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No wonder the Board is gloomy. Ju s t  look a t  th a t  production chart. 
Som ething m ust be wrong in this factory. Some v ita l factor overlooked.
Is it  bad  ventilation ?

Unless an  efficient ventilation  system  is installed the  effects of excessive 
heat and bad ventilation cannot be avoided. W orkers’ energy will be 
sapped, enthusiasm  dam ped and  production is bound to  suffer.

N ot only will an efficient system  of ventilation  help to  increase 
w ar-tim e production b u t it will add im m easurably to  health  and 
o u tp u t in th e  post-w ar years too.

CONSULT THE 4 & . G  ON VENTILATION

wi th  G E N A L E X
E X H A U S T  F A N S

AdVI. of The General Electric Co. Ltd., Magnet House, King sway, London, IT .C a
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THORIOXREFLECTORS
FOR 80 WATT TUBULAR 
FLUORESCENT LAMPS

W IT H  SL O T S  F O R  U P W A R D  IL L U M IN A T IO N

1748 I Lamp with Box £3 0 0 +  2 5 %

1749 I Lamp without Box 2 7 6 +  2 5 %

W IT H O U T  U P W A R D  IL L U M IN A T IO N  

1764 I Lamp with Box £3 0 0 +  2 5 %

1762 I Lamp w ithout Box 2 7 6 ^  2 5 %

Prices include Hooks and Patent easy w iring box on top of trough.
Fixings arranged for any make of control gear.

F W T H 0 R P E  LTD. Ii al l  g r e e n  BIRMINGHAM 28
l e l e ^ r c / n / s  T H O R L U X ,  B ’H A M  2 8  T e l e p h o n e :  S P H iN c f i e l d  3 3 / 8 - 9
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H E A T R A E  L T D .,  N O R W IC H P H O N E :  N O R W IC H  25131 G R A M S  : H E A T R A E . N O R W IC H

E VALUE OF [O NTRAST;

Strangely enough, the sw eetest  
substance know n—Saccharine— is, 
until d iluted in liquid, one of the  
bitterest in taste.

Or
L ik e  o th ers, w e have in o u r many 
years of exp erien ce  in progressive  
H eater design had o u r b itter  
m om ents over som e snag— even
tually  ' dissolved ’ in sw eetened  
afterm ath of achievem ent.

T h a t ’s life—all over.

SOUND TERMINAL WITHOUT SOLDER

S u ita b le  fo r Te lephon e L in e s

F O R  C A B L E S  . ¡ i f l J i i L * »  S IZ E S  F R O M  
A N D  W IR E S  | i  to  i"

O F  A L L  K IN D S  H O L E

ROSS COURTNEY & Co. LM.
A S H B R O O K  R O A D , L O N D O N , N .I9

REPAIRS
Tu.WESTMINSTEREIIG.Co.Lm.
Victoria Road,  Wlllesden Junction, N.W.IO

1500 k V A  T u rb o  G e n e ra to r  S ta to r  and Rotor  
E n tire ly  Rew ound

Makers of Electric Welding Machines, 
Photo Printing and Process Arc Lamps. 

“ Partridge ” Pressure Detectors
T elephone: Telegram s:

W illesäen  1700-1 li Regency, P hone, L o n d o n ”
MCLand R EP ET IT IO N  LTD.

PUSH RODS
M a k e r« o f  a ll  t y 
p e «  o f  r e p e titio n  
p r o d u o ts  fr o m  
th e  b a r  in all 

m e ta l«

t o  th e  s p e c ific  
r e q u ir e m e n t«  o f 

o u r  c u s t o m e r s

A
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S h a - S K S
T R A N S F O R M E R  Y E A R S  A G O  
I N S T A L L E D  S O M E

T b , « » T I O "
R I C H M O N D  ■ S U R R *
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The
C o M m d e t '- 'B r c i c n

L.T. INSULATOR
C onsisting  of two 

p o rce la in  parts (base 

and sad d le ) c lam p ed 

together and attached 

to a wood pc le by a 
g a lvan ised  hook bolt, 

this insulator is sim ple , 

effic ient and eco no 

m ical to use.

Fu ll particu lars in our 

Pub lication No. 73A .

C A L L E N D E R ’S  C A B L E  & C O N S T R U C TIO N  CO . L T D . H A M ILTO N  H O U S E , V IC T O R IA  E M B A N K M EN T . LO N D O N , E .C .4

A ll over the W orld
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f i t *

T H E R E  H E  STANDS— sym bol 
oi a u th o rity  in  an  orderly  W orld 
— controlling — directing  —  obeyed 
because absolu tely  tru stw o rth y  and reliable.

W h at a fitting  com parison w ith  B IR C H  R ESISTA N C ES, 
A rm s o f the Ohm’s Law.

B acked b y  m any  years of p ractica l experience in  which 
th e ir  re liab ility  has been tested  under all conditions, 
B IR C H  R ESISTA N C ES, in th e ir  various applications, 
stand  up to  th e ir  job  and  can  alw ays be depended upon 
to  p rovide specified service because of th e ir  first-class 
w orkm ansh ip .

rcn
P l e a s e  c a l l  
u pon  us to help  
you solve a n y  
R e s  i s  t a n  c e 
problem .

Resistances
M a y  w e q u o te  y o u  fo r  
an y  o f  th e fo l lo w in g :—  

DIMMERS

a k m s
O f * « *

O H * *
L A *

REGULATORSi (Field, Shunt, Voltage) —  RESISTANCES (Arc Lamp, Charging, 
Regulating, Sliding) — RHEOSTATS — ELEMENTS and SPIRALS. 

_________________________ASBESTOS_WOVEN RESISTANCE NETS AND GRIDS_______________

H. A. B IR CH  & C O . LTD ., W i l o h m  W o r k s ,  W o o d  S t r e e t ,  W I L L E N H A L L ,  S T A F F S  

T e l e g r a m s  :  -  w i l o h m  ”  W i l l e n h a l l .  T e l e p h o n e  :  W l t t e n h a l l  4 9 4 - 4 9 5
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/ • B * ^  f r a c t i o n a l  h o r s e p o w e r

M O T O R S
The m ost p o p u la r in the country

LOW- 
SPEED  
MOTOR 
UNITS

Spur-geared |  H.P. Low-speed 
Motor Unit with co-axial shaft 
for speeds down to 22 r.p.m.

B T H products include a ll kinds 
o f  electric plan t and equipment ; 
M azda  lam ps and M azdalux  

lighting equipment.

A com plete range  
for any stand ard  

voltage
A .C . or D .C .

D esigned and built a s  
a  unit incorporating  
an  e le ctr ic  m otor and  
speed reducing  gear.

SPU R OR 
WORM G E A R S

B T H R U G B Y
T H E  B R I T I S H  T  H  O  M  S  O  N  - H  O  U  S  T O  N  C O M P A N Y  L I M I T E D .  R U G B Y .  E N G L A N D

A3303
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/Stop a minute.
W h a t a re  yo u  ¡spending on  
E le c tric  L a m p s V

Whatever your annual expenditure for 
electric lamps may be, you can save money 
by buying Atlas Lamps. They arc subjected  
to the most exhaustive tests at every stage of 
manufacture and are guaranteed to conform  
to the highest possible standard of efficiency. 
Instal Atlas Lamps and you will see the 
difference in quality and maintained lum i
nosity, and the extra discounts you 
receive will lighten your annual bill.
Write for terms before you forget.

A T L A S  L A M P S
N oth in g  b e tte r  has com e to lig h t

THORN ELECTRICAL INDUSTRIES LTD., 105-109, JUDD ST., LONDON, W.C.1. 'Phone : Eus»on 1183 
Northern Branch: 55 Blossom Street, Manchester. 'Pho ne : Centra l 7461
N .E. D epot: 46  Sandhill, N ew castle-on-Tyne, 1. 'Pho ne : N ew castle  2 4 0 6 8

T /3  3
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F O R  W E L D I N G  —  SP ECI FY

c R o m P T o n
C A B L E S

THEY MAKE THE WELDER S W ORK EASIER

CROMPTON PARKINSON LIM ITED, ELECTRA HOUSE. VICTORIA EMBANKMENT. L0N00N. W.C.2
Td'ohone : TEMple to r  5911 Toloerams : Crompork. Estrand. London
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THE POCKET

TESTOSCOPE
Size of a Fountain Pen

A convenient 
rapid
fault-finding 
instrument 
for use 
on AC 
or DC 
Circuits

FO R T ES T IN G

SW ITCHES OPEN C IRCU ITS

LIVE CO N D U CTO RS LEAKAG ES

EARTHS IN SULATIO N  VALUES 

N EU TRAL W IRE PO LARITY

C O N TIN U ITY , ETC .

DRAKE&GORHAM 
WHOLESALE LTD.
77 L O N G  A C R E , L O N D O N , W .C .2

T e le p h o n e  : T E M p le  B a r  3993 
M A N C H E S T E R  :29 P ic c a d illy . B R IG H T O N : 24  M arlbo rou g h  
P lace . G L A S G O W  : 182 Sc. V in c e n t  S t re e t . B R IS T O L  : 
2-4 C h u rc h  S t . ,  T e m p le . D U B L IN : 2 C h u rc h  L a n e , C o lle g e  

M idland R e p re se n ta t iv e  : [G re e n
W .  T .  B O W E R , 184 Jo c k e y  R oad , S u tto n  C o ld fie ld

-X

i n s .

BELLING (r LEE LTD
C AM BRID G E A R T E R IA L  R O A D . E N F IE L D . M ID D X
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A neat and inexpensive

T E R M I N A L  
B O X

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

is composed entirely of 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 of single to five core cables. Write for particulars.

B R IT IS H  IN S U L A T E D  C A B L E S  L IM IT ED
Head O ffice  : P R E S C O T , L A N C S . Te lep h o n e  : P R E S C O T  6571

L O N D O N  O F F IC E  :  S U R R E Y  H O U S E , E M B A N K M E N T , W .C .2 T e le p h o n e :  Te m p le  B a r  7722
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THE LIVERPOOL ELECTRIC CABLE C° LT? ubv0eSî!Æ l



M ay  4, 1945 E lec tr ic a l  R eview 11

RECOGNIZED STANDARDS

ho. n —t * 1.

3 * e o w « * ^ "

.. tool a* TB
{■Oft«*“  ’ * s  B u rn s »

»« lSl8 *lïCOWOK***“

*awa St**»*-805 ' „«on«««-

B R I T I S H  S T ^ O S « 0  

S P E C \F 'C ^ T ' 0 N

e l e c t

RlOWtB 
oo t »fee 'i

F E R R A N T
FM78

FERRANTI LTD., H ollinw ood, Lancs. L o n d o n  O ffic e  i K e r n  H o u s e » K ln g i t v a y ,  W .C .2 .
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Ensign Lamps conform  in all respects to rigid B .S .I. specifications. 
In other words, they  are superlatively good lamps— as good as 
lamps can b e ; there 's none better

Y e t they  o ffe r defin ite  price advantages.

W ell worth while enquiring from  your W holesaler or d irect before

L o n d o n  ( N o r t h ) :  C la y  H il l .  B u sh e y . W a t fo rd . H e r t s  B irm in g h a m  1 : 40 & 42 S u m m e r  R o w .
L o n d o n ( S o u t h ) : 1 0 .K in g sto n  H ill . K in g s to n  on  T h a m e s , L e e d s  1 . W e llin g to n  S t re e t .
G la sg o w  C 2  : 42 Y o rk  S t r e e t .  S u r re y  C a r d i f f  - 50 B r id g e  S t re e t .
M a n c h e s te r  4 : 20 Sw an  S t re e t . N . Ire la n d  . 38 B e d fo rd  S t« e e t , B e lfa s t .
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BIRMINGHAM. G

HIGGS GS) MOTORS
ENGLAND

Spontaneous praise is a common
place where Higgs M otors are 
concerned, we have come to 
e x p e c t  i t .  T h o u g h  a l w a y s  
accepted w ith  grateful thanks, 
however, it is never allowed to 
obscure our vision or obstruct the 
constan t aim  to improve our 
products a t every opportunity.

B ir m in g h a m , B r i s t o l ,  D u n d ee , G la s g o w , L o n d o n , M a n c h e s te r , 
N o tt in g h a m , P e te rb o ro u g h , S h e ffie ld , W o lv e rh a m p to n .
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No. 366. F L A T  SP R IN G  
P L A IN  E N D S .

No. 352. B E V E L L E D  
A L L  W H IT SIZ E S.

No. 352. 
P L A IN .

N o . 554. RO U N D . 
H A R D E N E D  A N D  

T E M P E R E D  D O M ED .

N o . 159. 
SQ U A R E  S E C T IO N .

N o. 421. 
G R O V E R  T Y P E .

N o. 512. 
F L A T  SP R IN G  
T IP P E D  E N D S

1

\
quiretnents. '

pr° S u r  89 vears of 
ciently- sswotking

n «  enables us toexperience are
off"  can make
different. ial shape

” * 1  our research depart
m ent ts  a. your disposal. 

S e n d  f o r  w a r - t i m e  
S  c a ta lo g u e

N o. 1302.
B . S. F. 

A L L  SIZ E S.

l u

N o. 367. 
H E A V Y  D O U B L E

N o . 1 1 3 1 .  
F L A N G E  W A SH E R S. 

L A R G E  2 } . r  H O L E . 
S M A L L  i f .  - fc ' H O L E .

N o. 54. 
L IG H T  D O U B L E  

C O IL.

N o . 554 D. 
H A R D E N E D  A N D  

T E M P E R E D .

I

KRffSl e*“*''"

tirr/s
SPRINGS

Sole M akers :
H E R B E R T  T E R R Y  &  SO N S L T D ., R E D D IT C H
L O N D O N  M A N C H E ST E R  BIR M IN G H AM
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this change may take several seconds

i f  o n e  p a r t  of a repetition job is in  light and the other in shadow, the 
w orker’s eyes m ust make this focussing adjustm ent thousands of tim es a 
day. I f  adjustm ent is slow—and with some people it may take many 
seconds —  work slows down and its quality is endangered . . . O s r a m  

Fluorescent Lam ps provide shadowless illum ination ; their cool tem perate 
radiance is the  next best thing to daylight itself. Eyes are not wearied with 

constant readjustm ent, ou tpu t increases, quality o f work improves . . . and 
incidentally current consum ption goes down, because an 8o-watt O s r a m  

Fluorescent Lam p gives almost as m uch light as a 200-watt tungsten lamp. 
Proved facts in favour of the O s r a m  Fluorescent Lam p are "so overwhelming 
that dem and has m ade it necessary to restrict its application to nationally- 
im portant work. I f  your work is o f this kind, we can discuss installation with 
you. But if  not, you may still count upon th e  advice and service and long 

experience of G .E.C . lighting engineers to help you make the  best possible 
use o f whatever lighting system you have.

F L U O i R . E S  C E N T

L A M P S
D A Y L I G H T  and W A R M  W H I T E

A i t U  o f  T h e  G enerm l E l e c t r i c  C o . L t d .  :  M a g n e t H o u se  :  K in g s u a y , L o n d o n . W .C .2 * £<s.e. PRODUCT
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Products of BU RY FELT  and 

EMPIRE RUBBER, combined and 

fabricated at Dunstable, played 

a vital part in contributing to the 

success of special equipment used 

on vehicles in various amphibious 

landings.

:| i i S

D U N S T A B L E  - B E D F O R D S H I R E
P h o n e  DUNSTABLE 533

HUDCAR MILLS - BURT - LANCS
----------------------  P h o n e : BURY 876 ■■ (
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r  f y a i C i

AIR-INSULATED 
H.V. UNIT

m r n

C A B L E  E A R T H IN G  D E V IC E  
F IT T E D

S H U T T E R S  P A D L O C K  
IN D E P E N D E N T L Y

C O M P L E T E  A C C E S S  
FRO M  F R O N T  O F  U N IT
F U L L  C O M P L E M E N T  O F  IN T E R L O C K S  
C A B L E  E A R T H IN G  V IA  O .C .B .
Safe Access to C .T . and C ab le  Box co m part
m ent w hile  Busbars are  alive.
Busbar and Feeder shut
te rs padlock independ
ently.
C irc u it  checking and 
re-connecting facilitated  
by clean w iring  system .

O perating  H andle gives 
m ax. effort at contact 
“  m ake .”
E a s i l y  d istinguishable  
O n-O ff indicators.

A .S .T .A . Certified  O .C .B .
250 M V A  at I I kV  C e r t .  N o . 644 
150 M V A  I I kV  „  „  547 & 550
150 M V A  .,6 - 6  k V  „  , ,  551
75 M V A  ,, 3-3 k V  ,, , , 548 E X C E P T IO N A L L Y  C L E A N  

W IR IN G

JOHNSON & PHILLIPS LTD..
C H A R L T O N ,  L O N D O N ,  S.  E . 7

T e lep h o n e : G reen w ich  3244 (13 lines) T e le g ra m s : “ Ju n o ,”  C h a rlto n , K ent

fndU ikcJt iyjiCMS Ûct "little nwiUi yu&lfay-
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C h a p t e r  7 h,rwo

Fr°W R E A -L. Lighting 
to

(Pn* cUk' * * » £ . A m , r m k )

BOMBS

S t o ^ s d w e '0en ! aCW ties  - a i la b le  at th R c

f ,
of itse lf in  e v e r y  th  3 remarl<a‘’ ly fine a r r  ' 
has becomp y th eatre  of w 3r  ,account  
tro op s. ' d e n s e l y  pop(J,ar’ ^ ^ w h / c h

Suffice ¡t to
o rgan/sation vverC We ,n t l̂e “ R F A  i »»

s r i a f j r * iii«
; S p w„“  fina,ii« a T ; “ ; s  » « ■ ! . «

f  2».000,w T i a T T 1
c°mt>on e m s !  A L  b °mbs, b o m b  n J t fgUre

pa rts , and

not been^aMS yec an° t h e r  r e a s o n

“  R .E .A  L j 6 t0 me«  a" your y  X We ha^
,L - equipm ent. y Ur dernands fo r

R • £ A • i .

Rowlands E le c tr ica l A cce sso rie s L td ., R .E .A .L . W o rk s , B irm ingham  18.



For outdoor

service

Russia.
T h e  w orking conditions o f this B .E .T . 10 ,000 k V A  Transform er will be 

rigorous. But B .E .T . h ave built transform ers for every condition and clim e. 

D uring m ore than 40 years they h ave learned how best to m eet the 

requirem ents o f every kind o f duty —  an in valuab le asset to be rem em bered 

w hen you are p lacing your  transform er contracts.

British E lectric Transform er
C o m p a n y  L i m i t e d  

In association w ith C R O M P TO N  PA R K IN SO N  LIM ITED

L E C T R A  H O U S E .  V I C T O R I A  E M B A N K M E N T ,  L O N D O N ,  W . C . 2

E - & : . i  A  A  : 4 *1  L?- p . .  V i  ,  ■ ' ' ■■• l I ns IE C £ V • r' T f * 5'
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HOLMES VARIABLE-SPEED AC.COMMUTATOR
MOTOR
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SINGLE - SELF-CONTAINED

T H E  E N F I E L D  C A B L E  W O R K S  LTD.
B r i m s d o w n  M i d d l e s e x  T e l .  H o w a r d  2 6 6 1  ( 1 0  l i n e s )

S PA C E F O R  

G A S  U N D E R  P R E S S U R E

ENFIELD b u ilds

132 - kV C O M PR ESSIO N  C A B LE  

0’4 sq. in. Single-Core Self-Contained

90 H.VJfc. 3-Phase. 394 Am peres. Exte rn a l gas 

pressure g iving a compound-fitted gas-free d ie lec tr ic .
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Peace — c t ii/a t
X .5 0 7 3 /S R  F ILLS  A V ITA L  NEED

B ake lite  Moulding Powder X .5073/SR  is a medium shock- 

resisting moulding which is relatively easy to mould. The 

intricate example shown on the left— the motor housing on the 

famous Hoover Vacuum Cleaner—is typical o f its pre-war uses.

The qualities which made X .50 73 ,S R  so suitable for vacuum 

cleaners make it equally suitable for instrument cases and other 

aircraft components. Today in this new form it flies in many 

types o f .aircraft. It is but one o f many grades o f Bakelite 

Moulding Material produced and tested for specific purposes.

T R EFO IL

BAKELITE <t> PLASTICS
REGD. TRADE MARKS

Pioneers in the Plastics World

BAKELITE LIMITED • l 8  GROSVENOR GARDENS • LONDON SWI

T 2 8



L.D.C. W eather-p roof M otors, op era tin g  in  the  
op en , d riv ing  Sludge Pum ps.

LANCASHIRE DYNAMO A CRYPTO LTD
T R A F F O R D  P A R K . M A N C H E S T E R . 17 W I L L E S D E N .  L O N D O N .  N .W .I O

A a o c a t c d  C o m p o m a  
F O S T E R  T R A N S F O R M E R S  & S W IT C H C E A R  L T D  C R Y P T O N  E Q U IP M E N T  L T D .

M ay  4, 1945 E lec tr ic a l  R eview

Â 4'
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, / " V  « ; * ̂  TCSL-

Demand in Britain for goods of 

all kinds will be. for years ahead 

far greater than the supply.

LORD WOOLTON

Mini iter of ffeconstruction

iYANISING
the last word in Galvanizing 
provides the strongest possible 
resistance against corrosion

R O P E S  L I MI TEB R I T I S H
H E A D  O F F I C E  D O N C A S T E R  

O F F I C E S  A N D  W O R K S  

T H R O U G H O U T  C T .  B R I T A I N

M anufacturers o f
WIRE • WIRE ROPE 

HEMP CORDAGE $ . . ..

»



M L L C I X

TU R B O  
P LA N T

INDUSTRIALf to r

POWER

| L L U S T R A T E D  above are tw o  in sta lla tio n s of 
A lle n  tu rb in e  p lant in heavy in d u s trie s . 

Th e  upper p ic tu re  is o f a 1,500 k W  m ixe d - 
pressu re  geared D .C . tu rb o -g ene ra to r at an 
Iron  and Stee l W o rk s , and the lo w e r  p ic tu re  
show s a 1,500 k W  h igh-p ressure geared 
tu rb o -a lte rn a to r insta lled  in a C o llie ry  p ow er 
house.

T h is  C o m pan y nas specialised  fo r m any 
yea rs in the design and co n s tru c tio n  of 
com p lete  in d u stria l tu rb in e  p lant in sta lla tio n s 
to  su it the o perating  co nd itio n s and re q u ire 
m ents o f w id e ly  d iffe ring  in d u s trie s . Th e  
A llen  range includes all typ es o f m ach ines, 
single o r  m u lt i-cy lin d e r , fo r p ow er o utp uts 
up to  5,000 k W  (7 ,5 0 0  b .h .p .) .

M ay  4, 1945 E l e c t r i c a l  R ev iew



ED
ISW

AN
 

FL
UO

RE
SC

EN
T 

LI
GH

TI
NG

26 E le c tr ic a l  R eview M ay  4, 1945



M ay 4, 1945 Elec tr ic a l  R eview 27

( M S S M M S  *  1 1  Ä  Ä 1

POWER IN THE LAND

i
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R  A  L I S T E R S  C O  L T D  D U R S L E Y G L O S

T IER  T Y P E  
TERMINAL BOXES

These boxes have solved the problem of terminating 
overhead low tension lines arranged in vertical formation. 
Jointing is easy, the conductors loop direct to the conductor 
fittings, and the box itself fits snugly alongside the pole. 
Available for twin and B-core cables up to 2,200 volts working 
pressure, and for 4-core and 5-core cables up to 660 volts. 

Full details are given in  catalogue U.E.11.

HEM LEY
ELECTRICA L DISTRIBUTION  EQUIPM ENT

WXHENLEYS TELEGRAPH WORKS CO.LTD. MILTON COURT. WESTCOTT. DORKING. SURREY



28 E lec tr ic a l  R eview M ay  4, 1945

A R R O W
S W I T C H  E  %

Arrow Electric Switches Ltd.
H AN GER LAN E, LO N D O N , W .5

M anufacturers w h o s e  
goods require the inclus
ion of a fractional horse
power m otor generally 
specify “  Croydon.”  T h u s  
they ensure that, in 
trusting their manufac
turing reputation to an 
electric m otor, it w ill 
reflect the good w ork
manship and quality of 
their own products.

E N G I N E E R I N G  C O M P A N Y  L I M I T E D

C O M M E R C E  W A V  P U R L E Y  W A Y  C R O Y D O N
Telephone.CROYDON4125-8 Telegroms SYNCROY,CROYDON

COMPOUND KETTLE

BU CKET REST

TYERS JOINTERS
FURNACE

BITUMEN 
BUCKET 
W ITH FALSE 
BOTTOM

BUCKET FALSE BOTTOM ADJUSTABLE COVER

JOINTER’S 
MELTING EQUIPMENT

Portab le  O il Fu rnace, M elting 

Pot, B u cket R est, Bitum en  

Bu cket, C om p ound  K e tt le  and 

M etal Ladle-

The P O R T A B L E  F U R N A C E  
& P A T E N T S  C O .

C A R R IN G T O N ,  N O T T IN G H A M  
T e le p h o n e : N O T T IN G H A M  64887

I L L U S T R A T IO N  S H O W S  M O D E L  C .W .  R E V O L U T IO N  C O U N T E R  F O R  
C O IL - W IN D IN G  M A C H IN E S , M A X IM U M  S P E E D  6 ,0 0 0  R E V S . P E R  M IN .

c o u n t e r s  b y
M O D E L  C .W .

Engflish Numbering: M achines Ltd.
38 B A R R ET T ’S G R O V E  . L O N D O N  • N.IĆ

S E N D  F O R  F U L L  L IS T  O F  C O U N T E R S
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INDESTRUCTIBLE ROTOR
High conductivity copper bar 
winding bent over at each 
end under hydraulic pressure 
and brazed together making an 
in d e stru c tib le  unit.

TOT ALL Y ENCLOSED - FAH c 

Head S a le i O ff.ce  : i J  V I C T O R I A  S T R E E T .  W E S T M I N S T E R ,  L O N D O N ,  S . W . t

NEWMAN
MOTORS
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L fim p S
T id e  g o o d  ta m / u  a n d  O w /tt J > p a h iti( fly

C R V S E L C O  • L I M I T E D  B E D F O R D



RELAY UNITS

ELECTRO DE HEADS

EVERSHED & VICNOLES LTD.
CHISWICK ' LONDON W.4

T E L E P H O N E :  C H IS W IC K  1370 T E L E G R A M S  : M E G G E R , C H IS K ,  L O N D O N

w h e n  W r it in g  p l e a s e  m e n t io n  d  s/s h

h L E C T K i C A L  R e v i e w

.. J.IIH j  m imm .1 . in. ammmmmmmmmm.. w u m m m

EVERSHED 
CONTROLS

Incorporating Remote Indication and Metering

For
WATER, SEWAGE, DOCKS, HARBOURS 

STEEL, ELECTRICITY & GAS PRODUCTION
j
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C O V E R E D W I R E

C O N N O L L Y S  ( B L A C K L E Y )  L I M I T E D  • M A N C H E S T E R - 9

★  A  r e m a r k a b le  n e w  ty p e  
of I n s u la te d  W ire .

E x tr e m e  to u g h n e s s  a n d  
r e s is ta n c e  to  m e c h a n ic a l  
d a m a g e .

P e r fe c t  f le x ib i li ty .

H ig h  sp a c e  fa c to r .

H ig h  d ie le c tr ic  s t r e n g th .

F re e d o m  f ro m  p in h o le s .

E x c e lle n t  a g e in g  p r o p e r t ie s .

H ig h  r e s is ta n c e  to  so lv e n ts  
a n d  a c id s .

N o n -h y g ro s c o p ic .
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H ere  is B rita in ’s m o st p o p u la r  m o to r s ta rte r  a rran g ed  fo r flush  fitting  
to  save space an d  im p ro v e  th e  ap p earan ce  o f th e  m achine. T h e  M .E .M . 
“ A u to -M e m o ta  ”  P u s h -b u tto n  A u to m atic  D ire c t S ta r te r  is available  in  
all sizes in  enclosed  o r o p e n  versions o f  th is  in se t fo rm . M .E .M . 
“  A u to -M e m o ta  ”  In se t  S ta rte rs  a re  su itab le  fo r m o to rs  fro m  -J- to  
15  H .P . a n d  give com ple te  overload  p ro tec tio n . D esig n ers  w ill find 
th em  a g rea t h e lp  in  g iv ing  m ach ines a c lean , m o d ern  ap p earance. 
F u ll deta ils  can  be  o b ta in e d  o n  ap p licatio n . W rite  fo r L is t  N o . 249 .

IN SET STA R TERS

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 
S p ec ia lis ts  in th e  m a n u fa c tu re  o f  S w itc h ,  Fuse a n d  M o to r  C o n tro l G ear.

London Show room s and Stores : 21-22 Rathbone P lace , London, W  1 • M anchester Showroom s and Stores 4 8-5 0  C hape l S treet, Salford , 3
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TUNGSTEN

ISOLATING SW ITCHES 
500 to 2,000 volts, 50 to 3,000 amps.

W IL L IA M

McGEOCH&C°LTD
W arw ick W orks, 46 Coventry Road

BIRMINGHAM 10
also G L A S G O W  and L O N D O N

C LEA N , PERMANENT  
MARKING

O N

B A K EL ITE , METAL, GLASS, WOOD 
COMPONENT PARTS, Eto.

E le c t r o d e s  in all 

diameters, plain and 

shaped

CONTACTS 

X-RAY TARGETS 

SPARK GAPS 

PLATES, DISCS 

and RINGS

ELECTRO-ALLOYS LTD.
1 6 6  D U KES RO A D , LO N D O N , W .3 . A C O rn  2 2 6 4

Ju st Published

Worked 
Examples

in

Electro
technology

W . T . P R A T T
B .S c .,  A .C .G . I . .  D . I . C . ,  A .M . I .E .E .

T h is  co llection o f  over 200 worked 
exam ples in Electrotechnology w ill be of 
considerable assistance to students who 
intend to sit for the P re lim inary  and 
Interm ediate G rad e  Exam in atio n s o f the 
C ity  and G u ild s  in E lectrica l Engineering  
Practice. Illustrated. '  ] 2/6.

H U T C H I N S O N ’S
Scientific and Technical Publications

47 Princes Gate, London, S.W .7

ÜKÄSPSJ

l a r g e  o r  s m a l l  a r t ic l e s  o f a n y  s h a p e
PRINTEO BY ONE SIMPLE MACHINE

Adopted in place o f engraving by many 
leading manufacturers

REJAFIX Ltd. ?c“oh. »T"
T e l : W e lb e c k  1979 »  5 M l
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Guaranteed
reliability

Quick delivery

High efficiency and 
quick boiling

Similar construction to
the Metrovick Radiant boiling plate

Loading : 1,500 watts at 230 volts ; 
Voltage range : 200/250 volts

METROVICK Replacement
Immersion KETTLE ELEMENT

<18 ES

L /A 3 0 I

I M P R O V E  YOUR LIGHTING i n  c o n s u l t a t i o n  w it h  
M ET R O V IC K 'S  I L L U M I N A T I N G  E N G I N E E R S

D
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The unique feature o f a glass prism  o f providing total 

internal reflection o f a ray o f light is used in Holophane 

Reflectors to obtain exceptional efficiency in light ou t

put. This is in addition to the high degree o f accuracy 

in the control o f distribution provided by every one of. 

the Holophane range o f reflectors. There are units 

available for every kind o f lighting purpose and Holophane 

engineers are at your service to plan and advise on 

lighting for any sort o f prem ises. W rite  for vour 

local Holophane Engineer to call.

H O L O P H A N E
E LVERTON STREET,  L O N D O N ,  S.W. I v\clona so6i r4
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TRANSFORMERS
in  

F la m e -P r o o f  
T a n k s
Supplied 

up to 5 kVA  
inclusive

rJ'*HE m ining type Trans
former with its flame

proof tank fitted with cable 
boxes as illustrated, is sup
plied as a com plete flame
proof unit for use in mines 
to m eet the special require
m ents of the Mines Depart
m ent. The flam e-proof tank 
and cable boxes have been 
officially approved by His 
M ajesty’s Inspector of Mines, 
M ines Department Station, 
Buxton.

Send us your next enquiry which 
will receive the attention o f our 
Technical Engineers.

B R U S H " P R O D U C T S  include __________
Turbo - Generators, Transformers, L O U G H B O R O U G H  4
E .H .T . & M .T . Switchgear, A .C . & D .C . E N G L A N D
Motors & Generators, Converters,
Electric Trucks, Bus & Coach BodieS;1 MlMlh d ...

BRA N C H ES: London, Birmingham ,  Cardiff, B ristol, Manchester, Leeds, Newcastle, Glasgow, Be lfast, Dublin
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INKWELL 
GRAPHERS
maintain their 
Leadership with 
the following  

exclusive 
features:

9 A roll chart, constant ink supply and synchronous motor drive 
ensure almost automatic operation.

9 Chart driving mechanism is a self-contained unit, hinged on one 
side to facilitate the changing of charts.

9 Unique inking mechanism secures accuracy and sensitiveness.
•  The ink supply is self-adjusting.
9 Evenly divided charts for alternating and direct current.
9 Synchronous records on all graphic instruments assured by Synclock 

motor drive.
#  They comply with British Standard Specification 90.

W RITE FOR CATALOGUE 
SH EET  300

EVERETT EDGCUMBE
C O L IN D A L E  W O R K S  

L O N D O N , N .W .9
T e l e p h o n e :  C O L I N D A L E  6045

* .£91 -vjj*
M an u factu rers of a ll k in d s of in d ica tin g  and reco rd in g  e le c tr ic a l in stru m e n ts . P h o to m e try  e xp e rts



E lec t r ic a l  R ev iew  k ™ ,
TH E O LD EST ELEC TR IC A L PAPER -  ESTABLISHED 1872

Vol. C X X X V I. No. 3519. MAY 4, 1945 9d. W EEK LY

Coal Price and Quality
Remedying the Present Situation

« 7H E N  it w as s ta te d  a  w eek o r tw o  
ago  th a t  th e re  w as a  defic it o f  

£25,750,000 on  th e  o p e ra tio n  o f  th e  C o a l 
C h arges A cco u n t coal users b raced  th e m 
selves fo r  th e  inev itab le  a n d  re g u la r rise  in 
th e  p rice  p e r to n . T h is  w as a n n o u n ce d  
by th e  M in iste r o f  F u e l a n d  P o w er la s t 
w eek ; as fro m  M ay  1st th e  increase  w ill 
be  3s. 6d. A t th e  sam e  tim e  th e  M in is te r  
a tte m p ted  to  so ften  th e  b lo w  by  say ing  
th a t, a f te r  all, th e  p rice  o f  co a l (ev iden tly  
he  m ea n t d om estic  coal) h a d  risen  by on ly  
50 p e r  cen t, d u rin g  th e  w ar. S uch  a n  
increase co u ld  be  reg ard ed  as re a so n a b le  
i f  co a l p rices h a d  p ro ceed ed  o n  as even a  
level as th o se  o f  o th e r co m m o d itie s  b e fo re  
th e  w ar.

E ffect o f F la t-R a te  In c reases
U n fo rtu n a te ly  p o w er s ta tio n  o p e ra to rs  

k n o w  th a t  th is  was by  n o  m ean s  th e  case. 
M o reover, b y  th e  very  in eq u itab le  f la t-ra te  
increases im posed , w hich  ta k e  n o  acc o u n t 
o f  th e  h e a t value o f  th e  coal, th e ir  
p o sitio n  h as been  m ad e  m u ch  w orse. In  
its recen tly  p u b lish ed  sev en teen th  re p o r t  
th e  C e n tra l E lec tric ity  B o a rd  in c lu d ed  
curves show ing  th e  tre n d  o f  co a l p rices 
since 1932 (th is  w as re p ro d u c e d  in  o u r 
issue o f  A p ril 20 th ). F ro m  th is  i t  is seen 
th a t  th e  av erag e  c o s t p e r  to n  o f  fuel 
d e livered  to  s ta tio n s  o p e ra tin g  u n d e r  th e  
B o a rd ’s d irec tio n s  co m m en ced  to  rise  in  
1935 a n d  h a s  p ro ceed ed  stead ily  u p w ard  
since  th en . T ak in g  th e  1932 p rice  as 100, 
by th e  m id d le  o f  1939 th e  figure h a d  risen  
to  140 a n d  in  1944 h a d  a lm o s t reach ed  260, 
i.e., a n  in crease  o f  160 p e r cen t, since 1932 
a n d  85 p e r  cen t, since 1939. T o  ad d  to

th e ir  b u rd en  p o w er s ta tio n s  h av e  h a d  to  
tak e  an y  coal a llo tte d  to  th em , w ith  a 
d ep ressing  effect o n  th e rm a l efficiency. 
T h u s  in  sp ite  o f  im p ro v ed  lo ad  fa c to r  a n d  
su b s ta n tia l ad d itio n s  o f  new  a n d  efficient 
p la n t th e  B o a rd  h a d  to  re p o rt  th a t  th e  co st 
o f  co a l p e r  k W h  sen t o u t h a d  p rac tica lly  
d o u b led  since 1938.

I t  is c lear th a t th e  p rice  o f  th e  u n it  
c a n n o t b e  k e p t d o w n  i f  th e  c o st o f  co a l is 
fo r  ever g o ing  u p  a n d  th e  co a l is o f  u n 
su itab le  q u a lity . N o  a m o u n t o f  “  c o 
o rd in a tio n  ”  o f  th e  e lectric ity  su p p ly  
in d u s try  w ill b a la n ce  th e  ill-effects o f  th e  
an a rc h ic  c o a l s itu a tio n . R em ed ies a re  
easy  to  suggest b u t difficult to  ap p ly . I t  
seem s fa ir  to  a sk , ho w ev er, th a t  as fa r  as 
p o ss ib le  th e  p o w e r s ta tio n s  sh o u ld  be 
su p p lied  w ith , i f  n o t  g o o d  coal, co a l o f  a 
c o n sis ten t q u a lity  w h ich  w ill p e rm it s tab le  
b o ile r-h o u se  c o n d itio n s  to  be m a in ta in ed . 
T ra n s p o rt  c o n sid e ra tio n s  e n te r  in to  th is, 
b u t fro m  w h a t we have  h e a rd  these  
c o n sid e ra tio n s  h av e  n o t a lw ays in c lu d ed  
eco n o m ic  hau lag e . I t  is a lso  m o st d esirab le  
th a t  a little  m o re  a tte n tio n  sh o u ld  be 
p a id  to  c lean in g  a n d  g rad in g .

M an-Pow er and  M odernisation
It sh o u ld  be po ss ib le  to  ach ieve these 

im p ro v em en ts  in a  c o m p ara tiv e ly  sh o rt 
tim e. P rice  is a n o th e r  m a tte r . I t  c an  be 
suggested  th a t  th e  M in is te r  sh o u ld  co n sid er 
w h e th er th e  p re sen t m e th o d  o f  increas in g  
co a l p rices is fa ir  to  e lectric ity  supp ly  
u n d e rta k in g s , b u t w h a t sh o u ld  b e  a im ed  
a t  is th e  av o id an ce  o f  fu r th e r  increases. 
T h is  is a  p ro b le m  fo r  w hich  th e re  c an  be 
no  q u ick  so lu tio n . It is w rap p ed  u p  w ith
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th e  su b jec ts  o f  m an -p o w er, re o rg a n isa tio n  
a n d  re -e q u ip m e n t, re g a rd in g  w hich  th e re  
hav e  been  m an y  p ro p o sa ls . T h e  th ird  o f  
th ese  fa c to rs  is th e  o n e  in  w h ich  th e  
e lec trica l m an u fa c tu r in g  in d u s try  c an  offer 
v a lu ab le  a ss is tan ce  a n d  by  re d u c in g  co sts  
p ro v id e  p o w er s ta tio n s  w ith  c o a l a t  a  
low er p rice . T h is  w o u ld  n o t  be  th e  first 
ex am p le  o f  e lec trica l m a n u fa c tu re rs  co m in g  
to  th e  a id  o f  th e  su p p ly  in d u stry .

O n e  expects M r. H e rb e r t  
G rossly M o rr iso n  to  fa v o u r  th e  

E x ag g e ra ted  n a tio n a lisa tio n  o f  e lec
tr ic ity  su p p ly  b u t n o t to  

h e a r  h im , as h e  d id  la s t S u n d ay , desc rib e  
th e  in d u s try  as b e in g  in  a  s ta te  o f  c h ao s  
a n d  m u d d le . C h a o s  is a  s tro n g  w o rd  a n d  
by n o  m ean s a p p lic ab le  to  su ch  a  w e ll-ru n  
in d u s try  as e lec tric ity  su p p ly . W h a t o th e r  
u n su b s id ised  “ c o m m o d ity  ”  h a s  risen  so 
l ittle  in  p rice  as e lec tric ity  ? M r. M o rr iso n , 
as is th e  h a b it  o f  p o litic ian s , b ra ck e te d  
e lec tric ity  w ith  coal. U n fo r tu n a te ly  e lec
tr ic ity  is t ie d  to  th e  c o a l in d u s try , b u t  w hy  
sh o u ld  its  re p u ta tio n  c o n tin u a lly  be 
b lac k en e d  by  th a t  a sso c ia tio n  ? A n d  w hy 
sh o u ld  p o litic ia n s  th in k  th a t  th e  r e 
o rg a n is a tio n  o f  e lec tric ity  su p p ly  w ill m ak e  
a n y  d ifference  to  th e  s ta te  o f  th e  c o a l 
in d u s try , w h ich  is tru ly  c h a o tic  ?

D u r i n g  th e  p a s t ten  o r 
G rid tw elve y ears  lead in g  cab le

Cables m a n u fa c tu re rs  hav e  u n d e r
ta k e n  c o n sid e ra b le  re 

sea rch  a n d  d ev e lo p m en t w o rk  in p ro d u c in g  
u n d e rg ro u n d  cab les fo r  o p e ra t io n  a t  th e  
h ig h est tran sm iss io n  v o ltages. In  th is  they  
h av e  h a d  th e  g rea t a d v an tag e  o f  te s tin g  
th e  p e rfo rm a n ce  o f  th e ir  p ro d u c ts  o n  th e  
g rid  system , a n d  recen t a n n u a l re p o rts  o f  
th e  C .E .B . have  re fe rre d  to  th e ir  sa tis 
fa c to ry  o p e ra tio n . In  th is  issue D r. P. 
D u n sh e a th  describes a  n o ta b le  ex am p le  in  
th e  132-kV cab le  used  fo r  c o n n ec tin g  th e  
B uccleuch  S tree t s ta tio n  a t B a rro w  to  
th e  g rid  as a  p re re q u is ite  fo r  its o p e ra tio n  
u n d e r  th e  B o a rd ’s d irec tio n s . B ad  w ea th e r 
in tro d u c ed  som e p ro b lem s in  re g a rd  to  th e  
jo in tin g  a n d  sealing  ends, b u t th ese  w ere 
so lved  w ith o u t m u ch  rea l difficulty .

