SIMILAR TOOLS, DIFFERENT JOB

We of L.S.E., who have made quite a number of the
tools, thank those who have used them so fearlessly and

well during the long years of war.

Now we hope to devote our skill and energies in ever
increasing measure to the production of tools for another
difficult job—the rebuilding of a world where honest
labour and scientific advancement will join forces to

construct, not to destroy.

Our modest contribution will be a wide range of
electric motors and control gear, and allied equipment,
for industrial and marine service. Our experience in
forging the swords of war will contribute to the quality

of our ploughshares of peace.

LAURENCE, SCOTT
& ELECTROMOTORS LTD.

ELECTRICAL ENGINEERS SINCE 1883

NORWICH, MANCHESTER, LONDON AND BRANCHES
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PUBLIC TELEPHONE EXCHANGES
e o &

CARRIER-CURRENT EQUIPMENT

TELEPHONE INSTRUMENTS
of all types

o mm
PROTECTIVE APPARATUS
Contractors for o o o
the supply and installation of
complete Autom atic and R E L A Y S
Manual Telephone Exchanges for LI

Public and Private Service,

Automatic and Manual Trunk T E L E P H O N E C A B L E S
Exchanges, all types of Telephone ® oo

Cables for Trunk and Local

Service,  and Carrier-Current C A R R I E R - C U R R E N T C A B L E S

and Repeater Equipment for e e
Telephone Lines. L O A D I N G C O | L S
e oo

Siemens Telecommunication

Equipment is giving thoroughly CELLS and BATTERIES
efficient service in ail parts of Dl’y, Flu |d , an d |I’Iert

the world.

SIEMENS BROTHERS &CO.,LTD WOOLWICH =S E 18

Telephone: WOOLWICH ZOZO
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VAHE Ol CONTRAST

Strangely enough,

sweetest

substance known— Saccharine—is,

until diluted in liquid,

bitterest in taste.

one of the

Like others, we have in our many
years of experience in progressive

Heater design

our bitter

moments over some snag—even-

tually “dissolved ~’

sweetened

aftermath of achievement.

That’s life—all over.

LEADERS

IN

ELECTRIC WATER HEATING

HEATRAE LTD., NORWICH - PHONE : NORWICH 25131

itWESTMINSTER "

Brush
Holders

0

MADE TO SUIT
ANY MACHINE

Dynamos and Motors Rewound and
Re-constructed. “ Partridge ” Pressure
Detectors,* Partridge” Earthing Devices,
Switchgear, Photographic Arc Lamps,
Electric Weldors, Medical Arc Lamps

Tn,WESTMINSTER ENfi.Co.Lu.

Victoria Road,WIlllesdenJunction, N.W.10
: Telegrams :
Wi|T§5|§ER°{L7[)'0.1 ‘Regency, P?\%ne, London

GRAMS : HEATRAE, NORWICH

THE®“FACILE?”
TERMINAL

Hjiw Send for Prices
SSAIjIl and List of all
i5~11 kinds of
MIh.y Terminals

ROSS CO URTNEY \ta.

ASHBNOOK R<IAD, LONDON, N. I»

STOP PEGS

to € SAID HO,")
ific require- .
ments of our iMORE GIN,/*-i
customers

Makers of alt
types of re-
petition pro-
ducts from
the bar in all
metals

M Cland REPETITION LTD.

Pool Lane Langlet® Birmingnam .
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m P T on

R o
W.0.00 CABLE

WILL NEVER LET YOU DOWN

C

CROMPTON PARKINSON LIMITED. ELECTRA HOUSE, VICTORIA EMBANKMENT, LONDON, w.c.”

Telephone : TEMple Bar 5911 Telegrams: Cromperk. Estrand, London
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‘T'IIE man in the street has become

50 accustomed to mechanical
efficiency as to take it for granted.
In using a good pen, for example,
he is only subconsciously aware of
its trouble-free action. "And, while
hlsPen writes smoothly, he Is con-
tent to ignore its finer points in
much the 'same way as he ignores
the lock upon the door .. or
the switch upon the wall. To accept
quality as a matter of course, Is,
however, an attitude of mind quite
foreign to the electrical engineer.
One switch may look very much like
another; but “the engineer—who
must assess the value of a switch
before it is put into service—has to
base his.opinion on facts. He looks
for quality “ below the cover”; he
places thé switches side by side and
compares their respective bridges,
hinge pins, switch arms, contacts
and terminals ; he deliberately seeks
points of weakness and features of

Electrical Review

strength; he has an eye, too, for
those refinements in detail, which
in the light of his experience, will
make for long life and satisfactory
service. , ,
It is fortunate for tire user that this
should be so, since his satisfaction
must depend, not so much on the
appearance of a switch as upon the
quality of those internal parts
which’he seldom sees.

DIFFERENCE

DETAIL

CRABTREE

A« NAME + SYNONYMOUS « WITH « PROGRESS

uCrabtree " (Registered)

* IN « ACCESSORIES + AND mSWITCHGEAR

C.226/20. Advt. ofJ. A. Crabtree & Co. Ltd., Walsall, England:
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OST-WAR reconstruction will call for copper in large
Pquantities. Ample supplies will be available, both for
old-established uses and for those resulting from the great
war-time advances in technical development. Let copper
cc-operate in your future plans. Whatever your requirements

the C.D.A. will be glad to give you technical information
and assistance.

COPPER DEVELOPMENT ASSOCIATION
A non-trading organization, maintained by the British copper in-
dustry, to supply information and advice, free to all users of copper

Grand Buildings, Trafalgar Square, London, W.C.2 and 9 Bilton Road, Rugby
London Telephone : Abbey 2677
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TOTALLY-ENCLOSED FAN-COOLED

MOTORS

A.C.

For use in
exposed positions
or in dusty,
moisture-laden,
and corrosive
atmospheres.

D.C.

No other manufacturer
can offer a wider choice
of electric motors, with
appropriate control gear,
for every drive in every
industry.

| §'sm¥n“$‘é8‘?.c'%ﬁ'ﬁ*e ;

, Mazdaalux
| g e

BTH RUGB Y

BRITISH THOMSON-HOUSTON COMPANY LIMITED. RUGBY. ENCLAND

A3457N
ALL RA.H]K?(“ ALWVICES

or Tegacy to
HAIG’S FUND RICHMOND-SURREY
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Large numbers of Sturtevant Industrial Vacuum
Cleaners are successfully operating in factories
and industrial works of all types engaged on
essential war work.

They are giving continuous service and maintaining
the highest efficiency under the most exacting con-
ditions. Experience shows that the systematic and
regular use of a Sturtevant Cleaner overcomes dust
problems and increases the efficiency of all cleaning
operations. Furthermore, it has been proved
conclusively by a great many users that better and
greater output can be produced as a result of the
very clean conditions obtainable by using a Sturtevant
Industrial Vacuum Cleaner.

Innumerable tests have proved that, due to the
high mechanical and electrical efficiency, Sturtevant
Cleaners clean more quickly and thoroughly than
any others of equal power. May we send
particulars and our publication U.I391 ?

Sturtevant engineering Co.Ltd.
25WorcesterRoad,Sutton.Surrey.

TELEPHONE: VIGILANT 2275
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< DESIGNED AND MANUFACTURED

Hi BY SPECIALISTS WITH
OVER 35 YEARS EXPERIENCE

atiM i40mco 04 ifii.

APPLA A
ilic T Ju C *

PREMIER ELECTRIC HEATERS LTDBIRm INGHAM <

RP-372
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Who's huggable?

-I-"HE human waist is
matter of taste. Some
prefer the Sylph-like form, others
the lines of Two-ton Tessie.  But
to the worker who has got to hang
on hour after hour to the waist of a
small power tool squeezing it gently every
few seconds, there are definite advantages
in slimness. A half inch extra in the “spread”
of the grasp mayseem nothing at 7 or 8 ack
emma.  But by ten o’clock a man will have
cramp in his fingers, a droop in his wrist and a
sinking feeling in his turn. It only remains to add
(said the lecturer) that nobody yet has made a small
power tool with asslim, elegant and huggable a  waist
as that prince of power tool manufacturers . . . (H'mm) . ..

DESOUTTER Specialists in Lightweight, Pneumatic & erectric portable Tools

DESOUTTER BROS. LTD., (DeptW), The Hyde, Hendon, Lobdon, N.W.9. Telephone: Colindéle 6346-7-6-9.

A-Cij5
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ELECTRONIC.........
VARIABLE

"'W ith hand or complete automatic control

FOR ALL VARIABLE SPEED
POWER DRIVES

r jHPPiS- o= L.

By m eans

U a /u & jb e e a i Jh /Ju u t/e -
[Nustration shows automatic * Varispeed” Dike on “ Lancaster” spar.boom mjll:-™ 0 .
%ar?ng multiple ‘N/]arispeedl‘ motors, the one s ongirinKﬂSnB HP” ot

Write for descriptive leaflet from the patentees

THEELECTRIC CONSTRUCTION C° 1P
WOLVERHAMPTON.

1R2.\"35nUnu
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Fulty Insulated
Takes tables up t
Z4 in. diameter.
Ateuraty-3%offuIISCa|e
Weight-3 Ibs.

Electrical Review

1

and Now...

FERRANTI LTD., HOLLINWOOD, LANCS.

London Office: KERN HOUSE.

KINGSWAY. WwW.C.2

tk

CLIP-ON

MMETER

The Ferranti Dual-Range
Clip-on Ammeter — for
some years the leading in-
strument for easy clip-on’
current measurement —
has now a big brother!

The ‘7-Range’ has grown
up in the midst of busy
war-time production and
is now ready to establish
a new lead in the quick
and easy measurement of
currents in A.C. con-
ductors.

H59 .
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" The ‘BELLING*
Electric Streamline Cooker

The Beautiful ‘BeLLING*
Electric Streamline Cooker

— will look just lovely f f
in your kitchen

1 Finished in finest cream and

black vitreous enamel.

2 Grand big oven with auto-
matic temperature control and
full |fe patent glass door for
visible cooking. :

3 Fast boiling plates which
you can furn"right down to

simmer. 1r
I‘é') \C/lee%smple to use. So easy -
1Hj"god hob cover lifts Up "
ancu(egeps tne waﬁ cﬁean wheLR
CookIng.

You can't beat a Mo . A

HING » CO. LD,
dCPLCEX

This announcement is now appearing in
the National newspapers and magazines

You can’'t beat a

BELLING & CO. LTD., BRIDGE WORKS, ENFIELD, MIDDLESEX TELEPHONE: HOWARD 1212
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JM spsw isflissiv

The overthrow of Nazism has been accom-
plished. This great achievement has crowned
the gallant efforts of the fighting forces of the
United Nations, backed up by the tireless efforts
of the workers. Industry has provided the tools
for the job, tools of the finest quality, tools
cunningly contrived and produced in stupendous
quantities in an amazingly short space of time.

The whole of the resources of the Henley Organ-
isation have been directed to the prodigious
industrial effort which has been the foundation
of this great achievement.

fa mous for over a century

W. T. HENLEY'S TELEGRAPH WORKS CO. LTD.

MILTON COURT <« WESTCOTT <« DORKING < SURREY mom:dominﬁ324/(10lines
wWiun' TELEGRAMS: HENLETEL, 'DORKIN
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MANUFACTURED
BY TRANSFORMER
CO. LTD.

1,000-kVA Power Transformer for a Dominion Government
Phone * Howard 1492 PLEASE ADDRESS ENQUIRIES TO :
QUEENSWAY, PONDERS END, MIDDX.“— 'Vitrohm- Enfield”
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Srontaneous praise isa common-
place where Higgs Motors are
concerned, we have come 1o
expect it. Though always
accepted with grateful thanks,
however, it is never allowed to
obscure our vision or obstruct the
constant aim to improve our
products at every opportunity.

