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C A R R I E R  -  C U R R E N T  

C A B L E S

L O A D IN G  C O IL S
V-, _ .  .  .
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Torsional fluctuations from an internal combustion engine are 

frequently of such amplitude— and involve such stresses— as to 

be beyond the capacity of ordinary mechanical elastic couplings. 

The solution to such problems lies in the use of the Metalastik 

patent Mago coupling. In this, rubber cushions of especially de-

. signed configuration, are formed integrally with the driving and 

driven members by means of the Metalastik rubber-to-metal weld. 

Heavy load capacity, with a considerable degree of deflection, is 

permitted, with a progressive control and an inherent damping 

action. Combined with these advantages is a different character

istic on the over-run and a positive drive in the unlikely event 

of the rubber failing.

•These couplings are made In an extensive range which includes 

small 3-lobe couplings for driving auxiliaries: they are available 

to cope with any desired frequency or amplitude of vibration, 

and in natural or synthetic rubber as may be required.

T h e  s e r v i c e s  of  o u r  e n g i n e e r s  a r e  at y o u r  d i s p o s a l .

M e ta la st ik  Ltd., L e icester.

METALASTHC



R e s i s t a n c e s  , ohM$ * *
nPM ay we quote you for _  j | P  V  *

, any o f  the fo llow ing J / f r '
DIMMERS— REGULATORS (Field, Shunt, Voltage)— RESISTANCES (Arc Lamp, Charging, Regulating 
Sliding)— RHEOSTATS— ELEMENTS and SPIRALS— Asbestos W oven Resistance Nets and Grids.

H . A .  B I R C H  &  C O .  L T D . ,  W ilohm  W orks, W ood  Street, W ILLE N H A LL , STAFFS 
Telegrams: “ W IL O H M ,” Willenhall. . Telephone: Willenhall 494-495

GS7

problem.
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P l e a s e  c a l l  
upon us to help 
you solve any 
R e s i s t a n c e

THERE HE STANDS—symbol 
of authority in an orderly World 
— controlling — directing — obeyed 
because absolutely trustworthy and reliable.
What a fitting comparison with BIRCH RESISTANCES, 
Arms of the Ohm’s Lam.

Backed by many years of practical experience in which 
their reliability has been tested under all conditions, 
BIRCH RESISTANCES, in their various applications, 
stand up to their job and can always be depended upon 
to provide specified service because of their first-class 
workmanship.



May 11, 1945 THE ELECTRICIAN v

Telephone : PRESCOT 6571

Apart from a wood bush at the lower end for the entrance o f the cable this box 

is composed entirely o f moulded insulated material with five “  knock-outs ”  pro

vided in a spigoted cap for taking out the cable cores. Available in two sizes 

and suitable for a range o f  single to five core cables. Write for particulars.

BRITISH INSULATED CABLES LIMITED
Head Office : PRESCOT. LANCS.

L O N D O N  O FFICE: SURREY HOUSE, EM BANKM ENT. W.C.2 Telephone: Temple Bar 7722

A  neat and inexpensive

T E R M I N A L  
B O X



Here is Britain’s most popular motor starter arranged for flush fitting 
to save space and improve the appearance of the machine. The M.E.M. 
“  Auto-Memota ”  Push-button Automatic Direct Starter is available in 
all sizes in enclosed or open versions of this inset form. M.E.M. 
1‘ Auto-Memota ”  Inset Starters are suitable for motors from |  to. 
15 H.P. and give complete overload protection. Designers will find 
them a great help in giving machines a clean, modem appearance. 
Full details can be obtained on application. Write for List No. 249.

INSET STA R TER S
M I D L A N D  E L E C T R I C  M A N U F A C T U R I N G  C O  L T D ., T Y S E L E Y ,  B I R M I N G H A M ,  11 

Specialists in the manufacture o f  Switch, Fuse and M otor Control Gear.
London Showrooms and Stores: 21-22 Rathbone Place, London.W.l * Manchester Showrooms and Store ;: 48-50 Chapel Street/Salford. 3

THE ELECTRICIAN May 11, 1945

F I T T I N G
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m
)N Y  en g in eer w ill tell 

y o u  that p e r fe c t  bal
a n ce  has always b een  the 
lim itin g  'f a c t o r  in the 
design  o f  h igh sp eed  rota ting  parts. For 
unless the -.com ponen t is accu rately  
ba lan ced , statically and d yn am ica lly , it 
w ill  set up  d estru ctiv e  v ibra tion s  w h ich  
a ffe ct  the e ffic ie n cy  o f  the w h o le  
m ach ine and curtail its useful l i fe . H ith erto  
ba lancin g .a  high speed  arm ature , fo r  in 
stance , has b een  a ted iou s, 
highly sk illed  o p e ra t io n . : ;
But n ow  e le c tro n ics  can d o  
it w ith  far g rea ter  a ccu ra cy

— yet Electronics 
d i s c o v e r e d  i t /

in a fra ct ion  o f  the lim e . 
In d eed , unbalance as small 
as on e-th ou sa n d th  part o f  
an o u n ce ca n  be d e te c te d —  

even  a m o v em en  t o f . o o o o 2 j *  can  b e  loca ted  
and m easured. As C ap acita tor m anufac
turers w e  are vita lly in terested  in the p r o 
gress o f  E le c tro n ics . For H unts’ C apacitors , 
u sed b y a ll th e lea d in g  R ad io  m anufacturers, 
are n o w t o  b e fo u n d o n  m u ch  o f  the land, air 
and sea eq u ip m en t in th e s e rv ic e o fth e  A llied  

F orces, w h ere  th eir  d ep en d 
a bility  un d er the m ost e x 
a ctin g  c lim a tic  co n d it io n s  

J p  I p »  ¡H has b een  free ly  recogn ised .

E L E C T R O N IC  AIDS for  INDUSTRY

H  . H U N T  L T D  • L O N D O N  • S • W  ■ . 8 E S T A B L I S H E D  . 1 9 0 1
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STEADY
y t f ^ A .C . S U P P L Y  W ITH  A

W E S T I N G H O U S E

I T A B I L I f T O R
the only constant voltage equipment giving a constant 

UNDISTO RTED output with changes in mains voltage

and load.

W r i t e  f o r  l i t e r a t u r e  to  D ept.  E  —

WESTINGHOUSE BRAKE &  S1CNAL CO. LTD., Pew Hill House, Chippenham, Wilts.
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E=l<<<c L L E D S I L K  

M E T A L  S C R E E N E D
V A R N I S H E D «  C O T T O N  

W O V E N  F I B R E  G L A S S  

V A R N I S H E D  A R T  S I L I T

35. mm. in varying types to Specification. 

The Rolled Silk range is specially made 

for use in tropical equipment. Fullest 

details, samples and prices gladly 

sent on request.

" D E L A F L E X "  Sleevings adequately 

fulfil the vital functions of protection 

and insulation at every point in the 

internal wiring of all Radio and 

Electrical apparatus. ‘ ‘ DELAFLEX”  is 

available in i.d. of from 0.5 mm. to

DE LA RUE I N S U L A T I O N  L T D
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ROTHmiLL
CABLE INSULATING PAPER

The reliability of the 
generating plant is the 

same as that of its dis
tributive cable. And the 
reliability of the cable is 
t ha t  of  i ts i n s u l a t i o n !  

That is why leading cable 
manufacturers use Tullis 
R u s s e l l  R o t h m i l l  C a b l e  
Insulating Papers. Rothmill is 
renowned for its uniformly 
highquality.and isguaranteed 
free from metals and grit. 
A  complete range is manu
factured. W rite  for details.

T u lU i (R u * te ll rC o .t td .
The Pioneers of Twin-wirc Papers for Printers 

A U C H M U T Y  & ROTHES PAPER MILLS, M A R K IN C H , SC O T L A N D  
L O N D O N  M AN C H ESTER  BIR M IN G H AM
I Tudor Street, E.C.4 372 Corn Exchange Bldgs., 116 C olm ore Row

Corporation Street_______________________ __
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P O S T  W A R  
P L A NS

N E W  P R O D U C T I O N S

E LE C T R IC IT Y  METERS 
INSTRUMENTS

A N D  O TH ER

ELECTRICAL APPLI

B R I T I S H  E L E C T R I C  M E T E R S  L I M I T E D
M O R D E N  R O A D , M IT C H A M , S U R R E Y
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‘  M r .  1W a tso n , please come here ; 
I  want yo u  ’  was the first telephone 
message ever transmitted, and this 
illustration shows the instrument 
invented, and used on that memorable 
occasion in the year 1875, by 
Alexander Graham Bell.

E V E U r l U l J G  M A D  A  B E G I X I V I i V G -

PRITCHETT & GOLD and E . P . S .  CO . L T D
- fo rm e rly  the Electrical Potver Storage Co., L td . —

M A D E  THE F I R S T  BATTERI ES

5 0  GROSVENOR GARDENS, LONDON, S.W.I. Phone: SLOane 7164 Grams: Storage,Sowest.London

PG I6J/44

A nd, when the telephone 
f ~ \  was still in its infancy, 

we made the f i r s t  electrical batteries 
and lit the Royal Exchange, the Royal 
Mint and other important buildings. 
Since then we made the f i r s t  electrical 
accumulators to be fitted to B r i t i s h  

a i r c r a f t  also the f i r s t  British g r o u n d  

s t a r t e r  Batteries, and the f i r s t  

British M O U L D E D  b a t t e r y  c o n t a i n e r s .  

"When you see those bomber engines 
leap into action, or the navigation 
lights o f night-flying aircraft, you can

be certain that the energy is provided 
as a direct result o f those pioneer days, 
w hich com m enced in 1882, when 
P. & G. and E.P.S. produced the first 
commercial accumulators.

REPLATING— Ensure long and reliable service 

by having your present batteries replated 

by us.
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THE OVERTHROW OF NAZI TYRANNY—  
How shall we celebrate it ?

There are so many ways. But the first and 
most important is to thank the men who have 
made it possible. For them it has been a long 
and weary fight over a long rough road.

They have given us what should have been 
the best years of their life. Thank them now. 
Thank them again for V. Day — above all, 
remember them in the years to come, by a 
legacy or gift to

EARL HAIG’S 
B R IT IS H  L E G IO N  A P P E A L  F U N D , 

RICHMOND • SURREY
our greatest National organization for helping 
ex-Service men and women of ALL Ranks, 
ALL Services and ALL Wars.



  ! ■  •  1  -------------------

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 of all 
types of sleeving, from raw material 

to finished product.

V ID A F L E X  P R O D U C T S  in c lu d e —

V A R N I SH ED  & 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 
of new types o f sleeving for parti
cular purposes, or on the use of 
our standard product.

LONDON REPRESENTATIVE BIRM INGHAM REPRESENTATIVE .
N O R M A N  & C O ., F. G. GRIMES,
55 .D ow ns Road, Co le ridge  Cham bers,
Cou lsdon, Su rrey  177 Corporation  St., Birm ingham

Telephone: Downland 225 Telephone: Central 3889

P rice  list and sam ples available on request .

JONES STROUD & Co., Ltd., VIDA MILLS, LONG EATON, NOTTINGHAM
Telephone: L O N G  EATON 404/6

xiv THE ELECTRICIAN May 11, 1945
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No. ] 66. FLAT SPRING 
PLAIN ENDS.

N o. 554. ROUND. 
H ARDENED  AND  

TEM PERED DOMED.

No. 3j 2. BEVELLED 
ALL W HIT SIZES.

N o. 352. 
PLAIN.

N o. 1131, 
FLANGE WASHERS,- 

LARGE 2}. 5'  HOLE.
SMALL IJ. -fc ’  HOLE.

N o. 421. 
GROVER TYPE.

N o. 159. 
SQUARE SECTION.

N o. 367. 
H EAVY DOUBLE

N o. 512. 
FLAT SPRING 
TIPPED ENDS

No. 54. 
LIGHT DOUBLE 

COIL.

No. 554 D. 
H ARDENED  AN D  

TEM PERED.

{  FAMOUS \  
FOR SPRINGS 
& PRES6W ORK 

SINCE 
\  I8S5 y

Sole Makers!
H ERBERT TE RR Y & SONS LTD., REDDITCH
LONDON MANCHESTER BIRMINGHAM



Head Office: 28. R U S S E L L  S Q U A R E ,  W.C.1. Teleph

N A T IO N A L
FIRE P R O T E C T I O N

COMPANY LIM ITE D
RICHMOND - SURREY
Telephone RICHMOND 2542-3-4

Sole Manufacturers o f the
METHYL BROMIDE

FIRE EXTIN G U ISH IN G  EQUIPM EN T

A  70kVA  Auto 
Transformer for 
o p e r a t i n g  an 
American mach
ine from a stand- 
a r d  4 0 0  v o i t  
t h  r e e  - p h a s e  
supply.

$ u ifù  fa p  jfz stC ru ^  S & w ić e . fa v  ffls e b y

Single and Three Phase, 
A i r  C o o l e d  a n d  O i l  
Cooled. List 10 3 5  de
tails sizes and weights 
of Transformers up to 
27kVA, open and enclosed 
types.

O T H E R  H E A Y B E R D
P R O D U C T S :— Rectifying 
Equipment, Battery Chargers, 
In d u s tr ia l E le c t r ic a l  a n d  

Scientific Apparatus.

xvi THE ELECTRICIAN May 11, 1945
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It isn’t surprising that the Micanite 

& Insulators people are having to 

supply more and more Empire Cloths 

and Tapes made from woven glass. W oven 

glass provides an insulating material of great 

durability which doesn't give a chance to Messrs. Volt 

and Amp and Mr. and Mrs. W att even when things get hotted up much more than 

usual. Apart from woven glass, we make Empire Tapes and Cloths from a number of other 

materials, so that people who must keep electricity in its place can be sure of getting

exactly the right material for every particular purpose.

THE MICANITE & INSULATORS CO. LTD.

EMPIRE W O RKS, BLA C KH O RSE LANE, LO N D O N , E. 17

Makers of M IC A N IT E  (Built-up Mica Insulation). Fabricated and Processed M IC A . P A X O L IN  (Synthetic-resin 

laminated sheets, rods, tubes and cylinders). High-voltage Bushings and Terminals for indoor and outdoor use. 

Em pire Varnished Insulating C loths and Tapes and all other forms of Electrical Insulation. Suppliers of 

Vulcanised Fibre, Leatheroid, Presspahn, etc. D istributors of M icoflex-Duratube Sleevings, Micoflex- 

Durasleeve (plastic covered flexible metal conduit) and Kenucuf Injection Mouldings (P.V.C.)

FOR WOVEN 
CLASS 

INSULATION
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M A N U F A C T U R E R S ’  S U P P L I E S  S E C T I O N
IN S U L A T IN G  M A T E R IA L S  

IN C L U D IN G  B A K E L IT E  

S H E E T S ,  R O D S , T U B E S ,  
A N D  W A S H E R S  . . .
All special Machine Parts 
quoted for. Large stocks held 
of Fibre, Leatheroid, Press-

?ahn, Insulating Cloth and 
apes, Black Ad heslveTape,etc.

Actual Manufacturers for oyer 25 years.

H. CLARKE & CO* (Manchester) 
LTD.

A t la s  W o r k s , P a t r lo r o f t ,  
M a n c h e s t e r

Telephones: Eccfes 2001-2-3-4-5.

AVIS &TIAAMINS L-
Head Office, BILLET ROAD 
W A LT H A M ST O W . L O N D O N  E .I7

Manufacturers of 

SC R EW S, 
BOLTS, 
N U TS, 

& all forms of small 
S c r e w  M a c h i n e  

products

Established In 1876.

H. MASSIL & SONS
( W o o d t u r n e r s ) ,  LTD .

Invite enquiries for

R E P E T I T I O  N 
W O O D T U  R N I N G

for A ir  Ministry, 
M inistry of Supply 

and
Admiralty Contracts.

37, PITFIELD ST., LONDON, 
N.1

Phone: CLErkenwell 2894 (2 lines)

HEALEY MOULDINCS L T D .,
Tamebridge, W e st  Bromwich 

Road, W alsall.
Tel. No. Walsall 5676-7-8 

AH types Plastic Mouldings.

DAWLPLUGS
r V i S o i ' : ¿ £ ¿ 5 ? '

THE NAME THAT 
CARRIES THE WEIGHT

v FOYLES *
FOR T E C H N IC A L  BO O K S

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

Books bought.

