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to your C ircuit Problems

L
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NO. 9 9 6 / 1 - 8 ELECTRICAL   --------------------- -— — CO .. LTD .
T R A F FO R D  P A R K  -  M A N C H E ST E R  17.

" M e tr o s t! "  is 3 n o n -o h m ic  res is ta n c e  
hav in g  th e  c h a ra c te r is t ic  

C U R R E N T  o c  {V O L T A G E )' and 
in tro d u c e s  n e w  id eas  fo r  y o u r 

im p ro v e d  p eace  p ro d u c ts .

Some p roved  uses are in :—
SURGE SUPPRESSION * L IG H T N IN G  
ARRESTERS ■ VO LTAG E R EG U LA TIO N  
FIELD C O N TR O L ■ SPARK SUPPRESSION  

RADIO C IR C U IT  PRO TECTIO N
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I ^ A S U  R 1
^  S T  r  u  f i l l

W I R E

C O T T O N

C O PP E R -N IC K E L
(C o n s ta n ta n )

E N A M E L

SILK. . . . . . . .

ÜSË

IN S U L A T IO N S
M A N G A N IN

{ T e lc u m a n )

N IC K E L  C H R O M E

THE TEMPLE ELECTRICAL CO. LTD
M O O R  P A R K  • M I D D L E S E X  * E N G L A N D

A N D

C L U N  H O U S E  -  S U R R E Y  S T R E E T  • L O N D O N  * W  C ' 2 .

TELEPHONE: NORTHWCOO ¡7  34- • TEMPLE BAB 4 7 9 4  »  TELEGRAMS’. T E M S IE C , NORTHWOOO, LONDON

22 N O V E M B E R  1946 TH E E L E C T R IC IA N



1398

The Famous 
M.E.M

Ironclad Switch
Re-designed

—with
H.R. C. Fuses

M .E .M . designers have show n  tru e  leadersh ip  
again . T h is  new  H .R .C . series is a  tr iu m p h  o f 
com pactness and  ad ap tab ility . Y o u  can  convert 
the  s ta n d a rd  sw itch to  an  H .R .C . fuse  sw itch  in 
a  few m om en ts . I t is ju s t  as  sim ple  to  convert 
a  trip le  po le  u n it to  tr ip le  pole  an d  neutra l. 
H ere  is a  new  k in d  o f  versatility  in sw itchgear.

T h e  “  G lasgow -R ex  ”  com plies fully 
w ith H o m e  Office reg u la tio n s  and  
the  44 K a n ta rk  ”  H .R .C . s tan d a rd  
cartrid g e  fuses a re  in acco rdance

itchgear. duce suci

w ith B .S.S. 88/1939, A .C .4 an d  D .C .3.
A pp earan ce , w o rk m an sh ip  and  finish o f  these 
sw itches will w in th e  • a d m ira tio n  o f  engineers 
everyw here. Y e t this h igh q u a lity  equ ip­
m en t is offered  a t reasonab le  prices. Only 
M .E .M . intensive spec ia lisa tion  c o u ld  p ro ­
duce such  value.

A descrip tive  list N o . 278 is a lready  
availab le . I t  gives full de ta its  o f  the  
new  “ G lasgow -R ex”  range , ra ted  from  
30-200 am ps. Send  fo r y o u r c opy  now.

Switch, fuse and motor control gear, electric fires 

and localised lighting equipment

MIDLAND ELECTRIC MANUFACTURING CO. LTD., BIRMINGHAM, 11
B R A N C H E S  IN  I O N D O N  & M A N C H E S T E R

THE E L E C T R IC IA N 22 N O V E M B E R  1946



By eliminating miscellaneous service 
apparatus and tortuous wiring connections the 
Consumer’s Service U nit offers the advantage 
of a designed layout. T he unit is capable of 
great variation in  layout to suit existing con­
ditions and is so adaptable that extensive 
domestic circuits can be accommodated. 
Unobtrusive, pleasingly finished in  cream or 
black stove enamel and affording ample 
protection to the consumer, the unit being 
simple to install can reduce time on electrical 
work in the national rehousing programme 
W rite for publication No. 204C.

UAINCONSUMERS
SERVICE UNIT
BRITISH INSULATED CALLENDER’S CABLES LIMITED

NORFOLK HOUSE, NORFOLK STREET, LONDO N W .C.2

^ S I G N E D  
LAYOUT

22 N O V E M B E R  1946 THE E L E C T R IC IA N
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W E STI NG HOUSE

METAL RECTIFIERS
W ESTING HOUSE BRAKE & SIGNAL CO. LTD.

