installing a HENLEY
Rising Main Distri-
bution Box.

w. T.

Bethnal Green Electricity Under-
taking are installing the HENLEY
RISING MAINS SYSTEM in the
eight blocks of flats being erected
under the new L.C.C. scheme at the
Minerva Street site.

Mr. E. E. Jolly, M.IJLE.,
A.M.I.Mcch.E., the Bor(mglKElo.c-
trical Engineer, has chosen”this
system because it is specifically
designed for multi-floor buildings
of this tvpe.

An artist’s impression of the flats on
Minerva _Street site, Bethnal Green,
London, E.2. (Main Contractors: Holland,
Hannen & Cubitcs Ltd.). These flats were
featured in a recent B.B.C. broadcast
entitled "Flats going up.”

HENLEY*S TELEGRAPH WORKS CO. LTD.'51-53 HATTON GARDEN,
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STIEMERS

RUBBER INSULATED CABLES

SIEMENS ELECTRIC LAMPS AND SUPPLIES LTD
38/39 Upper Thames Street, London, E.C.4

Branches at Belfast, Birmingham, Bristo’, Cardiff. Dublin. Glasgow.
Leeds, Liverpool. Manchester, Newcastlc-cn-Tyn2 Nottingham, Sheffield.
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It is essential that
the switches incorporated
in Test Sets and Laboratory
equipment are manufactured to
the same high standard of precision
and exacting specification as the other

parts of the instrument.
Therefore A.B. Metal Products manufacture their switches with an
eye to reliability and working efficiency. An A.B. OAK H Switch
is a contract for easy contact — an assurance of dependable service

for many vyears.

All A.B. OAK H Switches are manufactured under
Patent Nos. 478391, 478392

PRODUCTS LTD,

IREAT SOUTH WEST ROAD, FELTHAM, MIDDX.

* | Telephones : Hounslow 6256. Feltham 2865.
New Era
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LIGHHAED CATHERAL

S Ched wss the first Bishgp
of Licfild The Lad/ Crgpel
cotairs sare fire Hemish
dass of the sixteenth century

FTY YEARS OF
QUALITY & SERVICE

i*Bucnclieci

BIRMINGHAM  BURY ST EDMUNDS  LEEDS LONDON
BRIGHTON CARDIFF LEICESTER  MANCHESTER
BRISTOL GLASGOW LIVERPOOL NEWCASTLE

CRYSELCO LIMITED, KEMPSTON WORKS, BEDFORD
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TRADITIONAL RELIABILITY

ELECTRICAL EQUIPMENT

MOTORS AND CONTROL GEAR FOR ANY INDUSTRIAL APPLICATION
REGENERATIVE DYNAMOMETER EQUIPMENTS FOR ENGINE TESTING
WATER-POWER OR ENGINE-DRIVEN ALTERNATORS & GENERATORS

TURBINE OR MOTOR-DRIVEN COMPRESSORS AND BLOWERS
MAGNETOS, AND ELECTRICAL EQUIPMENT FOR AIRCRAFT
MAZDA LAMPS. AND MAZDALUX LIGHTING EQUIPMENT
ELECTRON VALVES OF EVERY DESCRIPTION
ALL KINDS OF HEAVY ELECTRICAL PLANT
POWER FACTOR IMPROVEMENT PLANT
ELECTRIC TRACTION — ROAD OR RAIL
INDUSTRIAL HEATING EQUIPMENT
CINEMA PROIECTIQN EQUIPMENT
ELECTRIC SHIP PROPULSION
AUTOMATIC SUBSTATIONS
CONVERTING MACHINERY
TURBO-ALTERNATORS
ELECTRIC WINDERS
ROLLING MILLS

TRANSFORMERS
SWITCHGEAR
RECTIFIERS
SPECIFY
A>T ]
D nr fiB
-fcS J o RUGTBY

THE BRITISH THOMSON-HOUSTON COMPANY LIMITED, RUCBY, ENCLAND ,A3572
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That

N ew Extension needs ™ ~ ~

J. & P. PLANNED POWER

Factory extensions are always a head-ache, intensified by the necessity

to maintain production . . . for timing operations so that interruption

in the existing shops is reduced to an absolute minimum.

It is in these situations that experience counts above all; where a

J. & P. planned electric power installation is of the greatest importance.

J. & P. engineers are accustomed to tricky schedules . . . used to

dovetailing with architects and consulting engineers so that operations

proceed quickly, smoothly, and economically.

This is but one of the reasons why it pays to let the manufacturer of
the equipment undertake the plant installation
... why it pays to

Co-optJ. & P. at
the Planning Stage



MAKERS

WM.
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Customertr Shy !

This is a strange complaint which broke out with World War No.2.
and generally follows on a sustained attack of “post bellum
frustration.

The symptoms displayed are a peculiar reluctance to welcome new
friends, and a lack of enthusiasm at the sight of large orders, which in
the normally healthy provide an exhilarating tonic.

It should be noted that the complaint is superficial in character, and
manifests itself solely in those with a strong sense of obligation
towards the strict honouring of promises. It is rarely found in
opportunists, black marketeers and the like.

It is anticipated that the complaint will eventually pass.leaving those
who have been attacked greatly strengthened in prestige and with an
enhanced reputation for reliability.

SANDERS

WEDNESBURY

OF GOOD SWITCHGEAR FOR OVER FIFTY YEARS

SANDERS & CO. (WEDNESBURY) LTD., WEDNESBURY,

STAFFS.
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HOME COMFORTS are

carried universally via

pioneers of the

Wherever there is a switch, METALLIC, with
its consistent quality and accurate fitting, can
be relied upon to “ lead in * home comforts
with maximum safety and convenience.

METALLIC SEAMLESS TUBE CO. LTD

Ludgate Hill, Birmingham. Phone: CEN. 7167. Grams:"Flask", Birmingham.Sales Depots: London:88 Goswell Rd.,E.C1.
Newcastle-on-Tyne: St. John Street. Leeds: 5 York Place. Swansea: 1 Grove Place. Glasgow: 137a St. Vincent Street

TO
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Type "B
Threg com ponents
250V.A.C. 60 Amps.

Type n Cu

Two Con;Ponents
Singde ariff
250 V.ALC. 60 amps.

every reqguirem ent

Already in use by many supply authoriti
CEMDU is the up-to-date, trouble-free and me
flexible system for the intake and distribution
of electricity.

Comprising one unit housing all domestic
supply control CEMDU banishes the usual
chaotic conditions at the incoming end. It
can be placed in any position.

Supplied 60 ampere or 60 and 30 ampere double

pole Main Switch Control. Any meter can be Ty "o
fitted; consumers’ fuses are rewireable and ex- Two mponents
tensions are a very simple matter Double Tariff
CEMDU is supplied in attractive black or cream 250 V.AC.
stove enamelled finish. Worite for full particulars 60-30 anps.

to the sole manufacturers.

cardile

ELECTRICAL n
MANUFACTURING CO. LTD.

Bentdiffe Works, Eccles, Lancs.

phones: Eccles 1691-2-3-4. Telegrams : " Carlectrlc””Eccles.
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BLIMEY! ILL BE |
AN OLD MAN
BY THE TIME *»

ITHEY GET THROUGH

| THOSE ORDERS!

and we shall probably be dead ! So you see, there's always
something to be cheerful about. Or is there? Anyway, like everybody
else, we're striving and struggling to help ourselves and you to get
over difficulties. How are you getting on by the way?

Ienhyl\I

THE ELECTRICIAN 22 AUGUST 1947



Standard Telephonesand Cables L im ited

TELECOMMUNICATION ENGINEERS

Consultants for every kind of Communications Project .

Manufacturers of Equipment for all Telecommunication systems.

Broadcasting Studio Equipment.

Cables (Telecommunication) &. Accessories.
Cables (Electric Power) & Accessories.

Cathode Ray Oscillograph Equipment.

Creed Teleprinter & High Speed Morse Systems.
Fire Alarm Systems.

High Frequency Heating Equipment.

Insulating Materials.

Magnetic Materials.

Public Address Systems.

Quartz Crystals.

Radio Equipment.

Railway Control Systems.

SenTerCel Selenium Rectifiers.

Supervisory & Remote Control Systems.
Telephone Equipment.

Telecommunication Line Transmission Equipment.
Thermionic Valves.

Transmission Testing Apparatus.

Standard Telephonesand CablesL im ited
CONNAUGHT HOUSE, 63, ALDWYCH, LONDON, W.C.2.

Overseas Branches: Cairo, Calcutta, Dublin, Johannesburg.

alo
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Applications for space should be made
not later than 20th September, 1947.

INTENDING EXHIBITORS
who have not received an Application
Form should write to the following
address—

Birmingham Chamber of Commerce Inc., 95 New St., Birmingham, 2

OMETERS TACHOMETERS
TACHOMETERS
I. General Purpose Generator Transmitter 2. *Cirscale Engine Room indicator
3. * Cirscale Switchboard Type Indicator 4. A.C. Alternator Transmitter

Special Types available for Motor Buses and Trolley Buses, Rail Cars, Locomotives, etc.
* Cirscale is the Registered Trade Name of the Record Electrical Co., Ltd., and applies exclusively to their instruments.
THE RECORD ELECTRICAL CO., LTD.,.BROADHEATH, ALTRINCHAM, CHESHIRE.
Tel : Altrincham 3221, 2. "Crams : * Infusion," Altrincham. London : 28, Victoria Street, S.W.1. Tel : Abbey S148.
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The above illustration shows
a group of NETTLE lamp-
holders, etc. A consistently
high standard of manufac-
ture is maintained through-

out the NETTLE range
which includes a wide
variety of domestic and in-
dustrial switches, lamp-

holders, bell transformers,

22 AUGUST 1947

sockets and plugs, ceiling
roses, handlamps, etc.
These accessories are
designed for safety and easy
wiring and are manufactured
in accordance with the
appropriate B.S.l. specifica-
tion. Your enquiries will
receive our careful atten-
tion.

VICTOR H.IDDON LTD. HARPER RD. WYTHENSHAWE.M/CR.
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RILEY

Queer looking springs, ordinary
springs, large or small springs;
springs tipped with precious
metals, whatever your needs
consult Riley of Rochdale, makers
of quality springs and technical
leaders since 1821.

ROBERTAMRILEY LTD
MILKSTONE SPRING WORKS, ROCHDALE LANCS.
Telephone : ROCHDALE 2237-8  Telegrams : -RILOSPRING ™ ROCHDALE

BUSHINGS
INSULATORS
T U B E S

TEXOLEX LAMINATED
PLASTICS COMBINE
MECHANICAL SIRINGIH
AND HIGH ELECTRICAL
INSULATION PROPERTIES

TEXOLEX
1@&@.»0
THE B USHINC CO. LTD
TELEPHONE:HEBBURN|_!22E4»BBURN-ON _TYNE

TELEGRAMS:BUSHING HEBBURN IR?N(?S?A’}‘A?W%EZ'IJM?FERI\'AA!EAR9584
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No water can creep inside
B.I. Callender’s D.P. Street Lighting
Fuse Box for looped in L.T. cables up to
0.0225 square inches. A novel design
effectively counteracts condensation and
water seepage down the V.R. cables in-
side Street lighting standards.  The three
point attachment cast-iron box, with single
drop-down cover hinged at base and
secured by a captive nut, carries two
15 amp. capacity fuses and will fit into
most cast-iron hollow steel or pre-cast
concrete lamp standards. Change over
links can be supplied. Full details are
available on application.

STREET LIGHTING
FUSE BOXES

BRITISH INSULATED CALLENDER’S CABLES LIMITED

NORFOLK HOUSE, NORFOLK STREET, LONDON, W.C.2
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If you require Cotton, Silk or Enamel covered.copper wires ...
Phone: Prospect 1032 (3 lines). Wire: “ Encosil, Richmond, Surrey”

or Write to :

KENT BROS. ELECTRIG WIRE CO. & E. H. PHILLIPS LTD.

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

Our Byword is Service

Rapid Action
VOLTAGE REGULATOR
O For A.C. and D.C. Generators, Booster

Sets, Steam, Diesel or Hydro - Electric
Generating Plant.

O Constant voltage maintained through wide
variations of load, temperature and speed.

O Extremely rapid and accurate, can be in-
stalled on existing or new generators, are
inexpensive in first cost, require little or
no maintenance and they are absolutely
reliable.

0 They are easily fitted and we supply full
information for installing.

IS T NTHALC» LIAGH

DUCON WORKS. VICTORIA ROAD, NORTH ACT
IT1 Telebhone : Acorn 3904 Telegrams : Isenthal London

THE ELECTRICIAN

N .

IcP TOR

LONDON, W.3
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WHERE THEY USE BAKELITE LAMIHATED

P hoto by courtesyaf C. A. Parsons Gr Co.Ltd.
No. 4— DOMESTIC RADIO
RECEIVER

>y
Murphy Radio Ltd.

Certain types of Murphy radio receivers
employing push-button control demand an
insulating material from which to produce
extremely complex punchings having close-
ly spaced holes and slots. Messrs. Murphy
Radio Ltd. adopted B aket1ite Laminated
for this purpose and for the terminal strips
and all the contact strips in the construction

BAKELITE

of the switch itself. Baket1ite Laminated
isagood electrical insulator which punches
easily and cleanly, is mechanically strong
and dimensionally stable.

In addition, the material is light in weight
and resists heat, oils and acids. It is made
in sheets up to 4 inches thick, rods and
tubes.

<t> PLASTICS

REGD. TRADE MARKS

Essential Materials for Essential Work .

22 AUGUST 1947
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NO. 8 OF THE

'eCHIS is the story, sad but true,

Of what befell Professor Pew,

Sacked from his cosy Brains Trust chair,
For advertising on the air.

The question-master asked “ Can you
Say when mankind first used a screw ?”
And, while each expert scratched his head
Professor P. spoke up and said :

“ It all depends on what you mean —
Screws were first used A.D. 16 —

But nowadays mankind does owe

Great Progress to the screw — and so
When you need uniformity

In small screwed parts, try D & T !~

(QAJjII)

"o A
TIM M

DITTIES
VIS &
IN S L-

Head Office : BILLET RD., WALTHAMSTOW

LONDON, E.I7
Phone: Larkswood 2313 (6 lines)

The rather rummy looking object This enables the skirt to be fixed
above is one section of the new  afterthe wiring hasbeen completed

DS Bkirt for surface mounting the and means greater
DS conduit box type socket. The wireman.
other section Ib an absolute twin. Just another

and they getto-  to the DS Fused
getherasshown Plug and Socket

below. range.

Announcement of DS Plugs Ltd., Manchester . London - Glasgow.

THE ELECTRICIAN

ingenious

ease for the

addition

ElM#7
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79 YEARS EXPERIEHCE

AT YOUR SERVICE

1868 CjLOVERS manufactured
braiding machines which were then
used to cotton braid iron wires for
My Lady’s Crinolines. Subsequently
the braiding was applied to copper
wires for telephone and bell circuits.
Later a layer of pure rubber was
introduced under the braid, which
provided one of the first forms of the
electrical cable.

1947 "'G lovers are still in
the forefront as manufacturers of
all]classes and types of cables for
every electrical purpose up to
working"pressures, of 132 kV.

W. T. CLOVER & CO., LTD.

T rafford Park, Manchester, 17
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and <aCt°ry
0o»'ce

bettef Empire Hall, OLYMPIA, London

October | —October 11, 1947
Organised by the Office Appliance
Trades Association of Gt. Britain
and Ireland, 11-13 Dowgate Hill,
Cannon Street, London, E.C.4.

OPEN from 10 a.m.—8 p.m. daily (Except Sunday)

SMM -|
all metallic
made from

small y°ur
a tooling

substantial

LEYtonstone
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REPAIRS REWINDS REDESIGNS

COLLINS

Qdlirs Hedrical Lid
Head Cfie 115 Qerervel! Red Ladn EC 1
Gatral Laon Works
2 st. Albars Haee Upper Street Idilgon N 1
Vst Latin Works a
9 u Fettasoe Roed Soutdl
Foe Hilbom 0212-4CGarotary 3227-8~ ®
or Sautell 0168~ ~ ~ ~
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We have Millions of
Threads in Slock..

Carefully cut around
Steel and Brass Rods
of various lengths,
from it" to [I" in
diameter, we have
millions of Whit-
worth B.S.F. and
B.A. Threads in
stock. Send us your
enquiries for

Large
Prompt Delivery

TELCO LTD.

3 NEWMAN ST. LONDON
W.1 Museum 5701

THE ELECTRICIAN

m m
Registered Trade Mark.

POSITIVE EARTHING

Trouble-free Earthing is secured by using
this highly efficient, heavy electro-tinned
Bonding Clip for clamping Earth Wiring
in direct contact with Conduit Tube.
This Bonding Clip ensures

positive and vibration

proof earthing.

FOR coNDU/T TUBES
Sizes: I', T. 1. If'. 14"V
Can also be used on Gas
and Water Pipes.

For Gas Tubes - Sizes :

For Lead Pipes - Size : 15/16"

Details of Metway*full range of Earth Clips is given i
LIST No.: OE.3I/E.

ELECTRICAL

METW AY lnoustries

KING STREET, BRIGHTON, l.
Phone :Brighton8366. Grams : “Metway,* Phone, Brighton.
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A NACOS

RFHD.

COMMUTATOR SECTIO NS

M anufactured in random straight lengths
or incut pieces to meetyour requirements.

We should be glad to have your enquiries.

FREDERICK SMITH & COMPANY
(Incorporated in The London Electric Wire Company and Smiths, Limited”)
ANACONDA WORKS . SALFORD 3 . LANCS

22 AUGUST 1947 THE ELECTRICIAN
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Schistocerco gregarlo—Locusts— are
on the march, and the Government
of South Africa alone is spending
£500.000 a year destroying the vast
hordes of these voracious little
pests Locusts arc migratory grass-
hoppers about 2J* long; born with
rudimentary wings, they rapidly
develop and congregate in thou-
sands of millions. These huge
swarms infest and lay waste many
countries throughout the world
Because of their fatty protein con-
tent, locusts have been used for food
from the earliest biblical times and
are still considered a delicacy by
natives in many tropical lands.

but its easier to say

E N F I1E L D

for all Cables up to 132 kV

PAPER mRUBBER mP.V.C.

©)

RAW M ATH!«, TO

ENFIELD CABLES LIMITED. BRIMSDOWN, MIDDLESEX
Works: Telephone: HOWard 2661 «  London Offices: Telephone: HOL born 0591
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Engagement Orders

HE Control of Engagement Order, of

which the electrical industry had con-
siderable experience during the war, will,
it is anticipated, bo re-instated in new
form on October 1. The effect of the
Order, as before, will be that employers
will not be able to engage or seek to
engage by advertisement or public
notice, employees falling rwithin its scope
except through the Ministry of Labour;
neither will workers be permitted to
obtain employment other than through
the Ministry.
The experience of the war years proved
that the direction of labour was not only
wasteful, but so far as the electrical
industry /was concerned, something of a
mixed blessing. The reason for this
criticism, apart altogether from political
issues, is based on the fact that the
Ministry of Labour officials, in the
absence of any intimate knowledge of the
industry concornod, can, when interpret-

ing Orders relating to technical per-
sonnel, only think in terms of the
number of workers directed. The most

important factor in tho operation of an
Order controlling the movement of
labour, however, must, if it is to be of
any real assistance in increasing output,
bo to direct to the industry in question
only those who have at least some know-
ledge of the industry, or are mentally
alert enough to be able to absorb instruc-
tion in matters relative to it; a factor
which, though perhaps appreciated by
the Ministry, is understandably difficult
for Civil Service clerks to eater for.

Rightly or wrongly, our understanding of
the proposals in the new Order will
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require employees at present engaged in

essential industries to remain in that
employment, while those employed in
non-essontial industries will not be

affected unless thoy seek now employers.
In the latter event they will fall within
the scope of the Order and be directed
by the Ministry to essential industry.
It is not yet clear what may be
regarded as essential or non-essential
industry—and in view of the exporting
value of practically every form of in-
dustry, t-ho definitions will be hard to
determine—but until a worker is both
unemployed and prepared to seek a now
job, he or she will be unaffected by the
Order. In those circumstances the
proposals would appear to be negative
of both purpose and result,unless supplies
of fuel and raw materials were with-
held from the less essential industries to
force dismissals. K such a policy is in
the minds of those now framing the
Order it must be abandoned forthwith,
for.though it would doubtless provide the
Ministry of Labour with names upon its
hooks, its effect upon productive in-
dustry, both essential and non-essential,
and upon our export trade, would not
only be disastrous, but, since it is not
proposed to move workers away from
their homes, -would also create unemploy-
ment in those places where recruits for
essential jobs outnumbered vacancies.

Request and Hope

THEelectricalindustry to-day, is regarded
in official circles as having an appreciably
higher priority value than during the war
for, as important- as it was from a

national point of view in those years, not.

until the post-war period, were arrange-
ments put into, effect for making good
the leeway lost in generating plant re-
placements and extensions; not until the
post-war years was the industry given
preferential treatment with respect to
steel and other raw materials for the
manufacture, of generation equipment.
Soon after the conditions created by load
shedding and the fuel crisis last winter
had convinced the Government that the
warnings of the: electrical industry
were not the political propaganda the
Minister of Fuel declared them to be-
at the I.M.E.A. Convention at Blackpool
—the Ministry of Supply, it will be
remembered, put - into operation

machinery- designed to ensure adéquate ;

labour and materials for the manufacture

THE ELECTRICIAN

of heavy electrical plant and boilers.
That machinery is still operating, and
because of it, there is reason to expect
that on and after October 1, the industry
may have directed to it, under the new
Engagement Order, some of the labour
falling within the scope of that Order.
If such should prove to be the case, may
we beseech the powers-that-bo to apply
to their interpretation of the new Order
an intelligence greater than that dis-
played with respect to the old?