119-125, CHARING CROSS 
ROAD, LONDON, W.C.2

Open 9— 6 including Saturday. 
Telephone -  -  GERrard 5660 (16 lines)

W ELD ED  RINGS, HOOKS, etc. j 
A . J. PRATT & S O N S . LTD. 
9, Woodbridge St., Clerkenwell, E.C.l

»£\\ Rololherm
S M I  'O» ACCURATE J T ^ f / Tt MPI R AT USE 

MCAS'JSEMENT 
ANO CONTROL

»PTOTHI.H CO; i  y V MflTON AHIY- tO NOON JW.H-

PRESSPAHN, LTD.
M anufacturers o f  Insulating 

M aterials o f  all kinds.

3 8 , W E L L  S T R E E T , 
B R A D F O R D

P h o n e : Bradford 5050.
G ram s & Cables: “ Presspahn, Bradford "

M IG A  A N D  M IG A N IT E  
S H E E T S ,  in Moulding, Com
mutator, Flexible and Heater 
qualities, Pure Mica Tubes, 
Washers, Shapes, etc. Mlcafo- 
Hum, Mica Paper, Mica Cloth, 
Slot Insulation, etc. Pure Mica 
cut to size and calibrated.

ALL SPECIAL M AC H IN E  
W O R K  IN M ICA A N D  

M ICANITE.
Actual Manufacturers for ovet 25 years

H. CLARKE &  CO. (Manohester) 
LTD.

A t la s  W o r k s , P a tr lo r o f t ,  
M a n o h e s t e r

Telephones: Eccles 2001-2-3-4-5.

f it h ù ù t a ,
4 -0  YcoJvo ;

P to u it lQ  

M chjM L í *u^

UTHOLITE INSULATORS & 
ST. ALBANS MOULDINGS LTD.

W A T F O R D
’T »•'*.£ ' V.VTFOAD .

1 , 0 0 0
ELECTRIC MOTORS 

D Y N A M O S
IN STOCK

REPAIRS, R EW IN D IN C  
R E C O N D IT IO N IN G  and 

TESTING

U YN AM 0 *  M OTOR REPAIR8  
LTD.

Wemblev Park Works WEMBLEY
Telephon«: W E M B L E Y  3121/2

WELDS, HEATS, CUTS, MELTS. R6 
WELDING AT ITS SIMPLEST — r—'

R U N B A K E N -M A N C H E S T E R  /

m
T

l i l i l í
Instantly detects faults in 
Armatures ¿Coil Windings 
Sautfor Leaflet
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X IX

SITUATIONS VACANT
B IR M IN G H A M  C EN TR AL TECH N ICA L  

COLLEGE,
SUFFOLK STREET, 1. 

P rincipal: Dr. D. S. Anderson.

DEPARTMENT OF ELECTRICAL 
. ENGINEERING.

A IMPLICATIONS invited fo r  two Lecture
r s h i p s ,  one carrying an extra payment.* 
Applicants should have an honours degree or 
its equivalent and recent industrial experi
ence. The post carry in g  extra payment 
requires a  first-class knowledge o f  radio and 
high-frequency work. Salary in accordance 
with the new Burnham Technical Scale.

Application form  and particulars o f 
appointm ent w ill be sent by the Principal on 
receipt o f stamped, addressed foolscap 
envelope.

* This extra paym ent has hitherto 
been. £48, but this am ount will shortly 
be reviewed in the light o f the new 
Burnham report, which lays it down . 
that such extra paym ents for men 
shall range from  £50 to £100.

P. D. INNES. Chief Education Officer.

FOR SALE

SEARCHLIGHTS (sale or hire), Carbon Rods, 
Ebonite, Fibre Hightensite, Porcelain 

House-wiring and other Cleats, Reels and
Knobs, M irrors, Lenses, Lamp Lowering and 
Suspension Gear, T.R.S., lead and other
Cables, W inches (hand), hundreds o f thousands 
in use, etc.—London Electrio Firm , Croydon.
T EATHER FINGER STALLS.—Made o f 
■^Chrome Hide. Very strong and hard
wearing. Length 3 in. P rice 4s. per aoz. 
Prom pt delivery. Sample on application — 
W illson Brothers, Industrial Clothing Manu- 
facturors, Epsom, Surrey._____________-===-===

PATENTS
rT'HE proprietor o f British Patent No. 425907, 
1  entitled “ IMPROVEMENTS IN DYNAMO 

ELECTRIC MACHINES." offers same for
licence o r  otherwise to ensure practical 
working in Great B r ita in —Inquiries to 
Singer, Bhlert Stern and Carlberg, Steger 
Building. Chicago 4, Illinois, U-S.A.

PATENT AGENTS

* 1VWI Jtt Ol/mck, n U'-' I. , .  ' •
Handbook, and Consultations free. 
City 6161.

'Phone:

M I C A
DO S C S  

D8 A P H  R A Œ M S  
ELEMENT STROPS 

C O N D E N S E R  P L A T E S  
S T O V E  P A N E L S  

R A W  /MS8CA 
W A S H E R S

R IT IS H  M IC A  C °LT-D-B E D F O R D .

- N E W  B O O K S -

F A C T O R Y  ORGANI ZATI ON 
AND M A N A G E M E N T

By N. F. T. SAUNDERS, B.Sc. This up-to-date book 
will be found extremely helpful to factory managers. 
The contents Include : Fundamental Policy— The Human 
Factor— Design and Development— The Drawing Office—  
Planning and Tooling— Control of Materials and Produc
tion—  Control of Output— Buying— Goods Inward__
Handling the Finished Article— Labour— Overheads__
Budgetary Control -  Estimating and Costing. 10s. 6d. net

R O L L I N G  B E A R I N G S
By R. K. ALLAN, A.M.I.Mech.E., M.I.P.E. A com
prehensive treatise covering history, theory, design, and 
the practical application and use of ball and roller 
bearings. It develops the Hertzian theory as specifically 
applied to bearings, and deals fully with the work of 
Stribeck, Goodman, and Palmgren. An essential work 
for designers, draughtsmen, plant and maintenance 
engineers. 30*. net

Pitman House 
Parker Street PITMAN KniswayLondon, W .C.2

w . G. :PYE &  CO. :LTD.
TEST EQ U IP M EN T  

AM PLIF IERS A N D  IN STR U M EN TS  
FOR RESEARCH

“ G R A N T A

Telephone : Cambridge 4032
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"English Electric" s p e e d s  ê ip  :

e m d  y e p m r

A typical large multi-operator ' English Electric * 
welding transformer, with two 'dOO-amp. and one 
600-amp. welding regulators.

ic arc w elding has m ade easy feats o f  fabrication and 
repair that were im possible on ly  a few  years ago. In  the develop
m ent o f  this technique ‘ English E lectric’ specialists have played a  
prom inent part. They n ow  have a mass o f  data regarding loads, 
pow er factors, equipm ent, distribution, etc. and their experience is 
readily at the Service o f  Industry.

E.E.3
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CONTEXTS  experience o f  bom bing, however, w as at
VE-D ay  ........................................................  413 that tim e con fined to  second-hand in-
Views on  Current A ffa irs .........................  414 form ation  w hich  reached us from  Spain
The Industry ’s A id to VE-Day ............ 416 and Finland, and it  speaks volum es for

Served* lml lndustrV 4 n  our pow ers o f endurance, w hen it  is real-
H o J th e  Battle o f Su pply was W on  418 ^  th a t the in du stry ’s greatest effort and
VE-Day Plus .... 421 greatest ou tp u t were reached w hen the
Multi-Step Transformer Cores   423 bom bing o f  this cou n try  w as a t  its  worst.
Fluorescent Crack D etection  ................  426 T he industry w ill a ccep t the spirit o f
Electrical Personalities   427 V E -D a y  as som ething different from  that
Potential E xport M arkets   428 which prevailod  a t the tim e o f  the 1918
I .E .E . Annual R eport  .......   429 armistice, fo r  though all organised resist-
Measurements Section Lunch    430 _______f ..  _  °    ._______
Electricity Supply, Contracts Open 431 ance o f  the G erm an arm y has been  o\er-
Industrial Inform ation  ......... ! .......   432 there Js sfcl11 fighting to  be  done,
Com pany N ew s, Metal Prices ............ 433 stall casualties to  bo  suffered. M any m
Commercial Inform ation, E vents  .......  434 the industry still have their m enfolk  en-
:—   - ■ — -  gaged in  the F ar E astern battle and  so

4  j - .  the spirit o f  rejo icing  m ust be  tem pered
V  H - D a y  b y  the fact that though  the fighting lias

TH E  electrical industry will, n o  less n ot ceased, we are tliankful th at its
than the rest o f  the country , feel volum e and viciousness arc a t an y  rate

heartfelt relief a t  the com ing o f  V E -D a y , reduced.
and  though  for  a short spelli it  m ay  rest T he industry and  all engaged in  it m ay 
on  its  oars, it  will, nevertheless, qu ick ly  well be  p rou d  o f their con tribu tion  to
return to  its- task in  order to  produce the V E -D ay , and elsewhere w ill be  fou n d  a
good s and w eapons needed to  beat Japan. brief review  o f  w h a t was endured and
T h e defeat o f  G erm any lias rem oved a w hat was don e  to bring us w here w e are.
c lou d  w hich has oversh adow ed  this cqun- I t  is a  rem arkable record , for  in  it  is
try  so long, that m an y operatives in  the w ritten  som ething o f  the personal sacri-
industry h av e , n o experience o f  w orking fices w hich  have been  m ade, som etliing o f
in  con d itions other than thoso im posed the trem endous effort w h ich  w as m ade b y
b y  the war, and now  tliat th e  c lou d  is dis- all sections o f the industry t o  m eet the
persod the in du stry  is  entitled to  rejo ice , needs o f  war, w ithout, in  m any cases,
en titled  to  look  back  u pon  w hat has been the norm al m aterials w ith  w hich  to  carry
a ch ieved  so far, entitled  to  its  qu ota  of ou t the work.
praise. A s to  the future, there rem ains an

T h e vears since 1939 have been  hard, enem y in Japan  n o less pow erful, n o  less
a n d  th ou gh  the experience o f  the 1914/18  . ruthless than G erm any, and so  lon g  as she
w ar gave som e appreciation  o f  w-hat is unvanquished there can  bo  n o  relaxa-
riiight be expected , even  that failed to tion  o f  effort. F o r  m illions o f  B ritish
indicate the difficulties w hich had to  be  hom es there can  bo no peace while there
overcom e. M eeting the needs o f  a tota l is  fighting on  the oth er side o f  the w orld,
w ar was exp ected  to  be  exacting  and  the b u t w ith  the F orces now' released in
industry h ad  already taken m any pre- E urope, there is reason to  h ope  that peace
cautions w hen the w ar-cloud burst, b u t in tru th  w ill be n ot long  delayed. W hen
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th at tim e com es the electrical industry 
w ill on ce again be able to  ap p ly  the w holo 
o f  its efforts to  th e  needs o f  M an instead 
o f  W ar, and  though for  a  w hile the going  
will be  hard, such is th e u nbounded  
energy o f  th e industry that th o fu ture is 
n o t in  dou bt. M any n ew  app lications o f 
electricity, m any now  processes an d  d e 
velopm ents aw ait exp lo ita tion  and  
though the dem ands o f  the im m ediate 
future m ay try  to  press them  in to  the 
background, th o  long h op ed  for  w ith 
draw al o f  con tro ls  and  rem oval .of bureau
cratic restrictions will substantially assist 
in their being  m ade available t o  the p u b 
lic  as soon  as it  is w ith in  th e  in dustry ’s 
pow er to  d o  so.
T a k in g  Electricity In to  the H igh land s

T H E  N orth  o f  S cotland  H y d ro -E lcctr ic  
B oa rd  are faced w ith  tho problem  of 

covering  w ith  profits earned in other 
directions, the h eav y  annual losses that 
arc anticipated on  the distribution  
schem es to supply electricity  to  ordinary 
consum ers in th e  sparsely populated  d is
trict em bracing th e  H ighlands a n d  islands 
o f Scotland. A s tlio  B oa rd  are required 
b y  Statute to  m ake such charges for  e lec
tr icity  as, ov er  a term  o f  years, will p ro 
vide the sum s requ ired fo r  m eeting all e x 
penditure on  the revenue accou nt, w hat is 
lost on  the swings m u st be  m ade up on  
the roundabouts. In  their first rep ort the 
B oard , in outlin ing their future po licy , 
say efforts are being  m ade to  interest 
large pow er users in  tak in g  hydro-electric 
supplies, and p ro jects  o f  the sam e e x p o rt
ing ty p e  as the L b ch  S loy  schem e are 
being prepared, w hich  will harness th e un 
developed  resources o f  th e  H igh lands and  
help to  p a y  for  the m any u necon om ic 
d istribution  schem es there and to  finance 
a grid in th e N orth  o f Scotland district.
The I.E .E . Report

T H E  rep ort w hich  th e  C ouncil o f  th q
I.E .E . presented a t  the annual m eet

in g  yesterday, T hursday, is  o f  special in 
terest in th a t it  covers a period  during 
w hich  a considerable am ou n t o f  special 
w ork  has been , or is  being, carried o u t in 
connection  w ith  post-w ar activities. F irst 
am on g these is perhaps th o am endm ents 
to the bve-law s, for b y  th eir ad op tion , the 
full responsibility  o f  e lection  and trans
fer' o f  m em bers has, am on g  tilings, been  
laid u pon  the shoulders o f  th e  Council, 
w hile corp ora te  m em bers throughout the 
cou n try  are afforded' an opp ortu n ity  o f

considering the C ouncil’s recom m enda
tions before the final decisions are m ade. 
In  itself this m ay  n o t  appear o f  v ery  
great interest, b u t taken in  con ju n ction  
with! th e fa c t th at th e m em bership o f  the 
in stitu tion  is the largest o f  all the learned 
institutions in  th e  w orld , th e  am endm ents 
are likely to  h av e  an  appreciable in fluence 
u pon  a  num ber o f  academ ic careers. T h e  
h igh esteem  w ith  w hich  m em bership o f  
the institution  is  va lu ed  b y  those w ho 
m ake up the industry is show n b y  the 
fa c t that o f  a to ta l m em bership o f  nil 
classes, o f  26 665, no few er than  12 573 are 
corp orate  m em bers. In  1931, on ly  fifteen 
years ago, the tota l m em bership was 
14 670, o f  w hich  7 646 w ere corporate  
m em bers, and though  the grow th  o f  these 
figures in  so short a tim e m u st be regarded 
as an  indication  o f th e  im portan ce w ith  
w hich  m em bership o f  th e institution  is 
held, the v o lu m e o f  th at im portan ce is 
increased w hen  it  is appreciated th at such 
grow th  has at all tim es been  ch eck ed  b y  
th e rigid standard' o f professional quali
fications dem anded  b y  th e institution. 
Research Interests

A N O T H E R  item  w hich  engaged the 
a tten tion  o f  tho C ouncil has been  tho 

setting up o f  a  perm anent R esearch  C om 
m ittee w ith  a view  to  strengthening the 
m achinery for  the consideration  o f  m a t
ters bearing on  research, particu larly if 
the proposals o f  the in stitu tion ’s P ost- 
W ar P lanning C om m ittee for  the estab
lishm ent o f a British E lectrical Research  
B oard com e in to  effect. T h e  institution, 
conscious o f  the im portance o f  research, 
has during tho last few  years m ade a m ore 
pu b lic  display o f  its desire to  see n w ider 
recogn ition  o f  th e d e b t  w hich  industry 
ow es to  research, and  anyth ing  w hich  the 
C om m ittee m ay  be ab le  to  d o  in  this 
respect will b e  d ou b ly  w elcom e. There 
has been m uch talk in G overn m en t circles 
on  the sub ject, a ccom pan ied  b y  prom ises 
o f  tax  reliefs, b u t so  far, the prospects o f 
a m ore concentrated  effort on  research 
w ork has g o t  little beyon d  the proposal 
stage. T h e w ork  o f  the C ouncil during 
the last year* as given  in the rep ort, has 
been b o th  varied and exacting. F rom  
th e short review  given  elsewhere in this 
issue, it  w ill be  appreciated1 th a t  C ouncil 
m em bers h ave  d ev oted  a  considerable 
a m ou n t o f th e ir .t im e  t o  in stitu tion  m a t
ters, and  w hile they are m ore than willing 
to  d o  so, their sacrifice should  n o t  go 
unnoticed. T h e  norm al w ork  o f  th o in sti
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tution. is no small undertaking, b u t  w hen 
is added  to  it  all the extra  business con 
cerned w ith  national service com m ittees, 
adv ice  to  G overn m en t departm ents, and 
so on, those elected to  serve on  the 
Council m u st b e  possessed o f  a public 
spirit rich  in self-sacrifice.
Measurem ents Section

T H E  rem arks w hich  term inated the 
luncheon o f  the I .E .E . M easurem ents 

