £1500
(same), fin. on ord. 8%, mkg. 12%, less
tax, £4 200 (same), to gen. res. £4 000
(£3 000), fwd. £4 170 (£4 140).

M arconi International M arine Com -,
munication CO.—Total receipts in 1944,
£27 134 up at £696 122. Rentals, maintce.,

ships’ telegrams, gross on sales and

pft.
sundry receipts were £573 726, (£553 663),

and receipts from subsids., etc £122 396
(£115 325), mkg. total pft, £696 122
(£668 988) Net bjee. £90 138 (£93 392).

Carried fwd. £35 055 (£34 371).

Finance Corporation for Industry.—
It is announced that the first board of
directors has been selected for tho Finance
Corporation for Industry, the £125 000 000
organisation formed by the banks and in-
surance companies to assist in the finance
of British industry after the war. The
chairman is Lord Hyndley. Directors in-
clude Lieut.-General” Sir.  R. Weeks and
Sir R. Sinclair. Financial experts will in-
clude Sir J, tMorison, Mr. lvor Spens, Sir
J. Raisman and Mr. F. Frazer. Science
is represented by Prof. C. D. Ellis.

Commercial

Mortgages and Charges

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

H Garstang L td.,
and motor engineers.—April 28, 1st deb.,
to Martins Bank Ltd. securing all moneys
due or to become due to the Bank;
general chargé- *Nil. May 17, 1944.

County Court Judgments

Note.— The publication of extracts from the

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

rReade, J. =., 27, The Broadway, Wood-
ford Green, wireless dealer. £15 15s.
Mar. 27. )

Taylor, Ernest A, 125, Willereley Ave-
nue, Sidcup, electrician. £19 13s. 4d.
Mar 27.

Barton (Engineers) Ltd.,
Prowdence Foundry, St. .Helens Junction.
£80 Gs. 3d. Mar. "27.
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Blackburn, electrical

R/O,

Canning an —T

Co.
1944 after taxn. £78 481 (£81 623) glus

other income £1 559 $£662 mkg. £80 040
(£82 285). To dirs.’ 500 déame), de-
precn. £6 584 (£6 520), spec, deprecn. of

props. £5 223 (£6 767), leavg. net pft.
£67 733 (£68 498), plus £52 571 (£47 823)

brot. in. To intm. div. 5% (same) £7 500,
fin. div. 5% and bonus 12J% (both same),
mkg. 221% (same), to res. £15 000
(£25000), to employees’ benev. fund
£5 000 (same), University of B’ham de-
velopmts. appeal £10 000 (nil), fwd.
£56 554.

Ransomes Sims and Jefferies.-—After
deprecn. £35 000 (same), prov. A.R.P. and
resg. for E.P.T. and defd. rprs., trdg. pft.
1944 £146 456 (£111 670), plus other in-
come £3410 (£3 394) mkg. £119 866
é£115 064). To dirs.’ fees £1 500 (same),
int. £11 250 (same), taxn. £64 000

(£55 000), leavg. ret- pft. £43 116 (£47 314)
added to £58 858 (i£55 359 and £32 675
pft. on sales of investmts.) brot. in. Pref.
div. absorbs, less tax, £5 500 (same), ord.
div. 71%(60 ) £18 750 net, to pension
res. £15 (£25 000), res. post war re-
gg?s,?tzrzluct and conting. nil (£27 240), fwd.

Information

smith, H. (male), 5, West Promenade,
Driffield, electrician. £17 4s. 7d. April 5.

Satisfaction

Cinfm a-Television, Ltd., LOI’]dOI"I, WI
—Sat'n. Mar. 26, of debs. reg. May 20, 1941.

Coming Events

Saturday, May 26.

Birmingham electric club—Grand Hotel.
Luncheon-Rcunion. 1i.30 for I p.m.

I.E.E., BRISTOL STUDENTS SECTION—DBristol.
Annual’ general _meeting. " Some Hydro-
Electric “Possibilities and Achievements,”
W. A. Hatch.

WOMEN'S ENGINEERING SOCIETY.—20, Regent
Street, London, S.W.I Distribution of Elec-
tricity in the Factory.” QS E. Watson, 3 p.m.
Wednesday, May 30.

I.E.E. TRANSMISSION ~ SECTION—London,

W.C2 ' " Localisation of Faults in Low-
Voltage Cables, With Speual Reference to
Factory Technique,” J. H. Savage. 5.30 p.m.