82 YORK W A Y , KINGS CROSS, LO N D O N , N. I I

mi  mw J

T h e  B a d g e r  . . . .

How long does a badger 
live? Few indeed have 
ever seen this grey nocturnal animal and probably not many 
more would be able to do more than hazard^a guessjat the 
answer. He can in fact attain an age of 20 years, but the 
average life is about 8/9 years.
What is the life of a Westinghouse Metal Rectifier? Many of the 
original copper-oxide units are still giving excellent service after 
20 years continuous use and the new“ Westalite” rectifiers appear 
to have an even greater potential life. In any case, it can be 
stated with certainty that there are no more reliable rectifiers than

THE E L E C T R IC IA N 22 N O V E M B E R  1946-
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M ETAL

FULLY TE S TED  FOR 
SH O RT-C IRC UIT D U TY

R in g -M a in  
E q u ip m en ts

for
D ISTR IB U TIO N
SU B STA TIO N S

in
BUILT-UP AREAS

-, ' --.O:- .¡N> -\
:, p&m p- ¿: ;;

.
•>\r

I B
.

C À-,-. ¿ÖS• ' ■’ : ■ : •
. . _ ' ; - -/ _ '

V I L L E S D E N
THE BRITISH THOMSON-HOU3TON COMPANY LIM ITED. W ILLESDEN. ENCLAND. A 3 6 2 S
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s ta b te  n itd i t io r ts j  a n d  a .

“ ' “ “C e ' * “  l*‘‘”  “

¿»rex’ 

-„dùs.H alP"»«“  L "
— solved by  using

BAKELITE MATERIALS
By using B a k e l i t e  Laminated post-forming material these objects 

were achieved without unduly complicated production technique. 

The mask itself was made on wooden formers from B a k e l i t e  

Laminated F .11141/ 1. The lens frame, distance pieces and 

adjusting screws for the headgear were moulded from B a k e l i t e  

Moulding Material. Result, a strong, light-weight mask that 

remains comfortable and well ventilated over long periods of wear.

BAKELITE <t> PLASTICS
REGD. TRADE MARKS

Pioneers in the Plastics World

THE E L E C T R IC IA N 22 N O V E M B E R  1946
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M o t .  o f The General E le c tr ic  Co., L td .. M agnet House. K ingswoy. London, W .C .2

2 2  N O V E M B E R  1946 '  TH E E L E C T R IC IA N

The housewife

G .E.C . r e c ta n g u la r  c is te rn  ty p e  w a te r  
h e a te r  ex a c tly  m e e ts  th e se  re q u ire m e n ts . A 

h o t w a te r  sy s tem  in  itself, th e  co ld - 
tank , a n d  h o t w a te r  s u p p ly  tank  in c lu d in g  

h ea tin g  e le m e n ts  a n d  th e rm o sta t a r e  all 
b ro u g h t to g e th e r  in  o n e  p le a s in g ly  d e s ig n e d  
w h ite  s to v e -e n a m e lle d  unit. In s ta lled  in  the  
b a th ro o m  o r  o th e r  su ita b le  p o s itio n  it w ill 

a n  effic ien t s u p p ly  of h o t w a te r  10 

w ash -b as in  a n d  k itch en  sink . S im plicity 
of in sta lla tion  a n d  low  p lu m b in g  co sts  a r e  tw o 
of its o u ts ta n d in g  fea tu re s . A c o p y  of a 
b o o k le t H(4) fully  d e s c r ib in g  th is a n d  m any 
o th e r  un its  in  th e  c o m p re h e n s iv e  ra n g e  of 
G .E.C . w a te r  h e a tin g  a p p lia n c e s  w ill b e  g lad ly  
fo rw a rd e d  u p o n  re q u e s t .

E L E C T R I C  W A T E R  HEATING
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N E X T  T I M E  H E ’L L  G E T  A H  A T L A S
. ■—iin i r w i iT i

People who buy lamps are talking about this new Atlas Lamp Adver­
tising. It tells a very human story. That moment of baffled exasperation 
when a lamp fails suddenly— that is when the public is really lamp 
conscious. That is when new ATLAS customers are made!

The Atlas message is easy to remember. It strikes the right note . . .  in 
the right places . . .  at the right time. In the leading newspapers and 
magazines. On the best poster sites . . .  in the best dealers’ windows.