Section  last w eek, serve to  rem ind us of 
the d ep end ency upon  instrum ents o f  m ost 
other branches o f  electrical engineering. 
T h e  w ords spoken  b y  Dr. W . G. R a d l e y ,  

chairm an o f  the section, were particularly 
a p t  in th is respect, besides rem inding us 
that though  th e  E uropean  w ar is a t this 
stage a m atter o f colebration  rather than 
concern , untiring and co-ord inated  efforts 
are still called for. Such  effort m ust 
henceforth  be  d iverted  tow ards liquidating 
the Japanese on  th e  on e  hand, and restor
ing on  the other, those am enities o f  civ il
ised life w hich the pu b lic h ave  learnt to 
associate w ith  electricity. T h e growing 
im portance o f  the Sections in  the affairs 
o f the institution  w ere em phasised with 
con v iction  b y  the vice-president, Mr. 
T . G. N. H a l d a n e ;  w hose suggestion that 
practica lly  the w hole  m em bership o f the 
institution  should b o  registered w ith  one 
or another o f  the specialised sections is 
w orthy o f  serious consideration.
Increased Use of M ilk ing  Machines

A c c o r d i n g  to  the agricultural 
correspondent o f  on o  o f  our national 

newspapers, there has during the last tw o 
years been  a1 rem arkable increase in  the 
use o f m ilking m achines, in  th a t the total 
for Britain  is n ow  37 770, against 29 505 
in 19-12. T h is is a ttributed  in  som e 
m easure to  the farm ers’ difficulties in 
keeping milkers, b u t  its  effect m ay w ell b e  
to  break dow n  m uch  o f  the resistance 
which w as, b e fore  the w ar, offered to  the 
substitu tion  o f  h and m ilking. O n  the 
laTger farm  th e installation  o f  a m achine 
saves som e tim e in  m ilking an d  on  the 
adm ission o f  th e farm ing fratern ity  itself, 
allow s a reduced staff to  m anage a t  w eek
ends. I t  has been  cla im ed b y  som e farm 
ers th a t m ach ine m ilking calls for a  lfigh 
degree o f  in telligence a n d  scrupulous 
cleanliness if  trou b le  is  to  b o  avoided, 
bu t th e  fa c t is,. w U le  the latter should bo 
an  accep ted  con d ition  anyw ay , th e need 
o f  th e  form er is n o m ore im perative  than 
in the successful operation  o f  any other

m achinery used on  the farm . T h e rep uta 
tion o f  m ilking m achines, like th at o f  any 
other, is dependent upon  the hum an ele
m ent; it is true, b u t since on  m an y d a ily  
farm s they are already g iving com plete  
satisfaction, the frailty  o f  the operative 
in this respect is in considerable doubt. 
In  a n y  case, a ccord ing to  the correspon 
dent w hose observations h ave prom p ted  
this note, the m ilkers like th e m achines, 
while the cow s them selves d o  n o t suffer 
from  M astitis or oth er troubles. E le c 
tricity  is clearly the idea l form  o f pow er 
for operating such m acliines, for apart 
from  its obv iou s conveniences it perm its 
that steady speed o f  operation  w liich  is 
essential if the best results are to ' be 
obtained. A s to  consum ption , th is varies 
betw een half and three quarters o f  a unit 
per cow  per week ; one farm er w ith  a herd 
o f  50 to  00 cow s, in fa c t, claim s that over 
a tw o-year period the current, consum ed 
varied from  18 to  26 units per week.

Grow th of the B .E.T .R .O .

T H E  British E x p o rt  T rade R esearch  
Organisation, the form ation  o f w U eli 

w as com m ented u pon  in  these colum ns a 
few w eeks ago, has now  acqu ired  som e 
seventy founder m em bers, the size and 
prestige o f  w hoso m anufacturing organi
sations w ill give th e new  b o d y  a w ealth  
o f experience. T h e electrical industry, 
w hich is  a lready a m a jor  con tribu tor to  
the success o f  ou r  present ex p ort trade, 
is well represented and will n o  dou bt, in 
tho course o f  the n ext few  weeks, m ake 
further claim s to  m em bersU p. I t  was 
said a t the tim e o f  its form ation  th a t the 
organisation w ould need som ething like 
£50 000 per annum  to  be  effective, and 
th at the enrolm ent o f  one hundred 
founder m em bers w ould  be  enough to 
g ive  i t  a  fair start. T h a t be in g  so, tho 
latest figure o f  seventy founder m em bers 
is prom ising o f  an early election  o f  tho 
council, w hereupon the organisation 
will in  a short w U le b ecom e operative. 
T h e  grow th  o f  th e b o d y  so far, is being 
w atched  b y  the basic industries o f  the 
cou ntry  w ith  considerable interest, for 
w U le  m ost or all o f  them  have their ow n 
facilities fo r  investigating th e  exp ort 
m arkets o f  the world-,, it is generally real
ised that the co-operative  effort w hich 
th e  B .E .T .R .O . is designed to  represent 
is likely  to  be  m ore revealing than  -is 
econ om ica lly  possible w here on e industry 
is concerned.
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The Industry’s Aid to VE-Day
A Brief Review of Six Years’ W ar Effort

THE ability with which tlio electrical 
industry was able to change in Sep

tem ber, 1939, from  peace-time pursuits to 
war-time manufacture dem onstrated itself 
so well that not everybody has yet appre
ciated what tremendous contributions the 
industry has made towards winning the 
German war. F or this reason, and within 
tho limits' which the Paper Control will 
allow, let us therefore review  tho happen
ings which have governed tho industry 
during the last six years.

Tho num ber of new applications of elec
tricity to equipment and services neces
sary for  the prosecution of tho war have 
often been subject to  com m ent, but few 
realise how far-reaching and original many 
of these applications have been. Of plant, 
equipm ent and appliances manufactured 
for direct war purposes, reference m ay be 
made to  anti-submarine devices, de
gaussing plant for ships to protect them 
against magnetic mines, land mine de
tectors, bom b disposal equipments, pre
dictors, height com puters, radio receivers 
and transmitters, generators for aircraft, 
cathode-ray tubes, new lamps for specific 
war purposes, and hosts of other equip
ment too numerous to catalogue.

In every branch of tho industry the 
Government made incessant demands upon 
its resources, while m any of the problem s 
successfully solved involved the design and 
production of specialised equipment and 
apparatus o f a type not associated with the 
industry in normal circumstances, as for 
instance the distant reading gyro-magnetic 
compass used for air navigation, and 
described in these pages in the March 2, 
1945, issue.

Expansion of Factory Accommodation

T he volum e of war work for which con 
tracts were placed with the industry 
necessitated increased production facilities. 
Many new factories were built during the 
war years, while many specialised works 
were entrusted to  tl)e industry for manage
ment on behalf o f various Ministries. In 
the days before Lend-Lease the industry, 
too, made gigantic efforts to expand our 
export trade in those countries where cur
rency was needed, and the electrical over
seas trade figures which have been pub
lished in the last few  months indicate the 
success which attended those efforts.

In the early days of the war, when the 
situation deteriorated to an extent . that 
there was a  likelihood o f considerable 
damage to  our pow er stations b y  enem y 
action, consideration was given to  the

design o f tem porary power plants o f a 
transportable type for emergency operation 
o f the m ore essential services, when and 
where required. Designs were prepared for 
units o f this class by  various m anufac
turers, some for mounting on barges, some 
for installation on  road vehicles, and 
others on tracked wagons. Fortunately, 
the enem y efforts at destruction were sus
tained by  the grid system, but the trans
portable pow er stations filled a gap which 
was not anticipated at the time of their 
design.

W ith  {lie rapid invasion o f Russia, the 
devastation as a result o f the scorched- 
oarth policy adopted by  tho U .S .S .R ., and 
the natural ravages o f  war, power resources 
in the Soviet Union were largely destroyed. 
W hen the Russians b y  their offensives 
cleared these devastated areas of the 
enemy, restoration of power supplies 
became of primary im portance in recon
struction, and to assist in tliis w ork the 
transportable stations developed b y  tl)e 
electrical industry in this country were 
shipped in largo numbers to the U .S .S .R .

Jet Propelled Aircraft

Considerable publicity has been given to 
jet propulsion during the last tw o years, 
both hero and in the U nited States, and 
tho developm ent of the jet-propelled air
craft stands largely to the credit o f the 
British electrical industry. W hen the 
United States entered the war a sample 
engine was shipped across the Atlantic for 
tho inspection o f  American engineers, and 
whatever progress has been m ade in that 
country, so far as je t propulsion is con 
cerned owes its origin to British efforts.

Another British achievement which has 
been shared with American enterprise is the 
fluorescent lamp, though for  reasons of all- 
out war production developm ent in this 
country has not in the last six years been 
so pronounced as in the United States, 
where the war production tem po was 
slower.

During the war yeaTs, too, considerable 
headway was made with electric welding 
both in our shipyards and elsewhere, with 
the result that m uch time and man-power 
were saved without any appreciable loss in 
efficiency in some cases, and considerable 
advantages in others.

Many o f our manufacturers, whilo con
tinuing to produce essential electrical 
equipment, also undertook the making of 
munitions o f war such as aircraft, tanks, 
guns, and so on. This is clearly indicated 
b y  the details given in our issue of
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April 13, last, with respect to the 
making o f bom bers, while the series of 
articles which have been published regard
ing manufacturers’ activities during the 
war years shows that tliis breakaway from, 
the production of electrical equipment, as 
such, has had no appreciable effect upon 
the output o f electrical machines. This is 
indicated, too, by  the fact that the in
dustry. m et the demands for plant for new 
power stations at Little Barford, Little- 
brook, Earley, Gloucester and Bally- 
lum ford, to  say nothing of m any extensions 
to already existing stations. While meet
ing these demands the industry has, too, 
developed new designs in switchgear and 
im provem ents in other power station plant. 
In addition, exhibitions of all-electric 
kitchens and other equipment connected 
with housing show that the industry has,

in spite of the war, not neglected the 
opportunities which presented themselves.

The shortage of materials, the need for 
econom y in fuel and current consumption, 
the poor quality o f coal supplies, scarcity 
of man-power, and the com bing of the in
dustry by  the Services for teclmicians aro 
just a few of the difficulties which have 
been overcom e. T o  deal at full length 
with all that the industry lins done in con
ditions of “  black-out ”  factories, with a 
high percentage o f  operatives which is un
skilled, would occupy space which in these 
days of Paper Control does not allow. In 
the inform ation given above and in the fol
lowing pages, however, will be found suffi
cient detail wherewith to  paint an appro
priate picture. I t  is a magnificent record, 
unsurpassed b y  the electrical industry of 
any other country’ .

How Munition Industry Was Served
The Grid in Battledress

TH E story o f how the expanded works 
and new factories engaged in the pro

duction o f munitions o f war during the last 
six years, were supplied with necessary 
current is one built-up on the experiences of 
the grid, and in the following paragraphs 
is given a brief outline o f what was done.

From  the beginning o f the war up to  the 
end of 1043' the grid system comprised 
3 585 miles o f 132 kV  lines, 1 514 at 66 kV 
and lower voltages, and 344 sub-stations 
with an aggregate transforming capacity of 
13 058 750 kV A . The num ber o f selected 
stations was increased b y  five and the 
capacity o f all such stations was raised by  
2 326 656 k W , the number o f  stations at 
the end of 1943 being 142, with an aggre
gate installed capacity of 10 984 656 kW . 
The first section o f the Little Barford sta
tion became operative in 1941, the station at 
Barrow-in-Furness was “  selected ”  the fol
lowing year and Littlebrook, Llynfi and 
Earley stations, two of which were con
structed specially to  m eet war requirements, 
were commissioned in 1943.

Except during the fuel econom y cam
paign in the winter of 1942-43, the aggregate 
output, which was a little over 
26 400 000 000 kW h in 1939, rose to
some 37 000 000 000 in 1943, and t o '
38 354 000 000 in 1944.

Difficulties were encountered in carrying 
out extension programmes, in respect of 
both  grid lines and associated sub-stations, 
and of generating capacity in selected 
stations on account o f the fact that the 
attitude o f the Government’ s Production 
Executive was that priorities could not be 
granted for extensions which could only be 
justified b y  peace-time requirements. As

early as 1941 it became apparent that there 
was a danger o f a national sliortago of plant 
and the Government was advised o f the 
seriousness o f the position which was likely 
to arise if, for reasons o f  war policy, the 
necessary priorities were not granted ; the 
grid authorities were informed, however, 
that they would not be held responsible for 
any shortage.

Again, in 1942, a substantial programme 
o f new plant for the autumn of 1945 was put 
forward but only about one-third o f  its ex
tent was allowed.

During 1943, the greater part of a  new 
programme o f  extensions was approved on 
the understanding that orders for the main 
items could be placed but that, pending the 
cessation o f hostilities with Germany, no 
work of manufacture should be undertaken 
until further consent was given. In framing 
that programme its authors had in mind the 
replacement o f  some 2 000 000 k W  o f time- 
expired plant which would be over 20 years 
old b y  the winter o f 1947 but decided that, 
in view of the interconnections provided b y  
the grid, full replacement of that plant 
could be  deferred until it was 25 years old.

From  the outbreak of hostilities it be
came necessary to depart substantially from 
the peace-time policy of concentrating 
generation in the most economical stations 
and to keep a larger am ount o f  generating 
plant than usual in constant readiness to  
secure, as far as possible, continuity o f sup
ply in emergency. B lack-out restrictions 
and longer working hours resulted in the 
load factor, which was about 36 per cent, 
in 1938, rising to some 50 per cent, in 1942 ; 
in 1943, however, there was a decline to 
about 48 per cent, in that year. A  further
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effect o f the war on  grid operation was a 
transference of the peak demand, which in 
pre-wnr days was normally in the evening 
and limited to  about one hour per day dur
ing the fortnight im mediately preceding 
Christmas, to a period extending with little 
variation throughout the morning during 
three or four winter months.

The use for long hours o f  plant which 
would normally have been used only for 
ihort peak periods, the shortage of labour 
available for maintenance work, and the 
inferior and variable quality o f  coal had the 
com bined effect o f reducing the average 
thermal efficiency o f stations during 1941 
and 1942 b y  some 3 per cent, below  that 
recorded in 1939, involving substantial 
annual increases in the quantities o f  coal 
consumed. During 1943, however, ow ing to 
im proved war conditions and to new genera
ting plant being brought into operation, a 
saving in coal consumption o f over 400 000 
tons was effected as com pared with the 
quantity which would have been consumed 
on the 1942 level o f thermal efficiency, 
though the efficiency figure attained was 
still 1 per cent, below  that o f 1939. Added 
to maintenance difficulties a progressive in
crease in breakdown brought about a serious 
reduction in the amount o f plant available 
for service. During the winter o f  1942/43 
the aggregate am ount o f  plant out o f  com 
mission due to overhaul, breakdown and

other causes averaged 1 250 000 kW , and in 
the winter o f 1943/44 1 857 000 kW , being 
respectively 13 per cent, and 18.6 per cent, 
o f  the aggregate selected capacity o f all 
stations as com pared w ith a pre-war. average 
percentage o f  about 6.

U p to 1943, extensions for which arrange
m ents were projected amounted to 2 923' 700 
kW , while last year arrangements were 
made for extensions amounting to 3 000 000 
kW , as outlined in our issue o f N ovem ber 
24, 1944.

A t the end o f last year, ou t of pro
grammes comprising some 3 394 000 kW  of 
additional generating plant estim ated to 
be required to  m eet anticipated demands 
for electricity up to  1948, 1 500 000 k W  
still awaited Governm ent release for manu
facture. There were 141 selected stations, 
with an aggregate installed capacity of 
11 254081 kW  associated with the grid, 
while 48 others were operating for the 
Board under tem porary arrangements. 
The grid itself com prised 5 142 miles of 
transmission lines, 3 614 operating at 
132 000 V  and 1 526 at 66 000 or lower 
voltages, and 348 switching and trans
forming stations w ith an aggregate trans
former capacity o f 13 422 750 kV A . The 
maximum simultaneous dem and on the grid 
system was 8 351 000 kW , com pared with 
a maximum demand o f 7 867 000 k W  in 
the previous year.

How Battle of Supply Was Won
Damage Caused by Enemy Action and the Results

W E have since the beginning of the 
year published a num ber o f details 

respecting the air-raid experiences of 
several undertakings up and dowm the 
country, and now that the European war 
has reached its end, the full story o f  how 
the supply industry stood up to the Nazi 
bom bing may be told, the data following 
having been taken from  the files of the 
Electricity Commissioners.

Septem ber 3, 1939/August 31, 1940.— 
In  this period no serious electrical incident 
was attributable to  the war.