About the Grid

ONE of the results of load shedding and
restriction in. current consumption has
beon an increase in the general interest

displayed in electrical matters. This is
indicated by the number of inquiries
which have reached the Central Board

during recent months—particularly from
schools, colleges, and other educational
institutions—and to satisfy this demand
for information, an illustrated brochure
entitled “The Grid” has been prepared
for free distribution. .From the point of
view of the electrical industry the book
does not contain much that is particu-
larly'new, but. draws a.good deal on
material given in the annual reports of
the Board and elsewhere; it is, in fact,
simply an attempt—and a very good
attempt—to present a co-ordinated and
comprehensive account of the grid and its
place in the development of the supply
industry. It is a book which has been
wanted for some time, and should do
much to help the non-technical public
appreciate the reasons for the incon-
veniences to which they are sometimes
subjected during cold spells, etc., and
the difficult position in which the genera-
tion side of the industry found itself at
the end of the war.

Load Shedding Next Winter

ARRANGEMENTS are being drawn up
in the supply industry' for'meeting the
load next winter in such a way-as to
reduce the hazards of shedding, and a
statement upon the procedure to .be
adopted is given in this issue. In brief,
preliminary target figures will be com-
municated to electricity undertakings
by the area managers of the Central
Board, based wupon information with
respect to anticipated demand, supplied
each week between October and March
next hv the wundertakings themselves.
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These weekly figures will enable adjust-
ments to bo made in the preliminary
target values before the .winter really
commences, but if any difficulty arises
in reaching agreement with the area
managers, the Commissioners may be
referred to. When load has to be shed
to reach the target figure, everything
possible will be done to maintain supplies
to those industrial undertakings who
have, to the satisfaction of the Regional
Boards, arranged to spread their loads
or who have shown that they are unable

to do so, but even if load has to be
reduced’ below the target level, efforts
will still bo made to maintain tho most

important industrial supplies.

Supply Cuts by Rota

AUTHORITIES are now considering
what steps to take to reduce load,
and in this connection tho rota

scheme being adopted by a number of
undertakings has much to commend it.
This is a scheme by which the distribu-
tion network is divided into (say) five
sections which can be switched out in
daily rotation. By tifis moans load
shedding is confined to one particular
section of tho network on one working
day of the week, and consumers con-
nected to that section can reasonably
rely on immunity from load shedding on

othor days. With regard to target
directions, supply authorities mwill be
expected to observe them in full, and

any necessary action taken to 'enforce
them will be officially supported.

Steel and Electrical Plant

THE ways of all Governments are
peculiar, but reviewed against a back-
ground of hard industrial facts, those of
the present residents at Westminster are
mom difficult to -understand than most.
The Ministry of Supply is, it is claimed,
doing all in its power to increase and to
hasten tho production of heavy electrical
plant in order to make good the shortage
in " national generating capacity.
Among the requirements to meet those
conditions is a much needed increase in

the.supply of electrical-’steels, and it
would be reasonable in the circum-
stances, therefore,: to expect tihat the

steel industry would bo encouraged by
the Government to' not only carry on as
best.it can with the, coal and other shor-
tages to which it lias been subjected, but
to mako every effort to increase its out-

22 AUGUST 1947
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put. Instead, the industry is to be dis-
turbed in its operation by the uncer-
tainty which full-scale nationalisation
plans are likely to carry in thoir wake.
W hether or not the industry should be
nationalised is, so far as this note is con-
cerned, quite beside the point, in that
tho major occupation of the industry
should be to produce more and more
steel, and that of the Government to
encourage that production. There can
be little doubt that the early nationalisa-
tion proposals with respect.to electricity
supply would have had an appreciable
effect upon development had generating
plant, transmission Une poles, cables,
etc., been available, and there seems
no ready reason for thinking that any
nationalisation programme for the steel
industry may not be equally disturbing.
A condition .which may ultimately be
reflected in the manufacture of heavy
electrical plant.

Technical Man-Power in Industry

THE electrical industry has on many
occasions drawn attention to the
scarcity of technical mati-power .and the
importance of research in the restoration
of our economic stability, but in a state-
ment by ;the-Association of Scientific
Workers last week, criticism was made to
the effect that from a national point of
view the best use is not being made of
existing resources. Tho association con-
siders that tho application of science and
technology to industry is not sufficiently
recognised in the official economic
recovery programmes, and makes two
proposals which, it believes, would allow
technical man-power to contribute more
effectively to the national effort. These
are, in brief, that the technical man-
power engaged in less essential work
should bo reduced in numbers and a
greater concentration should be made
on work likely to have early practical
results. Among the less essential needs
the association counts defence, where
the scientific strength, it suggests, should
be cut by at least a third. Wo have no
knowledge of the facts upon, which the
association bases its statement, but
having somo experience of research con-
ditions in the electrical industry, any
suggestion tliat existing resources in. the
industry are not being, put to their best
use would not only be resented but would
be unfounded.
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HE name Samuel Ferguson has long

been associated with switchgear, but
in earlier days it identified its owner as
a student of the Manchester School of
Technology, and was later recorded in tho
books of Messrs. Dorman and Smith, as
belonging to a pupil engaged in that
organisation.

Some indication of the character of the
man, even at that early age, is given by
the fact that during his four years’ pupil-
age with the D. and S. organisation, for
the most part spent in the drawing office,
Mr. Ferguson in order to gain a better
knowledge of workshop practice, attended
tho factory at 6 a.m. each day, before,
assuming his normal morning duties.

Leaving D.and S. .to take up an appoint-
ment as draughtsman on h.t. switchgear
with Ferranti, Ltd., Mr. Ferguson subse-
quently became chief draughtsman in that
company’s Contract Department, vacating
tho position in 1913 when Ferranti, Ltd.,
decided to discontinue switchgear manufac-
ture. Convinced that there was scope for
switchboard production in the industry,
however, Mr. Ferguson, with the con-
currence and good wishes of his old
employers, started with Mr. George Pailin
the business Ferguson and Pailin, which

though to-day under other control, still
bears their names in a different form.
In 1926, the B.T-H. Co., Ltd., made

an offer for the shares of Ferguson Pailin,
Ltd., which by then had become a limited
company, and the two companies, on the
offer being accepted, became associated,

with Mr. Ferguson acting as managing
director of the latter for sixteen years.

In 1937, Mr. Ferguson formed an or-
ganisation, Cooke and Ferguson, Ltd., to

take over a structural engineering business
and to introduce electrically-welded fabri-
cation work. A short time before war
broke out. this company was called upon
to undertake a large amount of work for
the Admiralty, together with the manu-
facture of air screw hubs and large compo-
nents for Manchester bombers—those deep
winged machines which preceded the Lan-
caster. In consequence of this work, the
structural steel side of the business was
given up, and Mr. Ferguson became the
sole proprietor.

In 1942, Mr. Ferguson resigned the
position as managing director of Ferguson
Pailin, Ltd.. to assume a like position
with Cooke and Ferguson, Ltd.; and dur-
ing tho same year he acquired the business
of Victor H. Iddon, Ltd.

During the war years three further fac-
tories were added to the original 65 000 sq.
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ft., raising the employment potential of the
Cooke and Ferguson organisation from 40
in 1937 to 2 000.

Mr. Ferguson was awarded the John
Hopkinson premium for a paper on “ A
General Survey of the High Tension
Switchgear Field,” which he read before
the |I.E.E. in 1926; he has a flair for
finance and economics and has been a
member of the Executive of tho Man-
chester Engineering Employers’ Association
for many years. He has also served on
tho B.E.A.M.A. Council. Ho is a long

standing member of the Manchester
Rotary Club, was oleeted vice-
president, but war-work prevented him

from proceeding to the presidency.

In March, 1945, Mr. Ferguson gave an
address before tho Manchester Engineering
Council on the 40-hour week, which to-
gether with an address on the same subject
by a Mr. E. Jennison was subsequently
printed in booklet form and presented
to the Economics League for inclusion in
that non-political body’s literature.

Mr. Ferguson includes among his hobbies
and pastimes . . . long country walks and
golf. Ho lives at Wilmslow, Cheshire, and
his wife is tho well-known author Ruby
Ferguson. He has two sons, both of whom
are engaged in their father’s business.
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Load

M aximum

HILE it is hoped that the arrange-

ments being made by the Regional
Boards for Industry for spreading the load
next winter will result in a substantial re-
duction in the maximum demand on the
grid system, occasions aro still likely to
arise when load shedding will be necessary.
The Central Electricity Board, the Com-
missioners and the Electricity Joint Com-
mittee have, therefore, been considering
various schemes for avoiding the difficul-
ties which occurred last winter.

As a result of these deliberations, a
sciieme ;has been evolved by which each
undertaker will have a target maximum
demand to which his load must be reduced
when called upon to do so by the Central
Board either directly or indirectly.

PAST EXPERIENCE

It will be remembered that during last
winter the national plant/load position
was such that load had to be shed on

most working days during the period
November to February. The most acute
period occurred in lato .January, 19-17,

when tho amount of load shed was in the
region of 2 @0 MW and duration of shed-
ding was on occasion as much as 12 hours
in one day.

Tho method then adopted for shedding
wus for the C.E.B. control to issue instruc-
tions in one or more areas to all the under-
takers taking direct supplies from the
board, to reduce their loads, by steps of
5 per cent., as necessary to prevent the
frequency falling below 48.0 cycles.

The objections to .this procedure were
tho impossibility of making tho necessary
arrangements with consumers in sufficient
time to avoid risk of danger to workpeople
and damago to equipment; lack of dis-
crimination between undertakers having a
large proportion of industrial load and
those whose loads were mainly domestic;
the lack of discrimination between under-
takers and consumers who had made
voluntary reductions in their demands, by
load staggering or other means, and those
who had not co-operated in this way; tho
lack of any prior indication of the probable
magnitude of the outs to be imposed, or
conversely of the individual maximum
loads which might be accepted having
regard to the plant actually available.

In the absence of special measures for
limiting peak loads, the plant/load posi-
tion in the coming winter will be more
serious, in similar weather conditions, than
that experienced last winter. Considera-
tion is, therefore, being given to a new
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Spreading

Demand Targets for

Next W inter

Period O ctober to M arch
procedure for reducing load which is free
from the above objections. Proposals have
been made -from a number of sources that
advance information should be given of
the maximum undertaking loads which
could safely be carried during the winter
period and investigations have been made
into tho practicability of these proposals.

The maximum demands upon the board,
estimated by tho individual undertakers
early in 1947 for next winter, are not
a suitable basis for a scheme of
“ target ” maximum demands since there
are indications that a large proportion of
those estimates was unduly influenced by
the abnormal demands set up during the
fuel crisis.

The maximum demands on the board
actually recorded in January and Febru-
ary, 1947, are also unsuitable as under-
takers were affected to varying extents by
tho fuel shortage.

In all the circumstances it is felt that
the maximum demands actually recorded
during the months of November and
December, 1946, would form the most
suitable basis. Moderately cold iveather
had -been experienced during this period,
but there was no evidence that the short-
age, or threatened shortage, of solid fuel
had yet materially affected tho demands.
With tho adoption of such a basis it
would, of course, bo necessary to take into
account prospective development both in
industrial and non-industrial loads for tho
ensuing year.

Undertakers wero therefore asked to
give information regarding tho respective
percentage contributions to The peak loads
recorded in November-Deeember, 1946,
of public lighting and traction, industrial
consumers, general consumers, and also to
givo tho additional industrial load which
they expected to connect by next winter.

At the same time an estimate was made,
on the most up-to-date information, of the
plant capacity which would be available
in each of the board’s areas throughout
the period October, 1947, to March, 1948.

ANTICIPATED DEMAND

These plant figures, amounting in Janu-
ary, 1948, to a total of 9530 000 kw,
represent the simultaneous demand which
can bo met at standard frequency pro-
vided that no unexpected plant emergency
arises. On the diversity actually experi-
enced in November-Deeember, 1946, the
corresponding aggregate of area maximum
demands in January, 1948, would be
9 742 000 kW, and the sum of the demands
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of individual
10 030 000 kW.

undertakings would be
There is no reason to sup-

poso that inter-area diversity, which is
largely governed by geographical condi-
tions, would be affected by a target
scheme. On the other hand, the limitation

of individual undertaking demands to a
predetermined target level must necessarily
reduce very materially the diversity be-
tween individual demands within an area.
It was felt, therefore, that the targets
should be based on the assumption that
tho individual demands would equal the
simultaneous demand of each area, thus
limiting tho provision for diversity to that
represented by inter-area diversity. From
the foregong it will be seen.that -the indi-
vidual targets will in total be approxi-
mately 9 742 000 kW for the month of
Januaiy, 1948.

A THIRD REDUCTION DIFFICULT

The Government has laid down a general
target reduction for industry of 33-j per
cent, of the maximum industrial loads
recorded last winter. It will undoubtedly
be difficult for industry to achieve such an
overall reduction, especially as there is an
appreciable proportion of continuous pro-
cess work on which no reduction is prac-
ticable. It would, therefore, be unwise in
preparing a scheme of target loads to
assume that this 33F -per cent, reduction
would be fully achieved.

Calculation of the wundertaking .target
peak loads for the month of January, 1948,
have been made on a number of alternative
bases, of which the most suitable appears
to be one which assumes that public
lighting and traction loads would be met
in full; that the.contribution of industrial
consumers would be reduced by some 20
per cent, from that anticipated for
January, 1948; the contribution of general

consumers would be limited to 10 par
cent, above that recorded in November/
December, 1946.

Industrialists have complained that they
are being called upon for drastic econo-
mies, while other classes of consumer are
not being asked for an equivalent degree
of sacrifice. In comparing the proposed
20 per cent, reduction in industrial load
with the apparent increase of 10 per cent,
in the demand of other consumers, it
must bo borne in mind that in the absence
of fuel shortage, tho demand of general
consumers is substantially higher in
January/February than in the preceding
November/December, wheireas industrial
demand shows little change; in assessing
the industrial component of the proposed
targets full allowance has been made for
anticipated new loads, which amount to
an increase of over 10 per cent, on the
industrial contribution in  November/
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December, 1946, whereas no specific allow-
ance has been made for the necessary in-
crease in the demand of general consumers
consequent on such factors as the pro-
gress of rehousing. The total allocation of
kilowatts for general consumers included
in the targets on the foregoing basis repre-
sents a reduction of some 12 per cent, on
the demands for those consumers included
in the undertakers’ estimates for next
winter.

The. targets for individual undertakings
supplied directly by the board, .which re-
sult from these calculations can only be
regarded as provisional, as they cannot
take full account of all the local circum-
stances which might affect an undertaker’s
demand, particularly his industrial demand
and any bulk supplies given to other
undertakings. It is thereforo assumed
that these provisional targets will bo ex-
amined and mill be adjusted as necessary
within the target allocated to each board
area.

As the generating plant availuble will
bo lower in the months other than Januaiy
it will bo necessary to adopt correspond-
ingly lower targets for those months. Tho
most convenient method of defining these
lower targets is to express them as per-
centages of the target allocations for
January, 1948.

SUGGESTED PROCEDURE

It is considered that tho following pro-
cedure should be adopted.: (a) That pro-
visional target demands for January, 1948,
with the appropriate percentage deductions

for other periods, should be issued
immediately to all undertakings taking
direct supplies from the C.E.B. (b) That

provisional target demands for undertakings
taking indirect supplies should be assessed
by the board’s district managers, (c) That
ail undertakers should be asked to send to
the board’s .district manager, commenc-
ing with the first week in September, par-
ticulars of tho weekly recorded maximum
demands of their undertakings, (d) That
any necessary adjustment to the pro-
visional target demand for each undertak-
ing should be made before the end of
September, in order that firm target de-
mands can be adopted at the beginning
of October. Subsequent adjustments to
individual targets can be made during tho
remainder of the period, (e) That load
shedding should continue to be carried
out oniv to the instructions of C.E.B.
control, (f) That with the introduction
of the target scheme the first load shed-

ding instruction should be to *“ reduce
load to target,” and whenever possible
advance notification of this instruction

should be given during the preceding even-
ing.

22 AUGUST 1947



About

The Design and

Transform ers
by G. O. CASTELL, M.ILLE.E.

Insulation

of Transformer W indings

The first of this series appeared in The Electrician of August 15 and dealt with

the design and construction of Transformer Cores.

In this, the second article of the

series, the author considers the design and insulation of Transformer Windings.

HE designer of transformers is faced
with the problem of combining within

a transformer winding, three

essential

qualities, which are, unhappily, not com-
plementary ; these aro electrical strength,
mechanical strength and thermal efficiency,

111111
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Fig. 1

and all are necessary if a trans-
former is to give a satisfactory
performance in service. Un-
fortunately, none of the best
insulating materials has a good
heat conductivity and few,
particularly of those sufficiently
flexible to bo included in a
winding, are mechanically
strong. Likewise, the combina-
tion of generous oil ducts with
adequate support and clamping
for every turn in a stack of coils
is not easy to devise, and only
by using the highest quality
material and the best selection
for each particular duty can

Fig. 2.
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the desired result hope to be achieved.
Electrical strength implies the main-
tenance of insulation between turns, be-

tween coils, between windings and from
windings to all earthed metal, not only
under all normal operating voltages, but
also under the stresses set up by the
transient over-voltages which may be
caused by switching or lightning strokes.

The power frequency voltage tests
called for in the various national speci-
fications, although not identical, aro of
tho same order and have been found suit-
able to prove the major insulation. By
the term major insulation is meant the
insulation between windings and jfrom
windings to ground, and it is here that
the main voltage stress falls during normal
steady state conditions. The stresses due
to transient over-voltages fall in greater
part upon the inter-tum and inter-coil in-
sulation, and it is impossible to foresee
their magnitude, or the exact position of

COMPLETE WASHER
WOODEN BLOCKS
3PUT WASHER

Fig. 3.

their impact without complete design data.
In the United States a surge test level has
become established for each of the various
voltage classes of transformers and is in-
corporated in tho American test standards;
tho Central Electricity Board is seeking to
do likewise in this country and it s
probable that these, or similar values, will
ultimately form the subject of a B.S.I.

publication. It is becoming increasingly
common practice amongst transformer
users to specify a surge test level, and

omit any specific reference to the value of
inter-tum insulation or the reinforcing of
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end turns or tapping turns; this permits
the designer to meet the prescribed test
in any way that research and experience
havo shown to be successful. Many manu-

L.V.WINDINGS SOLID
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18T. A WIND/fyQ
L.V.LAVERS SOLID INSULATION. BETWEEN
4 th LAYERS
3 RO
2 ND
18T

facturera have built or had installed surge
generators for their own test rooms, others
have made use of the testing facilities
available at the National Physical Labora-
tory to obtain knowledge of the surge
strength of typical windings.

It is a matter of controversy amongst
engineers as to whether surge tests should
be type tests or routine .tests, whether
to restrict these tests to typical stacks of
coils which can afterwards be stripped
down for examination and then scrapped,
or to apply them to transformers intended
for service. Protagonists of the former
course maintain that it is impossible to
be absolutely certain whether a winding
has sustained damage; others maintain
that properly taken oscillograms will re-
veal any breakdown of insulation and
many transformers have, of recent years,
been put into sendee after undergoing
surge tests.

Methods of disposing the insulation in
a high voltage coil stack vary between
designs, but the first essential must always
remain the same; to know the maximum
voltage stress which can occur at any
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point and then introduce adequate insula-
tion without by so doing, shifting the stress
to another and less well-protected part of
the winding.

When calculating these maxi-
mum voltages the values ob-
tained are expressed as a pro-
portion of the peak value of
any applied surge; in practice
this value is controlled by the

CORE flash-over value of the trans-
former bushings or by the
ICTS limiting spark gaps if such are

fitted. It is usual for the line
insulators to have a slightly
lower flash-over value than the

bushings of the associated
transformers, but this added
margin of safety is always

ignored by the designer.

Two arrangements will bo
described herewith; there are
others, some varying in funda-
mental principle, some only in
detail. The first illustrated in
Fig. la, has a static end-ring
and co-ordinatod insulation;
the end turns have heavily
reinforced insulation and this
reinforcement is graded into
the body of the winding; at
the same time, by changing the
number of turns per coil and
the shape of the conductor, the
surge impedance is maintained
as nearly as possible constant
throughout tho winding. Any
point at which an abrupt
change of surge impedance
occurs is tho source of voltage
reflection under transient conditions, and
oscillation accompanied by voltage build-
up will result, The increased thickness of
insulation on the end turns introduces some
cooling problems, and these are generally
met in part by increasing the cross-

Fig. 5.

sectional area of the. turns carrying extra
insulation.

A shielded winding is illustrated in Fig.
Ib; it embodies a static end-ring and a
graduated static shield. There is some
reinforcement of the end turns, but in
general the inter-turn insulation is less
than is necessary in the first example.
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This makes cooling easier and the coil stack
is stronger mechanically, bnt the shields
themselves introduce cooling and insulat-
ing problems.

For high voltage windings, the inter-
turn insulation is invariably good quality
paper, applied in many laps each of only
2 or 3 mils in thickness; for medium vol-
tages paper is also often used, but in this
case it will probably consist of two or
three laps, each of 5 mils thick. Some
manufacturers favour a single covering of
cotton over the paper and particularly if
varnish impregnation is used, it makes a
coil cleaner and stronger to handle in the
erection stage. The turns of low voltage
windings are usually insulated with cotton
applied either in the form of woven tape
or filaments; if the winding consists of
many separate conductors wound in
parallel, as would be required for a heavy
current, the individual strips may bo of
baro copper and tho complete bunch hand-
taped as it is wound. Small round wires
are often enamelled, with a covering of
cotton or silk added if they aro required
for high voltage windings; in the past,
enamels have been somewhat unreliable,
but the modern synthetic covering of the
polyvinyl acetal or the nylon type provides
a very high grade insulation within a small
compass, mechanically robust and able to
withstand any impregnation. When these
materials become more generally available
they will undoubtedly influence transformer
design, particularly for small high voltage
work.

