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Parallel ‘ N arrow ’ 
Type Underground Dis

connecting Box with Bolt on Wiping Glands. The 
fuses are provided with Porcelain Carriers which 
can be fitted instead of the Bakelite Lifting Bars 
supplied as standard.

UNDERGROUND
DISCONNECTING

B O X E S
W. T. H E N L E Y ’S TELEGRAPH  W O RKS CO. LTD.

MILTON C O U R T  • W E S T C O T T  ■ D O R K IN G  • SURREY

3-Way Right Angle Under
ground Box Disconnecting 
on Tee only.

special study of all problem s 
relating to underground dis
tribution has enabled us to build 
up a range of Underground D is
connecting Boxes to m eet all the 
usual requirem ents of the D is
tribution Engineer and yet m aintain  
a high degree of standardisation, 
thereby reducing stocks of com 
ponents and increasing inter- 
changeability.

The boxes illustrated are typical of 
the very wide range available. 
Please ask for catalogue W B  and 
supplements.

2-way Underground Box fitted with
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THE POWER 
BEHIND PROD

AT COUNTLESS WORKS  AND FACTORIES

is carried by 
J l R E l X r u r E N E R A L

C A B L E S
m ade at Pirelli-General Cable W o rk s

T he C ables that play a vital part b o th  
in the p ro d u c tio n  and th e  o p e ra tio n  c f  

eq u ip m e n t f o r  w a r -

( t o r n

A  dpt. o f  Tke C entral Electric Co., L td .,'H ea d  Office, M agnet H ouse, K ingstaay, London, W .C .a

Som e a ch ievem en ts o f  British Industry 
u n d er th e  im petus o f  w ar.
fvide *' Statistics relating to the war effort of the 
United Kingdom. H.M.S.O. Nov. 1944.)



June 29, 1945 THE ELECTRICIAN i i i

M E T A L A 5 T I *
LTD.. LEICESTER

M E T A S T A B
A patented Metalastik suspension  

system having many valuable applications

This system  is extensively  used in the vibration-insulating m ountings 
o f  instrum ents and o th e r  im portant apparatus.

As the drawing show s, the supports are so located  that their main 
axes o f  resistance pass through the cen tre o f  gravity.

Thus, disturbing effects in all d irections are elastically cushioned 
in a con tro lled  m anner which imparts stability and p rev en ts ‘ flop ’.

T he resilient m ountings support the load, w ithout tilting, by com press
ion, w ith  deflection  characteristics which limit the range o f  m ovem ent.

The smaller diagram show s the undesirable result o f  using resilient 
m ountings w ith ou t adequate study o f  the basic principles involved.

Metalastik experien ce  and collaboration  is at the disposal o f  all w h o 
have prob lem s arising from  vibrations o f  any frequency o r  am plitude, 
know n o r  unknown.

A
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There need be no risk o f  square 
peg motors doing round hole jobs 
i f  you have the Crom pton Parkinson 
catalogue on your desk. There, in 
the standard range o f  over 2,000 
types, you will find the correct m otor 
for almost every need.
These motors are m ade by  a flow

production system in which finished 
parts and sub-assemblies are standard
ised and stored, where the complete 
m otor is o f  a type not stocked. Final 
assembly is quickly completed. Speed 
and selection are thus allied with 
Crom pton Parkinson’s exacting stand
ards o f  m otor production.

CRomPTonYPRRKinson9
l i m i t e d

E L E C T R A  H O U S E .  V I C T O R I A  E M B A N K M E N T ,  L O N D O N ,  W . C . 2 .  a n d  B r a n c h « «



In every port, B.I. cable drums; by thc ir^ ' 
regular arrival over the past fifty years, 
have become as well known to dockyard 
workers as the cables themselves arc known 
to Engineers throughout the world for their 
reliability In service.

The ((lustration shows B.I. 33 kV. Cables 
being unloaded at Cape Town.

B R I T I S H  I N S U L A T E D  C A B L E S  L T D . ,
Head Office : PRESCOT. LANCS.. ENGLAND. Telephone: PRESCOT 6571.
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¡ELECTRICAL encimeebiNGI. 
L O U G H B O R O U G H  

ENGLAND

BRUSH Switchgear is charac
terised by meticulous attention 
in design and manufacture, to 
provide for “ Safety First” 
operation.

Photograph shows a 6.6 kV 
150 MVA Brush Meta! clad Air 
Insulated Switchboard having 
duplicate BUS Bars with 
interlocked “  Off Circuit ”  
Bus Selector Switches.

____ __ ___
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m mm

B R A N C H E S  : London, Manchester, Leeds, Birm ingham, Newcastle, Glasgow, Cardiff, Belfast, Dublin.



B T H R U G B Y

■ [   “
15,000 kVA.

Synchronous Condenser
on test prior to shipment to

New Zealand.

S P E C I F Y
BTH

THE ELECTRICIAN

LARGE

ELECTRICAL  
PLANT

THE BRITISH TH0MS0N-H0UST0N COMPANY LIMITED. RIICBY. ENGLAND. A 3 5 3 3 /2 C

B T H  products include 
all kinds o f electric 

plant and equipment;  
Mazda lamps and 
Mazdalux lighting 

equipment.
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THE SANDASPEED D U P L E X  FUSE UNITS
— TEN YEARS AGO— after long continued research in Fuse design 
to obtain efficient performance under full load and fault currents. 
Thus, was the problem of correct fusing greatly simplified. 
Effective but simple protection up to 33,000 amperes is 
obtained by alternative types of fuse carriers interchangeable in 
the same base. Therefore, Sanders gear can be installed with 
the confident knowledge that the appropriate fuse can be 
inserted when true conditions have been determined, or when, 
through expansion of supply, prospective fault currents increase 
beyond the capacity of the original fuses.

SANDERS
W E D N E S B U R Y

D U P L E X

F U S E

Only a change of carrier plus 
the required cartridge is 
necessaiy for H.R.C. M o st 
well-known makes of cartridges 
can be fitted.

W M. SANDERS & CO. (W EDNESBURY) LTD. • W EDNESBU RY • STAFFS.



W r it e  f o r  o u r  B roch u re  d escrib in g  u n so ld ered  T yp e  o f  Joint 
fo r  th e  R epair o f  P ro te ct iv e  Screens in Trailing C ables

June 29, 1945 THE ELECTRICIAN ix

GLOVERS TRAILING GABLES
(Safety First)

Head Office :

W . T . G L O V E R  &  C o .  L t d .

T R A FF O R D  PARK, M ANCHESTER,  17

Incorporating Cord and Copper Braided Screen
Brit. Pat. N o . 339,104

A  G lo v e r  Screened  T ra iler w ork in g  a “  B .J.D .”  C u tte r  in a 
t w o - fo o t  Y ork sh ire  seam .
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.ilCATIOy

Regd, TradeMark

A S T H E ROAD T O  VICTO RY O PEN S  
BEFORE O U R  EYES A N D  T H E  ALLIED ‘ 
FORCES FORGE A H E A D , REMEMBER 
T H A T  T H E PLA N ES, TH E G U N S , TH E  
T A N K S, T H E  LORRIES, TH E SHIPS, A LL  

DEPEND O N

Throughout all the critical operations of 

war, as well as for industrial and domestic 

requirements, C.M.A. Cables Have proved 

their unfailing reliability.

The Anchor Cable Co.
ltd.

British Insulated Cables 
Ltd.

Callender’s Cable & 
Construction Co. Ltd.

Connollys (Blackley)
Ltd.

The Craigpark Electric 
Cable Co. Ltd.

M E M B E R S  O F  T H E
Crompton Parkinson 
Ltd. (Derby Cables Ltd.)

The Enfield Cable
Works Ltd.

Edison Swan Cables Ltd.

W.T. Glover A Co. ltd.

Greengate A Irwell
Rubber Co. Ltd.

C A B L E  M A K E R S *
W. T. Henley’s Tele

graph Works Co. Ltd.

Johnson A Phillips Ltd.

The India Rubber, 
Gutta-Percha A Tele
graph Works Co. Ltd. 
(The Silvertown Co.)

Liverpool Electric Cable 
Co. Ltd.

A S S O C IA T IO N
The London Electric 

Wire Co. and
Smiths Ltd. 

The Macintosh Cable 
Co. Ltd. 

The Metropolitan 
Electric Cable A 
Construction Co. Ltd. 
Pirelli-General Cable 
Works Ltd. (General 

Electric Co. Ltd.)

St. Helens Cable A 
Rubber Co. Ltd.

Siemens Brothers A 
Co. Ltd. (Siemens 
Electric Lamps and 

Supplies Ltd.)

Standard Telephone 
A Cables Ltd.

Union Cable Co. Ltd.

AJrt, o f  the Cable M a k e rs ’ Association, H ig h  Holborn  House, 52-54 H igh  Holbom , London, W.C.I. ’Phone Holbom  7633
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INCREASE PRODUCTION BY

J/A402

— and motors, motors for 
eve ry  Industry— from  
1 /40 h.p. to25,000 h.p. and 
upwards— Metrovick can 
supply them all.

Send your enquiries.

B



LIM ITED

40-41 CRAVEN HOUSE 
KING5WAY.W.C.2

VICTORIA STREET 
MANCHESTER II

XÜ T H E  E L E C T R IC IA N  June 29, 1945

C O O K E  &  F E R G U S  O N

O U TD O O R
OIL

C I R C U I T  

B R E A K E R
UP TO 

1500 MVÄ. 33Kv 
1000 MVÄ. 22Kv

C.F. 52



June 29, 1945 THE ELECTRICIAN xiii

— the f irm  mi lb  86 y e a rs  o f  e le c trica l. experience behind H

SIEM ENS ELECTRIC LAMPS &  SUPPLIES L T D , 3S / j9. UPPER T H A M E S STREET, LO N D O N ', E.C.*.
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A .I .D . A P P R O V A L ,  Part I

VIDAFLEX
I N S U L A T I N G  S L E E V I N G S

We are large manufacturers o f  all 
types o f  sleeving, from raw material 

to finished product.

VIDAFLEX PRODUCTS include—

VA R N I SH E D  & U N V A R N I S H E D  COTTON S L E E V I N G  

V A R N I S H E D  & U N V A R N I S H E D  S I L K  S L E E V I N G  

V A R N I S H E D  & U N V A R N I S H E D  G L AS S  S L E E V I N G

which comply to Air Ministry and 
other specifications. Deliveries from 
stock. Our Technical Department 
can assist you with the design 
o f  new types o f  sleeving for parti
cular purposes, or on the use o f  
our standard product.

LONDON REPRESENTATIVE BIRM INGHAM REPRESENTATIVE
N O R M A N  & CO ., F. G. G R IM E S ,

55 D ow n s  Road, Coleridge Cham bers,
Cou lsdon, Su rrey  177 C orpora tion  St., B irm ingham

Telephone: Download 225 Telephone: Central 3889

Price list and samples available on request.

JONES STROUD & Co., Ltd., VIDA MILLS, LONG EATON, NOTTINGHAM
Telephone: LONG EATON 404/6
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All STERLING Cables 
are entirely British Made 
to B.S.S. and G.D.E.
Specifications.

5 % S

V ' #
\ j p

m Êm i

For m o r e  than f i v  e 
year's ail the energies of 
STERLING have been de
voted to. the manufacture 
and supply of reliable 
flexible cables for the 
fulfilment of the urgent 
needs of the Services and 
War Industries. Soon, we 
hope, we shall be able 
to give you the benefit 
of our research, experi
ence and production in 
filling every peacetime 
domestic need. In the 
m e a n t i m e  h o w e v e r ,  
orders are still subject to 
the a p p r o v a l  o f  the 
Cable Planning Officer.

CABL UALITY

S terling C ab le  C o ., Ltd., Q u eensw ay, Ponders End, M iddx., T e l. : H O W a rd  
2611, M anufacturers o f  all types o f  R ubber , Synthetic R u b ber and T herm o- 
Plastic Insulated C ables and Flexibles —  con tro llin g  Lancashire C ables Ltd., 
W a rr in g to n , Specialising in Paper Insulated High, and L ow  T ension  C ab les .'



THIS MARK IS YOUR
G U A R A N T E E
OF A GOOD QUALITY 
PRODUCT
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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’COMMUTATOR COPPER, COPPER FORGINGS, 
FUSE WIRES, EARTH RODS, RAIL BONDS, ETC.

F R E D E  R I C K  S M  I T H & C 0.,
( Incorporated in The London Electric Wire Company and Sm iths Lim ited)  

A N A C O N D A  W O R K S ,  S A L F O R D ,  3 L A N C S  
Telephone: BLACKFRIARS 8 7 01 (8 Lines) telegrams: ANACONDA MANCHESTER
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Our resources for making paper are unrivalled. W e 
have the Mills, most o f  them famous in the history 
o f  British papermaking. W e have the machines, 
more machines than any other organization in the 
world making high grade paper. W e also have 
the experience, nearly 250 years o f  it. N o  one 
has more than that.
WIGGINS TEAPE have consequently played a 
m ajor role in "  packing the punch ”  with paper 
during the war ; primarily supplying those papers 
demanding precision in manufacture and strictness 
to formula —  even to secret formula and purpose. 
Yet we are making arrangements to increase our 
production facilities ! W hy ? Because the war has 
shown that a paper base, either on  its own or mixed, 
provides an admirable alternative raw material for 
many articles in com m on use. The demand from 
other industries promises to be greatly on  the in
crease, and it is our place as pioneers to meet it. 
So please continue to stimulate our papermaking 
ingenuity by bringing your requirements to our 
scientific and practical mill men.
W igginsTeape and A lex Pirie (Sales) Ltd., Aldgate

Manufacturers o f  Body Papers for Plastic Laminated Material and Shockproof Moulding Powders, Prepared Trac
ing Papers, Dyeline, Ferro- Prussiate, Photographic, Abrasive and Socking Papers. Also o f  Drawing Cartridge and
Natural Tracing Paper, Waxing Cartridge, Insulating Paper, Greaseproof Glassine, and Papers fo r  Other Industrial 
Requirements.



SIX D toK
Tme*>

S  to io o  am p. /

E D W A R D  W IL C O X  & C O ., LTD.,
Sharaton Road. Wythenshawe, Manchester

dm 1268
V E N T v A X !A  L T D . 9  V IC T O R IA  STR EE T, L O N D O N . SAV.t

AND AT ClAAGOW A. MANCHESTE*

L IT H O L IT E  IN S U LA T O R S  & 
ST. ALBANS MOULDINGS LTD.

W a t f o r d
•P H O N E :  W A T F O R D  4494

X V U l T H E  E L E C T R IC IA N  

V IB R A T IO N  PROOF FUSES

June 29, 1945

AVAILABLE 
O N  REQUEST

“ This Fuse B u sin ess" ep itom ises  
an ,aim and an ach ievem en t w e  
d esire  t o  share w ith  th ose  
designers and p ro sp e ctiv e  users 
o f  p ost-w a r eq u ip m en t o f  every  
kind, anxiou s t o  avail th em 

selves o f  re finem ents such as are 
exem p lified  in
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MISCELLANEOUS ADVERTISEMENTS

SITU A TIO N S V A C A N T

None o f' the s itu a tio n s  ad vertised  in these 
•colum ns re late s to a  m an betw een the ages  
o f 18 and 50 inclusive, o r a  w om an between  
the a g e s  of 18 o r  40 in clusive, unless he or 
she is excepted from  the provisions o f the 
C on trol o f E n g a g e m e n t Order, 1945, o r the  
v a c a n c y  is  fo r  em ploym en t excepted from  the  
p rovisions o f th a t Order.