September, 1940.— In Septem ber the 
blitz on London, the provinces and air
ports com m enced and on  Septem ber 1, a 
bom b which fell in the yard o f Graves
end power station caused some minor dam
age to buildings and interrupted supply on 
a 6.6 kV  feeder for 94 hours.

During the m onth no generating station 
or grid sub-station was damaged outside 
Greater London, but within that area 
15 stations and four grid sub-stations were 
hit or affected b y  near misses, some bn 
more than one occasion accom panied by

interruption of supply to consumers. Sup
p ly in these cases was restored, and in 
other cases was maintained, directly or in
directly, b y  the grid system.

During the year grid lines, and other 
transmission and distribution systems were 
affected on a num ber of occasions. Bom bs 
and bom b splinters, cutting conductors 
caused 73 incidents ; supplies were seriously 
interrupted on 18 occasions, there were 
27 minor interruptions, and on 28 no loss 
o f supply occurred. The aggregate time 
period o f  interruptions for the year from  
these incidents was 444 hours.

Damage to grid lines by  barrage balloon 
cables fouling them was a m ore serious 
matter, and accounted for nearly four- 
fifths o f the total incidents in the year.

Damage to other lines and distribution 
systems was m ore frequent, but com 
paratively light. Out of 297 breakdowns 
there was no interruption of im portant 
supplies, minor interruptions numbered 
280, and on 17 occasions n o loss of 
supply occurred. The aggregate time 
period of breakdown was 2 2414 hours.
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Damage due to barrage balloon cables 

was of minor im portance on other lines 
and distribution systems, the number of 
incidents being 112 and the aggregate time 
period of interruptions 461J hours.

During this period the A .R .P . protec
tive measures taken by  the supply industry

G e n e r a t in g  P l a n t  I m m o b il is e d  D ue t o  
E n e m y  A c t io n . (kW)

Sept. 3,1939 to Aug. 31, 1940... Nil
September, 1940 ............................ 200 000
October, 1940 ......................................... 266 000
November, 1940 ............................ 176 000
December, 1940 ... ................ 81 000
January, 1 9 4 1 ................ ................ 135 150
February, 1941 ............................ 135 150
March, 1941 ............................ 147 650
April, 1941 ......................................... 154 500
May, 1941 ......................................... 190 000
June, 1941 ... ............................ 185 000
July, 1941 ... ............................ 182 000
December, 1941 ............................ 73 000
March, 1942 ......................................... 25 700
June, 1942 ......................................... 11 000
September, 1942 ............................ 45 000
December, 1942 ............................ 38 000
September, 1943 ............................ 15 000
September, *944............. 39 000
December, 1944.............. 3 000

and Central Board proved their worth in 
facilitating maintenance of supply and in 
limiting damage. For exam ple, the con
tinuous production a't Battersea, in spite 
of repeated attacks, was largely due 
to the precautionary and protective 
measures taken by the London Power 
Company, including the provision of a 
duplicate control room. The National 
Pool of Em ergency Plant was called on, 
once to  replace a transformer and twice 
for switchgear.

The most serious incident o f the month 
was at Fulham, where 190 000 kW  o f plant 
was put ou t of action. Littlebrook was 
attacked on  two successive days, but with
out success.

During the m onth grid lines were dam
aged on 125 occasions, and other lines and 
distribution systems on 472. Outages due 
to barrage balloon cables were respectively 
63 and 170.

A t the end o f the m onth 200 000 kW  
o f  plant was immobilised, 190 000 k W  at 
Fulham and 10 000 k W  at W est Ham .

October, 1940.— In this m onth ten power 
stations in the London area were involved 
in incidents, together with Nechells, Birm
ingham, the first provincial centre. On 
on ly two occasions, however, were sup
plies to  consumers interrupted. A t the 
end o f the m onth 266 000 k W  of plant was 
ou t o f action, the additions to the Septem
ber total being Croydon, 25 000 kW , Dept
ford  W est, 20 000 kW , and Willesden, 
21 000 kW . In  addition Shoreditch, 24 500 
kW , and Islington, 25 750 k W  were tem
porarily shut down on O ctober 16, the 
form er for five days, owing to lack of 
water. A t D eptford W est, 16 men were 
killed and 14 injured when a  bom b fell

at the south end of the boiler house, de
molishing the auxiliary switch house and 
damaging the boiler house and fitters’ 
shop. Tw o grid sub-stations were 
damaged, one on two occasions.

Grid lines suffered less damage from 
enemy action in October than in Septem
ber, bu t, there was an increase in lines 
damaged and interrupted due to barrage 
balloons. There were 81 outages due to 
enemy action, but in very few eases was 
supply interrupted for more than an hour. 
Barrage balloons caused 82 outages.

Other lines and distribution systems had 
the highest m onthly toll o f breakdowns o f 
the whole war, 601 interruptions, includ
ing damage to 48 sub-stations and switch 
stations. The latter figiire com pared with 
52 in September. Aggregate time of 
outages was 5 004 hours. Balloon cables 
caused 63 interruptions, aggregating 374 
hours.

November, 1940.— During this month 
damage to stations was small com pared 
with Septem ber and October. Thero were 
no interruptions of supply from  six dam 
aged stations, five in the London area, and 
Hams Hall, Birmingham. A  contributory 
cause was the extension of attacks to pro
vincial centres, heavy raids being experi
enced at Coventry, Birmingham, Bristol 
and Southampton. No new generating sets 
were damagea, and with repaired plant at 
Fulham and D eptford W est being recom 
missioned, the total capacity out of action 
at the end o f the month was reduced to 
176 000 kW . B y the end of the m onth 75 
per cent, o f the total dem and at Coventry 
had been recovered. Three grid sub
stations suffered damage.

Interruptions on  grid and other lines was 
on  a  reduced scale com pared with October, 
61 and 205 respectively. Damage by bar
rage balloon cables again caused trouble.

December, 1940.— Damage to power 
stations and grid sub-stations was again 
small com pared with Septem ber and 
October, while damage to  transmission and 
distribution systems was similar to N ovem 
ber.

Six power stations were affected, five in 
the provinces and one in London. A t the 
end of the m onth 81 000 k W  o f plant re
mained out of commission, 60 000 kW  at 
Fulham and 21 000 kW  at Willesden. Tw o 
grid sub-stations were damaged, one 
slightly and the other extensively, involv
ing interrupted supply to  consumers.

A  decrease in damage to grid lines due 
to enemy action occurred, the total number 
of incidents for the m onth being 7 ; o f these 
4 affected im portant supplies, while in the 
other cases there was no interruption. 
Damage to  other transmission lines and 
distribution systems was on a scale com 
parable with Novem ber, and mainly centred 

in Birmingham, Sheffield, Stretford, Man-
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Chester and Liverpool, with relatively less 
trouble in London,

First Quarter, 1941.— January opened 
with a recrudescence of enemy activity and 
damage to power stations was more severe 
than in either N ovem ber or Decem ber. Six 
stations %vere affected, including Ports
mouth, Plym outh and Bristol, and at the 
end o f the month immobilised plant aggre
gated 135 150 k W , the increase being due 
to Portsmouth, 40 000 kW , and Feeder 
R oad, Bristol, 14 150 kW . February 
brought an easing of the strain, only one 
station, Gt. Yarm outh, sustaining slight 
damage. Plant out of action remained un
changed. In March there was damage to 
generating stations over a wide area, 14 
being damaged in various parts of the 
country, bu t none of a serious character. 
Plant immobilised increased b y  12 500 k\V 
at W allasey to 147 650 kW . During the 
threo months six grid sub-stations were 
slightly damaged, one in January, tw o in 
February and three in March. Dam age to  
grid lines, and other lines and distribution 
systems was on a reduced scale.

Second Quarter, 1941.— Ten generating 
stations and the Adm iralty D ockyard 
station, Portsmouth, were damaged or 
affected in April. A t six no interruption 
of supply occurred. Plant im mobilised in
creased b y  3 000 kW , Bristol, 18 000 kW , 
Grove R oad, to 154 500 kW . In May major 
damage was done to several of eight gener
ating stations, the principal areas affected 
being Merseyside and Clyde, London and

Hull. Plant out o f action increased to  ’ 
190 000 kW , additions being W est H am , 
35 000 k W ; Greenock, 19 000 k W ; and St. 
M artin’ s Lane, 2 500 kW . In  June there 
was less damage than any m onth since 
September, 1940. Only one station was 
slightly damaged, and with one 5 000 kW  
set back in operation at W est H am  the 
total o f plant im mobilised was reduced to 
185 000 kW . During this period five grid 
sub-stations received damage, tw o in  April, 
three in May, none in June. Interruptions 
on grid lines continued on a relatively low 
scale throughout the three m onths, other 
systems being rather m ore seriously in
volved than in the months immediately 
preceding. In May in particular there was 
m uch damage to  sub-stations and distri
bution networks as the result of the heavy 
raid on London on May 10/11. The m ost 
serious was at Stepney, where a sub-station 
w ith  115 000 kW  converting plant, h .t. 
and l.t. switchgear, auxiliary plant, etc., 
was burnt out. Liverpool, Greenock and 
other places also suffered considerable 
damage.

Third and Fourth Quarters, 1941.—B y
midsummer, 1941, though air-raids con
tinued, the damage done was n ot as severe. 
Few  power stations were damaged and there 
was progressive reduction of plant immo
bilised from  182 000 k W  at the end of July 
to 73 000 kW  at Decem ber 31, 1941. 
Stations that suffered during the period 
included Southampton, Hull and South 
Shields. A  small num ber of grid sub
stations was involved, bu t none seriously.

D a m a g e  t o  G r id  L in e s  D ue t o  E n e m y  A c t io n .
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1942 and 1943.— Until the coming of the 
fly-ing-bomb attack in  1944, there was only 
spasmodic raiding, this had little effect on 
the general position of national supply. 
B y the end of March, 1942, only 25 700 kW  
o f plant remained immobilised due to 
enemy action ; by  the end o f Juno the 
figure was 11 000 kW , excluding 2 500 kW  
d.c. plant at St. Martin’s Lane, which it 
was not intended to repair. In the next 
quarter, to Septem ber 30, plant outage 
increased to 45 500 kW — Brighton 40 000 
kW , and Eastbourne 5 500 kW , the results 
o f snehk raids. A t Decem ber, 1942, the 
plant im mobilised was 38 000 kW . A  year 
later 15 000 kW  was out of action.

1944/45.— In the summer o f 1944 the 
flying bom b and the V2 made their appear
ance, and though damage was caused at 
some stations, including Croydon, good sup
plies were maintained. A t the end o f Sep
tem ber there was 39 000 k W  of plant 
out of commission due to enemy action—  
33 000 kW  at Croydon and 6 000 kW  at 
Southwark. B y  the end of the year the 
Croydon plant had been made available 
again, but there was still 3 000 kW  out 
at Southwark. During this period there

had also been an incident caused b y  a 
rocket, at Hornsey. It fell about 30 yards 
away from the generating station and 
caused structural dam age to the turbine 
house, the boiler house and cooling tower. 
The plant, rated at 4 000 kW , was not 
seriously damaged, but it  was under re
pair and not being used at the* time. I t  
had been used for generating on ly at 
peak load periods in the winter months, 
and it was decided to  close down the 
generating station altogether. No attem pt 
was made to put the plant into com mis
sion again. Actually this is not taken into 
account, and the plant out o f action at 
Decem ber 31, 1944, was 3 000 kW  at
Southwark.

This word-picture o f how tho grid system 
stood up to all that tho enemy could d o  is 
obviously not as well painted as it would 
have been had space conditions not been 
so acute. A number of towns have o f 
necessity been omitted, such as Exeter, 
Grimsby, Bath, Norwich, Nottingham, 
York, Eastbourne, Manchester, Dover, 
Folkestone, Deal, Southend, and others, 
and these will, it is hoped, bear no ill-will 
by  our exclusion of them.

VE-Day Plus
A Review of the Expansion Which Awaits the Industry

W IT H  what is probably the m ajor war 
effort now over, the official cessation 

o f  organised .resistance in Europe permits 
us to look around and see what faces the 
industry' in the years to com e. For some 
time the war against Japan will possibly 
occu py  some of the attention of the in
dustry, but with the danger o f air-raids 
rem oved, and black-out restrictions with
drawn, whatever calls are made to  meet 
the needs o f  the Pacific war can now be 
m et in  conditions more favourable than 
any permitted during the last six years.

I t  has been evident for some time past 
that the industry' was n ot going to allow 
V E -D ay to  find it in a state of unprepared
ness and the industry is as largely ready' 
for eventualities, as it was at the be
ginning o f the war for “  incidents.”  Com
mittees have for some time been sitting 
with a view  to  diverting technical advance
ment along channels m ost likely to be 
beneficial, while considerable headway has 
been made in developing the all-electric 
idea in the dom estic world.

For some time the industry will suffer 
the disadvantage o f  shortage o f supplies, 
but whatever materials are released will no 
doubt be put to good use in replacing 
some o f the worn out plant, and supplying 
appliances for which the demand was never

greater. The output of the industry will 
for some while y e t bo confined to designs 
o f already well tried types o f equipment 
in order to satisfy immediate wants, but 
with the release of more materials the 
chances of new cookers, refrigerators, etc., 
finding their way to the market will im 
prove with each passing month.

The immediate future o f the industry is 
largely- wrapped up in housing, and though 
there is evidence of a great deal o f con 
troversy- with respect to plugs and sockets, 
ring mains, and so on, the industry is 
well able to fulfil its obligations once the 
building trade gets back to normal. W e 
have during the last two years or so, pub
lished articles based on interviews with 
the electrical chiefs o f local authorities, and 
these show in all cases a  commendable 
appreciation of developing the electrical 
idea. W e have, too , in the same period 
published details o f  a  number o f  electric 
kitchens of independent design, and these 
again show that tho industry is not pre
pared to let developm ent progress a t a 

.tfempo any slower than it  is willing to allow. 
The industry-, brought to its toes b y  
six years of gigantic war effort, is now  
poised and ready to launch its whole 
energies in an electrical drive un
precedented in its history-.
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The industry has too, in the last few 

months dem onstrated its ability to attack 
the export markets o f the world, for while 
being willing to manufacture for overseas 
trade it has com m endably shown its recog
nition of the difficulties which cover such 
trade like a smoke screen. W ays and 
moans o f  overcom ing these difficulties are 
being considered, and equipment specially 
suited to the export field is being designed. 
The form ation of the ¡British E xport Trade 
Research Organisation is representative 
of the spirit which permeates the industry 
where oyerseas markets are concerned, 
and recent B oard o f Trade figures show 
that the industry does n ot intend wasting 
any time.

Future of Supply

One o f the m ajor problems which the in
dustry has to solve is concerned w ith  dis
tribution, and the policy of the sup
ply industry. On both these points, 
various opinions have been expressed in 
the form  of reports to the Ministry of 
Fuel and Power, and though a measure 
o f agreem ent is apparent, a certain 
amount o f political influence seems to have 
crept in. This is regretted, for where 
politics are concerned the industry has in 
the past gained little m ore than increased 
legislation, when m ore freedom  o f  action 
would have allowed even further progress 
to be made.

In  the field of electrification of industry, 
the war m ust be held responsible for 
the introduction of electric drive In 
m any places where before 1939 it was 
hard to enter, and for this reason the 
prospects o f  increasing industrial load 
seems hopeful. In the coal mining in
dustry recommendations have been made 
for the increased use o f  electricity, and 
where new mines are to be worked, it has 
been urged that their operation be all elec
tric.

Though a review o f the future in this 
way is inclined to persuade that the years 
ahead will be  filled with easy developm ent, 
it m ust n ot be overlooked that whatever 
progress is made will on ly be possible in 
the face o f intense com petition put up 
b y  rival fuel interests. W e have n ot the 
slightest fear of the future, nor the least 
doubt of the enormous expansion which 
will be brought about in the industry, but 
with these convictions is appreciation of 
the fa ct that contrary to what the war
time planners would have us believe, the 
years ahead will be a period o f  hard work 
and sacrifice in order that the leeway lost 
during the war may be overtaken. N ot' 
until that leeway has been m ade good 
can the industry hope to put into effect 
the m any new conceptions o f electrical 
service which it  has in 'm ind. A t home 
and in the export markets, com petition

henceforth will be keen, and whereas in 
the last six years a  measure o f  co-operation 
between the fuel interests has been 
exercised, * this will soon be replaced 
by  attack, in  order that each m ay capture 
the other’s business. A ctivities abroad in
dicate that overseas manufacturers of elec
trical equipm ent intend to  enter the arena 
of export trade w ith their fists uncovered, 
and it would be well if those who do n ot 
y et already realise the position, were to 
appreciate the fa ct that in competition 
with the goods produced in this country 
for sale in the home market, will be, too, 
products o f foreign-m ake brought to this 

■ country as im ports.
On the subject o f  rural electrification 

m uch has already been written and oven 
more could be said. Certain authorities 
have indicated their intention of making 
an all-out effort to im prove the position, 
while the industry as a whole has already 
expressed sym pathy with more positive 
action in that direction. The problem  is, 
however, filled with financial difficulties 
w hich though yet to be faced should not 
be insoluble. M uch good work has already 
been done in rural areas, and m uch more 
will no doubt be brought about so long 
as the industry is left to find its own solu
tion. The danger of Governm ent boards 
and political issues, to which the Tecent 
months have given birth, is one which will, 
however, need careful watching.