Birmingham, Bristol, Dundee, Glas?ow, London, Manchester,
Nottingham, Peterborough, Sheffield, Wolverhampton.
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URAITHWAITE Pressed Steel Tanks have been employed
for many novel and unusual uses, but surely none more unique
than that of helping to win gold from the bed of the Shotover
River in New Zealand. The success of this project was depen-
dant upon finding some means of diverting the main flow of
the river so that dredginq could continue during the heavy
flood season. This was ultimately accom_i)lished with the aid
of the steel fluming illustrated above, built up from standard
Braithwaite Tank Plates. You are invited to apply for a copy
of brochure describing tanks for all storage needs.

BRAITHWAITE

PRESSED STEEL TANKS
BRAITHWAITE & CO. ENGINEERS 71710

45 KINGS HOUSE, HAYMARKET, LONDON, S.W 1 TPI *ox
L': w Hli,hall 3993
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LOOK CLOSELY AT THIS PHOTOGRAPH

Electrical

—it has not been retouched !

"I'HE girls are working under Mazda
_ Fluorescent Lamps in open-top
fittings.

Note the almost complete absence of
shadows — even under the benches.

Only fluorescent lighting can provide
this result.

The ps¥chological, as well as _o%ti,cal
value of Mazda Fluorescent Lighting

has_been conclusively demonstrated
during the war years. In hundreds of
factories production has been main-
tained continuously at peak levels with
negligible records of ill health,
accident or strain.

Mazda Fluorescent Lamps are avail-
able in “ DaKI!ght " colour for most
industrial lighting purposes, and also
in the new *“"Warm White  colour for
situations requiring a warmer light.

Managements ofessentialfactories and
businesses which can and should have
better light NOW — as well as those
who plan for the future — are invited
to communicate with

The British Thomson-Houston Co., Ltd

LIGHTING ADVISORY SERVICE : Bridle Path, Watford, I-ferts.
Telephone : Watford 5811
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Another Metalastik Masterpiece

One of the difficult problems of vibration-insulation used to be presented by
the out-of-balance engine, vertical pump or other machine with a high C.G.

If ordinary mountings were used in a conventional manner, it was impossible
to attain at one and the same time the requisite vibration absorption plus
the desired constraint of the mass of the machine.

In consequence, either the vibration was only partly cured or practical difficulties
with pipe work, or undesirable “flopping" movements of the machine, were
introduced.

The Metalastik patent “Metastable” mounting goes right to the root of the
matter, and provides controlled resilience in respect of all forces, whether
due to gravity, vibration, torque-reaction or inertia effects. Furthermore, the
system can if desired be given equal natural frequencies in all planes

Metalastik collaboration is at your disposal.

METALASTIIC

LTD.. LEICESTER
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The FRACTIONALS with the
. Marathon ” Sleeve Bearing

CROMPTON 'MINORS
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HOW LONG D YOU THINK WE CAN KEEP THIS UP ?

It may be a problem to the hens, but it’s no problem to us. The same
identical photograph reproduced again and again does the trick. We
are in that line of business—turning out the same thing by the hundred,
by the thousand, by the million, in accordance with your instructions.
At Tube Products Ltd. we mass-produce Tru-Wel electrically welded
steel tubes at great spreed, and apply rigorous tests to see that they
nevervary. Tru-Wel Tubes can be expanded, tapered, flattened, bent—
in fact they lend themselves to manipulation for any required purpose
~and are proving the solution to
scores of industrial“stepping-up”
problems. We will process them

for you if you wish,

MADE BY
TUBE PRODUCTS LTD

OLDBURY <« BIRMINGHAM
A MEMBER OF THE TUBE INVESTMENTS GROUP
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S switch
SOCKETS

Sanders exclusive “ Shutterlock ” feature
prevents access to the live Socket tubes
by locking the Shutter while the Switch
is in the "on " position. The plug can
be withdrawn with the Switch in either
position. For the highest-class install-
ations these Switch Sockets represent
the ultimate in safety and refinement.

SANDERS

WEDNESBURY

WM. SANDERS & CO. (WEDNESBURY) LTD.. WEDNESBURY. STAFFS.
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Many OSRAM valves
now on the secret
list will be available,
when priority pro-
duction ceases, to
meet the needs of
electronic designers
In every sphere.

Q srajp

PHOTO CELLS

Electrical Review

Hullo, Red Section, tanks at nine o’clock —
follow me — and as one well-knit unit the flight
goes hurtling down to its target, tied together
with an invisible electronic link. Close command
in the air depends on radio communications,
and at the heart lies the electronic valve.

OSRAM VALVES have been in the forefront
of electronic development during the war, and
will bring to the pursuits of peace many well
tried electronic devices to speed, smooth and

make safer our way of life.

OVaﬁlves

CATHODE RAY TUBES

Advt. of The General Electric Co. Ltd., Kingsway, London, W.C.2.

23
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More work from your

Practical Ideas for better steam usage

nave VOU reansea that the shrewd and enterprising use of steam
brings not only urgently needed fuel economies but often a ?reat
improvement in production efficiency of steam-using plant ? ¢ Steam
is very obliging stuff. The better you understand and handle it, the
more work 1t will do for you. « Below is a list of Bulletins written
by experts and packed with practical suggestmns Put these sugges-
tions into use and you will ¢y save fuel ; (//) improve plant efficiency
and output ; and (Hiy put in some reaIIy good groundwork for post-
war economy and production.

HOW TO V%é ﬁ THE EST USE OF CON- THE SENSIBLE USE OF LATENT HEAT
pensaTe  (Bulletin No. (Bulletins Nos. 18 and 19)
Condensatedlschargedfrom steam The Latent Heat of steam is its

traps | aste readily usable heat. How best
\éva(sjerhelrte%%ﬁrweoﬁla%%/sgxtce ??ﬁ%& to-Usd it and. re-use it 1s told
U

condensafe this Bulletin.
and how to geail Wltfl e ) .
UTILISATION OF STEAM (BuIIetm No. 22) (Fém'étmTENAOM 2/;’;“3 VAPOUR  RECOVERY

This |s a re [ly, handy .and all- y

oy should know how to put
(%us ea%l{ r? stEEe'”?g'“Fem L fIash steam andrprocess vapourpto
rocess 0& I‘gconom |8?aso work In lace of live steam. This
racﬁlca everyg)age ea5|y ang Bulletin pomts the way to sub-
uickly put to ‘use stantia] economies.

sTtle-IaIrEnSEsErU Li.hETINS should he read close!]ye a¥ gver

anen% ns an gE)eaﬂ Fb\glirrll gSLp%?O%?%q E %
bR o

ISSUED BY THE MINISTRY OF FUEL AND POWER
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HOT BRASS

AND

COPPER
PRESSINGS

OF EVERY DESCRIPTION
FOR THE
ELECTRICAL INDUSTRY

W e can supply pressings
only or pressings machined
to customers requirements

SUTCLIFFE
SPEAKMAN

AND COMPANY LIMITED
LEIGH < LANCASHIRE

London Office : 66 Victoria St.,
S.W.I Victoria 7982-3

Varnished Gass BOrics&Tapes

FOR HIGH TEMPERATURE INSULATION



26 Electrical Review

in precious and semi-precious
metals to specification

SHEFFIE ELTING

SHEFFIELD « P IRMINGHAM
QOSTeCTOS TO the ACH ™00 sum» aso hikiSR:

E G A

ELECTRICAL GENERAL ACCESSORIES

ALWAYS TO HELP

Manufacturers of

CONDUIT LIGHTING. HAND LAMPS
INDUSTRIAL, OF ALL
AND WATERTIGHT DESCRIPTIONS
WELLGLASS FITTINGS: *

AND ACCESSORIES BATTERY
* CHARGING
DOMESTIC LIGHTING EQUIPMENT
* DOMESTIC
ELECTRICAL

TABLE AND FLOOR
LAMPS -APPLIANCES, Etc.

ELECTRICAL & GENERAL ACCESSORIES
(Leicester) LTD.

NEWHALL ST., BIRMINGHAM 3, ENGLAND

Telegraphic Address : ELGE.XIC. BIRMINGHAM

May 18, 1945

CLIFTON

AIRCRAFT LIMITED

MANUFACTURERS OF M ODERN
ELECTRICAL APPLIANCES FOR THE HOME

Including . . .

COOKERS

IRONS

FIRES

WASHING MACHINES

BREAKFAST COOKERS
Manufactured with the same skill and

accuracy which has gone into our many
sub-contracts for Wellington Bombers.

AIRCRAFT LTD.
- LANCASHIRE

CLIFTON
LYTHAM

EYELETS W
CONNECTIONS

TUCKER, EYELET

Walsail Road - Birmingham 22
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THE SHOP WELDER that

t fii »***m e

This nil-cooled Electric Arc Shop Welder
with a range of current adjustment from
501130 amps is the ideal plant for general
shop use. Made to B.S. Specification it is
entirely British Made, runy guaranteed for
two years and is suitable for either Arc or
Carbon Welding.  Fullest details and specifi-
cation gladly sent on request.

PETBOW

ELECTRIC ARC WELDING PLANT

Petbow Ltd. (Incorporating Agile Electrodes, Ltd ,,

Weldrics (1922) Ltd., Power Electrode Co Ltd.,)
Station Estate, Balmoral Road, Watford: Herb.

Telephone : WaHord 6033

BURGESS PRODUCTS CO.
Acoustical Division, HINCKLEY, LEICS.

R. MoCartney k Co.,

Electrical Review

It’s EASY to telephone
in this ACOUSTI-BOOTH

Put your shop phones in Burgess Acousti-
booths and you’ll be able to hear clearly in
spite of nearby noise.

There are no doors because no doors are
needed. Patented sound-absorbing walls
soak up factory noise and provide a “ zone
of silence ” for easy telephoning.

Open construction makes these booths
easy to keep clean and obviates any
ventilation problem. Hundreds of these
doorless booths are In constant use in all
types of factories. Write for Bulletin
BP. 13 1/E.R.

BURGESS

ACOUSTI-BOOTH

Phone : Hinckley 700 (3 lines)
London Office : 72 Horseferry Road, S.W.|
Phone : ABBey 1868
Scottish Representatives:

142 Queen Street, Glasgow, C.i



28

Electrical Review

May 18, 1045



29

Electrical Review

May 18, 1945

SOUND SIGNALS.

LUMINOUS
| CALL SrSTEMS

locators

§ ANGEN S

nre. burglar &
bank raid
alarms
telephones
relays
WATCHMAN'S
CLOCKS

ELECTRIC
IMPULSE AND

SYNCHRONOUS
CLOCKS

PIONEERS

in the Electrical Industry, the
pre-war pre-eminence of GENTS
of Leicester will not be forgotten
when Peace is once more pro-
claimed and Industry demands

the products they manufacture.

LSO LONDON ™ NEWCASTLE-ON-TYNE
GENT & CO. LTD., Faraday Works, LEICESTER Glasgow BELFAST OUBLIN
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CRVsgELCD « LIMITED + BEDFORD
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MATTHEWS & YATES
Heating and Ventilating Engineers LD

SWINTON (Manchester! & LONDON
lei.: SWinton 2273 (1 lines). LONDON, Oaanoer» 7823 (3 line«) |

GLASGOW m LEEDS <« BIRMINGHAM CAR
Full Technical Data supplied on quoting ref. E/1

INSULATED
WIRES AND
STRIP

COVERED WITH ENAMEL COTTON

SILK VARNI8H QLASS
ENAMEL AND PAPER

Samples and Prices on Application

F. D. 8IMS LTD.

HAZELHUR8T WORKS. RAMSBOTTOM, LANCS 3

Telegrams :

Telephone :
' SIMS, RAMSBOTTOM "

RAMSBOTTOM 2213/4

Electrical

May 18, 1945

Review

CAPSTAN.
'if AUTO PRODUCTSTS!
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The New Craftsmanship for
post-war n  sing

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

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

Quality depends upon good design, good materials and tested construction.
Quantity production is the result of mechanisation and organisation. The M.E.M.

factory is self-contained and self-sufficient. It produces
good electrical gear from start to finish—good all through.