B R A D F O R D  E D U C A T I O N  C O M M I T T E E .
T E C H N IC A L  C O L L E G E , B R A D F O R D .

A P P L IC A T IO N S  a re  invited fo r ap pointm en t 
as A S S I S T A N T  L E C T U R E R  in E L E C 

T R I C A L  E N G IN E E R IN G  in this College.
S a la r y  a t  present accord in g to the old 

B u rn h a in  Sca le , w hich is  from  £186 to £480 per 
an n um . Com m encing s a la r y  a cc o rd in g  to 
Q u alifications a n d  experience. A  w a r  bonus 
o f IJ52 is also  paid. The s a la r y  scale  is a t  
p resen t under review .

F.urther* p a rtic u la rs  o f the ap pointm en t 
an d  form s o f ap p lica tio n  m a y  be obtained  
from  the D irector of Ed u catio n , Tow n H all, 
B ra d fo rd , an d  com pleted form s should be 
returned to the P rin cip a l of the College not 
la te r  th an  14th J u ly .

TH O S. B O Y C E ,
D irecto r o f E d u catio n .

FO R  SALE

A R C H  L IG H T S  (sale or h ire ), C arbon R ods, 
" E b o n it e ,  F ib re  H ig h te n site ,. P o rce lain  
H ouse-w irin g an d  o th e r C leats, R eels * an d  
K nobs, M irro rs, Lenses, L a m p  L o w erin g and  
Su spension G ear, T .R .S ., lead an d  other  

C ab le s, W inch es (h and), hund red s of thousand s  
in use, etc.—London E le ctrio  F irm , Croydon.

T  E A T IIE R  F IN G E R  S T A L L S .—M ade of
" C h r o m e  H ide. V e r y  stron g an d  h a rd  
w e a rin g . L e n g th  3 in. P rice  4s. p e r doz. 
P ro m p t d e live ry. Sam p le on ap p lica tio n .— 
W illson B ro th e rs, In d u stria l C loth in g M an u 
fa c tu re rs, Epsom , S u rre y . ,

P A TEN T AGEN TS

M E W B U R N ,  E L L I S  & C O . ,
PATENTS, DESIGNS A N D  TRADE MARKS.

70 & 72, Chancery Lane, London, W.C.2. 
G ram s: " Patent, L o n d o n ’Phone: Holborn 0437 (2 lines) 

And at—  NEW CASTLE : 3. St. Nicholas Buildings.

DUAL TESTOSCOPE
. dual model 
indicatcs 2 to 30 
volts and 100 to 

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

R U N  B A K E N  ’MANCHESTER'!

FL0ATLESS LIQUID 
LEVEL CONTROL

fo r

•  Pumps •  Recording
•  Valves •  D rainage
•  S ign allin g O Storage

‘LECTRALEVEL’ SYSTEM
Ask for  leaflet 

94/EL

L O N D E X  • L T D
M A N U F A C T U R E  P I  OP R E L A Y S•Srtifir 207 ftMEBUY ROAD- KftDOHVE-îO

T H E  A L L -B R IT IS H

“MAVITTA
DRAFTING MACHINES 

and TABLES

DRAFT1NC 
MACHINES 

FOR ALL 
BOARDS

PERFECTLY
BALANCED

TABLES

W rite N O W  
for literature and  
prices

The Mavitta Drafting Machines Ltd.
A nchor W orks, Park Road, 
A S T O N ,  B IR M IN G H A M  6

Telephon® : E A S T  0482
Telegraphic Address - “ Mavitta, Birmingham”

BATTERY CHARGERS MODERNISED
Your old Charger made like new by specialists. 
Conversion from valve to metal rectification. 
Send for interesting leaflet R.D. on this Service. 

R U N B A K E N  E L E C T R IC A L  P R O D U C T S ,  
M A N C H E S T E R ,  I

5| r- Taylor TunnicliffInsulators
Taylor Tunmcliff Of Co., Ltd., Easttcood,Hanley, Staffordshire.

Loudon Ojjice: J3S. I I i9h Holborn. London, W.C I. TeL: Holborn m i , 2.
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L %E L E C T R I C
T O O L S

f o r  a l l  I n d u s t r i a l  f i u r f t o s e r

i  fw

BY THE BE/T KNOWN 
BR1TI/H ¿AMERICAN MANUFACTURERS

W H I C H  IN C L U D E

BLA CK  £ DECKER
COLL-ACE - 

CONSOLIDATED PNEUMATIC
• • ...DESOUTTER

FLEXTOL

ä & ii.

17*

GRAFTON GRIMSTON  
KAN GO  

M IL L E R S - F A L L S  
TAU CO  W O L F

SOLD
AMO

SBRVISSB
BY

ile d r ic lo c ls  D iv is io n

tJOK U HICKMAN LTD
23 A L B E M A R L E  ROAD. 
B E C K E N H A M ,  K E N T .

B ranches'
ALH ER T O N  • B I R M I N G H A M  * G L A S G O W *  MANCHESTER
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Electricity and H ousing
A  PROBLEM which seems to require 

the immediate attention of the indus
try is concerned with the need for a more 
ready adoption of electrical methods by 
local authority housing committees, for 
though some headway has been made in 
ensuring thattho domestic service appoint
ments in municipally-built block-flats and 
on cottage estates will be electrical in 
character, the country reviewed as a 
whole shows results which might easily 
be improved upon.

It seems to be the intention of the 
Government at the moment to dispense 
its authority for house-building only 
among the municipalities, and it is to 
these bodies rather than to private enter
prise that the industry mus‘t at present 
look for immediate custom. Experience 
in the past has indicated that housing 
schemes built under private arrangements 
have, generally speaking, absorbed more 
electrical appliances, and in consequence 
resulted in more power consumers, than

have those schemes promoted by local 
authorities and in view of the apparent 
official favouring of the, latter in the 
present house shortage, their education 
in electrical methods appears, therefore, 
to be more imperative than in the case of 
the former.

Some municipalities, have it is ad
mitted, already built commendable ex
amples of electrically-equipped dwell
ings and, we understand, it is their in
tention to continue to do so ; others, how
ever, do not yet appear to be aware of 
the advantages which electricity offers, 
both with respect to building costs and 
maintenance charges, and on average the 
percentage of electrical penetration for 
the country is in consequence lower than 
the industry might reasonably expect it 
to be.

Demonstration houses have been shown 
up and down the country, exhibitions 
have been staged, and touring displays 
arranged in order to acquaint housing 
committees and others with the electrical 
idea and while these have produced, and 
will continue to produce, encouraging re
sults we suggest that something more is 
needed. Housing committees have at the 
moment too great a tendency to think of 
electricity in terms of lighting, instead 
of its being applicable to cooking, water- 
heating, clothes washing and so on, and 
we suggest nothing short of an intensive 
educational campaign is likely to change 
their outlook.

It might with reason be argued that 
should such a campaign be successful, 
the industry has neither the appliances 
to satisfy, the demand nor the labour to 
make them. And while this would be 
true at the moment, it must be remem
bered that it takes time to build block 
dwellings or cottage estates and no more 
is asked at this stage in the housing posi
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tion than that local authorities should 
include in their accepted designs, facili
ties for electrical service, adequate wiring 
and power points for the ultimate con
nection of .appliances, and plumbing ar
rangements for electric hot water. There 
is already indication of some relief in the 
scarcity of appliances of certain types, 
and by the time the housing schemes now 
in the blue-print stage are ready to bo 
installed with domestic appointments, 
there is every hope that a much higher 
percentage of our manufacturing.capacity 
will liavo been returned to its peace-time 
pursuits. In any case, the electrical in
dustry is no worse off in this manufac
turing respect than its rivals, and by 
taking offensive action now it will, be 
able to reap better reward in the future. 
E.D.A. Activities
C o i n c i d e n t  with tho 2 ist birthday

celebrations of the Electrical Asso
ciation for Women, the E.D.A. is arrang
ing an electrical exhibition to bo held in 
London. The actual date is not yet 
fixed, but it will probably fall during the 
month of October. Tho exhibition itself 
will, we understand, be designed to show 
electrical development during the past 
2 1 years, particularly in so far as it con
cerns the home, and the servico which 
electricity has to offer women in the 
future. Tho association’s kitchen exliibi- 
tion will open at Edinburgh on Monday, 
until Ju ly 28, following which visits will 
bo made to Newcastle from September 10 
to 29, to Sheffield from November 12 to 
December 1, and Wolverhampton from 
January 21 to February 9. Tho exhibi
tion has so far created a good deal of 
interest, and the good attendances which 
have favoured it are expressive of the 
appreciation of the ideas demonstrated. 
It is, however, not yet sufficiently 
realised that any one of the kitchens 
shown is a practical possibility within 
tho power of any municipal authority to 
give to their ratepayers, for many of the 
remarks made by women visitors sug
gest that they regard the kitchens as 
being beyond their acquisition. Some 
moro compelling publicity on the subject 
might prove helpful.
Neglect of Research
T HE Select Committee on National 

Expenditure had some hard things to 
say recently, with respect to the official 
mind towards research. “ There were

many examples of wasteful expenditure 
on warlike stores of all kinds, which it 
would serve no useful purpose to enume
rate,”  said the Committee. Taken to
gether, these conclusively show that the 
daily cost of the European war, at least 
during the earlier years, wras unnecessarily 
increased and its duration prolonged be
cause research had for long been starved ; 
adequate steps had not been taken to 
maintain during the years of peace a 
nucleus of skilled men which could be 
rapidly and efficiently expanded for the 
purposes of war ; and the system of de
partmental responsibility was not suffi
ciently flexible fully to meet the changed 
requirements.
Example of Private Leadership
I F  future research and development are 

not maintained at a high level and 
encouraged by the right methods of con
trol and co-ordination, and if terms of 
employment which will attract the best 
brains are not offered, the nation’s bill 
for tho equipment and maintenance of 
its Forces in a state of fighting efficiency 
will be disproportionately large. In the 
long run uneconomic restriction in re
search expenditure and the failure to 
evolve means of securing the closest con
tacts between the scientist, the manufac
turer, and tho fighting man must inevit
ably lead to gross extravagance and per
haps imperil the existence of the nation. 
The electrical industry could quote 
numerous instances where the official 
mind has failed to recognise just what 
the Select Committee has commented 
upon, and, let it not be overlooked, much 
of the research which resulted in our 
being suitably equipped for D-Day, was 
carried out by private enterprise, in 
privately-owned laboratories, by private 
individuals.
Free Enterprise and Supply
T HE Incorporated Association of 

Electric Power Companies has issued 
a brochure outlining the history of free 
enterprise in the electricity supply in
dustry. This gives five facts with respect, 
to the development of the indûstry and 
explains the- unquestionably important 
part, which the company-owned under
takings have played in that development. 
It is in many w-ays a counter to the 
claims for municipalising or nationalising 
the industry, and it is thus a further 
shot for the companies in the argument
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surrounding the vexed question of owner- 
sliip. As we have said on other occa
sions, tho pioneer work of the supply 
companies in finding tho initial capital, 
taking the risks and doing much of the 
spado work is the foundation upon which 
tho supply industry has been built. 
Thero are still further risks which must 
be covered by the industry before the 
supply engineer will bo satisfied, and 
whereas there may be some understand
able hesitation in taking those risks 
where municipally-owned undertakings 
are concerned, privato enterprise is only 
awaiting the opportunity to do so.
B.E.T.R.O  Reports Progress
E ACH week sees fresh additions to the 

ranks of the recently formed British 
Export Trade Research Organisation, in 
which it is evident that lively interest'is 
being taken. The news of its formation 
has proved world-wide, and expressions 
of overseas opinion now being received 
by tho organisation reveal a great deal 
of satisfaction that British industry in
tends to analyse tho precise requirements 
of tho overseas consumer. There is 
little doubt that this organisation is as
suming tho importance that it deserves, 
for among its aims and objects is tho 
business of overcoming the take-it-or- 
leave-it methods of some of our pre-1939 
exporters. Before designs are put into 
production in this country for ultimate 
sale abroad, the conditions obtaining in 
the country of sale should be well known 
to the manufacturer—a fact which the 
electrical industry has demonstrated time 
and again. To meet such conditions 
and to give such manufacturers all the 
local information they need, the
B.E.T.R.O. was formed, and its growing 
strength is indicative of the importance 
which industry generally attaches to it. 
British Trade W ith Mexico
S OME indication of the opportunities 

which await the electrical industry in 
the export field was given by the Mexican 
economic mission before it left this 
country to return to Mexico last week. 
Dr. G. V a l e n z u e l a ,  who headed the 
mission, suggested that the sending of a 
British industrial group to Mexico would 
show the needs of all kinds of machinery 
to be urgent, while one of the chief aims 
of the country was to modernise its in
dustrial processes. The electrification of 
tho town and rural areas has for some

time been the ambition of the Govern
ment, and with Germany and her Axis 
partners no longer exporting to Mexico, 
Dr. V a l e n z u e l a  believes that the British 
manufacturer will find tho United States 
his only competitor. Such competition 
is, however, strong in that Mexico not 
only delivers tho best part of her surplus 
of oil, raw materials and minerals to tho 
United States, but she has, too, sent 
300 000 Mexican workers across tho 
border. The result is that a considerable 
part of her imports are from the United 
States. British goods, however, already 
enjoy a worth-while reputation, and as 
in most cases goods of all classes may bo 
imported without restriction, it is our 
hope that the market in this quarter 
may bo expanded.
Importance of Personal Contacts
B EFORE the war, tho United States 

supplied over 50 per cent, of Mexico’s 
imports—followed by Germany with 
20 per cent, and Britain with 10 per 
cent.—partly as a result of geographical 
advantage, but cliiefiy because of the 
frequency and .regularity of visits to 
Mexico by influential U.S.A. executives. 
British interests arc not, however, alto
gether out of tho picture, for of the total 
annual production of hydro-electric 
power, of which tho country has 900 
plants, one-third is produced by the 
Mexican Light and Power Co., Ltd., a 
British-owned concern. Another British 
company, the Mexican Tramways Co., 
has also been responsible for much of the 
popularising of electricity, and at the 
end of 1938 was operating 492 electricity- 
driven vehicles with a pay load of 
176 441 422 passengers. Tho chief com
ment by Mexicans with regard to British 
trade is that we pay too little attention 
to the importance of personal contacts. 
It may be possible to conduct export 
business by post or local representation, 
but the Mexican trader is a stickler for 
knowing personally with whom he is 
dealing, impressing him at first-hand 
with his particular needs, and closing 
the deal with some mild and pleasant 
social intercourse. The Americans and 
Germans before the war readily accepted 
this Mexican characteristic, and it paid 
good dividends; by doing more of the 
same thing we stand to capture some, if 
not all, of that 20 per cent, of import 
trade which Germany used to enjoy.
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T HREE rooms equipped by the British 
Electrical Development Association as 

an example of how electricity can assist the 
housewife in running a low-cost home 
and in keeping it clean and bright have 
attracted considerable attention at the 
Post-War Homes Exhibition, which was 
opened by Lord Woolton, Lord President 
of the Council, at Dorland Hall, Regent 
Street, London, on Juno 21. They com
prise a home laundry, a kitchen and a 
dining-living room. In the laundry, or 
utility room, are installed a Hotpoint elec
tric washing machine, with a detachable 
motor wringer which, when not in use, 
can bo stored in a cupboard in the bottom 
of the machine, aSadiaU.B.D. water-heater 
for supplying hot water for domestic needs

frigerator of 3 i cu.  ft. capacity, an elec
tric washing machine, with a reversible 
motor wringer, completely enclosed under 
a removable stainless steel draining board, 
a towel. dryer in a small ventilated cup
board, a U.D.B. water heater in a corner 
under the working counter, a horizontal 
cooker, a kettle, a clock, a large drying

The E.D.A. home-laundry showing electric 
washing machine and wringer

View ot the Urtyx electric kitchen
and the bath, and a clothes-drying, or air
ing cupboard, with a heating unit in the 
bottom, an exhaust fan to extract the 
steam and a three-heat control switch. 
A Hoover vacuum cleaner is housed in 
one of the cupboards. The kitchen con
tains a Prestcold refrigerator of 3 cu. ft. 
capacity, an upright Jackson electric 
cooker, above which is an electric clock, 
and a new form of towel airer by Belling 
and Co., Ltd., of a very low loading.