Rural Electrification 
The prospects o f the electrical industry 

are enormous, but in  their enormity is a 
danger that some m ay take expan
sion too m uch for granted. W hat the in
dustry has to gain it  will have to fight 
for— first for freedom  from  bureaucratic 
controls, and then for sales which will be 
disputed by  . other fuel interests, as well 
as the manufacturers o f foreign 
appliances. The industry has during the 
last two years made wide preparation for 
expansion but not until the afterm ath of 
the war has passed over can those pre
parations be put into effect. In the m ean
while the industry will be busy with the 
bringing up to date o f its pow er stations, 
the replacement o f  w orn-out plant and 
machine tools, the repairing and supplying 
of standard dom estic appliances, the' re
establishment o f peace-tim e street lighting 
and so on, and while doing these things 
it is to be hoped  that the prosperity which 
they will bring will .not be allowed to 
eclipse the ambitions w hich the industry 
has declared to  be its goal.

A football match between married and 
single mem bers o f  the contracts depart
ment o f A . Reyrolle and Co., L td ., at 
H ebburn-on-Tyne, in aid of the Electrical 
Industries Benevolent Association, resulted 
in a win for the bachelors b y  6 goals to 4.
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Multi-Step Transformer Cores
Optimum Design Proportions
By O. I. B U T LE R ,

T HE use of cores of “  stepped ”  section, 
in order to fill the space within the 

circular coils to give as high an iron space- 
factor as possible, has becom e standard 
practice for the m ajority of medium and 
large-sized transformers. The coil dia
meter, and therefore the copper-loss, is 
thereby kept down to a minimum for the 
cross-sectional area of core used. Further, 
since circular coils can be wound at. more 
or less constant tension, a tightly packed 
winding with a high copper spaee-factor 
is obtained. In addition, the use of cir
cular coils gives the greatest degree of 
rigidity under short-circuit conditions; the 
alternative rectangular type  of coil tending 
to be m oved b y  the short-circuit forces 
such that it  assumes the circular shape.

The proportions, o f a single-step core 
to give maximum iron section are well- 
known, and are given in m ost text-books 
on transformer design. However, the pro
portions of multi-step cores for maximum 
iron section appear to bo less common 
knowledge, and at least one com prehen
sive text-book on design erroneously sug
gests that the centre end  outer plates 
should follow  the proportions used for 
single-step cores. Also, some designs use 
a multi-step section which is n ot com-

Fig. 1.—Section of single-step core, symmetrical
about axes XX, YY only

pletely symmetrical, and thereby fail to 
obtain the truly optim um  design. Since 
it  is fairly com mon in the larger-sized 
transformers to use as many as four steps, 
it  is o f interest to establish the theoretical 
proportions which give the maximum core 
section for multi-step designs in general.

(1) Single-step Cores.— The fact that

M.Sc., A .M .I.E.E.

symm etry is essential to obtain the opti
mum proportions m ay be proved by taking 
the simple case of the single-step core (see 
Fig. 1) and avoiding any initial assumption 
that the angles A  and B  are equal. I f  the

Fig. 2.— Section of single step core, symmetrical 
about axes XX and YY and also X iX i and Y iY t
diameter of the circumscribing circle is D ,
the net iron section of the core is given by

S = kD 2sinAcosA +  kD 2(cosB -sinA )sinB  
=  IkD 2 (sin2A +  sin2R -  2sinAsinB) 

where k represents the Tatio o f the net iron 
section to the gross section o f the core.

The conditions for maximum value o f S 
are that

SS/S A  =  0 
and S S/S B  = 0 
That is,

cos2A =  c o s A s i n B ..................... (1)
and cos2B =  s i n A c o s B ......................(2)
From eqtn. (1),

cos22A =  (1 -  sin2A) (1 — cos3B)
=  cossA  —cosaB + s in 2A cos2B  . (3) 

whilst, from eqtn. (2)
cos22B = sin2A cos3B - ........................... (4)

From  eqtns. (3) and (4), by  subtraction, 
cos3A — cos3B

= (cos2A — cos2B) (cos2A +  cos2B)
= 2 (cos! A — cos2B) (cos2A +  cos2B)

That is,
(eos2A  —cos2B) (1 -  2cos2A — 2cos2B) =  0 

Hence, either cos3A  =  cos2B
i.e ., A =  B ................................ (5)
or 2 (cos2A +  eos2B) =  1

It will be found that the latter equation 
fails to give a real solution. Substituting
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the real solution of A =  B  in eqtn. (1) 
gives 2eos2 A = 2sinAcosA =  sin2A
i.e ., A =  B = it .a n  ■2 =  3 i°43 ',

Thus a maximum value of S for the 
single stop case is obtained only when 
the core section is com pletely symmetrical, 
as in Fig. 2. I t  is, therefore, reasonable to 
assume that the maximum value o f S for 
multi-step cores also is obtained when the 
core section is com pletely symmetrical, as 
shown in Fig. 3.

/
(2 ) Optimum Multi-step Cores.— For

the case of the 2-step core, as given by  
the shaded area o f Fig. 3, we have
S /D : =  2sin 6 cos 0 — s in ‘-0 +  (0.707 — sinO)1 

=  sin20 -  1.414sin 0 + 1  =  S2 say . . (6) 
E vidently, from  Fig. 3, the values of 

S /D = for 4, 6, 8 and 10-step cores are given 
respectively by

=  S2 +  2[sin(45° —a) —sin 0]
[cos(45° — a) —cos45°] . . (7)

Fig. 3.—Section of 10-step core, symmetrical 
about axes XX and YY and also X^Xj and Y jY , Fig. 5.—Variation of percentage core section

9 K  w i t h  0

Q  Q  Q Q

° 0  1 2 3 4- S  6
No. of Steps n

Fig. 4.—Variation of maximum core section and 
optimum angle 6 with number of steps

Fig. 6 .- -Section of 4-step core, symmetrical 
about axes XX , YY only
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Sf =  S, +  2[sin (45 ° -  2a) -  sin 0]
[cos(45° — 2a) — cos(45° — a)] . . ( 8) 

S, =  S, +  2[sin (45° -  3a) -  sin Q)
[oos(45° —3a) —cos(45° —2 a ) ]  . . (9) 

and S!0 =  Sa+2[sin (45° —4u) —sinO]
[cos (45° —4a)— cos (45° — 3a)] ■ .(10) 

where a = (9 0 °  —2 0 ) /n  for each of the 
n-step cores.

The value of 0 which gives a maximum 
value of S in each case can be determined 
by  solving the equation dSn /d 0  = 0. Tire 
results are shown in graphical form in 
Fig. 4.

These optim um  values of 0 have been 
used to determine the maximum possible 
core section o f each of the n-step trans-

TABLE 1.
W id t h  a n d  S t a c k in g  D e p t h  o f  C o r e  P lates  as 
P e r c e n t a g e  o f  C ir c u m s c r ib in g  C ir c l e  D ia m e te r , 

t o r  M a x im u m  C o re  S e c t io n .

0 1
No. o f  Steps. 

2 3 4 5
W 0 70-7 85-1 90-5 93*3 94.9 95-9
V/, — 52-6 70-7 79-8 851 88-4
w . — — 42-4 60-2 70-7 77*4
w._ — — ’ — 36-1 52-5 63*3
\V ; _ _ — — . 31-5 46-8
w i 28-4
de ” 70-7 52-6 42.4 36-1 31-5 28-4
d, — 16-2 14-1 12 1 10-5 9-2
d — — 9.9 9-8 9-2 8-3
d. — — — 6-7 7-2 7 0
dt _ __ '_ 4.9 5.5
d - — — — . — — 3-7

formers, and the results shown in Fig. 4 
as a percentage of the area of the eire- 
cum scribing circle o f the core. I t  will 
be seen that, by  using a 4-step core in 
preferenco to a single-step core, a very 
useful gain of approxim ately 12 per cent, 
is obtained for the iron section. I t  may 
be further noted that the percentage in
crease in core section rises less sharply 
as the num ber of steps is increased, and 
it is probable that any further increase in 
iron section for values of n greater than 
five is likely to be more than offset by 
the disadvantage of having to manufacture 
and assemble the increased number of 
different sizes o f core plate.

In order to give some indication of the 
loss o f available section when a non
optim um  value of 0 is used, the curves of 
Fig. 5 have been com piled for 2 step and 
4-step designs. I t  will be seen that the 
value of 0 m ay be varied from  the opti
mum figure by approxim ately ± 4 ’ with
out the loss of core section exceeding 1 per. 
cent.

The various core plate widths and 
stacking depths to  give maximum iron 
section have been determined as a  per
centage o f the circumscribing circle 
diameter, and are given in Table 1 for 
reference purposes; the dimensions 
and d n being defined b y  Fig. 3.

3. Modified Multi-step Cores.— In prac

tice, the total stacking depth (= w o  in 
Table 1. from  symm etry o f the core sec
tion) when n> 2  is likely to leave insuffi
cient clearance, between the end lamina
tions and the circumscribing circle, for the 
core-retaining clamping plates and bolt 
heads. I f  the required clearance is ex
pressed as a fraction p o f the circum scrib
ing circle diameter D , and is greater than 
the available clearance of the truly opti
mum design, it follow s that Ithe angle 
subtended at the centre of the circum 
scribing circle by  the outside laminations 
must be fixed at the value 9 =  cos , 
(1 — 2 p). Evidently, it  remains to deter
mine a new value of 0 , and modified values 
of the widths and stacking depths of the 
stepped laminations, such that a maximum 
core section is obtained under these less 
symmetrical conditions.

In order to obtain 101 indication of the 
loss o f core section occurring under the 
latter conditions, the case of a 4-step core 
with p = 0.05 (and therefore 9 = 2 5 °5 0 ')  has 
been considered, as shown in Fig. 6. The 
corresponding optimum value of 0 has 
been calculated and found to  be 17°, as 
com pared with the value o f 0 =  18°22' given 
in Fig. 4. The values of core- section for 
both 0 =  17° and non-optimum values o f 0 
have been further calculated, and are 
shown as a broken line in Fig. 5. I t  will 
be seen that, provided the new optim um  
value of 0 is used, an almost negligible 
reduction o f  core-section from  the truly 
maximum value occurs.

4. Cores with Vent Ducts.— T o com 
plete the investigation o f core dimensions 
for maximum iron section, the case where 
the packets of laminations are separated 
by one or more vent ducts has been con 
sidered. W ithout going into great detail, 
it may be stated that, in general, the pro
portions given in Table 1 m ay bo closely- 
adhered to, even when one or more venti
lating duefs are used, without appreciable 
reduction of the core section from  that 
corresponding to  the possible optimum 
arrangement for the particular num ber of 
vents included in the design.

Ashtorcunder-Lyne.— The T.C. has dis
cussed the disposal o f the generating plant 
at the Wellington R oad power station. The 
Electricity Committee gave one firm an 
option of three months for the purchase of 
the plant for £12 000, subject to  the con
dition that they were able to  dispose o f the 
plant as a going concern. Coun. Lewis T . 
W right, chairman of the Electricity Com
mittee, told the Council that it seemed to 
him unlikely they would get £12 000 for 
the plant, but the Council would be advised 
to  sell it for scrap if there was a possibility 
o f getting a higher figure.
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Fluorescent Crack Detection
An Effective Method of Exposing Surface Defects

A MONG the several methods o f crack 
detection now being practised, that in

volving fluorescent indication is rapidly be
coming popular in many fields. A  simple

Inspection cabinet with Metrolux fluorescent 
crack detection equipment

and effective equipm ent for the purpose 
has been developed.

The apparatus consists of the inspection 
cabinet, shown in the illustration, together 
with a tank unit approxim ately 2 ft . by 
2 ft. 6 in. in plan, divided into three equal 
compartments for  impregnating, cleaning 
and drying, respectively. The impregnat
ing tank contains a solution o f fluorescent 
material with an additional constituent to 
increase penetration. I t  • is recommended 
that at least an hour should be  allowed 
for soaking the com ponents in this tank. 
The com ponents are then dipped in the 
cleaning tank to rem ove all the solution ad 
hering to the surface. Finally they are 
covered with fine wood sawdust in the dry
ing tank and left there for about io  
minutes to dry the surface thoroughly, 
leaving the fluorescent fluid in any cracks. 
After any clinging sawdust has beenrem oved 
with a dry brush the pieces are ready for 
examination, and are introduced, into the 
aperture in the inspection cabinet. A  
mercury vapour discharge lam p inside the 
top o f  the cabinet flood-lights these speci
mens collectively with ultra-violet light, 
and in a few minutes any cracks in the 
surface are shown up vividly  by  fluor
escence. I f  it is desired to devote particular 
attention to  an individual case, the lever 
at the top is m oved to  cause a lens to 
swing into position beneath the discharge 
lam p and thus focus the rays on  to the re

quired point, resulting in increased fluor
escence. Since ultra-violet rays ordinarily 
are not visible, the sound surfaces are seen 
very dim ly, so that any fluorescent m ark
ings stand out in acute contrast. Injurious, 
short-wave radiation from  the discharge 
lamp is rem oved b y  a black glass filter en
velope round the lamp. Reflected "ultra
violet rays also are objectionablo on  two 
counts, n am ely : prolonged exposure of the 
eyes to these rays gives rise to eyestrain 
and certain internal parts of the eye m ay 
fluoresce, thus causing some fogging of the 
vision. F or these reasons the eye-piece is 
provided with an ultra-violet filter which 
helps also to accentuate the fluorescent 
markings.

The equipment is com pact and easy to 
operate, and, after com paratively little 
practice, highly effective and reliable re
sults can b e  obtained. The hooded de
sign o f the cabinet dispenses w ith the neces
sity for a dark room  or other such special 
provisions. Tire fluid baths are provided 
with lifting trays to facilitate handling the 
components. A  low  consumption, electri
cal heater is fitted to the tank to  maintain 
the fluorescent solution at the m ost suit
able temperature. I t  should bo empha
sised that the process cannot be hurried; 
the periods for soaking and drying speci
fied above are the minimum, and if in
creased will often give still more satisfac
tory results.

Applications of System

Fluorescent crack detection is applicable 
only to cracks in the surface, and obviously 
can give no indication of entirely sub-sur: 
face, or  internal, faults. The m ethod, 
however, is capable of dealing with many 
materials and shapes hitherto beyond the 
scope of non-destructive testing. I t  also 
replaces some o f  the more com plicated and 
laborious tests which have necessarily been 
applied to non-magnetic materials. In 
short, magnetic and non-m agnetic metals 
and alloys, plastics and ceramics, and 
other solids can be exam ined for  surface 
cracks b y  Metrolux fluorescent crack de
tection equipment. I t  will expose surface 
cracks, folds or porosity in metals, cracks 
in ceramics or plastics, non-adhesion of 
‘bearing linings and location o f leaks in 
vacuum  equipment (e.g., glass-metal seals).

Consett (Co. Durham ).— The U.C. has 
asked the North-Eastern Electric Supply 
Co., L td ., to furnish details as to the num 
ber o f  hired wiring agreements still in force 
in the district w ith  details as to  when these 
will expire.
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Electrical Personalities
We are always glad to receive from readera news of their social and business activities fo r  

publication in this page. Paragraphs should he as brief as possible
Mr. F. M itm an and Mr. R. W. Richards

have been elected to tho board o£ the 
Brush Electrical Engineering Co., Ltd.

Mr. and Mrs. J. Lindley Thompson cele
brated their silver jubilee on Friday, May 
4, and they received an illuminated address 
from  the em ployees of the Lindley 
Thom pson Transform er and Sorvice Co., 
L td ., and the Langley W elding Co. Ltd.

Messrs. W. Dean and P. L. Crawford 
have been appointed directors o f Burco, 
Ltd.

Mr. R. J. Hunt has been appointed a 
director of Ransomes, Sims and Jefferies, 
Ltd.