IEE S. MIR. CENTRE—Visit to Hauls Hall
" power station. Leave Dale End electric

su department, 13 S.  MID.
STE%ENTS’ P ION—Blrmlr?oﬁgm Annual

general meeting. Paper Iectrlcal Tech-
r71|que in Resistance Welding,” E. Calyerley.

PEE. NW. CENTRE, GROUP.
—FEnrineera’ Club, Manchester. Informal

meeting. 530 p.m.

May 25, 1945
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The Wattmeter illustrated is typical of the N.C.S. Induction
Instruments for the measurement of alternating currents,
Ammeters and Voltmeters being sold at the same prices as
moving iron types for equivalent scale lengths. Sizes range
from 2" to 20" diameter dials, every instrument being
strong, accurate, efficient and well-finished, its performance
fully guaranteed by Nalders’ experience and reputation.

Write for details and prices

NALDER BROS. & THOMPSON LTD.

DALSTON LANE WORKS, LONDON, E.8
Telephone : CLlIssold 2365 (3 lines.) Telegrams : "Occlude, Hack, London.M
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DRAWING
ATTENTION

Street Lighting

Control

T'HE forms of control for Street

Lighting are many and varied,
but now CENTRALISED CONTROL
is generally accepted as essential.

Sordoviso Street Lighting control
units embodying the Sordoviso non-
tilting Mercury Switch with its
inherent features of non-burning
contacts, low energising current,
silence in operation and freedom
from climatic effects, provide a most
efficient remote, or automatic con-
trol with low installation and main-
tenance costs.

If you are contemplating a new
scheme or modifications to an exist,
ing one, the advice of our Technical

Staff is always available. COPPER & BRASS
WIRE & STRIP

We should be pleased to forward,
on application, our brochure,"Con-

trolled Street Lighting." RJ SYM O N DSL.l-
SORDOVISO SWS7CHGEAR LTD. 30. \ACTCRA STFEEF

Falcon Works, Loughborough
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P eace — <c¢rttia b
X.5073/SR FILLS A VITAL NEED

aketite Moulding Powder X.5073/SR is a medium shock-
Bresisting moulding which is relatively easy to mould. The
intricate example shown on the left—the motor housing on the
famous Hoover Vacuum Cleaner—is typical of its pre-war uses.
The qualities which made X.5073/SR so suitable for vacuum
cleaners make it equally suitable for instrument cases and other
aircraft components. Today in this new form it flies in many
types of aircraft. It is but one of many grades of Bakelite
Moulding Material produced and tested for specific purposes.

TREFOIL

BAKELITE <& PLASTICS

REGD. TRADE MARKS

Pioneers in the Plastics World

BAKELITE LIMITED - 18 GROSVENOR GARDENS = LONDON = SWI
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minutes with om* representative working
out how much extra profit you make
by selling Atlas Lamps. Allas dealers get-
extra good discounts, generous, rebates,

attractive sales aids and perfect freedom to slock whatever make

of other good lamps they like. Our advertising—

appearing in every main thoroughfare and regu-

larly in the National and Provincial daily and

evening papers and magazines—is creating bigger

sales for you. Write for terms to-day.

ATLAS LAMPS

Nothing better has come to light

THORN ELECTRICAL INDUSTRIES LTD., 105-109, JUDD ST., LONDON, Y/.C.1. 'Phone: Euslon 1183
Northern Branch: 55, Blossom Street, Manchester. 'Phone.- .Central 7461
N.E. Depot: 46, Sandhill, Newcastle-on-Tyne, 1 'Phone: Newcastle 2406B

T(17
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COO

PORCEUIN
INSULATOR

VICTORIA STREET

MANCHESTER

THE ELECTRICIAN XXV

THE COOKE & FERGUSON

TELESCOP

ISOLATO

»Bam

Here is an entirely new

Isolating Switch incorpor-

ating advantages hitherto \Y

unobtainable in a com-

ponent so compact and of so high a safety factor -
It consists of an earthed metal frame carrying at
each end specially designed insulators of heavy
high-grade porcelain which fully enclose the sliding
contact. In the sectioned illustration on the left the
Isolator is shown in its open position and the wide
clearance at the gap will be apparent. Whether open
or closed the external dimensions of the Isolator
remain constant, thus effecting an appreciable
saving of space in cubicle layout. Moreover, this
Isolator can be used as a bus-support, eliminating
additional connections, supporting insulators, etc.
All live parts are fully enclosed, and insulating
barriers are automatically provided between
phases. The smaller illustration shows a 3-phase
assembly— the centre one sectioned for demonstra-
tion purposes— arranged for panel mounting and
controlled by a common operating shaft.