There are three types of coils in common
use for power transformers, spiral, round
wire section or cross-over coils, and sec-
tional disc coils. There are a few types
less often used and then generally for
special purposes; these will be described,

Fig. 7.—Pair of structural disc coils and a
pair of round wire section, or cross-over, coils

together with their
later in the series.
Spiral coils are those in which each layer
occupies the complete winding length, they
are generally wound upon a foundation con-
sisting of a rigid preformed barrel such as
Bakeflte. In the smallest sizes they may
consist of one layer only, but in tho larger
range, two or four layers are used. The
use of an even number of layers has several
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advantages, if Fig. 2a is examined, it will
bo seen that due to its helical form the
single layer coil is not symmetrical about
its vertical axis, and this causes a distor-
tion of the magnetic field with an increase
in stray losses and some loss of control over
reactance. Fig. 2b shows how an even

Fig. 8.— Two-layer, spiral coil with barrel of
flexible insulating material, -.wound direc tover

outer' layer
number of layers makes the coil sym-
metrical and also allows the start and

finish to come out naturally close together;
by this means the magnetic field due to tho
leads is greatly reduced, stray losses in
the clamping structures are avoided and,
as spiral windings often carry heavy cur-
rents, this can bo an important considera-
tion.

Spiral coils are naturally strong and self-
supporting, the only problem presented
being provision for adequate end-packing;
the best method is to fit solid Bakelite
collars to tho ends of each layer.

Since the helices top and bottom are
complementary, a Bakelite tube of suitable
dimensions can be cut, as in Fig. 3a, on a
band saw and the two pieces will fit, one
at the top and one at the bottom of tho

layer. Another form of end-packing is
illustrated in Fig. 3b; this consists of a
“ cage ” with wooden or Bakelite blocks

between two pressboard washers, held in
place by an adhesive, dowel pins, or by
taping. For small coils a piece of flexible
insulating board can be cut as in Fig. 3c,
taped to tho conductor and wound on with
the end turn.

The cooling of spiral coils is obtained by
vertical ducts, maintained by introducing
‘octangular strips of wood, Bakelite or
pressboard of appropriate thickness and
extending the full length of the winding
and the end packing. Wherever a duct is
required, it is good practice to make these
strips support about thirty per cent, of the
winding perimeter. Thus, a two-layer coil
might be wound direct on to a Bakelite
cylinder and a duct introduced between the
layers, while a four-layer coil might have
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a duct between the tube and the first layer,
and between layers two and three. Solid
insulation consisting of pressboard sheets
would be inserted between the first and
second and between the third and fourth

Fig. 9.—Heavy current spiral coil in course

layers, as shown in Fig. 4, from which it
will be noticed that every conductor is in
direct contact with tho oil.

When two or more conductors
wound in parallel, it is neces-
sary to take precautions, if
each is to carry, its correct
proportion of the current, to
ensure that the resistance and
reactance of all are approxi-
mately equal. When only two
conductors, arranged radially,
are used, a simple half twist
at the middle of the coil is
sufficient, but a heavy current
winding utilising up to thirty-
six conductors requires a very
complicated and well-designed
series of transpositions.

Round wire section coils are
suitablo for windings carrying
currents up to about 20 A, and
are generally used for the high
voltage windings of small
transformers. They are wound
on wooden formers between
adjustable cheeks and consist
of a number of layers, each of
a number of turns. The insu-
lation between layers consists of two thick-
nesses of.paper pr varnished linen, arranged
to embrace the end turn of the layer as
shown in Fig. 5; thismethod, togetherwith
a number’ of tape-ties: included during the
winding, ensures that the coil is self-
supporting' and can be removed from the
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winding.

former and freely handled during further
processes.

A complete winding consists of a num-
ber of round wire sections, eight or more,
arranged in a stack with insulating spacers

between coils. The coils are
usually connected in pairs with
one coil inverted; this brings
the starts of the two coils,
which are, of course, on the
inside diameter, adjacent to
one another, and enables a
small joint to be made without
the necessity of a long connec-
tion from the back to the front
of the coil. The heat generated
by the ohmic losses in tho turns
at the centre of the coil has to
pass through many thicknesses
of insulation before it finds its
way into the cooling oil, and,
consequently, unless care is
taken in the design stage, hot
spots are liable to develop.

Sectional disc coils consist of
flat circular sections containing
a number of turns, wound one
on top of the other radially.
The conductor used is generally
one, sometimes two, rectangu-
lar strips wound on the larger dimension;
disc coils are liable to collapse during hand-
ling unless the conductors used are suitably
dimensioned; they are, however, very

of winding

Fig. 10.— Transposition conductors in heavy-current spiral

It will be appreciated that every wire drum seen

on the rack in Fig. 9 has to be changed in position when

making each transposition

strong when built into stacks and properly
clamped. To avoid joints on the inside
diameter of the coils, they are usually
wound in double sections by the follow-
ing method: first a. length'of conductor
sufficient to wind one section, is wound
loosely at one end of the former, following
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which one section is wound normally; tho
loose conductor is then wound back and
used to wind the second section of the
pair in the reverse directions. Disc sections
are assembled in stacks with insulating
spacers between each section and thus, as
in spiral coils, every conductor is in con-
tact with the oil and the cooling Obtained is
excellent. Sometimes, in the smaller
sizes, pressboard washers are inserted
between sections forming a pair and spacers
between pairs only, and this saves a little
on the leg length; the washer has to be
placed in position during the winding of
the coil.

There is also a technique for avoiding
outside joints, and the result is termed a
continuous disc winding; first, a section is
wound normally, then tho conductor is
taken back to the former and' a second
section is wound outwards; this second
section is then collapsed without breaking
the conductor and wound from the outside
inwards towards the former by slipping
the spiral of turns one within the other
by hand, and working them as tight as
possible. Thus, the stack consists of
normal sections and sections which have
been collapsed and rewound, situated
alternately. Special hand tools have been
devised for tho purpose, and considerable
practice and skill are required of the
operative, but even with the best the
section which has beon collapsed is never
quite as sound mechanically as the next
not so treated. It is debatable whether
the continuous disc winding justifies itself,
particularly as trouble at the joints of a
normal disc ‘'winding is practically un-
known.

When wound, the coils undergo a dry-
ing and a vacuum impregnating treatment
such as was described in the series dealing
with “ The Inside of Electrical Machines ”
in this journal. Until recent years, a copal
and linseed oil-based varnish has been used
almost exclusively as tho imprégnant, but
latterly synthetic resinshavebeen produced
for the purpose, and the latest develop-
ment is a synthetic resin which requires
no solvent.

The solvent, a white spirit, which has
been used in conjunction with theolder type
of varnish, has been something of a nuisance,
It is added only to reduce the viscosity of
the varnish to a degree suitable to the
process used, and then in order to avoid
trouble the greatest care has to be taken
to remove every trace”™;of it during the
stoving. The volatilised solvent has
either:to be exhausted away to waste to the
probable annoyance of the local public, or
else  recovered by expensivo plant;
the only thing that can be said for it is
that it" is necessary. In these circum-
stances, the solventless varnish must be
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regarded as a natural development; many
manufacturers are investigating its possi-
bilities.

Some manufacturers, instead of using
varnish, impregnate in transformer oil
after thoroughly drying the coils. This
method has much to commend it, since
insulating materials soaked in oil show
a smaller difference in specific inductive
capacity to tho body of the oil itself, than
the same materials impregnated with
varnish. However, the protection and
cleanliness which varnish affords during
the erection stage is lost, and if the trans-
former has to be lifted in service for ad-
justment or repair, the coils are not only
“ softer 7 to handle, but show a greater
tendency to pick up moisture.

Mention has been made of axial spacers
between section coils or disc coils; these
take various forms of which a typical
example is illustrated in Fig. 6; the spacer
is wusually about 6 mm. thick and the
number to the circle is adjusted so that
between thirty and forty per cent, of the
coil perimeter is supported. The spacers
maintain radial oil duets which provide
both cooling and insulation, and the dove-
tailed strips by which the spacers are
keyed into position, form radial spacers
by which the coils are located and axial
ducts maintained.

The major insulation between windings
takes the form of a solid barrier, either
a Bakelite or similarly preformed tube,
spaced from tho windings and located by
vertical insulating strips, or in the smaller
sizes and if cooling arrangements will per-
mit, several thicknesses of a floxible in-
sulating sheet Wound directly over a spiral
coil; see Fig. 4.

{To be continued.)

The official opening of the new sports

ground provided by  tho Electrical
Apparatus, Co., Ltd., St. Albans, for its
employees, took place on Saturday,

August 9, when tho first sports meeting
since 1938 was staged. The ground has
an area of 11 acres with two hard tennis
courts and provision for grass courts which
are contemplated. It was a “ red letter ”
day in the history of the company for
occasion was taken to present long service
recognitions to 38 employees, who had
been with the firm for periods ranging
from 25-37 years, and it also marked the
end of a nine weeks’ production drive.

Tho long service recognitions, together
with production and sports prizes were
presented by Mr. R, H. Barbour, chair-

man of the company. Teas and refresh-
ments were served, and an attractive pro-
gramme of amusements was arranged for
the children. The day’s events closed
with dancing.
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Electrical

Personalities

We are always glad to receive from readers news of their social and business activities for

publication in this page.

MR.
that,

FELIX A.ROGERS announces
duo to increasing pressure of his
many duties con-
nected with the
apparatus division of
the B.E.A.M.A., he
has found it
necessary to delegate
his office as secretary
to the Electrical Fair-
Trading Council to
Mr. Arthur S. Lowe,
who, on and from
October 1, will devote
. s time to the
work of the Council
and its committees.
Mr. Lowe is 43 years

of age, and for the
n -ii n- 7ast year's Iias
VV\(/ortllks Co., Ltd., actm%m?r\{saTt%Icel%l al
and commercial capacity, mainly on the

sales side, and latterly as deputy to the
London manager.

H- VICTOR CROSSE, lately with
\enty s, Ltd., became southern area
manager for Ekco—Ensign Electric, Ltd.,
from August 1. He is now at the London
Office, 5, Vigo Street, W.C.I.

MR. 1). .MAXWELL BUIST, export
director of the British Electrical and Allied
Manufacturers’ Association, is at present
on a short visit to Austria, on behalf of
the Board of Trade and British electrical
manufacturers, to investigate future elec-
trical developments in that country.

N~  9A*OLINE HASLETT, dlrector
of the E.AW, is [leaving for 'Germany

eaily next week, at the request of the
roreign Office, on a lecture tour. Her
audiences will bo mainly industrial workers
and her subjects will cover the whole field
of industrial and domestic economy, in-
cluding house-planning and, no doubt, elec-
trical labour-saving eqmpment and de-
vices. _From Germany, Dame Caroline will
0 to Holland to attend the World Power
onference.

p=,
M. bf&&
MR A s. LOWE

MR. F. J. WILKINS, previously an
assistant  control engineer with the
Coventry Corporation, who has been

appointed a junior assistant engineer in
the Sheffield electricity department, points
out that in the announcement of the

THE ELECTRICIAN

Paragraphs should be as brief as possible.

appointment which appeared in our issue
of August 1, his name was incorrectly given
as “ F. J. Williams.”

MR. G. J. MOODY has been appointed
by Enfield Cables, Ltd., as area manager
for Scotland and Northern Ireland and will
operate from the company’s branch office
at 81, Mitchell Street, Glasgow, C.I; Mr.
G. Jessop has been made area manager for
Northern England with headquarters at
the office branch, 28, York Place, Leeds, 1;
Mr. A. J. Betts lias become area manager
for the Midlands and South Western areas
with offices at 1, Broad Street Chambers,
Birmingham, 1; and Mr. J. C. Colebrooko
has -been appointed area manager for
London and Southern areas, operating from

Victoria House, Southampton Row,
London, W.C.I.

MR. L. G. ASTON, electrical engineer
and manager of the Brierfield electricity
department, who, as
announced in our
last issue, is taking

up the appointment
of electrical engineer
at Dorchester, on
September 1, was
born at Waillesden,
where he served as a
pupil of a former
borough electrical
engineer, Mr. A. W.
Blake, and became
mains assistant, and
assistant mains engi-
neer. In 1941 he
joined the staff ot
the Director of Elec-
trical Engineering, Admiralty, at Bath,
where his duties were mainly concerned
with electricity supplies and equipment
for Fleet shore establishments. Ho went
to Brierfield in his present position in
July, 1946.

Under ideal conditions, a sports meeting
and gala was held by Philips (Blackburn)
Works, Ltd., in Witton Park, Blackburn,
on August 16. There was an attendance
of about 10 000 people. Mr. E. Marsden
(welfare officer) introduced Mr. C. de Wit
(managing director) who extended a
cordial welcome to the townspeople. Two
bands and a concert party were engaged
and other features of the programme were
tho children’s fancy dress parade, a baby
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show and the election of the “ Radio
Queen.” The three judges—Delya, the
well-known stage and radio artiste, Aid.
D. B. Worden and Mr. Dominic Roche, a

principal of the Red Rose Players Reper-

Left to right: delya {stage and radio artiste)
MR.c.dew it (managing director), miss Audrey
coop Radio Queen ”), ald. d. b. worden
and MR. D. roche, at the sports and galajof
Philips (Blackburn) Works, Ltd.

tory Co.—selected, from among 25
entrants, Miss Audrey Coop to hold tire
title of “ Radio Queen.”

MR. GARDINER, of Crompton Parkin-
son, Ltd., at the conclusion of the Essex
Inter-firms Athletics Competition on the
Crompton Parkinson ground, on August 11,
handed the cup to Mr. D. Willman, chair-
man of the Ekeo Social and Sports Club.
The Elcco club won the trophy comfortably

with a total of 569! points after four
matches in this year’s series of athletic
contests against Marconi (529 points),
Hoffman (410 points), Crompton Parkin-

son (283£ points). A meeting was held on
each company’s ground.

Members of the Sports and Social Club
of the Blackburn electricity undertaking
had a motor trip to the Lako District, on

Sunday, August 17, a party of 84 men
and women being accommodated in three
coaches. The weather was ideal and Mr.
Pemberton, who had made arrangements
for the event, was heartily thanked for
his assistance.

MR. F. H. WEBB, manager of the New-
castle branch of Siemens Electric Lamps
and Supplies, Ltd., died on August 12,
aged 52 years. He joined the company
in London on November 1, 1908, and in
March, 1936, was appointed branch
manager at Newcastle.

Swann Diplomas
HE second examination under the
Swann Diploma Scheme was held on
May 28 and 29, at Derby, Edinburgh,
Manchester, and London, and the
examiners’ report indicates the value of,
and the need for, such a scheme.

The following candidates were awarded
the Swann Diploma for electrical installa-
tion and maintenance work: William
Brooks, Bolton, Lancashire; Thomas E.
Christian, East Dulwich, London; William
J. Gardner, Southall, Middlesex _(with
credits in administration and organisation
of work) ; Edward J. Moore, Sidcup, Kent
(with credits in administration and plan-
ning of installations); Allan Spencer,
Blackburn, Lancasliire; Walter G. Street,
Falkirk, Stirlingshire (with credit in
organisation of work); James R. C.
W aterston, Blackball, Edinburgh _(with
credits in technical ability and organisation
of work).

The following passed in Part | of the
examination and may enter again for
Part 2 within two years: Sidney P. Bauss-
mann, Standford-le-Hope, Essex; Henry J.
Doughty, Stafford; Wailliam J. Phillips,
Gravesend, Kent.

Members oj the Blackburn Electricity Undertaking Sports and Social Club, about to leavefor a
trip to the Lake District
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Electrical

From Our Own

HE report of the Electricity Depart-
ment of the Government of Madras for

Developm ents

in India
Correspondent

which is capable of an ultimate develop-
ment of 100 000 kVV; the Madras Govern-

1945-46 shows that the progress of the ment’s share is esthnated to cost
department during the year was, on the Rs. 42 Oil 000, rising to Rs. 58 760 000 in
whole, satisfactory, 10 years.
notwithstanding the The Madura
restrictions and thermal station
controls which con- In view of the Dominion status of scheme was sanc-
tinued = throughout India and Pakistan, the following tioned in  April,
the period. notes relative to electrical develop- 1946, at an esti-
The aggregate A .p mated cost of Rs.
«demand upon the ments now taking place are of in- 8 800 000. Proposals
Governmentsystems terest. Our correspondent draws for the purchase of
during the year was special attention to the projected power from the Jog
60 870 kW, as hydro-electric schemes, and to the Falls Scheme of the
against 59 {125 kwW y ' Mysore Government
in  1944-45.  The large-scale  developments  already for distribution in
total number oE operating. the Ceded Districts
units generated were sanctioned by
was 327.35 millions, the Government in
as against 301.14 in August, 1946.
1944-45, and the gross revenue from There was little progress or development
the departmental undertakings was in licensed electric supply undertakings;
Rs. 11 644 000, as against Rs. 10294 000 the number under the Indian Electricity

in 1944-45; an increase of 13 per cent.
The total number of consumers served,
including the Government, was 134 125, as
on March 31, 1946, of whom 100 634 were
in the aTea covered by the Government
undertakings, 20 905 wore served directly
by the electricity department, and 79 729

liceneees distributed Government power.
The remaining 33 491 consumers were
served by sub-generating liceneees; one

noteworthy feature was that there was an

increased demand and consumption of
electricity for agricultural purposes.
During the period under review the

water level at Mettur was unsatisfactory
and the station had to be closed down from

January 16 to 30, 1946, the lake level
having gone below the limits of power
generation. Supply over the whole
system was, however, continued without

inconvenience by using the relief available
from Pykara and by enforcing restrictive
measures.

Several major electrical schemes were
sanctioned during the year. These in-
cluded the Moyar hydro-electric scheme
estimated to cost Rs. 19 310 000, rising to
Rs. 26 800 000 in five years; an extension
to the power station at Basin Bridge,
Madras, estimated to cost Rs. 11 025 QOO
rising to Rs. 24 417 000 in 10 years; and
extensions to the Vizagapatam station
estimated to cost. Rs. 2 291 000, rising to
Rs. 2 700 000 in five years. An agreement
was reached with the Orissa Government
on the Machkund hydro-elec.tric scheme,
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Act continued to be 81 and no applica-
tions for new licences under the Act were
received. The restrictions imposed in the.
previous years on the working hours of oil
engine generating stations continued, but
the feasibility of partially relaxing such
restrictions was undor study at the close
of the year.

Tire first completed generating plant of
12 MW capacity, the Jog Hydro-Electric
Works—the largest single hydro-electric
station in India—has now been tried out.

By the end of the year four gene-
rators will be in use and the first stage
of the scheme will be complete. When
this is achieved, a further 48 000 kW will
be available for distribution in Mysore
State. Further stages in tire scheme are
on hand and will be completed by 1950,
when the Jog scheme will generate
120 000 kW.

Mr. Hayath said that it is tire intention
of the Mysore Government to encourage
tho use of electricity for irrigation, as well
as industrial domestic purposes. The per
capita consumption of electricity in Mysore
is already the highest in India and this will
increase considerably with the completion

of the Jog scheme. There are a lijjge
number of distribution lines covering a
greater part of Mysore State, so that

current has now reached even some of the
smallest villages in the State. Mr. Hayath
added that the Jog works will supply suffi-
cient power for working the furnaces in
the Bhadravati Iron Works.
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THREE-PHASE

INDUCTION MOTORS

VIEWS ON STARTING, REVERSAL AND ELECTRICAL BRAKING

by S. A. VINCZE, Dipl. Ing., AM.1E.E.

The following pages deal with the mechanical, electrical and thermal phenomena which arise
during the starling, reversing and electrical btaking of tkree-pliasc induction motors, especially
mnith the direct-across-line starting, the star-dclta starting, starting with stator starter, starting

mwith auto-transformer-starter, the Kusa starting, and the starting with rotor starter.

Different

braking methods, e.g. the braking by direct current, braking at super- and sub-synchronous speed,
the counter current braking, and. braking methods by changing the number of poles are discussed,

without any claim being made to have covered the whole subject.

An experimental-graphical

method for the determination, of torque-specd curves of motors is given.

lectrom otors connected to asystem
of constant pressure do not attain their,
speed suddonly. The acceleration requires
a timo of finito duration and the final
speed will bo reached gradually. Two
phenomena covering each other, electrical
and mechanical appear during the period
of starting. The switching on, of the
motor causes an electrical equalising phe-
nomenon. This substantially consists in a
dying away d.c. component superimposed up-
on the starting current. This equalising
current causes the rise of the exciting and
armature currents of d.c. motors and super-
imposes a dying away d.c. field upon tho a.c.
field of single- and poly-phaso a.c. motors.
Simultaneously with the electrical switch-
ing on phenomenon, tho mechanical starting
phenomenon of much longer duration takes
place. Tho motor and the masses connected
with it, accelerate under the effect of tho
free starting torque. The time lapse of the
electrical switching on phenomenon depends
upon the electromagnetic timo constant
of the motor, viz. upon the selfinduction and
resistance of the circuit, whereas the duration
of tho mechanical starting phenomenon
depends upon the starting torque of the mo-
tor, upon the torque of the load, and upon
the momentum of inertia of tho driven sys-
tem. It is assumed in tho following that
the duration of the electrical equalising
phenomena is very short in comparison
with tho mechanical starting phenomenon.
Honeo the equalising currents cease during
tho standstill ofthe motor, and the mechanical
starting process takes place under stable
electrical conditions. This assumption prac-
tically complies with threc-pliaso induction
motors.

1. General
mental equation of dynamics

P=PM_W =m~ _. (1)

suggests the following :
The free force = mass X acceleration.
Similarly — in the case of revolving
motion—the more convenient equation
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Considerations. — The funda-

M= Mm — M1l =
states that :

The free torque = momentum of inertia x
angular velocity.