T h e  N a tio n a l A rb itra -  
E ngineering tio n  T rib u n a l a p p a re n tly  

W ages d id  n o t accep t th e  en g in 
eerin g  em p lo y e rs’ view 

th a t  a  fu r th e r  increase  in  b a sic  w age ra te s  
w o u ld  be  in fla tio n a ry  in  c h a ra c te r  an d  
w o u ld  ten d  to  p re ju d ice  o u r  a b ility  to

e x p o rt. O n  th e  tra d e  u n io n s ’ s ide  th e  
p r in c ip a l m o tiv e  fo r  th e  c la im  fo r  h ig h e r  
p a y  seem ed to  be to  m ak e  su re  th a t  th e ir  
m em b ers’ w ages d id  n o t  co m e  d o w n  to  to o  
low  a  level w hen  o v e rtim e  c eased  to  be  a 
re g u la r  th in g . T h is  a t t i tu d e  seem s to  be  
reaso n a b le  b u t th e  id ea  i f  c a r r ie d  to o  fa r 
w o u ld  re su lt in a  m a in te n a n c e  o f  a b n o rm a l 
w a rtim e  w ages fo r  a  c o n s id e ra b ly  low er 
p ro d u c tio n ;  th is  w o u ld  be in f la tio n  an d  
o f  l ittle  u ltim a te  g o o d  to  th e  w ork ers , 
anyw ay .

M o r e  p e o p le  th a n  on 
K elvin a n y  p re v io u s  o ccas io n , we 

L ecture  believe, a tte n d e d  th is  y e a r’s 
K e lv in  L ec tu re , w h ich  w as 

a  m o s t in s tru c tiv e  a c c o u n t by  a  p ro ta g o n is t  
o f  th e  scien tific  p rin c ip les  o n  w hich  
ra d io lo c a tio n  is b a sed . I t  p ro v id e d  yet 
a n o th e r  ex am p le  o f  d is in te re s ted  scientific 
in q u iry  th a t  h a d  u n ex p ec ted ly  m o m en to u s  
co n seq u en ces . F u r th e r  th a n  th a t  the 
c en so rsh ip  d o es n o t  p e rm it  us to  say. 
T h e  m an y  w h o  w ere  u n fo r tu n a te  in  fa iling  
to  o b ta in  ad m iss io n  e ith e r  to  th e  m ain  
th e a tre  o r  to  th e  “  o v erflo w  m ee tin g  ”  will 
be g lad  to  lea rn  th a t  S ir E d w a rd  A p p le to n  
h as ag reed  to  re p e a t h is  lec tu re  o n  M ay  
17th. T h ey  w ill sh a re  th e  p lea su re  o f  th ose  
p re sen t la s t w eek  in  n o tin g  th e  im p ro v e 
m en t in th e  a p p e a ra n c e  o f  th e  th e a tre  by 
th e  re in s ta te m e n t o f  th e  p o r t r a i ts  o f  the 
e lec trica l “  g ian ts  ”  a f te r  th e ir  a lm o st 
w a r-lo n g  seclusion .

W e  h a v e  a lre a d y  re fe rred  
T em p o rary  to  th e  q u e s tio n  o f  th e  cost 

Services o f  serv ices to  te m p o ra ry
h o u ses . E le c tr ic ity  supp ly  

a u th o r it ie s  hav e  so u g h t to  a scerta in  
w h e th er th ey  w ill be  c o m p e n sa te d  fo r 
e x p en d itu re  u p o n  m a in s  to  th e  sites o f  
te m p o ra ry  h o u s in g  schem es w hen  the 
h o u ses  a re  p u lle d  d o w n . T h e  M in is te r  o f  
W o rk s  a p p ea rs  to  c o n s id e r th a t  th is  is a 
m a tte r  fo r  se ttle m e n t be tw een  th e  supply  
u n d e rta k in g s  a n d  th e  h o u s in g  a u th o ritie s  
a n d  m o reo v e r h a s su g g ested  th a t  th e  m ain s 
w ill n o t be w asted  b ecau se  p e rm a n en t 
d w ellings will la te r  be  e rec te d  o n  th e  sam e 
sites. A s th e  lo an  p e r io d  fo r  m a in s  is 
tw en ty -five  y ears , i f  th e  s ites a re  n o t 
c o n tin u e d  in  use  a f te r  th e  te n  y ea rs  fo r 
w hich  th e  te m p o ra ry  h o u ses  a re  designed , 
e lec tric ity  su p p ly  u n d e r ta k in g s  w ill be  a t a 
loss un less h o u s in g  co m m ittees  a re  a cc o m 
m o d a tin g . T h ere  seem s to  be  a  n eed  fo r 
defin ite  in s tru c tio n s  o n  th e  sub jec t.
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High-Voltage Change-over
Bringing the Bedford Rural Scheme Up-to-date

TMTHE change-over during the past two years 
o f  the  m ajor p o rtio n  o f  the 6 -6-kV high- 

voltage system  feeding the  B edford C o rpora
tion E 'ectric itv  D epartm en t’s ru ral area  to  
11 kV  is an  achievem ent o f  considerable 
m erit. In  the first place the carrying o u t o f  
such a  task  in  the  m iddle o f  a  war. with 
depleted sta ff an d  o th er difficulties, calls for 
some enterprise  and  courage, especially as 
the electricity undertak ing  has h ad  to  give 
priority' to  p rov id ing  new  supplies required  
in  connection  w ith  the  w ar. Perhaps equally 
rem arkable is th e  low  cost o f  the  schem e, due 
to  a  large extent to  the  em ploym ent o f  
recovered equ ipm ent rendered  red u n d an t by 
a re-arrangem ent an d  unification o f  systems 
feeding th e  ru ra l o r  county  area  an d  also  to  
the “  up-grading ”  and  ad ap ta tio n  o f  such

equipm ent fo r a w orking pressure o f  11 kV. 
The effect o f  the  change-over o f  existing 
cables and  overhead lines has, o f  course, 
practically  doubled  their lo ad  capacities 
whilst the  netw ork  m odifications have gener
ally im proved the  security  o f  supply and  have 
fu rther increased the  system  capacity  to  the 
ou ter areas.

Before describing the  conversion scheme 
it  is necessary to  refer to  the  com plex ru ra l 
d istribu tion  existing w hen M r. P. G . C am pling 
becam e chief engineer and  general m anager 
o f  the B edford electricity undertak ing  in 1938. 
The ru ra l area  o f  approxim ately  200 sq. 
miles, which includes the 100  sq. miles 
developed as the Bedford D em onstration

Scheme, contained both  11 kV and  6-6 kV 
transm ission. The higher voltage was 
obtained th rough  6-6/11-kV transform ers 
situated a t rem ote po in ts on  the tow n 's 
6-6-kV system, such as Pu tnoe Street, G old- 
ington (500 kVA). B rom ham  (1,000 kVA), 
M ilton  E rnest (500 kVA j, K im berly (1,000 
kVA), C lophill (500 kVA) a n d  C o tton  End, 
H aynes (500 kV A j, i t  being necessary to 
provide au tom atic  voltage regulators a t 
certain  po in ts o n  the  system.

A fu rth er com plication was th a t a t  Sandy 
the supply was stepped dow n th rough  a 500- 
kVA transform er, to  6-6 kV, fo r local and  
extended d istribution  to  P o tton  where it was 
again increased to  11 kV by a fu rther 500- 
kVA transform er to  link up  w ith the  ru ral 
area. M oreover, the earth ing  o f  the rural

system  through  an  arc suppression coil was 
associated w ith m any technical difficulties 
resulting in  solid neu tra l earth ing  being 
ultim ately  adopted . In  add ition , there was a 
relic o f  early  days com prising a six-mile 
length o f  non-standard  11-kV netw ork serving 
brickfields, a  m ost im p ortan t class o f  con
sum er to  the  undertak ing  in pre-w ar times. 
This non-standard  system, which extended 
in to  th e  ru ra l area, was supplied independently  
from  tw o 5,000-kVA and  two 2,000-kVA 
6-6/11 kV  s ta r /s ta r  transform ers a t the power 
sta tion .

H ow ever satisfactory the above arrange
m ents m ay have been in  the initial stages o f  
developm ent, by 1939 the growth o f  load had
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reduction  o f ab o u t 3,400 kW in the dem ands 
o f the brickw orks.

As it was, due to  the  long transm ission  
lines, voltage regu la tion  was becom ing in
creasingly difficult especially in the  ou ter 
districts, while the m ethod  o f  feeding the 
11-kV ru ra l a rea  by step-up transform ers 
a t rem ote points was prov ing  unsatisfactory . 
M oreover the lack o f d iscrim inating  p ro tec
tion  on  long 11-kV lines preven ted  their being 
operated  as ring m ains, and  it was obviously 
uneconom ic to  have tw o independent 11-kV 
system s. In  general, therefore, the problem  
was to  p rovide duplicate o r  a lternative  m eans 
o f  supply  fo r all places in  the  ru ra l area, p ar
ticu lar a tten tio n  being pa id  to  special war 
e s tab lish m en ts; to  augm ent the ru ral system 
to  cater fo r the  ad d itio n al load  an d  to  over
com e p o o r  voltage regu lation  ; an d  to relieve 
the tow n feeders o f  the  ru ra l load.

T he first step was th e  construction  o f an 
11-kV sw itch-house on  the  pow er station 
site in P rebend  Street. W ith existing genera
tio n  an d  C .E.B . connections a t  6-6 kV, 
in ter-bus transfo rm ers — one 10,000-kVA 
M etrovick  and  tw o 5,000-kVA B .E .T .—were 
used to  feed the  sw itch-house, the  B.E.T. 
transfo rm ers having been recovered from  the 
system  an d  su itab ly  m odified. W hen the 
present schem e o f  33-kV transm ission  and 
new  grid supply  is com pleted , th is and  a 
second sw itch-house n o t yet prov ided  will be 
supplied  from  the  u n d e rtak in g ’s new 33-kV 
sw itching sta tio n  a t A ustin  C anons through 
th ree  15,000-kVA transform er-feeder circuits 
so a rranged  as to  restric t the  fau lt energy to 
150 M VA. The rem ote con tro lled  switchgear

M e tro v ick  gear a t the  new  
11-kV sw itch-house

already created  a serious situation . The 
dom estic an d  farm  load had  reached 3,000

R em ote co n tro l gear a t the new  11-kV switch- 
house

kW , while the industria l load  to ta lled  5.560 
kW , the com bined consum ption am ounting  
annually  to  34 m illion kW h.
The ou tb reak  o f w ar 
resu lted  in  an  influx o f 
evacuees, w ith a con
sequent increase in  the 
dom estic load , and  con
siderable fu rth er dem ands 
for electricity were m ade 
by farm ers fo r operating  
grinding mills, pum ps, 
w orkshop p lan t, etc. The 
increase in the ru ral area, 
resulting from  dom estic, 
industria l an d  special loads 
associated  w ith  the  war has 
am oun ted  to  5,700 kW .
T his new load  is widely 
d ispersed and has thus only 
been slightly relieved by the
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contained in the new 
11-kV sw itch-house is 
sectionalised by divid
ing walls and  fireproof 
d o o rs ; one h a lf  com 
prises a nine-panel 
M e t r o v i c k  t v p e  
“ K O C  ” and  “ K O A  ” 
sw itchboard  and  the 
other ha lf an  eight- 
panel Reyrolle type 
“ C3T ” sw itchboard.

The increase o f  load 
in the ru ral area  during 
recent years has been 
such th a t the 6 -6 / 1 1 - 
kV conversion has

i « i

¡■HI

A b o v e  : S o m e  o f  t h e  6 6 - k V  s w it c h -  
g e a r  a t  H a r r o w d e n  h a s  b e e n  “  u p 

g ra d e d  ”  to  I I  k V  
R ig h t  : T h i s  k io s k  a t  M a u ld e n  w a s  
m o v e d  to  a  n e w  p o s i t io n  w h e n  t h e  
s u p p ly  w a s  c h a n g e d  o v e r  to  11 k V  
a n d  a  R e y r o l le  r in g - m a in  is o la t o r  

w a s  in s t a l le d

been carried  ou t in conjunction 
with o th er w orks for special 
supplies. In  this connection ii 
has been necessary to  lay about 
60 miles o f  underground  cable 
and erect 10  miles o f  overhead 
lines, besides restringing about

B . T . H .  c u b ic le  g e a r  in s t a l le d  a t  D e a d -  
m a n 's  C r o s s  to  r e p la c e  p o le - m o u n te d  

a i r - b r e a k  g e a r

six miles o f  overhead lines with 
larger conductors. M e t r o v i c k  
“ T ranslay ” o r Reyrolle “  Solkor ” 
p ro tection  is provided on all main 
feeders whilst M etrovick directional 
induction type relays are employed 
on the ou ter portions. Forty-eight 
new o r existing substations have been 
affected by this work. The m ain
features of the scheme are shown
diagram m aticallv  on the plan.

F rom  the new 11-kV switch- 
house a t the pow er station  a
0-15-sq. in. cable has been laid to
new switchgear a t C lapham  Folly 
and the outgoing 6 -6-kV type
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feeder to  M ilton  E rnest has been changed 
over to  11-kV w orking. New 11-kV switch- 
gear has been installed  in  the  existing k iosk  
a t M ilton  E rn es t an d  tw o 500-M V A 6-6/11- 
kV transfo rm ers have been tem porarily  
transferred  to  C lapham  Folly. These a lte ra 
tions have prov ided  a direct 11-kV supply

expense o f  renew ing transfo rm ers an d  sw itch- 
gear can be  justified. A t D ead m an ’s C ross, 
C o tto n  E nd and H arro w d en  substa tions, 
th e  existing 6 -6-kV sw itchgear has been 
re ta ined  fo r use a t  the  h igher pressure.

A ugm entation  o f supply  fo r  the  eastern  
area included the  m odifications to  such exist-

MIITON ERNEST

FELMERSHAM
CHELLINGTON

D ISTRICT
ROXTON
EVERTON

D IST RI CT

P la n  s h o w in g  th e  6 -6/11 -k V  c o n v e r s io n  s c h e m e

to  the  N o rth e rn  A rea and  so dispensed with 
the step-up transfo rm er and  voltage regu lators 
w hilst relieving the to w n ’s 6 -6-kV netw ork.

A n o th er 4 i-m ile  length o f  0-15-sq. in. cable 
has been ru n  from  the  pow er sta tio n  to  
K em pston  H ardw ick  and a  rearrangem ent 
by stages o f  the  existing 11-kV netw ork  in  
this area  has b ro u g h t the  tw o 11-kV systems 
in to  un ison  thereby  m aking the m ost ad v an 
tageous use o f  all cables available. The 
M arston  R o ad  substa tion  now  serves the 
w hole o f  the  south-w estern district.

T he conversion in  the  so u thern  district 
supplying A m pthill, C lophill, H aynes, etc., 
included the changing-over o f  6 -6-kV  cables 
and  overhead lines to  11 kV  w ithou t m ateria l 
a lte ra tio n  in  o rder to  establish an  11-kV 
ring netw ork . A new 11-kV feeder from  
Stew artby has strengthened supply  fo r 
A m pthill and provided an  in terconnection  to  
the  ad jacen t district. N ew  11-kV sw itchgear 
has been installed a t A m pthill, recovered 
step-dow n transform ers being used to  m ain 
ta in  the local 6 -6-kV d istribu tion  un til the

6-6-kV LINES  B
CHANGED OVER TO 11-kV 
6-6-kV LINES  STILL TO 
BE CHANGED OVER TO 11—kV
ENTIRELY NEW 11-kV LINE S  ■

ing substa tions a t P u tn o e  S treet, G oldington 
and  H arrow den , the changing over o f  a 
section o f 6 -6-kV  netw ork , the  laying o f a 
new 11-kV u n d erg ro u n d  cable from  the 
pow er sta tio n  to  P u tnoe  S treet and  also the 
restringing o f existing overhead lines. This 
w ork  has p rov ided  fo u r m ain  11-kV feeders 
fo r  the  d istric t leaving the local d istribution  
a t  Sandy and  P o tto n  a t  6-6 kV  u n til the 
com pletion  o f  the  conversion  is justified.

Som e tim e m ust yet elapse before the 
change-over is com plete an d  even then , as 
has been ind icated , i t  form s only  a  p o rtio n  
o f  a fa r m ore  am bitious schem e o f  im prove
m ents w hich will equ ip  th e  system  to  meet 
a n tic ip a ted  p ost-w ar dem ands. W e are 
g rateful to  M r. P. G . C am pling fo r giving us 
the o p p o rtu n ity  o f  inspecting th e  schem e and 
th an k  h im , M r. A. W ainw righ t E vans, his 
deputy, and  M r. A. A. N im m o, m ains superin 
tendent, fo r their assistance.
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Kelvin Lecture Meeting
I.E.E. Honours Two Past Presidents

AT the opening o f  the m eeting o f the 
l  In stitu tion  o f Electrical Engineers on 

April 26th, the President (S i r  H a r r y  R a il 
in g ) referred to the death o f President 
Roosevelt and  said that a resolution had been 
passed by the Council expressing regret and 
sym pathy with M rs. Roosevelt and  her 
family. The m em bers stood  in silence fo r a 
few seconds.

The President then presented the parchm ent 
Certificate o f  h o norary  m em bership o f the 
Institution to  M r. J. S. H ighfield, whose 
election was announced in February , in 
appreciation o f his distinguished work in the 
development o f  the science o f the supply and 
application o f electricity. A fter outlining 
Mr. Highfield’s career. Sir H arry  recalled 
that it was in Mr. Highfield’s year o f  office 
as President 24 years ago th a t the first 
Faraday M edal o f  the Institu tion  was 
awarded to  Oliver Heaviside whose early 
work con tributed  in no small m easure to  the 
present sta te  o f rad io  technique.

M r . H i g h f i e l d  said th a t there were no 
honours m ore pleasing than those received 
from one’s fellow workers. H e gave an 
amusing account o f  his jou rney  to  T orquay  
to hand the first F a rad ay  M edal to  Oliver 
Heaviside.

The Faraday Medal
The President next presented the Faraday 

Medal to Dr. C. C. Paterson, F .R .S ., Past- 
President, fo r the conspicuous services 
rendered by h im  in the advancem ent o f 
electrical science, particularly  in the  field o f 
electrical research. D uring  the  w ar the 
G overnm ent had  entrusted  to  Dr. Paterson 
the solution o f  som e o f the m ost urgent and 
im portan t problem s which could not be 
m entioned at present, bu t in regard to  which 
he and  his associates h ad  done w ork o f 
outstanding value to  the  country.

D r . P a t e r s o n  said there was probably  
nothing in  the gift o f the Institu tion  which 
was so m uch prized and  rightly prized, as the 
F araday  M edal. H e h ad  special reason to  
be appreciative o f the aw ard  because, on 
behalf o f  the m em bers, he had had  the honour 
o f  carrying the Faraday  Centenary Celebra
tions th rough  during his year o f presidency 
in 1931.

The President announced th a t in view of 
the trem endous in terest th a t was being 
shown in  th is year’s Kelvin Lecture, Sir 
E dw ard A ppleton had  kindly consented to 
repeat the Lecture on  M ay 17th, a t 5.30 p.m ., 
a t the Institu tion . Sir Edw ard A ppleton was 
one o f the leaders o f  British physics who had 
m ade his great discoveries n o t by chance b u t 
by patient experim ent and brilliant deduction

and  took  a  w orthy place in the line o f  British 
electricians which started  with Faraday , and 
continued with Maxwell, Kelvin and 
Heaviside. His inspiration  and wise guidance 
o f ou r use o f  science in so m any fields o f 
national activity becam e a m ajor factor in 
the success o f the scientific effort o f  this 
country, b o th  in peace and  in war.

The President em phasised that the meeting 
was a private gathering o f  the In stitu tio n ’s 
m em bers and  their friends a t which the 
proceedings were entirely confidential.

S i r  E d w a r d  A p p l e t o n  then delivered the 
Kelvin Lecture on “ The Scientific Principles 
o f  R adio location ,” and  S i r  S t a n l e y  A n g w i n , 
in proposing a vote o f  thanks to  Sir Edward, 
said th a t n o t only was this Lecture appropria te  
to the m em ory o f Kelvin bu t the subject 
m atter and  the presentation  o f it, together 
with the dem onstration  th a t had  been given, 
were truly in the Kelvin tradition .

S i r  A r t h u r  F l e m i n g , seconding the vote 
o f  thanks, said he supposed that none o f the 
great scientific war developm ents had gripped 
the popular im agination so m uch as rad io 
location. R adiolocation  had  m itigated th a t 
incalculable m enace o f a ir a ttack  and  it 
represented a great British achievem ent and a 
con tribu tion  to the war equipm ent o f the 
Allies. T h at evening there was the largest 
audience th a t had ever listened to a Kelvin 
Lecture, and the lecture had been given by a 
great British scientist, him self em inent in the 
field chosen. S i r  E d w a r d  A p p l e t o n  briefly 
acknowledged the vote o f thanks.

Furnace-Temperature Control

VARIOUS ways of controlling the tem pera
ture of heat-treatment furnaces are surveyed 

in a paper by M r. E. E. Cook presented at 
Birmingham to the Midland Section of the 
Institute of Fuel.

For low and medium temperature furnaces 
there is available a variety of thermostatic con
trollers and mercury-in-steel recorder/controllers, 
bu t most heat treatment is done at temperatures 
above the safe limit of such instruments, which 
is 550 deg. C., so thermo-electric pyrometers 
(direct deflection or millivoltmeter types) have 
to be employed.

After describing the development of the direct 
deflection measuring circuit, automatic regula
tion and multi-position control are explained, 
the author differentiating between two-position 
floating control with a circuit interrupter and 
control that is proportional to change of tem
perature; the last mentioned can be electric, 
pneumatic, or hydraulic in actuation. Half the 
paper is devoted to outlining various combina
tions of the two latter systems, illustrated with 
devices developed by a number of manufacturing 
concerns.

•
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Views on the Mews
Reflections on Current Topics

I T is a kindly act on the p a rt o f  ou r A m eri
can friends to  send us 30,000 tem porary  

houses; the  one which I saw last week is a t 
least as good as m ost o f  the B ritish designs. 
But it is a pity  th a t gas cookers a re  being 
supplied. There are tw o good reasons why 
the A m ericans were unable to  equip  the 
dwellings w ith electric cookers o f course. 
The first is th a t in  the U nited  States operating 
voltages are h a lf  o f  ou rs— which is n o t our 
fault. The o ther is th a t if  they had  a ttem pted  
to  m eet ou r requirem ents they would not 
have know n for what voltages to m ake the 
cookers suitable for which, no  doubt, we 
are  to  blam e.

* * *
On the w ater heating side the Am erican 

houses could be bettered. The ho t-w ater 
cylinder is ra ther sm all and  accom m odates 
a 2-kW  im m ersion heater only, whereas 
3 kW  is desirable. T he wash-boiler, too , 
which is a British p roduct, is inadequate  bu t 
as it  is gas operated  I should  n o t w orry I 
suppose. People com paring this w ith the 
usual electric m odel will be m ore favourably  
im pressed by the  electric one.

* * *
One o f ou r leading professors o f  electrical

engineering sends me tw o exam ples o f 
answers to  exam ination  questions which he 
th inks are w orthy o f  wider apprecia tion  than 
they w ould ordinarily  receive. The first is 
the  result ob tained  by a  second-year studen t 
when asked to  find the curren t th rough  a coil 
having a resistance o f 22  ohm s an d  an
inductance o f  0 07 henry when the applied 
voltage was 200 volts and  the frequency 
50 cycles per second. H e w orked it ou t in 
the  follow ing way :— 
r =  V 200

a / o i T H R 2 
200

" v / (4t72.502.4 9 .1 0 -4- 2 2 2) 
200

V (4 8 3 —484) ~  y - 1  
.'. cu rren t th rough  coil is im aginary.

M y correspondent says :— The trained  
eye will see a t once th a t the  figures 22 and  
0 07 were chosen to  m ake a>L=R  =  22 and

thus m ake I =  2 2  x ^ / 2 ’ *3Ut ^  substitu ting
a m inus sign fo r the plus sign, and  getting— 
probably  on  a slide-rule—483 instead  o f  484, 
he ob tained the magic sym bol \ / - l  and 
was apparen tly  perfectly satisfied with the 
im aginary  current.

* * *
The o ther exam ple is o f  an entirely different 

type. Being faced w ith the  problem  o f 
finding the capacitance o f tw o 0-05 /xF 
condensers connected in parallel a final-

year studen t ob tained  the correc t answ er in 
an  extrem ely ro u n d ab o u t m anner. He 
replaced the parallel condensers by a star 
netw ork o f three condensers Z A, Z B and  Zc. 
Then by delta-star tran sfo rm atio n  equations

he show ed that Z A =  -7— — x -? -  =  0 
Z a b  +  Z a c  +  ¿-EC 

ZAB =  0, sim ilarly Z B =  0

Zc =

From

1 [ 1 0 051
w |_ 0‘052 x 2 J

this

1
0 05 

1
0 0 5  

0 051 1
2

X-n.
1

0 0 5
1

1 0 05 co 
1

O f
the equivalent circuit o f  the 

tw o 0- 05 ¡¿F condensers was show n to be a 
single 0-1 /xF condenser. “ T h is,” says the 
Professor, “  show s th at, i f  p roperly  m ani
pulated, a steam -ham m er can be used to  crack 
a n u t.”

* * *
I have often  suspected th a t m any o f the 

com plain ts regarding high charges fo r elec
trical service in  country  d istricts com e from 
people w ith large iso lated  houses o f  the  type 
th a t used to  be custom ers fo r “ country 
house p lan t.” This was confirm ed by a 
m em ber o f  the P rovincial E lectric Supply 
A ssociation  w ith  w hom  I go t in to  con
versation a t the A ssociation’s annual luncheon 
last week. Iso la ted  “  com m ercial ” farms 
are a different m atter ; they should  be able to 
ob ta in  a  supply a t a reasonable  price. But 
th a t doesn’t m ean th a t a supply authority  
should  have to  bear the whole cost.

* * *

The illum ination  o f  tow ns by searchlights is 
a m atter which continues to  c rop  up fairly 
regularly. I see th a t it  has again been 
raised by a tow n councillo r a t N ottingham . 
The chairm an  o f the L ighting C om m ittee has 
effectively replied  by quo ting  the  views 
expressed in a paper read  before the Associa
tion o f  Public L ighting Engineers in 1943 in 
which it was show n th a t quite  ap art from  the 
general inefficiency o f such a system  there 
would be serious danger o f  glare to  m otorists 
and  th a t on a cloudless night there would be 
practically no reflection.

*  *  *

L am p m anufacturers will have to  find an 
easier nam e fo r the fluorescent lam p. Too 
frequently it appears in p rin t, and  in con
versation, as “  flourescent ” — rem iniscent of 
the pow ders em ployed perhaps. B ut I 
have also seen it p rin ted  as “  florescent ” 
which is p re ttier bu t no m ore accu rate .—

R E FL E C T O R .
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Excess-Current Protection
Fuse Developm ents and Relay Operation Problems

T W O papers on the p ro tec tion  o f medium - 
voltage circuits against excess current and 

faults were to  be read  a t a m eeting o f the 
Installations Section o f the Institu tion  o f 
Electrical Engineers, yesterday (Thursday).

In  one o f  them  M r. R. T. L y t h a l l  
(Johnson & Phillips, L td.) deals with 
protection by fuses o f  the h.r.c . powder- 
filled cartridge type. Follow ing a b rief 
com m entary on tw o types (tripping and 
non-tripping) and  on their fault-clearing 
ability, consideration  is given to  the various 
forms o f pro tection  afforded. Fu ture  possi-

bilities are next surveyed, with special 
reference to  a  scheme fo r open-circuit 
protection, a new tim e-lim it fuse with an 
accuracy equal to th a t o f  the h.r.c. cartridge 
and a suggested solution o f the earth  fault 
protection problem .

These developm ents may cause the over
load coil to  be superseded, three-pole tripping 
being assured when only one fuse operates, 
so leading to  such sim plification o f switch- 
gear th a t the m ore expensive class (whether 
oil or air) capable o f  clearing faults equivalent 
to 25 or 30 M VA can in m any cases be 
dispensed with.

The new tim e-lim it fuse (Fig. 1) has a 
striker device which directly actuates the 
circuit-breaker trip  bar. The continuity 
link which is inserted in the circuit after 
the striker has s ta ited  to  move, bu t before 
final curren t in terrup tion , prevents open- 
circuiting o f the curren t transform er second
ary circuit. F u rth e r refinem ent will reduce 
to insignificance the cost o f  fuse element 
replacem ent.

An earth  fault striker (Fig. 2) has also been 
evolved from  the tripping fiise; it is no 
more costly and is sim ilar in external appear
ance, bu t is calibrated  as it has to  pro tect as 
well as trip . It needs a core-balance current

transform er in the prim ary circuit like a relay 
and  is connected to the secondary circuit 
in the same way. There are no  m ain curren t 
elem ents and  operation  is n o t dependent 
upon  fusion ; instead a short heating element 
A  is suspended between tw o low resistance 
leads B B ; it has a high specific resistance, 
being wholly em bedded in  a small 
chem ical charge. The tem perature setting 
o f the latter is related to  the section o f the 
element in such a way that the striker operates 
a t definite current values within definite 
tim e limits. The relation  between current 
and tim e can be represented by an inverse 
tim e/current characteristic, which is im 
portan t, in  th a t an earth  fault does no t need 
to be o f a prescribed m agnitude to  cause 
operation, as required with the fixed setting 
o f  a relay. The small fault will cause opera
tion in the time necessary to  heat the element 
to the tem perature sufficient to fire the charge. 
A higher fault value causes im m ediate 
operation, which prevents a fault persisting 
indefinitely a t som e value below a definite 
setting.

The present stage o f this developm ent 
indicates that instantaneous tripping can be 
obtained a t values o f  7-fc per cent, earth  
leakage. H igher values do n o t present any 
difficulty. Tests have show n th a t in the 
spill circuit o f the current transform er 
ab o u t 1-0 to  1-25 A is necessary for operation.

In  the design o f circuit-breaker m entioned 
earlier, where the prim ary fuses actuate a 
trip bar, provision is made to  house the striker 
in its contact clips in such a position that

it also actuates the trip bar. In ano ther 
application  (Electrical Review, July 28th, 
1944, p. 113) the striker and  its current 
transform er are housed in a m etal box 
suitable fo r insertion in  an  existing feeder. 
An auxiliary or tum bler switch, operated  
by the striker, is arranged to  ring a bell, 
sound a klaxon, light a lam p, o r energise a 
trip coil on an associated circuit-breaker.
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The striker pin is locked after operation , 
so th a t the circuit breaker can n o t be reclosed 
until the striker has been rem oved ; when 
the device operates, the curren t-transform er 
secondary is left open-circuited, b u t the 
voltages are n o t high enough to  cause con
cern. To ensure th a t sustained runn ing  in 
this cond ition  is avoided it is relatively sim ple 
to  arrange th at, when a  “  b low n ”  s trik er is 
rem oved, the cu rren t-transfo rm er secondary 
is short-circuited u n til a new  striker is inserted.

M r. L ythall’s pap er concludes w ith com 
m ents on the selection o f  fuses fo r different 
duties and  on the need fo r fuse designers to 
strive fo r a greater m easure o f  s ta n d ard isa tio n .

In  the  second p ap er M essrs. A. G . S h r e e v e  
(B rookhirst Sw itchgear, L td .) an d  P. J. 
S h l p t o n  (C antie  Switches, L td .) review 
p ro tec tio n  by m eans o f  over-current relays. 
They stress the need fo r full co-operation  
betw een users and  m anufacturers, which 
they claim  will solve the problem s en 
countered . The rem edy fo r troubles ex
perienced in  service is in the hands o f 
engineers, b u t m isunderstanding m ust be 
expected so long as m anufacturers o f  different 
pa rts o f  an  installation  w ork in  w atertight 
com partm ents and  m aintain  that the equ ip
m ent they supply com plies w ith B.S. Speci
fications, while the la tte r continue to  be 
w ritten  a ro u n d  w hat has been established 
practice.

The au tho rs m ake suggestions fo r the 
correlation  o f  relevant B.S. Specifications and

review som e o f  the difficulties caused by 
existing basic designs o f  overload  relays. 
The effect o f  tem perature  v a ria tio n  on 
therm al and  oil devices is o u tlin e d ; also 
excess curren t due to  lost-phase  faults, with 
suggestions fo r  the  type o f  p ro tection  
which is requ ired  to  m eet various circuit 
conditions.

G eneral design po in ts a re  review ed in the 
light o f  p ast experience an d  recent develop
m ents. The re la tio n  o f  equ ipm ent to  both 
excess load -cu rren t capacity  a n d  short- 
circuit ru p tu rin g  capacity  is considered, as 
well as the co rre lation  o f  fuses an d  overload 
relay design with the  th erm al ra ting  of 
electrical gear in the p ro tec ted  circuit.

I t  is the au th o rs’ experience th a t the 
m ost lucid exp lanation  o f  why a relay has failed 
to  operate  will n o t im press a  user W'ho has 
thereby experienced a  shut-dow n. They, 
therefore, endeavour to  explain w hat can 
an d  w hat can n o t be expected o f  excess- 
cu rren t p ro tec tion  w ith no rm al existing 
designs o f  overload  relays.

There are certa in  definite law s which 
existing designs have to  fo llow ; fo r in
stance, the characteristic  curve o f  a solenoid 
o r therm al device can be  m oved as a com
plete function, raised o r low ered w ith respect 
to  its tim e base, whereas the a lte ra tio n  o f the 
general shape o f  the curve is a  very different 
m atter, b u t it is the la tte r a lte ra tio n  which is 
desired to  enable the ap p ara tu s to  satisfy 
m any industria l applications.

Radio Industries Club
F o u rte e n th  A n n u a l M eetin g

THE fourteenth annual general meeting of 
the Radio Industries Club was held 

following the usual monthly luncheon at the 
Connaught Rooms, London, on April 24th.

S ir  R o b e rt R e n w ick  M r. H . D o n isth o rp e

Sir Noel Ashbridge, M.I.E.E., the retiring 
president, was in the chair for the first part of 
the proceedings.

The annual report was introduced by the 
chairman (Mr. H. de A. Donisthorpe), who 
dealt with some of its outstanding points. He 
referred to the Radio Industries Club of Wales 
and Monmouthshire, a recently-formed affiliated 
club. He paid a tribute to Sir Noel Ashbridge,

and announced that a special victory meeting 
of the Club would be held at the right and 
proper time.

Col. V. Z. de Ferranti, proposing the adoption 
of the report, said that a “  spontaneous ” 
society such as the Club was much more success
ful than one which suffered from too much 
organisation. He expressed the thanks of the 
Club to Mr. Donisthorpe and the Committee, 
and to Sir Noel Ashbridge. The report was 
seconded by Mr. Elliot Macintosh and adopted.

Sir Noel Ashbridge then proposed the 
election as president for 1945-6 o f Sir Robert 
Renwick, Bt., Controller o f Communications, 
Air Ministry, and Controller o f Communications 
Equipment, Ministry o f Aircraft Production. 
Sir Robert was elected with acclamation, and 
then took the chair. He said that during the 
war he and the radio industry had got to know 
one another very well. The radio industry had 
fought a trying war and had come through with 
flying colours. But its labours were' not yet 
over, for there was the coming battle o f com
petition and trade survival.

A vote o f thanks to the chairman and com
mittee o f the Club was proposed by Mr. E. E. 
Rosen and Mr. Donisthorpe replied. As the 
result of a postal ballot Messrs. A. G. Beaver,
H. de A. Donisthorpe, C. H. Hunt, W. E. Miller 
and R. F. Payne-Gallwey were elected to 
vacancies on the Committee.
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C O R R E S P O N D E N C E
Letters should bear the writers' names and addresses, not necessarily fo r  publication. 

Responsibility cannot be accepted fo r  correspondents’ opinions.

Oil Engine Stations
■ R E F E R R IN G  to  your leading article o f 

April 6th and  to  your leaderette o f 
April 20th, I w ould like to  support the views 
expressed by M r. W. E. Jones in your issue 
o f the date last m entioned. From  the opera
tional s tandpo in t my experience confirms 
that oil engine generating sets require only a 
fraction o f  the tim e taken  by a sim ilar tu rb o 
alternator, o f  any design, to  be run  up from  
cold an d  synchronised. I m ention “  syn
chronised ” intentionally , as I wish to dispel 
the m istaken im pression o f som e engineers 
that, as a class, a lte rna to rs driven by oil 
engines are difficult to  synchronise.

Perhaps, however, the m ost useful con
tribu tion  the oil engine will m ake in the 
future was suggested by Mr. Jones him self in 
Novem ber, 1938, viz., that large Diesel stations 
should be used as a stand-by against com plete 
failure in the event o f  an attem pt by an enemy 
to destroy ou r power stations because they can 
be hidden very effectively from  the observa
tion o f enem y aircraft. We may yet see 
such sta tions built underground on concealed 
sites rem ote from  large centres o f  population, 
powered no t with Diesels, but with internal- 
com bustion turbines.

L. Bull , f .r .s .a ., M.inst.F.
Burton-upon- Trent.

V W O U LD  like to  substan tia te  the rem arks 
m ade by M r. Jones regarding the opera

tion o f  oil engine AC generating plant 
running in parallel with the grid. My own 
electricity supply undertak ing  has had  very 
old low-speed type Diesel engines, running 
in with the grid and  power com panies’ plant, 
for peak load  purposes, fo r the past twenty 
years. Previous to  this they were in use 
for a period o f  ten years to  give the norm al 
twenty-four hours’ supply. Even when the 
frequency dropped  considerably in the early 
part o f  this year, the p lan t functioned quite 
satisfactorily.

C ould  n o t m ore a tten tion  be given to 
installation o f Diesel p lant for m eeting peak 
loads ? W ith the rap id  developm ent o f this 
type o f  engine during the last ten years it 
appears to  be an  ideal p roposition  fo r peak 
load purposes.

Just recently I have been investigating the 
position regarding peak loads on my own 
undertaking. This has an annual load  factor 

•of 41 per cent. By reducing the m axim um  
dem and on the bulk  supply with peak load 
plant by 24 per cent, the units are only 
reduced by 0-8 per cent. This would in
crease the bulk supply load  factor to  53 per 

D f

cent. The load factor on the peak load 
plant would be 1-32 per cent, and annual 
running hours 400 ou t o f the to tal o f 8,760.

The capital expenditure required to  in
stall Diesel plant to deal with the 24 per cent, 
o f  m axim um  dem and is m uch less th in  that 
o f  selected sta tion  plant, and  I consider that 
the selected station  p lant already installed 
to supply this 24 per cent, o f  m axim um  
dem and could  be m ore usefully em ployed on 
a 53 per cent, load  factor instead o f a 1-32 
per cent, load factor as a t present. There 
would also be a further considerable saving in 
transm ission charges as the 24 per cent, o f 
m axim um  dem and would be available on 
site and  would n o t have to  be transported  
from  plant m any miles away for a period o f 
less than  three weeks in the whole year.

Gillingham. H .  H a l l ,  a .m .i .e .e .

Too Many Catalogue Sizes
A N  im portan t tribu tary  to  the growing 

stream  o f post-w ar planning proposals 
has no t received the a ttention  it merits. 1 
refer to the need for bringing rational order 
in to  the present chaotic state in to  which the 
dimensions and  general m ake-up o f cata
logues and  sim ilar engineering publicity 
m atter have been perm itted to  drift.

Com paratively soon there will be much 
activity in the issue o f new catalogues, 
folders, brochures, da ta  sheets and  price 
lists, and  we should  get away from  the 
untidy array  o f sizes, types and  bindings 
which litter our bookshelves and filing 
cabinets (and which m ost practising engineers 
will agree are a pretty  constant source of 
irritation). It is high time that the various 
interests concerned got together in an 
attem pt to  rationalise the whole m atter 
and to introduce such a m easure o f standard 
isation as would lead to  greater efficiency 
w ithout necessarily preventing the exercise of 
individual expression and  progressive im 
provem ent.

Lincoln. E f f i c a c e .

Universal Domestic Tariff
I N  spite o f  all my argum ents Mr. Crowsley 
*■ will no t separate the fundam ental issue 
from  the ■ particular anom alies which would 
be inevitable in a change-over from  existing 
tariffs to  a new universal tariff (whether it be 
on the lines I suggest o r otherwise). N o r 
will he accept my explanation th a t the 
num erical figures in my original article 
were n o t intended to convey any exact 
relationship with the figures which will 
eventually have to  be assessed.
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The real basis o f  his com plain t regarding 
my tariff seems to  be th a t the benefit given 
by an increase in N is too  large. This may 
be true and  the rem edy is clear w ithout 
altering the fundam ental n a tu re  o f  the 
tariff. Fo r instance, one could  reduce my 
tariff to a simple fixed charge o f 10 s. per 
quarter with follow -on rates per kW h o f 
1 00, 0-66, 0-63, 0-60 and  0-57d. fo r N  values 
o f 1, 2, 3, 4, and  5. It is again no t suggested 
that the p articu lar costs represent any final 
issue in this respect, even though  they have 
been raised to p re sen t' levels ra th e r than 
1938 levels. It is now  in a shape which may 
satisfy M r. Crowsley and  which w ould 
certainly satisfy others w ho have pointed  
ou t the lim itations o f  existing accounting 
m achines. I f  one is bo ld  enough to  suggest a 
universal tariff then one m ust be p repared  to 
see it reshaped by o ther national influences. 
The only point that concerns me is its 
fundam ental suitability  for the purpose 
specified, an d  it is on this poin t th a t Mr. 
Crowsley has n o t given a reasoned" reply. 
It should  be added that small appliances 
such as irons, vacuum  cleaners o r shavers 
would no t qualify as heavy loads.

R egarding M r. C rowsley’s last question 
I would refer him  to  a recent article o f  mine 
on the “  Unification o f the Supply Industry .” 
If  he  reads betw een the lines o f  th a t article 
he will perceive that I have w orked o u t an 
answer to  his query in  term s o f  h a rd  cash. 
My reply to “ Buscom e’s ” criticism s also 
shows th a t this aspect o f  the universal-tariff 
has no t passed unnoticed.

Wolverhampton. J .  L . F e r n s .

Guarantees 
■ R E G A R D IN G  Mr. Purse's letter in your , 
*-* ' issue o f April 20th, the industry has paid 
its way quile well on  the present 20 per cent, 
guarantee which I proved in my last letter 
by facts n o t theories. C onditions differ 
widely in different undertakings and  I agree 
that 20 per cent, m ay n o t suit certain  badly 
placed undertakings, but it is the general or 
average not the particu lar case that is in 
question.

Mr. Purse suggests that I have fallen into 
a trap  bu t I th ink  the b o o t is on  the other 
leg because he is mixing up a particu lar year’s 
relationship (viz., L ondon A rea revenue 44 per 
cent, o f  m ains outlay for 1937-38) with the 
prerequisite condition  for a healthy start 
(viz., national revenue increase 20 per cent, o f  
m ains outlay increase ; averaged over a 
period o f years). His last paragraph is 
therefore pointless.

The yearly revenue/outlay percentage is 
higher than  the rate-of-change percentage 
because o f continued w orking. I f  M r. Purse 
installed a 200-kVA transform er to  supply 
500 houses in 1925 he surely would no t expect 
the sam e size o f  transform er to  carry  the 
load  o f the same houses to-day. Tariffs

have been gradually ad justed  over the years 
so that they accom m odate the average 
a lterations in capital charges an d  grow th of 
consum ption ju st as m uch as the a ltera tions 
in the o ther contro lling  factors. I gran t that 
the m ain basis has been th a t o f  continued 
growth but the national statistics do not 
indicate any decline in the national output. 
The fact rem ains th a t there has been an 
adequate national consum ption  on the 
tariffs charged.

