i i \Y; f w n i K i i

REVIEW

OL. CXXXIX. NOVEMBER 15, 1946 NO. 3599

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

f ouN . 18 7 2 NINEPEHCE WEEKLY



ii Electrical Review November 15, 19-w

-U4.

“ Big Ben” iSalways up to the minute, never falling a step behind or
getting one in front. Unlike Big Ben, we at Sanders-Wednesbury
endeavour to be always a step in front, but the abnormal conditions’
of today unfortunately will not permit us to keep pace with the
demand for our products. Shortage of supplies, restrictions, etc., are
gradually being overcome—meantime, modifications to existing
ranges and entirely new designs are being planned to keep Sanders
switchgear, fusegear, sockets, plugs, etc., “ up to the minute.”

WM. SANDERS & CO. (WEDNESBURY) LTD., WEDNESBURY, STAFFS.
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WHO S eyeJ?

As a Builder of homes for the people
it’'s my job to ensure efficient equipment
for the occupants—dor example, an ever-
ready supply of hot water. The Heatrae
people must have “ looked through my
eyes ” when they produced their 1™ gal
automatically - controlled Electric Water
Heater for kitchen sinks.

It is the ideal type to ensure “ Bouquets
for Builders ” from grateful housewives.

leaders in electric water heaters

HEATRAE LTD., NORWICH GRAMS : HEATRAE, NORWICH PHONE: NORWICH 25131

REPAI RS TAG TERMINALS

TheWESTMINSTERENG. Co. Ltd.

Victoria Road, Willesden Junction, N.W.IO
FOR W IRELESS

AND SIM ILAR AWIDE RANGE OF
CONNECTIONS SIZES IN STOCK

ROSS COURTNEY *c”

ASHBROOK ROAD, LONDON N.I

BANJO ENDS

1500 kVA Turbo Generator Stator and Rotor tyl\/lselfgrsofolf’epzll
Entirely Rewound tition products
. . . from the bar in

Makers of Electric Welding Machines all metals

Photo Printing and Process Arc Lamps

“ Partridge ” Pressure Detectors L

IMCLE® repetition u?

Telephone : Telegrams : | pOOL LANE - LANGLEY « BIRMINGHAM
Elgar 7372 (2 lines) “Regency, Phone, London."
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JOSEPH SANKEY &SONS L°

BILSTON STAFFS.
LONDON OFFICE: 168 REGENT STREET. LONDON 1

ER2
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DISTRIBUTION FUSEBOARDS
TYPE ‘SM’

30 and 60
Amps Rating

Available
up to 12 Ways

Rapid cabling
facilities

Incorporating
H.R.C. Fuses

Category of duty
440 A.C. 4

WRITE FOR PUBLICATION No.

THE ENGLISH ELECTRIC COMPANY LIMITED
London Office : QUEEN'S HOUSE, KINGSWAY, LONDON, W.C.2
FUSEGEAR WORKS - - - STAFFORD
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IN TRANSIT-

of Cables travelling
through “ Walsall
Conduit. They arrive
at the other end in the
same condition as when
they start — unruffled
and not frayed.

WALSALL CONDUITS LTD -WEST BROMWICH STAFFS
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THE BRITISH THOMSON-HOUSTON COMPANY LIMITED. WILLESDEN, ENCLAND A3663
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Allthe better, if we may para -

phrase, to do your drilling

with! The < Jack-Knife Radial

Arm shows yet another applica-

tion of the unique day-in, day-

out reliability of <p Universal Electric

Tools as applied to work normally requiring an expensive
radial drill. And the arm does more than reach out to the

useful range of 42 inches ... it resists the torque of the too)
...carries all radial and thrust loads on enclosed type taper
roller bearings ... is adjustable for height . . . and is

extremely sensitive in operation. A <p Bench Drill Stand as
illustrated will widen the scope of usefulness of any Universal
Drill but whether “hand-held,” stand, or radial-arm mounted,
(p Universal Electric Tools meet efficiently and economically
the needs of modern industry.

(ONSOLIDATEP [3neVMATIC

T O fi L cO. LT D
232 DAWES ROAD LONDON
AIR COMPRESSORS PNEUMATIC TOOLS ELECTRIC TOOLS

DIESEL ENGINES = VACUUM PUMPS + CONTRACTORS' EQUIPMENT
ROCK DRILLS + DIAMOND DRILLS = OIL WELL TOOLS
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New & Reconditioned

THE BEST WORK FLECTRICAL

DEMANDS THE

BEST LIGHT EQUIPMENT

For Sale

A.C. Motors

ONE 450 H.P. RECONDITIONED PROTECTED
TYPE SLIP RING MOTOR, by “ B.T.H.”, 400 volts,
3 phase, 50 cycles, 480 r.p.m., fitted with three pedestal
type bearings ; motor mounted on cast iron baseplate.
Complete with Liquid Rotor Starter and Switch Cubicle
containing triple-pole oil circuit breaker.

ONE—200 H.P. RECONDITIONED TOTALLY EN-
CLOSED FAN COOLED SLIP RING MOTOR, by
E.E.C., 400/440 volts, 3 phase, 50 cycles, 725 r.p.m. ;
fitted with ball bearings and having third outer pedestal
roller bearing ; motor mounted on fabricated base-
plate. Complete with " Ellison ” Oil Immersed Rotor
Starter and " Ferguson Pailin ” Oil Immersed Circuit
breaker.

D.C. Motors

ONE—200 H.P. RECONDITIONED OPEN TYPE
SHUNT INTERPOLE MOTOR, by " Bruce Peebles,”
440 volts D.C., 635 r.p.m. ; fitted with three pedestal
type ring oil bearings ; motor mounted on cast iron
baseplate.
ONE— 114 H.P. RECONDITIONED PROTECTED
TYPE SHUNT INTERPOLE MOTOR, by “ Mavor &
Coulson,” 500 volts D.C., 750 r.p.m. ; fitted with two
end shield ring oil bearings.

TH E D & G ONE—110 H.P. RECONDITIONED DRIP PROOF
WOUND MOTOR, by “ B.T.H.”, 500 volts D.C., 740
r.p.m. : fitted with two endshield ring oil bearings.

G I R D E R Diesel Alternator Sets

ONE—200 k.w. DIRECT-COUPLED DIESEL DRIVEN

ALTERNATING SET, comprising 300 b.h.p. " Williams

& Robinson ” 4-cylinder Vertical Blast-Injection Diesel

F I T T I N G S Engine direct coupled to 250 k.v.a. " Brush ” 0-8 pf.
Alternator, 3,300 volts, 3 phase, 50 cycles ; together

with Step-down Transformer, 3,300 volts/440 volts,

e Gijves Concentration of |_|ght on 3 phase, 50 cycles. Engine rebuilt by makers in 1945.
the JOB ONE—35 kVA DIRECT»CO_U_PLED DIESEL DRIVEN

. ALTERNATING SET, comprising 45 b.h.p. 4-cylinder

. y Vertical Cold-Starting Diesel Engine, by " Ruston &
e Shielded from Opel’ators eyes. Hornsby,” direct coupled to 35 kVA Alternator by
. . . “ W. H. Allen,” 440 volts, 3 phase, 50 cycles.
e Horizontal or Vertical Mounting. . . : g
Welding Equipment
. Slngle Double or Three Arm ONE— MODERN 60 kVA “ Metro-Vick ” Flash Butt
. Welder, suitable for welding solid steel sections from
Extension. w2 to 3 5sq. In. Input 400/440 volts, 3 phase, 50 cycles.
e lllustrated Catalogue sent on Further particulars andprices on application
request.

W e hold stocks of Generating
DRAKE & GORHAM Plant, Alternators, Dynamos,
Motors, Transformers,
WHOLESALE LTD' Switchgear, Welders, Plating
77 LONG ACRE. LONDON, W.C.2 Sets, Electric Tools, etc., etc.

Telephone : TEMple Bar 3993 send - d off
. . en our enquiries and offer your
MANCHESTER-29 Piccadilly. surplu% plantqto . y
BRIGHTON—24 Marlborough Place. !
GLASGOW-182 St. Vincent Street.
BRISTOL—2 & 4 Church Street, Temple.

DUBLIN—2 Church Lane, College Green. THO’) W. Wa r d I td

Midland Representative : L AL?TEI?N VXORKS "M EErIELD
W. T. BOWER, 184 Jockey Road, Sutton Coldfiel



Adaptability and ease
of fitting are two of the
outstanding features of the
Consumer’s Service Unit.
The supply intake, main
switch and consumer’s
fuse chambers are in one
compact assembly and can
be arranged to suit all
conditions; this also makes
the work of supply authori-
ties and contractors much
easier by eliminating a
diversity of apparatus and
tortuous wiring. Full details
are contained in our pub-
lication No. 204B.

CONSUMERS

S e k v ic e U n it

BRITISH INSULATED CALLENDER’S CABLES LIMITED
NORFOLK HOUSE, NORFOLK STREET, LONDON W.C.2
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OVER LAMP
REFLECTORS

T H O R I D X FOR GAS FILLED LAMPS

FOR EASY MAINTENANCE—THE BEST.

W att.
TS 170 12" 40-60 11" 81-
TS 175 14" 100 u" 9/9
TS 177 14" 150 1" 9/9
TS 904 14" 100 BC  18/-
TS 906 14" 150 BC  18/6 661%
TS 908 14" 150 ES 19/9
TS 910 16" 200 ES 216 Advance. SLIP-IT-ON.
TS 912 18" 300 G 30/6 SLIP-IT-OFF.
TS 914 18" 500 G 33/- OVER THE LAMP
TS 916 20" 750/1000 G  38/6 FOR CLEANING.

Thorlux Overlamp Maintenance Scheme.
Have one spare clean reflector. Remove dirty one (lift, turn, and it’s off).
Replace with clean one. Repeat over whole installation.

Thorlux Wiring Box.
Remove Lid, connect Mains and Earth,
Replace Lid—Job’s done (The wWiremm's Friend).

A SUCCESSFUL & MOST POPULAR HIGH QUALITY REFLECTOR IN | ARfiF
DEMAND BY GOVERNMENT DEPTS., LARGE & SMALL INDUSTrial PLANTS

SAMPLES— With Pleasure.

FW THORPE LTDA r rées, BIRMIN GI—AIAI\/IcQB

Telegrams THOR X, B HAM 28
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BELLING & COMPANY, LTD., BRIDGE WORKS, ENFIELD, MIDDX. Telephone: Howard 1212
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THE NEW BUSH DAC 90 RADIO SET
in its black moulded plastic cabinet.
The design of the cabinet, the design
and manufacture of the moulds and
the production of the mouldings were

all entrusted t o

He la Hue Tlasttcs Itd

Imperial House, Regent St., London, W .I. Telephone: Regent 2901
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Insist on ASHTON
Cables, Flexibles and
Cords and be sure of
the best. Supplied to
H.M. Government
Departments and all
Electrical and Allied
Trades.

LCF2

Electrical R eview November |5’ 1946

Types for every purpose

The wide range of “ASHTO N’ Cables, Flexibles
and Cords includes types and finishes to meet
every requirement.

Manufactured under the strictest laboratory super-
vision throughout and finished to perfection, they
are of the finest quality obtainable.

Supplies are available from numerous distributors
throughout the country, but in case of difficulty in

obtaining your requirements write direct to the
makers.
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THE EDISON SWAN ELECTRIC CO. LTD., 155 CHARING CROSS ROAD, LONDON, W.C.2
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YOUR ELECTRICAL WORK AND BE SURE

sole Manufacturers : DURATUBE & WIRE LTD.. FELTHAM . MIDDLESEX

ELECTRICAL PRODUCTS
FOR THE MODERN ENGINEER

ELECTRIC SOLDERING IRONS
(4 MODELS)
INSTRUMENT. WIRELESS. UNIVERSAL
GENERAL PURPOSE

FOR VOLTAGES FROM 6—250

NEON
3 MODELS
INDICATOR FROM STOCK
GLOW LAMPS FoR

ANY VOLTAGE

OVER
mC SSS»» 100 VOLTS
HIGH QUALITY WIRELESS AND instrument MODELS

illustrated
Other products include
ELECTRIC WELDING AND BRAZING MACHINES « PLUG TESTERS

ASK FOR FULLY ILLUSTRATED CATALOGUE MAINS TESTERS

THE ACRU ELECTRIC TOOL MANUFACTURINGATN TiTT
123 HYDE ROAD, ARDWICK, MANCHESTER, 12 Phone

ad
' *aRD 4284
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REBUILDING?

LLIPS LTD., LONDON, S.E.7
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England —
mg Englan

All our past proclaims our future ;
Shakespeare's voice and Nelson's hand.

Milton’'s faith and Wordsworth's trust, in this

our chosen, chainless land

Bear u« witness ; come the world
against her,

England yet shall stand.

Swinburne.

K*ft *A * L
lssuechy Rowlands  Electrical Aocessories, Ltd

Birmingham England
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CIRCUIT-BREAKERS
FOR

RANGE 5 SWITCHGEAR
UP TO 250 MVA ATIIkV

HEBBURN-ON-TYNE ENGLAND
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Hawkins

November 15, 1946

Review

4P G ANDJPower pre-view

EQUIPMENT

Here are examples of
what quantity produc-
tion and new manufac-
turing methods achieve
for the famous Hawkins
Supreme Products.

NewAluminium
Kettle, 4 pint—1250
watt immersion ele-
ment. Cat. No. LGH
700.

Hair Dryer, known
the world over. Cat.
No. LGH 95722.

New Electric Reflec-
tor Fire, 1000 watt-
adjustable. Cat. No.
LGH 113

New Clip-on Bed
Light with switch con-
trol-attractive ivory
finish with red or green
candle. Cat. No. LGH
318.

Mirror Halo Bowl
Pendant, 18 diameter.

Cat. No. LGH 269285.

New Electric Fan,
adjustable for desk,
table or wall bracket
—guard and blades
beautifully finished in
cream with the stand
in either red or green.
Cat. No. LGH 920.