MEM &~
All-Insulated
Switch and Fuse

SWITCHGEAR MOTOR STARTERS
FUSECEAR ELECTRIC FIRES

MIDLAND ELECTRIC MANUFACTURING CO. LTD., TYSELEY, BIRMINGHAM, 11

London Showrooms and Stores : 21-22 Rathbone Place, London, W.I  Manchester Showrooms and Stores: 48-50 Chapel Street, Salford, 3
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Give full

rotection

to your Generators, Trans-
formers, Transmission Lines,
Busbars, Feeders, Motors
and other Electrical Plant by
installing Nalders “ L” Type
Relays which prevent damage
or breakdown due to faults
of various kinds, and main-
tain equipment in efficient

operation.
Type “L" Non-
Directional Over-
current Relay with
inverse and definite
minimum time
characteristics

TYPE “ Lc” Overcurrent Non- TYPE

directional.

TYPE “la” Sensitive Earth R E I AY S
Leakage.

TYPE “LI” Reserve Current (or
Power).
NALDERS RELAYS are supplied

TYPE “NL ™ Directional Over- in a complete range of models.

t. . -
curren They are of outstanding quality,
TYPE “ENL " Directional Earth having high torque, low energy
Leakage. consumption and a wide range
single, Double and Triple Pole ofadjgstab!e settings. The Relays
patterns for horizontal or are vibration and surge proof,
vertical mounting. and are fitted with reliable con-
Conforming to B.S.S. 142/1942 tacts and operation indicators.

They occupy small panel space.

Quotat|ons on reqUESt' Nalders Relays are in service in leading

Power Stations and in all parts of the Globe

NALDER BROS. & THOMPSON LTD.

Telephone: Clissold 2365 (3 lines) nAl CTOKl LANE WORKS, LONDON , E8

Telegrams: Occlude, Hack, London ‘e %1 .3 »
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LIGHTS ON!

Are you ready with STREET LIGHTING CONTROL

DLACKOUT is ended. Full street lighting will soon follow, but

strict economy must still be observed. Are you ready with your
plans for effective Street Lighting Control ?

The Standard D.C. Bias System offers you the following
advantages

Centralised control of street lighting, off-peak load, etc.
Low initial cost combined with negligible maintenance.

Systems can be built up and extended indefinitely from
original installation.

Freedom from interference from high-frequency harmonics
or induced ripple currents.

Where new mains are required, Standard Power Cables are unsurpassed.
Send us also your enquiries for V.I.R. and Synthetic insulated cables of all types.

Standard Telephones and Cables le Ited

NEW SOUTHGATE, LONDON,N.
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‘eSirocco  Forced and Induced Draft Fans
and Davidson Flue Dust Collecting Plant is
installed in the majority of British Power
Stations a tribute to the successful design and
application of equipment manufactured by
engineers thoroughly conversant with all air
movement problems

TRfeDC

MARK
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DAVIDSON & CO.,LTD.,SIROCCO ENGINEERING WORKS, BELFAST.
LONDON LEEDS MANCHESTER GLASGOW BIRMINGHAM NEWCASTLE CARDIFF DUBLIN
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BABCOCK & WILCOX LTD.
MANUFACTURE
COMPLETE STEAM RAISING PLANTS
OF EVERY DESCRIPTION

FOR LAND AND MARINE SERVICE

Water Tube Boilers. Soot Blowers for Manual or
Superheaters. Automatic Operation.
Economisers. Pipework.

Air Heaters. Valves.

Water Wall Furnaces. Attemperators.

Travelling Grate Stokers.' Coal and Ash Handling Plant.
Spreader Stokers. Hydrojet Ashing System.
Complete Equipment for Fuller-Kinyon Transport System.

Pulverised Fuel Plants.
Oil and Gas Burning.
Waste Heat Utilisation.
Bagasse, Black Liquor and
other Special Fuels.

Cranes and Transporters.
Charging Machines.
Wagon Tipplers.

Steel Buildings.

Fusion Welded Drums.

PRESSURE VESSELS OF EVERY DESCRIPTION.

W ORKS RENFREW & DUMBARTON, SCOTLAND
& REGENTS PARK, N.S.W., AUSTRALIA

Vi Head Office:—
BABCOCK & WILCOX, LTD.
BABCOCK HOUSE,
FARRINGDON STREET,
LONDON, E.C.4.

TELEPHONE : CENTRAL 3282.

Branch Offices, Agents or Representatives in all principal cities at home and abroad.
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Improved Type

CERAMIC
EMBEDDED RESISTORS

of the highest quality, complying
with all Government Specifications

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

THE ZENITH ELECTRIC CO. LTD.

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

Phone : WiLlesden 4087-8-9
Grams : " Voltaohm, Phone, London”
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PORTABLE OIL TESTER

(MAINS OPERATED)

FOR THE RAPID TESTING OF
TRANSFORMER & SWITCH OILS

Entirely self-contained and arranged for direct connection
to any low voltage A.C. Supply.

The test voltage is adjusted continuously and smoothly
from zero to 40 kV.

The control gear is contained in a detachable lid which is
placed well clear of the high tension circuits.

The form factor closely follows a sine wave at all voltages.

Can be adapted for high voltage insulation flash testing
when required.

WRITE FOR CATALOGUE

SHEET 500

EVERETT EDGCUMBE

COLINDALE WORKS
LONDON, N.W.9

Telephone : COLINDALE 6045

Manufacturers of all kinds of indicating and recording electrical instruments. Photometry experts
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Professional Interests

Institution’s Service to Members

rWIH atest anpual report o‘the Council revrew the, L rgéror t of 1936 oP %nter

, nstrtutron of Electrical En- erence with broadcasting in the hg tof
grneers covers a period of great national subse u nt ﬁ ppenings One of these Is
tre? It bears Wrtness however, 10 tEe resri1 ée hTeIevrsgon Report,
confidence then felt, and now ustr fied by rec mmen Arnter erencbe SL%)
the event in an eartyosuccess | outcqme oressron should be made enforceabl

of the Elropean section of the war, since aw—proba ly the only way In the presr
In addition to fort errnﬁ the war aims, dt Instance achieyin Practrcal results.

ecors manifold 8re arations, fo aid The pre aratron of re uatrons overnrnﬁ
gctrical e% \neer?t ke their full share radro and other gec ical equipment |
of responsr |ty or reconstruction when %rvr aircraft provides another reference to
Worro \rlecsts% |6nsore%es[e EL|Cnhl?r¥eer?rbershr ulure practice.

the m%st conspicyous sign of of i lity of op a0 News and Reviews
organisation of this kr the™ | %ducatronat ctivities have been Purﬁued
Co) trnues to grow. rs reason for ourwrt especra reference 0 those
grr ernthaft |t 1S num rrcal Ehe ar est of 0. ave gen |caglpe by war

ic or tec nrca the ervrce whether mrIrtar vil.

nOy scl)entr E (i
rld, but even more In Its ho g fte roader sense theB ve also re ﬁte
remier p?srt\on also in regard "to the ho Local Centres abroad, some of

umber of those who have passed the have Hecessarll been i a State 0 SUS
rigor ust]ests necessary to %ecur corP?rate ende nrmat on,. and to éherr members
membership, farr rn? with it the title of the news }terservrce shoul poveagreat
“ chartered electrica ean er.”  More- bool. great gducathona valug In
over, lasf year’s increase In the latter case another wa have een the “ reviews of
was attained despite the obstacI%s to pre- Hrogress ublished from. time to time In
paring for examinations met man ourna For security reasons not
engaged in the Forces or in other war work. many of these have a(%)eare but

Expansion of Radio Section Eheerrmlrteslumg o ? % & cﬁ/rrcumsances
The r”ogressma in thﬁspeoralfectrons e] rB and so emrg tooqnsrder a
esgecra y in regard to the  Local Cen re somewnhat belated accession to t

%]r onsfrated the BF or anism is a per ?ent research com-

|s is partrcularlv notroea em the tﬁ Its terms of reference vvere(1uoted
ﬁase of the % Sect o(n as It Is n? n the a stract of the report Iven r] our
nown, w |oh as annexed the potentially ﬁst 1SSug, n vrew of roTPosas of
?reat field of electronics. Radio 8 €s Post- Plannin ittee for
nto prominence in another wa that settin uAJ BLrtrs ectrrca Research
IS In the appointment of a co mrttee to Board, the wor the new Committee



704 Electrical Review May 18, 1945

may be expected to cover patents_as well. maintenance of the Governments hold
It Ys to bp Inferred fromp th ouncil’s fOﬂ national affarrs to he taRere ??

report that strenuous as have een the rapr SC anglnsqc”cums ces allow.
Rast efforts of elﬁctrrca engingers in the ervrce% ransréronaJ
atronfa mterestt ere will b2 [ittle relax PowerS) whrc hasrust een Introduc
tion of their duties in the Tufure. Butt ey designe 0 continue certain of tne

not have It otherwi e1enc ulation Orders maae
would not have t Ot FIWISE. Ihereunder e am Bern to secure at ?&II‘

e. VE-Day result is prices sufhcrent essential supplies and
The the drfpersa of the Eerv?ces or their urtabedrftng)utront
SRR g o arformare.  [eciiate the read stment of ndlstry SH§
Afhough the hazarft of {p assist e Teliet o way distress In the

air attack has peen removed, it should

noteA that 0 tFte ndnet en r§sues ?rom e Dominions and foreign countries.

pool up to the en g twe ve At Erith, noted for its
were on account n.

0 enemt;v h EIectrrcrt pre-war electric cookrn%
three qccasions thF date on hic urﬂently and Foo t}mP nns theassocr th
neee new suEp R cou e giveh was of electricit

anced a or a somewhat been carried a sta e furt er urrng
srm urpose suP un derta mag re war, for Mr, E. Logan, the bo ou%
now_ given an oppoftynit urch set electrical engrneer |s aIso borough cateri
equrP ent f0r itis s Ht anroad manager—a voluntary ap&tornt ent carry-
othef four issues were made to effect tem- Ing N0 remuyneraior report on the
Porar repairs after accjdental frres Al- operations oftheCaterrng Department ust
the Iocklng of useful plant now issued, written in Mr. Logan’s usual irter-
canno| be cons| eréi the valug 0f.3 esting ster grves an account fthe evolu-

central reserve should be borne in mind tion “of De artment an the many
when conditions become more favourable robe s encou tered, tarted in the
- ohgh 2 “y ass°fahe%'éuhaé. oVer e 2 Jumbet
L ehltrer}g ﬁ‘é?ﬂ?ceuon? the L'gh“”ﬂ Eectrrcrt House iscussed thematterover

an Evening meal imp rovised db¥t emselves,

195 No. 4 %Statroner Pffrce Idl?rlt s f]flethe” org tha wo and lhree guarter

N Teals fave been serve

Se?nt%ve IIrestrPltrr rosseoolAhr{Src ﬁs ouio TITNR ' (he |atest yeat when.the turnover

B Do that Shopowindow Tigh i 8 amounted to £41,600. Electricity was pot
0

?‘sl‘f”r']s are necessarily ‘the medium for cogking, but

ver
It is recorded that the substations were
2Y|?Srtﬁ£ us%%‘ Foogdtto gbe ideal places for emergency

neon advertrsemen
the ControJ of $
Artic }eSthhrsOrde proht

fuel tor advertisement” or |splayh lt?rbrtgrer onditions in 0 orseas
cou seo N Jness ohi