In the above equations and in the following
P = Tho free force [kg],
Psi= Tho driving (motor) force [kg],
W = The mechanical resistance [kg],

G
—= The mass of the driven system

nl =
[kgs2m-ij.
— The weight of the driven system fkgl.
= ».SI [m/s/s].
v = The velocity of the driven system
[m/s].
t = The time of acceleration, sec.
M = The free torque [kg m],

Mm= Tho driving (motor) torque [kg m].
Mi= The load torque (the torque of resis-
tance) [kg m],
n GD3 , )
= —— = The momentum of mertia of the

c
|

driven system [kg ms2J.
= Tho diameter of gyration [m],

GD2 = The flywheel-effect of the revolving

system [kg m2].
nir

6l ~ 30 ~ ~ie anSular velocity of the
revolving system [s-1].

n = The speed of the revolving system,
r.p.m.

= 3.1415...

It is convenient to reduce linearly moving
masses into revolving ones by equation (2).
The kinetic energy A of masses having a
linear revolving motion is

Au

If several revolving masses are present
it is advisable to reduce by equation (3)1

a complete bibliography will be given at the end of the
article, which because of its length will be carried over
four issues.
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theimomentum of inertia of all driven masses
into ono single momentum of inertia O,
having an angular velocity cov

0«2a Oaw?2a 0b*“ 2b Oculc .
9 — O *T o r o “T
Ol id (3)
6a to ON = Momentum of inertia of the
individual masses.
ogatown = The angular velocities of the

individual masses.

0 = Tho common momentum of inertia of
all individual masses reduced to
the angular velocity coe

Tho free force is exclusively responsible
for the acceleration. It is the difference

Fig. 1.— (a) The torqueofa 22 kW 1500 r.p.tn.
eddy currenttype three-phase squirrel cage motor
when connectedin star and, (b) when the motor is
connected in delta, (c) The stator current when
the motor is connected in star and, (d) when
the motor isconnected in delta. (e) The torque of
a 30 k\V, 1500 r.p.m. double squirrel cage
type motor when connected in star and, (/)
when connected in delta. (g) The stator
current when the motor is connected in star
and, (h) when the motor is connected in delta.
Both torque and current are represented as a
ratio of their rated values and as a function
of the speed

of the motor force Pjj and of the mechanical
resistance W. Similarly tho free torque M
is tho difference of tho motor torquo Mm
and of the load torque Mi,, Whether the
motor and the system coupled with it, will
accelerate or not, depends solely upon the
magnitude of the free force, with respect to
the magnitude of tho free torque.

The system being either in rest or in motion,
will remain in rest or move with constant
speed as long as Mm = ML In that case

do
—03t—: 0, and < = constant,

If Mji > M1 then the system will accel-
erate, if Mm < M1 then M and with it

becomes negative and the system will
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slow down. Generally as well, Pm, W, m, t, as
Mm, Mi, 0, and t, aro variable. The torque
oftho motor (see Fig. 1)2 6is usually a function
of tho speed. Tho load-torque is in some

100 i
A
M /
% /
/
/
50
£ h
// kt
/
y h @
M
0 50 n% ‘100

Fig. 2.— The torque of a centrifugal pump as a

function of the speed, (a) With the sluice gate
closed. (b) With the sluice gate open, (c)
The torque of a centrifugal fan as a function
of the speed.

cases approximately constant; e.g. with
cranes, lifts, lathes, etc.; in other cases a
function of tho speed, e.g. with centrifugal
pumps and fans (seo Fig. 2), ship’s propellers,
etc., whereas in other cases it may bo a
function of tho distance, e.g. with reciprocat-
ing compressors, excenterpresses, shears, etc.
Tho mass, in relation to tho momentum of
inertia of tho driven system is, in general,
constant, but in certain cases it may bo
variable, e.g. with centrifugals.

Tho integration of tho differential equations
(1) and (la) is possible with simple means,
only in the case of a simple relationship
between the fmictions P, W, M, and 0, or
if thoir magnitudes happen to be constant.

Assuming the latter case, the generally
8.
c JWffOT-
7TbT _ 0 t, tjtjtttg tg

ts t7

Fig. 3.— Graphical integration of equation (6)
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known equations (5) and (5a) can be derived
from (1) and (la) :

v
in r m
=PJ dv=p (V- VO i, (5)
vO0
<0
or 0
t = JVjv dt>* (W —  0) s (NA)
o
v0 and «, being respectively the initial

speeds before, and v and w resp. the final
speeds after, acceleration, attained during
tho time t. However, tho graphical method
of integration of equations (1) and (1la) is
always applicable. It will bo simple if
Mji and M1 are given graphically, e.g. as a
function of the speed.

2. The graphical integration of the funda-

mental equations of dynamics—We transform
equation (1a) into a form given by (6)

do Mjt —MI M

dt _ 0 =0
We draw the M curve into the upper left
hand side field of a rectangular coordinate
system (see Pig. 3) showing on the positive
axis of ordinates, the angular velocity, a on
the negative axis of abscissas, tho torque M.
Subtracting the load torque curve, point for
point, from the motor torque curve, we obtain
the free torque curve. Fig. 3 showsalready the
free torque M only. The method is applic-
able to equation (1) also, substituting in (6)
P for M, v for @ and m for 0 respectively.
We set tho distance Om = 0, and substitute
a stepped curve for the continuous curve M.
The torque is approx. constant between
two limits of tho step. The smaller the
steps, tho better the approximation. We
apply the differential equation to each step.
Transferring the distances MIf M2, M3, etc.
respective to 01, 02, 03, etc., on the to axis,
and drawing parallel lines to ml, m2, m3,
etc., from 0 to uq, from toj to <@, from to2
to to3 resp. and so on, in tho right hand side
field of the coordinate system, parts Otoi,
o>ic2, <2to3, etc., of the angular velocity
curve are obtained. It is easily understood
that the construction depends upon the
following proportion :

t 3coj 01 dcqg -Mi
0t7 —Om ~ dtj_ 0
triangle 01m being similar to triangle Otjoij.

Completing tho construction we find the
curve of tho angular velocity«. The steep-

ness X = of the curve is a measure of

dt
the angular acceleration and simultaneously
of the smoothness of starting. The attain-
able top speed, no doubt, will be reached
at a point where M = 0. Should at any
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point of tho M curve the free torque become
negative, then we transfer tho torque min
negativo direction (downward the ordinate
axis) and proceed thus with tho construction.
It will be seen that in this case the angular
velocity decreases and deceleration is ob-
tained. (In Fig. 3 there are positive torques
only.) The introduction of correct scales p
renders the construction correct as to quan-
tity also. Choosing as time scale jit [mm] =
1 [sec] as torque scale pu [mm] = [1 kgm],
as scale for the angular velocity pco [nun] =
1 [sec-1], the scale for the momentum of
inertia is given by the equation

i*0= ~ ~ = 1Glg N1s2] p,, in [mm]

3. Experimental graphical determination
the torque-speed curve of motors.—The above
construction yields a handy method for the
determination of the torque speed curve.ll
We secure a flywheel, e.g. a larger belt pulley
to the shaft of the motor and determine
tho combined momentum of inertia of the
rotdr plus flywheel.8 In order to lengthen
the starting tiino and simultaneously to
minimise tho heating, it is appropriate to
feed tho motor with a reduced pressure
during the test. We start the motor and
record the speeds attained during accelera-
tion as a function of the time. Wo compute
tho respective angular velocities from the
recorded speeds and plot them as a function
of the timo in tho upper right hand field
of a rectangular co-ordinate system. Carry-
ing out in inverted succession the construc-
tion given under (2), we find the free torque
curve of the motor at reduced pressure, and
reckon it over for the rated pressure.

(To be continued)

Correspondence

The Editor welcomes thefree expression in these

columns ofgenuine opinions on matters of public

interest, although the disclaims responsibility

alike for the opinions themselves and the
manner of their expression

13A Fused Plug Socket
[Tothe Editor]

Sir,—Owing to tho holidays | have only
just seen the article by “ Supervisor ” in
The Electrician of July 18, the implica-
tion of which seems to be that a 13A fuse
affords as good protection as one of 3A.

Whilst it is agreed that a 13A fuse
should be adequate to protect a 13A cir-
cuit, it would be unfortunate if the
impression got abroad that a large fuse
will afford better protection than a small
one. Even if one considers only the case
of a short circuit, a 5A flexible'" would be
better protected by a fuse of 5A rating
than it would be by- a 13A fuse.—Yours
faithfully,

H. W.Baxter.
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ELECTRICAL

INDUSTRY

IN POLAND

In view of the efforts expected of the Itritish electrical industry to expand exports,

the following brief review of conditions

in Poland will

be of interest. Reconstruction

and repair of damage in war devastated areas are being carried out for the most part

ivith machinery obtained from Sweden,

Czechoslovakia,

Italy and the United States.

Commercial talks are proceeding with the electrical industry of France for the supply

of 50 MW turbo-alternators, but, though it is known by our correspondent that pur-

chases from the British electrical industry are extensive, details of them have not yet
been made public.

N Poland to-day there are eighteen elec-

trical engineering works, of which five
are in the western territories, and reports
concerning them indicate that substantial
expansion plans are being carried out both
in the central and western parts of the
country.

According to official statistics the total
output of goods in these areas in the first
quurter of this year amounted to 6 372
metric tons, of which cables accounted for
4 172 tons. Other manufactured goods
included low and high tension distribution

equipment, lighting fittings and lamps,
thermo-electrical equipment, electro-
medical plant, meters, etc. Preliminary

returns for the second quarter of 1947 in-
dicate a 20 per cent, increase in produc-
tion over the preceding three-month
period.

A typical electrical engineering concern
is the M.2 (formerly Rohn-Zielinski) works
at Cieszyn, turning out fractional and
medium horse-power motors. The works
were founded in 1920, and by 1926 were
producing motor starters and motors of
capacities up to 25 n.p. In 1926 the con-
cern was taken over by the Polish Brown-
Boveri interests and began production of
motors under a SwissBrown-Boveri licence.
A period of further development followed,
until the war interrupted output and the
buildings sustained substantial damage.
Post-war production includes fractional
and other motors up to 125 n.p. and the
manufacture of motors for coal cutting
machinery, a high priority job in the
present stage of the country’s economic
development. The initial batch of motors
for this typo of plant was delivered only
last January, and it is reported that the
cutting of up to 60 000 sq. yards of coal
seam has been accomplished without
overhaul. The design of three types of
motor by the same works for use in blast
furnaces is receiving close Government
attention.

Compared with pre-war, the number
employed in the works remains unchanged
at just, over 500, despite the fact that the
output has increased by 30 per cent, com-
pared with the 1939 level.
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In the western territories acquired by
Poland after the war, notably in the
Lower Silesian area, there are a number of
electrical machinery works as well as those
concerned with tele-communication and
radio equipment. Although the value of
their output does not exceed 5 per cent,
of the country’s total, plans have been
drawn up whereby it is hoped by 1949 to
increase the output by about 25' per cent.
The most important concerns in this area
are tho Electric Meters and Clock Works
at Swidnica with an output of 300 single-
phase meters a day; the production of
three-phase meters will, it is expected,
start before the end of the year. Another
Swidnica concern specialises in the pro-
duction of electrical equipment for motor
vehicles as well as fractional motors for
small tools.

The buildings of tho former Wroclaw
(Breslau) “Famo ’ Locomotive Works
have now been allocated to a concern pro-
posing to start production of large motors
for the mining, metallurgical and electric
traction industries. The manufacture of
alternators, a wholly new departure in
Polish electrical engineering, will also be
undertaken.

Electric lamp production is now reaching
some 522 000 a month, and it is thought
that by the autumn tho country will be
self-supporting in this respect. The
country’s requirements for insulating
material are to a large extent met by the
Gliwice (Gleiwitz) mica works.

Long-range planning reports to hand
show that the development department of
the Union of Poland’s Electrical Engineer-
ing Industry is now designing a serais ¢
transformers ranging from 320 to 1600
kVA. At first only the smaller trans-
formers will bo produced. The difficulties
facing the industry are largely concerned
with shortages of raw material and semi-
manufactures; supplies of steel rod and
sheet metal for transformers are par-
ticularly short.

Manufacturing difficulties and large-scale
devastation of capital equipment during
the war, will for a good number of years
make Poland dependent on foreign supplies
of heavy electrical plant such as boilers.
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turbo-sets and transformers, and accord-
ing to Press reports, imports from Czecho-
slovakia will include high-pressure boilers,
tuiibo-generators, armatures and spare
parts for turbines of Czech manufacture
already in operation.

Swedish deliveries scheduled to be com-
pleted by the end of 1947 will include
steam turbo-sets and boilers for power
stations and industrial concerns. The
overall capacity of imported Swedish
generating plant is expected to reach
150 000 kW, while the total steam out-
put of boilers is likely to be in the region
of 250 ton/hr. Preliminary negotiations
have also begun to ensure electrical equip-
ment deliveries from 1950 onwards.

Commercial talks with the French
electrical industry are now reported to be
entering their final stage, and when com-
plete will provide the country with several
turbo-sots rated at about 50 000 kW. A
similar pattern of orders has been placed
with the Swiss eleotrioal engineering
industry, including tuiibo-sets, estimated
to have a total capacity of 120 000 kW . It
is expected that transformers and elec-
trical equipment for high tension networks
will be imported from Italy.

Deliveries from the British zone of
occupation in Germany will eventually
include missing .parts for existing turbines,
as well as new turbo-sets and electrical
apparatus. Purchases of electrical equip-
ment from the United States and Britain
are known to be extensive, but details of
these have not yet been made public.

Two-Way Radio

UR contemporary, “ The Newspaper

sWorld,” points out that tlio beginning
of a big step forward in Press communi-
cations in this country is foreshadowed
by a decision of the G.P.O. to allocate
seven frequencies for exclusive Press use
for two-way radio communication.

The licence which the G.P.O. is prepared
to grant newspapers relates to a fixed re-
ceiving and transmitting station at head
office and to mobile units consisting of
vehicles equipped with two-way radio
communication and, when available, to a
new type of “ walkie-talkie ” set which
is being designed.

The allocation of these frequencies will
not be confined to voice broadcasting but
it will be possible to use them for port-
able phbto-transmission apparatus.

The frequencies to be allocated are m
the high frequency band or optical range
and are expected to restrict direct.com-
munication to a distance of 15-20 miles.
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During June the generated output
amounted to 261 0S6 000 kWh, the
heaviest demands being made by the
Upper Silesian coal mining region. Other
industrial areas, particularly Lower
Silesia, Lodz and Cracow showed a con-
siderable increase in consumption.

It is proposed to construct in Poland

an electricity grid on the lines of that in
this country, but the present economic
state of the country is a delaying factor.
It has, however, been decided to carry
out the plan over a number of years, and
work so far done includes the erection of
a h.t. transmitting line linking the Lower
Silesian provincial grid with Lodz, the
textile manufacturing centre. It is prac-
tically certain that this 220 kV line will
bo put into service before the end of the
year.

This year will also be marked by the
servicing of the transmission line linking
Warsaw with a group of hydro-electric
stations at Roznow, in the Carpathian
piedmont. The line was built during the
occupation, but the approach of active
hostilities put an end to usefulness.
During the fighting all sub-stations were
either destroyed or damaged and only a
part of the looted equipment has so far
been found and returned to the owners.

During 1947 six hundred villages will be
included in a rural electrification scheme,
about one-fifth of the cost of which is
being borno by the State, the remainder

being paid for by the communes them-
selves.
Facilities for Press

By means of relays, however, the distances
covered are unlimited.

It is pointed out in “ The Newspaper
World ” that although Post Office regula-
tions do not permit direct connection
between the receiver and the Post Office

network it is understood that this can
be overcome, and that there will bo, in
practice, no obstacle to speedy transmis-

sion of messages or pictures to a news-
paper office, via the Post Office system.
Mobile

two-way . radio mounted in
vehicles is likely to be used before the
“ walkie-talkie” sets, as new equip-

ment of the latter type is being designed
and has yet' to be' officially approved.

Wt is understood that the Post 'Office
proposes giving newspapers applying for a
licence, coverage for all the permitted fre-
quencies and the.same authority estimates
that some 290 transmissions could be
spread over the country without inter-
ference with each other.
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Equipment

New Immersion Heaters

A range of immersion heaters recently
introduced by the Campbell Engineering

Co., Ltd., of
Sherman Works,
Bromley, Kent,
are known
as “ Pillar”
heaters. Avail-
able in sizes

from 250 W to
4 kW, they are

of the flak

bladed type,

with blades con-

structed of

heavily tinned

An example of the Pillar solid drawn
heater copper. Al

models larger

than | in. B.S.P. fixing thread are wired
tor rotary three-heat control switches. On
standard models, the head is finished in
cream stove-enamel, but a “ do luxe ”
model is made in which the visible parts
are chromium finished. The heaters are
supplied for 200-220 and 220-240 V.

Vibratlonless Mountings

In those locations where it is necessary
to mount lamps on heavily vibrating
machinery, the number of bulb replace-
ments can he appreciably reduced, it is
claimed, by the use of the “ Protectafil
spring suspension mountings made by
J. E. Wildbore, of 26, Marlborough Street,
Oldham. The mounting, which is made
in sizes suitable for lamps between 100 and
1500 W, is designed to be readily fitted
to existing junction boxes, and the spring
shock-absorber inside is placed so as to
allow considerable swinging of a lamp
pendant. A fitting is made, also, for
mounting standard 80 W fluorescent tubes.

New Welding Electrodes

What is said to be the first all-British
arc-welding electrode designed specifically
for pressure vessel welding was recently
introduced ,by Murex Welding Processes,
Ltd., of Waltham Cross, under the name of
the Type P.V. electrode. In addition to
giving a high standard of radiographic
cleanliness, the new electrode is said to
provide weld deposits of excellent
mechanical properties. Average results
obtained on a number of all-weld specimens
made with No. 6 gauge and J in. diameter
electrodes are given as: Yield point, 24.2
tons p.s.i.; ultimate stress, 29.9 tons
p.s.i.; elongation on 1J in., 31.4 per cent.;
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reduction of area, 50.6 per cent. These
all-weld specimens were machined out of
“u” and “ v ” butt welds in J in. boiler
quality steel and tested after stress reliev-
ing at 600° C. Specimens from the same
butt welds twero subjected to lzod and
bend tests, the results being equally satis-
factory. The new electrode was designed
for ease of running in the downhand posi-
tion in deep-groove multi-run welds, and
it is suitable for both d.c. and a.e.,
although d.c. is recommended for the ibest
radiographic results. It is available in
various gauges to suit all plate thicknesses.
While primarily intended for pressure vessel
welding, the electrode may be used advan-
tageously, say the manufacturers, for work
which is to be vitreous enamelled or for
vacuum tight equipment.

New Magnet Material

To meet the need for a suitable magnet
material which can be formed into any
shape with the minimum, or if possible
total elimination, of expensive machining

operations, the Plessey Co., of Ilford,
have introduced a material known as
“ Caslox.” This is a pressed powder sub-

stance consisting of a mixture of iron
cobalt oxides and a small quantity of
plastic binder. The new material can be
moulded and once the’necessary tools are
made, as with plasties or similar mould-
ings, magnets can be pressed out rapidly
in any quantity. “ Caslox,” it is stated,
is particularly suitable for use in small
motors and generators, and the small
magnet of a magnetic gramophone pick-up
head, telephone and hearing-aid ear pieces
aro further examples of its uses. Its poten-
tial applications cover a wide field in the
manufacture of radio, measuring instru-
ments, electrical and similar equipment
where short magnets of large area are
required to work effectively in open
magnetic circuits. The density is 3.2
grammes per c.c., it is a reasonably good
insulator and has a specific resistance of
0.5 by 106 ohms per cm. cube. It has a
very high coercive force and, therefore,
the influence of disturbing magnetic fields
is small.

Thistle Lamps for Scottish Exhibition

New thistle-shaped lamps have been
placed on standards in Princes Street,
Edinburgh, for the “ Enterprise Scotland”
Exhibition, which is to bo opened on
Monday. The lamps hang in pairs on
either side of flower-baskets from thirty-
six standards.

22 AUGUST 1947



Electricity

Leyton.—An agreement for bulk supply
to the Corporation from the County of
London E.S. Co., Ltd., has been approved
by the Electricity Commissioners.

'Hammersmith.—Authority has  been
given for the execution of works necessary
to provide permanent electricity show-
rooms in six vacant shops in Nigel Playfair
Avenue, at a cost of £8 050.

Croydon.—Croydon  Electricity = Com-
mittee have arranged for winter street
lighting to remain the same as last year,
which will result in a saving of 48 per
cent, on pre-war consumption.

Lincoln.—Units sold during the vyear
ending March 31 totalled 56 510 455, com-
pared with 51 587 230 in 1946, an increase
of 9.55 per cent. The total units pur-
chased from the C.E.B. were 59 624 046
(54 032 198) and units generated for the
C.E.B. by the undertaking amounted to
18 649 250 (13 113 020). The maximum
demand on the generators during the year
was 10 869 kW (10 710) and the maximum
load on the wundertaking 17 855 kW
(15 498). There were, at the end of the
financial year, 18 313 consumers, compared
with 17 765, and the average price per
unit sold was 1.008d. The total income
from sale of current was £244 881
(£229 122) and total expenditure £215 434
(£190 024), giving a gross profit of £38 018
(£45 529). The net profit, after meeting
all loan charges, was £8 037 (£7 348).
Delay is reported in the work of extending
the generating station, but it is expected
that the first new' machine will be com-
missioned during the autumn. A second
machine and associated boilers will not
be available before 1948.