Atlas offer the dealer generous discounts and rebates—without restric­
tions. Sales aids include attractive display material and a comprehensive 
window-dressing service. Give y o u r  lamp sales new staying power! 
Write for Atlas terms today.

Thorn Electrical Industries Ltd., 105-109 Judd St., London, W.C.I. Phone: EUSton 1183

F O R  S T A Y I N G  P O W E R

ATLAS LAMPS

N o r t h e r n  B r a n c h :  S t e v e n s o n  S q u a r e ,  M a n c h e s t e r ,  1 . P h o n e :  C e n t r a l  3185
N .E . D e p o t :  -46 Sandhill, N ew castle -o n -T y n e  I. P h o n e : N ew cas tle  24068

N O V E M B E R  1946 TH E E L E C  T R IC IA N



We manufacture an extensive 

range of Air - Break and Oil 

Immersed Circuit Breakers, a 

wide variety of Switchgear, 

and undartake the construction 

of all types of Switchboards.

THE E L E C T R IC IA N 22 N O V E M B E R  1946
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p. J, K, \NWbj?

« ^ W * * . ! „ o v

o ir lc c  ' « J f ^ ,
L 0 ^ ° 0 t 4  te le p h o ne - _
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HIGH-SPEED - ARC CONTROLLED » S IN G LE-BREAK DESIGN

OIL
CIRCUIT
BREAKER

750 & 1000 M V A  
22 & 33 kV  
400 - 800 Amp. 

F u lly  tested an d  jC ertifica ted  in  
accordance  w ith  U S  116/1937, F t2

T h e  t y p e  E.5 l o w - o i l - c o n te n t  c i r c u i t - b r e a k e r  is  o f  t h e  c o m p l e t e l y  p h a s e  
s e g r e g a t e d ,  a r c - c o n t r o l l e d  h o r i z o n t a l  s in g l e - b r e a k  d e s ig n .  T h e  b r e a k e r  
m e c h a n i s m  is  s i m p l e ,  r o b u s t  a n d  t r i p - f r e e ,  a n d  h a s  a  h ig h - s p e a d  o p e r a t i n g  
c h a r a c t e r i s t i c .
T y p e  F .E .5  m e t a l c l a d  u n i t s  c f  ( h e  s in g le  c r  d u p l i c a t e  b u ; b a r  p a t t e r n  a r e  
a r r a n g e d  t o  i n c o r p o r a t e  t h e  t y p e  E.5 c i r c u i t - b r e a k e r  j e a c h  a s s e m b ly  c o m p r i s i n g  
a  c o m p l e t e l y  p h a s e  s e g r e g a t e d , f u l ly  i n t e r lo c k e d  m e t a l c l a d  e q u ip m e n t ,

LIMITED

22 N O V E M B E R  1946
CF 59
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PHONE
RAMSBOTTOM

2213-4

HAZELHURST WORKS • RAMSBOTTOM LANCS

INSULATED 
WIRES
lea d  th e mu] u i q u a lity  &■

F nest  Delivery Service
Let us have your next enquiry. The  

manufacture o f o ur products is carefully 

controlled and supervised by practical 

men w ith  over 2 0  years' experience.

® S4
22 N O V E M B ER  1946THE E L E C T R IC IA N
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SevTerCel M ÍN IA T U R E  R E C T IF IE R S

Jj':: TIFIERSf
' F O R  L O W ' F R E C 1 U E N C Y  . f  "'

IN  signal or A .V .C . rec tifica tion , crash 
lim iters, measuring and reco rd ing  in­
struments, e tc ., th e re ’ s a job  for the ' 

SenTerCel m iniature UNIPLATE RECTIFiER.

Assembled in lig h t, compact units they 
can be supp lied  sing ly or in series, p a ra lle l, 
or series-para lle l connection. S u itab le  for 
any vo ltages or currents norm ally met w ith  
in this class of w ork. They are small and 
lig h t and thus can be suspended in w ir in g .