Export makets are generally ver

o] Bhe s dilsﬁla%/gpﬁ Hnrgelv]v;sn{tiommorarv Detals dfferentjf f%(gftn Wt%os]e e%

rela ar e rule ast wee 'Eermt ;

porters should never forget and good

oft efoor?lrghtrng o public burlg orters never do. Ther(tJ the ove?sea

X
W ith the ap roach and  bubar s far from the source opsu I
Contlnuanie actual ar!vent 8h eacbe In car? seldom qbtain immediate ad\erpcg and
of Contro Eur edthere S, 881 assistance. This being s his troubles
; jcfi discussion 0 ht ¢ %hould be’ anticipated and met in advance
% H}t 0 contro TR S LA h/Yt eexporter Iér an article in this issue
d enough to advocate the almost  py lan mentrons few of the

Immed rate abandonment of control, while deta|50fwh|c su pliers should be awa
at the other extreme there are those Who attentlon to whic |s a powerful buil Jer
desire not only contrnuance but more and  of oodwr? Most of th er are compara
more. . Most p owever, adopt the trveq small matters which can be met at

sane view that or(fer reversion to a
normal way of life can)only be made by a chmpe rhwlrle |%%rhsr$rn§n eXpense
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Developments

Wartime Extensions at Newport

« NE of several interesting generatmq
_ station extension schemes carried ou
during the war IS that at Newport, Mon., which
embraces a 30,000-kW Fraser Chalmers-
%.E.C. turbo-alternator set and two 150‘?00-
|b. per hour m,.c.r.i Babcock & Wilcox
boilers, together with the necessary auxiliaries,
and was put into commission in”1940. This
extension has Involved a change in the stafion
steaming conditions, for whilé the conditions
of the new boilers are
625 Ib. per sg. in. and
875 deg. F., ‘those of
the older plant are 270
Ib. per sg. in. and 650
de%. F.
efore the new plant
was. installed  the
station boiler capacity
was 420,000 Ib. per hr.
made up. of eight
smaller boilers in vara/-
ing sizes up to 80,000
|b. [;er hr.which served
8,/50 kW of main
turho-alternator. plant
In four sets of sizes up

to 10,000 kW each. To accommodat% the n,?w
ﬁlant hoth the turbine room and the boiler
ouse have_been extended several fﬁet in the
same direction, The bmlgrs are of the single-
drum water-tube ty‘pe and are complete with
Babcock & Wilcox tlash-welded economisers,
Melesco superheater?, Bailey water-tube
walls and International Combustion under-

feed  twin stoker?]. E,?ch economiser s
situated between the botler and the air pre-
heaters. There are two Howden-Ljungstrom
vertical air preheaters per boiler, situated
between_the ‘economiser outlet and the 1.d.
fans.  Each é)reheater has a heating surface
area of 6,000 sq. ft. The Bailey ‘walls of
each boiler have a total heat-collécting area
of 1,060 sq. ft. The boiler proper heating
surface area is 12,116 sq. ft., and the super-

The extension embraces
one 30,000-kW turbo-
alternator set and two
150,000-Ib. per hr. boilers

heater area is 7,400
sq. ft.  The corres-
gondmg flgure for the
conomiser is 11,700
sq. ft. _
Copes  automatic
feed-water regulators

Alton steam and feed

piping  with ~ welded

, joints, except where

valves are interposed, Hopkinsons valves
etc., and C. A Parsons periscopic _an
lgema * water-level indicators are among

Lhe usualboiler  fittings, while Bec,?
affles direct the flue qa_ses throuPh boiler
tubes.Howden . * Multicel| Vor fx "ot
arrestors are installed on the boiler-hotse
roof and discharge to the i.d. fans, and for
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rem vi,ng the grit from_ these ﬁrr stors ,a,nﬂ
the hoilgr passes there is installed a Britis
Vacuum_ Co. motor-driven vacuum plant.

Each boiler is complete with its own “ Gup-
ite -lined steel Tsta,u:k which, rising from the
hoiler-house roof,.is 72 ft.

high and 7 ft. in diameter. - A

he extension can he .

regarded almost as a self-

contained station because

the new plant is normally

run md,ependentle/ of the

old. Viewed in, ferms of

“production lines,” the

combustion line of the

installation  starts with

new Babcock & Wilcox

Associated with the new coal-

handling plant is a storage

ground for 12,000 tons of coal,

served by an overhead travel-

ling grabbing crane, and a side
wagon tippler

coal-handling plant with

which is associated a new

storage ground for 12,000

tons of coal. This ground _ _
Is served by an ovérhead travelling grabbing
crane. It7 s, adﬁacent to special " rallway
sidings on which 20-ton wa_%ons are received

by a Babcock & Wilcox side-wagon tippler

which dl_sch,argfes the coal into a hopPer.
From this is fed a 100-tons per hr. tray
conveyor discharging to a 100-tons per hour
gravny-bucket conveyor which serves the new
oller"bunkers. 1t is also arranged for the

Electrical Review
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tray copveyor to feed a 30-tons Per hr.
gravity-bucket conveyor which is part of the
original coal-handling plant and “serves the
bunikers of the older boilers. The overhead
travelling grabbing crane serves for both

stocking and reclaiming, with grab delivery

Roth from and to the hopper” of the new
andling plant.

The coal is gravity fed from_the bunkers to

the boiler stokers_in

the normal way. The

complete twin_ stoker

rate area is 473 sg. ft.

ach grate ofthe stoker

has its own individual

drive, but both of the

stoker ~motors are

served by a common

Before the installation of
the new plant the station
main plant capacity was
28,750 kW in four sets. The
electrical end of the new
set is in the foreground
and the enclosed control
board on right

motor-generator set for

Wﬂrd-Leonard %o-

H}o bytmeansdofw Ic

e grate speeds are ip-
dependently |nf|n|tel¥ vana%i,e Fro 2610 t0 gO
ft. per min; The value of this scheme can be
appreciated from the fact that It IS not un-
common for two grates of one boiler to be
fed simultaneously with coal of different
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charac%erlstlcs. The ashes Fass
from the stokers to paddle-type
ﬂnuenchm and removal equip-

ent, and then to belt conveyors
cogmon to all the hoilers, new
and old.

The combustion gases of each
hoiler are tﬁand?edgw two 1.4,
and two secondary-aif fans—all
Howden.  The f.d. and i.d.
fans are on the hoiler-house
roof, and the secondary-air fans.

Two 300,000-Ib. per hr. motor-driven

feed-water pumps serve each boiler,

and in addition there is (front right)

a steam pump with automatic start-
ing arrangements

which introduce air_over the
boiler front arch, are in the ash-
plant basement.

_The f.d., i.d, and secondary-
ajr fans are of the silent-vane,
smgle-mIet,van,e-con,trolledtype;
turbo-vane, single-injet, vane-
controlled t){pe' and single-inlet,
damper-controlled type; respec-
tlveI}/. The respective capacifies
of the fans "at m.c.r. [are

il per min. _The outlet temperatyres are
80, 260 and 265 deg. F., respectively. The
f.d. and i.d. fans are driven by two-speed
motors which are au,tomaﬂcall? controlled
through contactor switchgear b){],the boiler-
control system a description of which follows,
while the secondary-air fans are driven by

constant-speed motors. _ _
T%e ﬁoﬁers may %e described as semi-

Electrical
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artomatlcally controlled, and the coptrol of
all the auxiliaries except the stokers Is
?overned_ by the steam pressure.  For the
(0. and j.d. fans the Ballfy comqressded-alr
system of automatic control’is employed, and
serving this system there is in the basement a
motor-driven”Ingersoll-Rand air compressor.
On the boiler control hoard and desk, which
In each case stands by the side of jts boiler

at the firing-floor level,
15 @ master controller
which is operated by
rises and falls in the
steam pressure. These
master-con!roller oper-

The secondary-air fans

(two per boiler) are in the

ash basement ; note air

compressor on left for

automatic boiler control
system

ations allow or stop the
passage to or from any
of the Baﬂex,cyllnder
and_piston upitson the
roof, according to the
direction of & master
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selector and individual selectors for the f.d.
and i.d. fans. In each case the movement
of the piston opens or closes the fan vanes.

There are two condensate vertical extraction pumps

If a fan is rupning at its low speed and there
is a further drop in the. steam Rress_ure_ after
%he piston has each(id its “ high ™ Timit, the
an s automatma,lx
changed over to hl%
speed and the  vane
controllers are imme-
diately brought back

An earlier experiment led
to the change-over of the
station from cooling-
tower to river-water and
the success of the experi-
ment is reflected in the
present common circula-
ting-water pumping house

to the required draught
positions.

The Lockheed sys-
tem of operation _is
employed for the boiler
dampers, but In this
case the control s

Electrical Review
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manual from the same central boiler contral
board.  Automatic s%perheat control 1
effected by the “ Superheater-Kent  system
which provides a de-superheater between the
primary and secondary sections of the boiler
Superheater. According to the steam condi-
tions at the superheaterexit, thermostatically
controlled valves operate so that the steam
either passes througbh or bsy-passes the de-
superheater.  The “boiler stop valves ang
section valves on the main steam line are all
motor gperated and normally controlled from
the boiler control board, hut for emergency
use there are push-butfons in the tutbine
room for operating the valve motors.

The hoilers are” equipped with Bahcock
electrically operated soot blowers which are
automatically sequence controlled by the
B.T.H. system for this purpose. The first of
the 36 sefs of blowers in the sequence arran?e-
ment are started up by Fush-button, and the
subsequent sets are automatically put into
operation, in turn, by automatic-telephone
type relays. , _

Two Mather & Platt motor-driven multi-
stage feed-water wmps serve the boilers, and
in “addjtion a Weir steam turbine-driven
pump is provided as a stand-by and has
special arrangements for automatic starting-
up in emergencr._ Each of these pumps, bo
fteam and ‘elec rl%, has a capacity of 300,000
b._of water per fr. ,

The one lR bleeding point serves one I'P'
heater, which also receives the evaporate
from the evaporator, and the three h.p.
bleeding points serve the three h.p. heaters.
The first h.p. bleeding point also supplies
the evaporator. The " feed-water circuit is
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from the condensers, as condensate, via the

extraction pumps and alrejfector to the gland  a_coo

heater which retrieves heat
the turbine lglands, and thep, Inturn,
to the |.p. Reater, the drain cooler
the feed pump, the h.p, heaters and
the economiser. At m.c.r. the final
temperature of the feed water at the
last™ h.p. heater is 340 deg. F.
Vapour from the evaporators is
assed to the l'F' heater and then to
he condenser for de-aeration. The
evaporators are fed with make-uR
from the town water mains, Eac
evaporator will supply 6,230 Ib. of
water per hour. ,

Drains from the drain cooler can
be either pumped. into the feed-
water circuit or discharged to the
condenser shell by an “aytomatic
trap. The make-up water from the
surge tank 1s. taken throu?h an
aytomatic condensate control valve
which discharges it to the condenser
shell for de-aeration before it Is
circulated into the feed suction line.
The water from the condensate
water control valve passes throu%h
the condenser make-up valve, the

rlmar%/ function of which s to
Brev,en roode as_the result of
FECEIVIH% a surpfus of make-up.