Prices on application

L. G. HAWKIJINS & CO.
LTD., 30/35 Drury Lane,
London,'W.C.a. Telephone
Temple Bar 5S11.

Before putting in large

ooiler installations it is a good

thing to be able to see the job ‘in the

round ' so that site problems can be smoothed
out at the start and construction speeded up.
That is why, in addition to good design, good
fabrication and adequate construction drawings,
International Combustion Ltd. frequently pro-
yjjg scale mocjels Gf their boiler installations.
It is an extra service which is much appreciated.
The Technical Staff of International Combustion

are always ready to bring their exceptional
experience to any steam-raising problem.

INTERNATIONAL COMBUSTION LTD

NINETEEN WOBURN PUCE W.C,, «
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1. Vertical Draw-out Switchgear
6.6 kV, 250 MVA for Intake.

FOR
FACTOR

WORKS Engineers facing the
problem of Electrical Extensions
or modernization of Switchgear
should write for PUB.NO.B. 285.

2. 400 Volt A.C. Distributor
board with 18 Fuse-Switch
Circuits.

440/220 Volts D.C. Distribution
board supplied from rectifier
fitted with 15 Fuse-Switch Circuits.

8/89

THE BRUSH ELECTRICAL ENGINEERING CO.LTD. LOUGHBOROUGH, ENGLAND

TURBO-GENERATORS, TRANSFORMERS, E.H.T. and M.T. SWITCHGEAR,
A.C. and D.C. MOTORS and GENERATORS BATTERY ELECTRIC VEHICLES
and TRUCKS, TRACTION EQUIPMENT, BUS and COACH BODIES

BRANCHES : London, Birmingham, Cardiff, Manchester, Bath, Leeds, Newcastle, Glasgow, Belfast, Dublin.
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From its unique range of Communications Test Gear
MARCONI INSTRUMENTS LTD can now offer the

UNIVERSAL
TYPE TF 575D

fgjQSPH

Designed for the direct
measurement of inductance,
capacitance and resistance over
exceptionally wide ranges, the
instrument is a product of
Marconi pioneer experience in
radio engineering.

Full specification available on request.

MARCONI

ST. ALBANS, HERTFORDSHIRE
Northern Office:

I0PORTVIEW ROAD, AVONMOUTH. Phone : Avonmouth 438
109 EATON SQUARE, LONDON, S.W.l. Phone: Sloane 8615

M.

Western Office :
Southern Office:

WORKS : ENFIELD, MIDDLESEX @ E.R.44

IMPEDANCE BRIDGE

INSTRUMENTS ITD

e Telephone: ST. ALBANS 4323/6
30 ALBION STREET, HULL Phone: Hull 16144

THE
“ FLUXITE QUmS"
AT WORK

"W hy does Ihit happen
to me f

This iron has gone cold

on me, see

Stuck fast, good and
tight

Fixed hard  tcilh
FLUXITE

1'U be sunk if we don't
get it free.”

Forall SOLDERING work—you need FLUXITE-
fI"x—w |[th wh>ch even dirty metal, are

tmned- For the Jointing of lead

-without solder am:(ij the " running ” %f white
metal bearings—without “ tinning " the bearing.
ALUMINUIM a h METALS-excepting

; ox

ELECT%',SE'- *nd othnerbesgﬁg?tiv\‘;éthapparatuosn

With FLUXITE joints can be « wiped ” success-
fully that are impossible by any other method.

Pvu<idf°r°vy J®ye»rsIn Government works and
ALE IRBN R 8 PEERS I (M2 YA /€ Sia 9

_"\X/%HE It by a simp’leU|’3\‘re‘ésu':’rlejet.S grl'icuexl.;g ovrw}ﬁ[eed R

riPXI1TE

SIMPLIFIES ALL SOLDERING

Write for Leaflets on Case-Hardening steel orw T 'r™ ™ ™ "A|
with FL CXITE, also ori ” Wiped " joinU “"pP ™ * Tools

| FLUXITE LTD. (Dept. R.E.), B.rmong™ Id
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Sour years before Ohm

Inthe late eighteenth century the physicists of the world were pursuing
anew quarry —applied electricity. The science was emerging from the
laboratory and approaching the factory. These years saw the foundation
of a firm which has played a great part in the history of the electrical

I
gt industry—Thomas Bolton. They have co-operated with manufacturers
e from the days of teething troubles until the present moment. They will
vi continue to co-operate with this as with other great industries.
M
@
Ly
s mBOLTON
-r_‘,‘iji' THOMAS & SONS. LTD.
4
f
ippst
"no
d
veid - - -
% Specialists since 1783
j\pf';\t/sl COPPER AND COPPER ALLOY MANUFACTURERS.
WIRE, SHEET, STRIP. STRAND. PLATES. BARS,
'ﬁ RODS, TUBES. SECTIONS, MACHINED PARTS.

TO Contractors to Home, Colonial & Foreign Government Services ; Railway & Transport Companies
HEADOFFICE: WIDNES,LANCS.(TelephoneW IDNES2022); LONDON OFFICE; 168REOENTST., W.I.(REGEN T6427-8-9)
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e mouldings for industry 0 moulding powders Vv

0 resins solid, powdered or in solution, for all classes of
bonding work

o insulating varnishes o cements and lacquers
o anti-friction resins for fabric bearings o casting resins
0 capping cements e paint resins
0 filling compounds 0 sealing fluids

Full information and data from :—SALEfS DEVELOPMENT DEPARTMENT
BIRKBYS LTD., LIVERSEDGE, YORKSHIRE, ENGLAND
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FL UORESCENTLight in a NEW setting!

UNIQUE "PERSPEX” FITTING IN FROSTED PEARL FINISH

This unique “ Perspex " fitting in radiant FROSTED PEARL finish puts Fluorescent Light in a new and beautiful
setting that lends itself perfectly to a host of decorative lighting uses. Top is open for maximum upward light ;
under part is an open-work scroll in clear “ Perspex " allowing full downward light. In two sizes, to fit standard
4 ft.or 5 ft. Tube. Designed and made by O ’Connor Electrical Industries Ltd. Write to-day for full details.

LIST PRICE (Fittingonly) ... £11.5.0
Plus Purchase Tax, £2 . 10.0

O'CONNOR

Dept. B.. 79 & 80 PETTY FRANCE. LONDON. S.W.I Telephone : WHITEHALL 4208 (3 lines)

NICKEL.
CADMIUM

AND

ZINC

BARREL

PLATING

FOR THE
TRADE
For instrument work, domestic and
industrial apparatus and power control
plant. Standard switches available or
designed to any individual requirement. LONDON
Write for catalogue or technical advice. S E. 13
THE MERCURY SWITCH MANUFACTURING CO.LTD. Phonc-LEE GREEN 3491

WEST DRAYTON : MIDDLESEX— —



Horsepower
Volts
r. p. m.

Ibs per sqg.inch
pressure.

TAKING NOT MORE THAN 4* TIMES full load current
when started by switching direct on to the supply mains,
this Mather & Platt 3,000 H.P. 3,000 Volt, 3,000 r.p.m.
Squirrel Cage Motor drives a Mather & Platt Boiler Feed

Pump operating at a pressure of 3,000 Ib. per sg. inch.

MATHER & PLATT LTD

PARK WORKS MANCHESTER 10
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« CONSTANT A.C. OUTPUT
e WIDE A.C. INPUT LIMITS
* ENTIRELY AUTOMATIC

* QUICK ACTION

The constant A.C. input voltage called
for in so many modem industrial and
laboratory applications is provided
with maximum accuracy and reliability
by B.A.T. Automatic Voltage Regu-
lators. Seven standard nominal ratings
are carried in stock, 10-2,500 Watts,
giving 230V * 5% with 190-255
input. Other ratings to special order.

Excellent deliveries can be
arranged, mostly from stock.
No prioritY or “M?” Certificates
needed. Please request Bulletin
V.R. 10744 for complete data.

ALSO SUPPLIERS OF

Static Mains Transformers of all types
and " Varloc” Infinitely variable voltage
regulating transformers.

ELECTRICAL AND RADIO LABORATORY APPARAiyS ETC

180 Tottenham Court Road, London,W.I

And 76 OlId hall Street. Liverpool 3

Review
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Pulley wheel to carry control cables for rudder
and ailerons on Horsa glider, marhwed from
Bakelite Laminated.

BAKELITE

<$>
D TRAEMRS

LAMINATED
for hard service

Bakelite Laminated combines lightness with re-
markable toughness. It is resistant to water, heat,
acid, chemicals, oils, abrasion ...gives excellent
electrical properties ... and can be machined to fine
limits. The tensile strength of one standard grade
exceeds 18,000 Ib. per square inch. Available in 40
different grades and a variety of forms including
sheets up to 6 inches thick, rods, tubes and special
shapes. Further information on request.

BAKELITE LIMITED

Pioneers in the Plastics World

18 GROSVENOR GARDENS = LONDON S.W.1
T59

Products by

BEVCIBEE

* FLUORESCENT
CHOKES

* MAINS
TRANSFORMERS

« HOME CHARGERS

I We will be pleased to make trans-
formers to customers’ specifications.

All enquiries to :—

SOLE AGENTS for Home & Export
(except Midlands)"

| BARRIER

i,.S L(d.,

| KNG ST" BR,?»TON 1, SUSSEX
B

Phone Brighton 4456.



November 15, 1946 Electrical Review 29

LEMRS
EARTH LEAKAGE CIRCUIT
BREAKERS

30 Amps. 500 Volts
A.C. 50 Cycles
DOUBLE POLE

Complying with
All-Insulated

B.S. Specification
842— 1939

Leaflet No. 155 sent on application

SIEMENS ELECTRIC LAMPS AND SUPPLIES LIMITED
38-39 UPPER THAMES STREET, LONDON, E.C.4

fyppfrde huelA

HARBOROUGH CONSTRUCTION CPU?

HARBILT WORKS ¢« MARKET HARBOROUGH -LEICESTERSHIRE

London Office: 5, Victoria Street, London, SW.1 Tel.: Abbey 1624
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efficient
Wholesale

Servicel

WIRING EQUIPMENT, L
B.S.S. CONDUIT & FITTINGS,
C.M.A CABLES & FLEXIBLES,
——————— WITCH & FUSE GEAR,
SANDERS,  FLEM.,  CRABTREE, -
BRFTMAC, M.K., WYLEX, TENBY
ELMA LAMPS, nzn
APPLIANCES &FIT TINGS,
72227 FLUORESCENT L GHTING, —
WASHBOILERS, —
VAN DORN AND WOLF TOOLS. =

Send enquiries and orders to;

RDJOHNSON, CLAPHAM & MORRIS LTD.
7-9, SWAN STREET, MANCHESTER. 4.
‘Phone: DEAnsgate 5491

HEAD OFFICE JACEM HOUSE. TRAFFORD Park M/c 17.

MATTHEWS & YATES

Heating and Ventilating Engineers
SWINTON (Manchester) & LONDON
* «. SWinton 8273 (4 tines). LONDON, Chancery 7823 (3 Hnes)
GLASGOW + LEEDS + BIRMINGHAM CARDIFF
~ full Technical Date tupplitd on quoting rtf EFtylO A
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Review

Modern Electrical
Engineering

Mathematics
by S. AUSTEN STIGANT

The most recent application of mathe-
matical methods to electrical engineering
problems are here fully treated.

Fully illustrated with diagrams. 30/-

Worked Examples
in
Electrotechnology

by W. T. PRATT,
B.Sc., A.C.G.I.,, D.I.C., AAM.IL.E.E.

This collection of over 200 graded worked
examples in Electrotechnology will be of
considerable assistance to students who
intend to sit for the Preliminary and Inter-
mediate Grade Examinations of the City
and Guilds in Electrical Engineering
Practice. Ilustrated. 12/6

HUTCHINSON’S

Scientific & Technical Publications

V /e buacC Staad
btFm nuftk

of QIW

A LSO eeCorrujolnt” All-Metal Gas-
kets. Taylor's Corrugated Packing,
Copper Joints and Washers, Com-

pressed Asbestos Jointings, Shims

and Kinghorn Type Metallic Valves,
tabwashers to specifications.
Write Jvr Buuklet.

CORRUGATED PACKING

AND SHEET METAL CO LTD

GATESHEAD - ON-TYNE



November 15, 1946

Electrical Review

i cm X lcrv THE tow er bridge
The last of the Thames bridges east °f London
Designed by Sir Horace Jones and Sir J. Wolfe
Berry. Completed 1894. On the right of the
picture the Tower of London

is seen in the
distance

CRYSE

MADE IN ENGIAN D

fifty years of
QUALITY & SERVICE

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

CRYSELCO LIMITED, KEMPSTON WORKS, BEDFORD

31
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PROTECTS PROFITS

One of these infallible automatic counters on
a machine makes expensive over-production
or time-wasting under-production ,mpossible.
You can see at a glance exactly what has been
turned out. There is a TRUMETER for every
requirement-counting up to seven figures,
n revolutions and stroke, measuring in yards,
feet or metres and fractions thereof and

recording r.p.m. of shafts, etc.

Illustrated is TRUMETER SENIOR Rev. Counter,

for coil-winding machines, measuring machines,

conveyor belts, etc.

Write for details ofthe TRUMETER that

will help YOU.

TRUMETER CO. LTD.
(Dept. ER/8)

Sunnyside Works, Leicester Rd.
SALFORD 7

(Associated with Measure-Meters Co. Ltd.)

TCe

CHARLTON ELECTRIC STORAGE WATER HE ATERS

Standardised production . . .
for greater output

We would like to meet the whims and fancies of
your customers. We believe it is the customer’s
right to have the widest possible choice .. . and
one day we will cater for that right. Blit meantime
we are tooled up to achieve the greatest possible
production of a small standard range of products
— to serve the mass rather than the individual.
The housing situation demands this course.
Therefore, we must regretfully ask you to confine
your orders to our standard products, sizes and loadings.
Behind the scenes our development engineers and designers are

planning products for the individual ... but we will tell you
about them when the time arrives.