There áre several sizes w ith  w ork ing  
areas to  suit the va ried  requirem ents en ­
countered in p ractice .

m m U )
REG/STEREJO TRAPE MARK

SELENIUM RECTIFIERS
Standard Telephones and Cables Limited

(Rectifier Division)

OAKLEIGH RD., NEW  SOUTHGATE, LONDON, N. 11
T e l e p h o n e :  E N T e r p r i s e  1234 T e l e g r a m s  : ** E s s te e c e e ,  T e l e x ,  L o n d o n »

22 N O V E M B E R  i 9 4 6 TH E  E L E C T R IC IA N
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SHEETS a n d  STAMPINGS

THE RECORD ELECTRICAL CO. LTD.
B R O A D H E A TH  • A L T R IN C H A M  • CH ESHIRE

* Phone: Altrincham 3221/2 'Grams: “ In fusion” Altrincham

L o n d o n  O ff ice :  28 V ic to r ia  S t . ,  W e s t m in s t e r ,  S .VV.l.  P lione :  A b b e y  5148D

for

THE
ELECTRICAL

TRADE

JOSEPH SANKEY b il s t o n  • s ta ffs

& SONS, LTD. 168, R E G E N T STREET, W . l

‘ M I N O R ’ T E S T  S E T
f o r  i n s u l a t i o n  t e s t i n g
G ives d ire c t an d  d ead  a c cu ra te  
re a d in g s  in d ep en d e n t of vo ltage  
v a ria tio n . C ase  of re in fo rced  
B ak e lite  w ith  c le a r  open scale  
o f 5,000 o h m s  to  20 m e g o h m s . 
H e ig h t a llo w s fu ll sw in g  of G en ­
e r a to r  H and le .

THE E L E C T R IC IA N 22 N O V E M B E R  1946
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All w ire s , fro m  44  SW G  to  th e  th ic k e s t 
C o p p e r  S tr ip  m an u fac tu red , a re  annealed  

o n  th e  la te s t  ty p e  B ritish  m ade E lectric  

Fu rn aces  w ith  p ro te c tiv e  a tm o sp h e re , 

giving th e  h ig h es t possib le  q u a lity  finish 
o b ta in a b le  any-

  w h e re  in th e

w o rld .

47, V icto ria  Street,
Westminster, London, S.W.I 
T e le p h o n e  : ABBcy 2771 (P te . B r. Ex.) 

W orks-. Enfield, M iddlesex

x j V O R * 5 -



1414

WfRES & CABLES

RESISTANCE WIRES • P.V.C. TUBINGS

/  INSTRUMENT WIRES STRANDS & BRAIDS 
W SBk4W  A  TELEPHONE & RADIO CORDS & CABLES

L.P .S . E L E C T R IC A L  CO. LTD
A L rfc K  1 O N • WEMBLEY • MIDDLESEX

T E L E P H O N E : PERIVALE 5621-2 
TELEGRAMS : E N G IN EY O R  • P H O N E  • L O N D O N

THE E L E C T R IC IA N 22 N O V E M B E R  1946
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Electro Plastics
L I M I T E D

MILTON STREET, W ATFORD,
Telephone: W atford 3324

MISCELLANEOUS ADVERTISEMENTS

1416

PROMPT 

DEL IVERY 

HOME OR 

E X P O R T

POINTS
TO GUARANTEED5

PERFECTION t w o  years

\ ^ /  AGAINST FAULTY WORKMANSHIP

1. HEAVILY NICKEL PLATED SOLE PLATE 
DROP FORGED STEEL 

2. UNBREAKABLE IF DROPPED
3. FASTER A N D  LASTING HEAT
4. ALL IRONS TESTED
5. BRITISH MADE TH R O U G H O U T '

CH ARLTON ELECTRICAL A P P L IA N C E S LTD.
4 ‘ S P I T F I R E  ”  W O R K S ,  C L A R E N D O N  P A R K ,  L E I C E S T E R

T E N D E R S  
BOROUGH OF R ADC L I FFE .

E L E C T R IC IT Y  D E P A R T M E N T .
Cabl e  J o i n t e r  ( P l u m b e r )

A P iP IIO A T IO N S  a r e  in v i te d  fo r  th e  p o s it io n  
■ ^ o f  G ab le  J o in t e r  in  th e  ab o v e  D e p a r tm e n t .  
W ages  a n d  w o rk in g  c o n d it io n s  in  a c c o rd a n c e  
w ith  th e  S c h e d u le  o f  th e  D is t r ic t  C o u n cil 
No. 3, N o r th  W e s te rn  A re a , E le c t r ic i ty  S u p p ly  
I n d u s t r y ,  Z o n e  A . P r e s e n t  r a t e  28.45d. p e r  
h o u r  f o r  a  47-hour w eek.

A p p lic a n ts  m u s t  h a v e  e x p e r ie n c e  in  h ig h  
a n d  lo w  te n s io n  m a in s  j o in t in g ,  fe e d e r  p i l l a r ,  
n e tw o rk  boxes  a n d  s u b - s ta t io n  1I.T. a n d  L .T . 
B o ard s .