There is “  Warm-white ”  fluorescent 
lighting from a ceiling fitting. The dining- 
living room has an, inset two-bar 2 kW 
electric fire, an electric toaster and a 
Murphy television set.

An Ortyx all-steel electric labour-saving 
kitchen. elaborately designed, and 
enamelled in the strikingly contrasting 
shades of cream and black, has been an 
object of admiration and speculation and 
demonstrators have been fully occupied 
in explaining the operation of the various 
electrical appliances, which include a re-

cupboard and a comice heater, as well as 
exhaust fans.

Among the electrical firms who co
operated in equipping the kitchen were 
Aidas Electric, Ltd. (Sadia water heater), 
Berry’s Electric, Ltd. (a cornice heater), 
Bulpitt and Sons, Ltd. (saucepans and 
a kettle), the English Electric Co., Ltd. 
(cooker), Frigidaire, Ltd. (refrigerator), 
the Hotpoint Electric Appliance Co., Ltd. 
(exhaust fans), and J .  Smith and Sons, 
Ltd. (clock).

B. and T. Components, Ltd., are show
ing a combined heater and cooker, and a 
thermostatically controlled iron.

The E.D.A. kitchen. In the right-hand comer, 
below the window, is an electric towel dryer
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Current Transformer Errors
By G. W . S T U B B IN G S ,  B.Sc., A .M .I.E .E .

T H E  errors o f  a  current transform er are 
due to  the fa ct that a com p on on t o f  tho 

prim ary current is required to  m agnetise tho 
core  for  tho p rod u ction  o f  the secondary  
e .m .f. so that the rem aining com p on en t, 
transform ed to  the secondary  c ircu it  in the

sam e ratio as that o f  secondary to  prim ary 
turns, is less than its nom inal value and is 
slightly  ou t  o f  phase w ith  the m ain prim ary 
current. A  sim ple form  o f  tho v ector  d ia 
gram  o f  a  current transform er for  an assigned 
value o f  the secondary  current is given  in 
F ig. 1. T he v ecto r  o f  tho secon d ary  e.m .f., 
0 V S, for  an inductive  secondary  circu it, 
leads the secondary  current vecto r  Oh, by  
an angle 0 depending u p on  the ratio o f  
resistance to  im pedance. T he v ector  0 0  o f  
the alternating core  flux is 90° lagging on 
O F.t, OE is the v ecto r  o f  the current I c flow 
ing in the secon d ary  w inding w h ich w ould  p ro 
duce the flux corresponding to  0 0 .  Tho 
resultant o f  Oh  and OE, or 01 p is tho v ector

o f  tho re 
versed  p r i
m ary  current 
d iv id ed  by  
the turns ru- 
tio . A s OE is 
usually very  
sm allrelative 
to  Oh, tho
difference b e 
tween the 
lengthsofO /ji 
and Oh is 

equ al v ery  nearly  to  OE, where EE  is p er
pendicu lar to  01 p , so that the ratio  error 
is OE/OIp p rov id ed  that the turns ratio and 
the nom inal ratio  o f  the transform er are tho 
sam e.

T ho radiant m easure o f  the angle o f
phase difference a betw een the Oh  and  OIp
v ectors , or the phase error o f  the transform er 
is very  nearly  equal to  EE/OIs. F or  norm al 
ranges o f  the p rim ary  current o f  m easuring 
current transform ers the errors are on ly  o f  
the order o f  one or tw o  per cen t., and the 
com p on en ts o f  OE, in phase an d  in qu ad ra
ture w ith OIp are p ra ctica lly  equal to  sim ilar

com ponen ts relative to  Oh. In  such c o n 
ditions a  further sim plification o f  the v ecto r  
diagram  can be m ade as show n in F ig. 2. 
H ere OIs is the d irection  o f  the secondary  
current v ector , and  this determ ines the 
d irection  o f  the secondary e .m .f. v ector  
OVs. OE is the v ecto r  o f  tho secon d ary  
excitin g  current lagging an  angle 'F  on the 
O Vs v ector . EE  is perpendicular to  01 s. 
T hen, to  the scale o f  EE, OE d iv id ed  b y  
the value o f  Is is the ratio error, and  EE, 
or OP, d iv id ed  b y  the value o f  Is is the 
radian m easure o f  tho phase error. I t  is easy 
to see that the ratio error is equal to

\e cos ( 'I ‘— 0) and the radian m easure o f  phase 
h
error a is equal to  j*  sin ('F  — 0) where I c
is the m agnitude o f  the secondary  excitin g  
current, and prov id ed  that the turns and tho 
nom inal ratios are tho sam e.

If, in F ig . 2, the length  o f  the v ecto r  O E 
is m ade equal to  the percentage ratio o f  tho

excitin g  current to  the secon d ary  current or 

to  the percentage value o f  then it  is
ev iden t that, to  tho sam e percentage scale, 
OE w ill g ive  the percentage ratio error, and 
EE  or OP  will g ive  the phase error in 
centiradians.

F or constan t im pedance in the secondary  
circu it, the secondary e .m .f. is proportion al 
to  the secon d ary  current. I f  the secondary  
excitin g  current were proportion al to  the 
secondary e .m .f. a n d  w ere invariable in phase,

the r a t i o w o u l d  bo  constan t, and the vector
diagram  scaled  for  percentages, w ou ld  ap p ly  
to  all values o f  Is so that the errors w ou ld  be 
independent o f  the prim ary current value.

A ctu a lly  the ratio f  is n ot constan t n or  is
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the phase anglo 'F of It. invariable so that, the 
vector OE of percentage exciting current 
takes a different value and phase for each 
valuo of Is.

The exciting curront of a transformer is 
made up of two components, one in phase 
with the voltage o.m.f. it induces, known as 
the core loss component, and which produces 
the energy loss in the core, and the component
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‘n quadrature with the induced o.m.f., which 
produces tho alternating flux. It has been 
found experimentally that, for the range of 
flux densities corresponding to the normal 
range of primary current variation in measur
ing current transformers, tho core loss com
ponent of the exciting current is very 
approximately proportional to the induced 
e.m.f. and, hence for constant secondary 
impedance, to the value of the secondary 
current. Assuming this proportionality of 
core loss current to secondary current, a 
further important simplification of tho 
diagram showing the transformer errors can 
bo made by a construction due to Mollinger 
and Gewecke. This construction is shown

in Fig. 3. Here OA and OB at right-angles 
are respectively the axes of ratio and phase 
error. OAD is tho impedance triangle for tho 
whole secondary circuit, whereof 0, is tho 
phase angle of this impedance. OC is marked 
off along OD so that it is equal to the constant 
percentage ratio of core loss component of 
exciting current to Secondary current, and 
tho line CE is drawn perpendicular to OD. 
Then, assigning any value Is to the secondary 
current, this valuo will determine tho 
secondary e.m.f. and the magnitude of tho 
exciting current Ip. OE is made equal to the 
percentage ratio of Is to Is. to the percentage 
scalo of 00. Tho perpendiculars ER on 
OA, and EP on OB give, OR the percentage 
ratio error and OP tho phaso error in centi- 
radians. It is evident that the angle EOC 
is that of the lag of the exciting current on 
tho secondary e.m.f., 'F, so that OR is the
percentage value of j-cos ('1' —0), and OP

tho percentage valuo of j -  sin (0 — VF). Thus,
having the saturation curve for tho trans
former core, the errors for any value of the 
secondary current can rapidly be found by 
calculating the percentage value of the

.. I'ratio y
5 I t  . Ic Zs , _Tho ratio jj is equal to or to I  o As,

where Yo is the admittance of tho secondary 
winding with open circuited primary, and 
Zs the impedance of the whole secondary 
circuit. The variation of Yo with Vs can 
easily be plotted as a graph derived from the 
saturation curve, as is done in Fig. 4. For 
each value of Vs the value of Y  is equal to 
the corresponding value of Ie divided by Vs, 
Using the graph of Yo the length of the line 
OE in Fig. 3 is made equal to Yo Zs for a 
value of Yo corresponding to the Vs fixed 
by the assigned value of the secondary 
current.

Book Reviews
Prefabricated Homes. B y  B e r n a r d  H .  

Cox, F.S.I.. U.R.I.B.A. (London: 
' Paul Elek). Pp. 36. 2s. net.

This book gives a sympathetic study of 
the subject of préfabrication as applied 
to housing, its present and future scope. 
The book was prepared for the Associa
tion of Building Technicians and covers 
work already carried out in this country, 
the United States, Sweden and elsewhere. 
“ Coal Facts About * An Unknown ’ In

dustry. By A Colliery Manager. (Lon
don: Chapman and Hall). Pp. 100 
2s. 6d. net.

In view of the coal position in the elec
trical industry’ there will be found in this 
■book much that is interesting and much

that is enlightening. The object of tho book 
is not to put forward yet another plan for 
the future of the coal industry, but to put 
on record the facts about the industry as 
known by one whose daily job is to see 
that the maximum quantity of coal is ex
tracted from a particular mine. The coal 
position between 1913 and 1944 is reviewed, 
and American methods of coal winning are 
compared with our own.

BO O K S R E C E IV E D
Science Abstracts. Secs. A and B. Vol. 

47, No. 564 (December), and Annual 
Index. Single Numbers, 3s. 6d. An. sub. 
35s., or 60s. for both sections.
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vide an effective means of uniform heating, 
but strips must not be left in the bath too 
long. Oil is, however, left on the punch- 
ings, and these have to be degreased, thus 
introducing an additional process.

Oven heating is clean, but in practice the 
length of time tho strips are left in the 
oven tends to vary widely. None of these 
methods is entirely satisfactory, and the 
need for a better system of heating lami
nated punching strip, accentuated during 
the war by the Increased demand for high 
grade paper laminated materials, has re
sulted ip the development of a method 
which consists of passing the punching 
strip through an air-heated guideway at
tached to the punching tool. The strip 
is heated by physical contact with the 
air chests forming the guideway, which is 
of such length and so heated that the strip 
attains tho required temperature beforo 
reaching the tool.

Heated air exhausted from the air chests 
is not wasted, but is blown on to tho tool, 
both punch and die, which keeps it warm 
and free from swarf; the warmed strip 
then coming into contact with the warm 
tool is not chilled during the punching 
operation. In addition, the exhaust may 
be used to spray a lino oil mist on to the 
tool; this would only 'be necessary on 
special jobs and would defeat one of the 
advantages of fhe process.

The equipment is shown diagrammatically 
in Fig. 1. A heater is connected to a sup
ply of compressed air. Tho heated air

Fig. 2.—A continuous pre-heating production 
unit at the works of Pye Ltd.

passes to heating chests on each side of 
strip guides. One end of the heated guide
way is attached to the press table, so that 
when the strip is fed into the guideway

T HE electrical, radio and allied indus
tries are considerable users of Bake

lite laminated sheet for components,, in
cluding special grades which can be 
punched, using presses similar to those 
employed for metal stampings. In

general, laminated puneliings are made in 
a range of thicknesses from .010  in. up to 
tV in., and stock possessing the highest 
electrical properties must be hot punched 
at temperatures of 100 to 14-0”C .; certain 
grades, suitable for low tension insulation 
under oil, or where the component is not 
subjected to lnunid conditions, can, how
ever, be cold punched, though hot punch
ing is still preferable.

In the circumstances, therefore, we were 
pleased to receive last week from Bakelite 
Ltd., details of a new continuous method 
of preheating which should enable the 
treatment to be extended with advantage.

Several methods of heating punching 
stock are in regular use, and the merits of 
the new method may be better appreciated 
if the advantages and disadvantages of 
existing methods are first considered. The 
principal methods normally employed in
volve hot plates, oil baths, and air ovens. 
The heating equipment is usually separate 
from the punching tool, entailing the 
transfer of the material from the heater 
to the tool—an intermittent operation, and 
requiring additional floor space. Loss of 
heat necessarily occurs, not only during 
transfer, but progressively as the strip is 
punched, with the result that the successive 
punchings arc made at diminishing tem
peratures, and it becomes necessary to 
reheat each strip several times before the 
entire length can be punched.

Considering these methods of heating 
separately, hot plates are convenient and 
economical to construct and operate. It- 
is, however, difficult to control the tem
perature of the plate and since the strip 
is heated from one side only, uniformity 
of heat is difficult to attain.

Thermostatically controlled oil baths pro

COLD COMPRESSEO  A IR

PUNCHINÜ rOOk 
HOLDER
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from the free end it can bo pushed through 
and into the punching tool.

It 'will be realised that the principles in
volved are simple, and it should 'be pos
sible to adapt the equipment for use under 
most conditions likely to 'be encountered 
in praotice.

The following is a brief description of a 
demonstration equipment, together with 
results obtained, in order to give an indica
tion of power and quantities involved. The 
heater was placed above the press and 
took up no floor space. This particular 
air heater was unlagged for demonstration 
purposes, used electric heating and had 
a loading of 7 J kW. It was automatically 
controlled and capable of heating 40 cu. ft. 
of free air per mm. up to 500"C.

The following results were obtained with 
the unit: —

Thermostat set at 30O’ C. (572°F.).

Volume of air used, approx. 10 cu. ft. 
of free air per min.

Temperature of tool heated by warm 
exhaust air 65°C. (150°F.).

Temperature of air chest surfaces in con
tact with strip 300 “C. to 110"C. 
(572°F. to 230°F.).

Length of air chests, 27 in.
Width of strip, 2i3ff in.
Thickness of strip, 1*5 in.
Rate of feed, 8 ft. per min.
No. of strokes of press, 30-50/min.
This heater is capable of supplying hot 

air to four presses of this size.
A production unit at the works of Pye 

Ltd., Cambridge, is shown in use in Fig. 2.
This process is covered by British patent 

number, which has been acquired by 
Bakelite Ltd., and they propose to make 
it freely available to interested manufac
turers.

N e w s  i n  B r i e f
Volk's Electric Railway. - -The Brighton 

Public Utilities Committee is in favour of 
reconstructing Volk’s electric railway and 
has appointed a sub-cornmit!ee to make 
investigations and submit proposals.

Standards Conference.—A further con
ference at which long-standing differences 
in Anglo-American engineering practice and 
standards of measurements, particularly 
in relation to screw threads, which have 
impeded war production are to bo dis
cussed, will be held in Canada this autumn. 
The United Kingdom delegation includes 
two representatives of the British Standards 
Institution.

Trolley-bus Scheme.
—The South Shields 
last tram service
operating to the 
Ridgeway will be re
placed by trolley 
buses by the end of 
this year, provided 
labour and materials 
are available. Trolley
buses are also to be 
run to the Lawe.

Merchant N a v y  
Comforts Service.—
The North Somerset 
Electric Supply Co.,
Ltd., have expressed 
their appreciation of 
the work of our mer
chant seamen by o 
thanksgiving dona
tion of £25, to the 
Merchant Navy Com
forts Service.

Traffic Light Installation.—The Carlisle 
City Council is applying for consent to 
instal traffic lights at the junction of Scotch 
Street, and East and West Tower Streets.