Bolton.—The gross profit of the under-
taking for the year’s working was £2 497,
compared with £74- 603 in the previous
year. Deducting debt charges, etc., of
£31 951 (£55 270), a debit balance for the
year of £29 454 remained, compared with
a credit balance of £19 333 for 1945-46.
No contribution was made this year to
relief of local rates. With a balance in
hand at the commencement of the financial
year of £225 232 (£205 899) the under-

taking has carried forward to 1948
£195 778 The total of units sold in 1946-
47 was 152 444 569 (132 556 555) and

168 036 230 units were purchased from the
C.E.B. The inclusive cost to the under-
taking ,per unit sold was 1.036d., compared
with '.973d. and the average price obtained
per unit was .9Sd., compared with 1.03d.
A maximum demand of 56 450 kW (47 980)
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and a load factor of 33.98d.
(35.30) were registered.
Accrington.—An application by the
Corporation to the Electricity Commis-
sioners for consent to erect a new generat-
ing station at Huncoat will be considered
at an inquiry by the Commissioners on
August 27. The estimated cost of the
proposed station is over £5 000 000. The
Central Board has already approved the
scheme on the grounds of urgent need.
Liverpool.—In his annual statement, Mr.
J. Eccles (city electrical, engineer) reports
an increase in units generated of 135 mil-
lion kWh over the previous year, sales
within the undertaking representing an in-
crease of 83 million units. With 257 000
kW of plant installed at Clarence Dock
and 66 000 kW at Lister Drive, the under-
taking experienced a maximum load of
224 250 kW, compared with 201 150 kW
in 1945-46, but the maximum load sup-
plied from the two stations, at 301 570
kW, was 3 870 kW less than in the pre-

per cent.

ceding year. Units sent out totalled
1373 950 260, against 1238 481 720, and
the net export to the C.E.B. was
525 004 300 units, compared with

478 373 600 units. Within the undertak-
ing, 733 585 533 (650 574 482) units were
sold. The total income from the year’s
working was £3 626 507 (£3 177 276) and
the total expenditure £3 409 407
(£3 097 958), leaving a surplus of
£217 100, compared with £79 318. of
this, £100 000 (£50 000) was contributed to
the general rate. The averago price re-
ceived per unit sold was 1.083d. (1.079cl.),
and the number of consumers rose by
nearly 8 000 during the year to 199 412.
Sheffield.—Accounts for the year ended
March 31, 1947, show that the capital
expenditure of the wundertaking is now
£12 847 092, of which £567 591 was ex-
pended during the year, i.e., mains, ser-
vices, sub-stations, £166 894; Ncepsend
power station, £278 943; and Blackburn
Meadows, £121 754. Total revenue was
£2 602 727, leaving a final deficiency of
£173 737. The amount of debt outstand-
ing is £5 372 742, or 41.82 per cent, of
the total capital expenditure. Tho total
plant installed and in commission during
the year was 292 000 kW, but on March
26, 1947, the l.p. plant at Ncepsend was
taken out of commission, leaving the total
plant capacity at March 31 at 267 000
kW. Installation of the No. 3 set of
50 000 kW and three 190000 Ib./hr.
boilers at Neepsend was nearing comple-
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tion and the main contracts for No. 4 set
of 50 000 kW and three 190 000 Ib./hr.
boilers, also at Neepsend, were let and
work is proceeding. Units generated for
tho year were 1 194 415 320, of which
198 267 480 were exported to tho Central

Board. The corresponding figures for the
previous year were units generated,
1077 833 920; units exported, 178221070.

Tho m.d. on the generating stations dur-
ing tho year was 258 580 kVV as compared
with 233 610 kW for the previous year.
No assisted wiring installations were con-
nected during year. Of these installations
7 755 have been purchased by consumers
and 47 627 have become the property of
consumers by reason of having consumed
800 units. The number of such installa-
tions connected wunder the scheme is
59 695. Total units sold for all purposes
amounted to 855 177 352 against
775 799 399, an increase of 10.23 per cent.
Tho average price obtained per unit sold
was ,686d., compared with .660d. for the
previous year. Total cost per unit sold
was .744d. as against .719d. The number
of consumers connected was 169 908, an
increase of 3 094 or 1.85 per cent., and
the total load connected for all purposes
amounted to 730 238 KW, an increase dur-
ing the year of 35245 kW. It was antici-
pated that the tariff increases imposed in
April, 1946, would liavo been sufficient to
balance the revenue account. The winter

with the attendant fuel crisis,
however, had a serious effect on the in-
come of the undertaking, while costs
generally increased more than was antici-
pated. The present financial year is the
jubilee year of the undertaking, the date
being January 1, 1948.

Erne Scheme.—While nothing definite
has been said by either Government on the
subject of joint action in working out the
Erne hydro-electric scheme, thero is a
feeling that tho passing of the Northern
Ireland Powers Extension Act wall help to
bridge the gap which separates Eire from
Northern Ireland. Tho new Act gives
Northern Ireland, heretofore denied
powers to deal with such matters, as elec-
trical joint action with Eire, drainage,
alterations of standard levels of Lough
Erne and the River Erne, the variations of
which cause a lot of damage in wet seasons,
the generating of electricity, storage and
distribution, and the ultimate rural elec-
trification of all Ireland, which at the
moment is impossible, or at least very
difficult, because of the political border.
The present spell of dry weather is giving
the work- at Ballyshannon and Belleek a
much better chance of progress than when
tho river was in flood, as it was in tho
spring and early summer. Salmon and
trout fishing, of which the Erne is a big
producer, must, it is reported, suffer
because of the hydro-electric scheme.

weather,

In Parliament
Some Electrical Replies Before the Recess

Generation  Statistics.—In a  written
reply, the Minister of Fuel and Power said
the source of power wused for electricity

generated in Great Britain during 1945
and 1946 was as follows: —
1945 ,1946
blectricity Generated. % %

(a) from steam plant fired
by coal, coke or oil.. 96.68 96.99
(b) from water power . 3.07 2.76
(c) from oil .engines . 0.13
(d) from waste beat and
refuse steam plant ...0.13 0.12
100.00 1000
Automatic  Telephones, Charges. —

Asked whether he would arrange for an
automatic register of charges to be
attached to telephones, where desired, as
was already operated in Switzerland, the
Postmaster-General replied that the use of
a device of that kind was being considered
in connection with the problem of extend-
ing subscribers’ dialling beyond the present
range of local calls.

Purchase Tax, Heaters.—The Chan-
cellor of the Exchequer was asked what
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steps he was taking to prevent the evasion
of tho purchase tax on gas and electric
heating appliances by the purchase and
assembly of the component parts in the
workshop of local authorities or private

firms. Mr. Dalton replied that it would
not be in the public interest to disclose
the steps which were being taken.

Nobody should take advantage of a tax of
that kind and seek to evade it by improper
action.

Uganda Hydro-Electric Station.—Mr.
Creech Jones, Secretary of State for the
Colonies, said tho Government of Uganda
proposed to construct a hydro-electric
power station at Owen Falls, on the Vic-
toria Nile. It was not expected that this
station would be completed before 1952
and, as an interim measure, pending the
completion of the first stage, it was pro-
posed to erect two temporary thermal
stations, one at Kampala and the other at
Jinja. The Government of Uganda would
acquire the interests of the East Africa
Power and Lighting Co.
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Express Diesel-Electric Loco’s

As the first major step to the scheme for
the displacement of steam engines over a
wide area by Diesel-electric
or all-electric traction, the
Southern Railway Company
has ordered three express
Diesel-electric locomotives
capable, under certain con-
ditions, of hauling main line
passenger expresses at speeds
of 100 m.p.h. They will be
made in the company’s work-
shops at Brighton, and are
expected to be in service
next year. Each locomotive
will have a 1600 n.p. Diesel-
engined generator which will
-supply electric power to six
axle-hung traction motors
mounted on the bogies. The Diesel- electric
equipment is being produced by the
English Electric Co., Ltd. The body and
underframe will be mounted on two 8-
whecled bogies, three of the axles in each
bogie being driven. Eaoh .unit will weigh
approximately 120 tons in working order,
and will be 62 ft. in length. A driver’s
cab will Ibe fitted at each end, whilst the
portion of the body between the cabs
will house the Diesel generator, auxiliary
machinery, control apparatus, and fuel
tanks. The wunits are so designed to
enable two of them coupled together to
haul the heaviest trains of 500 tons at
express speeds under the control of one
crew. In the firstinstance the locomotives
will operate on the West of-England route
between Waterloo, Exeter and Plymouth.

I.E. (India) Hyderabad Centre

The hon. secretary (Mr. A. E. L.
Collins) has notified us that the address of
the Hyderabad Centre of the Institution
of Engineers (India) is now' in Khairata-
bad, Hyderabad-Deccan, India.

Transformers for 220 kV Service

The English Electric Co., Ltd., has been
awarded by the State Electricity Com-
mission of Victoria a contract for the
supply of tranformers for the first 220 kV
system to bo operated in Australia. The
contract comprises seven 18 000 kVA, type
OFB, single-phas© transformers for instal-
lation at the Commission’s power station

at YallOum, and four 16 666 kVA, type
OH. 'single-phase transformers for the
Kiowa No. 4 power station. The com-

pany already has in course of manufacture
transformers of 64 000 kVA, ratio 225/
112.5/10.5 kV three-phase, for Finland,
and a 40 000 kVA stogle-phase; forming a
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three-phase group of ratio 242-121/15.75
kV, for Russia; also three arc-suppressiori
coils of 24 000 kVA rating, for operation

An illustration of the Southern Railway's new double-unit
3 200 H.p. Diesel-electric locomotive to be introduced on main
line services to the West of England

on a 220 kV system in Finland. These
coils are believed to be the largest and
highest voltage units yet ordered from this
country.

Change of Name

P. Higson and Co., River Street, Bolton.
Lancs., makers of “ Beto ” cylinder and
tank jackets ajnd pipe laggings, have
changed their name to Eeto Insulations.

“ Monitor” Safety Alarm System

With reference to the paragraph, in The
Electrician of August 8, concerning this
system, our attention has been draw’n to
the fact that the word “ Monitor ” was
registered in Great Britain in 1921 for
automatic alarm.and like safety devices
for use in connection with power plant,
and is the property of “ Monitor ” Patent
Safety Devices Ltd., of which Mr. C. L.
Stokoe is the managing director. The
word was also registered to twelve other
countries, including the U.S.A. and
Canada.

B.A. Meeting at Dundee

The British Association for the Advance-
ment of Science is holding its annual
meeting at Dundee, commencing on Wed-
nesday, August 27. The programme for
the succeeding days up to September 3 will

include, in the physics section, a dis-
cussion on “ Peace-time Applications of
Nuclear Fission,” introduced by Prof,
J. D. Cockcroft, F.R.S., at 10 a.m. on
August 28; Presidential Address by Sir
Edw-ard Appleton, F.R.S., on *“ Earth,
Stars and Radio,” at 10 a.m. on

August 29, followed by a discussion on
“ Radio Applications in Astronomy and
Meteorology ” ; a discussion on “ Infra-red
Radiations and Their Applications,” at
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10 a.m. on September 3. For the Engineer-
ing Section there will be an excursion to
the Tummel-Garry hydro-electric scheme
on August 30, and on September 1 at
10 a.m., Mr. J. Henderson will speak on

“ Scottish Water Power Development,
With Special Reference to Electrical
Problems,” and at Il a.m., Mr. P. G. M.

Dawo will discuss “ The Mechanisation of
Oscillation in Phase-shift Oscillators.”

Protection Against Rust

‘With the object of .preventing rust, the
Genera! Electric Co., Ltd., has installed
in its Witton engineering works
a new pickling and priming
shop for the treatment of cast
and fabricated ferrous com-
ponents. Immediately they
leave the foundry or welding
departments, the components
are subjected to a process in-
volving pickling and washing,
followed by the application of
a sealed protective phosphate
film and a final spraying with
a suitable primer paint. The
paint ds thoroughly mixed in
an electrically-driven mixing
machine, before entering the
pressure vessel of the spraying
apparatus. A powerful ex-
haust fan removes all fumes.

The Grid Described

One of the most interesting
official publications produced
since the end of hostilities isan
illustrated brochure entitled

The Grid,” just issued by the Central
Electricity Board. It is the first time
that the story of the grid in relation to
the electricity supply of Great Britain has
been told so fully—there are twenty-three
pages, apart from an appendix giving a
list of selected stations. A picture of a
4S7 ft. grid tower for the Thames crossing
at Dagenham, superimposed on a map
of the grid system forms a striking frontis-
piece in two colours. The historical back-
ground in the first chapter covers
briefly the development of the supply
industry up to the setting-up of
the Central Electricity Board, whose con-
stitution and functions are explained. This
is followed by the inauguration of the
grid scheme, and the construction of the
national transmission system costing up
to the end of 1946 £40 million, and com-
prising approximately 5 161 miles of trans-
mission lines, about 3 675 miles of wliich
operate at 132 000 V, and the remainder at
66 000 and lower voltages; and 348 switch-
ing and transforming stations, with an
aggregate transforming capacity of some
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13 920 200 kVA. The book is not for sale,
but a copy may be had on application to
the Board’s Public Relations Officer at
Trafalgar Buildings, 1, Charing Cross,
S.W.l.

L.N.E.R. Electrification Scheme

The Minister of Transport has approved
resumption of the work on electrifying the
L.N.E.R. Manchester-Sheffield main line,
together with the lines from Barnsley
Junction to Wath and from Fairfield to
TraSord Park and Manchester Central, a
total of 75 route miles, or 300 track miles,

View of the pickling shop at the G.E.C. Wilton works, show-
ing the treatment tanks and paint spraying booth

including sidings. The scheme, which will
cost approximately £6 millions, was well
in hand and all the main contracts had
been placed before the outbreak of war
in 1939, when the work had to he sus-

pended. It was, however, possible to com-
plete at Doncaster the first 1870 H.r.
mixed traffic electric locomotive, which

underwent successful trials on the Man-
ehester-Altrincham electric line in the
autumn of 1941. Certain modifications of
a minor character were subsequently
carried out and the locomotive has recently
made further trial runs on the Manchester-
Altrincham line. The overhead lino con-
ductor system, using 1500 V d.c., which
is the higher voltage standard system
authorised by the Ministry of Transport,
will be employed. Electric locomotives
will haul all trains between Manchester
and Sheffield and will be fitted with elec-
trically-heated boilers so as to maintain
steam heating in the passenger trains.
Between Manchester (London Road), Had-
field. and Glossop, however, a suburban
service will be provided by multiple unit
electric trains.
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Moving Iron Meters

The specification describes an instru-
ment of the moving-iron attraction type,
and puts forward a method of locating the
counter-balance plate so that the overall

size of tlio instrument can,
be materially reduced.

In the upper figure, a represents the
pointer of a meter mounted on an axle b
supported between bearings c, c, carried
by a frame cl1 Mounted on the same
axle are a disc of magnetic material d
and a disc of non-ferrous material e, the
discs being on opposite sides of the pointer
and so positioned that they counter-
balance each other. Within the casing is
a flat open coil /, into the magnetic field
of which the disc d is drawn when the coil
is energised. The non-ferrous disc e is
arranged to move between the pole of a
permanent magnet g for damping pur-
poses. The instrument is provided with
the usual light hair-spring h.

When the coil is energised and the disc
d is drawn into the coil, the non-ferrous
disc e moves into the field of the perman-
ent magnet g. Then, by reason of the
two discs being located on opposite sides
of the centre line of tire pointer, they
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Inventions

The abstracts below, which are prepared
with the permission of the Controller of
H.M. Stationery Office, are written from
the viewpoint of general interest and do
not attempt to define the scope of the in-
ventions, nor indicate in which features
novelty lies. Specifications may be ob-
tained from the Patent Office, price Is.
each, or Is. Id. abroad.

balance each other. If there were no
other considerations, the specification
states, counter-balancing of the magnetic
plate would best bo carried out by locating
the plate so that its centre line lay on a
line passing centrally through the pointer
and on the other side of the axle. This
construction, however, would involve
locating the coil so that the dimensions
of the instrument would be increased. The
method patented is said to avoid this
difficulty, and at the same time provide
effective damping of the movement.

Dr. Felix Neumann and the Electrical
Instrument Co. (Glasgow). Application
date, March 23, 1945: Complete Speci-
fication accepted, June 23, 1947. No.
589 518.

City and Guilds

HE 1946 report- of the Council of .the

City and Guilds of London Institute
states that 104 students entered for the
final (internal) B.Sc. (Engineering) Degree
examination of the London University,
of whom 89 passed, 13 with first-class
honours and 37 with second-class honours.
In addition, two passed the B.Sc. (Engi-
neering) examination as external students,
one with first-class honours and the other
with second-class honours. For each of the
five subjects comprising the telecommuni-
cations group in the Department of Tech-
nology a substantial number of examinees
came forward, although there was a net
decrease of 92 in the total for 1946 (14 941)
compared with the number who sat in
1945. Among subjects yielding increased
numbers of examinees were : electrical engi-
neering practice, with 1 182 examinees—
an increase of 85; and electrical installa-
tion work, with 454 examinees—an increase
of 83. Candidates at centres in the Com-
monwealth or Empire and elsewhere over-
seas, who took the examinations in tele-
communications and electrical engineering
practice, numbered 1399 and 1096,
respectively.
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Contracts

E give below the latest information
Wregarding contracts for which tenders
are invited. In the case of overseas con-
tracts, particulars are to be had from the
Board of Trade, Millbank, London, S.W .|
(comer Horseferry Road), unless otherwise
stated :—

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

Dc ver, August 25.—Supply and delivery
of mercury discharge street lighting equip-
ment. Specification from Borough Elec-
trical Engineer, Electricity Offices, Lady-
well, Dover.

Barking, August 25.—Supply and de-
livery of one 10/15 cwt. electric vehicle.
Specification from Borough Electrical Engi-
neer, Electricity House, Ripple Road,
Barking, Essex.

Cheadle and Gatley, August 25.—Sup-
ply, delivery and erection of two 500 kVA
and one 600 kVA oil-cooled transformers,
with manually-operated *“ on-load ” tap
changers.  Specifications from Engineer
and Manager, 19, High Street, Cheadle,
Cheshire; deposit, £1 Is.

Stoke Newington, August 25.—Supply
and delivery of e.h.t. and h.t. p.i. mains
cables, and excavation and laying of

cables for one year ending September 30,
1948. Particulars from Borough Electrical
Engineer, Electricity Department, Edwards
Lane," London, N.16.

Manchester, August 27.—Manufacture,
supply, delivery and erection at various
points on aqueduct between Thirlmero and
Manchester of 15 sets of electrically-
driven axial flow propeller type pumps (73
pumps in all), together with main switch
and motor starting gear, etc., each set to
deal with between 54 and 60 million galls,

per day. Specification from Secretary,

Waterworks Offices, Town Hall, Man-
chester, 2; deposit, £2 2s.
Kingston-upon-Hull, August 29.—Sup-

ply of Diesel-driven loco’ shunting crane,
capable of lifting 5 tons at 16 ft. radius
to I{ tons at 35 ft. radius; jib, 35 ft.;
suitable for operating a Priestman ring
discharge single chain operated grab, for
handling coal, 34-27 cu. ft. capacity.
Offers to General Manager, Ferensway.

Newport, Mon, August 29.—Electrical
installations in 334 houses on Gaer Estate.
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Specification from Borough Electrical Engi-
neer, Electric House, Dock Street, New-
port, Mon; deposit, £1 Is.

Halifax, September 1.—Manufacture,
delivery and putting into service of two
20 MVA, 33/6.6 kV type “ ON” main
transformers and two earthing/auxiliary
transformers. Specification from Borough
Electrical Engineer and Manager, 19/23,
Northgate, Halifax; deposit, £1 Is.

Sheffield, September 2.—Supply and de-
livery of three-phase double-wound self-
cooled generating station auxiliary trans-

formers, as follows: ten 600 kVA,
11 400/440 V; two 600 kVA, 11 400/
3000 V; one 5000 kVA, 33/11.3 kV.

Specification from General Manager and
Engineer, Commercial Street, Sheffield, 1;
deposit, £2 2s.

Stoke-on-Trent, September 10.—Manu-
facture, supply, delivery and erection of
four 15 000 kVA, 33/6.6 kV, three-phase,
50 cycles outdoor static transformers, com-

plete with “ on-load ” tap changers and
control panels. Specification from General
Manager, Electricity Department, 31,

Kingsway, Stoke-on-Trent; deposit, £2 (in
notes).

Birkenhead, September 15.—Supply,
delivery and erection of one 80 kW mer-
cury arc rectifier equipment for d.c. out-
put 460/230 V, three-wire, to operate
from 415/240 V three-phase supply.
Specification from Borough Electrical
Engineer, Craven Street, Birkenhead.

Newark-on-Trent, September 19.—Sup-
ply and delivery of: (a) p.i. cable; (b)
two 300 kVA distribution transformers.
Specification from Borough Electrical
Engineer, Municipal Buildings, Baldertbn-
gate, Newark.

Middlesbrough,
and delivery,

September 19.—Supply
over two years, of:
(a) 250 kVA, three-phase, 11 kV, indoor
transformer; (b) 500 kVA, three-phase,,
11 kV, indoor transformer; (c) coil and
compound - filled, metal - clad circuit-
breaker and oil-break isolators, suitable
for use on 11 kV system; (d) sub-station

type distribution feeder panels. Specifica-
tions from Borough Electrical Engineer,
Corporation Electricity Works, Snowdon

Road, Middlesbrough.

Irag.— Supply of 12 slow or medium
speed Diesel-driven generating ’sets,” 440/
500 V. d.c.. compound-wound, rating
about 100 kW, to suit engine builders’
standard design. Specification from Crown
Agents for the Colonies, Ref. W/lraq 7750,
4, Millbank, London, S.W .I.
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W. O. ALLEN AND SONS (TIPTON) LTD.—
P£t. to March 31, after deprecn. and inc.
tax, and allowing for E.P.T. refund £7 271
(£9 198). To gen. res. nil (£5 978), fin.
ord. div. 5% (7£%) mkg. 7£% (10%); fwd.
£7 208 (£7 065). Current.assets £260 191
(£254 S91), current liabilities £156 289
(£225 698).