If Mr. Purse could  prove th a t the class of 
load  we are connecting to -day  will no t give 
an upw ard  trend  in consum ption , there 
m ight be som e grounds for his contentions, 
b u t as he canno t do th is we have to  be 
con ten t with average values based on past 
experience.

Mr. Purse is also on dangerous ground in 
m aking his 40 per cent, guarantee proposal 
because he has overlooked equity. Surely 
he does n o t seriously suggest that one could 
ask C onsum er A  fo r a  40 per cent, guarantee 
whilst his neighbour C onsum er B con
nected the previous year gets away with a 
20 per cent ?

I f  M r. Purse wishes to  convince us o f the 
dire need for a 40 per cent, guarantee he will 
have to give a far m ore explicit financial 
case than  he has so fa r presented.

Wolverhampton. J .  L .  F e r n s .

Lease-Lend Houses
E q u ip m e n t o f  A m e ric an  M o d e l

L AST week an op p o rtu n ity  was given us of 
inspecting the first o f  the 30,000 emergency 

houses w hich the U nited  States is sending to 
this country  under the  Lease-Lend p lan. We 
found it to be a p leasan t little dw elling, having 
am ple room  fo r three o r fo u r people, with 
tim ber-fram ed com pounded  board  walls and 
asbestos sheet ro o f  faced in ternally  w ith  wall- 
b o ard  an d  covered w ith roofing  felt.

The in ternal equipm ent is sim ple and fairly 
adequate , bu t electricity plays bu t a small part. 
T he lighting is natu rally  wholly electric ; there 
is a wall b racket w ith sim ple plastic shade in 
each room , supplem ented in the kitchen by an 
enclosed glass unit. T here are  plug points at 
waist height in each ro o m — one in the kitchen 
and  the two bedroom s and  tw o in the living 
room .

The m ain heating is by a coal stove (although 
we saw a 500-W electric fire in use in the living 
room ) with a boiler a t the back connected with 
a glass-lined storage cylinder. In th is cylinder 
a therm ostatically -con tro lled  2-kW  im m ersion 
heater is fitted. T he cooker is a gas model 
supplied by the A m ericans w ith the houses, and 
this being so, electric cooking is definitely ruled 
out. The w ash-boiler— not o f  really adequate 
size— is also gas, b u t as th is is provided by the 
M inistry  o f  W orks it  m ight as well be electric. 
All the w iring is done in this c o u n try ; there a ra  
chases in the ceiling fo r it an d  it is taken  down 
the walls in w ood casing. T he M inistry  of 
W orks says th a t the w iring does no t lend itself 
to the “ harness ” system b u t will p robab ly  be 
pre-cut.
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P E R SO N A L  and SO CIAE
News o f  Men and W om en o f  the Industry

new chairm an o f the B .E .A .M .A . Council, 
*  Mr. E. C. Holroyde, has been a m em ber of the 

Council since 1934. He was born in A uckland, 
New Z ealand, in 1887, 
and  was educated  at 
S y d n e y  G r a m m a r  
School, A ustralia. In 
1903 he jo ined  N oyes 
Bros. (Sydney), L td., 
and was appo in ted  a 
director in  1918, a 
position w hich he still 
holds. In 1921 he was 
appointed  chairm an of 
Parkinson (A ustralia),
L td., and  la ter cam e to 
England to  jo in  C rom p
ton Parkinson, Ltd., 
becoming sales director 
in 1932 and jo in t m anag
ing d irector in 1943.
Mr. H olroyde served as Industrial A dvisor to 
the D irector, G un  and  C arriage Production, 
M inistry o f  Supply, in 1940-41.

Mr. E. M. Lee has been elected chairm an o f 
the R adio  C om ponent M anufacturers’ Federa
tion for 1945-46; Mr. R. W . Cotton, vice- 
chairm an, and  Mr. A. J. D. Dobie, hon. treasurer. 
The follow ing are m em bers o f the Council :— 
Belling & Lee, L td. (executive representative, 
Mr. E. M. L ee); British Rola, L td. (M r. R. W. 
C o tto n ); A. F . Bulgin & Co., L td. (M r. A. F. 
Bulgin) ; M organ C rucible Co., L td. (M r. H. C. 
M ills); Plessey Co., L td. (M r. G. A. U pton); 
Reliance E lectrical W ire Co., L td. (associate 
m em ber) (M r. H. C. D avies); T annoy  Products 
(G. R. Fountain ), Ltd. (M r. G uy R. F oun ta in ); 
Telegraph C ondenser Co., L td. (M r. P. A.
Sporing); T elephone M anufacturing  Co., Ltd. 
(M r. W. A. Jackson); W estinghouse Brake & 
Signal Co., L td . (M ajor L. H. P eter); W ingrove 
& Rogers, L td. (M r. A. J. D. D obie) ; W right & 
W eaire, L td. (M r. R. W. M errick). The retiring

chairm an, Mr. P. A.
Sporing, was elected a 
vice-president for the 
ensuing year in place o f 
Mr. J. R. Spink.

Major F. L. Arm
strong, R .A ., has been 
aw arded the M .B.E. for 
m eritorious services in 
connection w ith A.A. 
C om m and. Before the 
w ar M aj’or A rm strong 
served in the Tyne 
Electrical Engineers, 
R .E . (T erritorial Army), 
and  he was a m em ber 
o f  the staff o f M erz & 
M cLellan,

Mr. R. H. Fawcett, m anaging d irector of 
Edw ard H olm e & Co. (1931), L td., electrical 
engineers, A ltrincham , was entertained  to
supper by his co-director, Mr. Boyd, and  the 
em ployees o f  the com pany on April 21st. Mr. 
Faw cett jo ined  Edw ard H olm e & Co., L td., in 
A pril, 1920, and  when the com pany was re

organised under its present nam e in 1931 he 
becam e a director, being appointed m anaging 
d irector in 1939. He has thus com pleted 
twenty-five years with the com pany and to 
m ark the occasion he was presented with an 
engraved silver tray.

Major-General Sir Evan Gibb has been elecled 
to serve a th ird  term  o f office as president o f the 
L ondon C ham ber o f  Com m erce. Sir Evan 
G ibb is associated with Sir A lexander G ibb & 
Partners, consulting engineers.

Mr. Matthew Seaman, M.Sc., A .M .I.M ech.E ., 
has recently resigned his appointm ent as general 
w orks superin tendent o f  the Ironw orks Branch 
o f N ew ton C ham bers & Co., Ltd., and has taken 
up his new appoin tm ent as general m anager of 
P. R. Jackson & Co., L td., M anchester—a 
com pany o f the David Brown group. Before 
joining N ew ton Cham bers & Co., Mr. Seaman 
was production  superintendent at the Penistone 
branch works o f David Brown & Sons (H udd.), 
L td., whom  he joined after a period as works 
m anager o f  one o f the factories o f  Ferranti, 
L td., at H ollinw ood, Lancs.

Dr. P. Dunshc-ath, O.B.E., was last week 
elected vice-president o f the Institu tion  of 
Electrical Engineers, in the place o f  Mr. VV. J. H. 
Wood, who has retired 
from  the position on 
account o f ill-health.
A n article by Dr. D uns- 
heath  appears else
w here in this issue.

Mr. C. C. Hill, B.Sc.
(Eng.), M .I.E .E ., who 
has been appoin ted  as
sistant general m anager 
o f the N orthm et Pow er 
Co., was last week p re
sented with a set o f 
classical gram ophone 
records, a handbag  for 
M rs. Hill, and a card  o f 
good wishes from  the. 
adm inistrative staff o f 
the Brighton Electricity D epartm ent, o f  which he 
has been deputy engineer and  m anager. M r. H. 
Pryce-Jones, the engineer and m anager, made 
the presentations.

O ver a hundred  m em bers o f the Forces were 
entertained by Partridge, W ilson & Co., Ltd., 
on the occasion o f the com pany’s annual dance, 
which was held on April 20th a t the Corn 
Exchange, Leicester.

Mr. L. Wall has been appointed  m anager of 
the Birm ingham  b ranch  o f  Electrical C om 
ponents, L td., and  Mr. E. C. Came m anager of 
the Leicester branch.

The m ost am bitious show yet given by the
G .E .C . D ram atic Society, a  p roduction  of 
N oel C ow ard’s "  Blithe Spirit,” resulted in 
over £200 being handed to  the Hon. Mrs. 
G am age as a donation  to the Red Cross 
Prisoners o f W ar Fund, this bringing the 
Society’s to tal con tribution  to w ar charities to 
m ore than  £1,000 since 1939. The cast included

M r. E . C . H o lro yd e

M ajor F. L . A rm stro n g

D r. P. Dunsheath
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Joan  M arshall, Jean  Freem an, W illiam Peacock, 
R obert Scutt, E ileen B rotherton , K athleen 
W ilson and  Elsie W albancke. D udley P ea r-  
m ain was the p roducer, and  Lewis A. F oster 
was responsible for the stage m anagem ent and 
fo r the setting.

T he G eneral E lectric Co., L td ., has announced  
a num ber o f  changes in m anagerial positions in 
its o rgan isation  in Ind ia  (the G eneral E lectric 
Co. (India), L td.). F o r health  reasons Mr. 
E. J. Warren, general m anager in India, has 
retired from  that position  and  for sim ilar 
reasons Mr. C. E. Cutting has retired from  the 
m anagem ent o f  the b ranch  in M adras. Mr.
A. J. Emery, who has been in charge o f  the 
Bom bay branch, has been appo in ted  to succeed 
M r. W arren  and  Mr. T. G. May, who was for 
m any years a t the C alcutta b ranch, has been 
appo in ted  m anager o f the Bom bay branch. 
Mr. J . Meek becom es m anager o f  the M adras 
b ranch  o f which he w as engineer.

Mr. F. Riley, C ontro ller o f  L ondon Post 
Office Telegraphs, has retired  after forty-five 
years’ service with the G .P .O . D uring  the w ar 

he has had  m any diffi
culties to con tend  with, 
the greatest being the 
resto ra tio n  o f service 
after the C entral Tele
graph Office had  been 
destroyed in the fire raid  
o f  D ecem ber, 1940. For 
four years before the w ar 
M r. Riley was head p o st
m aster a t B radford. Be
fore this he was at G . P .O . 
h eadquarters as inspec
to r  o f telegraph and  
telephone traffic.

Mr. R . A. S. Thwaites, 
c h i e f  e n g i n e e r  and  
m anager o f  the M an

chester Electricity D epartm ent, has been elected 
chairm an o f the N orth-W estern  A ssociation o f 
the Institu tion  o f Civil Engineers for the fo rth 
com ing session. Ele has also recently been 
appointed  a m em ber o f  the N ational C onsultative 
Com m ittee o f the C en tra l E lectricity Board.

Brig.-Gen. R. F. Legge, C .B .E., D .S .O ., has 
been appoin ted  to the board  o f  d irectors o f  the 
Britannic E lectric C able & C onstruc tion  Co., 
L td., one o f  the Philco g roup o f com panies. 
He is also chairm an  o f  British M echanical 
Productions, L td., an o th er m em ber o f  the group. 
In addition , Brig.-G en. Legge is a d irec to r o f  
the British Pow er & L ight C orpo ra tion , L td ., 
and  associated com panies.

Mr. C. M. Cock has been appoin ted  chief 
electrical engineer o f  the S outhern  Railway to 
succeed Mr. A. Raworth, who has retired . Mr. 
R aw orth is acting as consulting  electrical 
engineer to  the com pany for twelve m onths.

Sir Summers Hunter has been re-elected 
president o f  the N orth -E astern  C oast In stitu tion  
o f  Engineers and Shipbuilders. T he vice- 
presidents are  Messrs. D. Somers Brown, F. W. 
Dugdale and  W. Spencer Paulin.

Mr. J. B. J. Higham, L ecturer in Electrical 
and M echanical Engineering a t the T reforest 
School o f  Mines, has been nom inated  for the 
chairm ansh ip  o f the W estern C entre o f  the
I.E.E . fo r the next session. O ther nom inations

M r. F. R iley

a re :— M r. R. W. Biles ( C .E .B .) ,  first vice- 
chairm an ; M r. J. B. G w ynn Lewis (G eorge 
Ellison, Ltd.), second v ice-chairm an; M r. J. W. 
E lliott (Edison Swan), hon. treasu re r; M r. L. 
Burdes (Bristol E lectricity D ept.), hon. secretary; 
and  M r. J. V aughan H arries (Sou th  W ales 
Pow er Co.), assistant hon. secretary.

Mr. F. J. Elliott has been  nom in a ted  as 
chairm an  o f the S outh  M id land  C en tre  with 
Mr. C. F. Partridge an d  Mr. W . S. Burge as 
senior an d  ju n io r v ice-chairm en respectively. 
Mr. A. Brookes has been nom inated  for the 
chairm anship  o f the R adio  G ro u p  C om m ittee 
o f  the Centre.

T he Philco R adio  & Television C orporation  
o f  G rea t Britain, L td., announces the retu rn  of 
Mr. “  Jerry ”  J. S. Bush to the com pany. He 
will be area  m anager fo r L o n d o n  an d  South- 
E astern  England.

Mr. C. A. Russell has been appo in ted  m anager 
o f  the British T h o m son-H ouston  C o .’s Sheffield 
d istric t office in succes
sion to  the  la te  M r.
H . W. E. Hall. A fter 
receiving technical tra in 
ing in Sheffield and 
then gaining practical 
engineering experience,
M r. Russell jo in ed  the
B .T .H . C om pany  in 
1912. Except for nearly  
four years during  the 
1914-1918 w ar, when 
he served in  the A rm y 
in F rance, he has spent 
practically  his w hole 
tim e on the staff o f  the 
Sheffield d istric t office.
H e is well know n in 
engineering circles, particu larly  in connection 
with large rolling m ill in stalla tions, various 
electrification schem es in iro n  and  steel works, 
colliery w inders and  the m any app lications of 
electricity in collieries.

Appointments Vacant.— In this issue the 
C ounty  B orough o f  W allasey is advertising  for 
a  borough  engineer and  m anager (£1,305 plus 
w ar bonus). The Som erset C oun ty  Council 
invites offers for the position  o f  engineering 
assistant in the C ounty  A rch itect’s D epartm ent. 
A pplicants m ust be m em bers o f  the I.H .V .E. 
and  l .E .E .; the sa lary  scale is £550 rising to £600.

T he E lectrical Pow er E ngineers’ Association 
is advertising  for a technical ed ito r for the 
Electrical Power Engineer and  d irec to r of 
studies o f  the co rrespondence tu itio n  schem e of 
the A ssociation.

Obituary
Mr. T. R. Renfree.—-The death  occurred  on 

A pril 30th o f  M r. T hom as Rolls Renfree, repre
sentative o f  the British E lectric T ransform er 
Co., Ltd.

M r. C . A . Russell

I.E.E. Report and Accounts

CO PIES o f  the annual repo rt o f  the Council 
o f the In stitu tio n  o f  E lectrical Engineers 

for the session 1944-45 and  o f the accounts for 
the year ended D ecem ber 31st, 1944, to be 
p resented a t the annual general m eeting on 
M ay 10th, can  now be obtained  by m em bers of 
the In stitu tion  on app lication  to the secretary.
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133-kV Cable
The Gas-cushion System at Barrow

N  linking up  K endal and By P . Dun: 
B arrow  last sum m er the 

C entral E lectricity B oard  installed a 132-kV 
double-circuit overhead line term inating  in a 
new m ain substa tion  on  the outskirts of 
B arrow  an d  connected  to  the tow n substa tion  
by a 1,130-yd. run  o f underground  cable. 
The loading specified for each circuit was 75 
M V A an d  a t the tow n end the  voltage was 
transform ed  to  6-6 kV for leading in to the 
nearby pow er sta tion . The m ain cables are 
gas-filled, th a t on  circuit N o. 1 being o f the 
pre-im pregnated  type and  th a t on circuit 
N o. 2 o f  the m ass-im pregnated gas-cushion 
type. O n bo th  circuits the cables are 0-3 
sq. in. copper (37./-103) single-core lead-alloy- 
sheathed and  served; in  the sam e trench are 
two twenty-five-core contro l cables and  one 
m edium -voltage four-core service cable.

F o r the greater p a rt o f  the route, the cables 
are laid direct in the ground, crossing a main 
road  a t a depth  o f 8 ft. and  a m ain-line 
railway at a dep th  o f 6 ft. A t b o th  crossings 
Key fibre conduit was installed by the thrust- 
bore m ethod. The ro u te  was divided into 
four sections and  individual jo in ts are 
a rranged  a t each jo in t bay.

ie a th ,  o . b . e *  0 1 2  in. thick, and is applied 
over the im pregnated core 

with a clearance o f 30 mils. I t  is reinforced 
with four layers o f 10 -mil brass tape over a 
thin bedding o f com pounded paper and 
co tton  tape. A fter the application o f  a 
second cotton tape, a second alloy sheath, 
0 09 in. thick, is applied, finished with two 
com pounded papers, a com pounded cotton 
tape and one com pounded hessian as water
p ro o f m echanical protection. The overall 
diam eter o f  the single-core cable is approxi
mately 2-8 in.

M axim um  stress a t w orking voltage is 
85 kV per cm. a t the conducto r; the capacit
ance per thousand  yards is 0-184 pF  and  the 
m axim um  current rating  for each o f the two 
three-phase circuits laid  direct in the ground 
is 328 A o r 75 M VA at 132 kV with a m axi
m um  operating  tem perature o f  80 deg. C. on 
the conductor. The in ternal nitrogen gas 
pressure a t norm al am bient tem perature and 
no load  is 200 lb. per sq. in.

Pre-impregnated Cable Design.—The pre
im pregnated cable differs fundam entally 
from  the gas-cushion cable in  the use o f paper 
insulation which is im pregnated before

D eta il of straight-through jo int
I —C om pounded  hessian tap e . 2 — C o nn ectio n  to  o u te r lead sheath fo r gas leakage d e tec tio n . 3 — “ O z o k e r ite  “  
tape. 4 —T a llo w  im pregnated co tton  tape. 5 — 16-SW G  T .C .  w ire . 6 — Filled  w ith  C .P .U . m eta l. 7 — G unm eta l 
m ould . 8 —C o n n ectio n  to  in n e r lead sheath fo r gas by-pass. 9 — H eat resisting  N eo prene s leeve . 10—S p lit lead 
bush. I I — Dead so ft co p per p ipe. 12 — 12-SW G  lead w ire  so ld ered . 13—O il resistin g  N eo prene w ash e r. 14— Gas 
va lve . 15— H ig h -tens ile  a lu m in ium  b ron ze  expansion  cham ber. 16— Com pound  b a rr ie r . 17— Plain copper tape. 
18— Paper cone (im p reg n a ted ). 19— C o p p e r tub e s i lv e r  so ldered  to  expansion  ch am b er. 2 0 — Brass c lam p . 21 — 
Insu lation  re b u ilt  by hand . 2 2 — Filled  w ith  com pound . 2 3 — M etalised paper (fo r p re-im pregnated cable o n ly ) .

2 4 — Flush fe rru le .

Gas-cushion Cable Design .—The conductor 
o f the gas-cushion cable is insulated  to  a 
thickness o f  0-60 in. and  finished w ith a 
conducting screen o f perforated  m etalised 
paper. The first ternary-alloy sheath is

• D r .  Dunsheath  is a direc tor  and  chief engineer o f  
W. T. Henley’s Telegraph Works Co., Ltd .

application  to the conductor and  contains 
very little free com pound. Otherwise the two 
types differ only slightly in physical dim en
sions; their m axim um  w orking stresses, 
curren t ratings and  gas pressures are identical.

Straight-Through Joint.—In the straight- 
through jo in t for the gas-cushion cable a 
flush-fitting ferrule is used to  provide the
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sm oothest possible surface as a basis for the 
uniform  application  o f  the  insulation  which 
is bu ilt up  by h an d  over the tapered  cores.

Im pregnated-paper stress cones a re  p ro 
vided a t each end and  im pregnated  
paper spacers m ain tain  concentricity  
o f  the core within the com pound- 
filled jo in t shell. The la tte r is o f 
d raw n copper, designed to  w ithstand  
the full w orking gas pressure, and  
is a ttached  to  cast expansion cham 
bers a t each end, which in tu rn  are 
connected  to  the sheath by m eans o f 
cast p lum bed unions, thus ensuring 
com plete gas-tightness o f  the system.
G as is transferred  th rough  the jo in t 
by a sho rt copper tube connecting 
the in te rio r o f  the inner lead sheath  
to  the expansion cham bers, which are 
linked together by an  external copper 
tube connection . The com plete jo in t 
is enclosed in a concrete coffin filled with sand.

Sealing End.—  In  the  sealing end  an  inner 
pressure-retaining tube o f  synthetic-resin- 
bonded  paper houses the cable core, the ends 
o f  which are secured by wedge-type clam ping

with electrical contacts to  give an  a larm  if 
the gas pressure falls to  180 lb. per sq. in. 
The three pipes a re  also connected  to  a 
storage cylinder, from  which gas can  be fed

D eta il of sealing end

I — C o p p e r sc reen . 2 — i n.  o il- re s ist in g  ru b b e r w asher. 
3 — H ig h -tens ile  a lu m in ium  b ronze cap. 4 —C lam p ing  
sc re w s . 5 — C e m e n t. 6 — C o p p e r stress  sh ie ld . 7 — G as 
tran sfe ren ce  pipe (le a d ) . 8 — “  H en lesea l ”  tape. 9 —- 
“  H en lesea l ”  com pound . 10—O iled  s i lk  tape. I I — Paper 
cone (im p reg n a ted ). 12— J  in . d ia . lead w ire . 13— 12 
S W G  lead w ire  so ld e red . 14— Plain  co p per tape o r
m etalised  paper. 15— C o m po und  b a rr ie r . 16— }  in . dia. 

co p per p ipe s i lv e r  so ld ered  in p os it io n .

rings to  the alloy-base casting an d  the upper 
alloy, end  cap. A n im pregnated  pap er stress 
cone is fitted to  the dielectric over the lead- 
sheath  te rm in a tio n ; several tu rns o f  lead wire 
are applied  over the lead cone to  form  an 
earth  electrode extended from  the lead sheath.

L ongitud inal expansion is allow ed 
fo r by lam inated  flexible connections 
betw een the cable end  an d  the 
external connector on  the top  dom e.
T he external porcelain  is o f  the  an ti
fog p a tte rn  w ith double sk irts to  each 
shed an d  is n o t required to  w ithstand 
gas pressure. The space betw een the 
synthetic-resin-bonded pap er tube 
an d  the porcelain is filled with 
insulating com pound.

Gas S ystem .— Full pressure o f  
nitrogen gas is m aintained in the whole cable 
system  by a  sim ple con tro l arrangem ent. 
Each set o f  three-phase cable term inations is 
provided with a fabricated  steel cabinet which 
houses the gas-charging an d  leakage-alarm  
accessories. The gas pressure in  each cable 
(200 to  250 lb. per sq. in.) is ind icated  by 
m eans o f copper pipes connected a t  the upper 
ends to  each sealing end an d  a t the lower 
ends to  pressure gauges, which are provided

in to  any cable th rough  a valve and  a pressure 
regulator.

T o  safeguard the unreinforced  ou ter lead 
sheath  o f  the cable against possible excessive 
gas pressure, the  space between the  inner and 
o u ter lead sheaths is m ade con tinuous across 
each cable jo in t and  is connected  a t each end 
o f  the rou te  to  low -pressure re lief valves, 
each o f  which is fitted with a bubble glass to 
give a visual indication  should  the valve
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operate. T he in ter-sheath  space is filled 
w ith n itrogen a t 15 lb. per sq. in. by m eans o f 
valves, which also facilitate periodic pressure- 
gauge readings to  check th a t the outer 
sheaths are undam aged. The cabinet in terior 
is ventilated  by tw o screened ventilators and 
an 80-W  tu b u la r heater.

Tests on Gas-Cushion Cable.—The com 
plete system  o f  cables with jo in ts and  sealing 
ends w ithstood a pressure test o f  264 kV D C  
for 15 m in. a fter installation . As a check on 
gas-tightness the whole system, including gas 
charging and  contro l equipm ent, was tested 
at 275 lb. per sq. in. for fou r days an d  an 
intersheath pressure o f  25 lb. per sq. in. was 
also m aintained fo r the sam e period.

Samples o f  gas-cushion cable were sub
jected to the usual 50-cycle voltage and  power- 
factor tests, together w ith therm al stability, 
therm al resistivity and  bending tests, all in 
accordance w ith the C .E.B. specification. 
The voltage test was applied  a t 250 kV AC 
for 15 min. a fter bending the cable round  a 
barrel tw enty tim es the  overall diam eter. A 
separate bending test on a sam ple bent round 
a barrel sixteen tim es the d iam eter over the 
outer lead sheath  produced  no cracking o f 
the dielectric.

A sam ple jo in t com pletely assem bled with
stood 250 kV A C  for 15 min. and  the results 
of pow er facto r tests taken before and  after 
the pressure test were o f  the sam e order as 
those obtained on the cable. F lashover tests 
at 50 cycles were conducted  on two complete 
sealing ends fitted to  cable and under dry

conditions no flashover took place at 355 k V 
'to  earth . U nder ra in  conditions specified in 
BSS N o. 223 the sam ple w ithstood 284 kV 
to  earth  w ithout flashover. The cable and 
sealing end interiors were unaffected.

An extensive series o f impulse tests has

O s c i l lo g r a m  o f im p u ls e  t e s t s .  S i x  n e g a t iv e  
w a v e s  u p  to  830 k V  p e a k

been carried ou t a t the N .P .L ., som e o f the 
results o f  which were described by Mr. D. B. 
Irving o f  the C.E.B. in  a paper presented 
before the Transm ission Section o f the I.E .E. 
in N ovem ber 1944 {Electrical Review, N ovem 
ber 10th and 17th). The C.E.B. specification 
requires im pulse tests to be taken a t 640 kV 
peak on a 1/50 wave on a simple system 
containing cable, two sealing ends and  a joint.

The system is required 
to w ithstand a mini
m um  of ten impulses 
w ithout puncture, with 
no t m ore than  50 per 
cent, flashover occur
ring with either nega
tive or positive waves. 
Since the capacitance 
o f such a system is 
much greater than  that 
usually encountered in 
impulse testing, thus 
causing a lengthening 
of the impulse-wave 
front, the p lan t was 
adjusted to  give a 
1/50 wave as closely as 
possible bu t with a 
wave front o f  1 \  m icro
seconds. All voltages 
m entioned below are 
peak values.

The mass im preg
nated gas-cushion sys
tem  w ithstood twelve 
impulses a t 640 kV

T e r m in a l  s t r u c t u r e  a t  
B a r r o w  1 32-kV  s u b 

s t a t io n
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positive wave, follow ed by eleven im pulses a t 
640 kV, all w ithout arcing horns. W hen horns 
were fitted the m inim um  negative flashover 
was 630 kV. W ith ho rns rem oved in o rder 
to  determ ine the lim iting strength  o f the 
system, b reakdow n finally to o k  place a t  770 kV 
after a to ta l o f  fifty-nine im pulses in the full 
series o f  tests. The breakdow n was confined 
to  one side o f the jo in t along a path  between 
the surfaces o f  the m achine an d  hand-lapped  
dielectrics.

In  a fu rther series o f  tests on  a sam ple o f 
gas-cushion cable fitted with sealing ends, 
w ithout a  jo in t, negative im pulses were 
a p p lie d ; flashover across the porcelain  (w ith
o u t arcing horns) did n o t occur un til 830 kV  
was reached. O ne o f  th e  sealing ends sub
jected to  stan d ard  ra in  conditions (BSS 
N o. 223) w ithstood negative im pulses up  to 
630 kV. H orns were fitted a t each end for 
this test and  flashover occurred between 
them  at the dry end when the voltage was 
raised to  720 kV. A fter rem oving the horns 
from  the dry end, flashover re tu rned  to  the 
horns a t the wet end  at 670 kV. D uring  this 
series o f tests the cable and  sealing ends were

subjected to  a  to ta l o f  223 im pulses w ithou t 
show ing trace o f  dam age.

Sim ilar tests ' were conducted  on pre
im pregnated  cable, sealing ends a n d  jo in t. 
This system  w ithstood  ten  positive im pulses 
a t 640 kV follow ed by ten  negative impulses 
a t the  sam e voltage. T he system  ultim ately 
b roke dow n a t 640 kV, th ro u g h  the  m achine- 
applied  dielectric on  th e  cable inside the 
jo in t, a fter a to ta l o f  th irty -fou r im pulses in 
the  full series o f  tests.

The results o f  these im pulse tests indicate 
a  reasonable  m arg in  o f safety above the 
m inim um  requirem ents o f  the specification, 
and, m oreover, show  a  satisfactory  balance 
betw een th e  b reakdow n values o f  cable and 
sealing-end in terio rs and  the external flashover 
value o f  the  porcelains.

The entire  in stallation , which was planned 
and  carried  o u t u n der 'H enley’s con tract 
m anager, M r. A. V. B urnett, was com pleted 
in  A ugust, 1944. N o. 2 circuit w ith gas- 
cushion cable was m ade alive on  Septem ber 
29th, 1944, an d  N o . 1 c ircu it w ith p re
im pregnated gas pressure cable on N ovem ber 
23rd, 1944.

T iim iiie l-G a rry  In q u iry
t l ^ H E  inquiry  into the N orth  o f  Scotland 

H ydro-E lectric B oard’s second construc
tional schem e—T um m el-G arry— opened in
Parliam ent H ouse, Edinburgh, on  (A pril 25th). 
I t is expected to  con tinue alm ost a fo rtn igh t as 
there are 27 objectors. T he inquiry  is being 
heard  by M r. John  C am eron, K .C ., Sir R obert 
Bryce W alker, and M ajor G. H. B roun-Lindsay.

M r. R. P. M orison, K .C ., who appeared  for 
the Board, gave the to ta l estim ated cost o f  the 
schem e excluding housing and  transm ission, as 
£6,174,000, and  said it w ould pay £27,000 a 
year in rates. A ssum ing th a t it was possible to 
begin w ork  in Ju ly  o f  this year, the Pitlochry 
and  Clunie section w ould be com pleted, it was 
hoped, by the  w inter o f  1947, and  the E rrochty  
section by  the  w inter o f  1948. I f  the schem e was 
no t sanctioned, there was risk o f  serious 
curtailm ent o f  electricity supplies in  cen tral and 
sou thern  Scotland in three years. It was esti
m ated th a t a t one tim e 4,000 m en w ould be 
directly em ployed, and  the am oun t o f  labour 
needed to  p roduce m aterials w ould be at least 
as great. N o o ther scheme, could deliver 
pow er a t so low a cost and  there was no o ther 
available source o f  pow er, steam  o r w ater, 
delivering the o u tp u t o f  the T um m el-G arry  
Scheme, which could be ready by the sam e date.

On the principal objection, th a t am enity 
w ould be im paired, he hoped to  convince the 
C om m issioners th a t the schem e w ould n o t act 
as a de terren t to  visitors, b u t th a t, as in the 
G allow ay scheme, it w ould a ttrac t visitors. 
The “ Q ueen’s View ” o f  Loch T um m el w ould 
becom e a view o f a slightly w ider loch extending 
farther in to  the distance, and , in  his subm ission, 
it w ould be enhanced. R egarding objections o f  
injury to fisheries, M r. M orison claim ed th a t the 
B oard’s proposal w ould have no serious effect 
on the T ay fishings generally.

The Earl o f  A irlie, chairm an  o f  the Board, 
said it would be o f  national advantage because it 
would meet the present need for a fu rth er supply 
o f  electricity in Scotland. It was one which 
w ould be able to  pay for the m any uneconom ic 
schemes, w hich they had go t to  face up to  in 
the future.

Sir John  K ennedy (Electricity  Com m ission) 
attended  the inquiry  to give any assistance he 
could. In reply to  a question , he said th a t the 
C om m issioners were very m uch exercised as 
to how  the fu tu re dem and fo r electricity in the 
next five o r six years was going to be met. 
T here was n o t the slightest doub t, as far as 
Scotland was concerned th a t the o u tp u t o f  this 
schem e and  o f  L och Sloy, as well as the proposed 
sta tion  in G lasgow , w ould be required  to meet 
the dem ands o f  the Scottish  area.

Mr. Jam es Beard, consulting  engineer, said 
th a t the estim ated  revenue from  the energy 
sold to  the C entral E lectricity Board am ounted  
to  £567,710. The to tal annual cost o f  operation  
was estim ated  a t £480,920, w hich included 
£111,610 for transm ission . T he surp lus of 
£86,790 w ould m eet the deficit on the G airloch 
and  A ultbea schem es, calculated  a t £8,000, 
and  the rem ainder could  be  used to  m eet the 
deficit on  o ther schemes. A sked w hether any 
alternative p ro jec t to  the  T um m el-G arry  
schem e could  be developed, w itness replied 
he did n o t th ink  so— certainly n o t one which 
w ould  be available for the sam e date. Tech
nically, the T um m el-G arry  schem e was one of 
the  m ost in teresting  in the world.

M r. Jam es W illiam son, consu lting  engineer, 
agreed th a t  if  the  schem e w ent th ro u g h  it 
would flood the G ram pian  C om pany’s dam  built 
in 1938 a t a  cost o f  £27,000 by the  outflow 
from  their T um m el Bridge pow er sta tion  and 
the dam  w ould be o f  no fu rth er use.
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Bombed Railway Substation
Reconstruction at Streatham and Purley

OF  the forty-three a ttended  ro tary  con
verto r substa tions supplying traction  

current fo r the Southern  Railway’s train  
services to  the suburban  areas, one was 
destroyed by enem y action during the 
“ blitz ”  period , when Streatham  substation 
received a  direct h it on  O ctober 2nd, 1940, 
resulting in  the whole substation  becom ing 
completely gutted  with the im m ediate loss o f 
traction an d  signalling 
current supplies. The 
11-kV supply to  Sutton 
substation was also in
terrupted.

Emergency cable re
pairs were im m ediately 
instituted, and  while the 
substation still burnt, 
work was com m enced on 
joining the two 11-kV 
Sutton feeders to  two o f 
the Tulse Hill substation  
feeders, the th ird  Tulse

the necessary p lan t from  Purley substation , 
replacing th a t p lan t by  m ercury-arc recti
fiers, which were m ore easily obtainab le  and  
cheaper th an  ro tary  p lant. The Purley 
substa tion  was ideally placed for conversion 
to  a m ercury-arc rectifier una ttended  sub
sta tion  since it  was on  the direct line o f the 
33-kV cable supply from  South  C roydon  to  
Star Lane, b o th  o f which are una ttended

Hill feeder being arranged tem porarily  to  
give a supply o f signalling curren t from  this 
latter substation . These emergency repairs 
were com pleted only seventeen hours after 
the substa tion  was wrecked.

The prob lem  then  was to  restore the 
substation, which h ad  con tained  fou r 1,500- 
kW  ro tary  convertor equipm ents including 
twelve single-phase transform ers, together 
with associated groups o f  11-kV sw itchgear 
in stonew ork cell structures, and  660-V D C  
switchgear, all o f  which had been destroyed. 
Finally, it was decided to  reconstruct the 
substation in its original form , and  to  obtain

B u r n t - o u t  r o t a r y  c o n v e r t o r s  and  
t r a n s f o r m e r s  a t  t h e  S t r e a t h a m  
s u b s t a t io n  a n d  ( le f t )  t h e  n e w  3 3 -k V  
s w it c h g e a r  a t  t h e  P u r le y  s u b s t a t io n

rectifier substations. Actually 
Purley could only provide three 
ro tary  convertor equipm ents, so 
a spare unit was obtained from  
W arlingham  substation.

In o rder to  avoid in te rrup tion  
o f the supply from  the Purley 
substation  the reconstruction, 
and the installation  o f  the 
rectifier p lan t with its switch- 

handled  in three stages, each 
stage em bracing one-th ird  o f  the p lant. The 
main features o f  the new p lan t were the 
installation  for the first tim e fo r traction  
service on  the Southern R ailway o f  33-kV 
indoor type cellular sw itchgear with circuit- 
breakers o f  the m inim um  oil type and  
pum pless air-cooled steel-tank rectifiers.

gear was

Travellers’ Benevolent Institution
The half-yearly Court of Governors of the 

Commercial Travellers’ Benevolent Institution 
will be held at the London offices, 4b, Frederick’-s 
Place, E.C.2, on June 30th.
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COMMERCE a n d  IN D U STR Y
Higher Engineering Wages. 

Export Credits Guarantees

P A R T IC U L A R S are given in the Board o f  
Trade Journal o f  April 28th o f  the E .C .G .D . 

(Contracts) Policy for consumer goods which 
became available under the Export Credits 
Guarantee Scheme on May 1st. This supersedes 
the War Emergency Policy the valuable features 
of which it retains with further protection to 
the exporter. It covers insolvency or pro
tracted default on the part o f  the buyer; 
exchange restrictions which prevent the transfer 
o f sterling to the United K ingdom ; the 
occurrence o f  war between the buyers’ country 
and the United Kingdom or war, revolution, 
etc., in the buydr’s country; and the cancellation 
or non-renewal o f  an export licence or the 
im position o f  restrictions on the export o f  
goods not previously subject to licence. Up  
to 85 per cent, o f the contract price is guaranteed 
for insolvency or default and up to 90 per cent, 
in all other cases. For exporters who do not 
wish to insure against losses occurring before 
shipment the E .C .G .D . (Shipments) Policy is 
available at a lower premium.

For capital goods similar guarantees are 
available but in this case policies are framed to 
suit individual contracts. Full particulars are 
obtainable from the Export Credits Guarantee 
Department, 9, Clements Lane, Lombard 
Street, E.C.4.

Refusal to Work Overtime
Fifty maintenance men at three Manchester 

Corporation power stations are declining to 
work overtime because o f  dissatisfaction  
arising from a claim for a wages increase which 
has been considered nationally. The men who 
are employed on the overhaul o f  machinery 
are acting against the advice o f  their trade 
union.

Engineering Wages Increased
An award has been issued by the National 

Arbitration Tribunal upon the claim made by 
the engineering trade unions for an increase in 
the basic rates o f  their members. The Tribunal 
approves an immediate increase o f  4s. 6d. per 
47-hour week in the basic wage rates for adult 
male employees to apply to both time and piece 
workers. The existing national bonus remains 
unaltered but it is ruled that piece-work prices 
must be sufficient to enable a man o f average 
ability to earn at least 27y per cent, over the 
new basic time rate. It is stipulated that time 
workers’ merit rates, lieu rates and com 
pensatory bonuses, etc., shall continue.

Ulster Electricity Workers’ Wages
The Industrial Court, under an award issued 

in London last week, has decided that a claim  
for a wage-rate increase for labourers in the 
area o f the Electricity Board for Northern  
Ireland shall be settled in accordance with an 
agreement made by the parties. This provides 
that instead o f the present varying rates for 
different districts the basic rates shall be as

New  Export Credit Policies.

follow s:— From the first full pay period follow 
ing April 18th, Is. an hour ; from January 1st 
next, Is. OJd. an hour; and from July 1st, 1946, 
Is. l^d. an hour. The trade union side o f  the 
National Joint Industrial Council for the 
industry had claimed that the basic rates of 
wages for labourers in the area should be re
placed by those for labourers in Londonderry, 
namely Is. ljd ., plus the war bonus payable 
to all electricity workers in Great Britain and 
Northern Ireland.

High-Speed Steel
Under the Control o f  Iron and Steel (N o. 41) 

Order, 1945 (S.R . & O. 1945 N o. 408), high
speed steel, for which a licence from the Iron 
and Steel Control has hitherto been required, 
may now be obtained by Departmental authori
sation (M . form). The Order also frees iron 
powder from control.

Water Treatment
Fuel Efficiency Bulletin N o. 39, issued by the 

Ministry o f  Fuel and Power, deals with means of 
preventing scale and corrosion in boilers and 
auxiliary plant. Separate sections are allocated 
to types o f  natural water supply, methods of 
treatment (viz., internal, external, conditioning 
and electrical), blow down, corrosion, routine 
control, removal o f  oil and destruction of 
bacteria. The note on electrical treatment is 
limited to the statement that while several forms 
have been devised, in which minute currents are 
passed through the water, giving good results'in 
some cases, the scientific basis does not yet 
appear to have been com pletely elucidated. It 
is recommended that expert advice should 
always be obtained before adopting any system.

Y.E.P. Offices
The Yorkshire Post reports that the Yorkshire 

Electric Power Co. has acquired Scarcroft 
Lodge, with 160 acres o f  land. Recently the 
company submitted to Wetherby R .D .C . plans 
for administration offices, residential buildings, 
canteen and sports ground on land at Scarcroft.

Training Building Apprentices
A bout 25,000 apprentices a year are needed 

to enter the building industry (as compared with 
a new entry o f  6,000 last year) to make good the 
natural wastage on an assumed force o f 625,000 
craftsmen. If a proper balance between craftsmen 
and apprentices (i.e. the proper balance o f age) 
is to be reached within five years it is necessary 
that this annual recruitment o f 25,000 should 
start now. This is one o f  the conclusions 
reached in the second report o f  the Building 
Apprenticeship and Training Council (Stationery 
Office, 9d.).

Besides indicating essential minima for all 
apprenticeship agreements in the building 
industry, the Council has prepared a scheme 
which has been approved by the Government 
for apprentices to erect buildings under the 
guidance o f  craftsmen instructors, the work
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being carried out on behalf o f any local authori
ties by an “ apprentice master ” nominated by 
a joint apprenticeship committee. Applications 
to participate in the scheme have already been 
received from nine local authorities and will 
require 409 apprentices, who will be engaged on 
building 113 houses. The Council believes that 
the scheme can be developed to enable at least 
10,000 boys who cannot obtain suitable training 
in the industry to learn their trade under craft 
instructors and will also enable a few badly 
needed permanent houses to be erected now.

Lighting Progress
Fluorescent lamps, which were still subject to 

control, provided most o f  the lighting develop
ment during 1944. The British Thomson- 
Houston Co., Ltd., in its report on progress says 
that the most striking feature was the extensive 
adoption o f continuous troughing, largely 
because it is unobtrusive and reduces installation 
costs. The troughing is available in single-lamp 
and two-lamp units. There has been an increas
ing preference for fittings giving a fair amount 
of upward light which does away with the 
depressing effect o f  dark ceilings. Another 
tendency has been towards more robust fittings.

During the year the com pany’s lighting 
engineers have been frequently called upon to 
design installations. One task has been the 
designing and production o f  equipment for 
the improved street lighting authorised by the 
Ministry o f  Hom e Security. The engineers 
have had to consider the conversion o f  existing 
lanterns in the simplest and cheapest way. The 
rehabilitation o f  normal street lighting has also 
commenced.

January 1st saw the introduction o f  the 
“ Warm-White ” fluorescent lamp. The com 
bination o f  a reduction in price with an improve
ment in the life rating o f fluorescent lamps is 
said to have given the user a 40 per cent, 
increase in light value. Special lamps have 
found application in optical instruments, 
particularly the 250-W M.E. electric discharge 
lamp which has been extensively used in the 
Vickers projection microscope.

Philips’ Sub-licensing Rights
A Reuter report from N ew  York states that 

the National Bank Trust Co., has announced 
that all licences issued by the Radio Corporation 
of America under U .S. patents o f Philips’ 
Incandescent Lamp Works, Eindhoven, Holland, 
will terminate on July 1st. From that date, 
Philips will handle their own licensing arrange
ments in the United States. Licences which 
cover possibly as many as 700 radio patents were 
issued by Philips in 1925 to the General Electric 
Company and the Westinghouse Co. While the 
companies had the right to sub-license, the bulk 
o f the sub-licensing was done by the R.C.A.