New Members of E.D.A.—Seven new 
members have 'enrolled in the E.D.A. in 
the first six months of 1945. They are, in 
the order of enrolment, Bolsover U.D.C., 
Keighley Corporation, Felixstowe U.D.C., 
Huddersfield Corporation, Macclesfield 
Corporation, Loughborough Corporation, 
and the West Gloucestershire Power Co., 
Ltd.

E.T.S, Electroplating Course.—The even
ing course in electroplating and electro- 

deposition will be re
sumed next season 
(1945-46). E n r o l 
ment will take place 
early in September. 
Further information 
may be obtained 
from the Applied 
Chemistry Dep a r t- 
ment, Northampton 
Polytechnic, London,
E.C.l.

Transatlantic Tele
phone. — The trans
atlantic radio-tele- 
phone service, which 
had been suspended 
during the war, was 
resumed on Saturday 
when many American 
soldiers telephoned 
home at a rate of 
£3 for three minute«.

TWENTY-FIVE YEARS AGO
T?ROM T h e  E l e c t r i c i a n  of 

I  Jline 25, 1920: Last year we 
called the I.M.E.A. gathering at 
Ipswich the Peace Convention. At 
that time industry was still 
neurasthenic, and even the most 
energetic were only beginning to 
look round, somewhat fearfully, at 
the multiplicity of tasks that lay 
before them. Last year there was 
anxiety; this year there is an air 
of enthusiasm which it is good to 
see. There is no doubt that the 
outstanding feature of this year’s 
Convention is the way in which 
the minds of all are anxiously 
exercised as to the future of 
electricity supply.
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Electrical Personalities
We are always clad to receive from readers news of their social and business activities for 

publication in this pane. Paragraphs should be as brief as possible
Mr. Claude D. Gibb, Director-General of 

Armoured Fighting Vehicles and Chairman 
of the Tank Board, 
Ministry of Supply, 
who has been created 
a Knight, was pre
viously Dire c t  o r- 
Genera'. of Weapons 
and Instruments Pro
duction and in 1942 
ho received the hon
our of C.B.E. Ho is 
a vice-president of 
the Institution of 
Mechanical E n g i- 
neors, President of 
the Institution of 
Welding (North East 

Mr. C. D. Gibb Centro), joint manag
ing director of C. A. 

Parsons and Co., Ltd., a director of A. 
Reyrolle and Co., Ltd., and of the Parolle 
Electrical Plant Co., Ltd. He was born 
in Australia, and became an employee of
C. A. Parsons and Co., Ltd., in 1922.

Ashton-under-Lyne Town Council has 
appointed Mr. N. Jones to the position of
chief engineer and chief officer of the elec
tricity department, and Mr. W. B, Bradley 
as commercial assistant.

Mr. Frank Ashton, works manager for 
Bulpitt and Sons, Ltd., who has been 

made a M. B. E.,
joined that company 
in 1918, from the
Royal Naval Torpedo 
Factory, Greenock, 
and has been in 
charge of the torpedo 
warheads and after
body production. lie 
has been concerned 
with the re-design 
and improvement of 
many weapons which 
contributed to vic
tory.

Within the frame- 
Mr. Frank Ashton work of the Metro- 

politan-Vickers Elec
trical Export Co.,' Ltd., in London, the 
following appointments have been made 
Mr. T. C. Hunt, manager, South Ameri
can Division; Mr. R. V. D. Kirby, mana
ger, Eastern Division; Mr. J. W. Bell, 
manager, Dominions Division; and Mr. G. 
Turkiis, manager, Continental Division. 
The. Metropolitan-Vickers Electrical Co., 
Ltd., at Trafford Park, announce that Mr.
F. Gurney has been appointed sales mana
ger of the plant- department, relinquishing

his position us sales manager of the trans
former department, and Mr, R. J . Cochran 
has been appointed sales manager of the 
transformer department.

Mr. T. G. Travis, sales manager of the 
Witton Engineering Works of the G.E.C., 
who was awarded the
O.B.E. in the Birth
day Honours, served 
h is  apprenticeship 
and was subsequently 
for 18 years with the 
British Westinghouse 
Co., Ltd., Man
chester. In 1921, he 
joined the General 
Electric Co. Ltd., as 
branch engineer at 
Manchester and was 
appointed s a l e s  
manager for heavy 
electrical plant at the . _ _ _
Witton works of the Mr' T' G' Trav,s 
company in 1924.

Mr. R. H. Coates, deputy general mana
ger and engineer of the Sheffield electricity 
department, has been 
appointed engineer 
and manager of the 
Portsmouth electri
city undertaking. He 
received his technical 
training a t  t h e.
Regent. Street Poly
technic, passing out 
as a gold medallist, 
and at the Royal 
Technical College,
Salford, and took an , 
honours degree in en
gineering at the Lon
don University. He 
served his appren- Mr. R. H. Coates 
ticeship with the
Metropolitan-Vickers Electrical Co. Ltd. 
Prior to going to Sheffield in 1937, as tech
nical assistant, Mr. Coates held appoint
ments with the C.E.B. and with Messrs 
Kennedy and Donkin.

Oldham Electricity Committee has re
commended the appointment of Mr. John 
Ashton Ogden as deputy' electrical engineer. 
He is the son of Mr. F. L. Ogden, a former 
electrical engineer at Oldham.

Mr. Henry Nimmo has been appointed 
an Electricity Commissioner in succession 
to Sir Leonard Pearce who has re
signed. Mr. Nimmo has been chief 
engineering inspector at the Elec
tricity Commission since 1929 and was 
formerly eleotrical inspector to the Govern
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ment of Burma. Sir Leonard Pearce is 
engineer-in-chief of the London Power 
Company, and has held office as an Elec
tricity Commissioner during the years 
1925-26 and as a part-time Commissioner 
from May, 1940, to the present time.

Mr. S. E. Goodall has been appointed 
deputy chief ongineer of W. T. Henley’s 

Telegraph Works Co., 
Ltd. He became as
sistant chief engineer 
to the company in 
January, 1944, hav
ing previously served 
in the research de
partment of the 
Metropolitan - Vickers 
Electrical Co., Ltd. 
(1928-1943).

Mr. James R. 
Beard, senior partner 
of Messrs, Merz and 
McLellan, a past- 
president of the

Mr. S. E. Goodall I.E.E., has b e e n  
elected chairman of

the Association of Consulting Engineers for 
1945-46.

The Council of the E.D.A. have ap
pointed Mr. V. W. Dale, the general 
manager and secretary', and Mr. J. I.
Bernard as the association’s delegates to
the conference of the Association of Public 
Lighting Engineers. Mr. Dale will also 
represent the association at the conference 
of the National Chamber of Trade, and he 
has been nominated to serve on the Build
ing Industries National Council.

Mr. B. Moore and Mr. R. E. P. Briebach 
have been appointed executive directors of 
Crompton Parkinson, Ltd., Mr. Moore 
joined F. and A. Parkinson, Ltd., a sub
sidiary of the company, in 1922. and is 
works director for the company at Guiseley. 
Mr. Briebach is general manager of the 
company’s lamp works, after some 14 
years’ service.

Addressing electors in North Bradford, 
Major John Benn, the National Conserva- 

. tive candidate, who is a director of 
Bonn Brothers Ltd., proprietors of T h e  
E l e c t r i c i a n -, stressed his advocacy of 
nation before party. The times were too 
serious for party strife; yet the Socialists 
were trying to force the pace and wanted 
to make nationalisation the main elec
tion issue. The sturdy independence and 
senso of neighbourliness combined in our 
national character enabled us to avoid the 
extremes of violent disunity found in some 
other countries. He was convinced that 
English men and women detested regimen
tation and red tape, and that redundant 
controls must be swept away to restore 
vigorous trade and full employment.

Mr. and Mrs. William R. Rawlings cele

brated their diamond wedding on Sunday, 
June 24. About 60 years ago Mr. Raw
lings, with his elder brother, the late Mr. 
John J . Rawlings, founded the business of 
Rawlings Bros., of which he is chairman. 
He is also chairman of the Rawlplug Co., 
Ltd., and a director of Automatic Controls, 
Ltd., the Kolstore Co., Ltd., and the Sun 
Electrical Co., Ltd (of which he was one 
of the founders). He. has been president 
of the E.C.A. on three occasions.

The directors of Hadfields Ltd. announce 
that on June 30 Sir Peter B. Brown retires 
from the chairmanship and will be suc
ceeded by Lieutenant-Colonel Lord Dudley 
Gordon. Sir Peter B. Brown and Major 
A. B. H. Clerke, deputy-chnirman, retire' 
from the board and, therefore, as manag
ing directors of the company. Mr. J. B. 
Thomas has been appointed general 
manager of the company, and Major H. G. 
Freeman has been elected to the board as 
from July 1.

Mr. G. A. Meier has joined Cooke and 
Ferguson, Ltd., as chief designer to the 
electrical division. He 
was for more than 
12 years engaged in 
research, design and 
development of cir
cuit - breakers with 
Brown Boveri and 
has recently been as
sistant to Dr. Haefely 
of Micanite and In
sulators, Ltd.

Wing Commander
C. E. Verity, techni
cal engineer to the 
London Power Com
pany, w h o w a s  
seconded to  t h e  
R.A.F. in February,
1941, was awarded the O.B.E. in the 
Birthday Honours List.

Mr. F. Barrell, deputy electrical engi
neer with the Blackburn electricity under
taking since 1941, has been selected by 
the Leeds Electricity Committee, for the 
position of deputy city electrical engineer 
and manager, under Mr. F. Nicliolls. Mr. 
Barrel! received his technical training at 
Oldham Technical School, Manchester Col
lege of Technology, Birmingham Technical 
School and Woolwich Polytechnic. He 
received Iris early training with ¡Messrs. 
J .  P. Halls of Oldham and the Metropoli
tan Vickers Electrical Co., Trafford Park. 
Subsequently he was in the development 
department of the G.E.C., Witton, and 
later was designing engineer with the same 
firm, specialising in automatic plant and 
schemes. He joined the Poplar electricity 
undertaking in 1935, as superintendent of 
sub-stations, being promoted ehief engi
neering assistant in 1939.

Mr. G. A. Meier
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Lighting of Aerodromes—II
By G. A. T. BU RDETT, A.M.1.1.A.

T HE chief difference in the characteris
tics of 1945 aerodromes compared 

with those of 1939, is (that of run
ways. Until the development of multi
engined aircraft, grass aerodromes were 
the most common: It is anticipated
that in the future such aerodromes 
will he rare. Previously, the pilot, 
as far as possible, landed into the wind, 
and upon approaching an airfield at night 
was guided by an illuminated electric Tee 
pointing into the wind. One or more flood
lights positioned at strategic points on the 
aerodrome were then illuminated upon the 
approach of • the aircraft. In some 
instances the whole airfield was thus illu
minated, while in others only a strip along 
which the -pilot was expected to land was 
flood-lighted.

A number of disadvantages were appar- 
rent with this method of illumination. 
Either the floodlight had to be positioned 
behind the aircraft as it touched down 
(that is, at the leeward end of the airfield) 
or by careful positioning, two floodlights 
could be placed at the sides.

Later, a modification was introduced in 
the form of a shadow bar held in front 
of the light, which allowed the aircraft to 
fly towards the floodlight. As this bar was 
manually-operated its success was depen
dent upon the efficiency of the operator, 
and since it is difficult to follow the course 
of an approaching and descending aircraft 
at night, the highest efficiency could not 
always be achieved.

Runway Lighting
Runway aerodromes simplify night land

ing operations. The basic illumination in 
this case is, of course, the runway lighting. 
In addition, a floodlight can be used for 
purposes of emergency or, alternatively, 
the pilot may switch on his aircraft landing 
lights. If the runway lighting is adequate, 
additional illumination can be more con
fusing that useful, since nothing gives a 
pilot more confidence at night than when 
he sees a double string of lights between 
which he can land.

A number of such installations were in 
use on grass aerodromes for some years 
before the war. This lighting, termed con
tact lighting, consisted of unscreened bulk
head circular fittings laid flush in the 
ground, allowing aircraft to run over them 
without damage, to either aircraft or fitting.

This type of lighting was not always 
popular with pilots, who complained of 
glare from the unscreened white lights. 
They were, however, in most cases installed
' Pan I, T h e  E l e c t r i c i a n  June 22 , 1945 .

in conjunction with the Lorenz beam ap
proach system and were used both by 
day and night in conditions of poor visi
bility and were, in fact, all-purpose 
systems, enabling landings to be made 
under adverse conditions which otherwise 
would have been impossible.

Continental Methods
It is not sufficient to provide for illumi

nated runways and no more. Otherwise, if 
only a double row of unscreened white 
lights are provided, a pilot could attempt 
to land down the reverse runway (down
wind), perhaps with serious consequences 
should he not be in a position to bring 
his aircraft to rest at the end of the 
runway, or should a second aircraft ap
proach in the opposite direction. To over
come this, various systems of lighting have 
been employed. For instance, on the 
Continent a multi-coloured system of lights 
was employed, which not only gave indica
tion of direction but also position of air
craft in relation to the runway. The pilot 
could bell, if he was conversant with the- 
complicated colour scheme, lus exact posi
tion, the length of runway still to go, and 
whether he could pull up upon landing 
or whether it would bo safer to gain height 
and make another approach.

The employment of a number of colours 
in a runway lighting system can, however, 
cause confusion. All a pilot requires to 
know is that before touching down on a 
runway, he can, provided his braking 
system is serviceable, bring his aircraft to 
rest before reaching the limit of the run
way. For this, some indication of the 
length of runway from the upwind end 
would suffice. For instance, assuming 500 
yards to be the length, upon reaching 
the point of indication the individual pilot 
would know -whether he were able to pull 
his aircraft up in the 500 yards or whether 
he would have to take off again.

Unscreened runway lights have the 
disadvantage that a pilot can inadvertently 
approach and land from either end, which, 
as pointed out above, can give rise to 
serious consequences.

Runway lights should, therefore, be 
screened. The light should emit at an 
angle above the horizontal to indicate to 
a pilot upon his approach his approxi
mate height above the aerodrome level.

Boundary lights are installed on the effec
tive edge of an aerodrome to enable a pilot 
to estimate from the air its approximate 
size and shape. The following is a brief 
summary of B.S.S. 563/1937 in so far as 
boundary lighting is concerned.
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“  The light shall be aviation yellow with 

a fixed character (not flashing). It shall 
emit a light from 5° below the horizontal 
to the zenith and through 360° in azimuth. 
The total luminous flux emitted shall not be 
less than 60 lumens of yellow light.”  (The 
table on p. 11 of the B.S.S. covers more 
fully the recommended intensities.) “  Its 
height above ground level shall not bo 
more than 3 ft. 3 ins. and the centre of 
the light source not less than 2 ft. above 
ground level. Where a boundary fence 
exists the fitting may be raised to a maxi
mum height of 6 ft., provided the boundary 
lights are not placed more than 10  ft. inside 
the fence. There should be spaces approxi
mately 300 ft. apart except where aircraft 
are manoeuvred on the ground, where the 
lengths may be omitted. A weak link 
should be fitted to each light which allows 
each fitting to collapse should it cause an 
obstruction to an aircraft.”

As these lights are usually wired in series, 
an automatic device is fitted to ensure that 
the circuit is not broken.

The fittings are, however, flexible to 
ensure that only under extreme circum
stances do the weak links operate.

Another boundary light which became 
increasingly popular before the war was the 
flush-fitting type which, like the runway 
lights, allowed aircraft to run over it with
out damage.