BRITISH NATIONAL ELECTRICS LTn

(Incorporating Archibald Low Electrics Ltd. and J.P. Tubular Heater Co |*7 -
The Domestic Appliances Section of JOHNSON & PHILLIPS LlAaVv
NEWARTHILL ¢ MOTHERWELL = SCOTLAND’ JV|I LED

BUI t'l S'B National?” et ed T"rir ro o T u ?
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SEM. Kahp. MOTOR

SPARMETS

S.E.M. standard i h.p. single
phase capacitor motor

A standard 1 h.p,. single phase, capaci-

tor motor that is ideal for all normal
purposes has been designed and manufac-
tured by S.E.M. engineers.

The motor, which is equipped with
capacitor starting, is suitable for use on
all the normal supply voltages. It is
equipped with a simple and substantial
centrifugal switch; has a high starting
torque, and can be equipped with sleeve
bearings in place of the standard ball-
bearings, where specially quiet running is
required. It is enclosed ventilated, speed
1425 r.p.m.

In common with all S.E.M. machines,
this motor is manufactured to the highest
standards of mechanical detail and has
passed rigid inspection tests.

— SMALL ELECTRIC MOTORS LTD.—

have specialized for over 30 years
in making electrical machinery
and switchgear up to 10 kW
capacity. They are experts in
the design and manufacture of
ventilating fans and blowers,
motors, generators, aircraft and
motor generators, high-fre-
quency alternators, switchgear,
starters, and regulators.

ASUBSIDIARY OF BROADCAST RELAY SERVICE LTD

BECKENHAM <« KENT

WOVEN WIRE
BRAIDING

FOR HOSE AND CABLE COVERING.
FLAT CONDUCTIVITY STRIP, ETC.

IFRITE FOB. BOOKLET TO.—
SPARKLETS LIMITED
WIRE WEAVING DIVISION. LONDON, N.18

L.T.P.

TRANSFORMERS,
CHOKES, MERCURY
ARC RECTIFIERS

Write for latest Technical Brochure
to

LONDON TRANSFORMER
PRODUCTS LTD.

COBBOLD ESTATE, WILLESDEN
LONDON, W 10

Wi/ 6486
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40 Amp.

METROVICK

O1L-BREAK
SWITCH STARTERS

May we send you
Descriptive Leaflets?

H/A601

ET R

75 Amp. 25 A

Instal Metrovick oil-break
switch-starters for Squirrel-
cage Motor applications.

Up to 200 hp., up to 650 volts.

Types : OSD Star-Delta
O SP Series-parallel
OD Direct-on
ELECTRICAL

TRAFFORD PARK

ICK

35

250 Amp.

These starters can be sup-
plied with ammeter, floor
stand and various types of
cable fittings, and, except
for the smallest size, can be
fitted with an interlocked
isolator and arranged for
multi-panel board assembly.

CO. LTD.
MANCHESTER 17.
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INSTRUMENT WIRES * STRANDS & BRAIDS
TELEPHONE & RADIO CORDS & CABLES
RESISTANCE WIRES =« P.V.C. TUBINGS

LPS ELECTRICAL CO. LTD

ALPERTON - WEMBLEY . MIDDLESEX
TELEPHONE : PERIVALE 5621-2
TELEGRAMS : ENGINEYOR = PHONE =« LONDON
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TO JOIN THE ENDS OF THE EARTH

HE new industrial era which lies before us will make heavier and
heavier demands upon world communications presenting a host of
new problems. It is in the solution of such problems that the unique
facilities of Standard Telephones and Cables Limited find their greatest
expression. For many years at the forefront in this field of human
endeavour, their vast resources and wide experience enable them to
undertake any Telecommunication problem—whatever it may be and in
whatever part of the world it may be found.

Standard Telephones and Cables Limited

TELECOMMUNICATION ENGINEERS
Connaught House < Aldwych < London, W.C.2

Telephone : Holborn 8765 Telegrams : “ Relay, Telex, London ”
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The Famous
M.E.M
Ironclad Switch
Re-designed
—with
H.R.C. Fuses

M.E.M. designers have shown true leadership with  B.S.S. 88/1939, A.C.4 and D.C3.

again. This new H.R.C. series is a triumph of Appearance, workmanship and finish of these
compactness and adaptability. You can convert switches will win the admiration of engineers
the standard switch to an H.R.C. fuse switch in everywhere.  Yet this high quality  equip-
a few moments. It is just as simple to convert ~ ment is offered at reasonable prices. Only
a triple pole unit to triple pole and neutral. M.E.M. intensive specialisation could pro-
Here is a new kind of versatility in switeRgear. duce sucih value.

The “ Glasgow-Rex ” complies fully A descriptive list No. 278 is already
with Home Office regulations and available. It gives full details of the
the “ Kantark ” H.R.C. standard new “Glasgow-Rex” range, rated from
cartridge fuses are in accordance 30-200 amps.  Send for your copy now

Switch, fuse and motor control gear, electric fires

and localised lighting equipment

MIDLAND ELECTRIC MANUFACTURING CO. LTD., BIRMINGHAM 11

BRANCHES IN LONDON & MANCHESTER
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THIS MARK IS YOUR

GUARANTEE

OF A GOOD QUALITY
PRODUCT

BARE COPPER,CADMIUM COPPER & BRONZE*WIRES
STRIP, STRAND, BARS, RODS, SECTIONS, TROLLEY
WIRE, OVERHEAD LINES,TELEPHONE & TELEGRAPH
WIRES, FINE WIRES, RADIO AERIAL WIRE, TAPES &
BINDERS* COM MUTATOR COPPER, COPPER FORGINGS,
FUSE WIRES, EARTH RODS, RAIL BONDS, ETC.

FREDERICK SMITH
(Incorporated in The London Electric Wire Company and smith$ Lifited

ANACONDA WORKS, SALEORDB, 3 LANCS

Telephone: BLACKFRIARS 8701 (8 Lines) Telegrams: ANACONDA Manchester
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The Fox . .

But for its preservation

by the various hunts,

it is probable that this cunning

“varmint” would have become

extinct long ago. However, despite continual harrying by
the hounds, his astuteness enables him to attain an average
age of eight years.

Unlike the Fox, the Westinghouse Metal Rectifier has a useful
life and many copper-oxide equipments which were installed in
1926 are still giving excellent service. There is not enough
experience yet to give a definite figure for the newer
“ Westalite ” units, but laboratory experiments show that its
potential length of life is even longer. It is definite, however,
that there are no more reliable rectifiers than

WESTINGHOUSE
METAL RECTIFIERS

WESTINGHOUSE BRAKE & SIGNAL CO. LTD.
82 YORK WAY, KING'S CROSS, LONDON, N.I
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HE GETS INTO EVERY HOME

We place
this extra
salesman
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A good advertisement always does its job. And that reads the National and Provincial papers.
part of your job, too. Kye Lamps, advertised Don’t disappoint them. Apply for your full
for years on “value-for-money ” lines, will find quota of these favourite shilling lamps.
you many customers among the vast public (Purchase tax, 3d. extra.)
THE ONLY
K Y E BRITISH SHILLING
LAMP

bached by years of consistent National Advertising

CROMPTON PARKINSON LIMITED Electra House. Victoria Embankment London
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eers
universal application of

Totally Enclosed Motors

V -ID ftTE 361-TOI loud»» Oflict. 32 Victoria St W

0P
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BUSINESS 7?27

I> 1 M | = *

MEET ALL HOUSE AND
ESTATE REQUIREMENTS

Sngistye and ZtectriccUly drtVeti

FREE ADVICE. Lister’'s Pump Service Dept, will co-operate with you
and advise free on the most suitable; method of raising water.

A.LISTER & CO. LTD. DURSLEY. GLOS.

X ri b-Ccvj, 2 ~ 7 /.
Branches : LONDON =+ STAMFORD ~ GLASGOW . BELFAST . DUBLIN |

Lionel Robinson
& Co. Ltd.
3 Staple Inn
London, W.C.I

Telephone - * HOLborn 6322
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MAXIM UM
DEMAND

IN KW AND KVA

"> < > < - K/ "W o I V-'Vyv

tCHAMBERLAIN A HOOKHAM LTD -BIP AM

ZMK
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Hie Qelri electric travelling iron

VOLTAGES
AS
REQUIRED

ACTUAL
SIZE

0 TMEm

, LEWIS e HILLER LTD

MANILLA RD,SOUTHEND-ON-SEA.

e OOMPH -

LEARNED COUNSEL MAY ARGUE
GREAT JUDGES MAY LOSE SLEEP
THE PUBLIC MAY WONDER

BUI BERYBDY KNOWS THAT “HACKBRIDGE CABLE”

~ QUALITY and DURABILITY
‘—Il'rti](r"t .I THERE IS NO ARGUMENT

THOSE qualified to judge may rest assured
AND THE GREAT PUBLIC NEED NOT DOUBT

WHETHER OOMPH IS PART OF THE ENGLISH LANGUAGE OR NOT HACKBRiru-c
UNDOUBTEDLY IN THE VOCABULARY OF EVERY GOOD ENGINEER WHEN REQUIRING CABLE
Sole Midland Agents :

RICH & PATTISON (B’HAM) LTD

PHONES : MID. 0153-4-5 JAMAICA ROW, BIRMINGHAM 5 grams : 'AN*GELICH =
Taped and Braided of all sizes in stock
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_Jhe mouiny finyer u/rites; and, having writ,
Iljoves on: nor aa your piety nor wit
S k all lare it lack to cancel half a line,

Yjor all your tears wask out a word oj- it.

Omar

EVERSHEP & VICNOLESLTD CHISWICK LONDON W4

6CTRICAL INDICATING D RECORDING INSTRUMENTS

When writing please mention D 5/i8

49
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COMPAC TNE S5

Patent No. 525624
and others pending

standardises and simplifies
the control, -extension and maintenance of

the domestic supply . . . Ensures householders

safety from shock by shielding of internal metal parts and

elimination of re-wirable fuses. One switch in control . . < Inter-
changeable components . . . Can be used with most meters

Complies with E.D.A. Specification.
Full particulars on application to

REVO ELECTRIC CO. LTD.,TIPTON, STAFFS



52

WHY does he prefer

W.

30 amp.

AERIAL SERVICE FUSE
(30 amp.).
duties of both service tap
and fuse. Suitable for in-
sulated or bare service

Electrical Review

ground.
exterior walls or overhead
line poles. 100 amp. model
also suitable for mounting
with shackle insulator.

November 15, 1946

OVERHEAD SERVICE
ACCESSORIES ?

Because he knows from long ex-
perience that HENLEY Overhead
Service Accessories are simple to
install and reliable in operation.
Like all HENLEY Electrical
Distribution Equipment they are
designed by experts with long and
specialised knowledge inthis field.
These are a few items selected
from the very wide range of
Accessories available.

100 amp.

OUTDOOR SERVICE FUSE
(30 and 100 amp.). Fuse

replaceable from
For mounting on

AERIAL SERVICE FUSE
(30 and 60 amp.). The withdrawable
fuse carrier can be sealed. Line wires
interlock if porcelain is broken.

ELECTRICAL DISTRIBUTION EQUIPMENT

T.

HENLEY'S TELEGRAPH WORKS CO. LTD. 51-53 HATTON GARDEN, E.C.I
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of Electrical Accessories
manufactured and available for
essential purposes.

WARD & GOLDSTONE Ltd. Pendleton, Manchester.0

ESTABLISHED OVER HALF A CENTURY



54

Electrical Review November 15, 1946

“INKWELL"
GRAPHERS

maintain their
Leadership with
these Exclusive
Features

0 Instantaneous response—the pen travels across the chart
in less than ird second with no overswing.

0 Low power consumption—A.C. Ammeters take less
than 0.5 watt.

% High efficiency magnetic damping—ensures faithful records
of widely varying loads.

WRITE FOR CATALOGUE
SHEET 300

EVERETT EDGCUMBE

COLINDALE WORKS
LONDON, N.W.9

Telephone: COLINDALE 6045

Manufacturers of all kinds of indicating
and recording electrical instruments
and photometry experts
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Circuit Breaking*

Views of British Switchgear Makers

JJAST week’s well attended meeting at
the Institution of Electrical Engineers
testified to the interest taken in the develop-
ment of high-voltage switchgear since
papers on the subject were presented in a
double bill two and a half years ago.
Investigations into the application of
resistance switching to air-blast breakers
then described by Messrs. H. E. Cox and
T. W. Wilcox have been transferred to
oil breakers in their present paper. In the
other, paper Messrs. A. Allan and D. F.
Amer are chiefly concerned with aero-
dynamic problems linked with successful
air-blast operation at 66 and 132 kV; it
was in effect a follow-up of the earlier
paper by authors on the staff of the same
manufacturing concern, who dealt with
the influence of rate of rise of restriking
voltage on both oil and air-blast designs,
with especial reference to MVA rating.
All the authors are members of manu-
facturing concerns which have long estab-
lished international reputations in regard
to the first type and are among the five
which are now producing air-blast breakers
as the result of many years of intensive
research.

Non-Odious Comparisons

There was, therefore, no question of any
intent to provide a ground for debate on
the relative merits of the two systems, as
the President pointed out. Nevertheless,
it was almost inevitable that the subsequent
discussion should turn very much on a by
no means odious comparison. There was
nothing to complain of in this, as it
enabled users and their consultants to

make pertinent criticisms based on oper-
ating experience and conveyed an idea of
the extent to which progress has been
healthily stimulated as a result of technical
competition between the two types.
Making full allowance for conservatism,
the continued faith shown in the technical
merits of oil as an arc quencher can be
regarded as warranted by the reliability
record of British switchgear. The ex-
pression “ bogey ” was freely used during
the discussion in regard to risks of ex-
plosion and fires—reasonably so since, on
any statistical basis, the risk has proved to
be very small—again with British designs.