GREENWOOD AND BAXLEY, LTD.—Trdg.
prft. to Mar. 31 £37 058 (£91 236), plus
E.P.T. recoverable £36 937 (£20 844),
other income £12 231 (£9 178), mKkag.
£86 226 (£121 258). To deb. int. £4 000
(same), fees £2 894 (£2 894), depren.
£17 000 (£20 000), prfts. tax £950 (nil),
inc.-tax £8 538 (£35 745), Ivg. £52 844
(E58 619). To contings. £.10 000 (same),
fin. ord. div. 10%, making 15% (same),
fwd. £72 628 (£62 392).

PARMITER HOPE AND SUGDEN, LTD.—
Trdg. pft., after exes, to March 31, £48 370
(£33 952), plus E.P.T. recoveries on defd.

reprs. £5 344 (nil). To deprecn. £2 220
(E1 866), cap. and patent exes. £800
(E1 263), tax £27 133 (£20 763), defd.

reprs. and rehabilitation £5 570 (nil), Ivg.
£17 990 (£10 060). To gen. res. £5 000
(nil), ord. div. 30% (25%) bonus nil
(25%); fwd. £59 741 (£56 453). Co. was
made public April 1, 1946. Cap. incrsd.
from £3 710 to £53 710. Blco.-shect shows
curr. assets £124 591 (£105 142), curr.
liabs. £57 061 (£51 056).

ALLEN WEST AND coO. LTD.— At the
annual general meeting, held recently in
Brighton, the Chairman (Mr. M. W. H.
Lancaster) said the company depended,
like all other manufacturing businesses,-
on power, production and raw materials,
and he would not attempt to make
prophecies. If any of those items fell
short of what thoy required, the company,
together with it« personnel, was bound to
suffer. They had, however, sqld their
output for many months to come, and
had taken steps to combat to some extent
shortages of power, while owing to the
result of their researches, they were able
to use alternative .materials when avail-
able.,

GLQBE TELEGRAPH AND TRUST CO., LTD.—
Total rev. to .Tune 30 £368 S70 (£409 301).
To taxn. £155 037 (£178 955), N.D.C. and
prfts. tax £3 745 (£1 4S6), and after exes.,
etc., net rev. £197 003 (£215 118). Fin.
ord. div. 2%. mkg. 5%, tax free (same),
gen. res. nil (£28 545,. equal to spec. div.
of 5% recvd. from Cables and Waireless
Hldg.); fwd. £171 454 (£151 923), invests,
at cost £5 19S 820 (£5 151 012), incldg.
£1 085 000 cost of £1 000 000 ord. stk. of

22 AUGUST 1947

553

N ew s

Cables and Invest. Trust, the remaining
invests, costing £4 113 S20 had mkt. value
date of accts. £7 750 283. Invests, on
acct. of gen. res. £167 026, mkt. value
£170 107.

PIRELLI GENERAL CABLE WORKS CO. LTD.
—Net  profit, after  tax, £339 688
(£91 052); div. 8% and bonus 12%, less
tax.

northmbt. power CO., 1td.— Interim
div. of 3% (same) declared on the ord.
stk. will be paid, less income tax, on
Sept. 23 to holders registered on August
28, 1947.

ELECTRICAL SWITC1IGEAR AND ASSOCIATED
MANUFACTURERS, LTD. Accts. for yr. to

Mar. 31 sliifw loan int. from subsid. co.
£3 167 (£35 550), plus fees £2 (£1). After
tax £1 143 (£15 837), dirs.” fees £600

(same), admin, exes. £27 (same), net prft.
£1 399 (£19 687), Subsid. co. Brookhirst
Switchgear, engaged throughout yr. in
substantl. reorg. of productn. and shows
only small prft. and has not deelrd. any
div. In these circumstances, dirs. do not
recommend any ord. div. (20%) and,
after payment of pref. div., carry-fwd.
£15 614, agst. £17 378 brot. in. Additnl.
finance required by subsid. Co. £237 000
provided by Natal Industries, which holds
all ord. stk. of co.

BELLISS AND MORCOM, LTD.—Trdg. prft.
yr.. to March 31 £104 327 (£81120), plus
trade invests. income gross £2 405
(E2 955), inc. from other invests, gross
£25 109 . (£25 S65), mkg. £131 841
(£129 981, incldg. £20 041 E.P.T. repay-
able and excess tax res.); deduct deprcn.

£16.490 (£16 035), dirs.” fees £1118
(£1 300), other remun. of dirs. £6 610
(E7 350), tax prov. £46.940 (£49.936),
defrd. reprs. £5 000 (nil), Ivg. net prft.

£55 683 (£55 360). To pensions £130 000
(nil), 5% pref. div. £3 526 (£3 206), intm.

4% . (same), ord. £13 074 (£11 885), fin.
10%  (same) £32 685; fwd. £50 940
(£174 542).

DAYEV. PAXMAN AND CO. LTD. Tile

Government-sponsored programmo for the
manufacture of emergency Diesel-generat-
ing sets was referred to at the annual
meeting by Mr. G. R. Sharpley (chair-
man!. By virtue of the expansion of the
company's facilities which had taken place
during the war, he said, they had been
able to embark on the production and sup-
ply, .to home industry of sets to a. total
capacity of 150 000 kVA, to be delivered
by the autumn of 1948. A vigorous cam-
paign had been undertaken to apprise in-
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duetry of the availability of these sets
and as a result they already had a record
order book, while orders continued to bo
received at a satisfactory rate for engines
both for that and other applications. °The
company had also continued to supply
large numbers of Diesel engines and gene-
rating sets for rehabilitation purposes in
devastated areas of the Empire, where
they were playing an important part in
resuscitating tho basic materials industries.
The boiler and general engineering side
of the business had also booked substan-
tial orders, and, given adequate supplies,
especially of steel, ho believed they could
look forward to a greatly increased output.

Morgan crucible CO., |td.—Speaking
at the company’s annual meeting, tho
chairman (Mr. P. Lindsay) said that in his
opinion a sellers’ market was a very mixed
blessing to British industry. It forced up
prices of imports, and so added to the
problem of balance of payments. The
stimulus and opportunities and prices it
offered to exports were offset by the cost
and shortages of all materials necessary to
their manufacture. It had also an unde-
sirable psychological and sociological effect
-~detrimental to tho incentivo and initia-
tive of individuals and disruptive of social
bonds and principles. Turning to the
winter coal crisis, the chairman said their
company had been able to survive it with-
out serious dislocation of production,
thanks to oil-firing and operation of stand-
by power plant. On the other hand, they
had not escaped the aftermath in tho
form of shortages of supply of piece-parts
and material and had had to make serious
inroads into stocks. In consequence,
bottlenecks in production during the cur-
rent year were probable. Referring to
the overseas manufacturing subsidiaries,
Mr. Lindsay said that the most important,
the Morganite Company of New York, had
suffered considerably from the difficulties
of reconversion, but would, in time, make
a valuable contribution to the prosperity
of tho parent company. The Australian
company appeared to bo recovering, while
recently established units in Canada and
South Africa, though still leaning on tho
parent organisation, were beginning to
justify the policy which had brought them
into being.

PALESTINE ELECTRIC CORPORATION, LTD.—
Presiding at the annual meeting, Viscount
Samuel, chairman, said that uninterrupted
progress was being made. The company’s
power stations had operated efficiently
throughout the year, and all demands for
electricity had been met. Over 288 million
units were generated, an increase of 15.3
per cent, compared with 1945. The maxi-
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mum load was over 62 000 kW, compared
with 55 000 kW in tho previous year.
Total units sold during 1946 amounted to
233 million, representing an increase of
nearly 34 million, or 17 per cent. Con-
sumers connected as at December 31, 1946,
numbered 107 474, compared with 94 910
at the end of 1945, an increase of 13.2
per cent. The gross revenue amounted to
£P.2 127 451, as compared with
£P.1 804 S70, an increase of £P.322 581,
or 17.8 per cent. The transmission and
distribution linos had been extended during
tho year by 118 kM, making a total of
1448 IriM of h.t. lines and 1 458 IoM of I.t.
distribution lines in operation at the end-

of 1946. A problem which confronted
the electricity supply industry almost
everywhere was the insufficiency of

installed plant to meet the increased post-
war demands for power. Owing to tho
policy consistently pursued by the cor-
poration of comprehensive planning for
years ahead, it had, been possible to meet
successfully the ever-growing demand,
both during tho war years and since. In
his statement last year the Chairman had
reported tho placing of orders for two
turbo-generator sets of 12 000 kW and
30 000 kW for tho Reading and tho Haifa
power stations respectively. Since then
further orders had been placed for an
additional 30 000 kW turbo-genorator to
be installed in tho Reading station, which
would have to bo extended to house tho
new plant. Notwithstanding all the diffi-
culties experienced with regard to de-
liveries it was anticipated that tho first
new unit in tho Reading station, namely,
the 12 000 kwV set, would bo in commis-
sion before tho end of the year, and that

the 30 000 kW set would bo put into
commission in the Haifa station in the
course of next year.

mirrlees watson CO. Itd.—In a state-
ment circulated with the report and
accounts, the chairman, Mr. D. M.
Semple, said that their condensing and

pump departments had contracts dn hand
for power stations both in this country
and abroad. One of particular interest
was pumping plant for the hydro-electric
scheme at Loch Sloy. There had been a
heavy demand for steam ejector air
pumps, and during tho year they developed
a carbon-lined ejector for tho chemical
industry. There was inoreased demand
for small steam turbines which they built
—from 1 to 400 h.p. Eighty-four were
ordered during the year. Roscru Imo
pumps had been supplied or were on order
for many new developments, such as the
atomic energy programme, conversion from
coal to fuel oil, operating governor gear in
hydro-electric plant, and operating tilting
trucks.
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and we must lake the current when it serves
or lose our ventures.” shakespeare 11564 -i6ie)

* PAMPHLETS ON REQUEST

R E Y R O L L E

HEBBURN CO.DURHAM ENGLAND
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Commercial

Mortgages and Charges

Note.—The Companies Act of 1908 provides that
every mon%age or charge shall be registered within
21 days after its creation, and that every company
shall, |n its annual summary, specify the total amourit
of debt due from it in respect of mortgages or charges.
The following mortg; charges have been
registered. T e total d t rior to the present creation
shown in the annual summary, is given—marke
with an «—followed by the date Tt the summary, but
such total may have been reducel
TRANSFORMER AND ELE(I RICAL CO., LTD,,
London, E.—June 25, £3 000 debentures;

general charge.  *Nil. September 30,
1945.

ROTAMETER MANUFACTURING CO., LTD.,
Croydon.—July 4, debenture, to National
Bank, Ltd., securing all moneys due or to
become due to the bank; general charge.
o . September 30, 1946.

TRUVOX ENGINEERING CO., LTD., Wem-

bloy.—July 7, £4 100 charge, to Abbey
National Building Society; charged on
15, Park Green, Treeynon, Aberdaro;
Vernal, 51, Westbourno Road and 49,
Cimla Crescent, Neath, and 4, Meadow
T&a?d Glynneath. »Nil. January 13,

Satisfaction
DAVEY, PAXMAN AND CO., LTD. (formerly

Davey, Paxman and Co. (Colchester),
Ltd.), Colchester, engineers.— Satisfaction
July 9, of debenture stock registered

June 7, 1938, to the extent of £79 080.
County Court Judgments

Note.—The publlcatlon of extracts Jfrom  the
*Registry _of County urt  Jud fgments does not
imply inability to pay on the part ofthe persons named.
Many of the judgmeénts may have been settled between
the gsmes or paid. Reglstered lgeudgments are not
nece arllyfor debts. They may be actions. But the

makes no dlstm ction. Judgments are not
\rlﬁtt rne%lto dthe Registry if satisfied in the Court books

gatenby, — (male), c/o Mrs. Harries,
High Street, Haverfordwest, electrical
engineer. £47 12s. June 13.

Coming Events
Sunday, August 24

I.LE.E., N. WESTERN STUDENTS’ SECTION —
Annual Visit: Hydro-Electric Station, Chester.
9 a.m.

Monday, August 25

Enterprise Scotland exhibition.—Edin-

burgh. At the Royal Scottish Museum. Until
September
Wednesday, August 27

B ritish ASSOCIATION. — Dundee. Until

September S.
Thursday, August 28

industrial
At Olympia.

engineering
London. At
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exhibition.—London.
September 13.
M arine exhibition.—
Until September 13.

wales
Until
and
Olympia.

Inform ation

KIERNAN AND JEFFREY (a firm), 141,
Stanstead Road, Forest Hill, radio dealers.

£15. June 10. .

RAF, MOTORS, LTD., R/O, 8, Weston
Chambers, Weston Road, Southend-on-
Sea, electrical engineers. £84 Is. 3d.
June 12.

fryer, w. (male), 27, Lyndhurst Road,
Bexley Heath, Kent, wireless and elec-
trical engineer. £19 2s. June 11.

jones, c. a. (male), 362, Tunnel Avenue,
S.E.10, radio dealer. £27 12s. 9d. May 6.

wilks, j. and sons (a firm), Little Mill
Junction, nr. Pontypool, Mon, electrical
engineers. £20 7s. 10d. June 16.

Baxter and raine (sued as a firm),
26b, Claverhouse Street, Widcombe, Bath,
electrical dealers. £14 9s. Td. June 11

WOOLCOCK ELECTRA HOUSE (a firm),
Hurst Green, Sussex, radio dealers.
£33 2s. lid. June 12.

Intended Dividend

SIMS, George Robert, Syra, Thornley,
Durham, and carrying on business at
Hartlepool Street, Thornley, aforesaid,
motor and electrical engineer. Court:
Durham. Late day for receiving proofs:
August 27, 1947. Trustee: Ferguson,
Arthur Kenneth, Gibb Chambers, West-
gate Road, Newcastle-upon-Tyne, Official
Receiver.

Metal Prices

g
>
S
%
>

gestgelected r
Electro Wire bars ... ,,
HO. Wires, basis ... ,, £149 1

!
=
3,
=3
o
11118

Wire é{)l’ ele’phone) basisperton£172 5 0 — —

dba5|s per Ib. Is I%d — —
[T =V W 6iigd. — 38d.
Iron and Steel—
Pig Iron (E. Coast H
matlte 0. 1) perton £8 19 0— —
Galvanised Steel Wire
Cable Armourlng)
is 0. ) £34 5 0—
Mild SteeIT (Cable '
bas
O4In ., f£f21150 — —
. £91 10 0— —
» 0— —
Inggt (mlnlmum of
9% punty S — —
perl 6%d — —
Alumlnlumlngots pertonEBO 0 — —

0
I\/Iercury (SEOt) psibott. £16 0 0 — £1 3s. . 6d.

Prlces of ealvanlsed steel wire and steel t
oM

supplied b\
Other metal prlces sup{)lled &FJ)
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w HEATING

Vast new possibilities are being opened up in industry to-day
by the use ofhigh frequency power for heat treatment purposes.
New processes are being evolved — old ones speeded up —
the manufactured product is being greatly improved.

The Process Heating Department of the G.E.C. has been
responsible for many highly successful schemes in this field, and
offers the fullestadvisory service on all heat treatment problems.

The General Electric Co., Ltd., Magnet House, KIngsway, London, W.C.2.
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Its clear to the chemist . . .

But how many electricians would recognise the chemist’s
hieroglyphics for the neutralization of benzoic acid with
caustic soda? Too busily occupied with his own job the
professional man has no time to study the work of others.
If he wants guidance on matters outside his knowledge he seeks
the help of another expert. When information on world

affairs is needed he knows that he can get the facts from

The Listener

A BBC PUBLICATION EVERY THURSDAY 3d.
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the most modern
scientifically

engineered
HO* fractional
if, available
as good looking
as an efficient
motor can be made
SINGLE PHASE e from A H.P.-1000 r.p.m. to J H.P.-1500 r.p.m.
CAPACITOR START . . from & H.P.-1000 r.p.m. to 4 H.P.-1500 r.p.m.
CAPACITOR Startand Run . from ~ H.P.-1000 r.p.m. to 4 H.P.-1500r.p.m.
POLYPHASE . .ccoooiiviiiieie from % H.P.-1000 r.p.m. to J H.P.-1500 r.p.m.
VOLTAGES .o 200/210, 220/230, 240/250 & dual voltage 110-115/220-230
CYCLES .o Standard 50 or 60 cycles — special frequency if desired

NEWMAN INDUSTRIES LIMITED, YATE, BRISTOL.  London Office : 32 Victoria St., S.W.I

Cogem
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Fault Localizing and Testing
on Electric M ains

By F.CHARLES RAPHAEL, M.LE.E.,
F.I.E.S.. M.Cons.E.; and CHARLES A.
GROVER, M.lLLE.E.

This is a most useful textbook for mains
engineers. It describes up-to-date methods
of fault localizing in H.T. cables, and shows
how faults on low and medium tension cables
can frequently be located with the minimum
of instrumental equipment. 20/- net.

“An essentially practical textbook and the authors make

available a wealth of experience accumulated over many
years.”—Electrical Review.

Current Collecting Brushes
in Electrical M achines

By M. E. HAYES. A comprehensive treatise
by a writer whose experience in solving day-to-
day problems relating to current collection and
commutation is probably unrivalled. All dyna-
mo-electric machine designers and operating
engineers should have a copy of this book.
21/- net.

“ Cannot fail to be of service tothose who have to dq with
the maintenance of electrical machinery.”—Electrician.

PITMAN

Parker Street, Kingsway, London, W.C.2

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

BICHLIVO

PRESSPAHN.LTD.

Electrical Insulative Material Manufacturers

REGISTERED OFFICES :

BRADFORD

38 WELL ST., BRADFORD, England

DORMAN & SMITH LTD. - MANCHESTER LONDON

THE ELECTRICIAN
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A ju th JtifL
ROTARY SWITCH

A now, heavy-duty 80 amp. switch of robust construc-
tion suitable for multi-circuit operatiori and capable
of Riving a long and trouble-free Ilfo. Can be built
up into 1, 2,8, 4or 5-cell units providing a largo range
of contact combinations- Send for folder giving full
particulars-

Hade by
Austinlite Ltd.

(Department 0)
Lighthouse Wks.
methwick
Birmingham

rroprictori: CB/S’OR RROTffKR8 LTD

Twg of the many first class electrical
applllgnces designed and manufactured—at our
works.

Others include:—

Electric fires, boiling ring refractories, heatin
element spares, conduit fittings, bulk head an
V\{ell glass fittings, hand lamps, radio accessories,
etc.

THE ELECTRICIAN

THE NAME

IS YOUR GUARANTEE
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What will the Kitchen of
%TOMORROW look like?

One thing is certain : the domestic electrical appliance
will find an increasingly important place in the well
equipped modern kitchen, and the principal factor the
planners of this overcrowded age will bear in mind

is the vital need for economy in space..

To this end DIAMIX have also planned; and our

range of electrical kitchen equipment is now in
greater demand than ever before .... by the retailer with
an eye to attractive display and ready sale; and by the
housewife with limited kitchen space, but an unlimited
urge to acquire the best.

Please write or phone for New Season’s catalogues of

Toasters, Cookers, Thermostatic Irons, Fires and Boiling

Rings.

The Automatic
Toaster

Dial the desired crisp-

ness or colour and the

toast is automatically

ejected. Maroon plastic

with chromium dial.

BRITISH

i a m L x

Order these best sel-
ling lines now for
immediate delivery.

The*Junior" Cooker
(above)

Ideal for small home. 2

heatswitch for oven and

grill, separate control

for ring. Chromium
and pastel shades.

The * Push Button”
Cooker (below)
Measures 16" x 11' x
12'. Push button heat
control for oven, grill
and hotplate. Vitreous
enamel finish.

LIMITED

EUS. 5951-2-

METRUM WORKS, BEATTY ST, CAMDEN TOWN, LONDON, N.W.|
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. 1 Starting Switches
wiring equipment
------- B.S.S. CONDUIT &FITTINGS for
------- C.M.A. CABLES & FLEXIBLES Fluorescent Lam ps
------- SWITCH & FUSE GEAR
....... SANDERS, M.E.M., CRABTREE,
BRITMAC. M.K.. WYLEX, TENBY,
ELMA LAMPS ------- PUWATUBE — tiTc
APPLIANCES & FITTINGS ~DURASTRIP h
FIUORfcSCfcNT LIGHTING DURASLEEVE
WASH BOI Lt KS J— DURATWINFLEX .
VAN DORN & WOLF TOOLS. === -DURATHREEFLEX
DURATHREECABI
~ Send enquiries and orders to. DURATWINCABLE
UKMILU DURATWINFLAT
RDJOHNSON, CLAPHAM & MORRIS LTD. . DURATHREEFLAT
7-9, SWAN STREET. MANCHESTER, 4. ot Mrdilurtrs: DURAW IRE
'Phone: DfcAnsgate 549 1 OURATUBE s WIRE Itd
FELTHAM «MIDDSX
HEAD OFFICE 1ACEM HOUSE, TRAFFORD PARK. M/c 17
ELECTRIC MOTOR & ARMATURE REWINDS
AUTOMOBILE- GENERATOR
AND
STARTER ARMATURE REWINDS
OUR SPECIALITY
PROMPT
ATTENTION
GIVEN TO ALL
RELIABLE SERVICE IN ELECTRIC MOTOR RE-WINDS. I ENQUIRIES

THE ELECTRICIAN

ELECTRO METHODS LTD.

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

Telephone: Hendon 7441
also Gladstone 6611-2.