Boundary lights, particularly the pedes
tal type, are essentially for grass aero
dromes. Therefore, with the increased 
adoption of runway aerodromes, they may 
tend to become obsolescent.

Illuminating Aids
Consideration must be given in the 

future to tho provision of illuminating aids 
for aircraft circling an aerodrome before 
landing. Since multi-engined aircraft can
not make the tight circuits of the smaller 
type, and lighting placed pn the boundary 
of the aerodrome proper would have 
limited value, a greater boundary of 
lights would in such cases be more suit
able, but the question of cost arises. 
Wayleaves, too, would have to be obtained 
from owners of the land upon which the 
fitting and poles (if any) were installed.

On the other hand, a limited number 
of special “  circuit ”  beacons might easily 
meet the requirements. That is, provided 
approach lights were installed to enable a 
pilot to make an accurate approach to 
tho particular runway in use at the time.

This equipment usually consists of a 
framework made in the form a large T-. 
Small lights are installed down the shaft 
and cross-arm so that it is easily distin
guished from the air.

The recommendation in B.S.S. 563/1937 
is as follows: “  The colour of the light
emitted shall be aviation white and fixed

in character. The lighting system shall 
be such that the intensity shall be between 
10 and 15 candles of aviation white per 
foot run. When the lighting is provided 
by light sources of small dimensions (small 
individual light fittings), the distance be
tween the sources shall not exceed one 
foot. The length of the cross-arm shall 
be equal to that of the shaft and shall 
not be less than 20 ft.”

Landing Direction Indicators
Landing direction indicators wore nor

mally placed direct into wind; on grass 
airfields this practice was essential. On 
runway airfields, however, the indicator 
must indicate the runway in use and not 
necessarily the actual wind direction. 
Where these do not coincide owing to a 
cross wind, the pilot would normally be 
informed by radio telephony of the
strength and the angle of the cross wind.

Research was conducted before the war 
regarding the introduction of illuminated 
wind cone (or sock) indicators. The writer 
considers that while these would serve
to show a pilot the exact wind direction, 
they are apt to confuse him where the 
landing T. deviates from this.

A pilot landing an aircraft on a grass
aerodrome can swing his aircraft o2  the
landing strip as soon as he has reached a 
low safe ground speed. He can then taxi 
over the grass to where he is to unload his 
passengers or freight.

On runway aerodromes taxi-ing over the 
grass is usually not permissible except in 
special circumstances. In fact, concrete 
runways are usually laid down where the 
grass surface is unsuitable either for land
ing or taxi-ing. The pilot must, therefore, 
continue down the runway until he reaches 
his taxi lane, also of concrete. Where largo 
numbers of aircraft are over an aerodrome 
waiting to land, speed in landing is most 
essential. Speed in landing aircraft can be 
maintained where a pilot, after landing, 
clears off the runway as quickly as possible; 
he can do this when he is sure of the 
exact location of the taxi lane. At night, 
therefore, a taxi track, or the turning point 
off a runway, should be easily distinguish
able to a pilot long before he reaches it; 
otherwise he will slow down his aircraft 
and taxi slowly down the remaining 
portion of the runway until he reaches 
the turning og point. In the meantime 
no other aircraft can land owing to the 
risk of collision. The taxi track itself 
should be well illuminated, particularly 
round bends, since time is lost if the 
taxi track is obstructed by aircraft.

There are a number of other points in 
aerodromo illumination, such as special 
marshalling lights, which require serious 
consideration, and the scope for research 
is wide.
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Earth Leakage Trips
[To thb E ditor]

Sir,—“ Supervisor’s ”  insistence that 
the voltage is the only tiling to consider 
shows an obstinacy which he deplores in 
others. Any trip coil or solenoid depends 
on amp-turns to produce the necessary 
pull to work the tripping mechanism, and 
the coil may be designed for any voltage. 
Consider the d.c. case for simplicity: the 
regulations suggest 30 mA as a suitable 
current with a coil designed for 40 V ; 
therefore the total resistance in circuit 
should not exceed 40/.03 =  13300 approxi
mately, the suggested maximum electrode 
resistance is 500 0, which leaves roughly 
800 O for the coil resistance.

If the trip earth is connected to an earth 
electrode of negligible resistance, the operat
ing voltage will be 800 x .03 = 24 V. I fail 
to see why the trip should be connected 
to a separate earth electrode unless the 
said electrode has a lower resistance than 
that which he calls the conventional elec
trode, because the earth path between the 
two may have negligible resistance, and, 
as he points out, things that are electrically 
connected to the same thing are connected 
to one another.

Are we to believe there is some advan
tage to be gained by ensuring that there 
is a quantity of earth path resistance 
between the trip electrode and the conven
tional electrode, or any fortuitous earth 
contacts?

His quotation from the report by the
I.E.E. Committee on Multiple Earthing of 
the Neutral Conductor unfairly left out the 
last line, which was “  The Committee are 
not, however, impressed with the practical 
danger of such an occurrence,”  which 
covered the point on which he criticised 
the report most strongly.

It is always as well to remember that 
any fortuitous contact with earthed metal 
has an advantage over the trip coil circuit 
as a path for leakage currents, which is 
equal to the resistance of the coil, i.e.. 
500 to 800 O assuming that the earthed 
metal has the same resistance to earth, as 
the small driven trip electrode recom
mended. This raises a very important 
point that may be overlooked, in that when 
it is suggested that the trip electrode may 
be anything up to 500 Cl it leaves the un
initiated to think that any old earth will 
do, whereas the trip earth should be the 
best possible earth that can be obtained in 
that localitv.

I n  h is  la s t  a r t ic le  o n  t h e  s u b je c t ,  in  T h e

Electrician of June 1, he seeks to prove 
as a fundamental fact that the voltage on 
the framework of faulty apparatus falls 
from a maximum to some lower value, and 
uses as his proof the comparatively rare 
case of direct metal to metal contact.

Most earth faults arise duo to the car
bonisation of the insulating material or 
tracking across the surface) which de
teriorates from the megohm range to some
thing much less or to zero. Therefore the 
regulations rightly convey the impression 
that the voltage rises; as also does a para
graph in “  Supervisor’s ”  notes in The 
Electrician of May 18, i.e., “  Even so, it 
will be ensured that the circuit will be iso
lated without rise of voltage on the con
duits, as if operation of the fuse under 
excess current bo delayed the requisite 
potential for the operation of the trip will 
appear.” —Yours faithfully,

Newcastle, Staffs. S. Cooper.

Electricity Supply and the Election
[To the E ditor]

Sir,—With reference to my letter of 
June 14. and published in last week’s issue 
of The E lectrician, below is a copy of a 
letter signed by Mr. A. V. Alexander and 
addressed to Mr. A. J .  Fippard, together 
with a copy of the letter’s reply :—

" Sir.—I had your telegram on my return 
to the office. I used a remark made to me 
by a naval officer to illustrate a point which 
I desired to make, and although the name or 
the place was not mentioned I believe it was 
somewhere in the Hants area. However, 
apart from the remark made to me by the 
naval officer. I have no doubt you are aware 
that there are numerous instances of differen
tial charges as between municipal and com
pany concerns. Compare, for example. the 
charges for light in Southwark and Holborn. 
I return your reply-paid telegram.

(S ig n e d ! A . V . ALEXANDER.”
“ Sir,—I thank you for your letter of the 

!4tli instant, and I am sure you will forgive 
me in saying that the statement you made on 
the information supplied to you by a naval 
officer is most misleading, for, on comparing 
like with like, no such position exists.

" That you would intentionally mislead is 
unthinkable, bnt much damage can be done 
by the repetition of remarks which cannot 
be substantiated.

“ You did not give me the name of the area 
to which the naval officer referred, and I am 
therefore unable to give you the facts which 
would --how a very different state of affair« 
from those stated in your speech.

(S ig n e d )  A . J . FIPPAR D .”
Yours faithfully.

H. F. Carpenter,
Hon. Secretary. 

Joint Committee of Electricity .
Supply Organisations.
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A Re-housing Achievement
Electric Homes for Displaced Cottagers

A T this time when housing is the subject 
of keen controversy among post-war 

planners and others, an achievement of free 
enterprise associated with the extension 
of the Stourport power station is of general 
interest. In the shadow of the station were 
nine cottages, somewhat dilapidated and 
lacking modern amenities, and when the 
Central Electricity Board decided that the 
capacity of the station bo increased from 
180 000 kW to 240 000 kW, it was found 
that the new cables which had to be laid 
in the process of the extensions must fol
low a line passing through the cottages. 
This meant that the houses must be pulled 
down and new homes would have to be 
provided for the nine families as quickly as 
possible. It took 11 1 weeks to obtain the 
necessary permits to build and equip 
alternative accommodation, and in under 
nine weeks, that is 2 1 weeks less than it 
took to obtain the permits, a piece of waste 
land had been transformed into a model 
miniature housing estate, complete with a 
service road, [footpaths, drainage, water 
and electricity services. By the end of 
the ninth week the nine families had been 
transported to as many new bungalows 
half a mile away.

In place of their ancient cottages with 
inconvenient and badly ventilated rooms, 
poor lighting, worn-out cooking apparatus, 
and inadequate sanitation and drainage, 
the families were given the comfort of 
modern homos, each comprising three

The building contractors did not attempt 
to break any records. “  It was,”  they said, 
“  a job of work we took in our stride and 
can he repeated at any time, on any scale.”  
At the peak, when the road was being 
made, sewers and drains laid, prefabricated 
parts of the buildings were being unloaded 
and assembled and electricity being con
nected, not more than 80 men were em
ployed.

The normal complement was far fewer 
and none worked on Sunday.

The full cost of the bungalows, including 
the road, paths, sowers, drainage and elec
tric fittings, averaged £800 each. This 
would have been less if there had been 
bungalows on both sides of the road, be
cause the cost of the external services 
would have been halved.

Cockermouth.—The Mid - Cumberland 
Electricity Co., Ltd., is preparing a scheme 
for supplying elefctricity to the Borrow- 
dale Valley.

in addition to lighting and points for an 
iron, toaster, radio, and so on. Fruit and 
vegetable gardens at the back and flower 
beds in the front were provided.

The fact that the official permits were 
secured in war-time conditions in the com-

The M ill Road bungalow site at Stourport

bedrooms—12 ft. by 10 ft., 12 ft. by 9 ft., 
and 12 ft. by 7 ft. 9 in., respectively—a 
living room, 13 ft. 3 in. by 12 ft .; a kitchen, 
10  ft. by 8 ft., a bathroom, fitted with n 
full-sized bath, etc.

The electricity services included a 
cooker, -wash-boiler, and an airing cupboard,

Interior view o f one o f  the bungalow kitchens 
showing electric cooker

paratively short period of 1 1 1  weeks was 
due to the co-operation of the Electricity 
Commissioners, the Ministry of Works, the 
Ministry of Fuel and Power and the local 
council.
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Answers to Technical Questions
We produce below the answers to a selection of questions which have been sent to us by readers. The 
co-operation of students, and others in makina this feature one of aeneral interest is invited.
Give graphs showing the relation between 

the force acting on the movable core 
of a solenoid and the distance of the 
core from the centre of the solenoid 
for a.c. and d.c.

It is shown in text boohs that if a flux 
is entering a flat surface the force exerted 
on the surface is given bv :

IP A
Force = ■ u  y jg* lbs.

where B is the flux density in gauss and 
A the area of the surface in sq. cm.

Consider first a simple magnet, such as 
may be used 

ĉoil, for the closing
of oil-eircviit 
breakers, os 
shown in Fig. 
1. The flux 

UXPATH path is as 
shown, so that 
if the flux is 
known the 
flux density in 
the air gap 
can bo calcu
lated and the 
force found. 
Assuming a

constant current in the exciting coil and, 
therefore, a constant m.m.f. acting round 
the magnetic circuit, the flux will be in
versely proportional to the reluctance of 
the flux path. If it could be assumed that 
the whole of this reluctance were in the 
air gap between the plunger and the stop, 
the flux would be inversely proportional to 
the length of the qir gap. Since the force 
is proportional to the square of the flux 
it would, therefore, be inversely propor
tional to the square of the gap length. On 
account of the reluctance of the iron part 
of the circuit and various leakage fluxes,

 F L A T -F A C E D  P L U N D E R  (F IG .  1)

F ig . 1.

C O N IC A L  FA C E D  PLU N GER (F IG .  3 a )

S T E P P E D  P LU N G E R  ( F I G 3£>)

the force-distance curve will depart some
what from the above theoretical value, 
especially at the shorter gaps, but a typical

curve is that shown in Fig. 2 for the flat
faced plunger. It is seen that the force is 
very small until the plunger is close to tho 
stop, i.e., nearly at fhe end of its stroke.

A more uniform force curve can be ob
tained by using a conical-faeed plunger and 
stop as shown in Fig. 3a. Assuming that

(c)

the lines cross the gap at right-angles to the 
surfaces it can be seen that to reduce the 
gap by,, say, a half, the distance which 
the plunger has to move is greater than in 
the previous case, thus flattening the 
curve.

A still flatter curve can be obtained by 
using a stepped plunger as shown in Fig. 
3b. and 3c. The actual calculation of the 
fluxes involves the determination of the 
reluctance pf the magnetic circuit and 
is very difficult unless some experimental 
data regarding the leakage fluxes for the 
particular type of magnet under considera
tion is available.'

If the magnet has no stop or if the stop 
is of non-magnetic material, i.e., if it is a 
simple open-ended solenoid, the increase of 
force near the end of the stroke is avoided 
as there will be no big increase of flux as

L  D IST A N C E  OF P LU N G E R  FR O «
EN D  O F  SO LEN O ID

Fig. 4.

the plunger approaches this point. With 
high force, short stroke magnets, similar in 
shape to Fig. 1, an appropriate shaping of 
the plunger can be made to give a reason
ably uniform force throughout the stroke, 
as shown in Fig. 4. With low force, long 
stroke magnets there is little difficulty in 
obtaining a uniform force throughout the 
stroke as shown in Fig. 5. The ironclad 
type of solenoid shows a peak of force near
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the finish of the stroke due to the increase 
of flux which occurs as the plunger ap
proaches the iron shrouding over the end 
of the coil; shaping the end of the plunger

I— -JC—*|

lias an important effect on the shape and 
magnitude of this oeak. Calculations of 
force in magnets of this type are even more 
difficult since the leakage fluxes, i.e., fluxes

E l e c t r i c i t y
From Our Paris

D URING February, March and April, 
electricity generation in France was 

satisfactory and though it was hoped that 
such progress would continue, a serious set
back took place in May due to various 
causes.

The only figures available at the moment 
are for January and February’ ; during the 
first month 928 474 000 kWh were produced 
by- hydro-power and 595 025 000 by thermal 
stations, against 800 118 000 and 
726 217 000 kWh respectively for 1944. For 
February the figures were 970 888 000 kWh 
by hydro-electric generation and 375 465 000 
by thermal stations, against 714 821 000 and 
762 937 000 respectively lor 1944.

At the end of April the hydro-electric 
position deteriorated owing to drought, 
particularly’ in the Massif Central, where 
production fell so steeply that it was im
possible to feed Paris or other cities out
side the immediate region. Then, in the 
opening weeks of May there was a cold 
snap which immediately increased consump
tion. The position became serious. In the 
Alpes and Pyrenees the water situation was 
less grave and it would have been possible 
to have exported current from those 
regions, but for the fact that war damage 
to the network made it inadvisable to com
pletely load it.

In the Paris area the power shortage has 
been felt very keenly. During the fine 
weather, consumption fell to 241 million

crossing the turns of the winding, have a 
preponderating effect.