Non-Ferrous Metals Federation
At a meeting held in Birmingham last week  

over 150 firms in the non-ferrous metals industry 
were represented at the inauguration o f the 
British Non-ferrous Metals Federation, when 
Mr Horace W. Clarke was elected first president, 
Mr W J. Terry and Mr. W. H. Henman vice- 
presidents, Messrs. Peat, Marwick, Mitchell & 
Co., 18, Bennett’s Hill, Birmingham, secretaries 
and’ Mr. R. Lloyd Gibbins treasurer.

During the proceedings it was emphasised 
that such a Federation could materially assist 
in the post-war reconstruction period by creating 
a fully-organised industry to which Government 
direction could be applied as a whole instead o f  
to a collection o f competing firms, big and small.

The aims o f the new Federation are not 
confined merely to a basic scheme o f  co-operative 
effort to ensure fair trading within the industry 
and econom ic stability, it intends also to 
promote and support research into methods o f  
production and to encourage all branches o f  
technical, market and industrial design. Its 
activities will tend towards a hitherto unknown 
degree o f rationalisation and modernisation  
both o f  plant and o f production methods, which 
obviously must do much to assist in the revival 
of export trade.

The founder members o f the Federation are :—  
The Brass and Copper Tube Association, 
the Brass Wire Association, the Brazed Brass 
Tube Association, the Cold Rolled Brass & 
Copper Association, the Condenser Plate 
Association, the High Conductivity Copper 
Association, the Manufactured Copper Associa
tion, the Nickel Silver Association and the Zinc 
Rollers’ Association.

Trade Publications
Callender’s Cable & Construction Co., Ltd., 

Hamilton House, Victoria Embankment, Lon
don, E.C.4. Leaflet (N o. 143) describing and 
illustrating the first three-core 132-kV cable, o f  
the impregnated (nitrogen) pressure type capable 
o f  transmitting 110,000 kVA, to be installed 
commercially for the Central Electricity Board.

Leaflet (N o. 139), illustrating a straight cable- 
joint box, mining type, o f  uncrushable pressed 
steel design.

Crofts (Engineers), Ltd., Thornbury, Bradford, 
Yorks.— Illustrated folders (N os. 4413 and 4415) 
describing “ Airflex ” clutches and brakes, ex
panding and contracting, made under Fawick 
patents for actuation by compressed air.

Banner Electric Co., Ltd., Burford House, 
Hoddesdon, Herts.— Leaflet descriptive o f  a 
tester (short circuit and continuity) for small 
coils.

Applicants for copies o f  these publications 
should write on business letter-headings.

Powdered-metal Contacts
The wide variety o f  composition, shapes and 

sizes in which electrical contacts are being 
fabricated from metal powders for switches 
and similar current-breaking devices is indicated 
by Mr. E. I. Larsen (P.R. Mallory & Co., U .S .A .) 
in a short paper recently presented at a 
symposium arranged by the American Institute 
o f  M ining and Metallurgical Engineers.

Contact pieces made in this way weigh 
from 0 001 oz. up to 4 lb., the contacting face, 
being as small as 0 001 sq. in. up to 6 sq. in  
in area. Shapes include round and rectangular 
buttons, some with radii or bevels on the con
tacting faces; rings, cups, rectangular bars, 
some with a radius across the width and/or 
at one end o f  the contacting face; while form- 
pressed pieces have included both acute and 
obtuse angles and such irregular shapes as a 
radius blended into a flat, which may be stepped. 
Nearly all contacts made in this way are brazed 
or welded to a copper or alloy backing member ;
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these operations must be performed with care 
to avoid overheating, which may change their 
chem ical com position and is thus detrimental to 
operating characteristics.

Powder metallurgy is claimed to combine 
high load-carrying properties with ability to 
interrupt short circuits. Because o f  the com 
plexity o f  manufacture the author does not 
describe in detail the exact procedure; instead 
he emphasises the absolute necessity for rigid 
control o f  raw materials and fabricating 
processes as well as the need fo r  close collabora
tion between users and makers in the establish
ment o f  correct designs.

St. Pancras House-Service Unit
Following a request by the Ministry o f  Works 

Directorate o f  Post-W ar Building that the 
electrical industry should consider the develop
ment o f  a combined control unit for single-meter 
domestic electrical installations, a number o f  
units have been designed and submitted to the 
E .D .A . and the appropriate com m ittee o f  the 
I.E.E. At this w eek’s meeting o f  the St. Pancras 
Borough Council the Electricity and Public 
Lighting Committee reported that one o f  these 
units was the result o f  the combined efforts o f  
the technical staff o f  the Electricity Department. 
The unit had been submitted to the General 
Electric Co., Ltd., with a request for a quotation  
for its manufacture on a mass-production basis. 
The company had quoted for 1,000 lots to be 
taken as and when they were required during the 
next two years, two gross to be ordered shortly 
at £2 14s. 8 jd . each net. The Committee 
recommended the purchase o f  288 units at the 
price quoted, the Contracts and Finance Com 
m ittees concurring.

Flue-Gas Washing at Battersea
The Electricity Commissioners recently invited 

the observations o f  the London County Council 
and the M etropolitan Borough Councils con
cerned on an application by the London Power 
Co., Ltd., for consent to a further extension o f  
the Battersea power station by the installation  
o f  a 60,000-kW  generator, a 5,000-kW  house- 
service set and two boilers. For security reasons 
the use o f  flue-gas washing plant at the station  
has been discontinued during the war, but while 
these reasons no longer exist, the Commissioners 
propose to defer the question o f  the resumption 
o f  gas-cleansing in connection with existing  
plant and its adoption for the new plant until 
they have considered a report by the Department 
o f Scientific and Industrial Research on the 
subject. The L.C.C. and the Battersea, Chelsea, 
Kensington and Westminster Councils are 
m aking representations for the immediate re
establishment o f  the precautionary measures 
and for the im position o f  any more stringent 
or specific measures which may appear desirable 
in the light o f  the D .S.I.R . report.

Photo-telegraph Services
In recent years radio transmission o f  photo

graphs, drawings, documents and plans has 
been greatly developed. Before the war, Cable 
& Wireless, Ltd. operated only three photo
telegraph circuits— with Melbourne, N ew  York  
and Buenos Aires. Traffic was negligible, 
except on the N ew  York circuit, on which about 
45 pictures were handled every month. To-day,

although the whole o f  the London photo
telegraph apparatus was lost in the fire which 
destroyed the com pany’s central telegraph 
station at M oorgate in M ay, 1941, eleven 
services are being operated with Empire and 
foreign countries, and nearly 2,000 photographs 
and facsimile documents a m onth are now  
being transmitted and received.

Electricity Supplies Cut Off
The cold snap at the beginning o f  this week 

necessitated the cutting-off o f  electricity supplies 
in many parts o f  the country on M onday last. 
In m ost cases there was a stoppage o f  45 minutes 
commencing just before 8.30 a.m.

Trade Announcements
Hellerman Electric, Ltd. and the Bowthorpe 

Electric C o., Ltd., state that they have “ out
grown ” their London office and Messrs. 
N . L. Keen, C. E. D. Catley and K. A. Sillick 
are now available at 138, Sloane Square, S.W .l 
(Sloane 3579).

Allan Eyre & Co., Ltd., Chesterfield, inform  
us that they recently opened a branch at 19-21, 
W oodstock Road, Oxford, where they are 
carrying a full range o f  switchgear and all 
electrical accessories. The branch manager is 
Mr. W. T. Vernon.

The British Aluminium  C o.’s Manchester 
office is temporarily at Chancery Chambers, 55, 
Brown Street, Manchester, 2 (telephone: Black- 
friars 8913; telegraphic address: Aluminium  
Manchester). The branch manager is Mr. J. R. 
Whitelegg.

J. M. Webber & Co., Ltd., have m oved to 
244, Tottenham  Court Road, London, W .l.

TRAD E M ARKS
K ECENT applications for trade marks 

1 include the fo llow in g; objections may be 
entered within a month o f  April 25th :—

A n o v a n e .  N o .  632,238, Class 9. Electrical 
measuring instruments; meteorological instru
ments, and apparatus for measuring volume, 
pressure, temperature and speed.— Pilot En
gineers, Ltd., Ford Street W orks, Chestergate, 
Stockport.

A rdente. N o. 633,156, Class 9. Telegraphic 
and telephonic apparatus; radio apparatus; 
loudspeakers; speaking tubes; and parts (not 
included in other classes) o f  all such goods.—  
R. H. Dent, Ltd., 309, Oxford Street, W .l.

B r a d c o n ,  B r a d r u m  and B r a d m a t i c .  N o s . 
633,171, 633,172 and 633,173, respectively, 
Class 9. Coin-freed and coin-controlled  
apparatus, electrical apparatus not included in 
other classes, electric switches, radio and 
television apparatus, etc.— L. C. Bradley, 
L. J. Bradley, F. C. Bradley and N . E. Bradley, 
trading as L. C. Bradley, 20, Church Road, 
Perry Barr, Birmingham, 20.

L o n d e x .  N o .  629,705, Class 9. Electrical 
instruments and apparatus, and parts thereof, 
none being goods included in other classes.—  
Londex, Ltd., Brettenham House, Strand, W.C.2.

Lum-A rc. N o. 628,510, Class 11. F lood
light, limelight and like projector lam ps adapted 
for use with an electric arc, and parts and 
fittings not included in other classes.— Lum-Arc 
M anufacturing Co., Ltd., 22, High Street, 
Kingston-on-Tham es, Surrey.
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M anufacturers’ W ar W ork—I I
A Diversity o f Products

F a b r ic a te d  p o s t s  fo r  t h e  B a i l e y  
p o n to o n  b r id g e  a n d  ( r ig h t )  c o n 
v e r t in g  2 - p d r . n a v a l p o m -p o m  
m o u n t in g s  f r o m  h a n d  -to  p o w e r  
o p e ra t io n  a t  t h e  F e r g u s o n , P a i l i n  

w o r k s

aircraft and o f  the airscrew  
hub for the M erlin engine 
was carried out early in 
1939, and fo llow in g  a pause 
from 1939 to  1941 during 
which tim e sw itchgear for new  
war factories, etc., was o f  high  
priority, contracts were carried 
out covering driving sprockets 
for the M atilda tank and  
U niversal carrier, V alentine  
2-pdr. tank gun m ountings, 
shoulder pieces and feed  trays 
for 37 m m, gun m ountings, 
m udguards for Churchill tanks 
and prism atic visors tor 
Crusader and Centaur tanks.

In the second o f  our series o f  articles on the 
wartime activities -o f  electrical manufacturers 
details are given o f  the important work done 
in producing a variety o f  war requirements, 
ranging fro m  pull-throughs to gun mountings.

Ferguson, P a ilin , Ltd.

I N  view  o f  the large part fabricated steel 
structures p lay in their norm al product, 

it is natural that the m ajor contribution  o f  
Ferguson, Pailin , L td., w ou ld  be in  this 
direction. D evelop m en t o f  m anufacturing  
processes o f  a bom b hoist for the W ellington

A  large contract for spare parts for M atilda  
tanks was executed, experim ental idler wheels 
for the Churchill tank were designed, and  
with the dem and for heavier fire power 
in our tanks steel fabrications for adapting a 
heavy gun to  a Churchill chassis were pro
duced. Before “ D  ” day, and at the urgent 
request o f  the Tank Production  D epartm ent, a 
large quantity o f  com ponents were produced  
for the w aterproofing o f  Churchill vehicles.

W ork carried out on  gun equipm ent and  
carriages has varied from  com plete 6-pdr. 
anti-tank carriages to converting 2-pdr. naval 
pom -pom  m ountings from  hand to  pow er  
operation. R ecoil gear for 4-in. naval guns, 
fabricated fram es for 40-m m . B ofors guns 
and various assem blies for a new  naval anti
aircraft gun have also been produced. 
A ssistance has been given in designing and  
developing fabricated steel gear boxes for  
gun m ountings to replace existing casting  
designs and a cartridge chute for a new  naval 
m ounting. This assistance a lso  included  
item s o f  equipm ent for the rem ote pow er 
control o f  guns and autom atic setting o f  fuses.

In 1942 the com pany undertook the m anu
facture o f  fabricated posts to  link the various 
sections o f  the Bailey p on toon  bridge to 
gether and has now  produced about 13,000. 
On behalf o f  the Adm iralty m any thousands 
o f  transformers for radiolocation and wireless 
equipm ent have been designed and produced. 
Experim ental equipm ent has a lso  been pro
vided in connection  with application o f  
radiolocation  in aircraft. Other item s have 
been equipm ent for training anti-aircraft
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personnel, fabricated covers for main gear 
cases for B attle and F leet class destroyers, as 
w ell as transport fram es for aircraft engines.

Berry’s Electric, Ltd.
A b ou t 1,020,000 sm ok e shells, 230,000  

2-inch m ortar bom bs, 530,000 percussion  
fuses, 1,770,000 pull-throughs, 40 ,000 tele
scope cases, 201,300 electrical detonators, 
and  103,000 wireless 
carriers and valve cases 
have been produced  
by Berry’s Electric,
Ltd. In ad d ition  the

O v e r  2 ,500  o f  t h e s e  s p e c ia l 
s w it c h b o a r d s  h a v e  b een  
m a d e  b y  B e r r y ’ s  E l e c t r i c ,  
L t d . ,  f o r  u se  w i t h  m o b ile  

g e n e r a t in g  p la n t s

M inistry o f  Aircraft 
P roduction  has had
100,000 special v o lt
age regulators, 70,000  
rheostats and control 
panels for U  - b oat 
d etection  apparatus, 
and 13,000 flare-path 
equipm ents. T hough  a pre-war product, the 
com p any’s sw itchgear, to-day representing  
about one-fifth o f  the total output, has found  
its w ay in to  a large num ber o f  war estab lish 
m ents, including ordnance factories, docks 
and quaysides, aircraft factories and aero
drom es. M uch special apparatus has been  
supplied  and' n o  few er than 2,500 sw itch
boards have been  constructed  for m obile  
R .A .F . generating plants.

N early  all the radiators installed  in  the 
R oyal N avy , M r. R aym ond  Berry, chairm an  
and m anaging director o f  the com pany, tells 
us, are supplied  by Berry’s, the “ A dberry ”  
(a version o f  the “ M agicoal ”  type) for the  
principal cabins and an extrem ely robust 
wall unit for general purposes. T he A dm iralty  
also  purchases w ater heaters required for  
certain purposes. A  very few  utility radiators 
are a lso  being m ade.

W illiam  G eipel, Ltd.
B efore the war W illiam  G eipel, L td ., pro

duced contro l gear, hand and autom atic, both  
to  standard and special designs for a w ide  
range o f  uses. S ince the arm am ent pro
gram m e began there have been  m any novel 
applications o f  their products and m uch inter
esting developm ent work undertaken w hich, 
though  prim arily for  war purposes, w ill have  
their peacetim e uses and adaptations. In 
heavier gear, con tro l o f  w ind tunnels with 
extrem ely fine variations o f  speed, equipm ent 
for R oya l O rdnance and aircraft “ sh ad ow  ” 
factories, coh tro l from  the w atch office o f  
aerodrom e fire and attack alarm  system s, 
part supply arrangem ents and warning

system s in relation to  aircraft m ovem ent, are 
exam ples o f  the co m p a n y ’s activ ities.

W hilst m ost o f  these equ ipm ents have been  
special, it is in the field o f  com m unications  
and radio that the m ost in tensive developm ent 
w ork has been carried o u t and a vast number 
o f  app lications o f  pow er supp lies for these 
uses on seago ing  d uty  has been m et. C on
tactors capable o f  operating in all conceivable

p osition s and resistances in com p act form  
capable o f  d issipating appreciable heat have 
been w idely used . The need  for resistance to 
clim atic changes, shock  con d ition s , etc., as 
well as the space factor  m ade the com pany’s 
patent steel-clad  resistance particularly suit
able for naval w ork, and resistance assem blies 
for m any duties have been  bu ilt up.

A part from  the in corp oration  o f  standard  
designs o f  con tactors in  gear for tank start
ing, signal and anti-subm arine w ork, many 
new  designs have been  d evelop ed . Special 
designs o f  p u sh -b utton s, p rotective circuit 
arrangem ents, regulating gear, etc., have been 
undertaken.
Burco, Ltd.

M illion s o f  fuses have been  m ade by 
B urco, L td ., w h ose o ther “  unusual ”  pro
ducts have included  tracers, can ister bombs, 
parachute assem blies, air-raid apparatus, oil 
drum s and other sheet m etal w ork. A  large 
num ber o f  boilers were supp lied  at the be
ginning o f  the war for use in A .R .P . shelters 
— the num ber for L on d on  a lon e w as several 
thousand . Very few  boilers have been made 
during the war, as the p lant w as turned over 
com pletely  to  m un ition  production . 
M idland E lectric M anufacturing C o., Ltd.

B esides m eeting increasing dem ands for 
m aterial to  be used by the electrical trade in 
the equ ipping o f  essentia l w orks, w ar pro
du ction  factories, e tc ., the M idland Electric 
M anufacturing C o., L td ., has been  engaged  
on  the production  o f  essen tia l electrical 
equipm ent in large quantities for the 
A dm iralty, War Office and A ir M inistry.
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Provincial Electric Supply
Minister at A ssociation’s Annual Luncheon

T H E  M inister o f  Fuel and Pow er (M ajor G. 
L loyd  G eorge) was the principal guest at 

the annual luncheon  o f  the Provincial Electric 
Supply A ssocia tion  at the Savoy H otel, 
London, on  A pril 25th. The chairm an o f  the 
A ssociation  (M r. S. Selw yn G rant) presided  
and in proposing the health o f  the guests 
w elcom ed M ajor L loyd  G eorge, Mr. Henry  
Berry, chairm an o f  the C onjoint C onference  
o f  Public U tility  A ssocia tions and o f  the  
M etropolitan W ater Board, and Sir Robert 
Renwick. Mr. G rant assured the M inister  
o f the industry’s good w ill and claim ed that 
the A ssocia tion  had done a great deal to  
provide electricity to  country districts.

In his response, M ajor L loyd G eorge  
referred to his M inistry’s heavy task and said  
that not all section s were so  easy to handle as 
the electricity supply industry. N o t on ly  
had it m ade a m ost valuable contribution  to  
industry during the war, on the dom estic side 
many m ore people had  turned to  electricity  
when coa l w as short, w hich  at tim es had  
raised a great problem . There was a severe 
shortage o f  generating plant and this lack  
would be accentuated  as the war cam e to  an  
end and the dem and for appliances increased. 
It w ould be som e tim e before the situation  
could be rectified. D uring the war the 
G overnm ent had had to take trem endous 
risks and they had been  justified ; on ly on  
five or six  occasion s had it been necessary to  
cut o ff supplies. The G overnm ent was 
extremely grateful to  the C .E .B . and the 
industry for the w ay in which they had met 
the situation.

C ontinuance o f  som e m easure o f  control 
would be necessary after the war but he 
wanted to  see it exercised with the consent o f  
the industry itself. T hrough a jo in t com 
mittee which he had set up representing the 
heavy electrical plant m anufacturers and the  
Ministry, h igh  priority had been obtained  
for labour for the production  o f  plant. 
Referring to  the depletion  o f  coal stocks, the 
speaker said that the M inistry w as d oing its 
best to  build them  up again and although by 
October he m ight have to  say that the 
position w as n ot saved, w ith the co-operation  
o f the supply industry and the consum ers we 
should be able to  get safely through next 
winter.

People did not realise h ow  m uch had been  
done in  the w ay o f  rural electrification. H e  
recognised that the cost o f  construction  and  
o f  w ayleaves w as a serious handicap. A gri
culture cou ld  benefit considerably from  
electricity and electricity depended upon coal. 
The reorganisation  o f  the coal industry was 
o f  vital concern to  electricity. There were

difficult tim es in front o f  us but electricity  
could  make things less difficult and his 
M inistry desired to  be o f  the greatest possible  
assistance to  the supply industry.

Mr. H enry Berry a lso  responded, m en
tioning his desire to  m eet each o f  the associa
tions represented upon the C onjoint C on
ference.

Annual M eeting
R eporting upon the past year’s activities 

at the subsequent annual m eeting, Mr. Selwyn  
G rant said  that M r. Frank Christy had  
retired from  the E xecutive C om m ittee, his 
place being taken by Mr. H . J. A ylott. Sir 
John D alton  had also  jo ined  the C om m ittee  
and Mr. E. G . Baker had been appointed  
secretary. F o llow ing  the withdraw al o f  the 
Edm undson G roup from  the A ssociation , 
M essrs. Towers and M ekie had resigned from  
the C om m ittee.

D u rin g  the year there had been an increase 
in the war bonus o f  Id. per hour and the 
trade un ion  side had  put in  a dem and for a 
further increase which was not justified by 
the cost o f  living figure; this had been  
rejected by the Industrial Court. There had  
been a failure to  arrive at a uniform  sick pay  
schem e for the electricity, gas and other  
public utility services.

Mr. Grant spoke appreciatively o f  the  
w ork o f  the Joint C om m ittee o f  Electricity  
Supply O rganisations o f  which the A ssocia
t ion ’s vice-chairm an, Mr. A . J. F ippard had  
been appointed chairm an. A s the result o f  
an approach by the N ational Farm ers’ U n ion , 
an increase in w ayleave paym ents for com 
pensation  for interference with agriculture  
had been negotiated . T hey were hop ing to  
place their views upon proposed am endm ents  
to  the C om m issioners’ prescribed form  o f  
accounts before the Joint C om m ittee so  that 
an agreed report could  be subm itted to the 
Com m issioners. They had m ade proposals  
to  the Central Electricity Board for m odifica
tions in the form  o f  the grid tariff. They  
favoured  the basing o f  the k ilow att charge  
upon the average o f  the highest half-hourly  
dem ands in  January, February, N ovem ber  
and D ecem ber; the I .M .E .A . concurred in  
this. T hey had  kept an  eye on  proposed  
legislation  to  ensure that their statutory rights 
were n o t being prejudiced. H e feared that 
there was not likely to be a d im inution in the 
num ber o f  such proppsals.

A fter a reference to  the work o f  the C on
jo in t C onference, M r. G rant dealt w ith the 
subject o f  rural electricity supply— a matter 
in  which m em bers were particularly con 
cerned. H e said they were anxious and



656 E l e c t r ic a l  R e v ie w M ay  4 , 1945

ready to proceed  with the drive w hich  was so  
n oticeab le before the war but the serious  
handicaps o f  increased  costs and uncertainty  
as to  the future o f  the industry had to  be 
faced. H e p oin ted  ou t that the price o f  
electricity had largely rem ained  at the pre
war level which reflected the greatest credit

upon  the industry and had proved  the value 
o f  private enterprise. M r. G rant sa id  he 
hoped  that the authorities w hen considering  
the question  o f  reorganisation  w ou ld  measure 
the so lid  ach ievem ents o f  the past against the 
abstract estim ates and hopes o f  the future 
trum peted by p olitical theorists.

B.E.A.I.Â. A nnual Meeting
Sir Harry Railing’s Address

T H E  thirty-fourth annual general m eeting  
o f  the British E lectiica l and  A llied  M anu

facturers’ A ssociation  was held  in L on d on , on  
A pril 19th, S i r  H a r r y  R a i l i n g ,  chairm an o f  
C ouncil, presiding. In presenting the report, 
the chairm an referred to  the losses w hich the  
A ssocia tion  and the industry had suffered by  
the deaths o f  M r. P. S. Turner, Mr. J. A . 
H irst, Mr. A . Berkeley, Mr. F . D udley  D ock er  
and M r. A . G . Seam an. T he chairm an also  
m entioned  the kn ighth ood  b estow ed  on  Dr.
A . P. M . F lem ing.

T urning to  th e  activities o f  the A ssociation , 
Sir Harry dealt w ith the change in the con 
stitu tion  o f  the C ouncil, by w hich the elected  
representation  w as increased from  18 to  24, 
and the C ouncil was given pow er to  co-op t  
ten  instead  o f  seven additional m em bers. 
In the elections which had just been  held  the 
C ouncil had  been brought up to  the num ber 
agreed upon . H e believed  that this change  
w ould  be o f  m utual assistance to  m embers 
in putting their problem s before the C ouncil, 
and to  the C ouncil when considering and  
advising m em bers on their problem s.

T he prospect o f  early victory, at least in  
the E uropean war, w as so  c lose that they  
were justified  in turning their thoughts to  
the production  o f  their norm al peacetim e  
products, so  far as labour con d ition s w ould  
perm it. A lthou gh  the industry had  been  
engaged  largely on  war w ork during the 
year, there had  been an opportun ity  o f  co n 
sidering certain aspects o f  the future and  
prelim inary d iscussions had taken p lace with 
G overnm ent D epartm ents o n  a num ber o f  
problem s. T he A ssociation  had been in touch  
with the M inistry o f  W orks, and  as a  result 
the interested  m em bers had  m ade arrange
m ents co llectively  to  supp ly  the necessary  
electrical equipm ent for the im m ediate h ou s
ing program m e. In  these n egotia tion s the 
m anufacturers received the closest support 
from  the Electrical D evelop m en t A ssociation , 
and a Joint C om m ittee o f  the E .D .A . and  
m anufacturers, estab lished  at the suggestion  
o f  Mr. C larence Parker, chairm an o f  E .D .A ., 
had  been o f  the u tm ost value.

N ego tia tio n s were well advanced  w ith the  
M inistry o f  Supply and the B oard  o f  Trade  
fo r  the disposal o f  surplus electrical eq u ip 
m ent, whereby a schem e w ould  be put in to

operation  w hich they believed  w ould  result 
in this equ ipm ent b eing released for com 
m ercial use in a m anner which w ould  disturb 
the norm al w orking o f  the industry as little 
as possib le . D eta ils cou ld  n o t be given until 
they had been finally approved  and agreed by 
other interested bodies.

The A sso c ia tio n ’s relations with the British 
E ngineers’ A ssocia tion  continued  to  be most 
cordial, and  the D irectors o f  the tw o bodies 
were in con stan t touch  over the problems 
affecting the engineering industry as a whole, 
in  ad d ition  to  the m eetings o f  the joint
B .E .A ./B .E .A .M .A . C om m ittee, which had 
been held  during the year. The jo in t meetings 
o f  the I .M .E .A ./B .E .A .M .A . C om m ittee had 
con tinu ed  through ou t the year and had  
resulted in several problem s being rapidly and 
am icably d isposed  of.

Sir H arry said  he w as con vin ced  that the 
establishm ent o f  the P rofessional Engineers’ 
A p poin tm ents Bureau, in  which he, as 
President o f  th e  In stitu tion  o f  Electrical 
Engineers, h ad  a particular interest, would 
be o f  the greatest value to  a very large number 
o f  professional electrical engineers, and also 
to  m anufacturers, w hen those engineers were 
securing p osition s aiter the war, or manu
facturers were seeking to fill the gaps caused 
by the war.

H e expressed  thanks to  Mr. W atlington and 
to  m em bers o f  the staff for  the excellent 
services they had  rendered during the sixth 
year o f  the w ar in  extrem ely difficult and 
trying circum stances. In con clu sion  he said 
that the reconstruction  problem s and post
war problem s w ith  w hich they w ou ld  be faced 
in the not to o  d istant future w ou ld  require 
from  them  the sam e qualities w hich they had 
show n during the lon g  years o f  war. Each 
firm and each  unit sh ou ld  do  its u tm ost to 
develop  its needs individually and with great 
efficiency, and jo in tly , as m em bers o f  the 
A sso c ia tio n , they m ust concentrate always 
on the great aim s that united  them  rather 
than over-em phasise poin ts o f  detail. That 
applied  to  their industrial problem s in  the 
sam e m anner as it applied  to  n ation al and 
in ternational questions. I f  they w orked  in this 
spirit they w ould  con tin u e to  fulfil their 
responsib ilities to  their great industry and to 
the econ om ic life o f  the nation .



Thë chairm an then announced  the result 
o í the ballot e lecting tw elve m em bers o f  the 
A ssociation  to  be m embers o f  the C ouncil for 
the session  1945/6 as fo llo w s: Beiliss & 
M orcom , L td .; Bruce Peebles & C o., L td .; 
Brush Electrical E ngineering C o., Ltd. ; 
Chloride Electrical Storage C o., Ltd. ; English  
Electric C o., Ltd. ; W. T. G lover & C o., Ltd. ; 
Hick H argreaves & C o., Ltd. ; Jackson  
Electric S tove C o., Ltd. ; Johnson  & Phillips, 
Ltd. ; M icanite & Insulators C o., Ltd. ; N alder  
Brothers & T hom pson , L td .; and J. H. 
Tucker & C o., Ltd.

M r .  G . R. B a r c l a y  proposed a vote o f  
thanks to  Sir Harry R ailing, w hich was 
seconded b y  M r .  E l l i c e  C l a r k  and carried  
unanim ously.

A t the subsequent m eeting o f  the C ouncil 
the fo llow in g  com panies were co-opted  
m embers o f  the C ouncil: A llen  W est & C o., 
Ltd. ; C rom pton  Parkinson , Ltd. ; Lancashire  
D ynam o & C rypto, Ltd. ; Q uasi A rc C o., 
Ltd. ; and A . R eyrolle & C o., Ltd. Mr. E. C. 
H olroyde (jo in t m anaging director o f  C rom p
ton Parkinson, Ltd.) and Sir Harry R ailing  
(chairman and jo in t m anaging director, 
General E lectric C o., Ltd.) were elected  
chairman and vice-chairm an respectively for  
the next session .
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I.E.E. Scottish Centre
P ro p o se d  E d in b u rg h  S u b -C e n tre

A  REQUEST for the formation o f an Edin
burgh Sub-Centre has been received by the 

Scottish Centre Committee o f  the Institution of 
Electrical Engineers. A memoran
dum has been circulated setting 
out the arguments which have 
been advanced for and against 
the proposal and members o f  the 
Centre are being asked to express 
their views. The Sub-Centre, if 
formed, would serve the counties 
of East Lothian, M idlothian, West 
Lothian, Peebles, Selkirk, R ox
burgh and Berwick. The southern 
half o f Fife, now served by the 
Dundee Sub-Centre, might also 
be recommended for inclusion.

In its 1944-45 report the Com 
mittee states that after careful 
consideration it has decided that 
specialised groups would not 
receive adequate support in the 
area and at the m oment are not 
desirable. A good mixture o f  
papers from the Sections will be 
maintained in the programme.
The membership o f  the Centre 
has increased from 1,179 to 1,287 
and during the past session the 
average attendance at meetings has been about 
68 compared with 63 in the previous session. 
The average attendance o f  Students’ Section 
meetings has been 31 in Glasgow and 15 
in Edinburgh. The Dundee Sub-Centre 
(membership! 130) reports an average attendance 
at meetings o f  45 (against 40 in 1943-44).

New Battery Vehicles
G rea te r Speed and R ang e C la im ed

IM PROVEM ENTS in design incorporated in 
a new range o f  battery electric vehicles are 

claimed by the makers, A. C. Morrison 
(Engineers), Ltd., 10, New  Street, Leicester, 
to increase both mileage and speed by one- 
third and reduce operating costs by one-third. 
An average speed o f about 21 MPH and a 
range on straight running o f 60 miles per charge 
(or 80 miles with an oversize battery) are the 
actual figures said to be attained. These results 
have been achieved by reducing the weight of 
the vehicle (by as much as 13 cwt.), by increasing 
the efficiency o f  the motor (to an average 
efficiency o f 84 per cent.) and by reducing the 
transmission losses (by 20 per cent.).

The peculiar body/chassis frame assembly in
corporates no chassis frame as such but has, 
fitted to the base, two short longitudinal inverted 
channels, only the length o f  the batteries. 
Transversely, to tie these and carry the batteries, 
are two angles, while inside the channels, at 
either end, are fitted four quarter-elliptical 
springs with double leaves. Instead o f the usual 
motor with axle and differential, two separate 
split-pole motors with aluminium yokes drive 
the back wheels through pinions on the motor 
shafts and ring gears on the hubs.

Three sizes o f  vehicles will be available— 
15 cwt., 20 cwt. and 30/40 cwt., with 30-, 36- 
and 44-cell batteries respectively, each 161 Ah. 
Standardisation o f parts for these three models 
has been effected to a very considerable extent 
and no fewer than 90 per cent, o f the parts are 
common to the whole range.

The types o f body provided for the new vehicle 
include an enclosed van, an open-sided milk 
truck, a semi-open-side milk truck and a plain 
truck. The body panelling consists o f  £-in.
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plywood, on one side o f  which is bonded a steel 
sheet. The panels are riveted to the steel 
body frame and the joint is sealed with plastic 
synthetic rubber. The method o f construction  
permits the vehicles to be packed for export in 
an unassembled state, requiring only 50 man- 
hours for final assembly abroad.

E l e c t r i c a l  R e v ie w
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Forthcoming Events
Saturday, May 5th.— London.— I.E.E. London 

Students’ Section Visit to Brimsdown power 
station (2.45 p.m.).

Monday, May 7th.— Birmingham.—James 
Watt Institute, 6 p.m. (tea, 5.30 p.m.). Annual 
general meeting and visit o f  the President, 
Sir Harry Railing.

Tuesday, May 8th. —  London. —  University 
College, Anatomy Theatre (entrance from 
Gower Street), 1.15 p.m. Lecture on “ The 
Future o f  Dom estic Lighting and Heating,” by 
Prof. R. O. Kapp. (Admission free without 
ticket.)

London.— Royal Empire Society, 1.15 p.m. 
Institute o f  Export. Address by Lord W oolton  
on “ Export Trade After the War.”

Manchester.— Engineers’ Club, Albert Square, 
6 p.m. I.E.E. North-W estern Centre. Annual 
general meeting and paper, “ The Place o f  
Radiant, Dielectric and Eddy-Current Heating 
in the Process Heating F ield ,” by L. J. C. 
Connell, O. W. Humphreys and J. L. Rycroft.

Wednesday, May 9th.— London.—Institution 
o f  Electrical Engineers, 5.30 p.m. “ Localisation  
o f  Faults in Low-voltage Cables, with Special 
Reference to Factory Technique,” by J. H. 
Savage.

London.— At Institution o f  Civil Engineers,
10.30 a.m. Iron and Steel Institute. Annual 
general meeting (continued on Thursday).

Sheffield. — Royal Victoria Station Hotel,
7.30 p.m. Association o f  Supervising Electrical 
Engineers. “ Modern Repair W orkshop Prac
tice,” by W. E. Hymas.

Thursday, May 10th.— London.— Institution o f  
Electrical Engineers, 5.30 p.m. Annual general 
meeting (corporate members and associates 
only).

Friday, May 11th.— London.— Royal Institu
tion, 5 p.m. “ X-ray Analysis : Past, Present 
and Future,” by Sir Lawrence Bragg.

London.— 39, Victoria Street, S .W .l. 6.30 
p.m. Junior Institution o f Engineers. Informal 
meeting to discuss the formation o f a Research 
Discussion Circle.

Newcastle-on-Tyne.— County Hotel, Neville 
Street, 7 p.m. I.E.E. North-Eastern Students’ 
Section. Annual general meeting and “ sm oker.” 
(Altered date and time.)

Saturday, May 12th.— Cardiff.— Physics D e
partment, University College, Cathays Park,
2.30 p.m. Institute o f  Physics (South W ales 
Branch). “ U se o f  Infra-red Radiation in 
M edicine,” by Prof. W. V. Mayneord. (Open 
to visitors.)

Monday, May 14th.— Nottingham.— Corpora
tion Gas Showrooms, Parliament Street. 6 p.m. 
Nottingham  Society o f  Engineers. Display o f  
films o f  engineering interest. Compère, M.
A. Crosbie.

Tuesday, May 15th.— London.— Institution o f  
Electrical Engineers, 5.30 p.m. Radio Section. 
Discussion on “ The Characteristics o f  Lumines
cent Materials for Cathode-Ray Tubes,” to be 
opened by C. G. A. Hill.

London.— Lighting Service Bureau, Savoy 
Hill, 6.15 p.fn. A ssociation o f  Supervising 
Electrical Engineers. W inning . ètiifim  in 
Branch papers competition.

London. — At Institution o f  Mechanical 
Engineers, 5 p.m. Illuminating Engineering 
Society. Annual general meeting and (5.30 p.m.) 
address on “ D aylight and its Penetration into 
the Sea,” by Dr. W. R. G. Atkins,

Thursday, May 17th.—London. —  Institution  
o f  Electrical Engineers, 5.30 p.m. (tea at 4.45 
p.m.). Repetition o f  Kelvin Lecture on “ The 
Scientific Principles o f  R adiolocation ,” by 
Sir Edward Appleton, K .C.B., F.R .S.

Saturday, May 26th. — Birmingham.— Grand 
H otel, 12.30 for 1 p.m. Birmingham Electric 
Club. Luncheon.

Brisbane Services

T H E New  Farm power station, Brisbane, 
which is operated as a sub-department 

o f  the City Department o f  Transport, supplies 
electricity in bulk to both the electricity and 
transport undertakings and also to the City 
Electric Light Co. In 1943-44 the total output 
was 163-3 million kWh compared with 144T 
m illion kWh in the previous year, an increase 
o f  13 per cent. O f this 114-0 m illion kWh was 
supplied to the Department o f  Electricity at 
0-503d. per kWh and 39-8 million kWh to the 
Department o f  Transport at 0-552d. per kWh, 
both figures being considerably lower than in 
the preceding year. The report states that the 
combined representations o f  the Council and 
the City Electric Light Co. to the Com
missioner o f  Prices and the Minister o f  Mines 
on the high pithead price o f  coal (21s. 9d. per 
ton) and the poorer quality have not so far 
produced satisfactory results. A reduction of 
5 per cent, in railway freight costs, however, 
made the average price o f  coal delivered 
(£1 9s. 4d. per ton) lower than in 1942-43.

The Department o f  Electricity reports a 
record profit o f  £71,480, revenue increasing by 
£72,465 to £597,869. The average revenue per 
domestic consumer was £4 13s. 6d. per annum, 
equal to 1 -735d. per kWh sold. Corresponding 
figures for commercial and industrial consumers 
were £41 10s. 5d. and 1 1 0 3 d .; and for rural 
consumers £13 13s. 2d. and l-418d. Total 
sales were 102-8 m illion kWh, including 60 
m illion kWh for industrial and commercial 
purposes and 40-4 million kW h for domestic 
uses.

It is recorded that the supply was satisfactorily 
maintained in spite o f  severe electrical storms 
and abnormal interruptions caused by a plague 
o f  frogs (how they interfered with the supply 
the report does not say). In the quick restora
tion o f  supply the Department’s radio station 
again rendered good service. A  recently 
established standardising laboratory and instru
ment repair section has proved o f  great benefit 
to the State generally; many instruments have 
been repaired and calibrated for the Services, 
including gyro com passes for the Royal 
Australian Navy.

There was a large increase in the revenue 
o f  the Department o f  Tramways (from 
£1,288,301 to £1,500,644) and the net profit 
rose from £248,034 to £333,324; in the year 
preceding the outbreak o f  war the, profit was 
only £90. The number o f  tickets issued in 
1943-44 represented 157 m illion passenger 
journeys against 135 million in 1942-43. Trams 
ran 10 million miles and buses 0-5 million.
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Power Development in Russia
OM E information relating to power develop
ments in Russia shortly before the war have 

been sent us by the Society for Cultural Relations 
with the U .S.S.R . B y th een d ofl937  the aggregate 
installed capacity o f  all power stations was 10-9 
million kW with an output o f  38,000 million 
kWh. Hydro-electric output is not given for 
later than 1934, when it was 2,123 million kWh, 
but that figure is said to have increased in each 
of the follow ing years. In 1935 the aggregate 
length o f  high-voltage transmission lines was 
7,500 miles, 220 kV being used for inter-regional 
connection and 110 kV (50 per cent, o f  the total) 
and 38 kV (40 per cent.) for local networks. 
Additions were being made at the rate o f  600 
miles per annum.

Fourteen o f  the steam stations in which peat 
is largely used as fuel had over 100,000 kW 
installed, the average per station being 36,200 
kV. Steam pressures o f 470, 880 and 1,470 lb. 
per sq. in. were used. Stations are built with 
a view to high-voltage inter-connection.

Hydro-electric schemes included the Dnieper 
station containing nine units with an overall 
rating o f  558,000 kW. Work has been started 
on the construction o f  a chain o f stations to use 
the resources o f Lake Sevan in Soviet Armenia, 
which is situated 6,500 ft. above sea level. The 
accumulated energy reserves o f the lake are to 
be used over a period o f  fifty years by lowering 
its natural level by one metre each year, the 
outflow passing through a cascade o f  stations 
developing about 2,000 million kWh annually. 
The Kanakir station, the lowest o f  the cascade, 
is already in operation.

Further developm ent o f  the Kuibyshev  
hydro-electric scheme, which is to have an 
ultimate installed capacity o f  over 3 million kW 
and an annual output o f  over 7,000 million  
kWh, to be transmitted to M oscow and the 
Urals at 330 or 440 kV, was stopped by the war.

These data are taken from “ Twenty-Five 
Years o f  Power Developm ent in the U .S .S .R .” 
by A. V. Winter which was published in 1943. 
Another work entitled “  Twenty-Five Years of 
Soviet Power Engineering ” by V. I. Veitz, also 
published in 1943, contains som e figures relating 
to combined heat and power stations. In 1939 
the number o f  such stations was 106 with an 
installed capacity o f  1,750,000 kW or 22 per 
cent, o f  the total capacity o f  thermal stations at 
that time. These had a heat output o f  22 million 
mega-calories. The supply systems have a total 
length o f  about 320 miles.

L.C. Oscillators

P U BLISH ED data on the instability o f  
inductances and capacitances are a 

formidable reminder o f  the difficulties to be 
expected in devising stable L.C. oscillators, which 
may be defined as thermionic AC generators 
whose frequency is controlled by a resonator 
having inductance and capacitance elements 
which may be lumped or distributed. There is 
some risk that oscillators o f  this kind may 
receive less attention than they properly deserve 
because o f the high repute that has been 
deservedly won by crystal oscillators during the 
last two decades.

A  paper prepared by M r . N . Lea (Marcom s 
Wireless Telegraph Co., Ltd.) for the Radio

Section o f the Institution o f Electrical Engineers 
resumes some familiarity with the subject and 
as been compiled largely from the development 

engineer’s point o f  view, being based upon the 
author’s experience within a limited field. It 
is an admission that present knowledge makes 
it necessary to visualise an unpleasantly long 
list o f  instability factors, which assume varying 
orders o f  importance when applied to individual 
designs, But it is well to remember that a 
design may be built up on the basis o f  any one 
o f  almost endless combinations o f  materials, 
functions and dimensions; hence one need not 
be unduly discouraged by a catalogue of 
difficulties, many items o f  which may be circum
vented by methodical reasoning and/or happy 
inspiration.

It is clear that L.C. oscillators with some 
pretensions to stability will play a part in the 
future o f telecommunications and that their 
possible uses will cover the whole frequency 
spectrum with but minor reservations. Crystal 
and L.C. types should seldom be considered 
as rivals, since the frequencies generated by the 
latter are capable o f  variation manually or by 
modulation over ranges that are quite impossible 
with the former.