Miss Caroline Haslett, director of tho 
Electrical Association for W om en, has been 
appointed a director o f the Disabled Per
sons’ Em ploym ent Corporation, L td ., a 
Government-sponsored organisation en
trusted with the welfare of disabled ex- 
Service m en who are unfit for normal 

employm ent.
Poplar B.C. Electricity Committee hasap- 

pointed Mr. W. T. Andrews, constructional 
and developm ent engineer, as chief engi
neer assistant at a salary o f  £810 a year.

S ir  James S. Pringle, late D irector of 
Eloetrical Engineering for tho Admiralty, 
has undertaken, with the permission of the 
Adm iralty, to act in an advisory capacity 
for the M etropolitan-Vickers Electrical Co., 
Ltd.

Mr. H. J. Thompson, joint managing 
director o f Thom pson Brothers (Bilston), 
L td ., ■ has been appointed chairman and 
managing director in place of the late Mr.
F. S. Thompson. Mr. J. W. Meredith, a 
director, has been appointed assistant 
managing director.

A t the annual general meeting of the 
Society of Irish Electrical Traders, Mr.
H. H. Lauder (Irish Driver Harris Co., 
L td.) was re-elected president, and Mr. 
F. V. Mulligan (Mulligan Bros.) was 
elected vice-president.

Consequent upon his appointment to the 
board of W est London and Provincial E lec
tric and General Trust, L td ., Mr. J. Wyatt 
W illiam s has resigned from  the secretary
ship o f the com pany. Mr. H. Welsford 
has been appointed secretary'.

Sir James West, has retired from  his 
post as ch ief architectural adviser to  the 
Ministry of W orks. He was a  m em ber of 
the British Building Mission to the U .S .A . 
in 1943.

Col. H. J. Wellingham, one of the senior 
officials o f Cable and Wireless, L td ., is 
leaving London shortly to discuss with 
military and communications officers, the 
re-establishment o f  telecommuncations in 
the Far East, the speeding o f  delivery of

S.E .A .C . Forces’ telegrams, and the d e 
velopment o f the London-Bom bav photo
telegraph circuit. He will visit India, 
Ceylon and Burma.

Mr. H. M. Sutherland has been appointed 
an employee director of the D avy and 
United Engineering Co., Ltd.

Mr. 0. S. Puckle has left the research 
department of A . C. Cossor, L td ., which 
ho joined in 1932, to  becom e chief en
gineer and a director of R . F . Equipm ent, 
Ltd.

Mr. J. Hogg has been appointed chair
man, and Mr. C. E. Pearson, vice-chair
man, o f the North-East (Tyneside) branch 
of the Institute of Welding.

Mr. Frank Brockhouse has resigned from  
the board of the Albion Drop Forgings 
Co., L td., and Mr. J. R, Brockhouse has 
been appointed to succeed him.

Mr. W illiam  Clare, Mr. Edwin Hallas 
and Mr. Thomas J. M akin  have been ap
pointed to  the board of the Brightside 
Foundry and Engineering Co., Ltd.

Mr. Leslie McMichael has been elected 
an honorary member of the Radio Society 
of Great Britain. He was a co-founder of 
the society and has been hon. secretary.

Mr. Arthur W illis was the recipient of a 
long service testimonial presented b y  tho 
English Electric Co., Ltd., from whose 
Stafford works he retired on  pension after 
48 years’ service. The presentation was 
made b y  Mr. J. W. C. Milligan, manager 
of the Stafford works.

Brig.-Gen. R. T. Legge has been 
appointed to the board of Britannic E lec
tric Cable and Construction Co., L td ., a 
member of tho Philco group of companies. 
He is also chairman of British Mechanical 
Productions, Ltd.

Mr. William Rayner Allcock, deputy 
borough electrical engineer, Stockport, has 
been appointed borough electrical engineer, 
to  succeed Mr. G. H. Oldroyd, as from 
August 25 next.

Mr. Thomas Coates has been appointed 
deputy city  electrical engineer, Liverpool, 
at a salary of £1 400, rising to £1 700. He 
has been in the service of the electricity 
undertaking since 1935, latterly as senior 
engineer’s assistant, and is 37 years o f age.

Obituary

Mr. T. R. Renfree, senior technical sales 
engineer, the British Electric Transform jr 
Co., Ltd., on April 30. B om  a t Redruth, 
Cornwall, he took his electrical training 
at Kings College, London. A fter a short 
period on  tho educational staff a t Kings 
College, he was for some years with 
the British W estinghouse Co., Ltd. He 
joined the B .E .T . in 1907.
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Potential Export Markets
Commercial Conditions in British E. Africa

T HE sixth o f the twenty-six reports of 
the Departm ent of Overseas Trade re

viewing commercial conditions abroad 
deals with British East Africa. The first 
five, issued b y  the Stationery Office in 
March, covered the U .S .A ., Bolivia, Brazil, 
Chili and Peru, and abstracts were given 
in T h e  E l e c t r i c i a n  of March 23.

The territories o f British East Africa 
comprise the Colony and Protectorate of 
K enya, the Protectorate of Uganda, the 
m andated territory of Tanganyika and the 
Protectorate of Zanzibar.

In 1038, K enya and Uganda purchased 
471 tons o f electrical m achinery and parts 
thereof to the value o f £66 217, of which 
354 tons, valuo £50 483 came from  the 
United K ingdom ; 15 tons, value £2 536, 
from  G erm any; 89 tons, value £10 326, 
from  Belgium ; 9 tons, value £1 735, from 
the U .S .A . ; and 4 tons, value £1 137, from  
other countries. In the same year Tan
ganyika bought 266 tons of eleotrical 
machinery and parts, value £39 124, of 
which 122 tons, value £17 766 came from 
the United K ingdom ; 131 tons, value 
£19 366 from  G erm any; 4 tons, value £762, 
from the U .S .A . ; and 9 tons, value £1 230, 
from other countries. Of the £252 000 
worth of electrical machinery and appara
tus, including cables and wires, telegraph 
and telephone instruments and apparatus, 
and wireless apparatus, im ported into 
British East Africa m  1939, im ports to  the 
value o f £150 000 came from  the United 
K ingdom ; the other chief suppliers being 
Belgium, U .S .A ., Germany and the 
Netherlands.

Availability of Supply
Supplies of electric power are com para

tively small, nor has it been possible in 
recent years, says the report, to undertake 
extensions though the supply com pany has 
projects in view. Electric power installa
tions are few and heavily loaded, so much 
so that (for dom estic users) only small 
wattage equipm ent is allowed to  be con
nected. A ny extensive industrial develop
m ent entailing a large pow er demand 
would, therefore, be ou t of the question 
until war-time restrictions on the supply 
of new power station plant were rem oved, 
and then only if the dem and for new power 
facilities were general.

Public works and the developm ent of 
public utilities have been unavoidably post
poned throughout British East Africa, 
except in the small Zanzibar Protectorate 
where no project o f m ajor im portance was 
held up by the war. T he erection of elec
tricity plant designed to  augment the power

suppiy in the Nairobi area, a t  a co s t 'o f b e 
tween £200 000 and £300 000 has been 
postponod; post-war electrical develop
ment elsewhere in East A frica will depend 
on conditions of load and dem and at the 
time and may he affected b y  any restric
tions in the U nited K ingdom  upon the issue 
o f capital or any difficulties in obtaining 
capital. In  general, it  w ould appear that 
considerable developm ent and plant re
placem ent will be urgently required as soon 
as possible after the war.

Public Address
THE last I .E .E . informal m eeting of the 

session was held on  April 23, when Mr. 
P. G. A. H . V oigt, opened a discussion 
on “  Electrical Aids to Public Speaking.”

Mr. V oigt said it was usual to see 
people addressing the public, hidden behind 
an array of microphones but he advocated 
something far less conspicuous, and showed 
two small m icrophones, one of which was 
a ribbon type made for laboratory use. 
An im portant factor was the loud-speaker, 
for, in his view, the audience should not 
be aware that electrical aids were being 
used.

In  the discussion, attention was drawn to 
the value o f attenuating the lower 
frequencies in speech, it being pointed ou t 
that when the human voice was ampli
fied beyond its original intensity, the lower 
frequencies were proportionally louder and 
tended to mask the higher frequencies. 
Complaint was m ade that n ot enough had 
been done to im prove public-address sys
tems and that only a few  really good in
stallations existed. I t  was m entioned that 
some speakers relied too m uch on the 
microphone with unsatisfactory results. 
T o  rem edy this it was recom mended that 
speakers using a microphone should en
deavour to address themselves at least to 
the two front rows of the' audience, as in 
this w ay the effect throughout the hall 
would be im proved.

The idiosyncrasies o f stage performers 
in flie u s e o f  microphones and loud-speakers 
received considerable attention and the 
suggestion was m ade that the management 
o f a circuit o f theatres or music-halls would 
be well-advised to engage a sound-engineer 
as a perm anent m em ber of the staff.

The question of overcom ing the acoustic 
shortcomings o f the hall or room  rather 
than those of the person talking was re
garded b y  one speaker as the real prob
lem, and the control o f reverberation time 
was also mentioned.
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' I.E.E. Annual Report
Record Increase in Membership

A  RECO RD  increase in membership dur
ing the year is announced b y  the 

Council o f the I.E .E . in their report for 
tlio 1944-45 session, presented at the annual 
general meeting o f  the institution yesterday 
(Thursday). The number of olections for 
all classes during the year was 2 639 com 
pared with the previous highest aggregate 
o f 2 552 in the last session. There were 
5 113 applications for election and transfer. 
There are 12 568 corporate members on the 
register.

The total membership or tHe Measure
ments Section, to which 62 new members 
were adm itted during the year, is now 1 088. 
E ight meetings, including one discussion 
meeting, were held, with an average attend
ance o f 98.

The Transmission Section, which has a 
membership o f  1 767, held seven meetings, 
with an average attendance o f 99.

Changes in Bye-laws

Referring to the revision of the bye-laws, 
the Council state that the changes made in 
the constitution o f the Council have been 
designed, not on ly to cope with increasing 
duties and work, but also to ensure an even 
more effective contact with the widespread 
activities o f the institution.

■The Council have decided to issue a news 
letter from time to time to those members 
o f the institution who are overseas, or who, 
being at hom e, do not receive Part I  o f the 
J o u r n a l ,  as it is felt that this step will be 
o f value in bringing to. their attention de
tails o f the institution’ s activities which 
m ight otherwise escape their notice.

The Post-W ar Planning Committee have 
m ade arrangements for a form to be circu
lated to graduates and students o f the insti
tution w ho are serving in the Forces or en
gaged in work o f  national im portance, in 
order that they m ay be given the oppor
tunity to obtain suitable advice concerning 
the further technical education and prac
tical training which will be necessary to 
enable them to qualify as Corporate m em
bers. I t  is intended to give as much credit 
as possible to training gained in the techni
cal branches o f the Sendees.

The work o f drafting the codes o f  practice 
dealing with electrical matters, which 
was deputed to a specialist committee 
under the chairmanship o f Mr. P. V. 
Hunter, has made further substantial pro
gress. The framework of sub-committees 
and panels set up following the expressed 
intention o f  the main Codes Committee to 
secure representation of all the electrical 
interests Concerned, has proved an effective 
arrangement.

The three senior engineering institutions 
and the British Standards Institute have 
agreed on the manner in which codes o f  
practice falling outside the sphere o f the 
independent Codes of Practice Committee 
can be initiated, prepared and promulgated.

In response to a request from  the Post
master-General, the Council have reconsti
tuted the Committee on  Electrical Inter
ference with Broadcasting as the Com
mittee on Radio Interference. The chief 
task of the new com m ittee is to  review the 
recommendations contained in the earlier 
report; and to  consider the desirability of 
modifications resulting from the introduc
tion of new forms o f high-frequency equip
ment capable of causing or liable to suffer 
from  interference.

Acceding to  a request from  the A ir 
Registration Board, the Council have consti
tuted a committee to undertake tire prepara
tion o f regulations for the electrical equip
m ent of civil aircraft. At the request o f the 
Air Ministry, the Council have agreed to  set 
up a committee to formulate technical air
worthiness requirements for the design and 
installation o f radio equipment in civil 
aircraft.

The Council have adopted a suggestion 
that a posthumous portrait o f the late 
Oliver Heaviside, F .R .S ., Furaday 
Medallist, should be acquired while there 
are stilly some o f  his contemporaries alive 
w ho could advise the painter. The artist 
who has been commissioned to produce the 
portrait is Francis Hodge, and it is expected 
that it will be ready in the autumn.

C O V E N T R Y  E L E C T R IC  C L U B
At the Coventry Electric Club’s meeting 

on May 1. Mr. G. A. P. Jewiss, a member, 
read a paper on “  The Fully Autom atic 
On-Load Tap Changing Transform er.”  It 
was illustrated b y  slides and a colour film.

The author pointed out that with the 
growth of power stations and transmission 
systems, the internal reactance, years ago, 
rvas kept as low as possible to keep the 
voltage drop to a minimum, but reactance 
was now recognised as a valuable aid in 
limiting short circuit currents. To. over
com e the voltage drop due to this reactance 
and to obtain the desired flexibility o f volt
age control under normal variations of load, 
it was increasingly necessary today to  be 
able to adjust the transformer voltage ratio 
with the transformer on load.

A brief historical survey covered the 
evolution of the present day equipment and 
showed that with mercury switches in con
junction with copper-to-copper contacts 
maintenance had been reduced.
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T HE im portance o f the specialised sec
tions in tho corporate life o f the 

Institution o f Electrical Engineers, was 
stressed b y  Mr. T . G. N . Haldane, a vice- 
president of the institution, who was the 
guest o f honour a t an informal luncheon 
held by the Measurements Section on May 
3.

Spirit of the Times

Dr. W . G. Radley, chairman o f the sec
tion, presided over a gathering of about 
300 and in  “  toasting ”  the guests, said 
he fe lt that a word or two was justified 
on  the nearness of the day towards which 
they all had been working for the ■ last 
five and a half years. He thought they 
could celebrate in a  spirit o f thankfulness 
tho im m inent successful termination o f a 
war which at one time seemed likely to 
bring civilisation, as we understood it, 
down in ruins ; but as they- had been re
minded so often by the Prime Minister, 
such celebration was not to mark the ter
mination of their efforts. There was very 
m uch ground to be recovered, and that 
was as true of those fields for which elec
trical engineers were responsible as it was 
of every other. There had to be untiring 
effort and co-ordination between all o f 
them. W ithin their own institution there 
were almost unexam pled opportunities for 
that mutual help which would be necessary 
to restore to  a large part o f mankind those 
amenities of civilised life which people had 
learnt to associate w ith electrical engin
eers, whether they be connected with 
transport, tele-com munications, or dom es
tic installations. B y  the terms o f its 
charter the institution was called upon 
to prom ote the advancem ent of electrical 
science and engineering generally and to 
assist that end b y  facilitating the exchange 
o f inform ation am ong its members. In 
order to further that, specialised sections 
had been set up from  time to time to 
cater for groups o f members having par
ticular interests, and am ong those 
specialised sections the Measurements Sec
tion might claim to  be unique in that the 
progress o f all those branches of electrical 
engineering which were the particular con 
cern of the other sections o f the institution 
was dependent to some exten t upon the 
Measurements Section ’s advance in tech
nique and ability.

Mr. Haldane, in reply, said : The im 
portance of the specialised sections was 
very much in the minds o f the Council. 
They wanted to see such sections playing 
an ever-increasing part in the corporate 
life o f tho institution ; and, indeed, the 
whole activities o f the institution were now

very  closely bound up with those of tho 
specialised sections. One w anted to. see 
practically the whole membership o f tho 
institution registered with one or another 
o f  tho four specialised sections. The im
portance in the corporate life o f tho in
stitution of tho specialised sections was 
being recognised m ore and more in various 
ways. T he recent revision of the bye- 
laws gave each o f  the specialised sections 
increased effective representation on the 
Council in that both  the chairman and 
past chairman were now  members o f  the 
Council with voting power. W ith  regard to 
Premiums, it had now been so arranged 
that there could be  no possible dou bt that 
papers read before specialised sections wore 
on  an exactly equal footing w ith  those 
read before non-specialised sections.

N ow  we hod emerged from  the dark tun
nel o f five years of warfare, the future 
naturally was obscured, but there could 
n ot be the slightest doubt that the recon
struction o f the post-war world was going 
to  depend to  a tremendous extent on 
engineers and engineering and for that 
reason the part to be played by  the 
Measurements Section was going to bo of 
tremendous importance, partly because of 
the remarkable growth o f the general in
fluence of engineering on  w orld affairs 
and partly becauso we were going to pass, 
initially through a  period o f great shortage, 
and in grappling with that shortage prob
lem ho felt that measurement o f all sorts 
and kinds was going to be very im portant. 
For instance, if we were to get the m axi
mum benefit from  the restricted supplies 
o f coal in the next few years, there must- 
be the very  best possible instrumentation 
at power stations.