T h e  a p p o in tm e n t  w ill be  s u b je c t  to  th e  
p ro v is io n s  o f  th e  L o c a l G o v e rn m e n t S u p e r- . 
a n im a t io n  A c t, 1937, a n d  to  a  s a t i s f a c to r y  
m e d ic a l e x a m in a t io n .

A p p lic a tio n s  s t a t i n g  a g e  a n d  e x p e r ie n c e , a n d  
a c c o m p a n ie d  -by c o p ie s  o f n o t  m o re  t h a n  th r e e  
r e c e n t  te s t im o n ia ls ,  e n d o rs e d  “  J o in t e r , ” 
s h o u ld  r e a c h  th e  u n d e r s ig n e d  n o t  l a t e r  t h a n  
T u e s d a y , 3rd  D e ce m b e r, 1946.

H . A . FO X ,
T ow n H a ll ,  T o w n  C le rk .
R A D C L IF F E , M a n c h e s te r .
N o v em b er, 1946.

METROP OL I TAN W A T E R  BOARD.
T E N D E R S  F O R  E L E C T R IC  M OTOR AND 

ST A R T E R ,
r p I I E  M E T R O PO L IT A N  W A T E R  BOARD 
A r e q u i r e  a n  e le c tr ic  m o to r  a n d  S ta r t e r ,  

25 H .P . 200/220 v o lts , 1 450 r .p .m . v e r t ic a l  6 p in d le  
o r  s u i ta b le  fo r  a d a p t a t i o n  to  v e r t ic a l  s p in d le  
d r iv e . N ew  o r  sec o n d -h a n d . P a r t i c u l a r s  of 
p l a n t  a v a i la b le  s h o u ld  he en c lo se d  in  s ea le d  
en v e lo p es  e n d o rs e d  “  T e n d e r  f o r  e le c tr ic  
m o to r  a n d  s t a r t e r , ”  a n d  a d d re s s e d  to  th e  
u n d e rs ig n e d  a t  th e  o flices o f  th e  B o a rd  (R oom  
No. 122).

C. W . ST O K E R ,
C le rk  o f th e  B o a rd .

S IT U A T IO N S VACANT
r P lL E  E le c tr ic a l  F a i r  T r a d in g  C o u n cil in v ite s  
J a p p l ic a t io n s  f o r  th e  a p p o in tm e n t  o f f u l l ­

tim e  E x e c u tiv e  O fficial. A p p lic a n ts  s h o u ld  he  
n o t  le ss  t h a n  30 y e a r s  o f  a g e  a n d  p re fe ra b ly  
po ssess  a  c o m p re h e n s iv e  k n o w le d g e  a n d  ex ­
p e rie n c e  o f th e  t r a d in g  s t r u c tu r e  o f th e  E le c ­
t r i c a l  I n d u s t r y .  A p p ly  in  w r i t in g ,  g iv in g  fu l l  
in f o r m a t io n  a s  to  a g e  a n d  e x p e r ie n c e , to  th e  
C h a irm a n ,  E le c tr ic a l  F a i r  T r a d in g  C o u n cil, 
K e rn  H o u se , K in g s w a y , W .C .2.
E X P E R IE N C E D  E le c tr ic a l  E n g in e e r  o r  
-L /P h y s ic is t  r e q u i r e d  fo r  l a r g e  c o m p a n y  in  
E a s t  L o n d o n  A re a  to  d ev elo p  m a g n e t ic  
m a te r ia l s  fo r  u so  in  te le c o m m u n ic a tio n  eq iiip -

to  a g e  a n d  e x p e r ie n c e . W r i te  s t a t i n g  a g e  a n d  
q u a l i f ic a t io n s  to  Box D . 6725, A .K . A uvg .. 212a, 
S h a f te s b u ry  A v e n u e , W.C.2.

A  L A R G E  g ro u p  o f E le c t r ic i ty  S u p p ly  C om ­
p a n ie s  r e q u i r e s  a  P u b l ic i ty  A s s is ta n t  to  

u n d e r ta k e  p ro d u c t io n  o f a d v e r t i s in g  m a t t e r
a n d  p r e p a r a t io n  o f* a r tic le s  fo r  th e  p re s s , a n d  

I fo r  p u b lic  r e la t io n s  w o rk  g e n e ra l ly .
C a n d id a te s  s h o u ld  h a v e  h a d  a n  e n g in e e r in g  

i t r a i n i n g  a n d  b e  in  p o sse ss io n  o f so m e  
; q u a l i f ic a t io n  re c o g n ise d  in  t h a t  p ro fe s s io n , a s  

w ell a s  h a v in g  e x p e r ie n c e  o f jo u r n a l is m .  
E x p e rien c e  o f th e  e le c t r ic i ty  s u p p ly  in d u s t r y ,  
a l th o u g h  d e s ir a b le ,  is  n o t  e s s e n ta l .  A b ili ty  
to  t a lk  to  m e e tin g s ,  in  a d d i t io n  to  b e in g  a b le  
to  p r e s e n t  in f o r m a t io n  in  w r i t in g ,  w o u ld  be 
a n  a d v a n ta g e .