Methods o f  thermal compensation are dis
cussed and the importance o f humidity is 
emphasised, a diagram o f the permittivity o f  
moist air being included. Attention is directed 
to the advisability in some cases o f sacrificing 
high Q values, which are one o f the outstanding 
merits o f  the crystal resonator, in order to 
facilitate design from a thermal point o f  view.

New Swedish Power Stations

D U R IN G  March two further power plants 
were inaugurated in the north o f  Sweden 

by the Waterfalls Board, namely, the Torps- 
hammar station on the Gima River, a tributary 
o f the Ljungan River, and the Stadsforsen 
station on the Indal River. They rank among 
the biggest in the country and constitute fine 
examples o f  modern Swedish engineering in 
this field.

The Torpshammar station, which has cost 
36,000,000 kr., including 8,000,000 kr. for 
the regulation o f the lake system, utilises a head 
of 128 metres, an exceptionally high fall for 
Swedish conditions. This has been created by 
extensive rock blasting. The machine hall is 
situated in the rock 125 metres below the surface 
of the ground, and after having passed the 
turbine, the water is conducted through a 
blasted discharge tunnel 4,700 metres long. 
The station is designed for 100,000 kW, though  
for the present only one set o f  55,000 kW  
capacity is installed. The water is conducted 
from the river to the turbine through a vertical 
steel tube.

Above Torpshammar, at the Lering Falls, a 
smaller power station o f 10,000 kW has just 
been completed, at a cost o f  4 million kronor. 
As a consequence, the natural channel o f  the 
Gima River has been dried up, and to carry 
the large amount o f  timber that is floated in 
these parts, an artificial 3-mile-long flume has 
been constructed o f  concrete.

The Stadsforsen station, which utilises a fall 
height o f 30 metres, has two sets with a combined 
capacity o f  90,000 kW. It is planned to install 
a third unit in the near future.
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ELECTRICITY S U P P L Y
Glasgow Emission Complaint. State A id for Southend.

Glasgow.— G r i t  E m i s s i o n .— At the last m eet
ing o f  the Electricity Committee the town clerk 
submitted a letter from solicitors on behalf 
o f the proprietors o f  various properties. The 
solicitors referred to damage which was alleged 
to be due to the deposit o f  grit emissions from  
the Dalmarnock power station lodging in the 
roofs and gutters, and intimated that their 
clients proposed to hold the Corporation  
liable. The Committee repudiated liability  
and authorised the town clerk to defend any 
action that might be raised.

Guildford.— S u p p l y  t o  E s t a t e s . — The Elec
tricity Committee is seeking sanction to borrow  
£13,034 for providihg an electricity supply to 
the Stoke Hill and Park Barn estates.

London.— H i r e  o f  P o r t a b l e  A p p a r a t u s . —  
Hackney Electricity Committee has approved the 
purchase o f  1,000 electric kettles and irons as 
and when they are obtainable. In spite o f  the 
increased cost, it is recommended that the 
apparatus should be hired at existing rentals to 
consumers who have been rehoused follow ing  
damage to their premises by enemy action.

Scotland. —  S m a l l  S c h e m e s  A d v o c a t e d .  —  
Writing in the Scottish Geographical Magazine 
Mr. Allan Arthur, M .Inst.C.E., M .I.E.E., a 
member o f  the National Trust for Scotland, says 
that the policy o f  the North o f  Scotland Hydro- 
Electric Board is largely based on practice on 
the Continent, where conditions are totally 
different. Many small projects o f  under 50 
kW are operating econom ically to-day in 
Highland glens at well under ¿d. per kWh. 
These schemes, which could supply all the needs 
o f  the Highlands, could be constructed for a 
fraction o f  the cost o f  the very large schemes 
projected. In m ost cases the smaller schemes 
take water from small streams without inter
fering with the watershed or local amenities.

Southend-on-Sea. —  G o v e r n m e n t  A s s i s t a n c e .  
— Councillor S. Lewis, chairman o f  the Finance 
Committee, informed the Town Council recently 
that the amount o f  Government assistance given 
to Southend was £1,132,000. The view was 
held in som e quarters that the assistance had 
been obtained by way o f  grant, but he regretted to 
say that every penny o f  the m oney advanced to 
the trading undertakings would have to be 
refunded. The amounts received by the under
takings were: electricity, £122,120; transport, 
£60,804; gas, £7,904; and water, £4,721.

Tynemouth.— P u r c h a s e  o f  U n d e r t a k i n g . —  
The Electricity Committee has asked the elec
trical engineer to make inquiries as to the 
commitments which would be involved in the 
event o f  the purchase by the corporation o f  
that part o f  the undertaking o f  the North- 
Eastern Electric Supply Co., Ltd., which lies 
within the borough.

Overseas
Canada.— Q u e b e c  R u r a l  E l e c t r i f i c a t i o n  

B u r e a u . — The Government o f  the Province o f  
Quebec intends to spend $12,000,000 to promote 
rural electrification, the money to be granted to

electricity co-operatives, according to the text 
o f  a new Bill. The measure, sponsored by the 
Premier (Mr. M. Duplessis) will create a Rural 
Electrification Bureau to be com posed o f three 
members, one o f them representing the agri
cultural class. The Governm ent will appoint 
the members and a secretary and all salaries will 
be paid out o f  the consolidated revenue fund. 
The president will receive $10,000 annually, the 
other two members $8,000 and the secretary 
$6,000.

East Africa.— P o w e r  L i n e  B e t w e e n  K e n y a  
a n d  T a n g a n y i k a . — It is officially announced 
that on May 1st the East African Power and 
Lighting Co., Ltd., is to apply to the Govern
ment o f  Kenya for a bulk supply licence 
authorising the purchase o f  electricity at Moa in 
Tanganyika. According to African World, this 
application may be regarded as a preliminary 
step in the inauguration o f  an electric power 
line between K enya and Tanganyika.

India.— S i n d  E l e c t r i f i c a t i o n  P l a n . — A 
report in Indian Engineering states that a 
programme is being prepared for the electrifica
tion o f  every town in the province o f  Sind after 
the war. Under it, three stations would be 
set up in Upper, Lower and Central Sind, 
operated by hydraulic power from the Tando 
M astikdan Falls near Sukkur. The cost o f the 
scheme is estimated at two crores o f  rupees.

TRANSPO RT
Brazil.— P r o p o s e d  U n d e r g r o u n d  R a i l w a y  

—The Brazilian M inistry o f  Transport has 
received favourably a project to link the 
electrified suburban line o f  the Central do Brasil 
at R io de Janeiro with a new metropolitan 
underground system. According to the 
sponsor, the line could be com pleted in about 
two to three years and would require the sum of 
200 million crs. in public subscriptions. The 
main project consists o f  the establishment of 
one underground trunk line, called the Circular 
Dupla, which will be a prolongation o f the 
existing suburban lines o f  the Central do Brasil. 
It would be about 6 km. long and two branch 
lines would com plete the principal net o f the 
system. It is believed that at the end o f  this 
year the project will be definitely organised and 
sale o f  shares in the enterprise will be started.— 
Reuter's Trade Service.

RADIO and TELEPHONY
France.— H a v r e - N e w  Y o r k  C a b l e  R e s t o r e d .  

— Paris Radio reported last week that the direct 
Havre-New York cable had been restored.— 
Reuter.

Great Britain.— N e w  P h o t o - T e l e g r a p h  C i r 
c u i t . — As part o f  their plans for the develop
ment o f  telecom munications in the S.E.A.C. 
area, Cable & Wireless, Ltd., are operating a 
direct photo-telegraph circuit between London  
and Colom bo, Ceylon. The circuit is working 
on an experimental basis and is not yet open for 
general Press or public traffic.
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Some customers like large terminal boxes. 
Others want them small and out of the way. 
Some like them on top and others at the side. 
Quite a few don’t care because they don’t 
have to connect up the motors !
On the new L.S.E. industrial size motors the 
terminal boxes are split diagonally, which 
makes it easy to get at the terminals without 
necessitating a great big box, and the cables 
can enter from any one of four directions. This 
is a good box, worthy of the motor, and we hope 
that it will please more than half our customers.

LAU REN CE, SCOTT 
& ELECTROMOTORS

L I M I T E D

N O R W I C H ,  M A N C H E S T E R  / | V r \  L O N D O N  A N D  B R A N C H E S
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Radio Receiver Design
Competing in Export Markets

1A ST  m onth's d iscussion  m eeting o f  the 
J  R ad io  Section o f  the Institution o f  

Electrical Engineers dealt w ith the design o f  
receivers, b o th  broadcast and television, for 
the post-w ar m arket.

M r . L. H. B e d f o r d  introduced the subject 
with the forecast that elaborate radio sets 
w ould  be replaced by television receivers, so  
that the ordinary broadcast sou n d  receiver 
w ould eventually be regarded as the “ secon d ” 
set. The w artim e “ boom  ” enjoyed by the 
radio industry had probably raised labour  
costs above the average o f  industry as a whole. 
It w ould  therefore be faced with the necessity  
for offering its products at price levels which 
w ould be regarded as good  value by the 
public. The solu tion  o f  that econom ic  
problem  w ould appear to  lie in the m echa
nisation o f  m anufacturing m ethods and  
econom y in design to  avoid  unnecessary  
elaboration, as well as the standardisation  
o f  com ponents, including valves.

Push-button  actuation , a lthough technic
ally frivolous, was likely to  be a perm anent 
feature o f  all but the sim plest sets in future, 
being a log ica l m eans o f  satisfying the 
genuine public dem and for the sim plification  
o f  operational control. There was adverse 
judgm ent up on  the future o f  tuning indicators 
o f  the “ m agic eye ” type.

The very extensive developm ent o f  “ radar” 
w ould  appear to  affect television  only to a 
lim ited extent. A part from  m uch extended  
know ledge o f  pulse and tim e-base circuits, 
the main advance seem ed to  have been made 
in  the production  o f  im proved screens and  
electron-guns for cathode-ray tubes. Other 
aspects considered were view ing-screen size 
and the relative m erits o f  direct view ing and  
projection.

H om e M arket Too Sm all
In the discussion which fo llow ed  it was 

pointed  ou t that the hom e m arket w ould be 
able to  absorb only  a fraction o f  the potential 
output o f  the radio industry i f  it continued  
at its present level o f  production. There was, 
how ever, a w orld  shortage but we should  
have to  act quickly and im prove our produc
tion  planning if  we were to com pete success
fully w ith other countries. F or the im m ediate 
post-w ar period  we sh ou ld  concentrate on  
sets designed prim arily for export which  
could  a lso  be so ld  in the hom e market.

The pre-war broadcast receiver attem pted  
to com bine to o  m any functions ; it was 
difficult to  tune on  short waves and the 
quality o f  reproduct on  from  the local station  
w as often  sp oilt by a.v.c. There was m uch  
to  be said for the idea o f  tw o sets for every

household , a quality receiver for the local 
station  and, for long distance reception, one 
o f  the export m odels. In the past, British 
sets for export were often equipped with 
A m erican valve types to facilitate servicing; 
there was an urgent need for a com parable 
British standard range o f  valves. The develop
m ent o f  miniature com ponents during the war 
w ould have som e influence on design, par
ticularly in relation to car radio receivers and 
“ personal ” portables, but it was necessary 
to guard against the tem ptation to reduce 
unduly the size o f  high-powered sets until we 
had also discovered a “ m iniature w att.”

Better Sound Reproduction
O pinion was divided on the desirability o f  

including a “ m agic eye ” tuning indicator. 
On the question o f  providing higher quality  
o f  reproduction o f  sound transm ission, it was 
held that to o  m uch em phasis had in the past 
been given to high frequencies in the “ k ilo
cycles ” region and that there was a tendency  
to overlook  distortion at the low er end o f  the 
scale. The taste o f  the general public, long  
debased by hearing only cheap receivers, 
w ould  have to be re-educated before high  
quality sets could  be regarded as a com 
m ercial proposition . T o accom plish that it 
w ould  be necessary to set aside a B.B.C. 
channel, probably at u .h .f., which could  be 
relied upon to m aintain the highest quality  
throughout the day.

In the present state o f  the art, television  
projection cou ld  not com pete econom ically  
with direct view ing o f  the im age on  the 
fluorescent screen. There was a strong case  
for standardising ordinary cathode-ray tubes, 
giving a lead to valve m anufacturers. The 
developm ent o f  tubes for projection was a 
legitim ate field for unrestricted com petition . 
There was room  for im provem ent in the 
brightness o f  direct view ing screens, so  that 
they could  be used in a norm ally lighted  
room . A  tube face with a surface designed  
to discrim inate against reflections from  
external sources w ould facilitate a solution . 
Sim plification o f  controls was e ssen tia l; both  
focusing and synchronising controls should  
disappear, leaving only those for m ain tuning, 
sound volum e and brightness. The cost o f  
the set to the purchaser should  include any  
special aerial equipm ent needed. There w ould  
be a lim ited m arket for com prehensive instru
m ents with provision for broadcast, television  
and gram ophone reproduction. I f  housed  in 
a single cabinet such a set w ould  be unw ieldy, 
and it was worth while considering the 
building o f  such equipm ent on  the unit 
system.
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FINANCIAL SECTION
Company News. Stock Exchange Activities.

Reports and Dividends
Electric Supply Corporation, Ltd.— Mr. A. J. 

Fippard (chairman) stated at the com pany’s 
annual meeting last week that in Sussex where 
they had nearly 600 miles o f mains and over 
400 substations they had been allowed to 
connect more farms, but apart from these and 
supplies on all areas for direct war purposes, 
normal development ceased five years ago. 
Critics often overlooked that.

Referring to the “ White ” Memorandum on 
post-war reorganisation, he said that it had the 
support o f  the great majority o f company and 
municipal undertakings, including progressive 
power companies. Electricity distribution, as 
distinct from generation, was essentially a local 
matter and for maximum efficiency and enter
prise the units should not be too large. N o one 
had yet suggested a tribunal better qualified 
than the proposed area committees nor any 
more practical scheme for furthering the interests 
o f  present and prospective consumers.

Present coal prices, the chairman said, em pha
sised the need for a uniform basis for bulk 
supply charges to all undertakings instead o f the 
unfairness o f some sections o f the 1926 Act.

The British Oxygen Co., Ltd., proposes to pay 
a final ordinary dividend o f  8 per cent. (same). 
With the increased interim dividend this makes 
16 per cent, (against 15 per cent.) for the year. 
Net earnings for 1944, after provision for
E.P.T., were slightly smaller at £370,369, com 
pared with £384,527 for 1943, but £107,777, 
representing recoveries in respect o f war damage 
and air-raid precautions expenditure previously 
written off, has been credited to appropriation 
account. This additional amount is included in 
the £150,000 which is placed to general reserve. 
The balance carried forward is approximately 
the same as last year’s figure o f  £87,471.

Telegraph Construction & Maintenance Co., 
Ltd.— In his statement circulated with the report 
and accounts the chairman, Mr. Colin F. 
Campbell, says that the com pany’s works have 
been fully occupied during the year; the output 
is still well beyond their normal capacity and 
has exceeded expectations. Despite the present 
burden o f taxation a strong financial position 
has been maintained which will be o f  inestimable 
value when the company is called upon to 
satisfy the peacetime demands o f  the home and 
export markets, both o f  which will undoubtedly 
be heavy.

The British Electrical Resistance Co., Ltd., 
reports a trading profit for the year ended July 
31st last o f  £50,349, as compared with £24,087. 
The net profit was £5,694 (£5,766). The divi
dend is maintained at 20 per cent., and £4,402 
(£3,708) is carried forward. There is no 
transfer to general reserve (against £2,299).

W. Canning & Co., Ltd., record a trading 
profit for 1944, after taxation, o f  £78,481 
(against £81,623), and the other income 
amounts to £1,559 (£662). The net profit is 
£67,733 (£68,498) to which is added £52,571 
(£47,823) brought in. Reserve receives £15,000

(£25,000), em ployees’ benevolent fund £5,000 
(same) and the University o f  Birmingham 
development appeal £10,000 (nil). The dividend 
is maintained at 22\ per cent, by a final payment 
o f 5 per cent, and a bonus o f  12£ per cent., and 
£56,554 is carried forward.

The Telephone & General Trust, Ltd.— In a 
statement circulated with the report, Sir 
Alexander Roger, chairman, says that the 
valuation o f securities shows an appreciation of 
15-74 per cent, compared with 9 15 per cent. 
N egotiations for the purchase o f the Jamaica 
Government telephone system have not yet 
been finally concluded but a draft agreement is 
now reaching its final stages and, if approved, 
will be presented for ratification to the House 
o f  Representatives.

The W essex Electricity Co. reports a net 
profit for 1944 o f £187,280 (against £204,615) 
to which is added £77,507 brought in. A sum 
o f  £30,000 is written off discount on debenture 
stock. After maintaining the ordinary dividend 
at 5 per cent, by a final payment o f  3 per cent. 
£84,787 is carried forward.

The Urban Electric Supply Co., Ltd., is paying 
a final dividend o f  4 per cent., again making 8 
per cent, for the year. The net profit for 1944 
was £19,612 (against £16,233).

The South Wales Electric Power Co. proposes 
to increase its final dividend to 4 per cent., 
making 6 per cent, (against 5£ per cent.) for the 
year. The net profit last year was £192,325 
compared with £168,413 for 1943.

The Isle of Wight Electric Light & Power Co., 
Ltd., has announced a final dividend o f  5 per 
cent., making 8 per cent, (same) for the year. 
Last year's profit was £58,334 against £51,067 
the year before.

Allen West & Co., Ltd., have announced a 
dividend o f  7J per cent, (same) on the ordinary 
shares. The profit for the year to January 31st 
last was £50,197 against £49,873 for the pre
ceding year.

Tube Investments, Ltd., is paying an interim 
dividend o f  10 per cent, on the ordinary stock 
and one at the same rate relatively on the 
liaison ordinary shares. Similar interim divi
dends were paid last year.

The London Electric Transport Finance Cpn., 
Ltd., in its accounts for 1944 show loans to 
transport undertakings amounting to 
£36,975,658 (£36.675,658) and to municipalities 
and public bodies, £131,000 (£281,000).

The Pressed Steel Co., Ltd., is maintaining its 
dividend at 27^ per cent, by a final payment of 
17^ per cent.

The Cables Investment Trust, Ltd., is again to 
pay an interim dividend o f 2 per cent.

The Ever Ready Co. (Great Britain), Ltd.,
reports a net profit for the year ended March 
31st last o f  £588,935, compared with £621,813 
for the preceding year. The dividend on the 
ordinary stock is being maintained at 40 per 
cent, by a final payment o f  25 per cent.
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New Companies Companies’ Returns
Barlite Lamps, Ltd.— Private company. Regis

tered April 18th. Capital, £7,000. Objects: To 
carry on the business o f manufacturers, pro
ducers and assemblers of, and, dealers in, gas 
discharge and fluorescent tubes, fluorescent 
chemicals, electric lamps, gas discharge and 
fluorescent advertising signs, gas and oil lamps, 
etc. Subscribers: G. H. Knight, Birches, Head 
Road, Hanley; and P. K. Brennan, Indene, 
Blythe Bridge. Registered office: Glebe Street, 
Stoke-on-T rent.

C. & D. Electric (Appliances), Ltd. Private 
company. Registered April 19th. Capital, 
£1,000. Objects: To carry on the business of 
manufacturers of, and dealers in, electrical 
appliances, including dynamos, motors, arma
tures, magnetos, batteries and lamps, wireless 
sets and accessories, etc. Directors: J. H. 
Hinton and Bertha I. Hinton, both o f 33, 
Hartington Road, Bolton. Registered office: 
Court Chambers, Mawdsley Street, Bolton.

Harman & Suckling Co.. Ltd.— Private com" 
pany. Registered April 19th. Capital, £100. 
Objects: To carry on the business o f electrical 
engineers, electricians, etc. First directors: J. E. 
Harman, 90, Wilmington Gardens, Barking 
(chairman) and R. Suckling, 75, Hetherfield 
Gardens, Barking. Registered office: 90,
Wilmington Gardens, Barking.

Monton Radio Co., Ltd.— Private company. 
Registered April 21st. Capital, £1,000. Objects: 
To carry on the business o f wireless distributors, 
manufacturers of. and dealers in, wireless and 
electrical equipment, etc. C. Cullimore, 
Christleton, Chester, is a permanent director. 
Registered office: 10, White Friars, Crewe.

T. A. Garness. Ltd.— Private company. Regis
tered April 21st. Capital, £3,000. Objects: To 
carry on as electrical contractors and general 
electrical engineers, etc. First directors: T. A. 
Garness (permanent managing director) and Mrs. 
Hilda V. Garness, both o f  99, Harland Rise, 
Cottingham. Registered office: 93, Anlaby 
Road, Hull.

Parker Wilson Products, Ltd.— Private com 
pany. Registered April 23rd. Capital, £1,000. 
Objects: To carry on the business o f manu
facturers of, and dealers in, radio and television 
sets, batteries, etc. Directors: FI. Parker
Wilson, 25, Kenton Park Crescent. Kenton, 
Middlesex, and three others. Solicitors: Mills* 
Currie and Gaskell, Kenton, Middlesex.

W. .1. McIntyre Electrical Engineers, Ltd.— 
Private company. Registered April 23rd. 
Capital, £1,000. Objects: To acquire the 
business o f an electrical engineer carried on 
by W. J. McIntyre at 118, Queens Head Road. 
Birmingham. Directors: Mrs. Eva F. McIntyre 
and James Thompson, both o f 118, Queens 
Head Road, Birmingham, which is the registered 
office.

Lowdil Electrical Contractors, Ltd.— Private 
company. Registered April 23rd. Capital, 
£100. Objects: To carry on the business of 
electrical contractors, electrical and mechanical 
engineers, etc. Permanent directors: H. L. 
Dillow, 144, College Road, N .W .10, and three 
others. Secretary: Gwendoline W. Dillow.
Registered office: 76, New Cavendish Street, 
W .l.

Statements of Capital
Economic Electric Co. (Liverpool), Ltd.—

Capital, £10,000 in £1 shares. Return dated 
December 4th, 1944. 8,300 shares taken up.
£8,300 considered as paid. Mortgages and 
charges: £2.550.

Alliance Electrical Co., Ltd.—Capital, £2,500 
in £1 shares. Return dated November 16th, 
1944. 1,330 shares taken up. £502 paid.
£828 considered as paid. Mortgages and 
charges: Nil.

Increase of Capital
Durrington Electric Light Co., Ltd.—The 

nominal capital has been increased by the 
addition o f  £1,000 in £1 shares, beyond the 
registered capital o f £3,500.

Mortgages and Charges
Sanders Radio, Ltd. — Mortgage dated Septem

ber 29th, 1939, charged on 42, Victoria Road 
West, Hebburn (being properties acquired by 
the company on December 30th, 1944). Amount 
owing: £281. Registered pursuant to Section 
81 of the Companies Act, 1929. Holders: 
Jarrow Permanent Building Society.

Telephones & Radio Coil Winding Co., Ltd. 
(formerly Tuskite Tube Manufacturing Co., 
Ltd.).— Debenture, charged on the company’s 
undertaking and property, present and future, 
including uncalled capital, registered March 
30th, 1945, to secure £500. H older: R. Harrison, 
Maidenhead.

E. Dawson (Lamp Factors), Ltd.— Satisfaction 
to the extent o f £250 on December 1st, 1943; 
£250 on April 17th, 1944: and £500 on March 
6th, 1945, o f  debentures dated December 5th, 
1938, and registered December 13th, 1938.

R. J. Kemp & Co., Ltd.— Assignment on 
March 26th, 1945, of proceeds o f contract, to 
secure all moneys due or to become due from 
the company to Lloyds Bank, Ltd., not exceeding 
£2,500.

G. N. Haden & Sons, Ltd.—Satisfaction to the 
extent o f £49,000 on March 9th, 1945, of series 
of debentures authorised January 22nd, 1921, 
and registered January 31st, 1921.

Winding-up Petition
B. & B. Batteries, Ltd.— A petition for the 

winding-up of the company is to be heard next 
Monday, May 7th, at the Royal Courts of 
Justice, Strand, London, W .C.2.

Bankruptcies
C. R. G. Webb, trading as Southern Electrical 

Mechanical Co., 146a, Eastern Road, Brighton, 
and formerly carrying on business at 94 St. 
George’s Road, Brighton.— Application for 
discharge to be heard on May 31st at the Court 
House, Church Street, Brighton.

J. Boult and J. H. Boult, trading as “ John 
Boult,” electricians, at 3, Grosvenor Street, 
Chester. (Separate application o f J. H. Boult.)—  
Application for discharge to be heard on June 
5th at Chester Castle, Chester.
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STOCKS AND SHARES
T u e s d a y  E v e n i n g .

T H E  general effect of last week's Budget 
was to cause a rise in the shares of 

com panies w hich had any connection with  
A m erica , these being bought by reason of the 
double incom e-tax pact made recently be
tween G reat B rita in  and the U .S .A . In 
dustrials as a whole developed renewed 
firmness on account o f the veiled hint given 
by the C han ce llo r o f the Exchequer in 
regard to a possible reduction in E .P .T .  T h is  
was taken to mean that, i f  there should be an  
autum n Budget, it might conceivably an
nounce the 20 per cent, re lief in  E .P .T .  
about w hich expectation had already been 
guessing.

Demand for Radio Shares
A t the end o f last week demand suddenly  

arose for radio  shares, the lead being taken  
by E lectric  & M usical Industries w hich  
rose Is. 9d. to 36s. bid. Concurrently, 
Co ssors advanced to 34s. 3d. and Ph ilco  
9d. to 15s. 3d. R u m o u r ran that the com 
panies had been granted, or were on the 
point o f being given, perm ission to increase  
their output by 30 per cent. A  sim ilar  
report had been previously in circulation in 
regard to the m anufacture o f electrical fittings.

Rising Trend
British  Insulated and Callen der’s Cable  

Construction  at 6 and 6 |  respectively, have 
held the gains they secured on the announce
ment o f  the am algam ation. Fo llow in g  upon  
this, H en ley’s 5s. shares hardened to 30s., 
equal, o f course, to £6  for a £1 share. Other 
members o f the m anufacturing and equip
ment group are a firm m arket. Enfield  
Cab les, for instance, are Is . up at 65s. 6d. 
Siem ens rem ain at 37s., Telegraph C o n 
struction at 62s. 6d. M id land E lectric  
M anufacturing are 5s. better at 7 f ; C o n so li
dated Signals are 2s. 6d. up, at £7.

Autom atic Telephones have risen 4s. to 
72s. 6d. H .T .A . advanced to 3,2s. 6d. 
A  prom inent feature is a gain o f 3s. in  
O riental Telephones, w hich raised the price 
to 58s. 6d. D em and for these shares appears 
to have been stim ulated by the prospect of 
the com pany’s recovering its interests in  the 
F a r  East. The search for stocks and shares 
in com panies with A m erican  connections led 
to a rise in Ang lo-A m erican  Telegraph  
deferred stock to 30^. International “  Tel. 
& T e l.” im proved to 34, and Anglo- 
Portuguese to 28s. 6d.

M iscellaneous M ovem ents
Electric ity  supply ord inary shares m aintain  

their usual level o f stability. Bournem ouths  
at 65s. 6d. and Y o rk sh ire  E lectrics at 47s. 
are a little better. T h e  rise o f  3s. 6d. per 
ton in the price o f  coal served to bring a few

electricity supply shares to m arket, but it 
failed to cause any decline in share values. 
Can ad ian  M arcon is at 12s. 6d. are Is . higher. 
Am ongst other movem ents, a rise to 26^ in 
To k y o  Electric  6 per cents, is w orth noticing. 
Singapore Traction  7 per cent, preference 
have changed hands about 19s. 6d. The  
com pany’s property is at present held by the 
enemy and the last d istribution on the shares 
was 3^ years ago. T h e  dividend is cum ulative.

T o-d ay’s H igh P rices
The post-Budget rise in the prices o f many 

industria ls has been considerable enough to 
cause doubts about its possible permanence. 
The end o f the w ar in Eu rop e being in sight, 
caution— some people call it pessim ism —  
looks for a General E lection  that m ay result 
in the return o f a Lab o u r Governm ent. 
Should this m aterialise, prices would be 
expected to give way. On dividends and 
yields, industrials are undoubtedly highly 
valued at the present time, but whether 
there w ill be any material shrinkage in value 
rem ains to be seen.

Telephone & General
Telephone & G enera l T ru st, L td ., came 

into being about 19 years ago and is now  
controlled by the A u tom atic Telephone & 
E lectric  C o ., L td . Th e  T ru st has been very 
successful, and has paid a steady annual 
dividend o f 8 per cent, on the ord inary shares 
for years past. T h e  report and accounts 
for the year ended D ecem ber 31st, 1944, for 
presentation at the meeting on M ay 2nd., 
show  an increase o f  £3,600 in  the income 
for the year. The valuation  for 1944 gives 
an appreciation o f 15-74 per cent, on the 
previous total. The price o f the ordinary  
shares has ranged in  recent years from  19s. 
in  1940 to the present price o f 39s., the 
latter being the highest reached w ithin the 
past decade. T h e  com p any’s 7 per cent, 
preference shares, am ply covered by assets, 
and their dividend by incom e, stand at 
33s. 6d., on w hich the yield on the money 
comes to £4 3s. 7d. per cent.

Tube Investm ents
Tube Investm ents has again declared an 

interim  dividend o f 10  per cent, on its 
ord inary stock, and the price o f the £ 1  unit 
rem ains at 5$-. T h e  dividend last year 
was m ade up to 2 2 \  per cent, against 20 
per cent, in each o f the three preceding years. 
A t the present price, the yield is practically  
4 per cent, on the m oney, a rate regarded 
now adays as not unsatisfactory by the 
investor whose ch ief concern is with the 
stability o f the shares in w hich he em ploys 
capital, and to w hich he looks for apprecia
tion in price after the war. The earnings on 
Tube Investm ents ord inary shares during  
the past decade have varied from  24 per cent, 
in 1936 to 42 per cent, for 1933-34.
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M  W  P A T E N T S
Electrical Specifications Recently Published

The numbers under which the specifications will be 
printed and abridged are given in parentheses. 
Copies o f  any specification ( I s .  each) may be 
obtained from  the Patent Office, 25, Southampton 

Buildings, London, W.C.2.

A UTO M ATIC Telephone & Electric Co., 
Ltd., and L. M. Simpson. —  “ Electrical 

signalling systems.” 16553. October 9th, 1943. 
(568622.)

Begwaco, Ltd., and E. Butterworth.—  
Prepayment mechanism o f meters.” 10892. 

July 5th, 1943. (568581.)
Bowen Instrument Co., Ltd., and D. G. 

Prinz. —  “ Electric voltage-measuring instru
ment.” 19641. Novem ber 24th, 1943. (568591.)

British Thom son-H ouston Co., Ltd. —  
“ Apparatus and methods for purifying water.” 
16216/43. October 5th, 1942. (568553.)
“ Electric motor control systems and in auto
matic compensation for ohmic drop in motor 
armatures.” 18514/42. January 1st, 1942. 
(568668.) “ Tone control systems.” 2337/43.
February 19th, 1942. (568672.) “ Thermal
responsive devices for electrical apparatus.” 
16938/43. October 17th, 1942. (568687.)

Communications Patents, Ltd., and G. B. 
Ringham.— “ Electric wave oscillation gene
rators.” 9193. June 8th, 1943. (568544.)

A. C. Cossor and D . A. Bell.— “ Frequency- 
changers for superheterodyne radio receivers 
and the like.” 16624. October 11th, 1943. 
(568684.)

A. C. Cossor, Ltd., and A. Levin.— “ Cathode- 
ray oscillograph circuits.”  16623. October 
11th, 1943. (568683.)

J. A. Crabtree & Co., Ltd., and W. E. Hill.—  
“ Terminal ends o f  electric conductors.” 12448. 
July 31st, 1943. (568632.)

A. K. Croad (Aerovox Corporation).—  
“ Electrical machine for the classification and 
segregation o f  dielectric sheets.” 3945. March 
11th, 1943. (568674.)

Electric Furnace Co., Ltd. (Ohio Crank
shaft Co.).— “ Method and apparatus for 
electric induction heating o f  articles.” 12775. 
August 7th, 1943. (568637.)

English Electric Co., Ltd., and P. W. Seewer. 
—“ Operating gear for adjustable propeller 
type blades in hydraulic turbines and pumps.” 
3156. M arch7th, 1941. (568530.) “ Operating 
gear for adjustable propeller blades.” 2668/42. 
March 7th, 1941. (Divided out o f  568530.) 
(568531.) “ Operating gear for adjustable
propeller blades.” 11811. August 21st, 1942. 
(Addition to 568531.) (568533.)

A. D. Ferguson, F. J. Hamelberg and 
Metropolitan-Vickers Electrical Co., Ltd.—  
“ Electric cable couplings.” 14855. October 
22nd, 1942. (568596.)

Ferranti, Ltd., R. G. B. Gwyer and J. G. 
Heaps.— “ Ultra high radio frequency ther
mionic oscillators.” 7967. May 3rd, 1940.

Foster Instrument Co., Ltd., and C. E. 
Foster.— “ Instruments for measuring and in
dicating variables.” 4926. March 26th, 1943.

(568676.) p ’othergill.— “ Electric lifts.” 10981. 
July 6th, 1943. (568550.)

G. H. S. Grene and Wild-Barfield Electric 
Furnaces, Ltd.—“ Heating packs o f  sheets.” 
Cognate applications. 11959/43. and 11960/43. 
July 22nd, 1943. (568631.)

Hackbridge Electric Construction Co., Ltd., 
and E. Tobin.— “ Arc suppression coils.” 
30327. October 20th, 1938. (568592.)

Igranie Electric Co., Ltd.— “ Controllers for 
synchronous dynamo-electric machines.” 
10519/43. July 3rd, 1942. (568549.)

O. E. H. Klemperer.— “ Electron lenses.” 
61. January 2nd, 1942. (568572.)

Micro Switch Corporation.— Snap-action 
electric switches.” 16444/43. December 31st,
1942. (568620.)

Mullard Radio Valve Co., Ltd., and J. E. 
Keddie.— “ M oving coil electro-acoustic
apparatus.” 16616. October 11th, 1943.
(568682.)

J. H. Reyner, Furzehill Laboratories, Ltd., 
and S. Smith & Sons (England), Ltd.—“ Elec
trical bridge circuits.” 16650. October 11th,
1943. (568554.)

A. Reyrolle & Co., Ltd., and J. W. Bayles.—- 
“ Electric air-break circuit-breakers provided 
with arc-extinguishing chutes.” 14856. Sep
tember 10th, 1943. (568648.)

G. H. Scholes & Co., Ltd., G. H. Scholes 
and F. J. Pearce.— “ Electric change-over 
switches.” 15590. September 23rd, 1943.
(568653.)

S. Smith & Sons (England), Ltd., and H. G. 
Wardroper.— “ Variable resistances.” 11970. 
July 22nd, 1943. (568583.)

Standard Telephones & Cables, Ltd., and 
R. E. Seymour.— “ Electric cable joints.” 
14409. September 3rd, 1943. (568643.)

F. H. Townsend and Pye, Ltd.— “ Indicator 
for indicating positions on screens.” 15674. 
September 24th, 1943. (568654.)

F. W atson (Aktiebolaget Elektrolux).—  
“ Electric current coupling devices.” 5222. 
April 1st, 1943. (568678.)

Westinghouse Eleqtric International Co.—  
“ Frequency dividing circuits.” 17375/43. 
October 22nd, 1942. (568556.)

L. W. Y oung.—“ Latch for performing both  
a locking operation and an electrical switching 
operation.” 11945. July 22nd, 1943. (568630.)

INFORMATION 
DEPARTMENT

GENERAL inquiries from readers relating 
to sources o f electrical goods, makers’ 

addresses, etc., are replied to by our Information  
Department through the post. Inquiries should  
be accompanied by a stamped addressed 
envelope.

Our extensive records enable us to reply to 
most queries, but occasionally we ask for our 
readers’ assistance in tracing names and 
addresses not known to us. We should be glad 
to have such information regarding the follow 
ing :—

Makers o f  “ Jarvis ” and “ Tyne ” hair 
dryers.
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CONTRACT INFORM ATION
Accepted Tenders and Prospective Electrical W ork

Contracts Open
Where “ Contracts Open ” are advertised in our 
“ O fficial Notices ” section the date o f  the issue 

is given in parentheses.
Adwick-le-Street. —  May 19th. U .D .C . 

Electricity Department. E.h.v. steel-wire 
armoured and l.v. steel-tape armoured cables; 
250-kVA indoor transformer; and substation 
distribution panel. (See this issue.)

Australia. —  P e r t h .  —  June 21st. G overn
ment o f  Western Australia. Switchgear, 
motor-generator sets and batteries. (See this 
issue.)

Birkenhead.— May 14th. Electricity Depart
ment. Cables, meters and general stores. 
(April 27th.)

Bury. —  May 7th. Electricity Department. 
Meters and p.i. cables. (April 20th.)

Long Eaton.— May 12th. Electricity Depart
ment. H.v. switchgear. (April 27th.)

Louth.— May 11th. Electricity Department. 
Cables, transformers and switchgear. (April 
20th.)

Salford.— May 26th. Electricity Department. 
Thirty-six steel street lighting standards. (See 
this issue.)

Swansea. —  May 16th. Waterworks Depart
ment. Supply and erection o f electric pumping 
plant. (See this issue.)

Woolwich. —  May 11th. Electricity Depart
ment. 22-kV and 6-6-kV switchgear, and 
feed pumps. (See this issue.)

Orders Placed
Ilford and Barking.—Joint Sewerage Com

mittee. Accepted. 6,000-BHP Diesel engine 
(£4,832).— English Electric Co.

London.— I s l i n g t o n . — Electricity Committee. 
Recommended. Cambric-insulated cables for 
twelve m onths.— British Insulated Cables.

Tynemouth.— Corporation. Accepted. One 
400-kVA single-phase transformer and one 
500-kVA three-phase transformer.— C. A. 
Parsons & Co

Contracts in Prospect
Particulars o f  new works and building schemes for  
the use o f  electrical installation contractors and 
traders. Publication in this section is no guarantee 
that electrical work is definitely included. Alleged 

inaccuracies should be reported to the Editors.
Aberdeen.— Post-war plan for rebuilding the 

Palace Hotel (108 bedrooms, ballroom, etc., 
air conditioning plant, panel radiators); 
architects, L .N .E .R ., Edinburgh.

N ew  junior centre for Y .M .C .A . (library, 
gymnasium, spray baths),; secretary.

Arran.— Cinemas, near Lamlash pier, and 
in Brodick and W hiting Bay, after war, for 
Caledonian Associated C inem as; secretary.

Aspley (Notts).— Buildings for civil servants 
near Robins W ood; L. C. White, general 
secretary, Civil Service Clerical Association.

Chorlton-on-Medlock. —  W orks canteen, 
Lincoln Grove, for R. Sharrocks & Sons; 
Andrews & Butterworth, architects, 9, St. 
James Square, Manchester, 2.

Clackmannan.— Proposed building and re
construction scheme for Dollar Academy 
(post-war); T. Harold Hughes, F .R .I.B .A .

Darlaston. —  W orks extensions; C. Richards 
& Sons, Ltd., Imperial Works.

Elgin (Morayshire).— Cinema ; manager, 
Caledonian Associated Cinemas, Elgin.

Formby.— Cottage hospital; surveyor, Urban 
Council Offices, Freshfield Road.

Glasgow.— Proposed alterations at Possil- 
park tram depot (£10,000); general manager, 
Transport Department.

Temporary school, Inkerman R oad; city 
engineer.

Lanchester (Co. Durham).— D epot for refuse 
collecting vehicles; R .D .C . surveyor.

Leicester.—Two secondary schools and com 
munity centre, Western Park; E. Berry Webber, 
architect, 39, Gordon Square, London, W .C .l.

Leigh.— Maternity hospital (40 beds); T. A. 
Clare, borough surveyor.

London. —  F u l h a m .  — Flats, Fulham Road 
(£93,500); borough engineer.

Manchester. —  W orks extensions, Ashton  
N ew  Road and Corbett Street; S. Moss, 
architect, 13, Portland Road, Eccles.

Middlesbrough. —  Additions in Askwith  
Road for Brunton’s Dairies, L td .; Kitching & 
Co., architects, 40, Albert Road.

Middlesex.— Extensions, Clare Hall Hospital 
(£11,060); county architect.

Newcastle-under-Lyme. — Extensions to office 
and works, Liverpool R oad; Hollins & Jones, 
architects, Lloyds Bank Chambers.

Nurses’ home at Isolation Hospital; Ford & 
Slater, architects, W edgwood Place, Burslem, 
Staffs.

North Riding. —  Additional temporary 
accom m odation at Saltburn High School 
(£3,500); county architect, C ounty Hall, North
allerton.

Oldham.— W orkshop, store and degreasing 
plant; G. Dew  & Co., Ltd., contractors, Plato 
Street.

Oxford.— Erection o f dining block adjoining 
West Oxford Council School (£2,150); borough  
engineer, M unicipal Buildings.

Saltash.— Proposed municipal offices at Well 
Park; S. C. Drabble, borough surveyor, Church 
House.

South Shields.— Nursery school at Harton ; 
acting borough engineer, Town Hall.

Tynemouth.— Alterations to the Town Hall 
(£4,600); borough engineer.

Warrington.— Central k itchen; J. Y. Hughes, 
borough surveyor, M unicipal Buildings, Bank 
Park.

York.— County college; C. J. Minter, citv 
engineer, Guildhall.
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W H E N  th e  ‘ ja w s  ’ o f  a  S p ir e  N u t  g r ip  th e  t h r e a d  o f  

a  b o ll,  t h e r e ’s n o  le t t in g  g o . T h e  w h o le  a s s e m b ly  is  h e ld  fa s t  —  a s  

th o u g h  a  t r a p  h a d  b e e n  s p r u n g . A n d  in d e e d  th a t  is  e x a c t ly  w h a t  d o es  

h a p p e n . A S p ir e  N u t  t ig h te n s  a n d  lo c k s  it s e lf ,  b it in g  h a r d  on  th e  b o lt  

t h r e a d . S e n d  u s  a lo n g  th e  d e ta ils  (p a r t s  o r  d r a w in g s )  on a n y  lig h t  

a s s e m b ly  jo b , a n d  w e ’l l  s e e  i f  S p ir e  c o u ld  m a k e  a  b e t te r ,  s im p le r ,  

q u ic k e r  jo b  o f  it.

#  A  B E T T E R

w a y  o f  f i x i n g

T H A T ’ S F i x e d  T H A T !
T h e  N P  164 is th e  s im p le st fo rm  o f p la te-tvp e  
S p ire  f ix in g . It lo o ks sm all and s lim  co m p ared  
w ith  th e  hexago n nu t and w a sh e r  it  rep laces , 
b u t it  does th e  w o r k  o f both  o f  th em  m o re  
q u ic k ly , m o re  f irm ly  and m o re  p e rm a n e n tly . 
In o th e r  w o rd s  it  saves w e ig h t and m ate ria l 
but in creases  s e c u r ity  and s im p lif ie s  assem 
b ly . No w o n d e r  it  is in c re a s in g ly  used 
th ro u g h o u t  in d u stry .