The Turbo-alternator set runs at 3,000
RPM. The turbine, which has steam condi-
tions of 600 Ib. per sq..in. and 850 deg. F.,
IS a two-ci/,llnder machine with 22 stages, in
the h.p. cylinder and six stages in each section
of the'double-flow L.p. cylinder, 1.e., 28 expan-
sion stages n all. _

The turbine exhausts to Hick Hargreaves
twin condensers, both of which are ngrmally
used, but the turbine can be run with one
condenser only at reduced load. The con-
denser auxilidries include two three-stage
S ek Gt
starting-u 5es. is
otahan%lngjgpt%ep?uﬁ con ense# output. There
are also two motor-driven condensate extrac-
tion pumps. The circulating water Is receved
from" the ig)um Ing station” common to the
whole of the power-station plant, although a
new 1-5 million gall, per hr. circulating pimp
IS a part of the extension under survey, The
total c_aﬁacnﬂ of the pumping station” Is now
5million gafl, per hr. A new Brackets band
screen of ,esamec\z}\})aut as the pump was
Installed with the ne P,u n. . ..

Although the generating station is situated
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on onT,bank of the river Usk it was originally
mP-tower station because of the bad
er conditions through big tidal

Forced-draught cooling is employed for the alternator venti-
lation by means of two fans which serve via a water-cooled

air cooler

variations. In 1922 an experimental pumping
house was establlith, consisting. of " tw0
Lancashire boiler shells bolted tognther end-
to-end and sunk into the river bank to a
point below the lowest tide level. In this
structure was installed a motor-driven centri-
fugal submerged pump. The experiment was
S0 successful” that the station was changed
over from cooling-tower to  river-water
operation and the experiment is to-day re-
flected in the. common pumping house for
the thle station,

_ Toallintents and pur’oosesth,e new generat-
ing plant 1s,run as a self-contained unit quite
separately frgm the old plant, alth ugh the
new and old plants are paralleled on the
electrical side.” So that the plant can be
paralleled on the steam side under emergency
conditions, there is a Hagan reducing valve
and de-superheater in the Connection between
the new and old plants, and in this way the
old turbine plant can be run from the new

0i ﬁrs. N .

The, electrical side of the station calls for
very little comment because the operation Is
normal and standard from all points of view.
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The turbo-alternator is typical of several
machines of similar rating”and construction
In satistactory operation in this countray. It
has a contindous maximum rating of 30,000
KW over a power-tactor ranPe from_0-8
lagging to 0-9 leading. The alfernator itself
iIs-arranged for closed-circuit cgoling; two

otor-driven %xternal fans are fitted “In tge
asement together with a Heenan & Froude
water-cooled air cooler. The alternator slip-
rings—aone at each end of the machine—and
the” exciters have open-,ty,i),e ventilation to
secure maximum accessibility. The direct
coupled exciter unit consists of main_an
pilot exciters, the main exciter being fitted
with a small counter current field to destroy
the residual magnetism. The alternator has
a reactance of 1 ger cent, to keep down the
Instantaneous, short-circuit fault currents,
The main switchgear to which are connected
the alternators, the C.E.B. transformers and
the group feeders to the distribution switch-:
gar, Is a double bus-bar metal-clad board.
he. capacity of the circuit-breakers was
originally 500 MVA at 6-2 kV, but this has
now_been increased to 750 MVA at 6-2 kV
by flttlnzg the breakers with arc control pots.
A new 3,000-A unit of this capacity, together
with a new bus-coupler unit, have heen added
to serve the new alternator. While this
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work was being carried. out the opportunit
was taken to sgectlonaﬂse the ,oar%F.)_ In th%

general arrangement a bus-section unit and a
us-coupler unit were situated approximately
%t the centre of the board. B¥ removin thg
us-coupler unit to one end of the board an
setting the bus-section unit in the middle of
the space previously. occupied by the two
units together, sufficient room was obtained
to builda tireproof wall on either side of the
bus section unit. There is also a three-panel
extension of the control board—one panel
for the voltage-regulation equipment, one for
the alternator and one for the exciter equip-

ment.

We are indebted for permission to visit the
station to Mr. T. H. Wood. M.I.Mech.E.
AM.LE.E., borough electrical enginger and
manager, and fof help in collecting the
information in_ this article to Mr. R. L
Axford, the chief technical assistant, and to
Mr. J. Ellis, the station_superinendent. In
his former capacity_ as chief fechnical assistant
to the late Mr. Nichols Moore, Mr. Wood
played a leading part in the design of the
extension described, and he is also résponsible
for a further extension embracing a 30,000-
kW turbo-alternator and two 180,000-Ib. per
hr. boilers, which |s now in the very earliest
stages of construction.
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Arc-Filirnace Transformers

Protection Against Small Over-currents and Short Circuits
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Fig. |.— Arc-furnace protection control scheme for prevention of on-load tripping
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Making' Standard Cookers

How the Units for M.O.W. Emergency Houses are Produced
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Progress at Cheltenham
Electricity Undertaking’s Jubilee
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View of the engine room at Cheltenham power station in 1922. The original sets installed in 1895 can
be seen in the background and in the foreground there is a 1,000-kW machine installed in 1921. A
2,000-kW set was subsequently installed in 1924
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Hews from France
By Our Paris Correspondent
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Efficient

VENTILATION

IS an actual fact
If you install

VERITYS

Propel?

FANS

QOutstanding
for
Greater Air
Movement,
Reliability,
and
Lower Watts
Consumption.

VERITYS LTD. ASTON, BIRMINGHAM 6
Sales Headquarters: BRETTENHAM HOUSE, LANCASTER PLACE, Ww.C.2

E
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N I/iM’S  WILL KEEP |
YOU RUNNING I

Specialists in the repair, re-winding, re-

TELEPHONE
MACAULAY designing and overhaul of all types and
4555 sizes of industrial electrical equipment

DAY AND NIGHT SERVICE AVAILABLE
~ FOR EMERGENCY REPAIRS

ELECTRICAL PLANT MAINTAINED BY ANNUAL CONTRACT

WA BURDETTE & CO. LTD.

STONHOUSE ELECTRICAL WORKS

STONHOUSE STREET, LONDON, S.W.4

you are stockists and/or factors of Electrical Machinery
and Associated Equipment and provide facilities for
servicing and reFamng the range of equipment in

which you normally trade . . .

if you realise the necessity for collective action in
protectln% the interests of the trade after the war—
particularly the immediate post-war period . . .

if you want to be represented in negotiations with
Government Departments and Local Authorities in the
vital matters now arising in connection with the trade

UWL APPLY FOR MEMBERSHIP OF
LECTR,CAL machinery
Lil I H TRADERS ASSOCIATION

Write to the Secretary: J. T. MORGAN

11 ARGYLL ST., OXFORD CIRCUS, LONDON, W.I
Telephone: GERrard 6177

Space for this announcement by courtesy of Burdette & Co. Ltd.
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Iranian Imports
Chief Gains by United States and Switzerland
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FAMOUS HYDRO-ELECTRO STATIONS.

Here is another view of the mighty Grand Coulee Dam, one of the greatest
undertakings ofits kind in America, in the State of Washington. The dam
has an ultimate capacity of 1,9/ 4,000 kw. 0r 2,477,000 h.p. of electrical power.

MEASUREMENT LIMITED

Electricity and Water Meters of Quality

TERMINAL HOUSE, LOWER BELGRAVE ST., LONDON, S.W.1

CM 32

43
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THE

STERLING
VARNISH CO.

TRAFFORD PARK
MANCHESTER

Tel.: TRAFFORD PARK 2231

hoto by courtesy of Laurence, Scott 1 8 9 |
| ors Ltd.

OVER
FIFTY YEARS SERVING THE
ELECTRICAL [INDUSTRY
THROUGHOUT THE WORLD

Specialists

in
Insulaging
Varnish

Photo by courtesy ofThe English Electric Co. Ltd.
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HOME, 1945

W. T. GLOVER & Co. Ltd
TRAFFORD PARK ~ MANCHESTER 17
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1 30,000-kW TURBO-ALTERNATOR

GENERATING DIRECT AT 33,000 VOLTS
Alnstalled in a Power Station in England

Also manufacturers of
TURBO-BLOWERS, TURBO-COMPRESSORS,
SURFACE CONDENSING PLANT, GEARING,

ELECTRICAL TRANSFORMERS, SEARCHLIGHT REFLECTORS, ETC
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IN GREAT DEMAND

THREE-PHASE
MOTORS up to S H.P.

FRAME RB. 5 H P.

In sizes up to 2 H.P. these 3-phase
motors are mechanically interchange-
able with the famous NECO D.C.
and single phase motors of the same
rating.

e NORMAND ciccrricnr co umo

NORTH CTREET « CLAPHAM COMMON LONDON S 4 TEL: MACAULAY 3211-4
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FOR THE TRADE ONLY

H.M.V.

HOUSEHOLD APPLIANCES

The H.M.V. Household Appliances Division of the Gramophone
Company have pleasure in announcing to the Trade the names of
heir selected Wholesalers who will, as soon as supplies become
available, commence active trading in our products.

Details of the Company’s trading policy will be available to dealers
and other enquirers from any of the Wholesalers listed, who will be
pleased to extend their closest co-operation.

Should there be any matters which require pecial attention the
Company, if notided, will be pleased to give the fullest assistance.

NAME HEAD OFFICE
Albion Electric Stores . Leeds
Algers Wholesale Supplies Ltd. Newport
Alliance Wholes”™e Ltd. London
Baxendale & Co. Ltd. . . Manchaster
T. Beadle & Co. Ltd. . . . . Hull
British Electrical & Manufacturing Newcastle
Co. Ltd.
Brown Bros. Ltd. London
H. Clarkson Morecambe
A. E. Dees Ltd. Newcastle
Downes & Davies Liverpool
J. Dyson & Co. 1944 Ltd. Bradford
Eirco Wholesale Ltd. Belfast

Electrical Components Ltd. Birmingham

Flinders (Wholesale) Ltd. Ipswich
Louis G. Ford Ltd. . Eastbourne
Furse Wholesale Ltd. Nottingham
Gardiner, Sons & Co. Ltd. Bristol
Gothic Electrical Supplies Ltd. Birmingham
Hirst, Ibbetson & Taylor Ltd. Manchester
Holland House Electrical Co. Ltd. Glasgow
Arthur Jones & Co. (Electrical Middlesbro’
Wholesalers) Ltd.
Kennedy’s (Bournemouth) Ltd. Bournemouth
Lugton & Co. Ltd. London

Midland Auto-Components . Birmingham
Sheffield

Exeter

Needham Engineering Co. Ltd.
F. D. Newcombe & Co. Ltd.

R. J. S. Services Ltd. Stoke-on-Trent

James Robertson Glasgow
Rowe Bros. & Co. Ltd. Liverpool
Simpson, Baker & Co. Ltd. Bristol
Sloan Electrical Co. Ltd. London
Thompson, Diamond & Butcher London
Wessex Electrical Wholesalers Bath
William Wilson & Co. (Aberdeen) Ltd. . Aberdeen
E. A. Wood Ltd...ccooiiiiiiiiiiiiiieeeeeeeee Birmingham
Wood & Cairns Ltd. Edinburgh
Z. Electric Lamp Supplies Co. Ltd. London

AND BRANCHES

KEEP THIS LIST FOR FUTURE REFERENCE

May 18, 1945

Review

Dincnm

ROTORCAM SWITCH

15 and 30 AP 500V
(MuUipole)

CRAIG & DERRICOTT LTD.

WMsa7:  Teddesley Works

312 WALSALL Walsall"

11 CONTROL m DEVICES

CROSSLAIMD
. specialists
in the
manufacture
&design of
industrial
commercial
tighting
fittings
flood
lanterns
&street
tighting
equipment

R & A.G. CROSSLAND

PRICE S. BIRMINGHAM 4. /«/ISTon Cfes!l1J8/9
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On the road to Victory”®

MEMBERS OF THE CABLE MAKERS’

The Anchor Cable Co.
Ltd.
British Insulated Cables
Ltd.
Callender’s Cable &
Construction Co. Ltd.

Connollys (Blackley)
Ltd.

The Cralgpark Electric
Cable Co. Ltd.

e

Crompton Parkinson
Ltd. (Derby Cables Ltd.)