Air-Blast Auxiliaries

No doubt the scales are weighted against
the air-blast system by some lingering mis-
trust (due to caution rather than to
prejudice) regarding the dependability of
extraneous and relatively complicated non-
electrical auxiliaries required for supplying
compressed air. Any difficulties of this
nature, however, are from the evidence
offered merely teething troubles. A point
of some importance that emerged was that
unit testing of breakers of all Kkinds
furnishes a quite satisfactory method of
assessing  performance, thus adding
appreciably to the effective range of the
A.S.T.A. proving stations.

As regards performance under oper-
ating conditions there appears to be little
to choose between oil and air-break switch-
gear. Economics at present favour the
former, although with the wiping off of
development charges for the newer method,
improvements in air-compression technique
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and a reduction of current-transformer
costs, capital expenditure may be expected
to tend towards equality. Growth of
electrical load will probably raise breaking
capacities on the grid well above present
maximum figures, in some cases in associa-
tion with 264 kV, when the advantages
may well he with air-blast breakers. In
any case it is clear that whatever design is
required to suit future conditions, it can
be produced of a quality that will easily
maintain the high traditions of switchgear
makers in this country.

As was generally ex-

Nationaliza- pected, the King’s Speech
tion at the opening of Parlia-
Imminent ment on Tuesday con-

tained a reference to the
Government's proposal to bring the
electricity supply industry under public
ownership. We may therefore anticipate
a Bill in the course of the next few months
which will at last reveal the form which
nationalization will take. While the
necessity for such a measure may still be
questionable, the fact remains that in the
face of the Government’s intention to
proceed with it the industry must accept
the principle and exercise what influence
it can to ensure that the public will secure
the best possible service and that existing
undertakings shall be fairly treated.

N umerous WorkS Of

Frankenstein fiction have portrayed
machines that developed

life-like personalities not intended by their
inventors. Such imagined monsters do
not appeal to the sense of wonder more
than do many modern automatic engineer-
ing devices. Indeed their powers appear
primitive before those of the electronic
automatic computing engine, developed in
the mathematics division on the National
Physical Laboratory, which can give
answers to the most complex calculations
and co-ordinate the results at a speed and
with an accuracy that are far beyond what
is humanly possible. The number of
unknown quantities that can be tackled
by this machine is said to be nearly a

hundred.
A ttribution Of human
Misleading qualities to mechanical
Metaphor  devices may lead the un-
suspecting astray. In a
letter to The Times, Professor D. R.

Hartree (who took “ mechanical integra-

Electrical Review
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tion ” as the subject of his Kelvm Lecture
in 1943) deprecates the use of such ex-
pressions as “ electronic brain  because
they ascribe to the A.C.E. capabilities it
does not possess. Professor G. W. O.
Howe has spoken in similar vein. The use
of the A.C.E. is, of course, no substitute
for the thought entailed in organizing the
computations. It eliminates brain-weary-
ing tasks somewhat in the way that auto-
matic machines in factories may call for
a higher grade of labour in setting up,
supervision and adjustment than in carry-
ing out purely manual work of a physically
tiring kind.

scarcity of labour and
materials is a common
handicap to industry but
the obtaining of the neces-
sary finance or credit on reasonable terms
is sometimes even more difficult. It was
for this reason that the Industrial & Com-
mercial Finance Corporation, Ltd., was
established last year by the Bank of England
and joint stock banks. Its object is to
make advances, ranging from £5,000 to
£200,000 to encourage the commencement
or expansion of suitable business enter-
prises. During its first year it provided
assistance in 133 cases to the extent of
over £5 million. It is a sign of the con-
tinuing expansion of electrical engineering
that it was the chief individual branch of
industry to benefit from the Corporation’s
operations. It took 7 per cent of the
total advances, i.e., £357,200.

This week Mr. Shinwell,
Minister of Fuel and
Power, said that in
September the weekly con-
sumption of coal by electricity undertakings
went up by 59,000 tons as compared with
September, 1945. He was satisfied that
users could be more economical; a further
appeal would be made to them, but it
might be necessary to have a more rigid
system of allocation. Stocks held by
electricity undertakings at the end of
September were equivalent to 3-4 weeks’
supply; a year earlier they represented
5-8 weeks” supply. Mr. Shinwell said
that the deterioration in the quality of
coal was due partly to the non-discrimin-
atory flat-rate increases in prices which
provided no incentive for washing and
cleaning. The National Coal Board was
looking into the matter.

Financial
Assistance

Coal
Supplies
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Supply

Distribution from Private Plant
and Public Supply in a Large

HE three articles “ Steel Slab Pro-

duction,” “ Hot Strip Rolling ” and
“Cold Strip Rolling”  published in
the Electrical Review of August 2nd,
September 20th and October 18th, describing
the production at the steelworks and rolling
mills at Shotton, Chester, of John Summers
& Sons, Ltd., contained so much of
interest with regard to loadings and demands
for special purposes over this very large

factory area that readers would be left

unsatisfied without some knowledge of how
these demands are met. We therefore
propose to outline in
this article the works
supply and distribu-
tion system.
The  scheme s
unique, not so much
because of special
features called for by
the production as it
now exists, but because
of its evolutionary de-
velopment over many
years to meet both the

, The principal works power

al)

jof
rd«

station has a generating

plant capacity of 7,750 kW

in four mixed-pressure
turbo-alternator sets

growth of the works and changing con-
ditions brought about by schemes of moderni-
zation relating to both the production plant
and the system itself, and in consequence of

Steelworks

The main source of
supply is from the grid at
66 kV and transformed
to 66 kV in the sub-
station on site ; supple-
mentary supplies are
available from private
generating plant (power
station on right)

the availability of exhaust steam from mill
driving engines for the generation of
electricity.  This has resulted progressively
in a good deal of dovetailing of new plant
and system components with older equipment
and components where the latter has still
been serviceable and efficient. Much of the
interest in the present system therefore lies
in why the present form has been adopted,
and it may be useful to review the principal
stages in the development of the works
which dates back to about 1900 when the
supply system was 220 V d.c. From 1898

to 1904 the No. 1 steelworks and the first
group of hand sheet mills were built. In 1910
2-2-kV generating plant was installed, and
a year later further hand sheet mills were
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added. In 1917 the No. 2 steelworks and
No. 2 power station were put into com-
mission, and this power station is now the

principal one at the works. Electrification
of the principal sheet-mill drives took place
in 1926 and 1927. In 1937 a public supply
was inaugurated from the North Wales
Power Company. In 1939-1940 slab mill
and hot- and cold-strip mills were installed,
and this year a reversing cold-strip mill,
skin-pass mills, and
annealing plant have
been added.

Up to 1904 the
200/220-V d.c. supply
was provided first by
two small Parsons
steam turbo-generator
sets and two small
vertical steam-engine
sets operating with
steam at 100 Ib per
sq in. These sets were

later superseded by
four  Crossley gas
engines coupled to
Control of the 66-kV

nine-panel switchgear is
centralized on boards in
No. 2 power station

Sandycroft generators and supplied from a
gas producer. When the first steelworks was
built and exhaust steam was made available
from the bar-mill drive, two 500-kW mixed-

Electrical Review
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pressure Fraser & Chalmers turbines were
installed to replace the gas engines. As the
works expanded the 200/220-V d.c. system
became inadequate
and it was decided to
change over to a.c. for

both the generation
and the  primary
distribution.

From 1910 to 1937
all the works supply
was privately
generated in the works
power  stations  at
2,200 V, three phase,
50 cycles by mixed-
pressure turbo-genera-
tors of sizes ranging
from 500 kW to 3,750

The 2 2-kV overhead ring
main is fed from No. 2
power station; 7,500 kVA
transformer on left with
A.R.P. protection

kKW. The turbines ran mainly on the low-
pressure steam exhausted from the two (and
later four) reversing-mill engines which
drove the sheet-bar mills.  The turbines
changed over automatically to high-pressure
steam when low-pressure steam was not
available. The total generating plant capacity

was about 10,500 kW, and part of this plant
is still in operation. The reduction in the
private generation supply was brought
about as the result of a change of rolling-
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mill practice made in
1939 when three of the
reversing-mill engines
were taken out of
commission, so that
the available supplies
of low-pressure steam
were reduced.

The principal supply
for the works is now
taken from the North
Wales Power Com-
pany, although the in-
coming twin overhead

lines introduce a
supply direct at 66 kV
from the Central Elec-
tricity Board’s sub-
station at Mollington,
about three  miles
north of  Chester.
When this supply was
installed about eight
years ago a 6-6-kV
distribution system
was created to meet
the concentration
loads of the hot- and
cold-strip mill plants
which were put into

Electrical Review

The strip mill has a seventeen-panel 6-6-kV switch-
board (above) for its main drive motors, m.g. sets,
and transformers
The 2 2-kV ring main has nine section switches for

isolation purposes (left)

commission shortly afterwards.  The public
supply is taken through two 30,000-kVA
66/6-6-kVV Hackbridge transformers, with on-
load tap-changing gear, situated in a sub-
station adjacent to No. 2 power station. The
supply is taken to a nine-panel B.T.H. metal-
clad switchboard with circuit-breakers of
500-MVA rupturing capacity. Connection
with the older 2- 2-kV systems is made through
a 7,500-kVA and two 2,500-kVA trans-
formers, which enables the generating plant
to run in parallel with the public supply.
The section of the recording wattmeter chart
(p. 770) indicates the nature of the demand
made on the public supply system.

Two feeders, each 2 by 10-sq in. per
phase, are taken from the 6-6-kV nine-panel
switchboard to the strip-mill plant, via a
seventeen-panel English Electric metalclad

Space problems have been solved by careful plan-
ning; 440-V oil circuit-breakers and air-break switch-
gear in a steelworks substation
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switchboard which is also equipped with
circuit-breakers of 500-MVA  rupturing
capacity. This board supplies the slab mill
and strip mill main driving motors, motor-
generator sets, and the transformers. There
are nine large synchronous motors con-
nected at this point, all designed for operation
at unity power factor, and these correct the
overall power factor of the system to near
unity.  An interesting system of reactor
starting is used for these synchronous motors.
A single reactor, with a second equipment
installed as standby, is connected to a
common starting busbar from which any
synchronous motor may be started by means
of its “ start ” oil circuit-breaker. Interlocks
on the control prevent more than one motor
being started at the same time.

The older parts of the works and the slab-
mill and strip-mill plants are served by an
extensive 2-2-kV distribution scheme. In
general, and with certain exceptions arising
out of special circumstances, motors down to
about 50 H.P. are connected to this system,
whilst the largest motor connected to it is of
2,000-H.P. The older parts of the works,

All heavy cables are carried on steel racks in the hot-strip mill basement

being somewhat scattered, are served by an
overhead ring-main distributor with four 0-25
sq in. conductors per phase. This 2-2-kV
ring main is run through nine section switches,
which prove very useful for isolation purposes
because, as is inevitable in a plant of this
nature, considerable sectionalizing of the
distribution network is called for to permit
the duplication of supplies—a matter of very

Electrical Review
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great importance. The steel furnaces, rolling
mills, annealing furnaces and other plants
are operated 24 hours per day, and the loss
of supply, even for a short period, might have

Chart indicating the nature of the demand on
the public supply system

disastrous consequences. The extent of the
2-2-kV distribution scheme may be judged
by the fact that the average load on it is
around 10,000 kKVA.
Other systems used in the works are 440V,
3 phase, for general power, 400/230 V for
lighting, and 220/230 V d.c. Suitable sub-
stations fed from the
2-2-kV systems serve
the low-voltage net-
works, and we were
particularly impressed
to see how space prob-
lems have been met
by careful planning
in  equipping these
substations in which
considerable use is
made of both low-
voltage oil circuit-
breakers and air-break
switchgear. The d.c.
scheme serves prac-
tically all the cranes,
and the steelworks and

mill auxiliaries. The
experience  of the
maintenance staff over
many  years has

resulted in great con-
fidence in the steelworks mill-type d.c. motor,
which has therefore been standardized for
service on the cranes and the mill auxiliaries.
There is a total of 6,000 kW of a.c. to d.c.
converting plant for supplying the 230-V d.c.
system, both motor-generator sets and rotary
convertors being used.
In common with the systems previously
described, the d.c. system is extensively inter-

it
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linked throughout the works for security of
supply. For example, No. 2 steelworks has
two 500-kW rotary convertors, linked to the
hot-strip mill by means of two 0-5-sq in. twin
cables. The hot-strip mill and cold-strip mill
each have a 1,500-kW motor-generator
set linked by means of copper busbars with
two 4 in. by J in. conductors per pole, and
these are carried through an underground
cable tunnel.

For general distribution multi-core p.i.l.c.
and armoured cables are used, because over-
head lines have been very troublesome and
short-lived as the result of corrosion con-

Cargo

Electrical
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sequent on the sulphurous atmosphere in
which they operated. For the latest in-
stallations cable manufacturers have supplied
special braiding and compounding over the
wire armouring, to give improved protection
against corrosion, and this has proved very
valuable.

We are indebted to Mr. Reith Gray,
director and general manager, John Summers
& Sons, Ltd., for permission to visit the works
and to publish this and the foregoing articles,
and to Mr. S. A. Lewitt, chief electrical
engineer, and Mr. T. D. Martin, assistant
electrical engineer, for their assistance.

Ships

Standard Vessels Built During the W ar

mDETAILED information about the design

and equipment of fast “ standard ” cargo
liners and tankers constructed to Government
order is contained in a paper compiled by
Messrs. W. T. Butterwick and W. Mac-
Arthur Morison (who were associated during
the war period with the department of Merchant
Shipbuilding and Repairs, Admiralty) for the
North-East Coast Institution of Engineers and
Shipbuilders.

The Furness Shipbuilding Co., Ltd., developed
the outline design to comply with a very large
number of requirements of the Ministry of War
Transport, specially for the carriage of bulky
military cargoes, in which respect two of the

standard ships were the equivalent of three
peace-time  vessels. Normal drilling and
riveting construction was employed, though

welding was utilized by some builders who
possessed appropriate facilities.