Simmonds Aerocessories Limited ■ Great West Road ■ London ■ A Company o f the Simmonds i
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AVAILABLE AGAINST#fctffc&y

BATTERY 
'CHARGERS

RECTIFIER UNITS 
TRANSFORMERS

E T C  .
— — _

LEGG(industries) LT Di 
WOLVERHAMPTON

S E C U R I T Y  

M E A S U R E S

T IE  B O L T

This Bolt was originally 
turned from Round Bar and 
Milled, or manufactured as 
a Hot B rass S tam ping . 
Cold Forging showed an 
approximate saving of 70% 
in material.
S p ec ia lists  in  C o ld  F o r g in g ; Roll 
T h r e a d e d  S c r e w s ;  S o l id  a n d  
T ubular R iv e t s ; N uts an d  Bolts in 
all m e ta ls ; Sm all P r e s s in g s ; A uto  

an d  C a p sta n -tu m ed  Parts.

LINRE A D  LTD., STERLING W ORKS,
CO X STREET, BIRMINGHAM 3.

T E L E P H O N E  N o . C E N . 3951 P.B .X .
T E L E G R A M S: "  L IN R EA D , BIRM ING HA M ."

L o n d o n  O f f ic e :
C lif to n  H o u s e , E u s to n  R o a d , L o n d o n  N .W .l  

T e le .  N o . E u s to n  6385.



May 4, 1 9 4 5  E l e c t r i c a l  R e v ie w  4 5

form  an im portant section of

this handy TUCKER list
Designed'tocontrol Heavy Duty Power installations, 
this range of 15 Amp. Single and Double Pole 
Switches conforms to even more stringent 
requirements than the stipulations of B.S. 816.

W hilst production is at present restricted to high priority  
Service needs the list will prove a useful, reference when 
Post-war installations are under consideration.

1. H. TIICHtR it (0. UP.. Kings lit, Tjfseley, Birmingham II
Makers of First Grade Electrical Accessories for over 50 Years
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T E M P O R A R Y  L O N D O N  O F F I C E :  A N D  CO. L T D

2 9 ,  C A S T L E B A R  R O A D ,  E A L I N G  W . 5
T E L . :  P E R I V A L E  2254/5. G R A M S :  C Y C L O P S  P H O N E  L O N D O N

Boilers

ClAPKC.CHAPMAN

STR ICT  C O N T R O L  OF 

T E M P E R A T U R E  -----

T H E R H E O S T A T I C  C O M P A N Y  L I M I T E D
S L O U G H  B U C K S
T E LE P H O N E  : S LO U G H, 2 3311/6. T E L E G R A M S  1 R E S IS T A N C E ,S L O U G H .
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Though circumstances 

beyond our control 

m a y  p r e v e n t  o u r  

m e e t i n g  p r e s e n t  

demands fo r Smith 

M eters, we s t il l invite 

you to place your In

quiries with us.

INSIST ON ©SMITH METERS
A R E  M A R C H I N G  IN  L I N E  W IT H  P R O G R E S S

S M I T H  M E T E R S  L I M I T E D  • L O N D O N  • E N G L A N D
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ROTARY ST R A IN ER S
for CLEANSING CONDENSER CIRCULATING WATER

H IÇ K Ü A R G R E A V E S
P hone : 

1373 (3 lines) BOLTON G ra m s :
' H I C K ,  B O L T O N A D  49 C

En tire ly  autom atic and se ll 

c lean ing . 

C o m p l e t e l y  enc lo sed  

A irtight system  m ainta ined . 

M ade in various sizes with 

cap ac itie s from 1 0 0 ,0 0 0  to

3 ,5 0 0 ,0 0 0  ga llo ns per hour.

’" O

a  r o s e  b y  a n y  

o t h e r  n a m e . . .

I t ’s not the name that m atters but. what it  represents — 

whether it is beauty o r u tility . For instance, while long 

association has finked “ A sto n ”  w ith  iron chains and hooks, 

it is a name o f equal m erit for copper rods, commutator bars 

and strips. Makers of electrical swttchgear recognise the 

quality of these bare conductors and value the service that 

backs them up
The same is true of Aston high duty wrought phosphor 

b ro n ze— steadily, and we believe deservedly, making a 

name w ith  aircraft and car manufacturers.

A S T O N  C H A I N  ft HOOK CO.  LTD
B R O M F O R D  L A H E - Ë R D I H 6 T 0 N - B I R M I N G H Â M - 2 4
P H O N E :  E R 0 I N 0 T 0 N 2 2 3 5 - 6 - 7  G R A M S :  C H A I N W 0 R K • E R 0 I N G T 0 N

M a n u f a c t u r e r s  o f  E l e c t r i c  C o n d u c t o r s  ■ P h o s p h o r  B r o n z e s  ■ e t c .  ■ etc.
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LIGHTS ON!
Are you ready with S T R E E T  L IG H T IN G  C O N TR O L

D 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.

W h e re  new mains are required, Standard Power Cables are unsurpassed. 
Send us also your enquiries for V .I.R . and Synthetic insulated cables o f  all types.

Standard Telephones and Cables Limited
N E W  S O U T H G A T E ,  L O N D O N , N . I I
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L OW TEN SION C ABLIN G  for L IG H TIN G  & PO W ER

E f f i c i e n c y , econ
omy, safety —  under each heading 
“  Pyrotenax ”  M .I. Cables offer outstanding 
advantages. They are entirely unaffected 
by oil, water condensation or accidental 
overload. Once installed they require no 
maintenance, resist the grossest ill-usage 
and are virtually everlasting. Composed 
entirely o f copper and mineral insulant, 
they are inherently fire-resistant.
They conform to all recognised require
ments, are readily adaptable to all standard 
fittings and can be bent to fit snugly and 
permanently in and around awkward 
comers. They are tested to withstand 
many times their designed voltage. 
Further information on request.

h u t  hfctla  I Alt!
B Y  O I L .  W A T  K i t .  C O N D E N S A T I O N .

a c c i d e n t a l  o v e r l o a d  o k  c r o s s

I L L - U S A G E  *  E A S Y  T O  I N S  T A L «

P y r o l p i i i V Y

P Y R O T E N A X  LTD  , H E B B U R N . CO D U RH AM
Te lep h o n e  : H eb b urn  32244/5

L o n d o n  O f f i c e  : 7  Victoria S tree t, S .W .  1 
Telephone : A B B e y  1654  

B irm in g h a m  O f f i c e  : 2 M oor S t. ,  Birm ingham  4 
Telephone : M id land  1 265

G .D .I3

M aVCIFaV K IL A N E
E N G IN E E R IN G

C o .  L t d .

C ath cart ,  G lasgow

D o  you k n o w  th a t

T H E

M A G N IC O N *  
ALTERNATOR
H A S  an in h e re n t  re g u la t io n  o f ±  1%  ? 

D O E S  not re q u ire  an A .V .R .  ?

IS m ade as s tan d a rd  fro m  5 to  50 k W  ?

A N D
C A N  be m ade fo r  la rg e r  o u tp u ts  ?

Sole  A g en ts for England :

Messrs. S T E L M A R ,  Ltd.
31 Bevenden Stree t, London, N .l

Te le p h o n e  : C le rk e n w e ll 5974

# R eg is te re d  T ra d e  N am e
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L IG H T IN G

HEATING

KIOSK  
& SHOP 
lig h tin g

s o u * *

m l i P P L A Y» N - VS VS.

In  the post-war w o rld , j 
the  M etro v ick  S1PPLAY 
system o f cen tra lised  j 
con tro l w ill b e  in g rea t 1 
d e m a n d  b y  S u p p l y  I 
A uthorities

I  This m ethod cf se lec tive  
contro l em b o d ies  a M etro v ick  R IP P LA Y  in jectio n  
eq u ipm en t by w h ich  H.F. rip p les  o f cu rren t are  
in jec te d  into the E.H .V . n e tw o rk , w h ich , in tu rn , 
actuate  su itab ly tuned M e tro v ick  re lays insta lled 
at des ired  points on the L V .  supply system.

G H-tC*

I
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‘Metway” Product
BO W L FIRE  
ELEM EN T S
with A d justab le  C entres  
and Multi-pin Co ntacts ;
g ive  a ch o ice  o f 3 s ize s  o f 
p ins and a llo w  fo r  v a r ia t io n  

o f space b e tw ee n  p in s . P r ice s  
fro m  3/4 each .

" M e t w a y ”  su p p lie s  68  d if
fe re n t  ty p e s  o f B o w l F ire  
E le m e n ts .

FROM

P R IC E S  S J / H  S U B J E C T

Send  Id . s tam p  fo r  
L IS T  M Y  C l '“  E .R . ”

Ty p e
A B M

O U T R A M ’S
P
0  
R 
C  
E  
L  
A
1
N

M E T W A Y E L E C T R IC A L LTD.IN D U S T R IE S
( Formerly Metropoliten E lectric  Supplies) 

k i n g  s t r e e t ,  D R I G H T O N ,  I
Phone : B righton4456PBX . Grams : "M etw ay.”  Phone. Brighton

STA N D A R D  AND S P E C IA L  DESIGNS

C. W . O U TR A M  & C O . LTD.
Woodville, Derbyshire

T e le p h o n e  : 7520 S w a d lin c o te
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[Photograph b y  cou rtesy o f  the Austin Veneer & Panel Co., Ltd .

V ISU A L EFF IC IEN C Y  depends on lighting being

correctly planned with the correct equipment for the job. 

Use Crompton Lighting Equipment and call in the Crompton 

Lighting Service to make sure of maximum visual efficiency.

c R o m P T o n
L IGHTING EQU IP M ENT

fO R  THE LA T EST     IN  L IG H T IN G
J   _

C R O M P T O N  P A R K I N S O N  L T D .  E L E C T R A H O U S E ,  L O N D O N ,  W . C . 2
Telephone: Temple bar 5911 " Telegrams: Qrampark, Estrand, London
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'

★
Remember 
the name* 
you'll want 
i t  a g a i n

C IT Y  TU B E A N D  C O N D U IT  M ILLS 
S M E T H W IC K , B IR M IN G H A M

telephone Smethwick 1511: (Shoes)
London 70 Km sbury Pavem ent, E.C.3
L ive rp o o l Caledonian Ruild inqs 1 1  T ithcbarn  St 2

dm 91il

FRACTIONAL HORSE 
P OWE  R MOTO RS

C. M. A.  C A B L E S

SMALL TRANSFORMERS

SWITCHGEAR & FUSES

CONTROLLERS. RESISTANCES

ILRWHITTIC1U.M.IH

A 8FO RD  H O U S E , W ILT O N  ROAD  
LONDON, S .W .I. Tel.: VIC 5780

C O N S T R U C T O R S  L I M I T E D
N I C K E L  W O B K S  T Y B U R N  R O A D
E R O I N C T O N  B I R M I N G H A M

'H U  SOLUTION 
OF THE CYCLE 

STORAGE PROBLEM

W R I T E

C A T A LO G U E

E R / 2 0 I
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FIRST NIGHT OF PEACE?
Peace may not give long notice of its We shall be ready to serve you, as in the
coming. Keep your street lighting past, with street lighting fittings and
equipment in good order, ready! equipment of the highest efficiency.

E N G I N E E R I N G  &  L I G H T I N G  E Q U I P M E N T  C O .  L T D . ,

DEPT. W.S., SPHERE WORKS. ST. ALBANS. HERTS.
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ELECTRIC  
FURNACES

for:'
Hardening
Annealing
Tempering

C O M IN G  INTO THE PICTURE SO O N
H ave  you e v e r  tho u g ht o f the  h o u se w ife ’s p u rs u it  o f d om estic 
d u st in te rm s o f G o ld  ? W e  sh a ll soon be rea d y  w ith  th e  post
w a r  V a c tr ic  V acu um  C le a n e rs  —  and w e  co n fid e n tly  prom ise 
you th e y  w il l  be se lle rs  —  in  fact golden  o p p o rtu n it ie s  fo r 

! cap tu rin g  a big sh a re  o f th e  m a rk e t in y o u r  d is t r ic t .  A s  soon 
' as p rac ticab le  w e  sh a ll re lease  d e ta ils  o f th e  va r io u s  m odels 

and t h e ir  fitm en ts .

VacttUcitd
E L E C T R IC A L  & M E C H A N I C A L  E N G I N E E R S . L O N D O N

SIEMENS-SCHUCKERT (GREAT BRITAIN) LTD.
GREAT WEST ROAD . BRENTFORD . MIDDLESEX

T e l :  EA L in g  1171-5 ’ G ram s S icm ensdyn . Brentfo rd

O f f ic e s  in  L o n d o n , B ir m in g h a m , C a r d i f f ,  
G la sg o w , M an ch este r . N e w c a s tle  & Sheffie ld
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T h is  illu s t ra t io n  sh o w s 

a W . & G . “  G .P .O .”  

P a tte rn  H an d lam p , one  

o f  m any ty p e s  o f  in su 

lated H and lam p s su p 

p lied  w ith  and w ith o u t  

sw itc h  h o ld e r.

A  co m p re h e n s ive  range 

o f In sp ectio n  La m p s, 

in c lu d in g  B a rre l In spec

t io n  La m p s, in  a d d it io n  

to  a w id e  v a r ie ty  o f 

e le c tr ic a l a cce sso rie s , is 

ava ilab le  to  co n sum ers  

fo r  N a tio n a l S e rv ic e .

W A R D & G O L D S T O N E  Ltd. P e n d l e t o n .  M a n c h e s t e r .  6 .
S5TA0l.iSHfcO OVtR HALF A CIN TU B Y

Cat. No. I»2-J

IN  S U P P O R T  O F  T H E  M IN IS T R Y  O F  
F O O D  H E R E  IS A N O T H E R  R E C IP E  
F O R  Y O U R  D E M O N S T R A T IO N S :

CDrancje cJôiscuils
Ingredients.

8 ozs. f lo u r .
3 ozs. m a rg a r in e .
3 ozs. suga r.
I re c o n s t itu te d  egg.
G ra te d  rin d  o f one o ran g e . 

Me t h od .
A d d  th e  su g a r to  th e  egg and m ix  
to g e th e r . R ub  th e  fa t in to  th e  f lo u r , 
add o range r in d  and m ix  w e ll to g e th e r 
w ith  th e  egg and su g a r. K n ead  w e ll . 
R o ll o u t  th in ly  and bake fo r  ab o u t 15 
m in u tes  a t a te m p e ra tu re  o f 450 ° F .
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MICA t  MI C A N I T E

Telephone :  E cc le s  2001-2-3-4-5 
Telegram s : “  P ir to id , P h o n e , M anch este r

Send  us y o u r  e n q u ir ie s  fo r  a ll c lasses 
o f M IC A  A N D  M IC A N IT E . W e  can 
g ive  yo u  th e  q u a lity  and se rv ic e  
r e q u ire d . A s k  fo r  b o o k le t  M 4 4 .

Contractors to Admiralty, Air Ministry, War 
Office and other Government Department lists.

H. (1ARKE & CO.(MaiKliester) ltd.
A t l a s  W o r k s ,  P a t r i c r o f t ,  M a n c h e s t e r

LOWMOOR B EST YORKSHIRE IRON LTD:
Ironworks. Loomoor. Bradford . Phene 7&6

, - . r - ■

SCO«

JO. 000
/

Recent Independ e-t

/ /

IMS/o' ! :
HICH

FOR
9ERM€J BIUTY

!

30.000
f USE LOW

in pla
ÍMO
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amc
&

&:

f / t S I m1
TRIPLE HAMMERED

L i  i
r

IO o 10 2 0  30  * 0  s o  80

A mpcbe T urks F̂ p Imch

Registered Trade M arks :

“  L O W M O O R ,”  «• T A Y L O R S ,  L E E D S .”
“  F A R N L E Y , ”  -  M O N K B R ID G E ,  Y O R K S  ”

What’s this ! Material waiting !

Keep it moving. Speed production.

“ Electrify” your haulage with

E L E C T R I C A R
I N D U S T R I A L  T R U C K S  

E L E C T R I C A R S  L I M I T E D
Sales Office :  Electra House. Victoria Embankment. W.C 
In  association tcith CROMPTON PARKINSON LIMITED
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P R O B L E M S  W E  H A V E

T H E  E L E C T R O N I C  

G O V E R N O R

S E.M . research engineers were asked to 
• produce a governor with an accuracy of 

at least that o f  the best centrifugal governor 
when w orking under the sam e variation o f  
load and supply voltage. For this purpose 
the Electronic G overnor was developed. 
The circuit essentially com prises a resonant 
circuit tuned to a frequency corresponding

C IR C U IT  O F S .E .M . E L E C T R O N IC  
G O V E R N O R  ( Pat. No. 16640/41)

to the norm al speed o f  the m achine. The 
alternating current from  the resonant circuit 
is applied through a rectifier to  the grid 
o f  an am plifying valve, the output from  this 
valve being fed to the control field o f  the 
m otor.

T h e  c o n t ro l  c u r r e n t  p ro d u c e d  b y  th e  g o v e rn o r  
is a p p lie d  to  a n  a u x ilia ry  fie ld  co il o n  th e  m o to r  
from  w h ic h  th e  m a in  sp e e d  c o n t ro l  is o b ta in e d . 
E n e rg iz a t io n  o f  th is  c o il v a r ie s  w ith  th e  sp eed  o f 
the  m o to r ,  so  t h a t  a n y  c h a n g e  is  im m e d ia te ly  c o m 
p e n s a te d  b y  th e  E le c t ro n ic  G o v e rn o r .

T h e  g o v e rn o r  g ives a  sp eed  c o n tro l  o f  le ss th a n  
0.5 % , a n d  th e  in te r m i t te n t  v a r ia t io n  o r  h u n tin g  is 
less th a n  10 % o f  th a t  e x p e rie n c e d  w ith  ce n tr ifu g a l 
g o v e rn o rs . T h e  g o v e rn o r  c a n  b e  fixed  a t  an y  
d is ta n c e  f ro m  th e  r o ta t in g  m a c h in e , a n d  is fitted  
w ith  a  c o n t ro l  g iv in g  sp e e d s  o f  p lu s  a n d  m in u s  3 % 
o f  th e  n o m in a l  sp eed .

T h is  is  o n ly  o n e  o f  th e  m a n y  te c h n ic a l p ro b le m s  
w h ich  w e  h a v e  b e e n  c a lle d  u p o n  to  so lve . W e 
sp ec ia lize  in  s u p p ly in g  n o n - s ta n d a rd  e lec trica l 
dev ices f o r  p a r t ic u l a r  p u rp o s e s . T h e  e n tire  
re s o u rc e s  o f  o u r  r e s e a rc h  la b o r a to r ie s  a r e  av a ilab le  
to  m a n u fa c tu re r s  w h o  h a v e  a  sp ec ia l p ro b le m .

SMALL ELECTRIC MOTORS Ltd.
(A SU BSID IA RY OF BR O AD C AST R ELA Y  S E R V IC E  LTD .)

B E C K E N H A M  '  K E N T

WHERE CONTROLLERS 
ARE CONCERNED

The incorporation of a de Renzi, Holmes’ CAM- 
OPERATED CONTACTOR CONTROLLER in 
Cranes, Haulage Gear and similar installations 
where reliability and speed are essential is an un
usually “ safe bet ” for it successfully overcomes 
the inherent disadvantages of the ordinary drum 
controller. Our technical department will gladly 
co-operate with you to the fullest extent in deter
mining the most effective application of Cam- 
Operated Contactor Controllers to your equipment. 
The * winner ’ above ? Just an unusual arrangement 
of some spare parts of a de Renzi, Holmes’ Controller.

de  R e n z i , H o l m e s
Cam-Operated Contactor Controllers
DE RENZI,  HOLMES & CO. LTD. 
FOX'S LANE, WOLVERHAMPTON, ENGLAND

L o n d o n  O ffice :-
A b fo rd  H o u se , W ilton  R o a d , L o n d o n , S .W .i  T e l . :  V IC to r ia  5780

Sco ttish  R ep re sen tativ e  :
Jo h n  H . Scott, 89-90 Y o rk  S treer , G la sg o w , C .2  T e l . : C IT y  6677

E l e c t r i c a l  R e v ie w

S O L V E D  — N o .  1
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R E S I S T A N C E S

Although present circumstances 
render it difficult for us to give our 
pre-war service to all customers we 
are still working in their interests.

New materials and manufacturing 
processes which we are now using 
to increase output also contribute 
in large measure to improved 
performance and reliability of our 
products. Thus, when normal times 
re tu rn , a ll u se rs  o f B e rco  
Resistances w ill benefit by our 
work to-day.

THE BR IT ISH  ELECTRIC RESISTANCE CO. LTD. 
Q U EEN SW A V , PO N D ER S  END, M ID D LESEX

T e le p h o n e : H O W A R D  1492.
T e leg ra m s : " V IT R O H M , E N F IE L D .”

REGENERATIVE CONDENSERS
give  h ig h e st  p o ssib le  v a c u u m ; m a x im u m  t h e r m a l e f f ic ie n c y ; 
d e -a e ra ted  co n d e n sa te . C o n d e n sa te  le a v e s  c o n d e n se r  u n d e r  
a ll lo a d s a t  te m p e ra tu re  of e n te r in g  s te a m  a n d , c o n ta in in g  
no a ir  in  so lu t io n , is  n o n -c o r ro s iv e  a n d  id e a l fo r  feed  fo r  
h ig h -p re ssu re  b o ile rs . W r it e  fo r  P u b lic a t io n  N o. 3 3  “ W e ir  
R e g e n e ra t iv e  C o n d e n se rs . ’ ’

G. & J. WEIR LTD “ahoow

Mr-V\ 75
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F L U X O M A T I C
THE NEW CHARCINC SYSTEM!

R a i lw a y  E n g in e e r s  a n d  a l l  u s e r s  o f  t r a c t io n  B a t t e r i e s  
h a v e , f o r  m a n y  y e a r s ,  s o u g h t  a  b a t t e r y  c h a rg in g  
s y s te m  t h a t  i s  a u t o m a t ic  in  o p e r a t io n .

T h e  D a v e n s e t  F lu x o m a t i c  S y s t e m  h a s  p r o v id e d  th e  
a n s w e r .

W i t h o u t  m a n u a l c o n t r o l ,  a  c o n s t a n t  p r e - d e t e r m in e d  
c u r r e n t  i s  m a in t a in e d  a g a in s t  a  r i s i n g  b a t t e r y  v o l t a g e .

T h e  c h a rg in g  r a t e ,  h a v in g  b e e n  p r e - s e t ,  is  u n a f fe c te d  
b y  n o r m a l  m a in s  f lu c t u a t io n s ,  a n d  t h e  r e g u la t io n  o f 
th e  c h a rg e  c u r r e n t  is  e n t i r e l y  a u t o m a t ic ,  i r r e s p e c t iv e  
o f t h e  b a t t e r y  v o l t a g e .

T h e  a d v a n ta g e s  o f th e s e  f e a t u r e s ,  
c o u p le d  w i t h  a  r e d u c t io n  in  t h e  r e 
c h a rg in g  t im e ,  w i l l  b e  a p p a r e n t  to  a l l  
b a t t e r y  u s e r s ,  a n d  w e  s h a l l  b e  g la d  to  
se n d  f u l l  p a r t i c u l a r s  a n d  d ia g r a m s  on 
a p p l i c a t io n .

iGE WILSON &
R I N G  E L E C T R I C A L

iLECTRICAL WORKS,

CO. LTD.
E N G I N E E R S

LEICESTER.

MACROME LTD., ALCESTER, WARWICKSHIRE
A LSO  AT LO N D O N , G L A S G O W , MANCHESTER, LEEDS, SO UTHAM PTO N, B IR M IN G H A M
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ELECTRIC TRA
ILL P H O N E . D E W S . 1691-2

RMER C? L™  
DEW SBURY

REX SUPPLY CO.
FO R

BA Screws, Nuts and 
Washers, Taps, Dies, 

D R IL L S  and other Tools 

Very large stocks available.

1 ST. PETER’S STREET, N.1
CAN. 4201-2

PRESSED STEEL
S C R E W E D  F I T T I N G S

Flexible Metallic 
Tubing

FITTER £ POULTON ltd

C O N D U IT
F IT T I N G S

VINCENT PARADE 
BALSALL HEATH 
BIRMINGHAM 12

B R O M L E Y — L A N G T O N
A l l  H r i l i s h

^ V A R N I S H E D  C O T T O N  I N S U L A T I N G  
S L E E V I N G ,  I N S U L A T E D  E L E C T R I C A L  
W I R E S ,  L I G H T I N G  F L E X I B L E S -  - -

The BROMLEY-LANGTON ELECTRIC WIRE & INSULATOR Co. Ltd.
T R A D I N G  E S T A T E  - S L O U G H  - B U C K S .

ESTTD
‘
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Equip  yo u r e le c tr ic a lly  d riven  m ach ines 
w ith  th e  “  r ig h t ”  c o n tro l gear —  
IG R A N IC , w h ich  w il l  g ive  p o sitive  
p ro te c t io n  to  m o to r and m ach in e  and 
keep them  w o rk in g  to  secu re  m a x im u m  

production .

IGRANIC ELECTRIC C9I2P
B E D F O R D  & L O N D O N

MdCedmie Non-Ferro, 
■goes are unrorm in 

oompcsiticn and theresore 
tas er to _ e :  and handle 
Produced by a perfect 
p la n t  u n d e r  c o n s t a n t  
supervision to the correct 
artaJyss. the McKedanie 
-arge of Non-ferrous 
ngots covers the entire 

*eec of the Brass Foundry 
McKechr.;e ChSI Cast Bars 
are doser in structure 
than Sand Cast Bars anc 
tossess greater Isomc- 
geneity and resistance 
with ar aosence of segre
gation. They are dear 
concentric and sound.

MCKECHNIE BROS. Ltd
irass, A h r r w  Brazes 4 rkgh S cre rg tr  Srsss Rods, S a r-p r  j z  4 '-y - fe rrx is  Ingot Meta» Manrfartiwers 

R O T T O N  P A R K  S T R E E T ,  B IR M IN G H A M  16
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' + )  METALLIC CATION

ANION OF SALT

How to remove salts by "filtration"
When water containing salts in 
solution is passed through an acid 
regenerated “ Permutit Zeo-Karb” * 
exchanger all these salts are con
verted to their corresponding acids. 
On passing this acid effluent through 
“ Permutit De-acidite ” * material, all 
the acids are absorbed. In this way 
the salts are removed and the water 
approximates to distilled water in

quality at a fraction of its cost. In
dustrial applications include boiler 
feed and processing of fine quality 
products. Write for “ Distilled 
Water Without Distillation” to 
The Permutit Company Limited., 
Department T.W., London, W.4.

* Registered Trade Marks

PERMUTIT



AGRO BAKELITE BLOCKS-
THE ALTERNATIVE TO WOOD BLOCKS 

A S  S U P P L I E D  T O  T H E

AIR MINISTRY 
PROMPT DELIVERY

|lJ45 E lec tr ic a l  R eview  65

N o . 5050 Round type fo r one 2" 
o r  2^* 5 -am pere sw itch .

N o . 7070 Round  typo  fo r o ne  2" 
c en tre  C e ilin g  Rose.

2" o r  2± ' 5-am pere sw itch es 
B R O W N  BAKELITE

M arketed  by T a M a C a ”  H A R W E L L  ( S A L E S )  L T D .

B R IT A N N IA  H O U S E . 233 S H A F T E S B U R Y  A V E N U E . L O N D O N , W .C .2
Telephone : TEMpte Bar 0055  (3  lines) Telegrams : "  Arwelidite, W cstcen t, London ’

. \ \ C K k ,

DAY AND NIGHT

ELECTRIC SERVICE
FOR

QUICK RELIABLE REPAIRS
AND

REWINDS
THE MIDLAND DYNAMO Co. Ltd.

L E I C E S T E R Phone 20172 (3 lines)

T. A. LAMPHOLDER
Suitable for Gas-filled lamps. 

W ill operate at 10 amps continuously. 
Stands up to the hottest lamps.

Manufactured by

r n C D D V U  6  r n  M00RS0M ST. WORKS 
j r c n K T N  «  V U .  B I R M I N G H A M

Established over 50 years
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ave'you had
*  0K -v-mi

Send far this 
leaflet which 
describes a new 
departure in 
fuse design and 
c o n s t r u c t i o n  
exclusive to—

'J/f*’ V«W

5 to io o  amp. ~ rU éf? A  
Edw ard W ilco x  & Co. Ltd.

S h ars to n  Road , W y th e n sh a w e . M anchester
0

dm 1268

#  C O N D E N S E R S
#  C A B L E S
#  T R A N S F O R M E R S
#  C O IL S

A .I .D .  A N D  C . I .E .M .E .  T Y P E  A P P R O V E D  F O R  A R C T IC  
A N D  T R O P IC A L  C O N D IT IO N S .  U S E D  A N D  R E C O M 

M E N D E D  F O R  S E R V IC E  C O M P O N E N T S .

ASTOR BOISSELIER 
& LAWRENCE LTD-

S A L E S  D EPT.

N O R F O L K  H O U S E ,  N O R F O L K  S T R E E T ,  
S T R A N D ,  L O N D O N ,  W . C . 2 

Telephone : Temple Bar 5927

T H E  L A R G E S T  B U Y E R S  O F  
H EA T IN G  ELEM EN TS BU Y FROM

td.
PEASH ILL  ROAD  
N O T T I N G H A M

W H O  S U P P L Y  A L L  T Y P E S  O F  E L E C T R IC  

E L E M E N T S  F O R  M A N U F A C T U R E R S

SMALL TRANSFORMERS
LIGHTING : INDUSTRIAL : RADIO

Chokes, resistors, magnet 
eolls, windings generally 
and wire-wound components. 
Approved for Services use.

SIMMONDS BROS.
R A I O N E  L A N E ,  S M E T H W IC K

L O N D O N  ■ A b f .rd  H o u . . ,  W i l t o n  Rd. 
_______________ T . l . . h . . .  : V ICTO RIA  5760

and D ie le c tric  Com pounds
to Government Specifications—for
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f ó o ó t - U / ć L t

ELECTRIC COOKERS
E L E X  G E L LTD V I C T O R  W O R K S  - B R O A D  O R E E N  - L I V E R P O O L  • 14



CUFLEX
J  INFLATING SLEEVING

E le c tr ic a l  R eview M ay  4, 1945

O U F L E X  L T D ., a re  e n g a g e d  

•«*' s o le ly  in  th e  m a n u fa c tu re  of 

i n s u l a t i n g  s l e e v i n g .  S u f le x  

p ro d u cts  in c lu d e  :—

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

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

P L A S T I C  S L E E V I N G  ft T U B I N G  

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

M E T A L  S C R E E N I N G  A N D  

M E T A L  S C R E E N E D  S L E E V I N G

from  the sm a lle s t  to the la rg e st  

d ia m e te rs .

SUFLEX LTD., AINTREE ROAD, PERIVALE, GREENFORD, MIDDX. PERivale 4467
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T U B E  C O M P A N Y  L I M I T E D  
L U D G A T E  H I L L  B I R M  I N G H A M
e « 0 * e  C £ N  7 ,6 7  G R A M S  ’FLASK BIRM INGHAM

S a le s  D e p o t s  :  Lo nd o n  - Leed s - 5 Y o r k  P lace
88 G o s w e ll R o ad , E .C . I  Sw ansea - I G r o «  P lace

N ew castle -o n-T yn e  - S t . G la sg o w  - 137s, S t . V in ce n t
John  S tre e t  S tre e t

C L 0 C K S oM & }iew  No. 4

c?u4ee o f 1

The famous sixteenth century clockmakerj 

of Prague, Jacob Zech, was long credited 

with the invention o f the fusee, but evidence 

has since proved that this device was in  use, 

almost a century previously... A  chain or 

gut attached to the larger end o f  the 

spirally groved fusee winds itself round a 

drum covering the unwinding mainspring, 

so ensuring a “ p u ll”  o f uniform power 

from the moment the spring is fully 

wound until it runs down. The fusee is 

no longer used extensively.

PLUG IN TO GREENW ICH T IM E 

I

a£a<U M&id' in

be in  (̂ //LexU tyjMnwvd
a f  U A  t  J i  £  W M .  (VERB, sap)

Scientific  O & N  4 B
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E Q U I P M E N T
f o r

T H E  R E I N S T A T E M E N T

o f
S T R E E T  

L I G H T I N G  

•  •

The Ministry of Home Security 
Circular No. 8/1945 recommends 
that street lighting installations 
should be brought into good 
repair, including the reinstate
ment of destroyed or damaged 
equipment, so that when full 
lighting returns, there will be no 
dangerous unlit sections of 
thoroughfares.
The G.E.C. can now provide 
limited quantities of street light
ing equipment to comply with 

these recommendations, and lighting authorities are asked to place their 
enquiries and orders as soon as possible to enable the company 
to give the best service with present resources.

FOR THE FUTURE
The services o f  G .E .C . Street L ighting Engineers are available to give 
advice and prepare schemes fo r  Post- W ar Street Lighting.

Full particulars from the Street Lighting Dept, o f 

T H E  G E N E R A L  E L E C T R I C  C O .  L T D . ,  M ag n et H ou se , K in g sw a y , L o n d o n , W .C .2
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-CLASSIFIED ADVERTISEM ENTS-
P  S  io r  in sertion  i» th e  following

1S! û  are  acceP ted  u p  to  F i r s t  P o s t  o n  
S E  1 3 o rse t H ouse, S tam fo rd  S tree t, London,

T H E  C H A R G E  fo r ad v e rtise m en ts  in th is  section 
l s . Pe r r t 'iile  (ap p ro x . 8 w ords) p e r insertion , 
m in im u m  2 lines 4/-, o r  fo r d isp lay  a d v e rtisem en ts  

u ln ? ’ wi th  a  m in im um  of one inch . W here 
th e  a d v e rtis e m en t includes a Box N u m b er th ere  is 

charge of 6d. fo r  p ostage  of replies. 
S I T U A T I O N S  W A N T E D . —  T h ree  insertions 
u n d e r  th is  head in g  can  be o b ta in e d  for th e  price of 
tw o if o rd ered  an d  p rep a id  w ith  th e  firs t in sertion

R E P L I E S  T O  ad v e rtisem en ts  p u b lished  u n d e r  a 
Box N u m b e r if n o t to  be delivered  to  an y  p a rticu la r  
firm  o r  in d iv id u a l shou ld  be accom pan ied  b y  in s tru c 
tions to  th is  effect, addressed  to  th e  M anager of th e  
E L E C T R IC A L  R E V IE W . L e tte rs  of ap p lic a n ts  in 
such  cases can n o t be re tu rn e d  to  th em . T he  nam e 
of a n  ad v e rtise r  using  a Box N u m b e r will n o t  be 
d isclosed. All rep lies to  Box N u m b ers  shou ld  be 
addressed  to  the  B ox N u m b er in th e  a d v e rtisem en t, 
c /o  E L E C T R IC A L  R E V IE W , D o rse t H ouse, S ta m 
fo rd  S tre e t, L ondon, S .E .l .  C heques and  P ostal 
O rae rs  shou ld  be m ad e  p ayab le  to  E L E C T R IC A L  
R E V IE W  L T D . an d  crossed.

Original testimonials should not be sent with applications for employment.

W H IT SU N
C lass if ie d  A d v e r t is e m e n ts  fo r  o u r  issue  
o f May 25 sh o u ld  reach  us by first 

post on F R ID A Y , May 18

OFFICIAL NOTICES,  
TENDERS, ETC.

W E S T E R N  A U S T R A L IA N  G O V E R N M E N T  
E L E C T R IC IT Y  S U P P L Y ,  P E R T H

r p H E  G o v ern m en t of W este rn  A u stra lia  is p rep ared  to  
-A- receive ten d e rs  in  d u p lica te  fo r th e  following : —

(a) 66.000-volts S w itchgear;
(b) 20.000-volts S w itch g ear;
(c) 6 .300-volts S w itch g ear;
(d) 3 .000-volts A ux ilia ry  S w itchgear ;
(e) 440-volts S w itchgear ;
(f) 100-kW  M otor G en era to r S ets an d  B atte rie s . 

Specification, G eneral Conditions of C o n trac t an d  F orm
of T ender m ay  be o b ta in ed  upon  ap p lica tio n  to  T h e  A gent 
General for W estern  A u stra lia . S avoy H ouse, 115/116.
S trand . L ondon . W .C .2. o r to  th e  W este rn  A u stra lian
G overnm ent T ender B o ard , P e r th , W este rn  A ustra lia .

Any fu rth e r in fo rm atio n  req u ired  b y  T enderers m ay  be 
obtained from  th e  above.

Tenders are  to  be lodged w ith  The A gen t G eneral for 
W estern A u stra lia , S avoy H ouse. S tra n d . L ondon , or 
The C hairm an, W . A. G o v ern m en t T en d er B oard , P e rth . 
W estern A ustra lia , n o t  la te r  th a n  noon on T hu rsd ay , 
21st Ju n e . 1945.

Specifications an d  G eneral C onditions of C o n trac t m ay 
be o b tained  from  th e  above on  p a y m e n t of one guinea for 
each copy of th e  S pecification, such  am o u n ts  being 
retu rnab le  on rece ip t of b o n a  fide ten d e r.

C. C. H IL L A R Y .
S ecre ta ry .

Office of th e  A gen t G eneral fo r W estern  A ustralia ,
Savoy H ouse.

115 /116 . S tra n d .
L ondon. W .C .2 . 1888

C O U N T Y  BO RO U G H  OF S W A N S E A

W aterw orks Department

Pum ping P lant

T ^ H E  Sw ansea C orporation  in v ites  ten d e rs  for th e  Supply 
an d  E rec tio n  of E lectrica l P u m p in g  P la n t, G eneral 

conditions an d  specifications, to g e th e r w ith  plans, m ay be 
Dbtained on a p p lica tio n  to  th e  B orough W ater E ngineer 
and M anager. G uildhall, Sw ansea P lan t ”

Sealed ten d ers , endorsed  T ender for P u m p in g  PIan:t. 
n u s t be  sen t in  th e  envelope Provided  an d  delivered  to  
;he undersigned  n o t la te r  th a n  16th MAY, 1945.

The C orporation  will n o t be bound to  accep t th e  lowest 
Dr an y  ten d e r. rf B B 0 W E N .

rhe G uildhall. Sw ansea. Town
19th A pril. 1945.

A D W IC K - L E - S T R E E T  U R B A N  D IS T R IC T  C O U N C IL

E le c tr ic ity  Department

TE N D E R S  are  in v ited  for th e  S U P P L Y . D E L IV E R Y . 
E R E C T IO N , an d  L A Y IN G  an d  JO IN T IN G  o f :  —

(a) E .H .T . Steel W ire A rm oured  Cable.
(b) L .T . Steel T ap e  A rm oured  Cable.
(c) 250-kVA, 3 .3 0 0 /4 0 0 /2 3 0 -v o lt In d o o r Transform er.
(d) L .T . S u b s ta tio n  D is tr ib u tio n  P anel.

Copy of specification an d  form  of ten d e r can be obtained  
from  th e  E lectrica l E ng ineer and  M anager. E lectr ic ity  D e
p a rtm en t, C hurch L ane, A dw ick-Le-S treet, n r. D oncaster.

T enders m u st be enclosed in  a  P L A IN  S E A L E D  enve
lope. endorsed  “  H IG H F IE L D S ,”  and  addressed to

T he  Clerk to  th e  Council.
E lec tr ic ity  D ep artm en t,

10 an d  12 C hurch  Lane. 
A dw ick-Le-Street.

N r. D oncaster.
n o t la te r  th a n  th e  F irs t  P o st, 19 th  M ay, 1945.

T he  Council do  n o t bind them selves to  accep t th e  low est 
or an y  ten d e r, an d  reserve th e  r ig h t to  accep t th e  whole 
or p a r t  of any  tender.

C. R . M A R SH A LL.
10 and  12 C hurch Lane, Clerk to  th e  Council.

Adw ick-Le-Street.
N r. D oncaster. 1875

M E T R O P O L IT A N  BOROUGH OF W O O LW ICH

E le ctric ity  Department

TH E  E lectric ity  C om m ittee of th e  above Council inv ite  
tenders for th e  supply  of one T urbine-driven  Boiler 

Feed  P u m p  an d  one M otor-driven Boiler Feed Pum p.
A form  of ten d e r and  specification for th is  p lan t m ay 

be o b tained  upon  app lication  to  th e  Borough E lectrical 
E ngineer, E lectric  H ouse, Pow is S tree t, W oolwich.

T enders, sealed and  endorsed “  T ender for Boiler Feed 
P u m p s .” to  be addressed to  me a t  th e  Tow n H all, W elling
to n  S tree t. W oolwich. S .E .18 . and  delivered  n o t la te r  th an  
12 noon on F rid ay , 11th M ay. 1945.

The Council do  n o t bind them selves to  accep t th e  lowest 
or any  tender. (By order)

D A V ID  JE N K IN S .
Tow n H all. W oolwich. Tow n Clerk.

24th  April. 1945. 1884

M E T R O P O L IT A N  BOROUGH OF W O O LW ICH

E le c tric ity  Department

r p H E  E lectric ity  C om m ittee of th e  above Council inv ite  
tenders for th e  supply  of 22-kV an d  6.6-kV Sw itchgear. 

A form  of ten d e r and  specification for th is  p lan t m ay  be 
o b tained  upon  ap p lica tion  to  th e  B orough E lectrical 
Engineer, E lectric  H ouse. Pow is S treet. W oolwich.

Tenders, sealed and  endorsed “ T ender for 22-kV and 
6.6-kV S w itchgear.”  to  be addressed to  me a t  th e  Town 
Hall. W ellington S tree t. W oolwich, S .E .18 . and  delivered 
n o t la te r  th a n  12 noon on F rid ay . 11th  M ay. 1945.

The Council do  n o t bind them selves to  accep t th e  lowest 
or an y  ten d e r. (B y order)

TT „  „ r  , ■ .  D A V ID  JE N K IN S .
Tow n H all. W oolwich. T ow n Clerk.

2 4 th  A pril, 1945. 1883
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E le c tr ic ity  Departm ent

r p E N D E R S  a re  in v ite d  by  firs t p o s t S a tu rd a y , 2 6 th  M ay, 
1945, for th e  su p p ly  an d  delivery  of 36 S teel S tre e t 

L ig h tin g  S tan d ard s .
F u r th e r  p a rticu la rs  m ay  be o b ta in e d  o n  ap p lica tio n  to  

th e  C ity  E lectr ica l E n g in eer, F red erick  R o a d , S alford , 6.
H . H . TO M SO N , T ow n Clerk.

  1866

S I T U A T I ONS V A CAN T_________
None of the vacancies lor women advertised in these 

columns relates to a woman between  18 and  41 unless such 
woman (a) has living w ith  her a child of hers under the 
age of 14, or (b) is registered under the Blind Persons Acts, 
or (c) has a Ministry of Labour perm it to allow her to 
obtain em ploym ent by individual effort.

C IT Y  OF P O R TSM O U TH

Appointm ent of Eng ineer and Manager, 
E le c tr ic ity  U ndertaking

n p H E  Council in v ite  ap p lica tio n s  for th e  p o sition  of 
E n g in eer an d  M anager of th e ir  E le c tr ic ity  U n d e r

tak in g  from  a p p lican ts  w ho a re  C o rp o rate  M em bers of th e  
In s t i tu t io n  of E lec tr ica l E ng in eers  a n d  experienced  in th e  
m an ag em en t an d  ad m in is tra tio n  of a n  E le c tr ic ity  U n d e r
tak in g . T h e  sa la ry  for th e  p o sition  will be in accordance 
w ith  th e  ag reem en t m ad e  by  th e  N a tio h a l J o in t  C om 
m ittee  of L oca l A u th o ritie s  an d  Chief E lectr ica l E ng ineers, 
d a te d  9 th  J u ly ,  1941, an d  in accordance  w ith  Clause 10 
of th e  ag reem en t th e  sa la ry  for th e  firs t yea r will be 85% 
of th e  fu ll sa la ry  an d  for th e  second y e a r  92£% thereof.