The Enfield Cable
Works Ltd.

Edison Swan Cables Ltd.
W. T. Glover & Co. Ltd.

Greengate & Irwell
Rubber Co. Ltd.

w

W. T. Henley’s Tele-
graph Works Co Ltd.

Johnson & Phillips Ltd.

The India Rubber.
Gutta-Percha & Tele-
graph Works Co. Ltd.
(.The Sllvertown Co.)

Liverpool Electric Cable
Co. Ltd.

. A

ASSOCIATION

The London Electric
Wire Co. and
Smiths Ltd.
The Macintosh Cable
Co. Ltd.
The Metropolitan
Electric Cable &
Construction Co. Ltd.
Pirelli-General Cable
Works Ltd. (General
Electric Co. Ltd.)

Advt ofthe Cable Makers' Association, High Holborn House, S2-S4 High Holborn, London, W.C.I.

St. Helens Cable &
Rubber Co. Ltd.

Siemens Brothers &
Co. Ltd. (Siemens
Electric Lamps &

Supplies Ltd.)

Standard Telephones
& Cables Ltd.

Union Cable Co.Ltd.
‘Phone Holborn 7633
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Still the same standard of quality

ELECTRICAL FITTINGS

Tested
and
Trusted

The ORMOND ENGINEERING
CO. LTD.
Head Office and Trade Counter
Ormond House Rusebery Avenue

'}efegpgnq% Teb”PnH”o”nsdéﬁai‘ i

UuLLO. _
1M T

ERG (0]
Can e ens FIRES

unit of energy—
you’ll find me
in every radio
circuit.

ERG

ERG is the trade mark that will
identify our products of quality-
small parts for big jobs.

The  Electrical industry has'
proved LU X efficiency, safety and
certainty in action. Completel
IFire protection, without mess.‘l

E R G resistors Lo, THE WALTER KIDDE QOLID.
1021a, FINCHLEY ROAD LUX WORKS BELVUE RD..
—*/VVSAAE>/Yvv— LONDON, N.W.II NORTHOLT, M |DDSX

Phone : Speedwell 6967
a
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QQgNNINjQ

EO.UIPMENT
KR HARD GROME
DEPOSITION

&C° LP

For reclaiming and building up
Engineering products.

Cams, crankpins, crankshafts, gears,

bearings, piston rods, cylinders for

internal combustion engines, gauges,
dies, moulds, etc.

Let us help you with your reclamation
problems.

GREAT HAMPTON STREET, BIRMINGHAM 18
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IN' OUT! IN! OUTI!—
thousands of times. This
machine, designed and made
inthe Wylex works, simulates
the action of actual usage of a
Wylex plug in its socket, and
does it thousands of times
more than in anormal life-time.

These tests are one reason why

Viflemustibecpod

GEORGE H. SCHOLES & CO. LTD.
WYLEX WORKS. WYTHENSHAWE.
MANCHESTER

Tel: Wythenshawe 2251/2.
Grams: " Kilowatt,” Manchester. >
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Drills, Reamers, etc., that are
normally thrown in the scrap
box because of such faults as
broken shanks, can be effective-
ly repaired and returned to the
machine shop as good as new,
by use of

METROVICK

THIS DRILL WAS BROKEN
DIAGONALLY ACROSS SHANK

Broken ends ground away prior to
welding.

The drill shank after welding.

ICKers -

rill.

T LTD
TRAEEORD PARK = MANCHESTER 11 JE3B

Increase production BY A« 1IAM2 TROUKS. ..
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WAR EMERGENCY

LIMPET ADHESIVE TAPE

To meet the shortage of rubber we have
temporarily ceased manufacture of the famous
Blackley,” “ Limpet” and “ Jockey ” tapes and
in their place is introduced a “ War Emergency
Limpet” tape, which will meet all the exacting
requirements of B.S.S. 1078-42 consistent with
the lowest possible consumption of rubber.
This tape represents the highest quality which can
now be manufactured. It is sold only on a
yardage basis in , f" and I" widths, in rolls of
50-yds., 25-yds. and 10-yds.

We shall be pleased to furnish prices, technical

data, etc., on application.

Telephone : Cheetham Hill 1801 (3 lines)
Telegrams: “ Connollys, Blackley."

London Office: OSWALDESTRE HOUSE, STRAND, W.C.2

Telephone: TEMple Bar 5506-7
Telegrams : “ Syllonnoc, Estrand, London!"

This will complete
the picture |

b ﬂ%?d'%ﬁgaSaf].|§€|'ek |{B%tuer”_a'§né“aﬁ‘§? 5

glcﬁg?e hlsl\/I rh%g oa?er Igslrrll hhwlotggéﬁ%e
tee [il%r F ? craé) andgtherbulﬂmalterﬂa
& Euzz or mary  industries—until they
eare slse%naVsts |r\ conv?f schemes of
et us. Know yout re-

S\G?FXment rIg)ndpwe will give you Xetaﬂs

*
The Parker range of loaders and conveyors, also ?sllchtg}d[eh hg{éln %Xe fI'O
includes PARKER Portable Horizontal GON 45 (T
Veyors Fixed Conveyors (Horizontal and jvntalle Zhead or Iermg

Inclined), and Sectional Ground Conveyors.

FREDERICKjPARKER LTD., Extension 19, Viaduct Works, Catherine St., LEICESTER |
Phono : Leicester 61273 (4 lines). Londo® f e* X& ° ; f~ ™ b« rHou Arundd Street, Strand, W.C.2 i

ARKER Portable Belt LOADERS



lllustration above shows

Igranic  Lifting Magnet.

Below, Igranic Type “ M~
Magnetic Brake.

Write for

Detailed
Leaflets

Igranic Magnetic Speci-
alities have been tried
and proved in some of
the largest industrial
plants in this country.
They are built to with-
stand years of arduous

service.

Igranic Magnetic devices
include :
Magnetic Brakes
Magnetic Clutches
Lifting Magnets
Magnetic Separators
Magnetic Solenoids, etc.

IGRANIC ELECTRIC C°LTD
LONDON & BEDFORD
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«ON»»» exm'™ |'|*

.h, Ko,h«rh,ms h,-« under-
,ken since 1750- Now, » «l» m
the electrical
instinctively end with e 0N«

confidence to *«h,rlum *
kinds of smell P»« P "% 'O"
R If ou have special
instruments.

requirements please consu
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kets, Taylor’sCorrugated Packing,

Copper Joints and Washers, Com -
pressed Asbestos Jointings, Shims,
and Kinghorn Type Metallic Valves,
tabwashers to specifications.

Write jor Brochure

THE

ORRUGATED PACKING
AND FHETMEIA-@LD

GATESHEAD -ON-TYNE 2S3S25KEE.

GET AHEAD
OF POST-WAR
“ CONGESTION

NOW, before the end of hostilities, let
us as pioneers of Brass Gravity Die
Casting, place more than 25 years’
experience at your disposal. Our technical
experts will at all times be happy to give
unbiased advice on any and every Die
Casting problem involving the use of
~UMIN'UM - BRONZE, ALUMINIUM
ALLOYS, BRASS and WHITEMETAL.

THE

N on-Fe i*t*o u s
DIE CASTING CO.LTD

Nonferdica Works, North Circular Roac
Cricklewood, London, N.W.2

Phone : GLAdstone 6377
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the place

Is damp and dirty

this is your motor.

It is the Parkinson * Klosd ™ fan-
cooled Motor. It has the virtue of
keeping cool while keeping out damp
and dust. And it does it “exceptionally
well. Being a Parkinson Motor that is not
extraordindry. But what Is extraordinary
is that the Special motor is one of over
2,000 t)ﬁ)es In the standard Parkinson
range. It, and other very much more

unusual motors, can be obtained with
remarkable ease and speed.

With the, Parkinson flowgroductlon system
standardised parts and sub-assembliés are
alfwayskepts,tordedtand ready. Ellnalasseinblg
of any require e is glickly completef
If theymogor s n tpa_ stoqci |te¥n., Iﬁ t‘us
way,CromPt,on Parkinson can give you a
service that is as good as the motor itself.

CRonPTor PRRKINsoN

limited

ELECTRA

HOUSE. VICTORIA EMBANKMENT,

LONDON, W.C.2 and Branches
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FAMOUS BELFAST
INDUSTRIES

ROPE-MAKING i .
One of man’s oldest crafts, finds its
natural home in Belfast— City of Crafts-
_ _ men. Craftsmanship is the keynote,
too, of Scott Electric Motors. Their proved reliability is a reflection of the superior
design and workmanship which goes into every model, from } h.p. to 250 b.h.p.

We cun despatch ex-stock 3-phase squirrel-cage Motors up to 25 b.h.p.

SCItTT

NORTHERJf IRELAND

for Efectric Motors

IS

HUGH J. SCOTT 8 CO (BELFAST) LTD. VOLT WORKS BELFAST. N IRFLAN

BRANDON ELECTRIC CERAM 1C and
ACM?OESC Rewound Pf;iw'jew SYNTHETIC RESIN
UP TO 300 H.P SERVICE ELECTRICAL COMPONENTS

META LLIS ED

Manufacturers of “ SOLDRUX ™
Paste Solder. Non-Corrosive

E. & M. DEVELOPMENTS LTD.

492 Ipswich Road, Slough, Bucks
Tel. : Slough 21435

nmring »quin !
Cause -GOOD WORK
Effect - INCREASED DEMAND

ALL MOTORS (for TRANSFORMERS
VACUUM IMPREGNATED CHOKES, RELAYS, ETC.
Fully Guaranteed COIL TESTER
BRANDON HECTRCAL BN O (LEB) LTD. V  detects single turn shorts
A.ID. Approved NOTE NEW ADDRESS:
NANCROFT MOUNT, CHAPEL LANE THE BANNER ELECTRIC CO. LTD.
ARMLEY, LEEDS 12 BURFORD HOUSE . HODDESDON HERTS

Tel. No.: LEEDS 37058 Telephone : HODD. 2659
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Perkins Diesels demand little maintenance through-
out their long life of service. Nevertheless, clean
and efficient design together with aecessibilitv are
characteristics of all Perkins Diesel | nits, making
maintenance a simfde routine matter.  Reliable,
economical and instantly responsive, they are to-day
serving the country in a hundred different ways.

PERKINS DIESELS AND
ELECTRIC PLANT FOR
STATIONARY. PORTABLE
AND MARINE APPLICATIONS
-PROVED INVALUABLE IN
MANY APPLICATIONS BY ALL
THREE FIGHTING SERVICES
THROyGHOUT THE WORLD

PETERBOROUGH 3241
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Ccnsultus m -

F R E m s

Processing,

Mechanical
Handlingand
Infra Ped

Stoving-etc....

Fine Finishes

DONALD MACPHERSON & CO. LTD.

ALBION STREET, MANCHESTER 1
and MITCHAM, LONDON

May 18, 1945

CMCIEIIIFiEéI:IDOILISeE LTD .

CLARENDON WORKS.CIARENDON CROSS. LONDON .WII.
Telephone PARK 8617-8 Telegrams: "UTEPITINS NOTARCH

MICA

BOBBINS
AND
WASHERS

BRITISH MICA C° LTDmBEDFORD

'Phone: Molesey 556.

MILD STEEL
CABLE HANGERS AND RACKS,

ROBERT McGREGOR & Co.,
ALPINE STEEL WORKS,
EAST MOLESEY, SURREY.
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Aircraft members being drilled with the
i~ Heavy Duty Drill

Qu*ialieA omx/ |&tteA. mwith
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When planning for future high-speed
production, and when time and labour
are vital factors, remember to specify
B & D Portable Electric Tools. This
'/4" Heavy Duty Drill is just one from
a wide range designed to increase
production and reduce time and cost.