With a.c. magnets similar considerations 
govern, the shape of the foree-distance 
characteristic, 'but for. a given cross-sec
tional area of plunger with the same 
maximum flux density, the magnitude of 
the average force at any position will be 
half that of a corresponding d.c. magnet, 
due to the fact that the force is pulsating 
and not continuous. If the coil is supplied 
with a constant current, i.e., if it is a 
series coil, the shape of the force-distance 
characteristic will be similar to that of a 
corresponding d.c. magnet. If, however, 
the coil is supplied at a constant voltage, 
the current will be governed largely by the 
reactance of the coil; this reactance de
pends on the flux and, therefore, increases 
as the plunger approaches the end of its 
stroke. An a.c. magnet operating at con
stant voltage, therefore, * has a higher 
initial pull than a corresponding d.c. mag
net. The initial current may be as high as 
10 times the final current in some types of 
magnet. E.O.T.

i n  F r a n c e
Correspondent
kWh in April or a little more than 8 million 
kWh per day. after having stood at 295 
millions in February and 315 millions in 
March. Imports from the Massif Central 
fell to below 500 000 kWh per day and 
thermal station generation had to meet re
quirements. The VE-Day celebrations, 
with all their night time gaiety and flood
lighting, stepped up consumption and taxed 
coal stocks unduly'. On April 30 these 
stocks stood at 90 150 tons, or just enough 
for 42 days supply', while by May' 26 they 
were no more than 58 271 tons. Coal stocks 
are being eked out by the burning of heavy 
oil in the Arrighi plant, and while this is of 
material assistance at the moment, con
sumption will havo so increased in three 
months time that unless there is a con
siderable improvement in the coal problem 
serious restrictions will be unavoidable.

Last week the C.P.D.E. were studying 
the prospects likely' to be met with during 
next winter, and while it is certain, that re
strictions will have to be applied if everyone 
is to receive a quota of electricity, it is, at 
the same time, hoped that by the autumn 
repairs will have advanced sufficiently to 
assure a better liydro-electric supply'; the 
falling coal supply' is, alas, expected to con
tinue.

Bradford.—The Electricity Committee 
is to extend mains to the Clayton estate 
at a cost- of £1 234.
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Industrial Information
Changes of Address.—Sams Distribution 

Ltd., of 72, Newman Street are removing 
on July, 1, to new offices and showrooms 
at 100, Wardour Street, London, W.l.— 
S. D. Sullam, Ltd., of 72, Newman Street, 
are moving on July 1, to new offices at 100, 
Wardour Street, London, W.l.

Blasting of Castings, etc.— Special regu
lations under the Factory Act., 1937, for 
the protection of workers engaged in the 
blasting of castings and other articles in 
factories have been drafted by the Minister 
of Labour and National Service.

Battery Chargers.—A technical cata
logue, No. 20/45, published by Meritus 
(Barnet), Ltd., gives a general specification 
of the Meritus battery chargers and also 
detailed descriptions of individual types, 
which are illustrated.

Control of Boiling Plates.—Sunvic Con
trols, Ltd., have issued an illustrated leaf
let describing tho operation of their Sim- 
merstat device which can be fixed in place 
of the usual 3-heat switch in any elec
tric cooker, for the control of radiant and 
solid boiling plates.

Aerial Efficiency.—Aerialite, Ltd., have 
‘ issued two booklets of interest to the radio 
professional and listeners. One explains 
the “  Mastatic ”  noise-free aerial system, 
and the other deals with Aerialite tele
vision aerials, their installation and 
working.

Control of Engagement Order.—In cal
ling attention to the provisions of the Em
ployment—Control of Engagement Order, 
which came into forco on June* 4, tho 
Electricity Commissioners invito electricity 
undertakers to forward to the Commission 
particulars of any ex-employees who wish 
to return to their previous employment.

Location of Industry.—The Board of 
Trade have revoked the Location of In
dustry (Restriction) Order, 1942, and 
replaced it by the Location of Industry 
(Restriction) Order, 1945, under which the 
control on the use of factories and ware
houses is relaxed. It no longer applies to 
premises with an aggregate floor space of 
less than 3 000 sq. ft.

B.E.A.M.A. Contract Price Adjustment 
Formulas.—For purposes of calculating 
variations in (a) rates of pay, the rate of 
pay for adult male labour at June 16 shall 
be deemed to be 95s.; (b) costs of material, 
the index figure for intermediate products 
last published by the Board of Trade on 
June 16 is 131.1 and is the figure for the 
month of May, 1945.

A.E.I. News.—The current issue of this 
monthly magazine for the employees of the 
Associated Electrical Industries, Ltd., con
tains a letter signed by the Chairman, tho

deputy-Chairman and Managing Diroctor, 
on behalf of tho boards of directors of the 
several companies, thanking every em
ployee for his or her efforts during the last 
six years, and paying special tribute to 
those who made the supreme sacrifice.

New Silentbloc Catalogue.—Elaborately 
produced and illustrated, the now cata
logue issued by Silentbloc, Ltd., forms a 
complete reference book for every appli- 
scation of flexible bearings, anti-vibration 
mountings and flexible couplings, and the 
data given should be of considerable 
value in every' engineering drawing office, 
as well as to the engineering buyer. Copies 
will be supplied in response to applications 
on business notepaper.

Metropolitan-Vickers Gazette.—The cur
rent number contains articles on “  Im
provement in Thermal Efficiencies with 
High Steam Pressures and Temperatures 
in Non-reheating Plants,”  by K. Baumann; 
“  Mobile Power Stations for the U .S.S.R.; 
Electrification of a Flour- Mill,”  by S. 
McCracken; “  The Metrovick Roller-type 
Spot-welding Machine for Aluminium 
Alloys; ”  * ‘ Bridgnorth Castle Hill Rail
way,”  by. E. L. N. Towle; and “  The 
Reduction in Noise from Air-conditioning 
Systems,”  by A. J .  King.
' Electrlcity'on the Farm.— Two attractive 

publications of particular interest to 
farmers and wiring contractors covering 
rural areas have been issued by Callen
der’s Cable and Construction Co., Ltd. 
One is entitled “  Callender’s Farm Wiring 
System,”  and the other “  Electro-Farming 
with Callender Cables.”  The first de
scribes the company’s farm wiring system, 
which has been designed to meet tho 
exceptional and varying conditions en
countered on farms. The second book
let illustrates, with the aid of nearly' 100 
pictures, some of the many ways in which 
electricity is helping the farmer in agricul
tural and horticultural work in twenty 
English counties.

Institute of Welding.—The twenty- 
second annual report of the Council of the 
Institute of Welding states that the three 
principal changes effected as the result of 
reorganisation are the establishment of ..he 
research department of the institute as m 
independent British Welding Research 
Association with a council of its own, but 
in close collaboration with the Institute; 
the reduction in size of tho Council of the 
institute with the aim of increasing its 
effectiveness as the supreme governing 
body; and the establishment of regional 
committees to promote co-operation be
tween neighbouring branches and act for 
the Council in matters relating to educa
tion and research in their respective areas.
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The net increaso in membership for the 
year ended March 31, 1945, was 1 255—the 
highest recorded—making a' total of 4 507.

Future of Workers in South Wales.—Sir
George Usher, chairman of Aberdare 
Cables, Ltd., spoke of the future for 
South Wales workers when he visited .the 
A’berdare factory recently, and mentioned 
the establishment of two more factories 
under the same régime. South Wales 
Switcligear, Ltd., Treforest, an associate 
company, gave employment to as many as 
did Aberdare Cables, Ltd., while another 
factory taken over would also employ 
hundreds of people. Sir George was wel
coming the chairmen and engineers of the 
eleotrical undertakings in South Wales and 
in the course of his remarks said that he 
felt that too many war-time industries had 
•been developed in South Wales and not 
enough of the type which would give em
ployment in the district afterwards.

High-frequency Heating.—At the re
cent exhibition arranged by the N.W. 
area of the E.D.A., at Manchester, a de
monstration of radio-frequency heating for 
preheating moulding powders and pre
forms for the plastics moulding industry 
attracted considerable attention. The ar
rangements were made by Ferranti, Ltd., 
and Wild-Barfield Electric Furnaces, Ltd., 
who are collaborating in the development 
and application of h.f. heating for indus
trial purposes. The equipment demon

strated was similar to models in continu
ous practical use. It operates from a 
standard single-phase 50 cycle supply at 
230 V and gives a maximum radio-fre
quency output of 3.5 kW at frequencies 
up to 15 m.c.s. The press, manufactured 
and loaned by T. H. and J .  Daniels, Ltd., 
gives a maximum pressure of 30 tons with 
a  platen area of 10  sq. in.

The Hais Pipe-line.—A continuous extru
sion machine designed and produced by 
the Pirelli-General Cable Works, Ltd., to 
meet the needs of oil-filled cable in 1936 
was found to be capable of producing lead 
piping which fulfilled adequately all the 
requirements of the Hais cable for “  Opera
tion Pluto.”  It was on an entirely new 
principle in the extrusion of lead sheath
ing or tubing, and was different from any 
other type of lead press in existence. 
About 50 miles of 3-in. lead pipe were ex
truded in the Pirelli-General Cable Co.’s 
works at Eastleigh, Southampton. Of this, 
about 20 000 yards were covered and 
armoured in the works, to form the com
pleted H.A.I.S. cable, and the remainder 
was transported to other cable factories to 
be similarly treated. In addition, approxi
mately 100 miles of lead pipe were pro
duced on the P.G. extrusion machines 
possessed by other firms.

Early in the development of “  Operation 
Pluto ”  it was agreed that as their wharf

age at Woolwich was unsuitable for direct 
shipment of complete armoured lengths of 
H.A.I.S. cable, the Standard Telephones 
and Cables, Ltd., should concentrate on 
the extrusion of the lead alloy pipe for 
transport by road to more suitable sites for 
armouring and shipment. After over
coming several difficulties in the adaptation 
of an existing machine and reeling gear, the 
company proceeded with the production of 
complete lengths of 700 yards each, and in 
spite of the excessive loading of the 
maehiiie a number of lengths were com
pleted and their quota of the contract was 
successfully attained.

Contracts Open
W E give below the latest information 

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

Gellygaer U.D.C., Juno 30.—Supply and 
delivery of house service units for one 
meter per consumer. Specifications from 
the Electrical Engineer and Manager, Elec
tricity Offices, Hanbury Road, Bargoed, 
Glam.

Hazel Grove and Bramhall U.D.C., June 
30.—-Supply and delivery of three 250 kVA 
transformers fitted with externally oper
ated off-load tap-changing gear- Speci
fication from the Chief Electrical Engineer, 
Chapel Street, Hazel Grove, Ches.; deposit, 
£ 1  Is.

Epsom and Ewell, July 2.—Supply and 
delivery of h.t. and l.t. cable, p.i., lead 
covered and armoured. Specification from 
the Electrical Engineer, Electricity Depart
ment, Church Street, Epsom.

Prestonpans T.C., July 2.—Various works, 
including electric lighting, at three blocks 
of houses and shops. Schedules from 
Messrs. R. and A. K. Smith, 4, Forres 
Street, Edinburgh, 3.

Salford Public Health Department, 
July 7.—Supply and delivery to Hope 
Hospital, Salford of (a) electric platform 
truck, 15-20 cwt. capacity, with batteries; 
(b) electric unit, suitable for ono or more 
trailer units, capacity up to 15-20 cwt., 
with batteries. Specifications from Town 
Clerk, Town Hall, Salford 3.

Kingston-upon-Hull Electricity Depart
ment, July 13.—Supply and erection of two 
1 1 million galls, per hr. vertical spindle elec
tric motor-driven pumps. Tender forms 
from the General 'Manager, Ferenswav, 
Kingston-upon-Hul!; deposit, £1.

West Riding C.C., July 16.—Rewiring 
of electrical installation at Oulton Hall 
Institution, Oulton, near Leeds. Speci
fication from West Riding Architect, 
County Hall, Wakefield.
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Electricity Supply
Glasgow.—The Electricity Committee is 

to extend mains at a cost o£ £4 130.
South Shields.—Application is being 

made to the Electricity Commissioners by 
the T.C. for sanction to borrow £14 919 
for electrical developments.

Swindon.—The Electricity Committee 
is to provide a supply to the Pinehurst 
and Beech housing estates at a cost of 
£8 500.

Glasgow.—The Transport Committee re
ports that in all likelihood it will require 
one 25 000 kW turbo-alternator and one 
75 000 lbs. water tube boiler at Rinkston 
power station in the future.

Barrow-in-Furness.—Sanction to bor
row £5 000 for mains' and services in con
nection with the change-over and £3 500 
for meters lias been obtained by the 
Electricity Committteo.

Tynemouth.—The Electricity Committee 
is seeking sanction to borrow £8 000 for 
mains and sendees and £4 000 for sub
station plant.

Burton-on-Trent.—'Supply is to be 
afforded to temporary bungalows at Har
per estate at a cost of £2  271; to farms at 
Netherseal at £ 1 161 and to farms at 
Drakelow at £708.

Wallasey.—An increase of 25 per cent, 
in the terms with local registered electrical 
contractors for wiring as necessary for the 
connection of cookers, wash-boilers and 
water-heaters, has been agreed upon by 
tho Electricity Committee.

Darlington.—The T.C. is to supply elec
tricity to temporary housing sites at Hor- 
rowgate Hill, Green Street, and East Ceme
tery. The cost will foe about £5 555 and 
application is being made to borrow this 
amount.

Swansea.—The Electricity Committee is 
to extend the 33 kV and 6.6 kV distribu
tion system and provide sub-stations and 
equipment at an estimated cost of 
£134 000 to provide supply to a new 
housing estate at Penlan and factories at 
Fforestfach.

Wigan.—At a meeting of the T.C., it 
was reported that the net profit on the 
electricity undertaking for tho year 
1944/45 was £28 517, compared with 
£54 794 for the previous year. The profit 
would have been greater but for the 
fact that nine months ago, the Corpora
tion increased the discount rate to con
sumers at a cost of £17 277, reduced the 
tariff to contract consumers and bulk 
supply consumers and brought in out- 
districts on the same conditions as applied 
in the borough of Wigan. The Chairman 
of the Electricity Committee said the de
partment expected to spend £156 000 on

new plant. One councillor stated that tho 
charges for electricity, for power and light, 
were with one exception, the lowest in tho 
north-west area.

Leeds.—Tho report of the electricity de
partment for 1944-45, showed that tho 
number of consumers increased by 721 and 
tho kilowatts connected by 21 371—the 
largest increase since 1941. An increase 
of 38 209 200 in the units generated pro
duced the record total of 662 130 000. 
After contributing £14 083 19s. 4d. from 
revenue for capital expenditure, the ac
counts showed a deficit of £28 602 14s. Id. 
Extensions at the Kirkstall power station, 
directed by the C.E.B., include a 30 000 
kW turbo-alternator and two 250 000 lb./ 
hr boilers for the autumn of 1946, and 
a 30 000 kW turbo-alternator (No. 7) and 
a 250 000 lb./hr. boiler (No. 12) for the 
autumn of 1947. These extensions will 
entail another boiler house (No. 4), two 
cooling towers and the necessary auxiliaries.

Tools for Building
W ITH the object of speeding up house

building by more extensive use of 
power-driven hand tools, a series of demon
strations of the operation of such tools has 
been arranged by the Ministry of Works to 
be given by a mobile unit which will tour 
the country. The first of tho series was 
opened by Mr. Duncan Sandys, Minister of 
Works, who was introduced by the Lord 
Mayor of London, in a marquee on a 
bombed site at Waging Street, behind St. 
Paul’s Cathedral, on Wednesday morning. 
This closes to-morrow, Tune 30, and tho 
next demonstration will open at Notting
ham on July 11.