T h e  a p p o in tm e n t will be  su b je c t to  th e  p rovisions of 
th e  L ocal G o v ern m en t S u p e ran n u a tio n  A ct, 1937, an d  to  
de te rm in a tio n  by  th e  giv ing  of th re e  m o n th s ’ n o tice  iD 
w ritin g  on e ith e r  side. T h e  successful c a n d id a te  w ill be 
req u ired  to  pass a  m ed ical exam in a tio n .

A pplications, on th e  form s p ro v id ed , enclosed in  an 
envelope endorsed  “  E n g in eer and  M anager. E lec tr ic ity  
U n d e r ta k in g .”  m u s t reach  th e  undersigned  n o t  la te r  th a n  
10 a .m . on T u esd ay , th e  22nd  d a y  of M ay, 1945.

C anvassing , e ith er d irec tly  or in d irectly , w ill be a  d is
qualification .

F R E D E R IC K  S P A R K S . 
M unicipal Offices. T ow n Clerk.

R o y a l B each  H o te l. P o rtsm o u th .
19th A pril. 1945. 1848

C IT Y  OF L A N C A S T E R

A ssis tan t Sh ift Charge Engineer

A P P L IC A T IO N S  a re  in v ited  for a p e rm a n e n t a p p o in t
m en t as A ss istan t S h ift Charge E n g in eer a t  C aton  

R o a d  G en era tin g  S ta tio n . L an caste r.
S a lary  in accordance w ith  N .J .B .  Schedule, a t  p resen t 

G rade  9. C lass H . £361 p e r an n u m .
T h e  ap p o in tm en t will be  su b je c t to  th e  p rovisions of 

th e  Local G o v ern m en t S u p e ran n u a tio n  A ct, 1937, an d  th e  
selected  c a n d id a te  w ill be req u ired  to  pass a  m edical 
exam in a tio n .

E xperience  of o p e ra tio n  of large boilers and  general 
•Pow er S ta tio n  o p e ra tio n  desirable.

A pp lications, s ta t in g  age, qua lifica tions an d  p a rticu la rs  
of t ra in in g  an d  experience, also p ro b ab le  d a te  on  w hich 
d u tie s  can  be ta k e n  u p , to g e th e r  w ith  copies of tw o  te s t i 
m onials, m u s t reach  th e  u n d ers ig n ed  n o t  la te r  th a n  
S a tu rd a y , M ay 12th , 1945.

G E O . C. M IL N E S . M .C .. M .I .E .E ..
“  E le c tr ic i ty .”  C ity  E lec tr ica l E ng ineer.

N o r th  R o ad .
L an ca s te r ._________________________________________1887

C O U N T Y  BO RO U G H  OF W A 1 .L A S E Y

A P P L IC A T IO N S  are  in v ited  for th e  a p p o in tm en t of 
B orough E lec tr ica l E ng ineer and  M anager. M axim um  

sa la ry  of th e  N a tio n a l J o in t  C om m ittee  of Local A u th o ri
ties and  Chief E n g in eers ’ scale d a te d  9 / 7 /4 1  ( a t  p resen t 
£1.305 p e r annum ) p lu s  w ar bonus (a t p resen t £60 per 
annum ). F u r th e r  p a rticu la rs  will b e  sen t on  rece ip t of 
a s ta m p e d  an d  addressed  foolscap envelope.

E M R Y S EV A N S . T ow n C lerk.
1879

S O M E R S E T  C O U N T Y  C O U N C IL

County A rch ite c t’ s Departm ent

A P P L IC A T IO N S  a re  in v ite d  from  d u ly  qua lified  per- 
sons fo r th e  a p p o in tm e n t of E n g in eerin g  A ssistan t 

in  th e  ab o v e  D e p a r tm e n t. T he  sa la ry  will be  w ith in  th e  
scale £550 p e r a n n u m , b y  a n n u a l  in crem en ts  of £25 to  
£600 p e r a n n u m , p lus W a r  B o n u s. C om m encing  salary  
w ith in  th e  scale accord ing  to  q u a lifica tio n s  a n d  experience.

The person  a p p o in te d  will b e  resp o n sib le  for designing 
E n g in eerin g  S erv ices for a ll ty p es  of C o u n ty  B uild ings. 
A p p lican ts  sh o u ld  be m em bers of th e  I .H .V .E .  an d  I .E .E . ,  
a n d  h a v e  h a d  experience in th e  design  an d  ca lcu latio n  of 
H e a tin g , V e n tila tin g  a n d  E le c tr ic a l In s ta lla tio n s  fo r large 
in s titu tio n a l ty p e  b u ild ings, schools, e tc . ,  in  th e  su p e r
v ision  of th e  ca rry in g  o u t  of su ch  w ork  a n d  in  th e  
in spec tion , p re p a ra tio n  of rep o r ts  on  an d  superv ision  of 
th e ir  m ain ten an ce .

T h e  selected  a p p lic a n t will also be responsib le  fo r deal
ing  w ith  a ll an c illa ry  eng ineering  serv ices d e a lt  w ith  in  a 
large a rc h ite c tu ra l d e p a rtm e n t,  includ ing  w a te r  a n d  gas 
services, la u n d ry  e q u ip m en t a n d  large cooking  in s ta lla 
tions.

T h e  successful c a n d id a te  w ill be  req u ired  to  p ass  a 
m ed ica l e x am in a tio n  b y  th e  C o u n ty  M edical Officer of 
H e a lth .

A pp lica tio n s , s ta t in g  age. t ra in in g , experience  and  
qualifications, p o sition  as to  M ilita ry  Serv ice an d  tim e 
req u ired  to  ta k e  u p  th e  ap p o in tm en t, to g e th e r  w ith  the  
nam es of th re e  persons to  w hom  reference  m ay  be  m ade, 
to  be  se n t n o t  la te r  th a n  F r id a y , 11th  M ay. 1945, to  the  
undersigned .

R . O. H A R R IS , A .R .I .B .A .,
P a rk  S tre e t.  C o u n ty  A rch itec t.

T a u n to n .
Som erset.

2 6 th  A pril, 1945. 1886

E L E C T R IC A L  P O W E R  E N G IN E E R S ’ A S S O C IA T IO N

Appointm ent of Techn ica l Ed ito r and D irector 
of Studies

r p H E  N A T IO N A L  E X E C U T IV E  C O U N C IL  inv ite  
ap p lica tio n s  fo r th e  com bined  a p p o in tm e n t of T ech 

nical E d ito r  of “  T h e  E lec tr ica l P o w er E n g in eer ”  and 
D irec to r of S tud ies of th e  C orrespondence T u itio n  Scheme 
of th e  A ssociation .

A p p lican ts  shou ld  b e  c o rp o ra te  m em b ers  of th e  I n s t i tu 
tio n  of E le c tr ic a l E ng ineers, o r  possess eq u iv a le n t technical 
qua lifica tions, a n d  h a v e  experience of th e  tech n ica l side 
of th e  e lec tric ity  su p p ly  in d u stry , an d , in ad d itio n , experi
ence of tech n ica l jo u rn a lism . In d u s tr ia l  an d  teach ing  
experience desirab le , to g e th e r  w ith  a  b ack g ro u n d  know 
ledge of t ra d e  un ion ism  an d  in d u str ia l rela tio n sh ip s .

S a lary  to  com m ence. £600 p e r  a n n u m .
T h e  successful a p p lic a n t will b e  req u ired  to  p ass  a 

m edical e x am in a tio n  an d  to  c o n tr ib u te  to  th e  A ssociation ’s 
P en sio n  Schem e.

F o rm s of ap p lica tio n  can  be  o b ta in e d  from  :
T h e  G eneral S ecre ta ry ,

D e p a r tm e n t “ A .”
E lectr ica l P o w er E n g in eers ’ A ssociation.

102, S t. G eorge’s  S q u are .
L on d o n . S .W .l ,  

an d  sh ou ld  be  re tu rn e d  d u ly  com ple ted , endorsed  “ T ech
nical E d i to r .”  D e p t. “ A .”  N O T  L A T E R  T H A N  F R ID A Y . 
M AY 18 th , 1945. 1862

CO N T R O L  G ear M an u fac tu re rs  req u ire  T echn ica l Sales 
E n g in eer in e x p o rt d e p a rtm e n t,  c en tra l. London. 

E x perience  in e s tim a tin g , ten d e rin g  an d  overseas corres
pondence  a n  a d v a n ta g e . P rogressive  an d  p e rm a n e n t post, 
w ith  pension  schem e. W rite , s ta t in g  age, sa la ry  requ ired , 
w hen av a ilab le  a n d  fu ll d e ta ils  of experience .— Box 6983. 
c /o  T h e  E lec tr ica l R eview .

D R A U G H T S M A N  for p o st-w ar p o sition . E nq u iries  are 
in v ited  from  first-class Senior L ig h t M echanical 

D rau g h tsm en  fo r in te res tin g  p o st-w ar p o sitio n . T h e  ad v e r
tise rs a re  a  g ro u p  of l ig h t m an u fa c tu r in g  engineers of high 
s ta n d in g  an d  w ith  ex cep tio n al p o s t-w ar p ro sp ec ts. The 
p rese n t ran g e  of p ro d u cts  is to  be g rea tly  e x ten d ed  and 
p ro d u ctio n  cap ac ity  ex p an d ed . In  a n tic ip a tio n  of th e  
fu tu re  we a re  desirous of m ak in g  a d v a n ce  a rran g em en ts  
for k ey  m en a g a in s t th e  d a te  of rem o v a l of con tro l. All 
enqu iries will be  tre a te d  in s tr ic t  confidence. N o  offer of 
en g ag em en t can  be  m ad e  u n til th e  p rese n t res tric tio n s  of 
engagem ent a re  w ith d raw n . P lease  rep ly  to — B ox 1833. 
c /o  T h e  E lec tr ica l R ev iew .
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T P L E C T R IC A L  W holesalers req u ire  R e p re se n ta tiv e  for 
th e  L on d o n  a rea . P ossession of c a r  a n  asset. R e 

m u n era tio n  on sa la ry , com m ission an d  expenses basis. 
R eP ly ~ B o x  7015, c /o  The E lectr ica l R eview . 
T ^ L E C T R IC A L  w holesalers req u ire  T rad e  C o u n ter Assis- 
-*-4 ta n t .  M ust be c o n v e rsan t w ith  a ll ty p es  of electrical 
m ateria l for in sta lla tio n  pu rp o ses .— L o ndon  E lectrica l Co., 
92. B lackfria rs R o a d . S .E .l .  24

EN G IN E E R  for d ev e lo p m en t of d om estic  electronic 
app liances. E n q u irie s  are  in v ited  from  first-class 

engineers for p o st-w ar position . The ad v ertise rs  are  a 
group of lig h t m an u fac tu rin g  engineers of high stan d in g  
and  w ith  ex cep tio n al p o st-w ar p rospec ts. T he p resent 
range of p ro d u c ts  is to  be g rea tly  ex ten d ed  an d  p ro d u c 
tion  cap ac ity  expanded . In  a n tic ip a tio n  of th e  fu tu re  we 
are desirous of m ak in g  ad v an ce  a rran g em en ts  for key m en 
aga inst th e  d a te  of rem oval of contro l. All enquiries will 
be tre a te d  in  s tr ic t  confidence. N o offer of engagem ent 
can be m ad e  u n til  th e  p rese n t res tric tio n s  of engagem ent 
are  w ith d raw n . P lease  rep ly  to  —  Box 1834, c /o  T he 
E lectrical R eview .

H EA D  F o rem an  req u ired  by  firm  engaged on essential 
w ork. S .W . L o n d o n  d is tr ic t, to  tak e  charge of 

bakelite  m ould ing  d e p t. A pp lican ts should  h av e  thorough  
up -to -d a te  experience la te s t  processes. W rite , giving full 
p a rticu la rs  an d  sa la ry  req u ired , to — B ox 1898, c /o  The 
E lectrical R eview .

LA D Y  req u ired  to  ta k e  charge  of electrical c o n tra c to rs ’ 
show room  (L ondon. W .C .). F u ll  p a rticu la rs  to — Box 

1863, c /o  T h e  E lec tr ica l R eview .

LE A D IN G  firm  cable  m an u fac tu re rs  an d  electrical engi
neers req u ires  im m ediate ly  Senior E s tim a to rs , to  work 

in  C en tra l L o n d o n  office; good w orking  conditions and 
prospects. F ull p a rticu la rs  an d  sa la ry  req u ired  (in con
fidence) to— B ox 1867, c /o  T h e  E lectrica l R eview .

PR O G R E S S IV E  com pany  in th e  L ondon  area, in tend ing  
to  specialise in  e lectrical m easuring  in s tru m e n t m an u 

fac tu re  a s  soon as th e  p rese n t res tric tio n s  on  em ploym ent 
are  rem oved, in v ite  ap p lica tio n s  for th e  po st of Senior 
Design D ra u g h tsm a n . A pp lican ts m u st h av e  wide th eo 
retical and  p rac tica l experience in  th e  developm ent of 
electrical an d  electronic  a p p a ra tu s . E x ce llen t o p p o rtu n ity  
for rea lly  first-class m an . W rite, giving d etails  of experi
ence, sa la ry  req u ired , e tc .— Box 1785, c / o  T h e  E lectrical

R E P R E S E N T A T IV E S  req u ired  for a  few v a c a n t  areas 
to  in tro d u ce  o u r non-ring  cables an d  flexibles to  

con trac to rs, w ireless stores, e tc . —  B ox  7002, c /o  The

R E Q U IR E D  b y  o ld-estab lished  com pany  m an u fac tu rin g  
sm all w ires an d  cables, Sales R ep resen ta tiv e  for M an

chester. Q ualifications re q u ir e d : p a s t  experience in
hand ling  th ese  m an u fac tu res, connection  am ongst e lec tri
cal a p p a ra tu s  m an u fac tu re rs  b o th  dom estic  an d  industria l. 
P ra c tica l experience in wire an d  cable m an u fac tu re  would 
be considered  an  a d v an tag e . W rite , giving age an d  full 
d eta ils— B ox 6987, c / o  T he  E lec tr ica l R eview .

R E Q U IR E D  by  o ld-estab lished  com pany m an ufac tu ring  
sm all w ires an d  cables. Sales R e p resen ta tiv e  for th e  

M idlands. Q ualifications re q u ir e d ; P a s t  experience in 
handling  of th ese  m an u fac tu res, connection  am ongst elec
trical a p p a ra tu s  m an u fac tu re rs , b o th  dom estic  an d  in d u s
tria l. P ra c tica l experience in w ire an d  cable m an u fac tu re  
would be considered  an  ad v an tag e . W rite , giving age and  
full d e ta ils , to — B ox 6946. c / o  T h e  E lectrica l R eview

R E S P O N S IB L E  p o s t for m an  w ith  experience of Com 
m ercia l R efrig era tio n  an d  ab ility  to  superv ise  sales

m en. S o u th  W ales and  W est of E ng land  area. W rite, 
s ta tin g  age an d  full p a rticu la rs  of career.— B ox 7007. c /o  
The E lectrica l R eview .
Q  A L ES E n g in eer fo r e x p o rt d e p a rtm e n t, progressive posi- 

tio n  w ith  p ro sp ec t of overseas tra v e l  for young m an 
w ith  a  know ledge of A.C. an d  D .C . m otors. A pply
Higgs M otors L td ..  W itto n . B irm ingham . 6. 18 /7
Q H O W R O O M  S alesm an req u ired  for e lectrical showroom s 
^  W est L on d o n . K now ledge of electrical con trac ting  
req u irem en ts  and  sale of a ll dom estic app liances necessary. 
W rite  in  first in stan ce  to — B ox 1835, c /o  T h e  E lectrical 
R eview . .
T R A N S F O R M E R  D ra u g h tsm a n , experienced, n o t  over 
-*■ 35 y ea rs  of age, will be  req u ired  im m ediate ly  th e

p resen t res tric tio n s  on em p lo y m en t are  relaxed . A pplica
tions a re  in v ited  from  m en a t  p re se n t em ployed on th is  
class of w ork , w ho will w ish to  m ak e  a  change la te r, and 
also from  th o se  serv ing  w ith  H .M . Forces. A pply to  
B ritish  P o w er T ran sfo rm er Co. L td ..  P o n d ers  E n d . Middx_.

T X T A N T E D . A ssistan t to  ta k e  charge of W holesale 
VV E lec tr ica l D ep t. P e rm an en cy  for r ig h t m an . exem pt. 

—L o u is  G . F o rd  L td ..  B u ild ers’ M erchants. W holesale 
Iron m o n g ers  an d  E lec tr ica l F ac to rs . E astb o u rn e .. 1 8 9 1  
T T T E L L -estab lish ed  lam p  firm  in L ondon a re a  requ ire  a 
W  F lam e S e tte r  for flanging d e p a rtm e n t. Good p o s t

w ar p rospec ts. P lease w rite , g v in g . full p a rticu la rs  of 
experience.— B ox 1876, c / o  T he  E lectrica l R eview .

APPOINTMENTS FILLED
D issatisfaction  h av ing  been so often  expressed th a t  u n 
successful ap p lican ts  are  le f t in  ignorance of th e  fac t th a t  
th e  position  applied  for has been filled, m ay we suggest 
th a t  A dvertisers no tify  us to  t h a t  effect w hen th ey  have 
arrived  a t  a  decision? W e will th e n  in se rt a  notice  free 
of charge u n d er th is  heading.

SITUATIO NS WANTED
A  young T echnician  (22), p rospective H . N . C ert..

A .M .J .I .E .,  S tu . I .E .E . ,  seeks ou tside  p o sition  as 
Tech. Salesm an pr R ep resen ta tiv e , 7 y r s .’ A .C ./D .C . p lan t 
exp .. m edically  exem pt. E nqu iries in v ited .— B ox 7016. 
c /o  The E lectrica l R eview .

A D V E R T IS E R  has an  excellen t connection to  offer a 
m an u fac tu re r  w ho is desirous of m ain tain in g  and 

increasing his p resen t an d  post-w ar business. Specialities, 
insu lation , p referab ly  m ica, m ican ite , sy n th e tic  resin 
lam in ated  sheets, tubes, e tc ., m ach ined  an d  n a tu ra l.— Box
6984. c /o  T he E lectrica l R eview .

A D V E R T IS E R  (36). p resen t position  a irc ra f t in d u stry  
finishing, desires p e rm an en t responsible position . 

W ide know ledge sales, developm ent, in sta lla tio n , public  
supp ly , in s tru m e n t m an u fac tu re , tes tin g  and  inspection . 
Salary  £300-£400.— Box 6950. c / o  The E lectrica l R eview .

AD V E R T IS E R  (50), w ide experience Sales an d  Office 
A dm in istra tion , desires change. F u lle s t details , 

sa la ry , e tc .— Box 6944, c /o  The E lectrical Review .

A R E A  E ngineer requires change; experienced  pow er in 
s ta lla tions. airfield ligh ting , b ro ad cast equipm ent, 

co n trac ting . E x ce llen t pre-w ar record  as d is tr ic t m anager, 
sales engineer, t ra d e  rep resen ta tiv e .— B ox 7013, c / o  The 
E lectrica l R eview .
/C H A R T E R E D  E lectrica l E ng ineer w ith  18 y e a rs ’ engi- 
^  neering an d  com m ercial experience, also research  and 
developm ent, now holding responsible position  w ith  an 
electrical m an u fac tu rin g  com pany, desires a n  im proved 
p e rm an en t p o st requ iring  experience an d  in itia tiv e .— Box 
7009, c /o  The E lectrical Review .

EL E C T R IC A L  an d  M echanical E ng ineer (32). 13 y e a rs ’ 
experience e lectrical co n trac tin g  (superv isory), 3 

years clerk  of w orks (W .D .), seeks sim ilar position. M id
lands p referred .— B ox 7010. c /o  T he E lectrica l R eview .

EN G IN E E R  (27). H igher N atio n a l Certificates (E lec
trica l an d  M echanical), G rad . I .E .E . ,  com prehensive

5-year appren ticesh ip , 4£ years m an u fac tu rin g  an d  l i  
years electrical p lan t equ ipm ent in  large engineering firm , 
seeks responsible position  w hich offers scope for ap p lica
tio n  of technical an d  p rac tica l experience.— Box 7000, c /o  
T h e  E lectrical Review .
T T 'X P E R IE N C E D  an d  Qualified E ngineer, u n d e r 40. 
-E i  extrem ely  wide experience in  senior positions elec
trical and  m echanical design and  developm ent of electrical 
m achinery  and  electro-m echanical devices. F .H .P . to  500 
kW , com m ercial an d  p roduction  experience, foreign govt, 
liaison. B .S .I. an d  o th er com m ittee  w ork, seeks position 
technical or o th er b ranch  w here experience and  in itia tiv e  
can be used. £1.000-£1.500. depend ing  on  location .— Box
6985. c /o  T he E lectrical Review .
T T 'X P E R IE N C E D  E lectrical an d  R ad io  E ng ineer desires 
-E i  a  post-w ar position as R ep resen ta tiv e .— B ox 6968. 
c /o  The E lectrical Review .

HIG H L Y -qualifted , D iplom a. E lectrica l E ngineer. 
M .Sc., 15 y ea rs’ exp. m otors, generators, in s tru 

m ents. own p a te n ts , ideas, wishes change position  o r be 
consulting eng., full o r p a rt- tim e , to  electrical firm 
in te rested  developm ent all k inds electrical m achines and 
in stru m en ts.— Box 6964, c /o  The E lectrica l R eview .
"li/TA N , aged 36. w ith  w ide experience in electrical and 
I L L  m echanical engineering, design and  p roduction , d e 
sires change of occupation , p referab ly  sales or servicing, 
experienced in handling  la b o u r .— Box 6980, c / o  The 
E lectrical R eview .

PR A CTICA L E lectrica l E ngineer, business experience, 
welcomes offers, suggestions for em ploym ent, hom e, 

ab ro ad , now or fu tu re . P resen t s itu a tio n  re ta rd in g , 
n a tu ra l in itia tiv e , age 34. m arried .— Box 6952, c / o  The 
E lectrical R eview .

PR O G R E S S  M anager, age 42 years. 24 y e a rs ’ experience 
progress an d  stores control, desires change.— Box 7006. 

c /o  The E lectrica l R eview .

R AD IO and E lectrical E ngineer (31) seeks position p en d 
ing invaliding. Experienced  in a irc ra ft, au tom obile  

an d  electronic eq u ip m en t.— Box 6979, c /o  The E lectrical 
Review.

R E P R E S E N T A T IV E , tw en ty  years L ondon  area , desires 
a  change from  p resen t firm . M inim um  sa la ry  £380 

pe r annum , p lus com m ission and  expenses.— B ox 6999. 
c /o  The E lectrica l R eview .

R E S P O N S IB L E  po st w ith  scope for in itia tiv e  required  
by  m an (25), B .Sc., G ra d .I .E .E .,  A sso c .B rit.I .R .E .. 

w ith  ad d itional know ledge of physics, chem istry . G erm an 
and F ren ch .— Box 6967, c /o  T he  E lectrical Review .
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^ A L E S  M anager, well know n an d  w ith  excellen t rep u ta -  
^  tio n , desires change, e ith e r  sim ilar a p p o in tm en t or 
d irec to rsh ip  w ith  m o d era te  in v estm en t. A t p rese n t w ith  
electrical m an u fa c tu rin g  engineers of w orld-w ide rep u te  
em ploying  ap p ro x . 1.000 em ployees. E xce llen t sales 
reco rd , know ledge of ex p o rt, ad v ertis in g , co n tro l an d  
ad m in is tra tio n  of sales an d  rep re se n ta tiv e s .— B ox 7004. 
c / o  T h e  E lectrica l R eview .

ST O R E K E E P E R , w ith  30 y e a rs ' experience h and ling  
stocks of cable, c o n d u it accessories, lam ps, sw itch- 

gear, e tc .. w ould be p leased  to  hea r from  w holesalers re 
g ard ing  p ost-w ar p osition  as A ssistan t B uyer. S to rekeeper 
or R ep re se n ta tiv e .— Box 6975, c / o  T h e  E lec tr ica l R eview . 
V 1 7 'E E K -e n d  w ork  req u ired ; p rep a re d  to  u n d e rta k e  

’ » w iring an d  p la n t  in sta lla tio n , m ain ten an ce . A.C. and
D .C . rew inds, an y  h .p ..  t im e  or c o n tra c t.— B ox 7003. c /o  
T h e  E lec tr ica l R eview .

FOR SA LE
Traders buying and selling hereunder m ust observe the 
Restriction of Resale Order, S. R . <L- O. 1942 No. 958.

O O A - h . p .  P E T T E R  V E R T IC A L  4 -C Y L IN D E R  
" A T O M IC ”  D IE S E L  E N G IN E , new  1934. 

N o. 220497. 300 r .p .m ., com ple te  w ith  b ed p la te , o u te r  
bearin g  an d  pu lley , s ta r tin g  com pressor w ith  engine and  
a ir  b o ttle , cooling ta n k s  an d  s tream lin e  filter, first-class 
cond ition .

120-h.p. R U S T O N  & H O R N S B Y  V E R T IC A L  T W IN - 
C Y L IN D E R  D IE S E L  E N G IN E . N o . B .222. 333 r .p .m .. 
com ple te  as above, first-class cond ition .

60-h.p. D A V E Y  P A X M A N  V E R T IC A L  T W IN - 
C Y L IN D E R  S P R IN G  IN JE C T IO N  D IE S E L  E N G IN E . 
No. 23477, new  1933, 370 r .p .m ., com ple te  w ith  b ed p la te , 
electric  ty p e  flyw heel, tan k s , com pressor, e t c . ; 41-kVA 
CR O M PT O N  P A R K IN S O N  A lte rn a to r, 365 vo lts , 3-phase. 
50 cycles, av a ilab le  fo r th is  m ach ine .

45-h.p. P E T T E R  V E R T IC A L  S IN G L E -C Y L IN D E R  
"A T O M IC ”  D IE S E L  E N G IN E , new  1933. 375 r .p .m .. 
com plete  w ith  ta n k s , flyw heel, b ed p la te , s ta r tin g  b o ttle , 
e tc .. o v e rh au led  an d  read y  for d e sp a tc h :  29-kW , 460 /2 3 0 - 
v o lts  D .C . G en era to r av a ilab le  for th is  engine.

3 7 i/4 2 -h .p .  C R O SS L E Y  V E R T IC A L  S IN G L E -C Y L IN 
D E R  E N C L O S E D  “  C O M P R E S S O R L E S S  ”  D IE S E L  
E N G IN E . N o . 103235. new  1935, 500 r .p .m ., com plete  
w ith  tan k s , filter, sh a ft ex tension , pulley  an d  bearing , a ir  
b o ttle , e tc .. o verhau led  and  read y  for d esp atch .

6 -h .p . L IS T E R  V E R T IC A L  S IN G L E  - C Y L IN D E R  
P E T R O L  E N G IN E . 350 r .p .m .,  com plete  w ith  pe tro l ta n k , 
tw in  flyw heels an d  pu lley , o verhau led .

A L L  L Y IN G  A T  Y A T E .

N EW M AN  IN D U S T R IE S  L IM IT E D , Y A T E ,  B R IS T O L
________________________________________________________ 1817

10,000-ft. S L O T T E D  S T E E L  B A R S
for S w itchgear an d  M eter F ram es. C hannel Sections. 
Min. lo ts  100 f t.  1 \"  6d. f t . ;  2 "  9d. f t . ;  3" 1s. p e r  f t. 

R E C O N D IT IO N E D  S T E E L  B IN S .
9 ' x  6 ' X 9" . 72 cp ts .. £12.

5 0 0 /6 0 0  S T E E L  S T O R E  PA N S . 54s. doz.
N e t t  cash , carriag e  p a id .

W E L C H . BRO AD  RO AD . B IR M IN G H A M . 27
B .O .T . L icence N o. I M 3 /12869. 7001

B U R D E T T E  & CO. L T D .

Stock-

R econd itioned  A.C. and  D .C . M otors an d  S ta rte rs  E q u a l 
to  New.

S T O N H O U S E  S T R E E T . C L A PH A M . S.W .4.

D ay  an d  n ig h t service. M A C aulay 4555.

T W O  Brook. 400-volts. 3-phase. 50-cycles. Slip R ing . 
A  to ta lly  enclosed Crane M otors. 750 r .p .m . : one Z 12*

h .p ..  one Z 2 h .p . C ondition  as  new.
O N E  N evelin  M ercury A rc R ec tifie r, in p u t 400 vo lts . 

3 -phase. 50  cycles, o u tp u t  400 v o lts  D .C .. 16 k\V.
O N E  C rom pton  A lte rn a to r. 4 0 0 /4 4 0  vo lts . 3-phase. 50 

cycles an d  n e u tra l, 80 kW , 750 r .p .m .. revo lv ing  field 
ty p e , th re e  bearings on com m on base p la te  w ith  a u to 
m a tic  v o ltag e  reg u la to r.

O L D F IE L D  E N G IN E E R IN G  C O M PA N Y L T D ..
96. E a s t  O rdsall L ane. Salford . 5. B la. 3842.

35

O K f V k W  B E L L IS S /S IE M E N S  A L T E R N A T O R  S E T ;
Beiliss v e rtica l enclosed V -valve engine, 120 lbs. 

pressure . 375 r .p .m .. d ire c t coupled  to  S iem ens 3 .0 0 0 / 
3 .300-volts. 3-phase. 50-cycles a lte rn a to r ,  com ple te  w ith  
sw itch b o ard . K o rtin g  je t  C ondenser, v a lv es  an d  gauges.

150-kW  B E L L IS S  / M A T H E R  & P L A T T  G E N E R A T IN G  
S E T : 215-b .h .p . v e rtica l enclosed com pound  eng ine. 150 
lbs. pressure . 450 r .p .m .. d ire c t coupled  to  150-kW  
M A T H E R  & P L A T T  250-volts D .C . G e n e ra to r  w ith  sw itch 
gear. o verhau led  an d  read y  for d e sp a tc h  (2 ava ilab le).

75-kW  B E L L IS S /E L E C T R O M O T O R S  G E N E R A T IN G  
S E T  : 115-b .h .p . v e rtica l enclosed co m p o u n d  engine. 180/ 
200 lbs. pressure . 525 r .p .m ..  d ire c t  coup led  to  75-kW . 
2 2 0 /110-volts D .C . G en era to r w ith  sw itchgear. o verhau led  
an d  read y  for d esp a tch .

50-kW  B R O W E T T  L IN D L E Y / B R U S H  G E N E R A T IN G  
S E T ; 70-b .h .p . v e rtica l enclosed com pound  engine. 150 
lbs. pressure . 600 r .p .m ..  d ire c t  coup led  to  50-kW . 110- 
v o lts  D .C . G e n e ra to r w ith  sw itch g ear. ov erh au led  and  
read y  for d esp a tch .

6 .5-kW  R E A D E R /E L E C T R O M O T O R S  G E N E R A T IN G  
S E T : 10 .5 -b .h .p . v e rtica l single-cylinder engine. 6 0 /7 0  lbs. 
p ressu re . 800 r .p .m .,  d ire c t coupled  to  6 .5-kW , 220-volts
D.C. G en era to r  w ith  sw itchgear. o verhau led  an d  read y  for 
d esp atch .

IN S P E C T IO N  A T Y A T E .

N EW M A N  IN D U S T R IE S  L IM IT E D , Y A T E ,  B R IS T O L
  1816

R E B U IL T  M OTORS A N D  G E N E R A T O R S

T  O N G  deliveries can  o ften  be avo ided  b y p urchasing  
reb u ilt  seco n d h an d  p la n t. W e can  redesign  o r  rep lace 

su rp lu s  p la n t  of an y  size.

S E N D  U S  Y O U R  E N Q U IR IE S .

O V E R  1.000 R A T IN G S  A C TU A LLY  IN  STO CK  H E R E .

D YN AM O  & MOTOR R E P A IR S  L T D .,  
W em bley P a rk . M iddlesex.

T elephone : W em bley  3121 (4 lines).

Also at Phoenix W orks , Be lg rave T e rrace , Soho Road. 
H andsw orth , B irm in gh am .
T elephone : N o rth e rn  0898. 
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E L E C T R IC  M OTORS AN D  D YN A M O S

'VVTE hold  o n e  of th e  larg est s to ck s  of N ew  an d  Second- 
* * h a n d  M otors. S econdhand  m ach ines  a re  th o ro u g h ly  

o v erh au led . In sp e c tio n  a n d  te s ts  can  be m ad e  a t  our 
W orks.

F o r Sale or H ire . Send y o u r enqu iries t o : —

B R IT A N N IA  M A N U F A C T U R IN G  CO. L T D .. 
22-26. B R IT A N N IA  W A L K .
C IT Y  R O A D . L O N D O N . N .I .

T e le p h o n e : 5512-3 C lerkenw ell. 13

C O N T R O L  A B O L IS H E D

p L E R K E N W E L L  S C R E W S  B E G  TO  R E M IN D  T H E  
y  P U B L IC  T H A T  AS FR O M  F E B R U A R Y  26. 1945. 
NO " M ”  FO R M S  A R E  R E Q U IR E D  TO P U R C H A S E  
S C R E W S. N U T S  A N D  BO LT S.

S tocks in  h a n d  of B .A . an d  W h itw o rth  B rass  an d  Steel 
Screws. N u ts . W ashers. P h o sp h o r B ronze an d  S teel Spring 
\ \  ashers. S h ak ep ro o f W ashers. T in n ed  S oldering  Tags. 
S crew ed R o d . etc.

109. C lerkenw e ll Road. London. E .C .1 . 
________________T e lep h o n e : H o lbom  6504. 6971

FOR IM M E D IA T E  D IS P O S A L

1 P A IR  S T IR L IN G  W A T E R -T U B E  B O IL E R S , ra tfd  
f -  1 8 0 /1 9 0  lb s . /s q .  in .. 16.000 lb s . /h o u r .  S u g d en 's  
S u p e rh ea te r.

1 COM MON (G R E E N ’S) E C O N O M IS E R .
Fu ll Set S team  an d  E lec tr ica lly -d riv en  F eed  P u m p s. 

Coal E le v a to rs . V alves. L in e  S h a ftin g  an d  D riv e  (S team  
an d  E lectric ), also R u n n in g  Spares.

M ay be seen by  ap p o in tm en t. A pp ly  :
S T . A N N E ’S B O A R D  M IL L  CO. L T D ..

S t. A n n e 's  R o a d , B risto l. 4. ' 1829
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G E O R G E  C O H E N , SON S & CO. L T D .,

for

g u a r a n t e e d  e l e c t r i c a l

P L A N T .

M O T O R S .  G E N E R A T O R S .  

SW IT C H G E A R . 

etc.

W OO D L A N E . L O N D O N . W .12. 
T e lep h o n e : Shep h erd s  B u sh  2070 

an d
S T A N N IN G L E Y . N E A R  L E E D S . 

T e lep h o n e : P u d sey  2241. 
E stab lish ed  1834.

27

FOR S AL E

1 G .E .C . 100-kW . 220-v. D .C . G en era to r, rope-driven  
from  Crossley a irless in jec t, oil engine w ith  s ta r tin g  

compressor an d  receiver, oil ta n k s  and  accessories. H o ri
zontal tw in-cyl. engine, ty p e  02223. R a tin g  166 b .h .p . a t  
230 r .p .m . Im m ed ia te ly  av a ilab le  fo r rem oval.

A lso
2 P a rk e r 230-kW . 220-v. D .C . G enerato rs, d irec t coupled  

to Beiliss & M orcom  engines. T rip le-expansion  vertica l 
type. C om plete w ith  condenser, a ir  pu m p  an d  accessories. 
R a ting  approx . 400 i.h .p . a t  450 r .p .m . A vailab le  for 
rem oval sho rtly .

The above S team  E n g in e  U n its  com pletely  o verhau led  a 
few years ago. All p lan ts  in good ru n n in g  o rd er.— Box 
1850. c /o  T he  E lectr ica l R eview .

W A T E R  T U B E  B O IL E R S  IN  STO C K

Tw o 25.000 lbs. e v a p o ra tio n , 175 lbs. W .P .
T hree  20.000 lbs. .. 175 lbs. ..
One 12.000 lbs. .. 200 lbs. ..
O ne 12.000 lbs. .. 160 lbs. ..
O n e9 /1 0 .0 0 0  lbs. .. 200 lbs. ..

We insta ll com plete, includ ing  b rickw ork . Econom isers. 
Pum ps. P ip in g  V alves. G enera ting  Sets an d  M otors in 
stock. P lease  send  us y o u r enq u iries ; we can  give 

im m ed ia te  d elivery .

B U R F 0 R D , T A Y L O R  & CO. L T D .,
B oiler Specialists. M iddlesbrough.
T elephone : M iddlesbrough 2622. ^

A L T E R N A T O R S

S uitab le  for 400-3-50. in  pe rfec t condition . 
65 kV A  1.000 r .p .m . w ith  exciter

160 kV A  300 r .p .m . for coupling
170 kV A  1.000 r .p .m . w ith  exc ite r
235 kV A  300 r .p .m . fo r coupling
600 kV A  300 r .p .m . fo r coupling

T H E  E L E C T R O P L A N T  CO.
W em bley . M iddx. 1870

A large s to ck  of S earch ligh ts (sale o r hire), also W inches 
of o u r se lf-sustain ing  ty p es . M irrors L e ^ e s . A . 

ru rn b u ck les . e tc .. also su rp lu s  C arbon R ods. E b o n ite  and 
Fibre. H u n d red s  of th o u san d s  su p p b ed  du rin p  th e  laA  4U 
rears to  G o v ern m en t d ep a rtm e n ts , 4<>
m m erab le  t ra d e rs .— L o ndon  E lectric  F i r m .  Croy ^ .
A n u m b er of p o r ta b le  A lte rn a tin g  —

A  g u a ra n te ed , for qu ick  d elivery . 3-5■ kV A . 230 / 1 / o a  
rh e  E le c tro p la n t Co.. W em bley . M iddlesex. 1
A -C. an d  D .C . M otors, a ll size*, large A  g u a ra n te ed .— M ilo E ngineering■ TSo .

East D ulw ich. S .E .2 2  {Forest HU1 442-).
A -C. M otors. l / 5 0 t h  h .p . to  10 > p „  from  stock  AL 
A  D . a - —T h e  Jo h n so n  E ng ineering  Cm. 86. G re a t F o r t,  
and S tre e t, L ondon . W .l .  T e l . : M useum  6 3 /3 . s -

A B F ifteen  C oalcu tte r. 4 5 0 /5 0 0  v o lts  D .C .. cu ttm g  floor 
-¿A. level. T rad in g  cable  a n d  ga te -end  sw itch  av a ilab le  
if requ ired . — Clay Cross Co. L td ..  C lay Cross, n e a r  
Chesterlield . 1 8 /8

A .C. an d  D .C . H ouse Service M eters, a ll sizes, q u a rte rly  
an d  p rep ay m en t, reconditioned , g u a ran teed  one year. 

R epairs an d  reca lib ra tio n s .—T h e  V icta  E lectrica l Co.. 47. 
B a tte rsea  H igh  S tree t. S .W .l l .  Tel. B a tte rsea  0780. 19

A E R IA L  Cables, all sizes q u o ted  fo r; good deliveries 
ag a in st G overnm ent c o n tra c t nu m b ers .— E dw ardes 

B to s .. 20. B lackfriars R oad . L ondon. S .E .l .  7017

A l t e r n a t i n g  s e t .  in p u t d .c . 500  vo it. o u tp u t  a .c . 
4 0 0 /3 /5 0 .  100 kVA . on  b ed p la te . F irs t  class.— T he 

E le c tro p la n t Co.. W em bley. M iddx. 1872
A L T E R N A T O R . 500 kV A . 3-p.. 50 c .. 4 0 0 /4 4 0  v .. /50 

revs., d irec t coupled exciter. 2  brgs.. on  bedp la te . 
—S te w a rt Thom son & Sons. F o r t  R o ad . S eafo rth . L iv e r
pool. 21. 58

B E L T  G rinders o r  S anders, 4" w ide be lt. £5 5 s . ; 6" w ide 
belt. £10 10s.— Jo h n  E . R . S teel. C lyde M ills. B ingley. 

P h o n e  1066. 52

B E S T  English  Cables. 1 / .0 4 4  u p  t o  1 2 7 / .  103. deliveries 
ag a in st M .O .S. req u irem en ts .— E dw ardes  B ros.. 20. 

B lackfriars R o a d , L ondon . S .E .l .  7018

BO IL E R  Feed P u m p , W eir, 6" X  8£" X  18" stroke. 
2.700 galls, p e r hour no rm al, excellen t condition . £50 

o r n ea res t offer.— T h e E a s t  A nglian  E lectr ic  S upp ly  Co.. 
C ornhill. B ury  S t. E dm u n d s. 1847
^ lA R B O N S . large stocks asso rted  sizes, solid an d  cored .—  
^  E dw ard es  B ros.. 20. B lackfria rs R o ad , L ondon , S .E .l .

7019

D IE S E L  A u to m atic  L ig h tin g  S et. 110 vo lts . 1$ k W ; 
E lectr ic  W asher an d  K e ttle , a ll a s  new . Offers to —  

M urray . 61. G racechurch  S t.. L ondon. E .C .3 . 1885
T T 'X H A U S T  F ans. new. 14". 1-phase. 2 0 0 /2 5 0  v .. 1.900 
-E-' cu. f t . /m in . ,  £11 15s.— S o u th ern  Ig n itio n  Co. L td .. 
190. T h o rn to n  P o a d . C roydon. 75
T ^ E R R A N T I  P re p ay m e n t T ype  FC 6 Shilling S lo t M eters 

for 2 0 0 /2 4 0  volts, single-phase, 50 cycles. In  perfect 
cond ition— sixty-five av a ilab le .— F . H . S.. 6. H olne Chase. 
L ondon . N .2 . S P E . 8066. 7014

F O U R  iden tica l 150-kW  “  W eir S u lz e r /E .C .C .”
Diesel-driven G enerating  Sets. 220 v o lt D .C .— S tew art 

Thom son & Sons. F o r t  R d .,  S eaforth . L ’pool. 21. 74
P  E N E R A T IN G  Sets for sale. 18 kVA. 4 0 0 /3 /5 0 . p e tro l:  

300-am p. pe tro l-d riven  P o rtab le  W elding S e t;  2£-kW , 
220-v. D .C . C rude Oil S e t.— Fyfe. W ilson & Co. L td .. 
B ishop’s S to rtfo rd . 1895

H E A V Y  d u ty  A rc W elding P la n ts , 200 am ps. P rice  
£31 10s. com plete. Also Spo t W elders. £36 15s.—  

Jo h n  E . R . Steel. Clyde Mills. B ingley. P h o n e  1066. 50

I NSU -G lass covered P la in  or E nam elled  In s tru m e n t 
W ires. No. 18 s .w .g .. No. 40 s.w .g .. s tock  deliveries.—  

Saxonia. R oan  W orks. Greenwich. S .E .10 . _ 29

LA R G E  q u a n tity  Yellow  In su la tin g  Sleeving (know n as 
Sistoflex), size 15 m m . inside d iam eter, in p erfect 

condition . 3d. y d ., carriage p a id , sam ple  upon application . 
— Box 1868. c /o  The E lectrica l Review .