The ample power, ease of operation
and trouble-free service of B & D
Tools ensures maximum output with

minimum operator fatigue,

PORTABLE ELECTRIC TOOLS FOR ALL INDUSTRIES

BLACK & DECKER LTD =
’Phone: West Drayton 2681/6.

HARMONDSWORTH <« MIDDX

‘Grams: “ Blacdeck,” West Drayton

BRANCH SERVICE STATIONS : LONDON, BIRMINGHAM, BRISTOL, GLASGOW, LEEDS. MANCHESTER, NOTTINGHAM

Smee’s
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fooit- Uhat
ELECTRIC COOKERS

EIJXCEL LTD «VICTOR WORKS - BROA D GREEN ;.LI VE RPOO L = 14
7 Ve 7z
Havé”yoiTliad

ALL TYPES OF
CAPACI TO RS

for
Send fi thi
L::ne_tb * which Industrial Applications
oo o including
construction Capacitor=start Motors
exclusive to= Capacitor=start and run Motors

Fluorescent Lighting
Power Factor Correction, etc.

S LlD . K Fullinformation available on request

5 10 100 amp. A. H. HUNT LTD.
Ed d Wil & Co. Ltd
Sharst:\rgaRl;ad, Wlltﬁgnihawe.oManc:\est L O N D O N y SW 18 ES'[d 1901

dm 1268
a
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“CIRSCALE” MOVING IRON and MOVING
COIL AMMETERS and VOLTMETERS
will o-ive you the data you require

“CIRSCALE ” is the registered trade name
of the Record Electrical Co. Ltd., and

applies exclusively to their instruments.

THE RECORD ELECTRICAL COMPANY LTD.
BROADHEATH <ALTRINCHAM <CHESHIRE.

LONDON OFFICE. 28,VICTORIA STREET. WESTMINSTER, S.W.I.

Telegrams : "Patella, Sedlst, London." Telephone : Hop 0594 (3 lines)

C A B L E

v LR. & THERMOPLASTIC, BRAIDED, LEAD COVERED & SHEATHED

HQL | 1AM ftFIPFI !I'I;il HM|OBC|| 18-17 OBanrDrle\@/SHu% LONDONSE1

LIAIfS Utirtt . Csble Works : WEMBL IDDLESEX
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© SERVEIFOW?*

"CHES

PAPER INSULATED
LEAD COVERED
ARMOURETD

FOR PRESSURES UP TO 11,000 VOLTS

LANCASHIRE CABLES LTD., WARRINGTON, LANCS.

Controlled by Sterling Cable Co. Ltd., Enfield, Middx.,

specialising in all types of Rubber, Synthetic Rubber and
Thermo-Plastic Insulated Cables and Flexibles

May 18. 1945

For the
MANUFACTURE
of LAMINATED
SHEETS and
TUBES

SAMUEL JONES &G .LTD

1617 NEw BRIDGE STREET.EC.4 AH3E: Ccsfei B0c

gPUAnw&tftIy

fie>icU

DURATUBE & WIRE LTD.
Faggs Road, FELTHAM, Middlesex

Grelco

MULTI-PLUG

ADAPTORS
ELEVEN TYPES

F_uII¥ '\uustrated ?,escr,i -
tive folder on application

GRELCO Ltd., Greko Works, Hooeott, Minehead. Somerset
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WARD&GOLDSTONE Ltd. Pendleton,

EVANS LIFTS

FOR ALL DUTIES

65

This Illustration
shows W. & G. Lamp-
holders, one of many
types of lampholders
supplied with and
without porcelain

interiors.

A wide and compre-
hensive range of
electrical accessories
is available for
Essential Service.

Manchester. 6
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REMINDER

and a

Warning

Before the war we constan
vtrﬂed the nece s%fors euar?

C(i %TUCG

or electric COO Ing.

Sup [ Aut hon“
i/g\x éura ice, mtae
utensils and

war years nave I’QD
r|c rewa In t e tl’%
Service

é eir con-
SUMers hav rece|ve
@Iumlmu utensns are now

INg maae again -
0 never ntade t em Ke%ore

}t is vital to remeerer there-
ore that havmg lat bott orP
aesnot make & special Liten5|
istor Pn Wi osm\i y Hd
mevita X ow nless txi
sides aH hase of the utens
are’in the correct proportlons

With fYRAMI AIumlnlu
henm oudo H remse)é
erey yare—
B UARA EED ()
av0| any distortio
Ietyour

Don'the mlbsled
consumers

ik
Aluminium  Utensils
specially constructed
for Electric Cooking

HAGUE & MCcKENZIB, LTD.. BIRMINGHAM. |

i

RP-488

“fafiple'Bar 527

May 18, 1045

AS suppliers of Waxes and Di-
elcctricConi pounds to
Government specifications to the
leaders in the Electrical Industry,
we have established a reputation
second to none for our

K I

W A XES

As specialists in the manufacture
of Waxes, our Research facilities
are at the disposal of those who
require a Wax for any technical
purpose. Our Waxes are used
for Service components.

A.l.D. AND C.LEIM.E. TYPE
APPROVED FOR ARCTIC AND
TROPICAL CONDITIONS.

ASTOR BOISSELIER
& LAWRENCE LTD-

SALES DEPT.
NORFOLK HOUSE, NORFOLK STREET
STRAND LONDON, W.C.2

Streu/ed Rod

AND
ALLTHREAD
STUDS
STEEL
BRASS AND
COPPER

M ulcare, Messer
HATFIELD ROAD, Jr. ALBA MS
Telephone 12)1

Plastic Cable and Pipe Clips

Strong and Resilient, Proof
against Rust, Rot, Weather,
QOil and Petrol

Radiused Edges - High Insulation Value
Manufactured by :

THEH M D MANUFACTLRIG ((. LTD

FORD STREET MILL

CHESTERGATE STOCKPORT
Telephone: STOCKPORT 3947
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MODERN DESIGN - TOTALLY ENCLOSED

Head Sales Office: 32 VICTORIA STREET. WESTMINSTER, LONDON, S.W.1

Tel. ABBey 2023 J
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mBartons n re ¢l Conduit-

ELECTRICALLY

W elded Conduit
is

HERE AGAIN!

AND

THERE’S
NONE BETTER

IN ALL TYPES AND SIZES

LONDONBECTHCALG @&\

WATERLOO 5620 LONDON «SE1

REVISED PRICE LIST WILL BE SENT UPON REQUEST
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CRECBOTED POLE

POWER
LINES

Telegraph Poles,
Engineering and
Constructional
Timbers ofEvery
Description.

BURT. BOULTON &HAYWOOD Ltd

BRETTENHAM HOUSE WELLINGTON STREET, W.C.2 Depots: LONDON
Telephone. Temo/e Bar ssol (sHnes) ~Telegrams. Burboul. Rand." London

FOR CONSUMERS”’
INSTALLATIONS

GIVES WARNING
AT ANY

MAXIMUM F’REDELTOEARDMWED
DEMAND
ALARM

rae/g)g /™ fIVCMIfE?IIVG.Co ¢m.  rwe tac 15 20 o

30 MINUTES

MAKERS OF MAXIMUM DEMAND INDICATORS SINGLE OR 3-PHASE
TAMWORTH LANE WORKS, MITCHAM, SURREY

A POWERFUL, ROBUST, SELF-
SUSTAINING WINCH

iy A g

LIghtII‘%FI"In]» in H1Ia
njcn. I,
ica Stearer Lid.. HcpitaU.

Phone : Uplands 4s71/2

kaoo4Eigcjwe Four. <D0 EQ U I E N T
"ratchets, pawls, springs LECOIrd.m LTD

OR GEAR WHEELS

NEWPORT.SOUTHAMPTON Et

WILLIAMSON STREET-WOLVERHAMPTON
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&6( : PRODUCT MADE IN ENGLAND
1 \J1 ]

Advt. of The General Electric Co., Ltd., Magnet House, Kingsway, London, W.Cj2
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CLASSIFIED ADVERTISEMENTS-

ADVERTISEMENTS for jnsertion in, thefollowmg FEP IE T(? g\{er |sem n Hutbhshed urEderla
SaV?i Gt %Sgeegtaurﬂf d% rg %Id rom or”.rr?%wﬁd#m sho jdeb % rrwo argjyb alrnlsilrjﬂiér
g Cer ?’Zﬂ'—f orH vé?gsgvrﬁ‘e'tsu" s se?tlon E i }Eeﬂy Seqaiﬂr%;%%a Lants I
%b)nmuk)nq ||nesthiE1 oeror d|sg# %a@veh 'se\Wﬁere SHHJC %Zzasge\?e?ingrOIUﬁFSqetgur % um%bersw%‘: nﬂf Be
e §ver |s?’\?§e ntqy;/nc? dr ﬁ:pos)fa]gﬁg?repllese{lzr:s ; rE Sﬁge[ nEon seetaé\ﬁeursise
i D i s S e 5 Pt%an@éggs egab'e Ptk
Orlglnal testimonials should not be sent W|th appllcatlons for employment.

Ser

SITUATIONS VACANT

W H ITSU N None of the vacancies for womenlsadver' ed in these

e ) ) columns Iates to a woman between and unless such

Classified Advertisements for our issue woman].‘((} living with her a child of hers under the

i age of is registered under the Blind Persons Acts,

of May 25 closed for press first post or (c) has a mlstry of Labour verrait to allow her to
on FRIDAY, MAY 18 obtain employment by individual effort.

COUNTY BOROUGH OF HASTINGS

OFFICIAL NOTICES,
TEND ERS, ETC. Appointment of Engineer and Manager,

Electricity Undertaking

CITY OF MANCHESTER T Council i é PW“ ons fo We ?m?n.of
rpHE Electricity Committee . invi rs . for the ”%l[qgﬁﬁpﬁnw %ca[ " o g tcglrrpora%-%%l%bers
ol ;;g@gé‘;%;j pha il £ AN

R RA | TI clfic |0n ) chaic ineers would "be an advantage.
i oo pen e Re L e g
QNGO A L8 e i 00y
P%m%m e al{ﬂsay (%e?)_?melﬁ on aﬁg“ﬁ%‘ tro oo e o el gem“d Y oot Merenf “'aAotor
HECI”C ty 9P rtm fanche NS tdy elog/anclen gareN baeI Q% isiong of
fpen it of (W F Juined f ea[h spe%l C ' 0c P overim it eranfrlu tion /-ﬁc? H% né 0
?V amoun e PR gl %1 Feceipt of & bora fie rmlnatiori Stﬁe fig OF three S riofice n

t U
s eeﬂn%(;e;y%gfh%szeq.vg IS sy " pngjiegﬁd?(}ém il b e

Ues icsan e Ims. P1o ided, , encl in. an

PHILIP B. D GLE ny [gab enaors tEﬁ e eralﬂaﬁi gr B

To [l Manchester, 2. n Cler rlcﬁhy f rfa ing. & At rsigned, not

i 28 b I i it 'rsthotB%d.rewf i B
AMBLE URBAN DISTRICT COUNCIL dlsqua Ication a w jaC sqn

ol iees Toun Clerfgy

fPEND R ae |n\f|te from B Br|1| h rganu{act rers and/,
JaOIHt% 0{] anrS %%5‘ ﬂls il [y (}lh[ngCﬂﬂg BIRMINGHAM CENTRAL TECHNICAL COLLEGE
nd ¢ of Feeder Pillars ayin Ing an
COE%@&”%fofr%{\s”%recﬁfalr nimay e dOb,\)’il?ned frog %1 b .SulffOD'k 5[‘)’9?; /_’{ i
!\r'yr'ban' [?szH go l|j Eje% |(flty eparm on' (Principal: Dr. D. S. Anderson)
e(? in nvelo es, nd

S 5 en Department of Electrical Engineering
%ﬁp M?‘ﬁat%?r% S%Sm on°t ursday, Q‘f P(JJ%E% APPCLICATIONS |vie

f one
e Council do not hind hemselves to accept the lowest nextr 8 men

0 Lectureship
J oG ol 0 g r gqu%%gmm;]dpr cenlsljj Pzgsﬁgmal
(Q‘lok{ncﬁl Wrﬁﬂmberland Clerk, Anible U.D.C. ggggrcyaslsn kanc%\évrgaﬂge 0wiﬁ%l( earr]]ew Eumﬁguen zc EI
1982 i gm 8r|cular[s ?f PrPOl tmg |Ig
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FOR SALE SWITCHGEAR.

etc.