Mr. H. W . Grim mett (chairman o f the 
Transmission Section) also replied, and the 
toast o f “ The C hairm an”  was proposed 
by  Mr. H . L. ICirke (chairman o f  the 
Wireless Section).

London J .E .A .— A t the meeting of the 
London and H om e Counties J .E .A . on 
Thursday, May 3, it was reported that the 

W est Ham  B.C. had submitted to the 
authority a copy o f their application to the 
Electricity Commissioners for consent to 
the extension of the Council’s generating 
station b y  the installation o f one 60 000 
kW  turbo-alternator with the necessary 
boiler and auxiliary plant, switchgear, 
buildings and land, at an estim ated cost 
o f £2 42.8 455. The capital cost represents 
£40.5 per kW  installed. On present day 
prices this will am ount to £32 per kW  when 
the whole extension totalling 180 000 k W  
is com pleted.
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Mansfield.— The Electricity Committee 
hus obtained sanction to borrow  £3 050 for 
mains for tho 11 000 V.

Bolton.— The Electricity Committee is 
seeking sanction to borrow £655 373 for 
pow er station extensions and £9 050 for 
coal handling plant.

Mansfield.— Tho Electricity Committee is 
to provide supply to 20 bungalows being 
erected by  the W oodhouse U .D .C. a t hous
ing estates a t a cost o f £794.

Hull.— The Housing Committee has ar
ranged for the electricity departm ent to 
maintain the electrical equipmont at tem
porary houses at a  charge for labour and 
materials estimated at 3.85d. per house.

Manchester.— Tho Street Lighting Com- 
mitteo o f the .Manchester Corporation ap
pointed to consider the question of 
modernising tho city  street lighting, has in
vited the E lectricity and Gas Committees to 
preparo memoranda indicating their views 
on certain aspects o f  the matter.

Bolton.— It  has been decided to apply 
to the E lectricity Commissioners for con
sent to borrow  £655 373 for extensions at 
B ack -o ’ -th ’ -Bank generating s t a t i o n  
(£513 150 for plant and £142 223 for build
ings and civil engineering works).

Wallasey.— The W ater Committee is to 
modernise the pumping system at Seaview 
R oad waterworks, either by  Diesel oil, 
coal, gas, or electric machinery at an

estimated cost o f £11 000, and extend 
water softening plant at a cost o f £10 000.

Tynemouth.—T he Electrical Engineer is 
to make inquiries as to tho commitments 
which would be involved in the event of 
the purchase b y  the Corporation o f that 
part o f  the undertaking o f the North 
Eastern Electric Supply Co., L td ., which 
lies within the borough.

Southwark (London).— The Electricity 
Committee recommends tho purchase from 
the Poplar electricity undertaking up to 
1 500 d .c. 20 A  pre-paym ent meters at 
30s. each and that these be converted from 
Id. coin to Is. coin calibration at an esti
mated1 average cost o f 10s, per meter.

Power in North Wales.— A t the meeting 
of the North W ales and South Cheshire 
Joint Electricity Author;ty at Llandudno, 
Lieut.-Col. James Rankin, director and 
general manager of N orth W ales Power Co. 
and Electricity Distribution of North 
Wales, reported on the progress of the two 
concerns during the war years. He said 
120 miles o f new tj.v. linos and 80 miles 
o f new l.v . distributors had been con
structed. New supplies had been made 
available to  237 farms. The maximum 
demand on the power com pany’ s system 
for tho year of 1939 was 38 900 kW , but 
by  the end of 1943, the peak year, tho 
demand had increased to 87 950 kW , an 
increase of 126 per cent.

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 (com er H orseferry Road), 
unless otherwise stated.

Louth Electricity Department, May 11.— 
Supply o f  (a) e.h .t. cables, (b) l.t. cables, 
(c) e.h .t. truck type switchgear and (d) 
transformers. Particulars from  the 
Borough Electrical Engineer, Electricity 
Departm ent, Cannon Street, Louth.

Woolwich Electricity Department, May 
11 ■— Supply of one turbine-driven feed 
pum p. Specification from  the Borough 
Electrical Engineer, Electric House, 
Powis Street, W oolw ich.

Woolwich Electricity Department.— May
11.— Supply of 22 kV  and 6.6 kV  switch
gear. Specification from the Borough Elec
trical Engineer, Electric House, Powis 
Street, W oolwich.

Long Eaton Electricity Department, 
May 12.— Suppl}' and erection of main h.t.

switchgear. Specifications from Mr. J . B. 
Feltham, Electra House, Market Place, 
Long E aton ; deposit £1 Is.

Birkenhead Electricity Department, 
M ay 14.— Supply and delivery of (1) e.h.t. 
and l.t. p .i. cables (2) r.i. cables, (3) 
meters, and (4) general stores over a period 
o f 12 months. Particulars from the 
Borough Electrical Engineer, Craven 
Street, Birkenhead.

Swansea Waterworks Department, May 
16.— Supply and erection o f  electric pum p
ing plant. Specification from the Borough 
W ater Engineer, Guildhall, Swansea.

Salford Electricity Department, May 26. 
— Supply and delivery of 36 steel street 
fighting standards. Particulars from  the 
City Electrical Engineer, Frederick Road, 
Salford, 6.

Dunbar, B.C., June 9.— Supply, delivery 
and installation of street lighting equip
ment, including poles, * lanterns, wiring, 
and control gear. Specifications from the 
Burgh Surveyor, Town House, Dunbar.
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Industrial Information
E.D .A , Bulletin.— Am ong the features in 

tho April num ber are a message from  the 
new chairman, Mr. F . Newey, descriptions 
o f  electric labour-saving kitchens at 
Paisley and Liverpool, and an “  all- 
electric ”  kitchen installed in a  school by  
tho Cannock electricity department.

Carrots in Overcoats.— This description 
of a  tasty dish is contained in the May 
num ber o f the “  Cheerful Rationing ”  card 
issued b y  the E .A .W . In addition to 
several other pew  recipes, a menu is given 
for a packed lunch that is bound to give 
satisfaction and enjoym ent, and there are 
suggestions for sandwich fillings.

Note for Contractors.— A ruling has been 
received by  the E .C .A . from  the Ministry 
of W orks to the effect that the installation 
of fluorescent lighting is licensable under 
the Control of Civil Building Order, bnt 
that it is not necessary to  include the 
cost o f the fitting (e.g. discharge lamp 
and control gear) in the cost of the work to 
be  licensed.

Maintenance of Electric Tools.— A  
manual on the selection, application and 
maintenance of portable electric tools, pre
pared by  the service departm ent o f their 
electric tools division, has been published 
b y  Buck and Hickman, L td . I t  deals with 
m any types and sizes ,pf portable electric 
tools and should be of great assistance 
to users.

House Service Units.— The Engineering 
Supplement to Siemens’ Magazine for 
F ebruary/M arch  deals with com bined house 
service units and post-war models produced 
b y  the com pany, one o f which has already 
been described in Tire E l e c t r i c i a n .  The 
com pany has also issued a price list, N o. 
Z 156, giving the specifications o f two 
cabinet types— one for use w ith a quarterly 
m eter and the other for use with a pre
paym ent m eter. B oth  are suitable for 
flush or surface mounting.

N. Scotland Hydro Board.—T he first 
report o f the North o f Scotland H ydro- 
Electric Board states that, in addition to 
the constructional schemes which were 
published in 1944, others were surveyed 
and investigated, and they would be pub
lished from time to  time. In  the aggre
gate the annual loss on  distribution 
schemes would be very large and it  would 
have to be covered b y  profits earned in 
other directions. Efforts were being made 
to interest large power users in taking 
hydro-electric supplies.

Rugby Engineering Society.—T he report 
of the proceedings of- the society for the

1943-44 session, contains the Presidential 
Address, “  Engineering Training (with par
ticular reference to the electrical indus
try ),”  'by C. Grad, and papers read before 
the society on “  ¡Design and Manufacture 
of Radio V alves,”  by  J . D onogan ; “  High 
Quality Sound R eproduction ,”  b y  J . M oir; 
“  The Mechanical Properties o f Glass,”  by  
Dr. J. H olland ; “ Production Technique 
o f Industrial Plastic Mouldings,”  b y  T. H. 
Richardson; “  The Making and Testing of 
Structural Steels,”  ’b y  D r. L . R eev e ; and 
“  The Boulton Paul Electro-hydraulic A ir
craft Gun T u rre t ,"  b y  R . M. M cR obb.

W ar Bulletin.— The eighth issue o f the 
periodical published by the County of L on
don E lectric Supply Co., L td ., and asso
ciated com panies contains an announce
ment that a com m ittee has been formed 
to  deal w ith the numerous inquiries re
ceived relating to the reinstatem ent of em- 
plovees on their discharge from the Forces. 
The “  Forces’ Post ”  covers many pages 
of interesting news with illustrations, 
“  News from H om e ”  is even more exten
sive, and there are the last reports of the 
various units com posing the 54th County of 
London (C .L .E .S .C .) Battalion of the 
H om e Guard.

New Export Selling Group.— A new 
com pany, tho British Engineers’ Small 
Tools and Equipm ent Co., Ltd. (Bestec) 
has been form ed to develop the export 
sales of the Brooke Tool Manufacturing 
Co. L td ., the Coventry Gauge and Tool 
Co. L td., A . A. Jones and Shipman, L td .,
F . Pratt and Co. Ltd ., Taylor, Taylor and 
H obson, Ltd. and E. R . W atts and Son, 
Ltd. The com pany’s finances are to be 
provided b y  its constituent members. The 
'organisation will supplem ent existing 
agency arrangements, and satisfactory 
existing export or overseas agents of the 
firms concerned will n ot be displaced, but 
will have the assistance of this new com 
pany. Mr. H. H. Harley, chairman and 
managing director of the Coventry Gauge 
and Tool Co. Ltd. is the first chairman 
and Mr. H. P . Potts, director of A . A. 
Jones and .Shipman Ltd. is vice-chairman. 
Mr. H. S. H olden, managing directm of 
the Brooke Tool Manufacturing Co, L td ., 
Mr. K . G. Pratt, director of F . Pratt and 
Co. Ltd., Mr. D. R . Stanley, director o f 
E . R . W atts and Son L td ., and Mr. Mark
H . Taylor, managing director of T aylor, 
Taylor and H obson, Ltd., are also on tho 
board. Office accom m odation has been 
taken at Buckingham House, Buckingham 
Street, Adelphi, London, W .C .2, and show
room accom m odation will be opened 
shortly.
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Company News
T e c a l e m i t  L t d .— Intni. div. 6% , less 

tax  (same).
S h a w i n i g a n  W a t e r  a n d  P o w e r .— Div. 

22 cts., payable May 25.
K i t c h e n  a n d  W a d e , L t d .— S e c .  in t n i .  

12J% (sam e); mkg. 25% (same).
B r i t i s h  V a c u u m  C l e a n e r  a n d  E n g i n 

e e r i n g  Co. L t d .— Intm . div. 121 % 
(same).

M e t r o p o l i t a n  E l e c t r i c  C a b l e  C o n 
s t r u c t i o n  C o., L t d .— Fin. div. 10% (5% ) 
m kg. 15% (71% ).

R a n s o m e  a n d  R a p i e r .— F in .  d i v .  4 %  t a x  
freo (same), m kg. 6% (same). N et pft. 
1944 £29 603. (£25 .186).

R aw lplUG Co . L td .— F in. div. on ord. 
30% (sam e), mkg. 40% , less tax, for 1944. 
N et pft. £65 830 (£65 314).

U n i t e d  F l e x i b l e  M e t a l l i c  T u b i n g  Co. 
L t d .— Sec. i n t m .  o n  o r d .  9 % ,  makg. 1 5 %  
( d i v .  1 2 %  a n d  b o n u s  3 % ) .

R ic n A R D  J o h n s o n  a n d  N e p h e w  L t d .—  
Fst. and fin. on ord. 9% (same). N et pft. 
to Mar. 31, £44 797 (£42 523) .

M a r c o n i  I n t e r n a t i o n a l  M a r i n e  C o m 
m u n i c a t i o n  C o.— Fin. div. 5% (same), 
mkg. 7£% , less tax. N et p ft. for 1944, 
£90 138 (£93 392).

W e s t  L o n d o n  a n d  P r o v i n c i a l  E l e c t r i c  
a n d  G e n e r a l  T r u s t .— Fin. 4%  (same), less 
tax, mkg. 6% (same). Net. p ft., to Mar. 
31, £12 830 (£12 383).

B a b c o c k  a n d  W i l c o x  L t d .— Fin. div. 
on ord. 6% (same), mkg. 10% plus bonus 
2 % . "P ft. for 1944, £647 214 (£638 583), 
before provdg. for inc.-tax.

N o r t h  B r i t i s h  L o c o m o t i y e  Co. L t d .—  
Div. on ord. 5 % , for 1944. N et pft. is 
stated to bo £42 343 after taxation 
£150 000 and £50 000 for res. Carry- 
fwd. £51 380.

W m . B e a r d m o r b  a n d  C o . L t d .— N et 
tradg. pft. has decreased by  £13 397 to 
£206 023. D eb. int. and fees take £28 678 
£29 752) and divs. take £73 625 (same). 
W ar contings. receive £100 000 (same, 
bice. fw d. £254 262 (£250 542).

S a n g a m o  W e s t o n  L t d .— A fter prov. 
taxn. £31 944 (£54 121), deprcn. £22 403 
(£25 451), defd. reprs. nil (£3 500), etc., 
net pft.. 1944 £28 379 (£30.560), plus
£136 837 (£118 090) brot. in, div. 5%
(same) £11 813, fwd. £153 403.

N e w m a n  I n d u s t r i e s , L t d .— Fin. div. o f 
|2|%, plus bonus of 2|%, mkg. with 
intm . 22J-% for 1944. N et pft. before tax 
is stated as £82 652 (£70 978). Provn. for 
tax takes £52 250 (£41 000), the div. on 
redeem, pref. £6 000 (£5  370), on prefd. 
£1 800 (same), and distributn. on ord. 
£20 250 (£18 000). leavg. £20 366
(£18  014) carried fwd.

H e a t iia e  L t d .— Net pft. to Feb. 28, 
£15 192 (£11312). Pref. div. £1500
(same). T o  stk. res. nil (£2 500), defd. 
repairs £1 000 (same), off freehold pro
perty to an even £30 000 £720 (£516), off 
plant and machinery to £1 £3 590 (£219), 
gen. res. £2 000 (nil), d iv .'1 2 J % , less tax, 
on ord. £6 250 (same), to em ployees’ pol. 
prems. nil (£250), to furniture ond fittings 
nil (£461), fwd. £7 500 (£7 368).

Company Meeting

B r u s h  E l e c t r i c a l  E n g i n e e r i n g  C o . 
L t d .— A t the annual meeting held at 
Loughborough on May 1, Sir Ronald W . 
Matthews said that in the post-war years 
there would be a heavy dem and for the 
com pany’ s products, particularly for en
gines, public transport vehicles and power 
plant. The demands made upon power 
plant installations during the war-time and 
their almost continuous use made is very 
necessary for a heavy replacement pro
gramme to be undertaken at the earliest 
possible moment. Their com pany would 
be in a . position to make its valuable con 
tribution towards this replacement pro
gramme. T o  these demands m ust be 
added those from export markets.

Metal Prices
Monday, May 6.

Copper— Price. Inc. Dec.
Best Selected (nom.) per ton £60 10 0 — —
Electro Wirebare ... „ £62 0 0 — —
H.C. Wires, basis ... per lb. 9ftd. — —
Sheet ..............  », H M — —

Phosphor Brorue— 
Wire(Teiephone)basi3 „ Is. Oftd. —

Brass (60/40)—
Rod, basis..............  „ __ __ __
Sheet „  ... .t*. i, — — —
Wire „  ..............  „ lid . — —

Iron and Steel—
Pig Iron (E. Coast

Hematite No. 1)... per ton £7 13 6
Gal vanisedSteel W ire 

(Cable Armouring) 
basis 0.104 in. ... „ £28 5 0

Mild Steel Tape 
(Cable Armouring) 
basis 0.04 in. ... „ £20 0 0

Galvanised Steel Wire 
No. 8 S.W.G................ . £26 0 0 — —

Lead Pig—
English ............... u £26 10 0 __ __
Foreign or Colonial „ £25 0 0 — —

. Tin—
Ingot (minimum of 

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

Aluminium Ingots ... per ton £S5 0 0 — —
Spelter..........................  »  £25 15 0 — —
Mercury (spot) Ware

house ... ... per bott..£G9 15 0 — —
Prices of galvanised steel wire and steel tape supplied by 

the C.M.A Other metal prices by B.T. Cables Ltd.
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Commercial Information
Mortgages and Charges

N ote.—  The Companies Act o f  1908 provides that 
every Mortgage or Charge shall be registered within 
21 days after its creation, and that every company 
shall, in its annual summary, specify the total amount 
o f 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 of the summary, but 
such total may have been reduced.