LEA D -covered an d  A rm oured Cables. P . I .  an d  V .I .R .. 
various special lines a t  low prices.— E dw ardes Bros.. 

20, B lackfriars R o ad . L ondon. S .E .l .  7020

LE S L IE  D ixon & Co. for D ynam os. M otors. Sw itchgear. 
Chargers an d  Telephones.— 214. Queenstow n R oad. 

B atte rsea . S.W .8. Telephone. M ACaulay 2159. N earest 
R ly . S t a . : Q ueen’s R o ad . B a tte rsea  (S .R .). 18
X  IG H T IN G  P la n t,  com prising 9-b .h .p . R u sto n  H o rn sb y  

horizontal petro l /p ara ffin  engine, w ith  m agneto , d irec t 
coupled to  Crom pton & Co. L td . 4.5-kW  s h u n t w ound 
generato r. 370 r .p .m .. cont. ra ting . 1 00 /150  v .. 4 5 /3 0  
am p s .:  56-cell T u d o r b a tte ry , ty p e  L .V .C ,. 9-102 v .. m ax. 
discharge 57.3 am ps. Can be view ed b y  ap p o in tm en t 
a b o u t 10 miles from  B irkenhead .— Econom ic E lectric  Co. 
(L ’pool) L td ..  127a. O xton  R oad . B irkenhead . 1873

can Gffer suPPlies of besfc Quality 
i.V L T o ile t Rolls. Sam ples and  p rices on request. A pply 
— M. Taylor. U n ity  W orks. H eddon S tree t. L ondon . W .l .  
T elephone Nos. R eg en t 4271-2-3-4. 1896
] \T A S S O N  Sco tt L ondon  H eav y  D u ty  H ogging M achine
i.YJL for grinding bones, therm oplastics, wood. e tc .. f itted  
w ith  30" d ia. x  15" w ide vee-shaped ro to r  w ith  12 c u ttm g  
blades, speed 1.250 r .p .m .. vee-rope-driven from  60-h.p. 
M ather & P la t t  double squirrel cage m oto r. 40 0 /4 4 0  volte. 
3-phase. 50 cycles. 1.425 r .p .m ., w ith  s ta r te r .  All new 
1942. cap ac ity  3 /5  to n s  p e r h o u r.— N ew m an In d u str ie s  
L im ited . Y a te . B ristol. 1818
"Y X O TO R  G enera to r Sets an d  C onvertors, a ll sizes and  

vo ltages from  £ kW  u p  to  500 kW  in s to ck .—  
B ritan n ia  M anufacturing  Co. L td ..  2 2 /2 6 . B rita n n ia  W alk. 
City R oad . L ondon, N .I .  T elephone. C lerkenw ell 5512. 
5513 & 5514. 28
■ \X O T O R IS E D  £" Bench D rilling  M achine. 13 speeds. 
i-T-L £12 2s. 6 d .— Jo h n  E . R . S teel. C lyde Mills. Bingley. 
P h o n e  1066. 51
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'YT’A M E P L A T E S . E n g rav in g , D iesinking , S tencils, Steel 
P u n c h e s .— Stilw ell & Sons L td .,  152, F a r  G osford 

S tre e t, C ov en try . 14

P H O N E  98 S ta ines. 60-kW  C rude Oil S e t, 220 vo . D .C .; 
7 /9 -k W  C rude Oil S et. 110 vo. D .C .; 35-kW  T angye  

d itto , 220 vo. D .C .; W eir Serv ice  P u m p , 6.300 gals, per 
h o u r ;  30-h .p . N a tio n a l Oil E n g in e ; F u e l Oil T a n k . 2 8 ' x 
6 ', 6 " .— H a rry  H . G ard am  & Co. L td .,  S ta ines. 60

P O R C E L A IN  C leats, 2 an d  3 groove, v arious sizes ex 
s tock , p rice  l is t.— E d w ard es  B ros., 20, B lackfria rs 

R oad , L o ndon , S .E .l .  7021

P O R C E L A IN  In su la to rs , v a rio u s  sizes in  s tock , galv. 
sp ind les.— E d w ard es  B ros., 20, B lack fria rs  R o ad . 

L ondon . S .E .l .  7022

P O R T A B L E  E n g in e-d riv en  W elding  Se ts, o u tp u t  7 5 / 
350 a m p s., b ran d  new, G o v ern m en t licence to  p u r 

chase. d e livery  s to c k .— G lad ia to r W elder S ets L td ..  18, 
L eicester R o ad , Sale. M anchester. 69

R E C O N D IT IO N E D  E lec tr ic  W elder av a ilab le  for im m e
d ia te  sale. A pp ly— W arsop  P e tro l D rill & Tools L td .. 

C a th ed ra l C ham bers. Peacock  L an e . L e icester. 1890

R O T A R Y  C o n v erte rs  in  sto ck , all s izes; enquiries 
in v ite d .— U niversa l E lec tr ica l, 221, C ity  R o ad , 

L ondon . E .C .l.  16
Q E L F -P rim in g  E lec tr ic  P u m p s , 300 g .p .h ., £12 .— J o h n  
^  E . R . S teel, C lyde Mills, B ingley . P h o n e  1066. 53
Q E V E R A L  Telescopic T ow er L a d d e rs  read y  for essential 

w ork . E x ten sio n s , T restles  an d  S tep s  to  o rd e r .— 
S h afte sb u ry  L a d d e rs  L td ..  453, K a th e rin e  R o a d . E .7 . 
G rangew ood 3363. 15
Q P E C IA L  line. B ell an d  T elephone W ires, a lso  screened 
^  w ires, large q u a n ti ty , c h e ap .— E d w ard es  B ros., 20, 
B lack fria rs  R o ad . L on d o n , S .E .l .  7023
O T A F F  T im e Checking an d  J o b  C osting T im e R ecorders 
^  (all m akes) for qu ick  cash sale. E x cep tio n a l con
dition. W rite— B ox 528, S m iths, 100. F le e t S tree t. 
L ondon . E .C .4 . 31
O W IT C H  an d  F u se  U n its , C o ndu its  an d  f ittings, w orks 
^  req u irem en ts  s to ck ed .— E d w ard es  B ros., 20. B lack 
fria rs  R o a d . L on d o n . S .E .l .  7024
Q  W IT C H B O A R D S  su itab le  for dy n am o s an d  a lte rn a to rs . 
^  all sizes from 100 am p . up  to  1,500 a m p .— B ritan n ia  
M an u fac tu rin g  Co. L td .,  2 2 /2 6 , B r ita n n ia  W alk , L ondon . 
N .I .  25
r j l H R E E  570-kVA F u rn a ce  T ransfo rm ers. 1 1 ,0 0 0 /6 5  vo lts .

single-phase, w ith  s ta n d a rd  tap p in g s  to  w ork  in a 
t ra n sfo rm er g ro u p  giv ing  a  to ta l  o u tp u t  of 1,710 kV A .
3-phase, 50 cycles. T hese h a v e  d one  very  lit t le  w ork , are  
in  first-class con d itio n , an d  can  be seen by  a p p o in tm en t 
a t  B ritish  S ugar C orporation  L td .,  B ee t S ugar F a c to ry . 
C olwick. N o ttin g h am ."  1892
rp R A N S F O R M E R  L ead-in  W ire , 7 /3 8  an d  1 4 /3 8  s .w .g ., 
A- Insu-G lass finished, v a rio u s  co lours, s to c k .— Saxonia. 

G reenw ich . S .E .1 0 . 34
rp R A N S F O R M E R S . single an d  th ree -p h ase . All ty p es  
A- u p  to  10 kV A .— W oden T ran sfo rm er Co. (P hone. 

B ilston  41959). M oxley R o ad . B ilston , S taffs. 12
r j l .R .S .  Cables an d  F lexib les. W elding  Cables, supp lied  
-A- to  M .O .S. req u irem en ts .— E d w ard es  B ro s ., 20. B la c k 

fria rs  R o a d . L on d o n , S .E .l .  7025

5 -kVA M otor A lte rn a to rs , d a te  1939, in p u t  100 v o lt D .C ., 
o u tp u t  5 kVA , 2 3 0 /1 /5 0 ,  22 a m p s .;  tw o  a v a ilab le .—  

E lec tr ic  M achinery  Co. (M /c r)  L td ..  N ew  Islin g to n . 
A ncoats, M anchester. 1800

6  T ran sfo rm ers . 6 .6 0 0 /2 0 0 , s .-p h ., 50 c ., 50 to  150 kV A . 
— B ox 1819, c / o  T h e  E lectrica l R eview .

1 -k W  T u rb o -G en era tin g  S e t, 110 v o lt D .C .. £40 .— 
S te w a rt T hom son  & Sons. F o r t  R o a d , S eafo rth , 

Liverpool. 21. 55
y i - k W  S team -d riv en  G en era tin g  S et. A shw orth  P a rk e r  
1 2  Vertical engine coupled  to  L .D .M . com pound  w ound 

230-volt g en e ra to r, £120.— S te w a rt T hom son & Sons. F o r t  
R o a d . S eafo rth . L iverpoo l, 21. 54
Q D  E .A .C ., size 1A, 3-phase A u to  Sw itches, p u sh  b u tto n  
*AV / con tro l w ith  single-phasing  p rev e n to r  fo r m o to rs  up  
to  1 h .p . W h a t o ffers?— B ox 7012, c / o  T h e  E lec tr ica l 
R ev iew .
f t * }  £ J-k W  Beiliss /P e eb le s  V ertica l E nclosed  S team  

G en era tin g  Se t, com pound . 160 lbs. s team , d ire c t 
coupled  to  A lte rn a to r. 440 vo lts , 3-phase, 50 periods, 
n e u tra l o u t .,  w ith  d ire c t coupled  exciter, all m o u n ted  on
C .I. b ed p la te , co n tro l sw itch g ea r: 17-kW  S team  G en era tin g  
S et. 120 lbs. s team . 220 v o lts  D.C. G e n e ra to r ; 6-kW  M otor 
G e n e ra to r Set. 1.000 a m p s., 0 .6 vo lts , new  A.C. M otor; 
T w o 250-am p. P la s tic  Arc W elding  Sets. 3 0 /7 0  vo lts .
1.450 r .p .m ., d ire c t coupled  to  new  10-h.p. A.C. M otors. 
440 v o lts . 3 -phase. 50 periods, com plete  con tro l sw itc h 
gear. A p p ly — F . S. S la te r  & Co., 34, P rin ces  W ay , Team  
T ra d in g  E s ta te ,  G ateshead-on-T yne. 6969
*1 C l f \  yar(^s 1 9 /.0 1 8 , 4-core. R u b b er-in su la ted  T ough  

”  R u b b e r  S h ea th  Screen T ra ilin g  Cable. 600 v o lts .—  
T h o m as C ow m an & Sons L td .,  A sfo rdby . n e a r  M elton 
M ow bray . 1846

C A - k W ,  220-v ., 350^revs. S .I . .  tw o  ped . b rg s., o n  bed- 
O V A  p la te .— G reenhalgh  B t o s . .  B u r to n ’6 F ie ld  M ill. 
A th e rto n , n r. M anchester. 1865
l A A - h . p . ,  4 0 0 /3 /5 0 ,  S .R .. 730-revs.. L o u v re  V e n t.,

B .T .H . (ball bearings), w ith  E llison  O .I . g e a r.—  
G reenhalgh  B ros., B u rto n s  F ie ld  M ill, A th e rto n , M /c r .  1889 
1  O K - k V A  E n g lish  E le c tr ic  A lte rn a to r  w ith  bu ilt-o n  

E x c ite r . 1.000 r .p .m ., o u tp u t  4 0 0 /2 3 0  v o lts .
3-phase, 50 cycles, 4-wire, a t  0 .8  pow er, fac to r, com plete  
w ith  J .  G . S ta t te r  C ontro l P an e l, new  1941. F u r th e r  
d e ta ils  o n  ap p lica tio n  to — D y n am o  & M otor R e p a irs  L td .. 
W em bley  P a rk , M iddlesex. T elephone, W em bley  3121 
(4 lines). 1893
1  600-volts, 700-revs. S .I . ,  tw o  p ed . b rgs.. on
A-AAVF b e d p la te .— G reenhalgh  B ro s ., B u r to n 's  F ie ld  Mill. 
A th e rto n , n r . M anchester. 1864
O K / V k V A  A lte rn a to r , 400 v o lts , 3 -phase. 50 cycles, 750 
¿ u t j y j  rev s ., w ith  d irec t-coup led  e x c ite r; also tw o  250- 
kW  R o ta ry  C onverte rs, w ith  tran sfo rm ers  an d  sw itchgear. 
in p u t  6.600 v o lts . 3 -phase, 50 cycles, o u tp u t  4 2 0 /2 1 0  v o lts
D .C .— M idland C ounties E lec tr ica l E ng ineering  Co. L td ..  
G rice S tre e t, Spon L ane. W est B rom w ich. 36
O O O - a m p .  (42-h .p .) M otor. 110 v o lts  D .C .. 770 r .p .m ..

com pound  w ound , w ith  p u lley , slide rails, etc . 
M akers, T hos. P a rk e r  L td . Offers to — N ew m an, H en d er 
& Co. L td ..  W oodchester. Glos. 1803
4 - 0 0  kW  R o ta ry  C o nverto r, M e tro p o litan  V ickers. 240- 
A i w v /  v o lt  D .C . o u tp u t,  w ith  3-phase tran sfo rm er, 
com plete  w ith  p o n y  m o to r, b o oste r an d  e x c ite r.— B rita n n ia  
M an u fac tu rin g  Co. L td .,  2 2 /2 6 , B r i ta n n ia  W alk . London, 
N .I .  1856

A R T IC LE S  WANTED
A C E T A T E  an d  o th e r  th erm o p la s tic  s c r a p ; po ly th en e  

an d  P .V .C . in a n y  fo rm ; also sc ra p  cable  an d  in 
su la te d  w ire; u rg en tly  w a n te d .— E lto n  L ev y  & Co. L td ..  
18. S t. T hom as S tree t. S .E .l .  30
/ ''1 0 I L  W ind ing  M achines w a n te d  fo r essen tia l w o rk .—  
^  Box 63. c / o  T h e  E le c tr ica l R eview .
T ^ N A M E L L E D  C opper W ire  w an ted . P lease  s ta te  quan- 

t ity ,  m ak e , gauge a n d  p r ic e .— B o x  61. c / o  The 
E lec tr ica l R eview .
" C ^ N G IN E E R IN G  T echn ica l B ooks (new  o r  secondhand) 
A-* w an ted  in an y  q u a n ti ty .  A ttra c tiv e  cash offers. Call 
— T h ird  floor, 356, O xford  S tre e t, W .l ,  o r  “  S to n e le ig h ."  
S t. G eorge 's  A venue, W eybridge . 62
p \ N E  4-wire, 400-volts, 3-phase, 50-cycles A lte rn a to r. 
^  w ith  d ire c t coupled  ex c ite r. 3 -bearing  m ach in e . 200 
kV A . speed 500-600-750, if possible com ple te  w ith  control 
sw itc h b o a rd .— B ox 67. c / o  T h e  E le c tr ica l R ev iew . 
^ T A C K P O L L  P o te n tio m e te rs  w an ted , ty p e  J .N .A .R ..  
^  50106 log. law . i  m eg. c a rb o n  ty p e . A ny q u a n ti ty  
a c ce p ta b le ; 10.000 req u ired .— B ox 1844. c / o  T h e  E lec
trical R eview .
T T R G E N T L Y  w an ted , C ochran  or self - conditioned  

E conom ic Boiler. 3 .5 0 0 /4 ,5 0 0  lbs. e v ap o ra tio n . 120 
lbs. p ressu re . M ust be m odern  an d  first-class co n d itio n .—  
B ox 1858. c /o  T h e  E lectr ica l R ev iew .
T /r ACUUM  Cleaners. 5.000 u rg en tly  req u ired . Good 

▼ co n tin u o u s c o n tra c ts  offered. W ill m an u fa c tu re rs  or 
w holesalers w ith  supplies a v a ilab le  c o m m u n ica te  w ith —  
B rooks & B ohm  L td .,  90, V ic to ria  S tre e t ,  L on d o n , S .W .l .  
V ictoria 9550. 1823
\ \ T A N T E D , E llio t C. W . o r W esto n  D y n a m e te r  W a tt .

'  * V o lt an d  A m pere M eters.— A llen E lec tr ic , 67, Loam - 
p i t  V ale. S .E .1 3 . 7008
'YAT'ANTED, R o ta ry  C onverte rs, an y  size .— U niversal. 

221. C ity  R o a d , L on d o n , E .C .l .  22

WORK WANTE D AND OFFERED
i~1U T y o u r  inspec tion  an d  assem bly  costs  an d  o b tain  
^  g u a ra n te ed  tim es of d eliveries by  sen d in g  y o u r  o rders 
for Sm all P recision  P a r ts  (A u to  W ork) to — W a lte r  D enis 
C o n tac ts  L td ..  W alden  W orks. S t. A nnes-on-Sea. Tel. 1517. 
(On A .I .D . P a r t  I . A d m ira lty  & M .O .S. L is ts .)  1880 
’p 'L E C T R I C A L  M easuring  In s tru m e n ts  sk ilfu lly  repa ired  
A -i and  reca lib ra ted . —  E lec tr ica l In s t ru m e n t  R e p a ir  
S erv ice. "  Sta n im e d e ."  F o rlease  R o ad . M aidenhead. 6970 
] \T A C H IN IN G  W ork , for C en tre  L a th es  u p  to  6$ in.

cen tres  an d  m edium -sized  m illing  (good g rad e  w ork 
p refe rred ).— T h e  L o n d o n  E le c tr ic  F irm . C roydon. U p 
lands 4871. 56
T > E P A I R S :  Clocks. E le c tr ic  Clocks. C lockw ork Con- 
A-V tro lle rs  for p ub lic  ligh ting , c o n tro l an d  tim e  sw itches, 
exposure  m ete rs  an d  ev ery  k in d  of c lockw ork  app liance  
rep a ired  an d  o v erh au led . In q u ir ie s  w elcom ed.— J .  W . & 
R . E . H ughes (C lockw ork E ng ineers). 58. V ic to ria  S tree t. 
L on d o n . S W .l .  P h o n e . V ic to ria  0134. 66
W ° U L D  firm s in  th e  L o n d o n  a re a  ab le  to  c a rry  o u t  

“  "  com ple te  o v e rh au lin g  an d  reco n d itio n in g  o f D .C . and  
A.C. M otors, sizes from  I  h .p . u p  to  20 h .p .,  p lease  com 
m u n ica te  w ith  th e  a d v e rt is e r? — B ox 1826. c / o  T h e  E lec 
tr ic a l R ev iew .



A Q E N C IE 8
A G E K C IE S  req u ired , S ou th  of E n g lan d , including  the  

a le a :  (a) C ables; (b) Sm all S w itchgear; (c) 
9r lines su itab le  for d is tr ib u tio n  for 

* — ®ox c / °  T he  E lectrica l Review .A  i  v T r  req u ired  for L on d o n . S ou th  of E ng lan d , for 
n  e fo llow ing: (1) D om estic electrical ap p liances: 

(2) b r a s s  electrical, accessories, sw itch  plugs, e tc . ;  Vi) Con
duit. A d v ertise rs  h av e  c lien tele w ith  every  w holesaler in 
the  te r r ito ry  m en tioned . Im m ed ia te  tu rn o v e r  can  be 
guaran teed . E i th e r  com m ission or buy ing  basis. P o s t
war a rran g em en ts  considered . —  B ox 64. c / o  T he E lec
trical R eview .

AG E N T . Sales R e p re se n ta tiv e , tech n ical o r o thers, 
e lec trical or general engineering. W est of S cotland , 

etc.— B ox 7011. c / o  T h e  E lectr ica l R eview .

AR G E N T IN E : P o s t-w ar E x p o rts . W ell-co n n ec ted
A gen t recen tly  re tu rn ed  to  th is  co u n try , w ith  p a rtn e r  

com petent engineer in  th e  A rgen tine, w ishes to  c o n tac t 
B ritish firm s m an u fa c tu r in g  all classes of electrical eq u ip 
m ent. engineering  lines, cables, hard w are , e tc . E x ce llen t 
o p p o rtu n ity  fo r firm s to  an tic ip a te  early  resu m p tio n  of 
trad ing  w ith  th o ro u g h ly  c o m p e ten t rep resen ta tiv es  in lea d 
ing S ou th  A m erican  co u n try . H ighest c reden tia ls, full 
particu lars .— Bt>x 46. c / o  T h e  E lectrica l R eview .
TVTANUFACTTURERS’ A gents, covering th e  w hole of 

G rea t B rita in  an d  Colonies, a re  desirous of c o n ta c t
ing m an u fac tu re rs  w ith  a  view  to  sole selling r ig h ts  (either 

-'com m ission o r buying), p o st-w ar a rran g em en ts  considered. 
— Box 23. c / o  T he  E lectrica l R eview .

NE W L Y  form ed lim ited  com pany  in  E ire , com prising 
m em bers of w ell-know n Irish  tech n ical an d  d is tr i

buting  firm s, w ith  connections in  N o rth e rn  Ire lan d , desire 
to  co n tac t B ritish  m a n u fa c tu re rs  in th e  fo llo w in g : T extile 
and allied m ach in ery , flour m illing  m ach inery , m achine 
tools an d  saw  m illing  m ach in ery , ag ricu ltu ra l an d  dairy  
m achinery, ro ad  m ak in g  an d  bu ild ing  m ach inery , electrical 
m achinery an d  e q u ip m en t, general engineering requ isites 
and small too ls. S ubscribers a re  p rep a red  to  offer erection 
and m ain tenance  service. E n q u irie s  to — Box M .I.. E aso n 's  
Advertising Service. D ub lin . 1881
f P O  m an u fac tu rin g  e le c tr ic ia n s : A dvertiser, w orks tra in ed  

and  trav e llin g  L an cash ire  regu larly , seeks a  post-w ar 
agency to  sell Cookers. Bow l F ires, e tc . A ddress— Box 
6976. c / o  T he  E lec tr ica l R eview .

BUSINESSES FOR SALE AND WANTED
FO R  sale, d u e  to  ow ner’s illness, sm all E lectrica l Con

tra c tin g  business in O u te r  L on d o n  area , hold ing  M .o.W . 
licence. R easo n ab le  offer accep tab le .— B ox 7005, c /o  The 
E lectrical R eview .

BUSINE SS OPPORTUNITIES
IR O N F O U N D E R S  in  M ilands p roducing  high-class work 

have  c ap ac ity  for several to n s  w eekly ava ilab le  to  
Engineers d isposed to  consider am alg am atio n  or purchase 
o u trig h t. V ery  successful business.— Box 6949. c /o  The 
E lectrical R eview .

PARTNERSHIPS
T D U S IN E S S  m an . age 43. ex tensive pre-w ar London 

connection  as E lectrica l C on trac to r, licence to  trad e , 
bldg.. shopfitting . elec. co n trac tin g , inv ites one o r tw o 
p a rtic ip an ts  as ac tiv e  p a rtn e rs  w ith  finance.— Box 6942. 
c /o  T he E lec tr ica l R eview .

PATENT NOT IC ES  ____
E L E C T R O L Y T IC  R EC O R D IN G  IN  F A C S IM IL E  

T E L E G R A P H Y
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fT ^H E  p ro p rie to r  of L e tte rs  P a te n t  No. 531501.
re la tin g  to  th e  ab o v e  m a tte r ,  is desirous of 

en te rin g  in to  neg o tia tio n s  for sale of. or issue of 
licences u n d e r, th e  p a te n t. E nq u iries  to — F orrester. 
K etley  & Co.. C harte red  P a te n t  A gents. 88-90. 
C hancery  L an e . L on d o n , W .C .2. 

_______________________________________________________ 1874

IT is desired  to  secure th e  full com m ercial developm ent 
in  th e  U n ited  K ingdom  of B ritish  P a te n t  No. 479344. 

which re la tes  to  Muffle F u rn aces  in ten d ed  for use in brazing  
to g eth er too l t ip s  an d  sh an k s, e ith e r by  w ay of th e  g ran t 
of licences or otherw ise  on te rm s  accep tab le  to  th e  p a ten tee. 
In te res ted  p a rties  desiring  copies of th e  p a te n t  specifica
tions an d  fu rth e r p a rticu la rs  should  ap p ly  to— Stevens. 
L angner, P a r ry  & R ollinson . 5 to  9. Q uality  C ourt. 
London, W .C .2 . 1869

M IS C E L L A N E O U S
A D V E R T IS E R  seeks to  p lace su b s ta n tia l o rders for 

e x p o rt in th e  following lin e s :— 3 an d  4 lig h t electr. 
P en d an ts . W ood an d  M etal. T able  L am ps an d  Bedside 
L am ps d i tto :  G lass Bowls 12" and  14" com p le te ; Glass 
Shades 6 " ;  Glass D ishes 8 " :  B akelite  Accessories such  as 
H olders. 5-am p. Sw itches, S ockets. P lugs. Ceiling Roses, 
e tc .. D om estic  A ppliances of a ll k in d s; Cables an d  Flex. 
L am ps. T ape. N ovelties, B ell-T ransform ers. F ires an d  
o thers. Offers, w ith  illu stra tio n s  in  trip lica te , will be 
ap p rec ia ted .— B ox 1894. c / o  The E lectrica l R eview .

B A T T E R Y  C hargers M odernised. Y our old C harger m ade 
like new by specialists. Conversion from  valve to  m etal 

rectification . Send for in te res tin g  leaflet ‘‘ Q .D .’’ on  th is  
se rv ice .—R u n b a k e n  E lectrica l P ro d u c ts . M anchester. 1. 45

P H O T O G R A P H Y . A p h o to g rap h  says m ore th a n  a 
th o u san d  words. R ea listic  p h o to g rap h s for catalogues, 

b rochures an d  general rep ro d u ctio n  purposes for p resent 
and  a fte r- th e-w ar uses. R ecords m ade of p resen t work, 
p rem ises, etc . —  Miles & K ay e  L td ..  In d u str ia l P h o to 
g raphers. 100. S o u th am p to n  Row . L ondon. W .C .l. Tele
phone. H O L b o rn  6858. E stab lished  o ver 50 years. 1702

E D U C A T IO N A L  N O T IC E8
L A T E S T  A .M .I .E .E .  R E S U L T S

T N  th e  recen t E x am in a tio n s  held  by th e  In s t i tu t io n  of 
E lectrica l E ng ineers 477 C and ida tes s a t  w ho had 

tak e n  B .I .E .T . courses. Of these  457 were successful in 
passing th e  exam inations. W e believe th is  record  of 457 
successes o u t  of 477 e n tra n ts  has never before been 
approached  by an y  o ral o r correspondence tu to ria l 
organ isation , an d  indicates th e  v ery  h igh  efficiency of 
th e  m odern  system  of T echnical T ra in in g  w hich we have 
laid  dow n.

T h e  B .I .E .T . tu to r ia l o rgan isation  is w aiting  to  assist 
you  e ith er w ith  a  sh o rt specialist course or com plete 
tra in in g  for a  recognised exam ination .

W e have  availab le  a  large full-tim e staff of in stru cto rs, 
while th e  efficiency of o u r ex tensive organ isation  is a 
byw ord  am ong engineers.

W E G U A R A N T E E —“  NO P A SS— NO F E E ”

M ay we send a  copy of “  E N G IN E E R IN G  O P P O R 
T U N IT IE S  ” ? C ontain ing  a  g rea t deal of useful advice 
and  d e ta iled  in fo rm atio n  on over 200 H om e-S tudy  Courses 
an d  exam inations, th is  handbook  is of very  real value to  
th e  am bitious  engineer.

O ur highly  in fo rm ative  handbook  will be sen t F R E E  
and w ith o u t obligation  on  request.

B R IT IS H  IN S T IT U T E  OF E N G IN E E R IN G  
T E C H N O LO G Y .

Established 1927— over 200,000 students.
12. Shakespeare House, 17, 18 & 19, Stratford Place.

Oxford Street, London, W .l.
_______________________________________  33

Great P ossib ilities for 
T E C H N IC A L L Y  Q U A L IF IE D  E N G IN E E R S

Key Men in W ar-Tim e and A fterw ards

r p H E  finest posts an d  th e  g rea t m ajo rity  of posts in 
G rea t B rita in  in  th is  w ar are  technical. The sam e 

will be th e  case w hen th e  w ar is over. T h e  v a s t  increase 
in m echanisation  now being  applied to  w ar purposes will 
th en  be su itab ly  utilised  in reconstruc tion , and  in trad e  
and  com m erce. T ak e  a  recognised Engineering  Q uali
fication  th ro u g h  hom e-study w ith  th e  T .I.G .B .. whose 
S tu d en ts  h av e  gained 35 F IR S T  P L A C E S  in the
A .M .Inst.C .E .. A .M .I.E .E .. A .M .I.M ech.E .. A .F .R .A e.S .. 
e tc .. exam inations. W rite  to -day  for “  T he E n g in eer’s 
G uide to  Success.”  contain ing  th e  w orld ’s w idest choice 
of engineering Courses— over 200— covering all b ranches : 
E lectrical. A eronautical. M echanical. W ireless, etc.

T H E  T E C H N O L O G IC A L  IN S T IT U T E  
G T . B R IT A IN

35. Tem ple B ar H ouse. London. E .C .4.

OF

The fact that goods made of raw materials In short 
supply owing to w ar conditions are advertised in this 
Journal should not be taken as an indication that 

they are necessarily available for export
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v  P q j i  d u i t ô

“ ^ l e e t e ^  

c u u l C°  a t * * » *
4  f i t t i n g  a t  

i n

E N Q U I R I E S  P R O M P T L Y  
D E A L T  W I T H .

f t R V T E R l f  TY
E L E C T R I C A L  C O . i S K ’ S S :

WHOLESALE ELECTRICAL SUPPLIERS
41-43 R O B E R T S O N  S T R E E T , G L A S G O W , C .2  
I I  C O L L E G E  S Q U A R E  N O R T H , B E L F A S T

“ V ” DRIVES

Prom pt delivery  
of all sizes o f“ V  ”  

Belts and Pulleys

S T E P H E N S  
B E  L  T  I N G  
C O .  L T D .

'• V "  D E P T .
S N O W  H I L L
B IR M IN G H A M , 4

R O T A R Y

Q U I C K  M A K E  &  B R E A K

B R IT IS H  M AD E TH R O U G H O U T.

For all purposes — fully tested 
S w i t c h e s  t o c u s t o m e r s ’ 
r e q u i r e m e n t s .

Let us use our long experience to 
solve your S m ite  k in g  problems.

T O K  S W IT C H E S  L T D .
C A M B R ID G E  RO W . B U R R A G E  ROAD 

W O O LW IC H , S .E . I4

W E L D I N G  
INDUSTRIES
L I M I T E D

C O M M ER C IA L R O A D  
B R ISTO L. T E L . 23231

S P E C I A L I S T S  i n  

W E L D E D  

F A B R I C A T I O N S

(G as and E le c tr ic  a rc )  for the

E L E C T R I C A L  

I N D U S T R Y

P ro to typ e o r la rg e  q u a n titie s

e r s t » e e c f
SP E C IA L

C O R ED
S O L D E R

A .I .D .  A P P R O V E D
H . J . E N T H O V E N  & S O N S  L T D .
230 T H O R N T O N  R O A D , W E S T  C R O Y D O N , S U R R E Y  

T H O rn to n  H ea th  2462

ELECTRICAL REVIEW 'S

SWITCHES

C H A R T
F O R  D E A L I N G  W I T H  A P P A R E N T  D E A T H  F R O M

E L E C T R IC  SH O C K
In accordance w ith H.O. E lectric ity  Reg. No. 29

ELECTRICAL R E V IE W
D o rs e t  H o u se , S tam fo rd  S t re e t , L o n d o n , S .E . I  

Telephone : W ATerloo 3333
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SPECIALISTS IN NON-FERROUS ALLOYS AND BEARING METALS. ^  
'  ★  ALSO MONEL. OTHER ACID-RESISTING ALLOYS. AND LEAD BRONZES. •£- 

CENTRIFUGAL CASTINGS IN ALL NON-FERROUS ALLOYS. (

L ITH O U TE  INSULATORS & 
ST. ALBANS MOULDINGS LTD

WATFORD
' P H O N E :  W A T F O R D  4494

The 50-range Model 7 Universal AvoMeter.

The AvoMeter is one of a useful range of “  Avo ”  
electrical testing instruments which are main
taining on active service and in industry the 
“ A v o ”  reputation for an unexcelled standard 
of accuracy and dependability— in fact, a 
standard by which other instruments are judged.

Orders can now only be accepted  
which bear a Government Con
tract Num ber and Priority Rating.

Sole Proprietors and M anufacturers :
A U T O M A T IC  C O I L  W IN D E R  & E L E C T R IC A L  
E Q U IP M E N T  C O .  L T D .,W ln d e r  H o use , Douglas 
S tre et, London, S .W .I .  Phone : V ic to r ia  3404-8

D E T E R M IN E S

P ERFO RM A N C E

ARLEY
*  A C C U R A C Y  

*  U N I F O R M I T Y  
*  R E L I A B I L I T Y  

*  S E R V I C E  
*  C O M P E T I T I V E  P R IC E S

EXPRESS DELIVERIES DAILY I I  L 0 I D 0 I  AREA

T h e VAR LEY MAGNET COMPANY
B L O O M F I E L D  R O A D

woo, : r « n/ ( i (in.s,W 0 0 LW ICB,S.E .18

MEANS ACCURACY
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E L E C T R IC  P U L L E Y  B L O C K

M a tte rso n  H o is ts  a re  co m p act and e ff ic ie n t , 

r e q u ire  b ut l i t t le  a t te n t io n  to  keep  th em  in 

good c o n d it io n , and a re  m ade th ro u g h o u t  by 

m en ta k in g  a p rid e  in  t h e ir  jo b . T h e y  w ill 

no t le t  yo u  d o w n .

M A T T E R S O N  L I M I T E D
Shawclough. T e l. 4194 Rochdale

Delivery 2 m onths subject to what helps th e  war effort

H
0

1

S
T
S

T e leg ra m s : “ P a te lla , S e d ls t , L o n d o n .”  T e lep h o n e  : H o p  0594 (3  lin e s )

C A B L E
V . I .R .  & T H E R M O P L A S T IC , B R A ID E D , L E A D  C O V E R E D  & S H E A T H E D  

«HU I lA B i e c i p c i  I T R  Head Office: 156-170 Bermondsey Street, LONDON,8.E.1
V V I L L I H m  U L i r t L  L i l l i  c » b l e  W o r k s  :  W E M B L E Y . M ID D L E S E X
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HOPKINSONS’ Patent

SOOT BLOWERS

SAVE MORE FUEL
HOPKINSONS L IMITED * HUDDERSFIELD
London Office 34 N orfolk Street, Strand, W .C.2

7 1 1 '4001
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C o m p r ise s  e s s e n tia l  e q u ip 
m e n t  f o r  c o n t in u o u s  sp ra y  
p a in tin g , in c lu d in g  S p ray  
G u n , P re s s u re  P a in t C o n 
ta in e r ,  H o se  an d  c o n n e c tio n s . 
W r i t e  fo r  C a ta lo g u e  C .B .3 6 .

B .E .N . P A T E N T S  L T D . 
H IG H  W Y C O M B E ,  B U C K S

“  N ow  gents see 
how F L U X I T E ’S 

app lied  
There’s a right and 

a wrong way "  
E E  cried, 

Then a voice from
the screen 

Yelled  "  Chump  /
use your bean 

There's a right way 
to  p u t on a slide t  ”

F o r  a l l  S O L D E R I N G  w o r k — y o u  n e e d  F L U X I T E — 
t h e  p a s te  f lu x — w it h  w h ic h  e v e n  d i r t y  m e t a ls  a r e  
s o ld e r e d  a n d  “  t in n e d . ”  F o r  t h e  jo in t in g  o f  le a d  
— w it h o u t  s o ld e r  a n d  t h e  ** r u n n in g  ”  o f  w h it e  
m e t a l  b e a r in g s — w it h o u t  “  t in n in g  ”  t h e  b e a r in g .  
I t  i s  s u i t a b le  fo r  A L L  M E T A L S — e x c e p t in g  
A L U M I N I U M — a n d  c a n  b e  u se d  w i t h  s a f e t y  o n  
E L E C T R I C A L  a n d  o t h e r  s e n s i t i v e  a p p a r a t u s .

W i t h  F L U X I T E  jo in t s  c a n  b e  “  w ip e d  ”  s u c c e s s 
f u l l y  t h a t  a r e  im p o ss ib le  b y  a n y  o th e r  m e th o d .

U s e d  f o r  o v e r  30 y e a r s  in  G o v e r n m e n t  w o r k s  a n d  
b y  le a d in g  E n g in e e r s  a n d  M a n u f a c t u r e r s .  O F  
A L L  I R O N M O N G E R S  in  t in s — 8 d .,  1/4 a n d  2/8 .

T h e  ”  F L U X IT E  G U N  ”  p u ts  F L U X IT E  w h e re  you 
w a n t it  by a s im p le  p re ssu re . P r ice  1/6 o r  f illed  2/6

FLUXITE
SIMPLIFIES A LL  SOLDERING

W rite fo r  Leaflets on Case-Hardening Steel and Tem pering  
with F L U X IT E , also on ‘ W ip ed ” jo in ts . Price 1 '  

F L U X I T E  L T D .  (D e p t . R .E . ) .  B e rm o n d se y

mpering Tools |  
ice Id . each. 
s e y S t . ,S .E . I  |

STERNAW
C O M P A N Y

4  L IC H F IE L D  T E R R A C E ,  R IC H M O N D  
S U R R E Y  R ichm ond 0222  & 4680

L Ę T WESTOOL H EL P

W IT H  Y O U R  P O S T -W A R  P R O B L E M S  O N  ALL

Electro-M echanical A pparatus  

Solenoids and Electro-Magnets
FOR TECHNICAL ADVICE. WRITE

WESTOOL Ltd. Telephone :
Westool Works PUTNEY
Putney, S.W.15 4281/2/3



THi T HALL%FF^ c LNoCsYED INDUCTION MOTORS
Surface Cooled type

d| É j i >1
n n P l s i a l l l l l f c  .0 I I K

PHONE'. C R O SSH ILLS  2 0 0  l2 L ' . " e s )  GRAM S'. G R E E N  • C R O S S H ILLS  2 0 0

F I N L A Y 5 0 N  B O U S F I E I D  S CO.  L T D  • J O H N S T O N E  • S C O T L A N D

As pioneers of this 
type of motor we 
have supplied over 
3 , 0 0 0  machines 
to one customer 

alone
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STUDDING
0  W e  are now able to 
supply Brass or Steel 
Studding from  stock in 
the following sizes :

0—8 BA  
¿ ' - I '  W h itw o rth  

Supplied in 12 inch 
lengths in gross bundles. 
Special lengths supplied  
to order.

•

We ore m anufacturers  
o f  S c rew s , Sm all Turned  
P a r t s  a n d  I n s e r t s .

Enqu iries invited .

^A V IS & TIMMINS I?
Head O ffice : B I L L E T  R O A D  • W A L T H A M S T O W  • L O N D O N  • E . I 7

T elep h o n e : Larks w ood 2241 and  4441

A
D u r.w ir  e 

ik b n l Work

b# Sur»

0 0 1 AT D B E 
A W tt I TO.

TüCttßU

E r s a t z  S u b ^ Z f t u t e

DU RAWIRES & DURACABLES
ARE NOT A WAR EM ERGEH CY SU BST ITU TE  

T hey a r e  n o t  a  s u b s t i t u t e  a t  ail in  t h e  se n se  
- in which th is  i r r i t a t in g  w ord  is g e n e ra lly  used. 

DURAWIRES AND DURACABLES h a v e  th e i r ,  ow n 
OUTSTANDING PROPERTIES a n d  will p la y  t h e i r  
p a r t  in  b u i ld in g  th e  New W orld a s  th e y  a r e  v 

. h e  1 p I n g  to  w jn  th e  w a r  :W

Ik.
PORTABLE FLASH TEST

T h is  Flash T e s t  re q u ire d  by 
a ll m ak in g , rep a ir in g  and se r 
v ic in g  e le c tr ic a l e q u ip m en t. 4 
1,000 , 2 ,00 0  to  5 ,000  
v o lts . Send fo r  Lea fle t 
(Q  53) ab out Flash 
T e st in g .

EARTHING CLIPS 
WITH S P EC IA L  
B IT E  AND CRIP 
INTO TU B E OR 
ARMOURING O

N o te  th e  tong ue w h ich  
en su re s p e rfe c t  and 
p e rm a n e n t co n ta c t . Easy 
to  f ix .  N u ts  can no t 
tu rn . A l l  s ize s fro m  h a lf to  tw o  in ch es

THE DONOVAN ELECTRICAL GO. LTD. 
BIRMINGHAM 9

E le c t r ic a l M an u factu rers and S to ck h o ld e rs

L 0 N D E X  for R E L A Y S
M E C H A N IS M  O F  

T IM E  D E L A Y  
R E L A Y  P R L

Synchronously driven 
Instantaneous re-set 

Readily adjustable over 
wide range 

A ik  for Leaflet 97/ER

L 0 N D E X • L T D
M A N U F A C T U R E R S  O F  R E L A Y S

AWORKl'f 207 ANERIEY ROAD 10ND0NSE20 SYDENHAM**:*»/

P r in te d  in  G re a t B rita in  a t  T h e  Ch a p e l  Btv e r  P r e s s ,  A n dover, H a n ts ,  a n d  p u b lish ed  b y  E l e c t r i c a l  R e v i e w ,  L i m i t e d ,  
a t  D o rse t H ouse, S ta m fo rd  S tre e t, L o n d o n , S .E .l .
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Kjh & c b d L  ' ó fc jy u r y M ó o !
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IN SU L A T IN G  

V A R N I S H E S

M ay A. 1945 E l e c t r i c a l  R e v i e w  h i

W hy  not submit your problems to us, 
there’s no obligation.

inchin, Johnson
W 1 T LEY  C O U R T , W IT L E Y , S U R R E Y , and 6, A R LIN G TO N  S T R E E T , LONDON, S .W .l .

Wormier 280-4 •  Regent 0881 %:          :—

Stoving Varnishes, Black or 
Clear. Air Drying Varnishes, 
B l a c k  or  C l e a r .  C a b l e  
L a c q u e r s ,  n o n -d am , etc. 
Sleeving Varnishes. Cioth 
Varnishes. Core Plate Var
nishes. Copper Wire Enamels

M O D E R N  
P O W E R  S T A T I O N
E Q U I P M E N T

S U R F A C E  A N D  J E T  

C O N D E N S IN G  P L A N T  

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

D E - A E R A T O R S  

S T E A M  E J E C T O R  A IR  P U M P S 

C O N D E N S A T E  E X T R A C T IO N  

A N D

C IR C U L A T IN G  W A T E R  PU M P S

MIRRLEES WATSON
uiiiiiiiiiiH iiiiin iinTÿ^^ o s )  p a n Y  1 im ITE'L«^ * ^ " 1111111111111111111111 

E N G IN E E R S  G L A S G O W

M 20J R J

H IG H  P R E S S U R E  F E E D  W A T E R  H E A T E R S
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