Telegrams : “Tromedos, Hen, London/*
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Telephone: Howard 1492. Telegrams: “Vicrohm. Enfield."
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T HERE’S an ASHTON cable or flexible of a
type and finish to meet every electrical
need. Numerous distributors have supplies

available, but in case of difficulty, write direct
to the makers.
¢y
AERIALITE LTD. 5TALYBRIDGE-CHESHIRE « ENC.
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CLASSIFIED ADVERTISEMENTS

SITUATIONS VACANT

A PPLIGATJONS are invited for various tem-
m/porary /posts as Mechanical Engineers at
the Atomic -Energy Research Establishment,
Harwell, near Diacot, Berks.

Candidates, who must he natural horn
British subjects and born within the United
Kingdom or In one of the self-governing
Dominions of parents also born within the
United Kingdom or in one of the self-govern-
ing Dominlons must possess an Honours
degree in Mechanical Engineering or be cor-
porate members of either the InStitutions of
Civil, Mechanical, Electrical or Chemical
Engineers; they must_ have served an
engineering apprenticeship and possess_con
siderable de_su};]n and production experience
related to high pressure steam turbines, or
high pressure boiler or chemical plant, or

modern large power diesel engines and de-
velopment. work in connection with either
of these. A sound knowledge of fluid flow,

heat transfer and thermo-dynamics is essen-
tial. The successful candidates will be re-
viuired to assist in the design of plant and
apparat%s _fo‘rj the development of nuclear
energy Tor indu purposes.

For Post C. ﬁyﬁ A.->Oandidates should
have had not less than ears' experience
of practical engineering work—part of which

should have been gained in a responsible
position. ]
For Post C. 47/647 A.—Not less than five

ears' practi xperience is required, and
or Post C. Zbg'47eA.—three years’ experience.

/Salaries for the -posts will be ‘assessed

according toage, qualifications and ex-

perience” within the following provincial

(malezl)/ scales:—

C. 4& —%npipal _ Mechanical Engineer,
47@47-5- inclusive.

C. A.—Mec ica ngineer, £ 7208990
inclusive, or E%Elﬂi i%clusive.

C. 475/47 A.—Design Engineer, £ in-
clusive.

Successful candidates will be eligible to

compete for establishment in due course.
Wrrite quoting appropriate number _to
Ministry of Labour and National Servi
Technical and Scientific Register, Room
York House, Kingsway, W.C.Z for application
rm, which mus%gﬁe returned completed
h September, .

RECONSTRUCTION
APPOINTMENT

ENGINEER (MALE
DEPARTMENT O

COMPETITION FOR
AS PROBATIONARY
IN THE ENGINEERING
THE GENERAL POST
FFICE.

TNHIE Civil Service Commissioners hereby

Aremind prospective candidates for the
above mentioned competition that the closing
date for the receipt of completed applicatign
forms fr Service candidates is the t
October. 1A/, or a date four months after
con|1_pl_et|on of their service, whichever is the
earliei.

The last day for the receipt of application
forms has otherwise passed.

Persons who are still entitled to make
application can obtain the detailed regula-
tions and_application form from the Secre-
tary. Civil Service Commission. Bﬁﬂngt
Gardens, London, W.I, quoting No. (075
mpFFIOIKNT Traveller for electrical '\ﬂoods
Af/required—Criterion Electric Ltd., 0
Pleasant. Alperton, Wembley. (

THE ELECTRICIAN

SITUATIONS -VACANT

LONDON _ AND HOME COUNTIES JOINT
ELECTRICITY AUTHORITY. i
PPLICATIONS are invited for the apgomt»
ment of STATIC SUB-ST@TI&N APPEN-
DANT,Leatlierhead. Wages . . per hou
lus «per hour for rotating shifts B
ours per week), in accordance with the
schedyled rates of wages of District Council
CNo. for the Electricity Supply Industry.
The person appointed will he required to
pass a medical examination by the
Authority’s medical adviser, and to "become
subject to the Authority's Superannuation
Scheme, which applies generally the pro-
visions of]&? Local Government Superannua-
tion Act, , including the provisions of that
statute relating to transfer values. |
Applications, stating age. qualifications and
experience, and endorsed “ Static Sub-Station

Attendant,” accompanied by copies of not
more than three recent testimonigls, must
be sent to the District Manager,. South
Street, Dorkmg,ﬁ as to reac by not
later than the h September,

Canvassing, directly or indirectly,'will be

a disqualification.
A. L. BURNELL,
Clerk of the Authority.
August,

@)
JOHNSON AND PHILLIPS LTD.

MANAGER. SWITCHGEAR DEPARTMENT.
A PPLICATIrONS are invited for the above
“ afq?_om_tment from Engineers of superior
qualifications and standing who have had con-
5|deriable experience in this branch of elec-
trical engineering.

The successful applicant will be responsible
for the design, development and manufacture
of t%e L.T. and H.T. Switchgear products of
ompany.

In view of the Company’s widespread home
and export business the ‘appointment is one
which offers considerable sco?e. i

Every assistance will be afforded in respect

ﬁf any problems of change-over, such as
ousing.

Applications,

56 tancaster ilace,
STRAND, C.

stating age, _qualifications,
experience and salary required, will be
treated in strictest confidence, and should be
addressed to the Managing Director, Johnsgn
and Phillips Ltd., Charlton, London, S.EZ

(F8)

T>APLDLY  expanding organisation in
A'emedical and industrial X-ray manufactur-
ing field invites applications from (a)
Electrical, and (b) Mechanical Draughtsmen
experienced in layout and design of electrical
switchgear. transformers and allied products
and light mechanical engineering practice,
for now factory in Glasgow area. This well-
established and_ vital ‘industry is_on _the
threshold of important an significant
developments and offers excellent prospects
for suitable candidates. Write in_the first
instance, stating details of experience and
salary required, to the Chlefﬁrﬁmeer. Victor
X-Ray Corporation Ltd., Cavendj
Place. London. W.I.
T/LECTRO.XIC ENGIN EER OR PHYSICIST to
eAconduct development work on the registra-
tion of printed webs of paper or similar
material (North West District).—Apply Box
LJF.X.. “ THE ,ELECTRICIAN,” Fleet Stre
on. ECA4 (

Lon
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SITUATIONS VACANT

A PPI/tCATIONS are invited for the post of
Safety Officer at Atomic Energy Research

Establishment, Harwell, Didcot. Berks.
Candidates must he natural born British
subjects horn within the United Kingdom
or “a self-governing Dominion of parents
similarly born.

Duties: To be responsible for compiling
special safety regulations and observance

thereof, ensure safe condition of all engineer-
ing plant and equipment, maintain records
under statutory regulations.

Candidates must either be'

Members of Institutions of Civil, Mechanical
or Electrical Engineers or have passed
recognised exempting examinations and have
experience in factory administration and
services, including electrical equipment, test-
ing of cranes and pressure vessels.

Corporate

Salary between £720-£960, according to
qualifications.

Permanency by competition possible.
Write quoting 'D. 239/47—A. to Ministry of
Labour and National Service, Technical and

Scientific Register, Room 171, York House,
Kingsway, London, W.C.2, for application
form, which must be returned completed b
27th September, 1947. 6
A BPLIGATIONS are invited for the post }?f

the

¢~Assistant Electrical Engineer at
Atomic Energy ~ Research ™ Establishment,
Harwell, near Didcot, Berks.

Candidates must be natural horn British
subjects jborn within the United Kingdom
or “a self-governing Dominion of parents
similarly born.

Duties: Engineering of new projects, main-
tenance of special engineering plant, includ-
ing it» protection, switchgear and control
circuits.

Candidates must be either Corporate Mem-
bers of the Institutions of Civil, Mechanical
or Electrical Engineers or have passed
recognised exemptin examinations, have
served an apprenticeship and had experience
in the Test Department of a large manufac-

turing concern. Knowledge of~ electronics
desirable. .
Salary between £355-£720, according to
qualifications. . .
Permanency by competition possible.
Write quoting U. 240/47—A. to Ministry of
Labour and National Service, Technical and
Scientific Register, Room 171, York House,
Kingswalél/. London. W.C.2, for application
form, which must he returned completed b
27th September, 1947. i 70
1A R.AUCHITSM'EN. — Senior Development

Draughtsmen with experience on the
design for mass production of commercial
radio and allied apparatus required by large
manufacturer in the East London area.
—Applicants should state age, experience and
salary required, to Box L.F.Z., " THE ELEC-
TRICIAN.” 154. Fleet Street, London, E.C.4. (62)
TARAUGHTSMIEN with experience of produc-
Aytion drawing in connection with com-
mereial radio and allied apparatus required
by large light engineering concern in the
East London area.—Write stating age, ex-
nerience and salary required, to Box L.GA..
“THE ELECTRICIAN.” 154. Fleet Street, London.

C4 (63)

C UPERVISOR wanted for radio component
° assembly, over 200 hands. Similar previous
experience essential. State age, experience.
resent salary, remuneration now reauired.
>0 not send stamps for reply. All applica-
tions treated in strict confidence.—Goodmans
Industries Ltd.. Lancelot Road. Wembl%\é.

iddx.
J1A>BSEARCH Laboratories of the General
xVvElectric Co. Ltd., North Wembley, Middx.,
require a physics or electrical engineering
graduate with a knowledge of and preferably
some experience in small  transformer
design. Apply by letter only to the Director,
stating age, ‘experience = and academic
qualifications. (41).

22 AUGUST 1947

—_——— ————

—_

i
1

569

FOR SALE
100 HP 10CO-rp.m., 12-cyl. Petrol Engines.
Meadows, new.—Robust Works. 62.
Bradford Street, Walsall. (75)

'T'UBULAR Heaters for early delivery. Full
A particulars and prices.—Arthur H. Rose
Ltd., 24, Old Steine, Brighton, 1, Sussex. 74/

ALL guaranteed brand new 3/.029 Twin Flat
**mElectric Cable, braided and compounded.
250 volt. Best make, both Y.I.LR. and P.V.C.
Special sample offer £2 per 100 yards C.W.O.
Trade supplied. Indispensable "in garages,
workshops, foundries, farms, and everywhere
where electricity is used. Large discounts for

quantities. Also large stocks of Ae_rogle_ane,
Automobile. Flexibles, Ignition, Lighting,
Multicore, Radio, Screened, Starter cables at

exceptionally keen prices.—Write for list and
give details of -requirements, to Box 2159,
.T.0., 82-94. Seymour Place, London, W.I.
Paddington 3456. (67)
METRO-VIOK Mains Transformers, new and
ATAunused, ex-Ministry of Supply, 4 kVA. oil-
filled, inppt 230 v., 50 cycles, output 13000 v.,
packed in manufacturer’s crate, £15 carr.
fwd.; 32 kVA, oil-filled, input 230 v., 50 cycles,
output 21000 v., £15 carr. fwd. Substantial
discounts can be given for quantity orders.—
Wireless Instruments (Leeds) Ltd., 5456, The
Head-row, Leeds, 1. Tel. 22262. (66)
A/TAYOR SMITH LTD., 73, -Market Street,
ATABirkenhead. Phone: B-head 1350. Grains:
Lecmos. One 7,5 kVA 400/3/50 alternator set,
one unit, air cooled engine (petrol-parafiin).
running hours up to date, 666; price £185. (61)

A/TBRCURY SWITCHES, all types. For details
ATAaprIy manufacturers, Quicksilver Tube
Mfg. Co., The Grays, High Street, llarlington.
Middlesex. (60)
T>0D FIRE ELEMENTS and ceramic rods
AMrom 750 w. to 1000 w., 110 v. to 250 V.
9in. to 12 in. constant supplies, good delivery

suitable for export. Clip in and screw in
mtypes. Best, quality guaranteed, keenest
prices. -Manufacturers and wholesale trade

requirements. Cheapest

ongl. Rods made to
and best on the market. Samgles by -request.
—Sole Agent. Richard Voss, 6, Merton Wag
Hillingdon, Middx (59

TVTIO COUPONS-—Ex-Government Brand New
x ' heavy (Make Rubber Gauntlet Gloves, 43s.
per dozen, assorted sizes. Brand New African
Army Boots, 24s. 6d., postage Is. 6d. American
Drill Trousers, 7s. 6u. Khaki Shorts, 5s. 6d.,
reconditioned. Send for last.—Marcuss Stores
Ltd., Gravesend. (76)

A .C. Generating set, 9.5 kVA 230/1/50, Auto-
rxinatic Voltage regulation, Meadows petrol
engine, £350. A jC. * Generating set, 5 kVA
230/1/50, Coventry-Climax petrol engine, £150.
D.C. Portable generating set, 110 volts, 3 kW,
£100. Battery charging plant comprising
Westinghouse fan-cooler metal rectifier with
two control boards each giving 3 circuits.
Maximum output of 6 circuits 36 volts. 56
am?s., £75. 100 II1P . AJE.C. Diesel engine, £375.
-"Electrical Engineering Construction Co. Ltd.,
Seymour Wharf, Totnes, Devon. (78)

90 000 GLOW Type Starter Switches for

w A fluorescent” fittings. Guaranteed. Ex
stock.—W. Gudgeon, 98, Edenbridge Road.
Enfield. LAB. 4515. (81)
A COUMULATOR or battery boxes, 34000
wx available, size 4jjin. L by 3£in. W by 8in.

H. With or without lids. Made of 6 m/m
Bitumen compo, which can easily be cut to
smaller size. Low prices for quantities.—

Write to Box 2163, G.T.C. Ltd., 8294, Seymour
Place. London, AR (&)
UUEE Meggers in carrying cases, £8 8s., un-
TT used; Record Test Sets in carrying case.
£8, unused. Comprehensive range of nnused
portable and switchboard instruments at com-
8etitive prices. Hocking and Orchard Ltd.. 90.
ictoria Street. Bristol. Tel. 24458. (52)
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FOR SALE
(CIRCUIT BREAKERS: 15 amp. 250 v. Single
-"Pole; complete with automatic overload
cut-out; robust moulded construction.

Accepted by most supply undertakings  as
efficient switch fuses if used in conjunction
with our Distribution Boards.
DISTRIBUTION BOARDS: 5 and 15 amp.;
2, 5,4 or 6 way; D.P. or S.P. and N.P.; wood
cases; improved design and finish. No permit

required.

EKCO and SMITHLITE FLUORESCENT
FITTINGS: Complete; ex stock. Large quan-
tities available: carriage paid.

ELECTRIC MOTORS: 1 h.p. Squirrel Cage
Induction Motors (Tilling-Stevens), 400/440/3/50,
930 r.p.m.; now.

INSULATORS: Suitable for overhead service
cables. Bakelite, brass inserts; screwed P.O.
thread for pin mounting; vertical tyipe with
drip groove, 53 in. high, 31 in. dia. Large
quantities and for natural finish.

Discount on quantities.

WOOD SWITCH BLOCKS: 3}. in round and
square, 6 in. 3in. by Jin.; 9in. by 3in.
by 1 in. and in. by 6 in. by 1 in. White
Enamelled and Walnut Finish from 6s. 6d. to
6s. 3d. per dozen respectively. Discount on
quantities available; sample 2s. per return.
METROPOLITAN DISTRIBUTION LTD.,

TRURO. (©)
/"iIROULATORS and Immersion Heaters ex
-'*stock: 28 in., 3-kW Circulators, complete
with thermostats and flanges, at £9 19s. each
net, inclusive of tax; 10 in. and 14 in.. 2-kW
Immersion Heaters, complete with thermo-
stats and flanges, at £5 19s. each net, in-
clusive of tax. Thermostats are not in the
head of the heater. Immediate delivery of all
items; guaranteed for 12 months. Please state
voltage when ordering, A.C. only. All prices
less 5 per cent, for cash with order.—Bert-
ford Manufacturing and Supply Co., Whole-
sale Electrical Factors, 30, Bottom o’ th’
Moor, Bolton. TC(3)
q CREWS ex stock.—Brass self-colour, 3000
~’gross 6 BA by in. csk.: 500 gross 6 BA
by i in. csk. Brass nickel plated, 1200 gross
8 BA by 3 in. cheese; 3000 gross 6 BA by
iV in. csk.; 350 gross 6 BA by 3 in. csk.—
D. C. Woodberry, Engineering Supplies, Tre-
forest Trading Estate, Glam. (56)
q ELF-PItIMING ELECTRIC
°S.p.h, £14 5s.—John E. Steel,
i 'Phone 1066.
SATOHWELL Thermostats,
type, W.O., variable 10°-90° C., suitable
lor immersion heaters; 3000 wire wound
potentiometers by Fox and B.E.R., 50 watt, 50
ohm and 500 ohm, 20 watt loading. All brand
new tested stock offered, substantially dis-

PUMPS.-300
Clyde Mills,

tubular

counted for quantities.—Partridge. ilson
and C?. Ltd., Davenset Electrical Works.
Tjpifpstftr

AIR-CONDITIONING and HEATING IN-

A*-STA.LTJATIQNS. Offers = wanted lor a
quantity up to 150. Comprising motor, blower,

filters, ~ heatiug elements, ducts, silence
catIJmet, spares and maintenance Kkit, 200-250
volts,

50 cycles supple/. New and unused' in
the maker’s original packings. Ideal lines
for the export market. Offers may be made
for either whole or part of the total quantity
ex our Leeds warehouse.—Wireless Instru-
ments (Leeds), Ltd., 54-56, The Headrow, Leeds,
1. Tel 22262. (51)
g WITOIBPLUGS—15 amp. 3-pin  surface
° Switchiplugs, suitable  for domestic or
industrial purposes, housed in steel box 5 in.
by 3 in. by 2 in. deep, attractively finished
in black crackle. Manufactured an accor-
dance to B.S.S., 16s. each, with entry for 3
conduit 17s. Delivery 3-4 days upon "receipt
of order. Orders dealt in strict rotation.
Terms or business chcoue with order only.—
Write Manufacturers, Y. Gower, 29, Genesta
Road, London, SJ3.18. (45)

THE ELECTRICIAN

FOR SALE

A LL SIZES and Speeds of Brand New
“M'ilectrie Motors, Ex-Stock.—11, King Edward
Buildings, Bury Old Road, Salford, 7, Lancs.
(43)

P LUORESCENT Light Reflectors. Many types
available from stock or made to order in
steel, aluminium, Perspex, glass, etc.—Garran
Engineering Co. Ltd., Caerphilly, S. Wales.
Tel. 3262. (44)
PRODUCTION Bottlenecks! Material Holds!
We specialise in obtaining difficult items
of Steel, Non-Ferrous Metals, Enamelled and
Textile-covered Copiper Wires and Cables for
industry, and act in a progress capacity for
leading factories on a commission basis. let
us know your difficult items—we can probably
help. Give us the opportunity of purchasing
¥]our surplus holdings—this may assist us to
elp others and obtain items which you re-
quire.—Industrial Suppliers "Cambridge% Ltd.,
2, Ellis Street, Sloane Square. S.W.I loane
1702. (48)
UANTITY of Ironclad Fuse-boards, conduit
entries, 500v., 15 amp. 3-way and N. Also

2 mfd. 250y. D.C. Condensers, il2-way Bakelite
Terminal "Blocks, Porcelain InsulatorB for
Overhead cables. Quantity of White Synthetic
Spraying Enamel, glossy and quick drying, no
flame-proof equipment ‘required—Moss Bros.,
53, Goodge Street, W.l. Mus. (39
PLUORESOENT LIGHTING.—Delivery from
stock of 5 ft., 4 ft. and 3 ft. fittings com-
plete with gear and tube, from £7, subject to
usual trade terms. Write for full list.—
Drubel Radio Distributors Ltd., 39a. Stafford
Road, Croydon. Surrey. Croydon 1107/8. )
JUNCTION Electrio Irons, complete with
u Stand, Switch connector, and Flex, again
available, very promﬁt deliveries (beautifully
chromium plated. The finest of its kind in

the world, A.C., D.C., in ail voltages), with
wido range of electrical accessories.
Distributors: Brooks and Bohm, Ltd., 90,
Victoria Street, London, S.W.I. @27)

P LUORESCENT LIGHTING.—Instantaneous
starting units dispense with all startin%
gear and give instantaneous lighting, preven
maintenance worries. Each unit _guaranteed.—
SCEMCO LTD., Scemco House, 6/7. Soho Street,
London, W.l. Tel.: GEIl. 1461/2/3. 3/
P LUORESCENT FITTINGS — Trough or
Flush type fitted Hi-Craft Ballast control
ear, complete with tubes. Delivery from
tock.—Apply.—SCEMCO LTD., Scemco House,
6/7. Soho Street, London, W.l. Tel.: GBR.
1461/2/3. ()
p LUORESCENT LIGHTING.—1000 Fittings
“m complete with tubes always in stock, for
immediate delivery. Send for our 15 page List
Price [Illustrated Catalogue. Generous dis-
counts to Export, Wholesale and Trade.—
SCEMCO LTD., Scemco House, 6/7, Soho Street,
London, W.l. Telephone: GERrard 1461-2-3.