S a la r y  in  a c c o rd a n c e  w ith  q u a lif ic a tio n s .
C a n d id a te s  s h o u ld  a p p ly ,  s t a t i n g  t h e i r  a g e  

a n d  g iv in g  p a r t i c u l a r s  o f t h e i r  t r a i n i n g  a n d  
e x p e r ie n c e , to  B o x 'L .S . V., “  THE ELECTRICIAN,”  
154, F le e t  S t r e e t ,  L o n d o n , E.C.4.
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LEYTON BOROUGH COUNCIL.
E L E C T R IC IT Y  D E P A R T M E N T .

S e n i o r  Sa l e s  As s i s t a n t s .

A P P L IC A T IO N S  a r e  in v i te d  fo r  th e  a p p o in t ­
m e n t  o f 2 S E N IO R  SA L E S A SSIST A N T S 

(S tale). S a la r y  in  a c c o rd a n c e  w ith  th e  
N a t io n a l  J o i n t  B o a rd  S c h e d u le , G ra d e  9, C lass 
"  P  ”  ( a t  p r e s e n t  £375 18s. p e r  a n n u m  r i s in g  
to  £391 13s.). .Vote.—T h e  c la s s if ic a t io n  is l ik e ly  
to  r is e  to  “ G ” n e x t  y e a r .

A p p lic a n ts ,  w h o  m u s t  h e  n o t  m o re  t h a n  40 
y e a r s  o f a g e  a t  th e  t im e  o f  th e  a p p o in tm e n t ,  
m u s t  h o ld  th e  E le c t r ic i ty  D e v e lo p m en t 
A ss o c ia tio n  D o m e stic  E l e c t r ic i ty  S a le s m a n s h ip  
C e r tif ic a te , a n d  s h o u ld  h a v e  h a d  e x p e r ie n c e  in  
a n  E le c t r i c i ty  S u p p ly  A u th o r i t y  sh o w ro o m , 
s a le  a n d  h i r e  o f a l l  ty p e s  o f  D o m e stic  E lec- ; 
t r i c a l  A p p a r a tu s .  S o u n d  k n o w le d g e  of th e  1 
p r in c ip le s  o f  e le c t r ic  c o o k in g , w a te r -h e a t in g ,  
r e f r ig e r a t io n ,  a n d  i l lu m in a t io n  re q u i r e d ,  a n d  : 
e x p e r ie n c e  o f  p r a c t i c a l  i n s ta l l a t io n  w o rk  a n  
a d v a n ta g e ..
S h o wr o o m  As s i s t a n t s .

A p p lic a tio n s  a r e  in v i te d  fro m  y o u n g  p e rs o n s  
o v e r  18 y e a r s  o f a g e  fo r  th e  a p p o in tm e n t  of 
4 SHOW ROOM  A SSIST A N T S a t  a  s a l a r y  com - j  
m e n c in g  a t  £200 p e r  a n n u m  r is in g  b y  a n n u a l  
in c re m e n ts  o f  £15 to  £250, p lu s  b o n u s  o f £48 5s. 
p e r  a n n u m  fo r  fe m a le s ,  o r  £60 p e r  a n n u m  fo r  I 
m a le s .

A p p lic a n ts  m u s t  h a v e  h a d  a  goo d  g e n e r a l  
e d u c a t io n ,  h a v e  a  k n o w le d g e  o f s a le s m a n s h ip ,  
a n d  he  c a p a b le  o f d e a l in g  p ro m p t ly  a n d  
e ff ic ie n tly  w ith  e n q u ir ie s  in  th e  S h o w ro o m . 
A c c u ra c y  w ith  f ig u re s , c le a r  h a n d w r i t in g ,  
t a c t f u l  a n d  c o u r te o u s  p e r s o n a l i ty  e s s e n tia l .