Traders buying and selling hereunder mu serve
Restriction of Resale Order, S. R. sfgﬂa ggﬁe

GRAVESEND BOROUGH COUNCIL

Electricity Department
rpENDERS are invited for the following redundant
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BURDETTE & CO. LTD.
Stock
Reconditioned A.C. and D.C- Motors and Starters Equal
to New.

SEY;C mstapwcI

R

STONHOUSE STREET. CLAPHAM. S.W 4,
Day and night service. MACaulay 4555.

Ttotaﬁmk 8%%‘%@ s 7@8%'%% o Bing,
vefll hﬂercy?hl I% 3% r mbu 400 volts

ﬁste n?é)clfs 6”4 §F4J% VoIS \ﬁ\lhasef(ﬁ
Ces %ﬁ rbearln s on common rngse plar ol Hg fto-

O%DFéast O%saﬁ ﬁane ga?forg gﬁ AB’1a 3L845

m

WOOD LANE. LONDON. W.12.
Telephone: Shepherds Bush 2070

STANNINGLEY NEAR LEEDS.

Telephone; Pudsey 2241.
stablished 1834.

W”}% matelnﬁf ?re nom{ {avallable for Electrical

te lelglrs_ convenie ;
ssarted Wiring Terminals
A Sl
acuur(r)l u[?er ner %rushes ard 19 sets 3 ar
i}]n?ea as%erding Tiine g 8')(
o?ts ua E eSheGes 132 and 1/16 .
sulation, Tape [ 5 ........................................
A
ommH(f o§ gleanln rsm &3 lUlb do'z
arnishe Ieevmg %I co ours. 1 2and
mim. t 25/- gross yds.

Enquiries invited for all Insulating Maerlals Bushes, efc.
i gniti iofl and. Insuiation Factors,

* Ok, RT—‘T‘arpendr PyfRR; fers

REBUILT MOTORS AND GENERATORS
I|ver|e a e avoided, by purch
re%uﬂf a nrr] [‘ t\%le can redes?’gnp 8

surp uspan

SEND US YOUR ENQUIRIES.
OVER 1.000 RATINGS ACTUALLY IN STOCK HERE.

1970

DYNAMO & MOTOR REPAIRS LTD.,
Wembley Park, Middlesex.

Telephone: Wembley 3121 (4 lines).

Also at Phoenix Works, Belgrave Terrace, Soho Road.
Handsworth, Birmingham.

Telephone: Northern 0898. %

CITY AND COUNTY OF KINGSTON UPON HULL

arm t.
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Specialists in
FLUORESCENT, MERCURY
and SODIUM LIGHTING

WISTOIf (Western) Ltd, ~ Zhore -

Bristol

57 REDCLIFFE HILL, BRISTOLI 20760

W.H. STONE&Co. (CHrdiiff) I t1 "Earese
16& 17 HILLS TERRACE, CARDIFF €577

On Ministry of Supply, Ministry of Aircraft
Production, Admiralty Lists, etc.

STURDY

TRANSFORMERS!
for

Distribution Systems
Power Supplies
Control Units and
Electronic Equipment

10 Watts to 10 K.V.A.

Enquiries Assured of
Immediate Attention

STURDY ELECTRIC CO. LTD.
DIPTON, NEWCASTLE mON -TYNE
Telephone : DIPTON 221

Review May 18, 1945

ELMET S gts;

COPELMET (Copper-tungscen)
and S I L V E L M E T (Silver-tungsten)

For Switchgear and Circuit-breakers operating
in air or under oil.

Write :

COMPOUND ELECTRO METALS LTD.

orring-.ABBEY 1939 42 PALL MALL, S.W.I
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turned parts

(from | 16" diameter up)

METAL THREAD SCREWS
BOLTS AND SETSCREWS
NUTS, STUDS, ETC.

Ferrous and Non - Ferrous

in ALL THREADS and HEADS The 50-range Model 7 Universal AvoMeter.

KEEN PRICES :— Reasonable Delivery «The world-wide use of dependable accuracy,
. “AV O™ Instruments is  Wwhich is often t used

m ndard items from K striking testimony to their as a standard by which
(most standard items fro stock) outstanding versatility, other instruments  are
precision and reliability. judged. There is an

In every sphere of elec- “AVO " instrument for

trical test work they every essential electrical

T O R M O LT D are appreciated for their test.

Orders can now only be accepted which bear a

ENDERSLEIGH GARDENS Government Contract Number and Priority Rating.
WATFORD WAY, HENDON Sole Proprietors and Manufacturers :
LONDON, N.W.4 AUTOMATIC COIL WINDER & ELECTRICAL
Phone : Grams : EQUIPMENT CO., LTD., Winder House, Douglas
HENDON 7446f7. * Framing, Hend, London.” Street, London, S.W.I. Phone : Victoria 3404-8.
DETERM INE8

PERFORMANCE

PARLE

M ge

* ACCURACY
* UNIFORMITY
* RELIABILITY

* SERVICE
LITHOLITE INSULATORS & * COMPETITIVE PRICES

ST.ALBANS | LTD
WAT\Itb ﬁb The VARLEY MAGNET COMPANY
BLOOMF
'PHONE : WATFORD 4494 WOOIwTi?:II"?plr}lozge(ﬁines) v U9|f H SE 18
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4503 C. is *

10 VISIT THE
normal er

tenlperature

ieossenneties A JMINIUM

WM»'»1* EXHIBITION

Resistors to be held at

SELFRIDGES
Thanks to special quality

enamel, Welwyn Vitreous OXFORD ST., W.I
Resistors can g erate con-

tinuously at 450° C, more May 30 — June 30

than twice the safe tem-

perature  for ordlnary The fascinating story of Aluminium
vitreous resistors. Sizes . —its war-time achievements and its
é‘AEIlI’IgOSF?B‘Ae’SIIS-I[(I)%Q \]S\Atlatbolél\;ly post-war applications for Industry and
in the home.
New Trade Catalogue ready.
ALUMINIUM DEVELOPMENT ASSOCIATION
\I{VAEé‘&IRYANTglﬁFECSTRIE-lAL Union Chambers, 63 Temple Row, Birmingham, 2

Welwyn Gdn. Gty. Herts
Phone,: Wei. éar. 3816-8
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HOPKINSONS _

of impurities from Tur-
bine Oils, Lubricating

Oile. Fuel Oils, Insulating  HOPKINSONS LIMITED « HUDDERSFIELD

Oils etc., etc. London Office: 34 Norfolk St., Strand, W .C.2

ILK, 201
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A“AMetway
CONNECTORS

5

and

15

amp.

I, 2 and
3-way

Send for List
No. NC30 E.R.

Ask for details of all Metway Porcelain and China Products
ELECTRICAL

METWAY | ,.cires LTD.

(Formerly Metropolitan Electric Supplies)
KING STREET, BRIGHTON, |
Phone:Brighton4456PBX. Grams:" Metway,’’ Phone, Brighton

RICKS
FRAMES

BALSALL HEATH WIREWORKS
‘Wiring, B’ham * BIRMINGHAM 12 caichorpe 1733 |

- wCloo! -

WITH YOUR POST-WAR PROBLEMS OH ALL

Electro-Mechanical Apparatus

Solenoids and Electro-Magnets
FOR TECHNICAL ADVICE,
WESTOOL Ltd.

Westool Works D)
Putney, S.W.15

HANDLES
BASKETS

WRITE

Telephone:
PUTNEY

428112 3
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High breaking capacity fusegear.
Ironclad distribution boards.

Fuse-switches and isolating switches.
House service cut-outs.
Unit type switchboards, etc.

PARMITER, HOPE & SUGDEN LTD.

Longsight, Manchester 12. London : 34 Victoria Street, S.W. |

wsee MICRO-LATHES

MODERN SMALL
PRECISION
BENCH LATHES

for
WATCH, CLOCK AND
INSTRUMENT W ORK

METER TEST ROOM AND
REPAIR WORK, ETC.

We are always ready to

. advise upon the adaptation

Pultra Micro Lathe Model EU-45 of puitra Lathes to meet
Centre Height 50 mm. Spindle Bore: 10 mm special requirements.

Speed Range 400 r p.m to 6.000 r p.m. for motorised model
British Made to highest International Standards
MANY ACCESSORIES AVAILABLE

PULTRA LTD. 24.6RAVELLANE, SALFORD 3, MANCHESTER - 'PhoneBLA 9181.)

Write for Catalogue CA4
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0 We are now able to

supply Brass or Steel
Studding from stock in
the following sizes :
0 8 BA
Y -- Whitworth

Supplied in 12 inch
lengths in gross bundles.
Special

to order.

lengths supplied

We are manufacturers

of Screws, Small Turned
Parts and Inserts.
Enquiries invited.

ENGRAVED BRASS, CAST BRASS AND ALUMINIUM,
ENAMELLED BRONZE AND CHEMICALLY ENGRAVED
PLATES OF ALL TYPES IN ALL LANGUAGES MANU-
FACTURED BY THE EMPIRE'S LARGEST GENERAL

ENGRAVERS. SAMPLES AND QUOTATIONS ON REQUEST.
EDWARD H THEW LIMITED.
11, Dean Street Newcastle, - on - Tyne.

ermw/ure

T RANSTsld. 17
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DDING

AVIS &TIMMINS [F

Head Office: BILLET ROAD - WALTHAMSTOW «LONDON

mE.I7

Telephona : Larkswood 2244 and 4441

Note the ton*ue which
ensures perfect and
permanent contact. Easy
to fix. Nuts cannot
turn. All sizes from half to two inches

THE DONOVAN ELECTRICAL CO. LTD.
BIRMINGHAM 9
Manufacturers and

Electrical Stockholder!

Printed il Great Britain at The Chapel River Press, Andover, Hants, and published by Electrical Review, Limited
at Dorset House, Stamford Street, London, S.E.I.
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“HOWELLS (ELECTRIC MOTORS) LTD

HANLEY, STOKE-ON-TRENT, ENGLAND

« All sizes j to 10 h.p. available
« No larger than protected*type
« Supersede all fan-cooled types

LONDON : Palmers Green 5428 BRISTOL : 25916 BIRMINGHAM : Central 7909
MANCHESTER: Oidsbury 4709 NEWCASTLE: 28617 STOKE-ON-TRENT: 29624

HORIZONTAL OR
VERTICAL MOUNTING
FOR LARGE BSS

Price List LS87
on application

WARDLE ENGINEERING QO. LTD.

oLD TRAFFORD, MANCHESTER 16
LONDON 34 VICTORIA STREET. S W.I



The

letter Eta

(the Greek long e)

iIs known by

engineers as the symbol
for Efficiency.

The Philips
emblem is another
symbol for
efficiencye

i philips!

The world-wide
reputation of Philips electrical products
is based on the utmost efficiency

in design, construction and performance.

LAMPS <« RADIO m X RAY ® COMMUNICATIONS EQUIPMENT
AND ALLIED ELECTRICAL PRODUCTS

PHILIPS LAMPS LTD CENTURY HOUSE SHAFTESBURY AVENUE ' LONDON mW.C.2 (126a)