The ships were about 500 ft long and 64 ft
broad, of 10,875 to 12,070 tons deadweight
and 15 knots with margin. Most were propelled
by geared turbines with oil-fired water tube
boilers; but some had Barclay Curle-Doxford
and Harland Kincaid Diesel engines of 6,800
to 7,500 S.H.P. in which cases there was a loss
of some 300 tons of deadweight due to the
heavier machinery and seatings.

The turbines were designed on an “ austerity ”
basis by the Parsons Marine Steam Turbine
Co., Ltd. Those built by Richardsons, West-
garth & Co., Ltd.,, had a rotor of a welded
hollow cone design, which reduced the weight

by 3-5 tons. The turbines built by the Metro-
politan-Vickers Electrical Co., Ltd., were of
fabricated steel construction and integral to

withstand the effects of underwater explosions.

Apart from the turbine feed pumps for the
boilers and the steam air ejectors for the con-
densers, all the auxiliaries were electrically
driven ; each ship had three Diesel d.c.
generators of 175 kW at 220 V and one 10-kW
set (also driving a small compressor) for lighting
when in port. The tanker auxiliaries were

similar, except that two additional 30-kW steam
driven sets were provided. On the Diesel
propelled ships each auxiliary set was of 210 kW.

Cargo derricks were of 5, 10, 30, 50 and 80
tons; all the 19 electric winches were of 30 H.P.
each and so arranged that they could be operated
singly by means of a special selector switch, or
coupled electrically and mechanically for
operation from either of the normal positions.
Each controller had a watertight double pole
isolating switch with removable key handle.
The wiring formed four ring mains with not
more than six winches on any one circuit. A
double pole fuse box and four removable links
of the handle type enabled any winch damaged
by enemy action to be completely isolated
from the deck without going down below, so
that all remaining winches on the affected
circuit could continue to function normally.

In view of the special service of these ships
and their cargoes, their protective equipment
exceeded the normal provision. Special de-
gaussing gear was fitted, of the low-voltage
kind, energized from three motor-generator
sets with voltage regulators varying their fields,
actuated remotely from the chart room. Radar
and merchant aircraft beacon gear were fitted
amidships and “Asdic ” equipment in a specially
constructed compartment in the bottom of the
first hold. The master gyro compass had
several repeaters, a recording echometer was
fitted and there were extensive telephone and
alarm control systems.

I Schools for Signal Linemen

E G.W.R. isopening new technical schools
at Bristol and Birmingham this month
f

or training candidates to fill a large number of

vacancies for key maintenance staff in the
company’s Signal Department. A three months’
intensive course will be given in the installation
I)\nd upkeep of mechanical and electrical

ignalling apparatus, block telegraphs, electrically
Iperated points, track circuits and telephones.
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Views on
Reflections on

NE good custom which fell into desuetude
during the war was the penny collection

in aid of the funds of the Electrical Industries
Benevolent Association instituted some years
ago by the late Mr. J. Y. Fletcher. | was
therefore pleased to hear Mr. L. C. Penwill,
chairman of the E.I.LB.A. Committee,
announce at last Friday’s Electrical Industries
Ball the Association’s determination to
resuscitate the penny collection. Mr. Fletcher,
it will be remembered, provided a supply of
special plastic plates for the purpose. Those
who still have them should polish them up
and put them into active use again; those
who have not should write to the Secretary.

* * *

It is reported in the October Electrical
Power Engineer that a member appeared
before the National Executive Council of the
Electrical Power Engineers’ Association at a
recent meeting to explain why he had
accepted a chief engineer’s position which
had been “ banned” by the Association.
With great regret the N.E.C. found itself
unable to accept the member’s explanation
and his expulsion was confirmed. Sub-
sequently the N.E.C. decided that any
member applyingfor or accepting a “ banned”
appointment should be “ summoned to
defend himself before the National Executive
Committee.”

* * *

At the same meeting, | see, the Electrical
Power Engineer was said to have shown a
tendency to depart from its “ non-political
tradition.” The editor, Mr. A. M. F. Palmer,
M.P., explained how difficult it was to avoid
references to political matters, but he repudi-
ated any suggestion that he had shown
political bias. But why should Mr. Palmer
have had to defend himself? After all the
E.P.E.A. is a trade union, which inevitably
puts it into the political arena and, moreover,
it is committed to certain policies which if
not essentially political have been made so.

* * *

Accusations of “ snooping ” have been
made against the Southport Electricity
Department because of an endeavour which
is being made by the Department (engineer,
Mr. W. T. Gann) to ascertain exactly what

Electrical Review
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the Vews
Current Topics

apparatus is in use. Lack of knowledge of
connected load is a handicap from which
most undertakings suffer, although according
to the strict letter of the law (Section 24,
Electric Lighting Act, 1882) “ any officer
appointed by the undertakers may at all
reasonable times enter any premises to which
electricity is or has been supplied by the
undertakers ... for the purpose of ascer-
taining the quantity of electricity consumed
or supplied” and for other purposes. In
actual practice most undertakings hesitate to
involve themselves in a thorough investigation
of perhaps thousands of premises or to risk
upsetting good relations with consumers. At
Southport, Mr. Gann treats it as “ a matter
of kindness and courtesy if the required
information is given.”

A short time ago | referred to a note by
“ Pilgrim Three ” in the Electrical Contractor
regarding a 7-gallon tank containing two
10-kW immersion heaters. | suggested that
the tank was somewhat small or the heaters
somewhat large. In the November Electrical
Contractor “ Pilgrim Three ” admits that he
made a slip—the total loading is 10 kW (two
5-kW heaters). He says there is space for a
third but it was found unnecessary.

Poultry farmers are perturbed about the
cuts which are having to be made in electricity
supply for they say that interruptions may
have serious effects upon hatching eggs and
newly-hatched chickens. The hope has
been expressed that any necessary cuts will
be spread over as wide an area as possible
to minimize the stoppage in any particular
district. The daily press makes a great
deal of play with the term “ spoilt dinners”
in connection with electricity cuts, but this
is less serious than the total destruction of
dinners ab ovo, as it were.

* * *

Dr. Martin Ruhemann (according to the
Crewe Guardian) expressed the view at a
recent discussion organized by the Crewe
Co-operative Educational Committee that
“ atomic energy would soon be so cheap and
harmless that children would be able to play
with it in the garden.” A nice prospect for
future Guy Fawkes’ Days i—REFLECTOR.
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Synthesizing: Cooking:

Electrical Review

Load

Theory Confirmed by Practical Test

WITH the present strin-
gency in supplies of

materials and long delivery dates for electrical
machinery, forecasting of load becomes more
and more important and, because of the
narrowness of margin between revenue and
costs due to the heavy increases in the latter
(principally coal and wages), accuracy is most
essential.

In an article on “ Load Forecasting ” which
appeared in the Electrical Review of July
27th, 1945, the author outlined the theory of
applying statistical methods to synthesizing
loads. On the assumptions that the indi-
vidual cooker demand was 4 kW and that
3 kWh was used between 10 a.m. and 1p.m.
on Sunday for cooking, the theoretical
demand to be expected from 900 cookers
connected was then given as 1,341 kW or
1-49 KW each.

It was suggested that these assumptions
might not be valid for all undertakings, but
that engineers could check characteristics of
their own cooker consumers by installing
recording ammeters in a few circuits selected
at random, and constructing frequency
distribution curves from the results.

The result of one such practical test con-
firmed the theory outlined in the earlier article
and also points of statistical theory dealt
with by P. Schiller in the Electrical Review of
December 29th, 1944. The raw material data
was collected from recording-
ammeter charts for two week-
ends and the intervening
weekdays from the cooker
circuits of ten consumers
chosen quasi-randomly from
a West Country area. The
sample was made as repre-
sentative as possible in regard
to both occupation
family size, so that the sample
cannot be considered strictly
random, but that is an advan-
tage rather than a disadvantage, as has been
demonstrated in other sampling work (e.g.
E.R.A. Report K/T. 113). The size of the
sample was restricted by the availability of
suitable instruments, and in any event it was
hoped to demonstrate how individual con-
sumer characteristics can be used to forecast
the load of the bulk or “ population ” by

Y\

By G. O. McLean, MEng.

and AV

synthesis, in contrast to
analysing the bulk to arrive
at the individual’s characteristics.

As already indicated, the principal charac-
teristics we want to know are the demand, the
“ peakiness ” of the demand (load factor is the
usual measure of this) and the times during
which the peaks occur in individual cases.
The ten ammeter charts were examined for
these facts, and the individual results tabulated
in groups so as to give frequency distributions
from which the average and the measure of
dispersion known as *“ standard deviation ”
could be calculated. For instance, the peak
loads recorded were divided into twelve
groups, the interval between each group
being i A* (secondary current) and the
numbers in each group totalled and expressed
as a percentage of the total.

Whereas the cooking load is known to be
highest on Sunday (between 12 and 1 p.m.),
most undertakings have, for the past six years
at any rate, experienced their system peak at
8.30 a.m., and breakfast and dinner cooking
loads are, therefore, usually considered
separately.

Fig. 1 shows how peak loads were distri-
buted over the hours of the day. Where two
or three equal demands were recorded in the
day, all the times were included in the fre-
quency tabulation. Individual peaks occurred
over a surprisingly wide range of times,

U H~T~n H r-rQn-
0 0 12 [ 4 5 6 7 £
NOON PM
Fig. |— Peak time frequency

namely, from 7 am. to 9.30 p.m. Another
unusual feature is that the 11 to 11.30 a.m.
frequency predominates, although there are
three times as many weekday recordings as
Sundays in this particular survey. This

* Current readings were made by means of current
transformers and a 5-A recorder, calculations made with
original recordings and conversion factors being applied
later.
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indicates that in the area concerned a cooked

mid-day meal was general.

Fig. 2 is a graphical representation of the

severity of the cooking load between 8 a.m.

and 9 a.m. for the sample concerned.

average demand was 2-0 kW, though the
range was from 0 to 6 kW. Space does not
permit tabulation of all the figures recorded,

or the calculations
involved in expressing
mathematically the
average and the spread
of the other results
about the average.
Statistically, these two
facts tell the investi-
gator all he wants to
know about the distri-
bution of the results,
if he can assume that
the graphical picture

is a fairly symmetrical bell-shaped curve
(known as the normal or Gaussian curve).
The dispersion factor is often expressed as a
percentage of the average and is then called

the coefficient of variation. It is the
ratio of the statistical unit, known as
the standard deviation, to the average.
In this case the coefficient is 66 per
cent, which means that there is a good
chance (roughly odds of 3 to 2 on)
that any single cooker load at break-
fast time is 2 0 kW + 66 per cent —
or between 0-66 and 3-32 kW.
Similarly, the results for Sunday
demands between 11-30 a.m. and
1 p.m. were 4-25 kW average with a
coefficient of variation of 36 per cent.

The difference in the characteristics of the
two cooking periods is very marked; i.e., the
Sunday cooking demand (average individual)

November 15, 1946

is more than double the breakfast average de-

mand and is also twice as consistent (variation

coefficient about half). It is necessary to
emphasize at this point that the
figures given are instantaneous de-
mands and not half-hour demands,
as the ammeter charts were actually
divided into 5-min intervals and the
spot readings at those intervals
tabulated.

The “ peakiness” of the peak is
indicated by the Fig. 3 histogram,
as it shows the frequency with which
the daily load factors occurred. The
outline is bell-shape, with the excep-
tion of one portion between 12 and
14 per cent, which was due, it is
suspected, to a sticking ammeter on
one consumer’s premises. Nearly 50
per cent of the load factors recorded

were between 5 and 8 per cent, the average
being 7-84, with a coefficient of variation of
45 per cent.
If, instead of taking the whole twenty-four
hours, shorter periods were considered and
load factors calculated,
the average load factor
during the breakfast
hour 8 am. to 9 am.
would be as high as
50 per cent, showing
that there was either a
steady load for 30
minutes out of the 60,
or, if there were sharp
peaks, kben they were
recurring at frequent
intervals. Examination
of the charts showed that the former was
the case.
Fig. 4 illustrates this point, as it shows the
frequency of the minutes in use between the

Fig. 4.— Usage period frequency

hours of 8 and 9 am. There are nine 5-min
periods, each with about 10 per cent of the
total, the average being about 30 minutes,
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giving the 50 per cent load factor noted above.
(Actually the number of times the cooker
circuit was switched on and off during the
whole day averaged about ten). The high
percentage shown for 55 to 60 min in Fig. 4
is abnormal owing to the sticking ammeter.
Before comparing the practical with the
theoretical results, the question of diversity
has to be considered. Fig. 5 shows the actual
diversity existing amongst the ten consumers
during the Sunday cooking period (11.30
a.m. to 1 p.m.) The records (two Sundays

for each consumer) were considered in the
following way. The records were taken at
random and labelled:
Aj BlcC*.......... j Jj
The Ai and Bx loads were then added, and
the nine other consecutive pairs similarly
treated. Thus Axand Bx gave a combined
instantaneous demand of 8-2 kW; C1 and
D1 9-4 kW; and E* and Fj, 5-8 kW. Divid-
ing by two to get the demand per consumer,
the ten results were:

41; 4-7; 2-9; 2-8; 4-2; 4-1; 4 02; 3-45; 2-3;

4-2 KW.

The highest is 4-7 kW, the lowest 2-3 and
the average 3-68 kW. These three figures are
plotted on the chart on a vertical line through
the point on the base line for two consumers.
Next, the Aj Bx pair were added to the
Cj Dj pair, and the Cj Dxpair to the Et
pair to get ten groups of four.  Groups of
six were obtained by adding three pairs
together; and finally groups of fifteen by
adding fifteen consecutive individual results
beginning with AxBxCxDxand Ex Smooth
curves have been drawn through the points
indicating the range limits, and these show
quite clearly the justification for the theory
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regarding the shape of such curves.* The
value to which the curves converge will be
fixed by the average load factor of the appli-
cation being considered, e.g. breakfast
cooking or water heating.