R . J. K e m p  a n d  Co . L t d . ,  Coalville, 
elec. engrs.-—Apr. 16, assignment, securing 
to Lloyds Bank Ltd. £2 500 (not ex.),
charged on contract moneys. * -. Mar.
25, 1943.

T e l e p h o n e s  a n d  R a d i o  C o i l  W i n d i n g  
Co. L t d .  (form erly Tuskite Tube Manufac
turing Co. L td .), Hanwell.— March 30, 
£500 deb., to R . Harrison, M aidenhead; 
general charge. *Nil. D ec. 31, 1943.

W r i g h t  a n d  W e a i r e  L t d .  London, N . ,  
engineers and scientific instrument manu
facturers.— April 17, deb. to  Barclays 
Bank L td. securing all m oneys due or to 
becom e due to  the B a n k ; general charge. 
*£250. D ec. 5, 1944.

Satisfaction

G. N. H a d e n  a n d  S o n s  L t d .  London, 
W .C . heating and electrical engineers.-— 
Satisfaction April 19, o f debs, registered 
Jan. 31, 1921, to the extent o f £49 000.

County Court Judgments
N otb .— The publication of extracts from the 

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

R o b i n s o n  H arry, 16, W hite Bank 
Avenue, Brennington Road, Stockport, 
wireless engineer. £18 10s. lOd. Feb. 27.

W a l l ,  W in., S., 242, W oolw ich R oad, 
U pper A bbev W ooj), S .E .2 , electrician, 
£50 4s. Id. D ec. 20.

A .  B a r t o n  ( E n g i n e e r s )  L t d . ,  R / O  
Engine W orks, St. Helens Junction. 
£32 13s. 7d. Mar. 10.

D a v i s ,  A. G., 16, Cedar R oad , H am pton 
W ick, electrical contractor. £12 8s. 9d. 
Mar 9.

B u t l e r ,  Geo., Cumbac, Marine Drive, 
East W ittering, electrical dealer. 
£21 19s. lOd. Feb. 23.

S t a l l w o o d ,  Harold, 11, Grove Crescent, 
Colindale, electrician. £13 19s. 6d. Feb. 
27.

P r i c e ,  Jno. L ., 53, Harlington R oad, 
Hillingdon, electrical engineer. £14 12s. 2d. 
Mar. 6.

S c a r b o r o u g h ,  Edgar H ., 50, Amersham 
Rise, Aspley Estate, Nottingham , wireless 
repairer. £13 2s. 6d. Feb. 14.-

Applications for Discharge
W e u b ,  Cecil R obert Golden (trading as 

Southern Electrical Mechanical Co.), 
1 4 6 a , Eastern R oad, Brighton, and for
merly carrying on business at 94, St. 
Georges R oad Brighton as an electrical en
gineer. Date of hearing, May 31, 1945, 
12 noon, The Court Housq, Church Street, 
Brighton.

Notice of Intended Dividend

E l e c t r i c a l  U t i l i t i e s  L t d . ,  Rosedolo 
Works, Rosedalo R oad, R ichm ond, Surrey. 
Claims to b o  sent by May 15, 1945, to  Mr. 
Charles Leslie W alker, liquidator, 10-11, 
Park Place, St. Jam es’s Street, S .W .l.

Coming Events
Saturday, M ay 12.

I.E.E., LONDON STUDENT8’ SECTION.—Visit to 
the Sperry Gyroscope Co., Ltd.. Brentford. 
2.30 p.m.

I nstitute  op m usical Instrum ent tech 
nology.—Northern Polytechnic, Holloway, 
N.7. "  A Hom ophonic or Single-Note Elec
tronic Musical Instrum ent with a  Photo 
Electrio Cell as P laying M anual,”  dem onstra
tion and lecture. Dr. W. Saraga. s p.m.
Monday, May 14.

I.E .E ., LONDON STUDENTS’ SECTION.—L ondon .
W.C.2. "  A.C. Generator -Protection,”  D. S.
Daoud. To be read by P. W . Castle and
G. Lyon. 7 p.m.
Tuesday, May IS .

I.E.E., RADIO SECTION.—London, W.C.2. 
Discussion, "  The Characteristics o f Luminis- 
cent M aterials for Cathode-Ray Tubes,”  
C. G. A . Hill. 5.30 p.m.

I l lu m in a t in g  E n g in eerin g  s o c ie ty .— 
Institution o f  Mechanical Engineers, London, 
S.W.l. Annual meeting, 5 p.m .: "D a y lig h t  
and Its Penetration into the Sea,”  Dt. 
W. R. G. Atkins. 5.30 p.m.

ASSOCIATION OP SUPERVISING ELECTRICAL 
E N G I N E E R  S.—E.LALA. Lighting Service 
Bureau, Savoy Hill. London. W.C.2. "W inn ing  
En-trie« in Branch Papers Competition.”
1944-5, by  Authors. 6.15 p.m.
Wednesday, May 16.

RADIO INDUSTRIES CLUB OF WALES AND 
MONMOUTHSHIRE.—Park Hotel. Cardiff. Lun
cheon addvess. "  Radio—Past, Present. 
Future,”  W. E. W arrilow. I p.m.
Thursday, M ay 17,

BRITISH INSTITUTION OP RADIO ENGINEERS.—
11. Upper Bel grave Street, London. S.W.l. 
“  The Measurement o f Cable Characteristics 
at U ltra-high Frequencies,”  F. Jones and 
R. Sear. 6 p.m.
Friday, M ay 18.

I.E.E., M easurem ents s e c t io n .—London, 
W.C.2. Lecture, “  Magnetic M aterials," Sir 
L. Bragg. 5.30 p.m.
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WIRE-MARSHALL,THE MARSHALL RICHARDS 
MACHINE CO. LTD..

Ii is sound policy to invest in 

a machine which will .produce 

the highest net profits over the 

longest period

BRITANNIA WORKS, 
GAINSBOROUGH, LINCS.
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R O B U S T
M E C H A N IS M

PROYIDE FOR

E M E R G E N C Y  
L IG H T IN G

IN POST-WAR PLANS
This course saves money, avoids disfigure
ment o f  rooms and ensures better results. 
When planning, you should consult Chloride, 
who will gladly share with you their unrivalled 
knowledge o f  Emergency Lighting. They are 
not only the Empire’s largest makers o f  bat
teries, but are also the patentees o f  k e e p a l it e  
— the control equipment which automatically 
“  switches on,”  should the mains supply fail.

THE CHLORIDE ELECTRICAL STORAGE COMPANY LIMITED
Grosvenor Gardens House, London, S.W.i.

FU S E - S W I T C H  ES
Double and Triple Pole

P O S IT IV E  
Q .M .S. S N A P  
A C T IO N

H.R.C. or 
Re-w irable Fuses

All contacts are mechanically pressed together by a cam. 
Switch blades contact directly on to fuse ends, thereby 
eliminating intermediate connections.
Cable can be brought in at either or both ends of box 
with extra large space for connecting.
Sole Agents ; except for Midlands. Write Dept. “ E . "

B A RR IES  E LE C T R IC A L  A G E N C IE S  Ltd. 
K IN G  ST R E E T . B R IG H T O N .  I. S U S S E X .

Telephone : Brighton 4456.
w.E.6ia/43
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LIGHTS ON!
Are you ready with STREET LIGHTING CONTROL

Q L A C K O U T  is ended. Full street lighting will soon follow, but 

strict economy must still be observed. Are you ready with your 

plans for effective Street Lighting Control ?

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

Centralised control of street lighting, off-peak load, etc.

Low initial cost combined with negligible maintenance.

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

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

Where new mains are required, Standard Power Cables are unsurpassed, 

Send us also your enquiries for V.I.R. and Synthetic insulated cables of all types.

Standard Telephones and Cables Limited
V NEW  SOUTH GATE, LON DON .N .II 1
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efficient 
Wholesale
Service!

S W I T C H  & F U S E  G E A R .  

W I R I N G  E Q U I P M E N T  

A N D  A C C E S S O R I E S  

F L U O R E S C E N T  L I G H T I N G .

E L M A  L A M P S  

D O M E S T I C  A P P L I A N C E S

V A N  D O R N  A N D  W O L F  T O O LS.

C .M .A ., S A N D E R S .  M .E .M .. M .K . 

C R A B T R E E ,  W Y L E X .  N E T T L E .  

B R I T M A C ,  B E N J A M I N .  

C O O L I C O N  B L A C O ,  T E N B Y

Send enquiries and orders to;

RP J O H N S O N ,  C L A P H A M  & M O R R IS  LTD. 

7-9, S W A N  STREET, M A N C H E S T E R .  4.
'Phone: DeAnsg.ite 5491

HEAD OFFICE. JACEM HOUSE. TRAFFORD PARK, M/c 17

l-Uhb fcLbM t  N I '
□ [S IG N E D  T O  P R O T E C T  

h O W  CURRENT INSTRUM ENTS ' 
SAND A P P A R A T U S  B Y  A  .! 
X C I R O J I T  B R E A K  I N B  /

F L A S H  T E S T — W ylex  mouldings 

satisfy a flash test of 2,000 volts 

between “ Live ”  and “ Earth.”  

This is a test to which W ylex elec

trical accessories are subjected, 

establishing theirextreme margin of 

safety.

¿ D ijle r  m u s t  b e  ( f e e d

G EO RG E H. SC H O LES. & CO . LTD. 
W Y L E X  W O R K S ,  W Y T H E N S H A W E ,  

M A N C H E ST E R .

Tel: Wythenshawe 2251/2.
Gram s: “ Kilowatt,”  Manchester.



ONE OF THE QUALITY PRODUCTS OF

SANDERS
WEDNESBURY

Write for List 137.

Sanders exclusive “ Shutterlock ” 
feature prevents access to the live 
Socket tubes by locking the Shutter 
while the Switch is in the “ on ” posi
tion. The plug can be w ithdrawn 
with the Switch in e’ither position.

For the highest-class installations 
these Switch sockets represent the 
ultimate in safety and refinement.

W M .  S A N D E R S  & CO . (W E D N E S B U R Y )  LTD., W E D N E S B U R Y ,  STAFFS.



ATLAS LAMPS
Nothing better has come to light

T H O R N  E L E C T R IC A L  IN D U S T R IE S  LTD., 1 0 5 -1 0 9 , J U D D  ST., L O N D O N ,  W .C.1. 'Phone: Euston 1183 
N orthern  Branch: 5 5 ,  B lo ssom  Street, M ancheste r. 'Phone: Central 7 4 6 !

N.E. Depot: 46, Sandhill, Newcastle-on-Tyne, 1. 'Phone: Newcastle 2 4 0 6 8

X X V I THE ELECTRICIAN May 11, 1945

It is well worth your while to spend a fe w ' 
minutes with our representative w orking 
out how  much extra profit you  make 
by  selling Atlas Lamps'. Atlas dealers get 
extra good  discounts, generous rebates, 

attractive sales aids and perfect freedom  to stock whatever m ake 
o f  other g ood  lamps they like. Our advertising— 
appearing in every main thoroughfare and regu
la rly  in the National and Provincial daily and 
evening papers and magazines—is creating bigger 
sales fo r  you. W rite fo r  terms lo-dav.

T /1 7
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MAKERS OF PORTABLES, SPRAY GUNS, BOOTHS, DUCTING

COMPRESSORS, AUTOMATICS, FANS, HOSE, AIR RECTIFIERS
A K A 5 P M  MANUFACTURING CO. LTD ., I  VICTORIA ST ., LONDON, S.W .T
179.21)  THIMÎLE MILL LANE, WAMINGHAM. 7. AU» u  MANCHESTER, iELEAST. ETC.

%e nearjuture fffotor Slow

SEEING LIFE AGAIN IN IT'S TRUE‘COLOURS'

All over the world there is a longing for a 
return to peacetime brightness. Manufacturers 
realising this are planning to give their 
products a bigger measure of bright and 
attractive colours than ever before. The next 
M otor Show, for example, will be the most 
attractive in living memory, a kaleidoscope 
of colour.

W hether o r not your particular activities are 
in the M otor Trade, Aeraspray Equipment and 
the Aeraspray Method of Industrial Spraying 
can play an integral part in your Post W a r 
Drive for Home and Overseas business— from 
start to finish . . . .  especially "fin ish .”

R.H SYM01VDS I s
39.VICTORIA STREET. 
WESTMINSTER. S.W.!



Particulars 
on request

D U R A T U B E  & W I R E  L TD  
¡5 Road,  F E L T H A M .  Mi d dl

Particulars 
on request

D U R A C A B L E S

J D U R A W I R E S

in mind
It’s a name to remember where internal 
telephonic communication is concerned, 

It stands for a service that combines 
reliability with efficiency, economy 
with value. Ericsson is the name. 

Remember to consult us.

ERICSSON T E LE P H O N E S LTD . 

56, Kingsway, London, W.C.2. 
(Tel. HOLborn 6936,1
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REGISTERED ' ■  ’ ■  I B  w TRA PE'M A RK

PHASE SHIFTING TRANSFORMER
3-Phasc:
600 VA

C hM lw oïtfu j 
S fa lends. .
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w ar SADIA

TYPE U .D .B . 
AUTOMATIC ELECTRIC  WATER HEATER

In the near future, the housewife will demand hot 
water in any part o f the house. The new SADIA Type 
UDB (Under Draining Board) is the reply to that 
demand. It combines two heaters into one.

(1) It provide« hot water ready for use os require«!, whether .it 
be a few gallon» at the »ink or a full bath.

(2) Simple to inatall: it can work with an existing hot water 
«plein.

(3) It can he placed 44 Under the Draining Board** or in a 
cupboard out of sigh ', saving space where space is valuable.

(•1) It needs the minimum of maintenance: the S A D IA  once 
lliletl can be forgotten.

(5) It. i* economical o f current and therefore cheap to run. It 
has the highest efficiency yet attained in electric water heater«.

The SADIA Type UDB will be available in two sizes, 1 ^
15 gallons and 20 gallons capacity, for installation in 
post-war homes. Write for further particulars.

At \d. per unit compares favourably Kith any other 
I L  ST * I  | J W * type of tvoter heating.

Aidas Electric Limited, Sadia W o rk s , Rowdell Rd., 
Northolt, Middx. Phone W AXlow  1607.

Scottish Agents; W. Brown & Co. (Engineers) Lid., 89 Douglas St., Glasgow, C.2

ELECTRODE  
SOLDERING  

TOOLSM O D E L  No. H  1008.
(BRITISH PATENT No. 544011) 

Suitable for light o r medium work, and 
soldering temperature is attained in 
thirty seconds.

J A W  T O O L S  are available for solder
ing cables into lugs, ferrules on to 

tubing, etc, up to 3 ' In diameter. 
Production is speeded up as the 
soldering time Is considerably reduced. 
Other models of hand tools are 
available.

These tools operate from power units 
and are safe in use. Operate off 
A.C. supply.

Proprietors :
STANDARD TELEPHONES AND CABLES LIM ITED,

FER N D O W N  N O R T H W O O D  HILLS, 

N O R T H W O O D , M IDDLESEX.
T.8. Medium Duty 

Jaws. Telephone : PINNER 48S5.



POUTECHNÎKI

^  For use up to 3-3 kV.

9  A ir  Insu lated —  D raw -out  

Pattern —  O il Break.

0  Fully interlocked m echan ica lly .

0  G ood  access to  internal parts.

0  Supplied in unit o r  sw itchboard  

fo rm

P R O T E C T IO N  

O vercu rren t  

Earth-fault 

U nder-vo ltage

IN S T R U M E N T S  & M E T E R S  

can be supplied to  meet 

average requirem ents

F/KS02

INCREASE PRODUCTION BY cS nS S EeRs

Printed in Great Britain b y  S t r a k r r  B r o t h e r s  L t d . ,  194-200, Bishops^ate; E:C.2, and published b y  
E*3J^ B r o t h e r s ,  L t d . ,  a t  B ouT eria  H o u se . 154, F le e t  S tre e t , London, E .C .4 .—F r id a y , M a y  11, 1945..

THE ELECTRICIAN May 11, 1945