Tho electrical tools shown may be 
operated either from a public supply or by 
the use of Diesel- or petrol-driven generator 
sets.

Among those who are taking part in tho 
exhibition are Black and Decker. Ltd., 
Broom and Wade, Ltd., Campbell and Isher- 
wood, Consolidated Pneumatic Tool Co., 
Desoutter Bfos., Ltd., S. Wolf and Co., 
Ltd., The Central Tool Equipment Co., 
Ltd.. Electrona Electrical Products, Ltd., 
W. Hardill, Sons and Co., Ltd., Landale 
and Co., Ltd., Electrical Sealing Ham
mers. Ltd.. Flexible Drive and Tool Co., 
Flexible ¿haft Manufacturing Co.. Ltd., 
Flextol Engineering Co., Ltd., F. Gilman 
(B.S.T.), Ltd., Grimston Electric Tools, 
Ltd., E. C. Hopkins. Ltd., B. O. Morris, 
Ltd., JNerns Flexible Shaft and Equipment 
Co., and the Westminster Engineering Co., 
Ltd.
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C o m p a n y  N e w s
R. B. P u l l i n  a n d  Co. L t d . —Intm. d i v .  

5% on ord. (same).
G e n e r a l  C a b l e  M a n u f a c t u r i n g  Co ., 

L t d . — I n t m .  d i v .  6 %  ( s a m e ) .
E l e c t r i c  F u r n a c e  C o ., L t d . —Sec. intm. 

on ord. 4£% (same), mkg. 8% (same).
O l i v e r  P e l l  C o n t r o l ,  L t d . —Div. yr. 

to June 30, 1943, 6% on ptg. pref.
T e l e p h o n e  M a n u f a c t u r i n g  C o .,  L t d . —  

Fin. div. 6J% (same), mkg. 9%, less tax 
for yr.

N o t t i n g  H i l l  E l e c t r i c  L i g h t i n g  C o .—  
One yr.’s div. arrears on 6% cum. pref. to 
Dec. 31, 1943.

V i c t o r i a  F a l l s  a n d  T r a n s v a a l  P o w e r  
Co. L t d . —Fin. div. on ord. 11%  (same), 
less tax, makg. 15% (same).

C l i m a x  R o c k  D r i l l  a n d  E n g i n e e r i n g  
W o r k s ,  L t d . —Fin. 71 % (same), mkg. 
12J% (same), payable July 4. Net pit. 
1944, after E.P.T., £60 084 (£59 243).

R e v o  E l e c t r i c  C o . ,  L t d . —Fin. div. 
10 % (same) and bonus 2J% on ord., mkg. 
174% (same). Net pft. returned as £70 121 
(£66 345).

L i g h t f o o t  R e f r i g e r a t i o n  Co., L t d . — 
Bice. pft. and loss carried fwd. for 1944 
£3 591, after writg. off debit of £26 417 
brot. in. Distributn. of 5% out of cap. 
pfts.

R a d i o v i s o r  P a r e n t  L t d . —Pft. to Mar. 
31 £5 708 (£2 466), adverse bice. brot. in 
£34 1S4 further reduced to £28 476. Bank 
overdraft (secured by deb.) down from 
£5 393 to £3 580.

B o s t o n  a n d  D i s t r i c t  E l e c t r i c  S u p p l y  
Co., L t d . — Net rev. 1944 £41 703, plus int. 
£826. To taxn. £18 500, oS apparatus on 
hiro £650, fin. div. 6%, mkg. 10%, to res. 
£ 11 674, fwd. £16 147 (£14 142).

N o r t h w o o d  E l e c t r i c  L i g h t  a n d  P o w e r  
Co., L t d . —Net rev. 1944 £59 529, plus int. 
£1 279. To taxn. £32 000, off apparatus 
on hire £2 184, fin. div. 5%, mkg. 8%, to 
res. £14 744, fwd. £15 780 (£15 261).'

C o l n f ,  V a l l e y  E l e c t r i c  S u p p l y  C o . ,  
L t d . — Bice, on rev. aeets. 1944 £62 843, 
plus interest £1 721. To taxn. £29 000, 
off apparatus on hire £1 921, fin..div. 4£%, 
mkg. 7%, to res. £19 623, fwd. £39 559 
(£37 614).

M u s s e l b u r g h  a n d  D i s t r i c t  E l e c t r i c  
L i g h t  a n d  T r a c t i o n  Co., L t d . —Total 
income 1944 £15 453. After taxn. £5 S00 
and exes, there remains £4 724, plus £5 606 
brot. in. Div. 3%, to res. £3 333, fwd. 
£5 476.

S h e e r n e s s  a n d  D i s t r i c t  E l e c t r i c  
S u p p l y  . Co., L t d . —R e v .  1 94 4  £ 3 4  19 4
( £ 3 3  1 2 5 ). To t a x n .  £ 8  5 9 0  ( £ 7  3 7 2 ) ,  a n d

after exes., etc., there remains £15 529 
(£15 595). Div. 8%, to gen. res. £10 000, 
fwd. £7 814 (£6  685).

L e w e s  a n d  D i s t r i c t  E l e c t r i c  S u p p l y  
Co., L t d . —Net rev. 1944 £17 314
(£15 279). After taxn. £4 835 (£4 372) 
and exes, there remains £7 213 (£5 611). 
Div. 10% (same), gen. res. £3 750 (£3 500), 
fwd. £3 462 (£3 449).

E a s t e r n  T e l e g r a p h  Co., L t d . — Inc. 
1944 £744 910 (£756 600). To deb. int. 
and exes. £86 886 (£91 780), leavg.
£658 044 (£644 820), plus £41972
(£22 152) brot. in, mkg. £700 016 
(£6S6 972). Pref. div. takes £70 000, ord. 
div. 11|%  (same) £575 000, fwd. £55 016.

B r i d g w a t e r  a n d  D i s t r i c t  E l e c t r i c  
S u p p l y  a n d  T r a c t i o n . —Trdg. bice. 1944 
£28 256 (£30 138), brot. in £539 (£482); 
res. for inc.-tax £1 800 (£1 500), res. for
B.P.T. £ 11 500 (£13 250), res. for deprecn. 
£6 300 (same), res. for war dinge. £1 000 
(same), pref. divs. and int. £6  531 (same). 
6% on ord. £1 500 (same), fwd. £165 
(£539).

R u s t o n  a n d  H o r n s b y  Co. L t d . —Div. 
on ord. 12|% (same). Prelim, statemt. 
for yr. endg. Mar. 31 gives pft. of parent 
Co., before enc-tx., £302 904 (£292 485). 
Inc.-tax takes £149 751 (£141 420), pension 
res. £15 000 (same), and post-war contings. 
res. £50 000 (£25 000). After providg. for 
ord. div. and divs. on 5% and 6% pref. 
stks., carry-fwd, is £60 143 (£60 615).

B r i t i s h  T h e r m o s t a t  Co., L t d . —Trdg. 
pft, to Jan. 31 £176 579 (£165 838), interest 
and fees £2 661 (£2,758), pft. sale of plant 
£333 (nil), mkg. £179 573 (£168 596). To 
dirs.’ fees £500 (same), war dmge. £281 
(£406). deprecn. £7 394 (£8  059), A.R.P. 
£1 28S (£3 073), tax £147 499 (£135 635), 
leavg. net pft. £22 611 (£20 924). To gen. 
res. £5 000 (spec. res. £5 000), div. 18J% 
£13 875 (same), fwd. £21 569 (£17 832).

P e r m u t i t  Co., L t d . —Trdg. pft. 1944 
£62 105 (£53 252). To inc. tax. £28 928 
(£22 532), N.D.C. £3 012 (£2 137), dirs.’ 
f e e s  (and addtnl. remun. 1943) £1 400 
(£6 724), deprecn. £8 103 (£4 070), lea%’g. 
net pft. £20 662 (£17 789), plus £25 629 
(£15 450) brot. in. Pref. div. absorbs 
£1 310 (same), ord. div. 10% and bonus 
21%, to gen. T es. £15 000 (nil), off patents, 
etc., £979 (£1 300), fwd. £22 752.

M in im a x  L t d . —Trdg. pft. 1944 £95 313 
(£100 772), To patent fees £238 (£457), 
dirs.’ fees and comm. £6 073 (£6 049), 
E.P.T. £50 500 (£54 800), lvg. net pft. 
£38 502 (£39 466). To inc. tax £22 000 
(£22 800). lvg. £16 502 (£16 666). Div.
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16% and bonus 4% £12 500 (same), off 
patents and trade marks £314 (£75), staff 
retiring allowances £2 218 (nil), fwd. 
£44 842 (£43 372).

B a r t o n  a n d  S o n s ,  L t d . —Trdg. pit. 
1944 £255 850 (£237 695), less net admin, 
exes. £3 213 (£5 529), leavg. £252 637
(£232 166), plus £22 147 (£20 114) brot.
in, mkg. £274 784 (£252 280). To depreen. 
£20 359 (£20 864), tax £179 709 (£160 064), 
prov. for loss on invests, in subs. £6 086 
(£6  000), pref. divs. £7 266 (£7 389), to 
cap. redemptn. res. £6 830 (£7 466). Fin. 
ord. div. 4%, mkg. 7% (same), fwd. 
£26 182.

D e r i t e n d  S t a m p in g  Co. L t d . —Tdg. pft. 
for yr. to Feb. 28, £50 874 (£61 071), plus 
E.P.T. recoverable, less Ministry of Supply 
rebates, £10 680 (nil), mkg. £61 554; de
duct depreen. freehold props. £2 000 
(same), staff pension fund £2 733 (£3 343), 
dirs.’ fees £900 (same), prov. for inc.-tax 
£31 418 (£31 052), leavg. net pit. £24 503 
(£23 776). To intm. 5% £4 350 (same), 
fin. 10%, £8 700 (same), res. £5 000
(same), fwd. £36 247 (£29 794).

W e s t o n  -  s u p e r  -  'M a r e  a n d  D i s t r i c t  
E l e c t r i c  S u p p l y .—Net Tev. 1944 £64 704 
(£57 168). To exes. £15 871 (£17 427),
employees’ benefit funds and natl. insur. 
£618 (£502), taxn. £24 128 (£18 561),
loavg. £24 087 (£20 678), plus £4 064
(£2 586 and taxn. written back £5 000) 
brot. in. To pref. div. £ 1  200 net (same), 
fin. ord. div. 5%, mkg. 8%, tax free (same) 
£14,000, gen. res. £9,000 (same), fwd. 
£3 951.

W .  T .  H e n l e y ’ s  T e l e g r a p h  W o r k s  Co. 
L t d . —Tradg. pft. (includg. income from 
invests.) after providg. for taxn., bad 
debts, conting. and spec, expend., £445 781 
(£438 209). To dirs.’ rem. £12 750 
(£11 750), audit. £1 500 (same), depreen.
£83 679 (£70 395), leavg. £347 852
(£354 566). Intm. div. 5% on ord. £65 000 
(same), div. 4J% on pref. (gross) £9 000 
(same), spec, depreen. and obsoles. nil 
(£13 247), war contings. £75 000 (£50 000), 
staff pensions nil (£ 10  000), fin. 10 % and 
cash bonus 5% on ord. £195 000 (same), 
fwd. £399 326 (£398 974).

T e l e g r a p h  C o n d e n s e r  C o .  L t d . —Dirs. 
announce fst. and fin. div. on ord. 7i%, 
plus 2 J % bonus (nil), mkg. 1 0 %, less tax 
for 1944. Not tradg. pft. (after E.P.T.) 
for 1944, according to prelimy. statmt. 
was £77 396 (£74 473); int. on investmts. 
£36 (£30) and int. on tax res. cert. £1 200 
(nil) makes £78 632 (£74 503). Depreen. 
takes £13 451 (£11  164) and dirs’ . fees 
£1 400 (same), leavg. pft. at £63 781 
(£61 039). Inc.-tax absorbs £35 413
(£37 902). Net pit. £28 368 (£24 037).

Pref. div. again requires £3 900, and ord. 
distribun. £7 500 (£5 625). To gen. res. 
£16'200. Carry-fwd. £38 919.

(Continued on page 590.)

C O M P A N Y  MEETING

British Electric Traction
W ar-Time Activities

The forty-ninth annual general meeting 
of the British Electric Traction, Co. Ltd., 
was held on June 22, in London.

Mr. Richard J . Howley, C.B.E., the 
chairman, said that they were largely 
interested in the provision of road pas
senger transport and in the supply of elec
tricity. Both those public utility services 
had been of major importance during the 
war and in the aggregato their associated 

. companies had played a not unimportant 
part in the successful prosecution of the 
war. The omnibus undertakings now 
operated just over 9 000 public service 
vehicles, which during 1944 had run ap
proximately 240 million miles and carried 
1 500 million passengers, the gross receipts 
amounting to £21 500 000. The figures 
had been much the same during the other 
war years and illustrated the magnitude 
of tho transport services which they had 
been able to provide for the general public 
and, in particular to meet the needs of 
the large number of workers engaged in 
vital war-time production. The under
takings had had to face many difficulties, 
but they had been successfully overcome. 
Of their employees, over eleven thousand, 
or about 30 per cent, were called up under 
the National Service Acts." It was pleasing 
to know that 55 men had, so far, been 
awarded decorations.

Throughout the war their associated 
electricity-supply companies had provided 
electricity for many essential war-time pur
poses and during 1944 had sold a total of 
close on 330 million units.

While he was able to give a good report 
of their various activities during the war, 
he was not unmindful that they were about 
to face a difficult and anxious time in 
settling down to peace conditions. The 
industry had to find new levels of receipts 
and expenses wbich would be reasonable 
for those engaged in it and for the public. 
These changes could not be accomplished 
without close co-operation between em
ployers and employees. They could not be 
carried through merely by changing a 
Government and, least of all, by turning 
our social and economic life topsy turvy.

The report waa adopted.



(Continued from page 5S9)
T h e  B r i t i s h  E l e c t r i c  T r a c t i o n  C o . ,  

L t d . —The forty-ninth ordinary general 
meeting was held in London on June 22, 
Mr. Richard J . Howley, the chairman, pre
siding. He said the omnibus undertakings 
associated with the company now operated 
a total fleet of just over 9 000 public.service 
vehicles. During 1944 the vehicles ran an 
aggregate of approximately 240 million 
miles, carried 1 500 million passengers, and 
the gross receipts amounted to £21 500 000. 
Their associated companies, during 1944, 
sold a total of close on 330 million units. 
He was not unmindful that they were 
about to face a difficult time in settling 
down to peace conditions. The public 
must have comfortable and convenient 
travel at a reasonable cost; the employees 
must receive reasonable remuneration for 
their work; and the employers must have 
a fair return on the capital they had ex
pended.

B r a z i l i a n  T r a c t i o n ,  L i g h t  a n d  P o w e r  
Co., L t d . — Presiding at the annual meet
ing in Toronto on June 21, Colonel Walter 
Gow, the chairman, referred to the increase 
in the volume of business in 1944 of all 
services. The increased operating expenses 
were, he said, proportionately greater than 
the increased earnings; that was not unex
pected, as war-time business activity in 
Brazil was accompanied by progressive 
increases in wages and cost of materials. 
The year’s results, however, were grati
fying.
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Commercial Notes
Mortgages and Charges

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

E. D y n e  a n d  Co. L t d . ,  London, S.E., 
engineers.—June 7, mort., to Midland 
Bank Ltd. securing ail moneys due or to 
become due to the Bank; charged on con
tract moneys. *£3 100. May 14, 1942.