T h e  a b o v e  a p p o in tm e n ts  w ill b e  s u b je c t  to  
th e  C o u n c il 's  c o n d i t io n s  o f s e rv ice  a p p l ic a b le  
to  su ch  a p p o in tm e n ts ,  a n d  to  th e  p ro v is io n s  
o f th e  L o c a l G o v e rn m e n t S u p e r a n n u a t io n  A ct, 
1937, a n d  th e  su cc e ss fu l c a n d id a te s  w ill be 
r e q u ir e d  to  s a t i s f y  th e  C o u n c il’s M ed ica l 
O lficer o f H e a l th  a s  to  t h e i r  m e d ic a l  fitn ess.
I t  w ill b e  a  c o n d i t io n  o f e m p lo y m e n t t h a t  th e  
su cc e ss fu l c a n d id a te s  m u s t  be  m e m b e rs  o f a  
T r a d e  U n io n .

A p p lic a tio n s  in  th e  c a n d id a te ’s ow n h a n d ­
w r i t in g .  s t a t i n g  a g e , q u a l i f ic a t io n s ,  e x p e r ie n c e , I 
p a r t i c u l a r s  a s  to  m e m b e rs h ip  o f a  T r a d e  1 
U n io n , a n d  w h en  a b le  to  ta k e  u p  d u tie s ,  
a c c o m p a n ie d  b y  co p ie s  o f n o t  m o re  th a n  
th r e e  r e c e n t  te s t im o n ia ls ,  to  be  s e n t  to  th e  i  
B o ro u g h  E le c t r ic a l  E n g in e e r  a n d  M an a g e r ,  
E l e c t r ic i ty  Offices. C a t l ia l l  R o a d , L e y to n s to n e . 
E . l l ,  n o t  l a t e r  t h a n  f i r s t  p o s t  M o n d ay , 2nd  j 
D ecem b e r, 1946. C a n v a s s in g  in  a n y  fo rm  i  
w ill be  a  d is q u a l if ic a t io n .
T o w n  H a ll .  T ow n  C le rk .

D. ,T. O SBO RN E.
L E Y TO N . E.10.
8 th  N o v e m b e r , 1946.
A R M A T U R E  W in d e rs  a n d  Im p r o v e r s  re- 

- ^ q u i r e d .  A.C. a n d  D.C.. to p  r a te s ,  good , 
w o rk in g  c o n d itio n s .—E le c tr ic a l  P o w e r R e p a ir s  I 
(G ill in g h a m ) L td ., S tr o v e r  S tr e e t .  G il l in g h a m . 
K e n t.
•D R A U G H T S M E N —A p p lic a tio n s  a r e  in v ite d  

f ro m  S e n io r  a n d  J u n io r  S w itc h g e a r  
D ra u g h ts m e n  w i th  e x p e r ie n ce  o f g e n e r a l  
s w i tc h b o a rd  w o rk , h ig h  a n d  low  v o lta g e , 
c o n tro l  p a n e ls ,  d ia g r a m s ,  e tc . A p p lic a n ts  
s h o u ld  s t a t e  a g e . e x p e r ie n c e  a n d  s a l a r y  r e ­
q u ire d  to  E m p lo y m e n t Officer, M essrs . J o h n s o n  
a n d  P h i l l ip s  L td ., V ic to r ia  W a y , C h a r l to n .
S E 7.
D RA U G H TSM EN  r e q u ir e d  b y  s w i tc h g e a r  

e n g in e e r s .  E x p e rie n c e d  in  c o n t r a c t  w o rk , 
p ro te c t iv e  g e a r  d ia g r a m s  o r  d e s ig n . A p p lic a ­
t io n s  in  w r i t in g ,  w ith  fu l l  p a r t i c u l a r s ,  to  
FE R G U SO N . P A IL IN  L IM IT E D , M AN­
C H E ST E R . 11.
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ESTABLISHED 1887

PLASTIC RAW MATERIALS
IN  SHEETS, RODS & TUBES

EBO NITE  

L A M IN A T E D  BAKELISED SHEET 

CASEIN CAST RESIN  

ETC.

53b, CITY ROAD 
LONDON, E.C.I

FROM THE M.R.E. CASE-B00K
Charge. Defendants were producing this Gas Cock 

Body, Exhibit 53, on a centre lathe, whilst other firms 
were using an M.R.E. Profile Turning Roller Box on a 
capstan, and machining in 25 seconds.

Defence. -T h e  defendants stated tha t they had been 
using the same method for 18 years and had always 
shown a profit.