19

PLUORESCENT LIGHTING FITTINGS, 4(ft?
40 watt, Flush and Trough com‘plete with
tubes and guaranteed control gear from stock.
—Applg/:—SCEMCO LTD., Scemco House. 6/7.
Soho Street. London. W.l. GBR. 1461/2/3. (18)
J> [-UNI.—The New Push-Button Flush-Fitting
“-> Domestic Switch. Wholesale Enquiries
Only. Send for details—SCEMCO LTD.,
Scemco House, 6/7, Soho Street, London, W.I.
Tel.: GER. 4461/2/3. (23)
P LECTRIC MOTORS. A.C. and D.C. We
d-'supply all types and sizes of Electrical
Machinery—Slow Speed Reduction Gears can
be supplied to ©ustomers’ requirements with
short deliveries. Send your enquiries to
The Eleetropower Co., Ltd.. 3. Retreat Close,
Kenton, Middlesex. Tel.: WORdsworth 492?14)

PACKING Cases for
¥ and Co. Ltd., 71,
London, E.12, 'Phone:

Export, etc.—F. Rawle
Kensington Avenue

GRANngewood 2093. (36)
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FOR SALE

T3 LOOKS, best quality, polished

imitation walnut. AIl standard sizes in
stock at current rices—B.E.M. Co., 2527,
Berners Street. London, W.I. (34
"PitlE SHEETS.—Our stock-printed Time

Sheets are remarkably cheap compared
with  specially printed” ones. On decent
go%ality 8 In. by 10 in. paper:—100, 3s. 6d.;

, 15s.; 1000, £1 7s. 6d. Post Free. Send for
sample.—F. H. Brown Ltd., P.O. Box 26.
Burnley, Lancs. (16)
O AND 4 waz| Fuse Boxes, 5 and 15 amp.,
«* 5000 Multi Hange Meters, Large quantity
of Radio Components, Fluorescent Fittings,
5 ft. and 4 ft., from stock at keenest prices,
Fluorescent Spares, 5000 Chokes in stock, 40
and 80 watt., Power-Factors, 2%, 4’s, 8's and
10’s, thousands in stock. Starter Lamps,
Thermal and Glow, Suppressors, 4 and 5 ft.
Tubes, etc.—Phone or call, Goodman
éRadio) Ltd., 9. Percy Street, Tottenham
ourt Road, W..1. iMUSeum 0216. 35
mpLECTRIC HOIST BLOCKS, capacity 5-owt.

wood,

1yto 7 tons. Reasonable delivery.—A Morgan
and Co.. 50, Wilkin Street, London, N.W.5.
'Phone: GUIL. 1147. (24)
X. ATYTYTTT?Q (‘:I'restle%, Steps and Han

-fT.MIA-n/XYo, arts from amsay an
Sons (Forfar) Ltd., Forfar. (10)

.0./D.C. Motors can be supplied from stock

or at short notice.-JOHN PHILLIPS AND
CO. ELECTRICS, 31, Fortune Green Road,
N.W.6. Hampstead 8132. 24
OACKS and Bags in excellent condition for
IJall commodities, as low as 4jd. each. Write:

John Braydon Ltd.. 230, Tottenham Court
Road, WA. Tel. No. Museum 6972. -
T UNNED STEEL ARMATURE BINDING
W | .—All even numbered sizes from 16
twQg-XB s.w.g. supplied from stock on 7 Ib.,

14 16. or 28 Ib. reels.
FREDERICK SMITH & CO. WIRE
MANUFACTURERS LTD.. CALEDONIA
ORKS. HALIFAX. 9

W ©)
'TUNNED ARMATURE BINDING W IRE—AII

sizes from 16 s.w.g.—28 s,w.g. snpplied from
stock on 7 Ib., 14 Ib., or 28 Ib. reels—Frederick
Smith and Co . Wire Manufacturers. Ltd..
Caledonian Works, Halifax. (46)
XJRITISH Electric Co. (Beco) Ltd., can supply
u most types of A.C. and D.C. Motors from
stock.—British __Electric Co. (Beco)  Ltd..
Electra nouse. 25/29, Lower Road, Rotherhitho
S.E.16. Bermondsey 3449. (20)

SALES BY AUCTION

G. R.

By Order of the Minister of Supply.
Without Reserve.
At Ministry of Supply Depot 130.
BAMFORD, DERBYSHIRE.
Sheffield-Manchester L.M.S.
12 miles from Sheffield.)
SALE OF

ELECTRICAL ENGINEERING MACHINERY,
TOOLS.
ELECTRIC MOTORS,
an
GOVERNMENT MISC[ELLANEOUS STORKS,
etc.

(On main Line,

To he offered for Sale by Auction, from
Catalogue,
b
MARCHANT BR%OKS AND CO.

on
WEDNESDAY', 3rd SEPTEMBER, 1947,

at 11 a.m. i
at the above Depot, including:—
Motors, Generators, Compressors, Gas and

Electric Drying Ovens, Heat Treatment. Equip-

ment, Conveyors. Large Quantity of Paint,
Gas Producer Plants 20 therm output).
Pressure Gauges, Weighing Scales, Wire
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Brushes, Trucks and Trolleys, Vices, Fur-

naces, etc.

LOTS ON VIEW: MONDAY AND TUESDAY,
1st and 2nd SEPTEMBER, 1947, from

10 a.m . to 4 p.m. by Catalogue only (price
6d.) on application to the Auctioneers'

Offices —
Rutland Chambers, BAREWELL (Tel. 61).
Westminster Bank Chambers, MATLOCK
(49>

(Tel. 94).

hursday and_Friday, 10th, 11th
eptember,f1947, at 10 a.m. daily,

0

GOVERNMENT  EQUIPMENT
S, comprising Approximately

ARDS OF UNUSED ELECTRIC
LE‘S

w—

IRE, including 3200 M| OF
NE GABLE, and ONE TO OF
. Conductor sizes range
m 1/.029 to 368/.012; overall diameters from
.197 to 1.320, current capacities from 3.5 to
5 ami«., and, from single to 27 core, etc.,

EQUIPMENT
3520 engine
rators; 26
Convertor Sets;

My yZv

m
o
I3)
=
o
m

M- >
o

DO
[N

includes 143 Electric Motors:
driven Alternators and Gene-
Motor Generators; 234 Rotary
600 Voltage Regulators; 137
Undercarriage Retraction Motors: 343
Boosters; also Control Lighting Panels,
Switchboards, meters, rectifiers, chokes, coils,
and a large quantity of maintenance units
and sundries, also large miscellaneous selec-
tion of carpenters, fitters, and other tools and
maintenance articles as {)er catalogue.
VIEWING. Monday andl Tuesday, 8th and
9th September, from 10 a.m. Catalogue 6d.
éavailable 27tli August) admits two persons
or viewing but only one [person on sale days.

Enquiries and remittances to the Joint
Auctioneers . .
Harrison &_ Hetherington Ltd., Carlisle.

'Phones: 1792/3. Telegrams: “ Sales.”
H. E. Winter and Son. Carlisle. Telephone(gz(%l

SECOND SALE.

G. R.

By Order of the Minister of Supply.
WITHOUT RESERVE.
Depot No. 103.

KINGS NEWTON, near MELBOURNE,
DERBYSHIRE
(Six miles south of Derby).
1350 LOTS OF INDUSTRIAL, ELECTRICAL
EQUIPMENT and

AND MISCELLANEOUS
STORES,
including
23 Mobile and other Cranes, 6 Bradford Gas
-Engines, 4 Ford V.8 Engines, 2 A.E.C. Diesel
Engines, 8 Diesel Winches, 2 Austin 8 h.p.
Engines, 2 Morris Engines. 7 Gas Producing
Plants, 5 Concrete Mixers, 24 Generating Sets,
8 Kelbus Sand Dryers, Large Electric Oven,
3 large Gas Ovens, Packing Machine, 21 hjp.
Electric Motor, Electric elding Plant,” 2
Electric Drilling Machines, Electric Pumps,
2 Chrysler Marine Engines, Quantity of Crane
Spares, 44 Industrial Tractor Trailer Trucks,
4 Portable Battery Chargin Sets. Electric
Pulley Blocks, Steel Roller Conveyors,
Quantity 50-ton Hydraulic Jacks, 62 Joyce
Model Journal Jacks. Quantity Yale Pull
Lifts. Overhead Travelling Chain Blocks, 30 000
Ib. Red Pressure Plastic, Quantity of Rail-
way Engine Lifting Jacks, 8400 Steel Corner
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Boxes, 36000 Upper and Lower Culvert
Sections,, ?(uantity of lland Winches, Quantity
of Derric Masts, 34 Semi-rotary Pumps,
Quantity of Reinforced Fuel Hose. Steel Wire

Boards, Large Quantity of Aeroplane Spares
and Equipment, 1000 Expredictor_Telescopes,
781 Gunsighting Telescopes, 4270 Blectro-
Pneumatio Rams, 100 Radiators, Quantity of
Oxygen Mask Equipment, Portable Merry-
weather Steam Pumping Set, Large Quantity
of Insulating Tape, 590 Wood Filing Cabinets,
Quantity of Railway Equipment, Large Quan-
tity of Miscellaneous Equipment and StoreB.
To be Sold by Auction ibv
MESSRS. W. S. BAGSHAW AND SONS
S

on
TUESDAY, WEDNESDAY, THURSDAY AND
FRIDAY, AUGUST 2%27, 27th. 28th and 29th,

at 11 a.m. each day.

Viewing: Wednesday, Thursday and Friday,
20th, 21st and 22nd August, 10 a.m. to 5 p.m.
each day.

Admission on View Days and Sale Days by

catalogue only.
One catalogue to admit two persons.
Catalogues price 6d. each.

Auctioneers’ Offices: High Street, Uttoxeter,
Staffordshire. Tel. No. (two lines). Also at
Ashbourne, Bakewell, and Derby. )

G. R.

By Order of the Minister of Supply.
WITHOUT RESERVE.
ASHCHURCH, GLOS.

(Within 2 miles of Tewkesbury and 7 of

Cheltenham.)
Sale by Auction of
A largo quantity of GENERAL STORES,
including:
10000 GALLONS OF PAINT.
32014 Ccwt. CHAIN HOIST TROLLEY
BIDCKS.
66 COMPRESSORS.

1200 STEEL CABINETS.

500 CABIN TRUNKS.

1300 PLYWOOD DRAWING BOARDS,

ranging from 120 in. by 60 in. to
60 in. by 42 in.
LA%%&TQUANTITY OF RADIO EQUIP-

3600 VARIOUS TUNING UNITS.

150 RADIO RECEIVERS.

110 PETROL ENGINE DRIVEN WINCHES.

GENERATORS.
LARGE ASSORTMENT OF HAND
TOOLS, etc.
Auctioneers:
BRUTON, KNOWLES AND CO.,
in conjunction with
GEORGE HONE.

SALE DAYS: TUESDAY, WEDNESDAY,
THURSDAY' AND FRIDAY. SEPTEM-
BER 2nd. 3rd, 4th, 5th, TUESDAY' AND
\l/\é4F?DNESDAY, SEPTEMBER 9th and 10th,
at 11 oclock punctually each da

VIEW DAYS: HURSDAY AND FRIDAY,
AUGUST 28tli and 29th. MONDAY'. SEP-
TEMBER 1st, and MONDAY, SEPTEM-
BER 8th,

From 10 a.m. to 4 p.m.; and on Sale Days
from 9 a.m. to 10.30 a.m. X
CATALOGUE: Covering complete sale, price
6d. (postal orders only), may bo had of
the Auctioneers, Bruton, Knowles and Co.,

Albion Chambers, Gioucestor (telephone

Gloucester 2267), or George Hone, Tewkes-
bury (telephone Tewkesbury 10). NOTE:

Applications for catalogues to be sent in 1

envelopes marked ASH left hand

corner

top

ADMISSION WILL BE BY’ CATALOGUE
ONLY. @n
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WANTED

p*LECTRICAL Steel SHEET or LAMINA-
TIONS of reputable make, .014 in. to .020 in.

thick will he purchased for cash in any
quantity by Davenset Electrical Works,
Leicester. 31)
TYIE-CASTING Machine wanted urgently
Aprefer No. 12 EMB. Cash waiting, wil
collect, distance no object. Phone, Colwyn
Bay 3191, or write—Roncraft Ltd., Conwav
Road, Colwyn Bay. (40)
A .C. MOTORS, all sizes and voltages, beBt
‘‘epriceB offered.—JOHN PHILLIPS AND CO.

ELECTRICS, 31, Fortune Green Road, Hamo—

stead, NAY.6. Hampstead

A .0. MOTORS, 1-100 h.p., 500-1500 rjp.m. Any
‘“ make fitted with ball and roller t?]/pe hear-
ings. Must be good machines, such as yon
ourselves would buy. Alternatively motors
or rewinding will "be considered.—Oldfield
Engineering Ltd., 96, East Ordsall Lane,
Salford, @]

A N unlimited number of modern A.C. motors
‘‘murgently required for essential work.
Highest cash prices paid for suitable units.
We also want all types of motors for con-
version and rewinding. Send details to Sales
Dept.. A. P. Watson, 104, Upper Brook 8treet.
Manchester, 13. (28)

WORK WANTED

A DVERTISBRS wish to make contact with a
‘'mreliable firm which has the experience and

0.,

capacity for the production of substantial
quantities of wound elements for electric
irons, toasters, kettles, etc.—Box L.I’.X., " THE

ELECTRICIAN,” 154, Fleet Street, London, EC(S%)

/"CAPSTAN capacity immediately available,
VJ6BA to fli in. Brass or Steel. Large stocks
of raw material in hand.—Chiswick Engineer-
ing. Ltd., 7, High Road, Chiswick, London,
W.4. 'Phone: Chiswick 3595. 37)
V acuum;cleaner rewinding service,
“ commutators and Bearings. Prompt
delivery and full guarantee.—Thomas Ander-
son, 117, Bow63 Street, Blyth, Northumber-
land. °’Phone: Blyth 7

BUSINESS OPPORTUNITIES

CEMCO, LTD., Fluorescent Lquhting

Specialists, announce their AGENCY
SERVICE to Electrical Traders and Elec-
trical Contractors. Applicants for “ Selling
Rights” of "SCEMCO” Fluorescent products
in their individual districts are_ invited to
apply for further details. Two Trade
References must accompany initial enquiry.
Applicants will be treated in rotation,
priority being given to the 5000 Electrical
Traders and Contractors already on oui-
Mailin List. Summary of “SCEMCO ~”
Agency' Service:— (1) SCEMCO LTD. will for-
ward "to their Accredited Agents, all Direct
Consumer orders and enquiries they receive

as a result of the SOEMCO Advertising
Media. (Trade Press, Local Press, Exhibi-
tions, Mail Orderj (20 SCEMCO Accredited

Agent to receive, apart from Trade Discount
of 25 per cent, and Cash Discount of 2J per
cent., an additional Agency Commission of
5 per cent, Sales "in the allotted
territory. (3LSCEMCO Accredited Agent to
receive full benefits of the “ Scemco Guaran-
tee ” regarding the replacement of Fittings
and Components. (4 SCEMCO LTD. retain
the right to nullify an Agency Agreement by
one month’s notice in writing should the
Accredited Agent’s service in _any way prove
unsatisfactory,and SCEMCO LTD, agree to the
Accredited Agent having the same facility.
This notice inviting Agency Applicants from
Electrical Traders and Contractors will be
closed on or before 30tli September, 1947.—
Scemco Ltd., 6/7, Soho Street, and at 18, Soho
Square, London, W.l. Tel.: GERrard 1461/2/3.

(25

on all
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BUSINESS FOR SALE

p O Il SAIJE.—Wireless and Electric Contract-
. ing Business, Direct Agencies most makes.
Situated growing part ot Herts and Essex
Border. Unopposed, prominent  position.
Turnover £5000 and increasing. Net profit
under management £1800 per annum. Low
rent, laving accommodation possible by
adapting premises. Price £2750 inclusive of
fixtures, fittings, van, equipment, etc.—Box
L.F.V., lectrician,” 154, Fleet Stre}
London, E.C.4. (?5

FACTORY BUILDINGS

CLOUGH.—Substantial Freehold Factory on
three floors to be sold with vacant
possession. Floor area 25500 sq. ft, Further
particulars of—Leopold*AFarmer and Sons,
gacLHT, Agents, 46. Grei*iam Street. London,
L.C.2. Telephone: Monarch 3422 (65)
QKOYpON.-Corner; Ground Floor Factory
for immediate occupation, apj)rox.

27000 sq. ft. Bent £4000 p.a—Box LJ.W.,
'T||4E ELECTRICIAN,” 154, Fleet Street, Londt()sr%),

REPAIRS

TTLEpTRIOAD measuring instruments, skil-
Ifully repaired and recalibrated.—Electrical
Instrumen Re[lJ_air Service, 529, Kilburn June,
London, W.9. Tel. Lad. 4d6S. 4
PJOOEERS.—We can give good deliveries of
— Sheet Metal Vitreous Enamelled Electric
l\é% & SON ENAKEL-

ker parte.—JOHN
S, CHEST RFIELE%)

Coo Kl
LERS), LTD., PYRO WO
Phone: 5505.

AGENTS

YX/ELL-KNOWN and influential importing

house having very good connections and a
vast field of clientele desires sole representa-
tion of all electrical goods. Please contact
Vyas Brothers, Post Box 2036. 53. X'anabhai
IXine, Churchgate Street, BOMBAY.

NOTICE

UNIVERSITY OF MANCHESTER.
TMIE next session. commences on Thursday,
2nd October, 1947.

PATENT AGENTS

TYIJNGS PATENT AGENCY, LTD., B. T. King,
fT.A.LMech.E. (Patent Agent), 146A, Queen
Victoria Street, London, E.C.4. ADVICE,
Handbook, and Consultations free. 'Phone-
City 6161

AUCTIONEERS AND VALUERS

RICHARDS & PARTNERS,

Auctioneers and Valuers of
PLANT AND MACHINERY AND
INDUSTRIAL PROPERTY,
Granville House, Arundel Street,
London W.C 2
Telephone: TEMple Bar 7471. (13)

Taylor Tunniclifflnsulators

Taylor Tunnicli
London Office:
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DUNDAS

MATERIALS
Varnished Cloths

IN SILKS AND CAMBRICS

Tapes
IN SEWN AND SEAMLESS
BIAS FORM

Guaranteed to 8.S.1.Specification

D titlii S866(3li*«i)

All makers and dealers
In electrical equipment
service engineers, an
repairers need this por-
table Flash Tester.
Detects faults at 500
to 3,000 volts.

Send for interesting leaflet
"All about Flash Testing.’1

tsm

Co., Lid., Eastwood Hanley, Staffordshj
ich lollon, Ladm, W.C1 Teh: liokan
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TELEPHONE For accurate

EUSTON
LIBRARY 4282 oven temperature,
SCIENTIFIC& TECHNICAL measurement and
ANNUAL SUBSCRIPTION FROM:— control

ONE GUINEA
PROSPECTUS FREE ON REQUEST
BI-MONTHLY LIST OF ADDITIONS SENT POST
FREE TO ANY ADDRESS REGULARLY

THE BRITISH ROTOTHERM Co., Ltd

MERTON ABE “.S.W.19. Liberty 3406.
136, GOWER B8TREET, LONDON, W.C.1 and at 87. St. Vincent St, Glasgow, C.2.

A GENUINE VALUE

INDUSTRIAL OPEN TOP TROUGHS 5'0"-
ULTRA STOVED ENAMEL FINISH
STREAMLINED CONTROL GEAR

FROM STOCK
WITH TUBES

SBENRT Send for
ieg El\?g%'éﬂsco List Price
anno uncement S( EN’ O
under  business v Ltd
opportunities. . 6-7, Soho St.,London, W.i

GERrard 1461-2-3.

6 Ib. Iron, voltages 200/220 or 230/250
. . Toaster with Rack
6 Slice Commercial Toaster

ROWLETT

ELECTRICAL APPLIANCES
Soundly constructed, well finished, fully guaranteed
electrical appliances. Each article is packed in a

separate carton. Photographs and details of
these and other lines upon application to:—.

ROWLETT ENG. GO. LTD

2 CHURCH ROW, LONDON, S.w.18

PRECISION ENGINEERS .. TOOL MAKERS
METAL STAMPERS

Towel Airer TRADE ENQUIRIES INVITED. Electric Fire with Inde-
pendent Boiling Ring

THE ELECTRICIAN 22 AUGUST 947
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INSTRUMENT WIRES : STRANDS & BRAIDS
TELEPHONE & RADIO CORDS & CABLES
RESISTANCE WIRES : GLASS COVERED CONDUCTORS

P.V.C. TUBINGS

ALPERTON -WEMBLEY* MIDDLESEX
telephone;: perivale 5621-2

telegrams: engineyor,phone,London
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SIMPir

SEEIIER

CllIIc LIP S
FCR LARCE SHAFTS &BORIS

The only circlip which alwa)
remains’ truly circular (1 the
contact periphery. It everts
reat and uniform pressure on
the groove in which it is fitted
lied on as a coro-

IRIGTKkN

small dmmeler spindles

Engineers who have fell the
need for a really small circlip will
welcome the Twicklip which fits
ill a groove just like a Sceger
Cirelip and w hich is made in

sizes from '/l« to W 32.

iVrimfor ticsvriptiw liientture

Manufactured by

TUIOAT HEU 0P TYE FINGIXEETE IRt Co. ii.
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S I M P L E X

for home and overseas service

Sim p1ex fuse and switchgear is especially designed to stand up to all kinds
of climatic conditions from the tropics to the arctic. Supplied in separate
units or as complete sets on panels. The panels shown (made by Simplex to
the order of the Standard Telephone & Cables Ltd. London) are for 20 KW
short wave radio stations in foreign countries. Whatever you need you can
be sure that, behind every piece of Simplex equipment, there is a long,

specialised experience and the highest standards of design and workmanship

CONDUIT — CONDUIT FITTINGS— SWITCHGEAR— LIGHT FITTINGS
AND CREDA APPLIANCES

SIMPLEX ELECTRIC COMPANY LTD. OLDBURY BIRMINGHAM COMPANY
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Light to handle and instal

Inpervious to rust

EDA\interchangeability

Al sub circuits separately fused

Instantly removable hob x oven interior

Thermostatic oven control

SinTrering device if required

Enquiriesto PARNALL (YATE) LTD <43 PARK STREET «LONDON W I

Pruned in Great Brltam b Sireker Bro jle24))] Blshopcs%te EC2 ind published by
Brnn Brothers, Lt»., at Bouverie House Fleet Street London, E g dat h al
Pont Office. Entered as Second Class at the New York, U.S.A., Post Office. )—Frl ay, Augus .