J . a n d  N. W a d e  ( L o n d o n )  L t d .  Ports
mouth, elec. accessory dirs.—June 8, 
general charge. *£3 000. Dee. 31, 1941. 
£5 000 deb., to Branch Nominees Ltd.;

Satisfactions
A. F .  B u l g i n  a n d  C o .  L t d . ,  B a r k in g ,  

r a d i o  m a n u f a c t u r e r s .— S a t ’ n .  M a y  2 S , o f  a  
c h a r g e  r e g .  A u g .  24, 1939.

June 29, 1945
E r g o n  E l e c t r i c a l  M a n u f a c t u r i n g  C o .  

L t d . , .  London.—Sat’n. May 17, £2 500
debs., reg. Aug. 26, 1936.

F y f e  W i l s o n  a n d  C o .  L t d .  London, 
engineers.—Sat’n. June 9, £700, reg. Dec. 
22, 1921.

County Court Judgments
N ote.—  The publication o f extracts from the 

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

F o u l k e s ,  A. (male), 108, Chester Road, 
Warrington, wireless dealer. £15 17s. 6d. 
May 10.

Metal Prices
Copper—

Best Selected (uom.) per ton 
Electro Wirebars ... „
H.C. Wires, basis ... per lb.
Sheet ... „

Phosphor Broiue—
Wirc{Telephone)bas!s „

Brass (60/40)—
Rod, basis..............  „
Sheet  ...................
Wire  ...................

Iron and Sled—
Pig Iron (E. Coast

Hematite No. 1)... per ton 
GalvanisedSteelWire 

(Cable Armouring) 
basi9 0.10-1 in. ... „

Mild Steel Tape 
(Cable Armouring) 
basis 0.04 in. ... „

Galvanised SteelWire 
No. 8 S.W.G. ...

Lead Pig—
English ............... „
Foreign or Colonial „

Tin—
Ingot (minimum of 

99.9% purity) ... „  £303 10 0 — —
Wire, basis... ... per lb. 3s. lOd. — —

Aluminium Ingots ... per ton £85 0 0 — —
Speller.................... „  £31 5 0 —  —
Mercury (spot) Ware

house ...............per bott. £69 15 0 — —
Prices of galvanised steel wire and steel tape supplied by 

the C.M.A. Other metal prices by B.I. Cables Ltd.

CO M IN G  E Y E N T S

Friday, June 29 (To-day).
E .P .E .A . SOUTHERN DIVISIONAL METER 

ENGINEERS’ GROUP.—R oom  19, L iv in g ston e  
H m se . B roa d w a y , W estm in ster. P a p er, 
"  Som e E xperiences in  S erv ic in g  A.C. 
M eters.”  6.30 p.m .

ELECTRICAL INDUSTRIES BENEVOLENT ASSO
CIATION.—2, S avoy  H ill, S tran d, L on d on , 
W.C.2. A nnu al m eeting . II .SO a.m.

Saturday, June 30.
I.E .E .. S. MID. STUDENTS’ SECTION.—V isit to  

H am s H all P ow er S ta tion . ’B uses leave  E asy  
R ow , B irm in gh a m , t  p .m .

TH E ELECTRICIAN

Monday, June 25. 
Price. Inc. Dec

£60 10 0 —  -
£62 0 0 —  -

W - -  -H*d. -  -
Is. 0^d. -

£7 13 6

£28 5 0

£20 0 0 
£26 0 0.

£31 10 0 
£30 0 0
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COPPER .  COPPER-NICKEL
(CONSTANTIN)

MANGANIN • NICKEL-CHROME
^ T E M A N C A N )

INENAMEL • COTTON • SILK in su lat io n s
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S E C U R I T Y  

M E A S U R E S

T IE  B O L T

This Bolt was originally turned from Round Bar and Milled, or manufactured as a Hot Brass Stam ping. Cold Forging showed an approximate saving of 70% in material.
Specialists in Cold Forging; Roll 
T h read ed  S cre w s; Solid  and 
Tubular Rivets; Nuts and Bolts in 
all metals; Small Pressings; Auto 

and Capstan-turned Parts.

LINREAD LTD., STERLING WORKS, 
COX STREET, BIRMINGHAM 3.

TELEPHONE No. CEN. 3931 P.B.X. 
TELEGRAMS: "  LINREAD, BIRMINGHAM.”

London Office :
Clifton House, Euston Road, London, N.W.l 

Tele. No. Euston sset

5 0 *

V A R  I A C
¡ ¡ R E G U L A T I N G  
1  TRANSFORMERS

* # x f -

T y p e  5 0  B  V ar ia c 
h a n d lin g  7 k V A  at 230  V  in  r e p re 
sents a va lu a b le  a d d it io n  to  the 
V ar ia c ran ge , a n d  w ill f in d  m an y  
a p p lica tion s  in  in d u stry .

50 B 7 kV A . Input 230 V (tap  at 115 
V ), o u tp u t  0-230 o r  0 .270 V. Rated 
cu rre n t  20  am ps. Max. 31 am ps.

Excellent deliveries against I  A Priorities. Other 
Variac types range from 170 watts to 7 kW .  
W rite  for Bulletin 424 B  and C ircu lar 743  for 

comblete data.

I'V

m
;jÜ

I

(L K 1KIUI AND RADIO LABORATORY APPARATUS IK .

180 Tottenham Court Road, London, W . l
Telephone; MOSeum 30ZSI6 

' ond 76 O L D H A t t  S T R E E T .  L I V E R P O O L  3. LANCS.
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" l i s ^ H ^ D E P T H S 1 O F  T H E  J U N G L eT T T T

p l a y s  a  l e a d i n g  p a r i  

In KEEPING COMMUNICATIONS OPEN
DELAFLEX Rolled Silk Sleevings are ideal for the internal 
wiring of electrical and radio apparatus intended for use in 

tropical climates. Samples and prices will gladly be 
sent on request.

1. Rolled Silk Inner Sleeving.

2. Braided and Varnished Outer Sleeving. 

Made to Specifications DCD.WT. 820, 703 and 1273

Other DELAFLEX Sleevings a re : Varnished Cotton, Metal
Screened, Varnished Rayon and Woven Fibre Glass. They are 
made to Specification in various sizes according to type from 
0.5 mm. to 35 mm.

D E  L A  R U E  I N S U L A T I O N  L T D .

IMPERIAL HOUSE • 84 REGENT STREET • W .I  • TELEPHONE.- REGENT 1901
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W rite for details o f  the 
complete SO LO N  range for 
low and normal voltages.

SOLDERING IRON for'INDUSTRIAL USE
W . T. H E N L E Y 'S  T E LEG R A P H  W O R K S  CO. LTD.,
E ngineering D e p t ., M ilton  C o u r t , W e s t c o t t ,  D ork in g , S urrey .

. . . are distinctive in performance 
and design. Types for widely varied application 
and in all capacities for use with Automobiles, 
Telephone Systems, Electric Vehicles, Emergency 
Lighting, and Fire Alarms are in continuous 
production. Our advice and technical data service 
are freely at your disposal. Write for list No. 1029.

A Large 4-circuil heavy duty Battery 
Charger. 'mcorporoKng metal rectification 
with im proved cooling lystem. Output 

Rating : 3 Kilo Watts.

F. (. HEAYBERD & (0. LTD.
Head Office: 2 8 ,  R U S S E L L  S Q U A R E ,  W .C.f.  Te le phone :  Mus. ¿4)2

S O L O N  Industrial T yp e  E lectric 
S o ld erin g  Irons rated at 65 w atts  
are n o w  available fo r  use w h e re  
a lo w  voltage system  o f  supply 
is e m p lo y e d . T h ere  are 
m od e ls , o n e  fitted  w ith  an oval 
tap ered  b it as illu stra ted , the  
o t h e r  w ith  a round pencil b it, 
and th e y  w ill d o  th e  sam e 
class o f  w o r k  as th e  w e ll-k n o w n  
S O L O N S  o f  65 w a tt  rating fo r  
norm al supply voltages.

T h e ir  design  in co rp o ra te s  the 
m any special S O L O N  fea tu res, 
includ ing  the fittin g  o f  th e  heat
ing e lem en t inside the bit.
Both m od els  can be 
fitted  w ith  e lem en ts  fc 
o r  24 vo lts  supply , as req u ired .

C o m p le te  w ith  6 fe e t  o f  HENLEY 
tw in  c o r e  flex .
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this illustration. Only with Stormor Mo'bile Units would- 
5 gangways only be necessary for immediate and adequate 
access to the 40 ranks of storage shown. Let W ill Stor
mor study your storage problems and show you how to 
obtain the maximum storage in any area.

O v e r  prickly pear J .  CLOVER&S0NS Ltd. £ 1 ^ 7 «  

or paddy field or 

pasture— across all 

trackless wastes of 

the world, you know 

where you are with

MARCONI
M ARCONI’ S WIRELESS TELEGRAPH CO. LTD. 
THE MARCONI INTERNATIONAL MARINE j 
COMMUNICATION CO. LTD. ELECTRA HOUSE, | 
VICTORIA EMBANKMENT, LONDON. W .C .2  !

*



C A P S T A N

A N D  A l/TO

PPO O l/CTS

W  ALL MfTMS

H E N R Y  R A D E L IF F E  D  CO . U P
2 9  W ARSTONE LA N E  • B IR M IN G H A M -18 • PH DNS: CEN S89S

S O L V E D '
Price w ith case 

8 /6  each
(fo il id. extra ,

The lOIn. ELECTRICAL
more easily

• | |  T h e  lUlA.'JSJL«J£UJL'JbUUAJjmore Quicklv *s «qa'pp«1
w i t m t m f  '  * d u p l i c a t e  O a n d  D  s c a l e s ,

« n i i i A i i a i f  Centigrade and Fahren- llrainill" heit BCales' log-log and reciprocal scales.U l l  I U  U t  By an ingenious arrangement of gauge marks the usual electri- 
C l i n C D I I I C  cal calculations of dynamo and motor efficiencies, and voltage 
k > L IU C  K U L f c  ¿ o p  along a conductor, are obtained easily, and these results 

appe. r in 10 in. scales instead of in 5 in. scales as in o ‘her electrical rules.
The duplioat e C and D sea:es are arrauged so t hat, when necessary. :z is automatically included 
in any calculation. Results are never “ ofE the scale’* as in the ordinary type of rule.
Calculations axe speeded up since movement of slide and cursor may be greatly reduced. Electrical data on the bade
T H E  U N I Q U E  S L I D E  R U L E  C O M P A N Y  o f  B R I G H T O N .
(Formerly T H E  T E C H N I C A L  SUP P LY CO.), N O R F O L K  L A B O R A T O R Y .  O LD  LONDON ROAD, B R IG H T O N  6, SUSSEX

Supplies o f  “ U N iQ U E  ” 
Slide Rules are res'.ricted 
and you are invited to 
book your order through 
y o u r  l o c a l  stationer, 
mathematical instrument 

dealer or loo'.shop.
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HR8P*'

in mind
It’s a nam e to rem em ber where internal 

telephonic com m unication is concerned, 
It stands for a service that com bines 

reliability w ith efficiency, econom y  

w ith value. Ericsson is the name. 

R em em ber to consult us.

ER IC SSO N  T E L E P H O N E S  LT D . 

56, K in gsw ay, London, W .C .2. 

(Tel. HOLborn 6936;
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C O N T A C T S

On A IR M IN IS T R Y  L is t  
Made by the London Platinum Screw Mfg. Co., Ltd. 

SO LE  SALES A G E N T S—

EL C 0 R D 9  A L I M I T E D
2 Caxton St.,Westminster, London, S.W.1

Telephone: A B B E Y  4266.

REGISTERED OFFICES :

T ele p h o n o  :
I BRADFORD 50S0

Telegrams A  Cables : 
“PRESSPAHN" 

BRADFORD

38 W ELL ST., BRADFORD, England

C. Clifford & Son Ltd.
BIRMINGHAM

PHOSPHOR 
BRONZE

' TUBES, SHEETS, RODS & WIRE
T o  the ¡M ea t  A it  Ministry, Admiralty. W ar Office 

and B .S. Specifications.

P R E S S P A H N .L T D .
Electrical Insulativc Material Manufacturers

C a s t l e  E n g in e e r in g  C o . (N o t t in g h a m ) L t d .
T e le p h o n e  : 46068 (3 lines) T e legram s : C apstan , N ottin g h a m .

H I G H - G R A D E  P R E C IS IO N  T U R N E D  & S C R E W E D  
R E P E T I T I O N  W O R K  I N  A L L  M E T A L S .

O N  A D M I R A L T Y  • W A R  O F F I C E  & A I R  M I N I S T R Y  LI ST S

HASLAM ST., CASTLE BOULEVARD,' NOTTINGHAM
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PIRTOID CO\L

O u r extensive  range cov ers  all req u irem en ts  fo r  
B obbins used in the  m anufacture o f  T ransform ers, 
C h ok es , Relays, S olen oids, N o -V o lt  C o lls , e tc .
T he B obbins are  m anufactured by us In b o t h ‘ ‘ P irto id ,”  
w h ich  is a Laminated Bakellte P rod u ct, and Presspahn. 
T hey possess b o th  high E lectrical and Mechanical 

strength .
Ask for “  ATLAS  "  Bobbin C ard  M .1 2391 which covers all the require- 

* ' ments of the Small M a in s Transformer Industry.

INSTRUMENT WIRES 

INSULATING MATERIALS

WEST INSULATING COMPANY
LTD .,

2, A b b e y  O r c h a r d  S t r e e t ,  
W e s t m in s t e r ,  L o n d o n ,  S.W.1

* F O Y L E S
FO R  T E C H N IC A L  B O O K S

New  and Second-hand Books 
on every subject. Stock of 
nearly 3,000,000 vo lum es—  

Books bought.

119-125, C H A R IN G  C R O S S  R O A D ,  
L O N D O N ,  W .C .2

O p e n  9— 6 Including Saturday. 
Telephone - -  GERrard 5660 (16 lines)

R e lays for all purposes

TEMPERATURE* CONTROLLERS 

PRECISION RESISTORS 
: •

E A R T H  P R O T E C T IO N
Butcher— Black & Decker system

research
production

and
supply

brass, copper, bronze.

victoria rolling mills.

emery brothers ltd., aston, b'ham/j

H. CLARKE & CO. (MANCHESTER) LTD. «SS> iÆ 9BSRB!Î
A T L A S  W O R K S , P A T R IC R O  F T , M A N C H E S T E R



Hour after hour in the Libyan Desert 
our tanks had to “  lie up ”  in hiding. 
Their radio sets dare not transmit, 
but they had to be able to receive.

With a dual output Rotary Trans
former, “ receiving only5’ was 
extravagant of current —  over 5 
amps. That was too much. The  
problem was passed to Hoover 
Ltd., who had designed and produced 
the dual instrument.

Their solution was the “  Pup ”  —  
a small Rotary Transformer which 
cut current consumption when “  re
ceiving ”  to only 1.7  amps. —  cut 
weight from 12 lb. to 81 lb. and cut 
cost too. Two of these “  Pups,”  one

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

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

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

HOOVER
L I M I T E D

m akers of

THE W ORLD’S BEST CLEANER
H O O V E R  L I M I T E D ,  P E R I  V A L E ,  G R E E K  F O R D .  M I D D L E S E X

rnnted  in Ureat Britain by B t r a k r r  B r o t h e r s  L td ., 194-200, ttiabopMgate, JK.C.2, and publishes oy 
B r x *  B r o t h e r s . L t d . ,  at BouTsrie House, 1&4. Fleet Street. London. E.C.4.—Friday. J u n e 29, 1945.