LIMITED

40-41 CRAVEN HOUSE
KINOSWAY.W.C.2
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PERAECT
PRCOUCTION

We have a flair for clipping production time. Breaking down hours into
productive minutes is one of our close tolerance jobs. Experience, ingenuity and
teamwork are the tools we use to cut floor-to-floor time to a minimum.

A whole industry knows us as
‘PUREFOY THE TROUBLE-FREE FIRM’

We want to discuss post-war plans with production executives who are
thinking ahead. In addition to our interest in manufacturing mechanical appliances
of all kinds we would particularly welcome the opportunity to consider the
manufacture, wholly or partly, of patented articles in die domestic appliance,
housing and Electrical fields.

IHE PUREFOY ENGINEERING CO. LTD., UPPER TILT WORKS, COBHAM, SURREY . COBHAM 3013

Producers of medium-sized machined parts of mechanical excellence and a high standard of finish.
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VULCANIZED FIBRE.
Makers of Synthetic EBONITE, BAKELITE

Sheets, Rods, Tubes and -Machined 8hapes.

LEATHEROID Sheets, Rolls, etc.
“ CLIFTEX” Insulating Tapes,

insulating Staples, Jointing, Presspahn.

e MOSSES & MITCHELL LTD.

60-68, Ironmonger Row, London, E.C.I.

For the
MANUFACTURE
of LAMINATED
SHEETS and

> TUBES STOCK

SAMUEL JONES & CD.LTD

16-17 NEW BRIDGE STREET.E.C.4. PHONE: CENtral 6SO0O EMERALD STREET. LONDON. W .C.L TELEPHONE HOLBORN 972t

RESISTANCE TEST— Low resistance of contactsis the aimofWylex. Here is
shown a section of our Laboratory where resistance of components is observed.
The functional efficiency of Wylex products is maintained by this constant testing.

‘erftfu S i

GEORGE H. SCHOLES &CO., LTD.,wylex works, wythenshawe. Manchester.
Telephone: Wythenshawe 2251 pL Telegrams: “ Kilowatt.” Manchester.
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NO CLUTCH = NO BRUSHES TO WEAR OUT

NO MECHANICAL COMPLICATIONS < SIMPLE
VOLTAGE LIMITING DEVICE . FEWER
WEARING PARTS AND REDUCED FRICTION

The Triometer cuts at the root of mechanical complica-
tions, usually found in nprmal types of Insulation
Testing Sets, by using an alternating current generator
without any clutch. Provided with a pilot lamp, which
clearly shows required test voltage is being generated
and with simple static electrical means for limiting the
voltage, and rectifying it to provide the necessary
direct current. The voltage limiting device is simple,
dependent on the fact that frequency increases with

GOODTRIC WORKS, BREWER STREET,

THE ELECTRICIAN
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ION TESTING

Combining an A.C.
and D.C. Voltmeter

SET

PILOT LAMP

gives visual indication,
that required Test Voltage
is Mug generated.

thehandle speed. The generatorvoltage ofthe Standard
Triometer is 500 volts and covers a range of 0-20
megohms. Voltmeter reads 500 volts A.C. or D.C.
Write now for leaflet giving comprehensive details.

foxsU rtfcfrijlfL eLectric coLm,

OXFORD. TELEPHONE: OXFORD 2403/47561

., U H

(Regd. Trade-Mark)

Improved Type

CERAMIC
EMBEDDED RESISTORS

mBu

of the highest quality, complying

with all Government Specifications

Please allow us to send yon a copy
of our descriptive catalogue

The ANTHHECTRC Lt

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

Phone : WiUesden 4CB75-9
Grams: *’\lollaohm‘ Phone, LondonM

38 G
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MADE BY:

AERIALITE

CASTLE WORKS*STALYBRIDGE«CHESHIRE.ENG:

In mind
It's a name to remember where internal
telephonic communication is concerned,
It stands for a service that combines
reliability with efficiency, economy

with value. Ericsson is the name.
Remember to consult us.

ERICSSON TELEPHONES LTD.
56, Kingsway, London, W.C.2. j
(Tel. HOLbom 6936)
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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” wes
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 . — cut
weight from 12 Ib. to 81 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 of “ practical ” engineering !
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

HOOVER

LIMITED
makers of

THE WORLD’'S BEST CLEANER

HOOVER LIMITED, PERI VALE, GREEN'FORD, MIDDLESEX

Printed in Great Britain by Strasbs brother™®

Bisbupatfate, £.C.z, and published oy

Brother». Ltd..at Bouveria House. 154. Fleet Strast. London. E.C.4.-—Fnday, May_23, 1945
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