The result indicated by the dotted exten-
sions, 2-6 kW, is not the half-hourly demand
per consumer after all possible diversity has
been taken into account, as the figures used
were instantaneous demands and for the
summation of the twenty records, there still
remained a load factor of 70 per cent, giving

the true after-diversity de-
mand on the half-hourly
basis of 1-82 kW. Criticism
of the use of the second
Sunday’s results, on the
ground that greater diversity
would be shown by 20
different  consumers  and
probably more still by 200
consumers, is no doubt justifi-
able, but the figure does
demonstrate how rapid the
approach of the two boun-
dary curves is with short-
period load factors of even
50 per cent. (In the same
company’s area, the Sunday
cooking demand at a major
substation to which 1,100
cookers were connected was 2,000 kW,
which after making allowances for other
loads gave a residue of 1-36 kW per cooker.)

In conclusion, an attempt must be made
to relate the actual results to the theoretical
forecast. The theory outlined in the earlier
article was to the effect that if there were
evenly distributed in a certain period of time,
called the peak-concentration period, an
infinite number of equal loads, then a diver-
sified demand would tend to be the average
of a single load over the whole period
multiplied by the number of loads involved.
This simple statement had to be modified,
because in practice we do not deal with
infinitely large numbers but with definite
figures, generally in hundreds or possibly
thousands, fed from a single distribution
substation.

The adjustment consisted of adding to the
concentration-period load factor an amount
inversely proportional to the square root
of the number of consumers concerned.
This particular sample gave us sixty weekday

*C. Bary (U.S.A.) has pointed out that plotting coinci-
dence factors against number of consumers gives rect-
angular hyperbolas.
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breakfast cooking results and twenty Sunday
dinner cooking results, and we have seen
above that the mean demands of these results
were 2-0 kW for breakfast and 4-25 kW for
Sunday dinner on an instantaneous basis and
1-0 kW and 2-73 kW respectively on a half-
hour demand basis. The mean individual
load factor for both periods was 50 per cent.
Theoretically then, the after-diversity demand
(i-hour basis) should be 0-56 kW per con-
sumer for the breakfast load and 1-65 kW
per consumer for the Sunday-dinner load.
The summated results actually experienced

Bombay Electrical

of Grid System

Establishment

JC'OLLOWING the lead

Government of India in
rationalization and development of electric
power—by introducing, during the Budget
Session of the Assembly, its Electricity Supply
Bill, 1946—the Government of Bombay has
proposed the establishment of a grid system
in regions which lend themselves to such
development economically under quasi-State
control. As soon as the Central Legislature
passes the Electricity Supply Bill, the Bombay
Government will be setting up an Electricity
Board to *“ rationalize ™ the generation of
electricity by using a few selected stations having
natural advantages; to make available pro-
gressively large amounts of power at low rates;
and to bring the energy within reach of a
progressively increasing number of the popula-
tion—urban and rural.

given by the
regard to the

Inefficient Stations to be Closed

New hydro-electric and thermal stations
will be established. These and the existing
efficient generating stations of licensees,
wherever practicable, will be interconnected.

Inefficient stations will be closed down and the
licensees concerned supplied with bulk power.
W herever possible, rural areas within the grid
regions will be supplied power from the system ;
small Diesel stations will be established in
isolated townships. It is also proposed to give
financial assistance to small-scale industrialists
in rural areas in acquiring electrical machinery
and equipment by hire purchase.

Two 15,000-kW steam turbo-generators are
being installed at Ahmedabad. While accord-
ing to the present programme, grid power will
be available in Ahmedabad, Kaira, M attar,
Nadiad, Umreth, Anand and Borsad early in
1948, it is proposed to undertake the pre-
liminary investigation of the Koyona hydro
project, which will supply electricity to the
Deccan, including the industrial areas of
Sholapur, Satars, and Poona Districts, as early
as possible.

Pending

the establishment of the Bombay
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were 0-62 kW in the former case and 1-82 kW
in the latter. o

Local conditions, such as diversity of

occupation, times of starting and stopping
work and distances between homes and work-
places, can all seriously affect the cnarac-
teristics of the load. Fortunately, the habits
of a locality change very slowly, and therefore
when the characteristics (average demand,
concentration period and load factor) have
been determined, the theoretical forecasts can
be used with confidence for a period of three
to five years before a fresh check is needed.

Proposals

Electricity Board, a special grid department has
been organized. The development programme
under execution at present consists of the
following:—The North Gujerat Scheme: Two
15,000-kW steam turbo sets are being installed
by the Ahmedabad Electricity Company to
supplement the existing 37,500-kW station.
Bulk power from the company will be received
at a Government-owned station, whence it
will be transmitted to Baroda and Kalol. The
South Gujerat Scheme: A new steam station
is to be established in the Surat Region, com-
prising, initially, two 7,500-kW turbo sets.
It is proposed to construct an e.h.v. line from
Surat to Bulsar with main stations at Navasari,
Billimora, and Bulsar. Rural electrification
schemes have been sanctioned for a number of
districts.

The Government of Bombay has made an
agreement with the Government of Mysore for
the purchase of up to 3,730 kW from the Jog
hydro-electric station. This power can be
obtained some time in 1947. Other electrical
projects which are likely to be taken up by the
Government within the next ten years are the
Kona hydro project, the Kalinadi and Bhatgar
schemes, and the Bhandardara-Randha scheme.
— Reuter's Trade Service (Calcutta.)

Bengal Project

CCORDING to the Indian Textile Journal,

effect is shortly to be given to a project
for the electrification of nearly 2,200 square
miles of the rural area of Bengal at a cost of
approximately Rs350,00,000. The scheme,
which has been approved by the Provincial
Development Board, was drawn up by the
Central Technical Power Board of the Govern-
ment of India in order to promote industrial
development to the north and north-west of
Calcutta. A bulk supply will be taken from
the Gourepore Electric Supply Co. and trans-
mitted by 120 miles of 33-kV lines in the form
of a ring circuit to Krishnagar, Burdwan and
other towns.
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News of Men and Women ot the Indtistry

rBAHE B.E.M.
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has been awarded to Mr. B.
Wainwright, an employee at Blackburn
Meadows power station of the Sheffield Corpora-
tion, for gallant conduct. In January last an
explosion at the station caused fatal injuries to
two men. Mr. Wainwright, at great risk to him-
self, worked his way to the back ofsome boilers
in a steam-filled boiler-house and shut off the
escaping steam.

On November 8th the staff of the North-
Eastern Electric Supply Co., Ltd., presented
Col. S. E. Monkhouse with an inscribed antique
table, a salver made of old Newcastle silver and
a cut-glass decanter to mark the termination of

his executive activities with the company.
Col. Monkhouse remains on the board of
directors. The presentation was made by

Lt. Col. E. H. E. Woodward (general manager
and a director of the company), and in expressing
his thanks Col. Monkhouse paid warm tribute
to all departments for the support he had re-
ceived from them during the time he held chief
executive office on the management.

Mr. C. S. Agate, E.M.l. Engineering Develop-
ment. Ltd., is the new chairman of the Radio
Industry Council. He succeeds Mr. T. E.
Goldup (Mullard Wireless Valve Co., Ltd.).

Mr. F. S. Mitman has resigned the position of
managing director of the Brush Electrical
Engineering Co., Ltd.,, and is succeeded by
Mr. Alan P. Good.

Mr. W. S. Thomas, works manager of the
Splendor Lamp Co., Ltd., has been elected
Deputy Mayor for the Borough of Malden and
Coombe for the municipal year 1946-47.

Captain H. S. Hayes, of Bristol, has been
appointed to the Colonial Service as an electrical
and mechanical engineer in the Public Works
Department, Nigeria.

“ The Gothics ” (the football
Norwich works of Laurence, Scott & Electro-
motors) have made further progress in the
F.A. Cup and are now due to meet a pro-
fessional team, Colchester, on November 16th.
It is many years since a works club team from

club of the

the Eastern Counties has gone so far in the
competition.
York Corporation Electricity Committee

reports the resignation of Mr.
power station superintendent.

The Music Society of Central London Elec-
tricity, Ltd., is giving a symphony concert at
the Kingsway Hall, Kingsway, London, W.C.2,
on December 2nd, when Mr. John Steele will
conduct. The standard of previous concerts
given by this society has been high and the
programme, which includes Beethoven's No. 1
symphony in C major and Schumann's piano-

ct

A. G. Forgan,

forte concerto in A minor, is an attractive one.
The solo pianist is Guy Jonson of the Royal
Academy of Music, but the whole of the
remainder of the programme is given by members
of the staff of Central London Electricity, Ltd.
Tickets (5s.. 3s. 6d. and 2s.) can be obtained
from Mr. R. A. Brown, box office manager,
19, Carnaby Street, W .I.

On his retirement after over forty years’
service Mr. G. W. Steward, general manager and
engineer of the Lowestoft Corporation Elec-
tricity and Transport Department, was presented
with a barometer and a cigarette case from the
staff. The presentation was made by the
Mayor of Lowestoft, CouncillorJ. W. Woodrow.

At a farewell gathering recently the staff of
A. Reyrolle & Co.’s Leeds office presented
Mr. W. Hanna, their

erection superintendent

for the Midlands area,

with cuff-links and a

cheque to mark his

retirement. Mr. Hanna

has been with the com-

pany for twenty-nine
years, twenty-one of
which were spent in the
Midlands.
Mr. F. Fowweather,
B.Sc., of Bolton, who
has been appointed
Mr. W. Hanna assistant  lecturer in
physics at Manchester
College of Technology and Manchester
University (Faculty of Technology), was

concerned during the war with the design and
development of radar equipment as research
engineer and physicist with Ferranti, Ltd.

The committee of the Electrical Industries
Benevolent Association for the counties of
Wiltshire, Somerset and Gloucester have
appointed Mr. W. J. Murphy, of Foster Electrical
Supplies, Ltd.. 200. North Street, Bedminster,
Bristol 3, as secretary in succession to Mr. W.
J. Woodcock.

SirJames Swinburne, Bt.,, F.R.S., has resigned
the presidency of the OIld Cromptonians’
Association and he is succeeded by the Earl
of Mount Edgcumb. The name of the organiza-
tion has been altered to " Cromptonians'
Association."

Obituary

Dr. K. H. Gvr.—We regret to record the
death of Dr. Karl Heinrich Gyr which occurred
on November 3rd in his sixty-eighth year.
A native .of Zurich, Dr. Gyr was educated
there and at Lausanne and Dresden; graduating
at Zurich, with the degree of Ph.D. On return-
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ing from a stay in the United States and in
England he joined the firm of H. Landis, a
fellow student and an old friend of his, and
in 1905 the firm of Landis & Gyr was founded.

In 1912 a company under the name of Landis
& Gyr, Ltd., was registered in England and in
1928 the workshops were transferred from
Hampton Hill to North Acton. Under the
leadership of Dr. Gyr the business developed
until it became one of the leading electricity
meter manufacturing concerns, with factories
in Switzerland, England, France and Germany.
Dr. Gyr was chairman of Landis & Gyr, Ltd.,
and was on the "boards of a number of other
companies. In 1945 the Federal Technical
University in Zirich conferred on him the
honorary degree of Doctor of Technical Science
in recognition of his outstanding technical
achievements and the services he had rendered to
Swiss industry. Although Dr. Gyr had been
ill since 1939 he was at his office regularly
until a few weeks ago.

The funeral service at Fraumunsterkirche,
Zirich, on November 6th was attended by
representatives from Swiss industry and from
his company.

Mr. C. Rodgers, O.B.E.—We deeply regret to
record the death, which occurred at W atford on
November 5th, of Mr. Charles Rodgers, deputy
director of the British Electrical and Allied
M anufacturers’ Associ-
ation. Mr. Rodgers
had served B.E.A.M.A.
for a long period,
and was to have retired
at the end of. next
month. He was ap-
pointed secretary in
1921 and deputy
director in 1935, con-
tinuing to act as secre-
tary also for a further
three years until the
appointment of the
Hon. J. R. Rea.

A native of Wath-on-
Dearne, Y orks, Mr.
Rodgers was educated at Sheffield University,
the City and Guilds Engineering College and
Zurich Polytechnic, gaining the degrees of
B.Sc. (Lond.) and B.Eng. (Sheffield). Subse-
quently he joined the staff of Siemens Bros.
Dynamo Works, Ltd., with whom he served as
chief a.c. designer at Woolwich and Stafford
until 1904 and later was transferred to London
to deal with administration and publicity
matters. He was a member of the Institutions
of Electrical and Mechanical Engineers and at
various times served on the Councils of the
I.E.E., the British Standards Institution, the
Electrical Research Association, the Electrical
Development Association and the Science
Museum; he was also hon. secretary of the
British National Committee of the World
Power Conference. Mr. Rodgers leaves a

Th« late
Mr. C. Rodgers
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widow, two daughters and one son, Mr. A.
Rodgers, who is with the Metropolitan-Vickers
Electrical Co., Ltd. The funeral was held on
Saturday preceded by a service at the Watford
Parish Church.

Mr. F. B. Leonard.—The death has occurred
of Mr. F. B. Leonard, former deputy chief
electrical engineer with St. Marylebone Borough
Council, who retired in 1944.

Mr. James Mclintosh, A.M.l.E.E., telephone
manager in Edinburgh, died on November 5th,
at the age of sixty.

W ills.—Mr. Charles James Beaver, M.I.E.E.,
a director of W. T. Glover & Co., Ltd., who
died on March 20th last, left £14,846 gross,
with net personalty £13,287.

Mr.  William James Trotwood Thomas.
A.M.I.E.E., who died on January 12th last,
intestate, left £2,834 gross, with net personalty
£380.

Mr. Hubert Grainge Treadwell, of Waisteria
House, Middleton Cheney, Northants, electrical
engineer, who died on September 11th last, left
£1.357 gross, with net personalty £34.

Electricity in Glasgow

TPABLES included in the accounts

Glasgow Electricity Department (general
manager, Mr. G. Morgan) for the year ended
May 31st last show that the net capital expendi-
ture to that date was £10,497,071, of which
£7,951,058 had been repaid. Interest on loans
for the year amounted to £80,667 compared
with £134,866 in 1939-40. Gross revenue
increased during the year by £34,085 to
£2,171,104 but there was a much greater rise
in working expenditure—£218,019—making the
total £1,903,697. After meeting loan charges
and income tax the net result was a loss of
£98,924 compared with a surplus of £62,158
in the preceding year. This is the first deficit
recorded in the table which covers seventeen
years. In addition a sum of £108,167 (against
£11,540) was required for capital and special
expenditure and, together with the deficit, this

of the

reduced the balance carried forward from
£337,731 to £130,640.
The Department generated 665-9 million

kWh during the year (against 672-7 million in
1944-45) of which 37-5 million (35-9 million)
was used at the works); in addition 4-3 million
kWh (4-5 million) was purchased. Sales
totalled 658-4 million kWh (668-4 million), the
proportion expended in distribution and not
accounted for rising from 6-03 to 7-83 per cent.
From a statement of costs per kWh sold it is
seen that last year’s purchase cost figure of
0-6229d. compares with 0-5439d. in 1944-45
and 0-3148d. ten years ago; the corresponding
total expenditure figures were 0-8274d., 0- 7450d.
and 0-7901d. Revenue per kWh sold last year
averaged 0-7913d. against 0-7673d. in 1944-45
and 0-8289d. a decade ago.
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INTEARLY six hundred people gathered at
a» Grosvenor House, Park Lane, London,
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Substantial Aid for E.I.B.A. Funds
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hoped that by this time next year
Grosvenor’s large ballroom, which was in

W., last Friday for the second post-war
Electrical Industries Ball.  Although full
freedom from austerity and restrictions has
not yet been achieved there was quite a
pre-war spirit which made the function a
thorough success.  Dancers would have
welcomed a little
more  freedom of
movement, but it is

Right : Dancing in pro-

gress at last Friday’s

E.I.LB.A. Ball. Below :

The President (Mr.

W alter Riggs), Chair-

man (Mr. L. C. Penwill)
and friend

American occupation during the war years,
will again be available. As it was the
number of guests had to be limited and many
of those who wished to be present were
disappointed.

The guests, who included many well-known

Above : Mr. W. J. Jones
(E.L.LM.A)) and Mr. J. W.
Simpson (I.M.E.A.) and their

party. Left : Mr. L. C. Sharp's
table.
people  representing ’ all

branches of the industry,
were received by Mr.
Walter Riggs, the president
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of the Electrical Industries Benevolent
Association, and Mrs. Riggs. During the

Messrs. A. L. Lunn (L.P.T.B.), J. Hacking
(C.E.B.) and W. N. C. Clinch (Northmet Co.)

supper interval the president gave a brief
address in which he commended the objects
of the Association.

At a later juncture Mr. H Senior Fothergill.
the E.I.B.A. secretary, announced the num-
bers of programmes which entitled the
fortunate holders to prizes presented by
electrical manufacturers. These comprised
fires from Berry's Electric. Ltd., the English
Electric Co., Ltd., and Ferranti, Ltd,;

V. Hunter's party
Mr.
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announced that it amounted to £53: in
addition £104 had been realised from the
sale of programmes. He said that the
Association aimed at restoring the custom
of penny collections at all electrical functions

Mr. V. Z. de Ferranti, President I|.E.E., and

Mrs. de Ferranti in conversation

and those who were willing to help were
asked to communicate with the secretary.
The dance programme was of a very' varied
character, ranging from the most modern
back to the waltz and polka, and Debroy

Noel and Lady Curtis Bennett and

H. Nimmo (Electricity Commissioner)

vacuum cleaners from the British Vacuum
Cleaner & Engineering Co.. Ltd.. and the
Hotpoint Electric Appliance Co.. Ltd.: a
radio receiver from the General Electric Co.,
Ltd.; and an electric blanket from H. J.
Baldwin & Co.. Ltd. The respective prize
winners were Mr. E. J. Vidler. Mr. M. Stone.
Major A. Young. Mr. F. C. Lucas, Mrs. J. G.
Briggs. Mr. S. Ferguson and Mr. E. J. Jarvis.

An excellent cabaret show was given by the
Dehl Trio. Charlie Chester and Helen Hill
lwith Frank Wilcock at the piano). A
" penny collection " was taken up and Mr.
L. C. Penwill, chairman of'the Court,

Somers and his band added greatly to the
success of the occasion. The organizers had
reason to be gratified at the results of the
ball: the guests certainly enjoyed themselves
while augmenting the Association's funds.

I.E.E. Chesters Estate.—At the meeting of the
I.E.E.. on November 7th. Mr. E. Leete gave a
brief outline of the scheme for building the
Chesters Estate by the Committee of the I.E.E.
Benevolent Fund—a brochure concerning which
has already been sent out to all members—and
an appeal was made for the £50.000 Fund,
which is the amount estimated to be required.
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Network Design
“ Retail Delivery Service”

I AHE development of electricity distribu-
m tion was the subject of the inaugural
address of mr. W. H. Howard (Dundee
Corporation) as chairman of the enlarged
and re-named |.E.E. North-East Scotland
Sub-Centre (including Aberdeenshire and
Kincardineshire with Dundee). Distribution
was described as a “ retail delivery service,”
the successful management of which
demanded a wide knowledge of local require-
ments; the existing state of affairs needed
some revision.

Generation and distribution were becoming
more elaborate and remote from each
other and new entrants to the industry were
finding it increasingly difficult to become
proficient in both branches, so were obliged
to specialize in one or the other. Would
the two branches eventually be entirely
separated ?

Such an event might in some respects be
beneficial, for distribution problems had
received too little attention in the past; to
some extent they had been overshadowed by
the more vital problems of generation,
resulting in a good deal of needless expendi-
ture owing to lack of sufficiently well worked-
out policies of dealing with progressive
load increases.

Most supply engineers considered that
network design was either relatively simple,
not calling for a high order of technical
skill, or that it was extraordinarily difficult,
the number of imponderable factors to be
taken into account rendering a theoretical
approach impossible, so that intelligent
guesswork must be used to a large extent.

Mr. Howard did not subscribe to either
of those contradictory opinions. In view
of the capital involved (more than half the
expenditure of the industry being sunk in
distribution) he considered the systematic
study of network design to be overdue,
pointing out that voltage control and pro-
tective gear policies profoundly influenced
network costs.

At present the network designer had to be
taken on trust; he could save or waste much
money without the fact being realized one
way or the other. It did not seem possible
to devise a reasonably simple set of standards
by which to judge the success of network
design, so there appeared to be a good case
for a central research and training establish-
ment for working out sound general policy
and training specialists for this responsible
work. Better planning was one of most promis-
ing means of further improving efficiency.

Edmundsons’ Engineers

Retirement to Set Up as Consultants

¥W E are informed by Edmundsons Electricity
Corporation, Ltd., that Mr. Charles H. P.
Ewbank, their chief engineer and four of the
departmental heads who have served under him
at Edmundsons have retired from their positions
to set up in business on their own account as
Ewbank & Partners, Ltd., engineering con-
sultants. Their registered offices are at 109,
Jermyn Street, London, W., but pending the
acquisition of suitable premises, they will
operate from 24, Gillingham Street, S.W.I.
This arrangement has not only enabled them
to solve the otherwise almost insuperable
problem of adequate accommodation, but is
particularly convenient in the fulfilment of their
first contract, which is with Edmundsons.
Ewbank & Partners, Ltd., have signed an
agreement with Edmundsons to do for them all
that they have done in the past as officials of
the Corporation. The continuity of service thus
secured is important in view of the extensive
developments planned by Edmundsons.

Mr. Thomas E. Boothby, formerly Edmund-
sons’ deputy chief engineer, Mr. Donald E.
Bird, electrical engineer, Mr. Samuel N. Chew,
project engineer and Mr. William Kitson,
generation engineer, are Mr. Ewbank’s fellow
directors in the new company. They have each
been responsible in their own departments at
Edmundsons, and under the general supervision
of Mr. Ewbank, for the great developments in
the Edmundson areas in the past two decades.

Mr. Ewbank and his colleagues were respon-
sible for the design and erection of the Little
Barford and Llynfi power stations. The latter
was built in the record time of nineteen months.

In an interview Mr. Ewbank said, “ My fellow
directors and | have always worked as a team
and we hope by the formation of this company
to continue as a team. In view of the uncer-
tainties of the future we felt it was the one way
of ensuring that we kept together. Moreover,
we believe that as a team we can do far better
work than if we were separated.”
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Fuel Economy Abroad

"m"HREE reports on fuel economy since 1939
have been published by the Central Office

of the World Power Conference, London.
These have been prepared by the National
Committees of the Netherlands (6d. net),
Denmark (6d.) and Sweden (Is.). The first

relates to the production and consumption of
fuel and the plight of the inhabitants of Holland
under enemy occupation.

In the report dealing with Danish conditions,
references to the use of alternative fuels indicate
that one ton of good pit coal is equivalent to
2~ tons of peat and slightly more of brown coal;
methods of adapting existing boiler house
practice to such fuels are briefly described.
In many small power stations windmills up to
60-kW are used as supplementary sources of

energy and Diesel engines have been con-
verted to natural-gas operation.
In Sweden the capacity of hydro-electric

increased from L78 million kW
in 1945 and the

stations was
in 1939 to 2-54 million kW

figure, including plant under construction, is
now over 3 million kW. The hydro-electric
output rose from 8,125 million pre-war, to

13,100 million kW h last year—an increase that
has reduced the annual consumption of coal by
the equivalent of 750,000 tons. During the
same period the output of thermal power
stations fell from 924 million to 400 million
kW h.

The four 200-kV lines which transmit
hydro-electric power from the north to the
central and southern parts are insufficient and
two more will be completed in the near future.
Attention is being paid to the use of higher
voltages, either a.c. or preferably d.c. Con-
sumption of electricity in households has been
increasing rapidly. Railway electrification is
said to have solved fuel transport problems.
Trolley-buses have been introduced in the
bigger cities. More use has been made of
peat, one ton of which is stated to correspond
to half a ton of coal, and other fuels, brief
particulars of which are given.

High-Voltage Gas-Cushion
Cables

4~TAS-CUSHION cables for the highest

voltages are the subject of a paper presented
by Mr. T. R. P. Harrison (W. T. Henley’s
Telegraph Works Co., Ltd.) before the Trans-
mission Section of the Institution of Electrical
Engineers.

The author reviews their performance under
tests, which have been formulated to furnish
design data, in comparison with normal cables.
Tests were conducted at power frequency in
the Henley Research Laboratory while impulse
tests were made at the National Physical
Laboratory.

The special

requirements pertaining to the
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impulse testing of cables are enunciated, the
present dearth of data on this aspect being
revealed, which necessitated special investiga-
tions in two respects. First, by inference, the
presence of nitrogen gas at a pressure of 200 Ib
per sq in. does not seem to cause any reduction
of the impulse breakdown voltage. Secondly,
the impulse breakdown stress of a gas-cushion
cable is of the order of 950 kV per cm, which
confirms the values for a fully impregnated
cable cited by R. Davis in the I.E.E. Journal,
Vol. 89, Part Il, p. 52, 1942.

The breakdown under impulse differs from
that at 50 c/s, there usually being much less
blackening and charring, but more bursting
and splitting of the papers. The splitting of
the dielectric, which is usually longitudinal, is
not necessarily associated with the charring
and (so far as experience has been gained) the
puncture is not wholly radial. When true
cable puncture takes place the oscillograph
records immediate voltage fall to zero, whereas
it has not yet been established why impulse
breakdown may follow a long path from
conductor to sheath, in which case the voltage
may remain quite high.

Present investigations have stabilized the
position at 132 kV and the author does not
see any reason why 264-kV cables should not
be of the gas-cushion type, using impregnated
paper as the dielectric. It is evident, however,
that the present construction of oil-impregnated
paper under gas pressure is essentially hetero-
geneous and there are obvious reasons why it
would be advantageous to apply a homo-
dielectric uniformly.

Polythene and polystyrene are admirable in
respect of power factor at high temperature,
so it now remains to show how such materials
may be applied to cables for very high voltage
operation.

Resistance Welding

A PAPER prepared by Mr. S. Hunter

Gordon for the |Institute of Marine
Engineers in London deals with resistance
welding in its several forms. The author's
intention is to define what is meant by the
terms spot, seam, projection and flash-butt
welding, to illustrate the principles involved
and indicate the kinds of work done by each
method. Data and information are included

about the flash-butt welding of marine engine
crankshafts for the Admiralty; about the
forging of locomotive pistons to their rods and
about the use of alloy steel pressings to form
aeroplane propeller hubs by the automatic
preheating reciprocating method of flash-butt
welding.

Graphical and tabulated data are included
on tests made at the Admiralty Engineering
Laboratory, West Drayton, of seven alloy steels
generally used in industry and on the
Weltliing of five grades of valve steel to carbon
steel.
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CORRESPONDENCE

Letters should bear the writers' names and addresses, not necessarily for publication.
Responsibility cannot be accepted for correspondents' opinions.

D.C. Motor Starters
mN an article under the heading “ Can You

Send A Man Out?” in your issue of
November 1st, mention was made of a
“ starter-regulator ” in connection with a
d.c. motor. A problem was set and clearly
answered by the author.

It is not practicable, however, to use a
starter of the usual face-plate type for speed
variation, since moving the starting arm
would render useless the no-volt and overload
coils. These are only operative when the
arm is in the full-on position, a spring being
incorporated so that the arm is returned to
the off position when, owing to the de-
energizing of the no-volt coil, the supply is
cut off or when short-circuited, as a result
of the attraction of the armature of the over-
load coil, if the current exceeds a certain
value.

In any mid-position, such as would be
required for varying speed by inserting
resistance in the armature, this protection
would be ineffective. Also the resistance
would have an indefinite rating which is not
usual with face-plate starters. Rheostats
wired in series with the shunt field provide
the usual method of speed variation. Drum-
type controllers are not under consideration.

Bath. K. Giles.

Electricity Restrictions

comment by “ Reflector ” on page 685

of the Electrical Review of November 1st

with regard to electricity rationing has been

based on an article which appeared in the

local press some little time ago in which |
was somewhat misquoted.

I am certainly not in favour of the drastic
method which was outlined, that is, cutting
off the consumer permanently if he exceeds a
certain quota, but | am inclined to think that
the ordinary voluntary response to calls by
the radio, press and posters will not have
much effect upon the situation. Up to the
present time, Sheffield has had no cuts which
affect the domestic supply, and all reductions
which have been called for by the Central
Electricity Board have been made by agree-
ment with the large works, and | propose to
continue this method of reducing supply when
called on.

The cuts which have been made up to the
present have been in respect of plant shortage
only, but when the time comes when cuts
have to be made for fuel reasons then a
different situation will arise. Even then |
still intend (subject to no national direction
being imposed as to how the cuts shall be
made) to make cuts industrially as it is
obvious that not much would be saved in
suburban and domestic areas having only
400 to 1,000 kW demand per square mile
with probably no greater load factor than the
industrial areas.

The industrial areas of Sheffield have a
demand per square mile varying from 30,000
kW to around 55,000 kW. In other words
we could get from the industrial areas a
reduction in units in a day which would
take very many days to get from the suburban
areas. In any case cutting off the suburban
areas as a matter of deference to industrial
exports would very nearly cause a political
revolution.

| apologize for taking up your space but
felt that the implication in “ Reflector’s ”
comment, for which | do not blame him,
required correction.

Sheffield. John R. struthers,

General Manager,
Corporation Electricity Dept.

WM/TTH regard to “ Reflector’s ” remarks

mentioning the rationing of electricity in
Rome, as one of the two technical advisers
to the Rome Area Allied Command | was
called upon, with Capt. W. Neff, C.E,
U.S.A., to evolve a rationing plan. This
with the assistance of the two supply com-
panies we did, and although no doubt some
of the measures seemed severe they certainly
did the trick.

We reduced the 1943 peak from 150,000 kW
to 36,000 kW. Approximately 250,000 con-
sumers were involved and the rationing varied
over a wide range from 10 kWh per month
for an ordinary lighting consumer to 25 per
cent of the corresponding 1943 consumption
for places of amusement. Whilst the curfew
was in force street lighting was banned and
transport curtailed. Meters were read
monthly and penalties varied from a fine of
1,000 lire to disconnection for six months.

In general, areas only received a supply



784

every third day with one continuous supply
for seven days per month, with the exception
of certain preferential circuits which were
kept going for twenty-four hours per day.
Load shedding when called for by the Italian
Electricity Grid (headed by Col. Lapper,
C.E.B.) was carried out on a strict priority
basis. R. F.

Frack,
Hounslow. Major, R.E.
Razors in Bathrooms
WN your issue of November 8th, Mr.

~“m John Bland raises an interesting point in
connection with electric razors—or perhaps
“ shavers ” is a better word. A possible
solution of his problem is to use a properly
connected three-core flexible cord with a
three-pin plug and socket of the flat-pin
type, of which several reputable makes are
available, thus securing non-interchange-
ability with other household appliances.

My own solution is to use a 1:1 double
wound transformer of about 10-VA rating,
with the centre point of the secondary (and
the core of course) earthed; the secondary
feeds a two-pin 2-A socket and there is no
need to earth any part of the shaver.

Sutton Coldfleld E. H. n orgrove.

m»EGARDING the inquiry by Mr. J.

Bland, the following details may be
of interest. A client of mine had obtained an
electric razor which he required to be used
in his bathroom. The razor, in common
with the majority of its type, was wound for
operation on 110 V, a.c./d.c., a resistance
box being supplied for use when connected
to 230 or similar voltage. To obtain a
reasonably safe installation the following
method was adopted. A flat-pin socket was
installed in the bathroom, connected to the
secondary of a 230/110-V transformer.
The latter was double-wound, fused on both
primary and secondary, enclosed in an
earthed metal case and installed in a position
outside the bathroom. A ceiling switch
controlled the primary circuit of the trans-
former.

The advantages gained by this method of
installation were; (1) The 110-V supply was
isolated from the mains, thereby eliminating
shocks to earth; (2) the resistance box was
not required and the power loss associated
with this item was avoided; (3) by the
use of a flat-pin socket, the only one in the
house, other electrical accessories could not
be used in the bathroom; and (4) the razor
could still be operated elsewhere without
modification by inserting the flat-pin plug
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top into the resistance box and connecting
the latter to a 230-V outlet.

The installation has given many trouble-
free years of service and is considered to be a
satisfactory solution to what is usually a
difficult problem. P. A Rowtand.

South Harrow.

Power-Factor Correction.—Referring to his
letter in the Electrical Review of November 1st,
Mr. Z. M. Raht says that the Passage “ could be
corrected to the same power factor at different
loads ” should read: “ could correct to the same
power factor the different loads of the motor.”

The King’s Speech
N ationalization Bill Foreshadowed

W AST Tuesday His Majesty the King opened
the new session of Parliament and in the
course of his speech said:—

* A measure will be laid before you to bring
inland transport services under national owner-
ship and control. A Bill will also be submitted
to you to bring into national ownership the
electricity supply industry as a further part of
a concerted plan for the co-ordination of the
fuel and power industries.”

In a later passage his Majesty said

“ Valuable reports have already been received
from working parties appointed to make
recommendations for the better organization
of a number of important industries and you
will be asked to approve legislation to enable
effect to be given to their recommendations.”

Argentine Fuel Position

tBiHE problem of fuel supplies is referred to in
the report of the Société d’Electricité de
Rosario for the years 1940-45. Owing to the
disturbed political outlook in the pre-war years,
the directors took the precaution of adding to
their fuel stocks and at the end of 1940 had on
hand no less than 110,000 tons of coal and
9.500 tons of fuel oil, sufficient for seventeen
months. This fell at the end of 1945 to 17,400
tons of coal and 700 tons of fuel oil. Large
quantities of substitute fuels were brought into
use during the war including, in 1945, 7,700 tons
of native fuel oil, 18,700 tons of charcoal,
114500 tons of agricultural products and
4,100 tons of linseed oil. It was found that two
tons of most of the substitutes were necessary
to replace one ton of coal and even then the
steam output of the boilers was reduced by
one-third. - The ash of the substitute fuels badly
affected the refractory linings of the boiler
furnaces while sticky deposits formed on the
boiler tubes. Earl(?/ in the present year the
position was ease b?/ the arrival of three
consignments of fuel oil each of 5s000 tons, and
contracts have been placed which will secure a
monthly supply of between 5,000 and 6,000 tons.
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Circtiit-Brealters

Discussion on Qil and Air-Blast Types

A T a meeting of the Institution of Elec-

trical Engineers on Thursday last
week, the papers by Messrs. A. Allan and
D. F. Amer and by Messrs. H. E. Cox and
T. W. Wilcox (summarized in our last issue)
were read and discussed. The President
(Mr. V. Z. de Ferranti) explained that it was
quite fortuitous that these two papers were
read on the same evening. It had not been
found possible to have them presented at
separate meetings but there was no desire that
there should be a debate on the relative merits
of the two types of circuit-breakers dealt
with in the two papers.

Mr. J. Hacking (C.E.B.) discussed the
two papers from the point of view of the
buyer and user. He thought Messrs. Cox
and Wilcox had put forward a convincing
justification for the use of resistors with
oil circuit-breakers. There were five manu-
facturers in this country who were able to
supply 2,500-MVA air-blast breakers and
all five had them in operation or manu-
facture. There was not much difference in
perfoimance, but if one took into account
the housing for the current transformer, the
air-blast breaker was inherently more expen-
sive although it was necessary to have
regard for the probable development of
each type. The air-blast breaker seemed to
have certain advantages which might ulti-
mately render it superior to the oil breaker
and it was by no means unlikely that later
developments would result in economies in
cost, so that the disadvantage as against the
oil breaker in that respect would disappear.

Negligible Fire Risk

Mr. F. C. winfield (Merz & McLellan)
thought the bogey of fire risk with the oil
breaker had been much over-played; in
twenty years he did not think there had been
a single failure due to fire in 132-kV circuits
in this country and yet that, in his view, was
the only present objection to the tank type

breaker. It was simpler, it required smaller
accommodation and it cost less than the
air-blast breaker. The latter could be

designed to do everything the oil breaker
could do, but the difficulty was in the design-
ing of the auxiliary equipment. Air at
from 250 to 1,000 Ib was needed and it was
a fact that there had been trouble with air

at 250 Ib pressure. It was difficult to keep
the air lines and valves tight, which reacted
on the compressors and increased main-
tenance costs.

Mr. C. H. Filurscheim (Metropolitan-
Vickers) showed lantern slides of two new
types of multi-break breakers, both of which
were claimed to be capable of providing
high-speed reclosure. Both designs had
twin interrupters and were said to quadruple
the speed of the conventional tank breaker.

Common Definition Methods Needed

Mr. D. P. sayers (Birmingham) said it
would be useful to have a simple common
statement as to the effective duration of
arcing and break time for the two types of
breaker. At present it rather seemed that
the authors were trying to keep engineers
guessing by using different methods of
definition. The air-blast breaker appealed
to the supply engineer, but its simplicity was
rather offset by the complexity of the
pneumatic system. The three phases of a
breaker were not mechanically coupled, so
would pneumatic coupling between phases
be really reliable ?  Messrs. Cox and Wilcox
stated that cost of construction was over-
whelmingly in favour of the dead-tank oil
circuit-breaker, but did they mean intrinsic
cost or purchase price? The cost of a 2\-
MVA air-blast breaker was from £11,000
to £15,000. Shunted pots offered the
prospect of increasing the effective rating of
many ordinary oil tank breakers now in
use comparatively cheaply. Could they be
fitted without complete replacement of the
tanks or top plates ?

Mr. H. Trencham (B.T.H. Co.) depre-
cated the use of the term “ severity ” of
the circuit. He believed it was originally
introduced by E.R.A. as a comprehensive
term, but he would like it now limited to
matters which were likely to lead one adrift
instead of embracing all factors involved in
circuit interruption. The papers indicated
that there was a good deal which was not
yet fully comprehended. Unit testing was
only justifiable in special cases and Messrs.
Allan and Amer had indicated that they did
not fully support the contention that unit
testing was necessary.

Mr. L. cosland (E.R.A.) pointed out that
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surge strength was becoming the predominant
factor in the design of cables and that
switching transients accounted for a great
deal of the requirements in that respect.
The claim was made that the performance of
the air-blast breaker was definitely predict-
able, but there was some doubt about that
having regard to data produced by Brown
in America.

Research in Sweden

Mr. M. Hammarland (Sweden) referred
to research work on the air-blast circuit
breaker with which he had been associated
in Sweden for some years and said that
aerodynamics introduced factors of greater
importance than the authors had indicated.
In the Swedish experiment they had found a
definite upper limit of interruption of current
for a given rate of rise of the striking voltage,
which was not constant as might be inferred
from the curve in the paper.

Mr. J. A. Harie (Reyrolles) commented
only on the oil breaker and suggested that
the side-vented explosion pot with switching
resistor shown in Fig. 7 of Messrs. Cox and
Wilcox’s paper had definite limitations.
Any new design of breaker should be
definitely proved for its capabilities for
breaking low inductive circuits and switching
out the capacity current. With careful
design of the contact enclosure and careful
selection of speed of break, there should be
no trouble due to that cause.

pr. W. B. whitney (E.R.A.) said both
papers indicated the fruition of ideas put
forward fifteen or twenty years ago. For
instance, as long ago as 1927 the importance
of short gaps in air-blast breakers was
stressed by E.R.A.

Mr. J. S. cliff (G.E.C.) emphasized the
importance of maintaining the highest
possible pressure in the oil pot to ensure the
greatest effectiveness. At the same time
there was a limit to the strength of the pot
in practical design. He referred to experi-
ments which he had carried out in that
connection and said that the curves in
Fig. 4 of the Cox and Wilcox paper were
generally confirmed.

Mr. Amer, replying, said that the actual
difficulties with air-blast switchgear were
primarily connected with the mechanical
complexity of the auxiliaries, but the air-
blast breaker would become much simpler
as time went on. For instance, he did not
think they would see the series break switch
in future designs and, furthermore, when a
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simplified current transformer was available
the air-blast breaker was likely to become
competitive with all other forms. As
regarded the pneumatic operati on of isolators,
tests had been carried out and shown them
to be ideally suitable. Again, the air-blast
breaker was the ideal unit for switching out
cables, or any form of capacitance, because
the high voltage did not appear across the
circuit-breaker until all the ionised gases had
been completely scavenged. Thus the
breaker was able to withstand the voltage
which normally appeared across the contacts
after the circuit had once been cleared.

Mr. Wilcox, also briefly replying, said
that if the economics of the current trans-
former situation changed, then the whole
economics of the problem would change.
That, and that alone, was sufficient reason
not to drop air-blast breaker development.
He agreed that the fire risk with the oil
circuit-breaker was a bogey. Multiple-break
breakers had been used with considerable
success in the United States for some time,
but a 264-kV 2,500-MVA breaker could be
made with two breaks only in series. In
America Ihey had been using eight breaks
for 230 kV and the simplification resulting
from the reduction from eight to two breaks
need not be emphasized.

American Raw Materials

ilW k- William Clayton, U.S. Under-Secretary
n of State for Economic Affairs, said
in an interview on October 26th that since it
had become essential for the United States to
import certain strategic materials in short supply
within the States, he believed the United States
had reached the point in its economic inter-
national relations where it should give greater
support to foreign investments by American
business men in such materials. While, in
general, he did not think the United States was
prepared to back up overseas investments of its
nationals to the extent of British tradition, an
exception might be made in the case of minerals
essential to the national security.

Pointing out that the war had either depleted
or caused near depletion of many domestic
resources, Mr. Clayton said that the develop-
ment of vital industries was now dependent upon
importing raw materials. Therefore, what
happened to American investments in foreign
source