Verdict. The defendants must adapt themselves 
to modern methods—or die a natural death.
Made in three sizes: •&', T \  1J4* ft*11, capacity.
We shall be pleased tv  quote guaranteed machining 
time for any components with tapers, mu.ti-dinmeters, 
or contours.
MANCHESTER REPETITION ENGINEERS LTD
Reynold Worke, Chell 8t . ,  LongslKht,  Manchester

(Phone: RUSholme 6112)
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PRESSPAHN.LTD
Electrical Insulativc Material Manufacturers

T ilc jram s 4  Cables :

^ B R A D F O R D  
REGISTERED OFFICES :
38 W ELL ST., BRADFORD, England

VULCANIZED FIBRE.
E B O N IT E , BAK ELITE

Sheet», Rods, Tubes and M achined Shape».

LEATHEROID Sheets, Rolls, etc.
“  CLIFTEX ” Insulating Tapes. 

Insulating Staples, Jointing, Presspahn.

MOSSES & MITCHELL LTD.
6 0 - 6 8 , Ir o n m o n g e r  R ow , L ondon , E.C.1.

M jlg jL

•' CHOKES for 
FLUORESCENT 
LIGHTING

MEICO'S up-to-date facilities include the 
most m odern  coil p roducing  m achinery 
available—vacuum  im pregnating  equ ip ­
m ent for wax and  varnish—com pletely 
automatic production test apparatus. 
MEICO Chokes a re  p rec ise ly  w ound—
m e tic u lo u s ly  a s s e m b le d —th o ro u g h ly
im pregnated  and  carefully finished. 
Continuous inspection and  quality con­
trol ensure  maximum uniformity and 
silence in operation.
AVAILABLE FOR PROMPT DELIVERY 
MICRAM ATIC ELEC TRICA L INSTRUMENT CO. LTD.
M EICO WORKS : CONGLETON : C HESH IR E
T E L E P H O N E :  C O N G L E T O N  4 0 7

THE E L E C T R IC IA N

SIT U A T IO N S VACANT 
I C E N I O R  D r a u g h t s m e n  r e q u i r e d  in t he  

°  Gl a sgow a r e a  t o  spec i a l i s e  on  t h e  de s i gn  
of m o d e r n  e l ec t r i c  cooker s .  A p p l i c a t i o n s  I s t a t i n g  qua l i f i c a t i ons ,  s a l a r y  r eq u i r e d ,  etc.,

■ to Box No. L.S.W.,  " T h e  E l ec t r i c i a n , "  154, 
Fl ee t  S t r e e t ,  London ,  E.C.4.
p l t l E F  E N G IN E E R  -  M essrs . R IQ H A RD  

I '- 'H A W O R T H  &  CO.. LT D ., r e q u i r e  a  q u a lif ie d  
! e le c tr ic a l  a n d  m a in te n a n c e  e n g in e e r  to  s u p e r ­

v ise  th e  p o w e r p la n t s  a t  th e i r  v a r io u s  m ills , 
a n d  to  d e a l w ith  d e v e lo p m e n t w o rk . 
S p e c ia lise d  k n o w le d g e  o f m a c h in e r y  m a in -  

j  te n a n c e  a n d  so m e  k n o w le d g e  o f s te a m  p la n t  
! w ou ld  be a n  a d v a n ta g e .  A p p lic a t io n s  s h o u ld  

be  m a d e  in  w r i t in g  in  th e  f i r s t  in s ta n c e  to  
. T a t to n  a n d  O rd s a l l M ills, O rs d a l l  L a n e , S a l- 
| fo rd , 5, a n d  e n d o rs e d  “  C h ie f E n g in e e r .”
; T> EQUIRiED fo r  B a r b a d o s ,  a n  e n g in e e r  to  
[ •“■'■supervise th e  i n s t a l l a t i o n  o f  p l a n t  in  s m a ll  

s u g a r  f a c to r ie s .  M u s t he  a b le  to  a c t  o n  h is  
ow n in i t i a t iv e  a n d  to  t a lk  in te l l ig e n t ly  a b o u t  
q u o ta t io n s .  S in g le  m a n  u n d e r  30 y e a r s  of 
a g e .—A p p ly  B ox. N o. L .S.X ., “ THE ELEC-

; TRICIAN.” 154, F le e t  S tr e e t ,  L o n d o n , E.C.4.
17  N G IN B B R  r e q u ir e d  fo r  M idd le  E a s t  ex- 

p e rie n c ed  in  la y in g ,  jo in t in g  p a p e r  in s u ­
la te d  a r m o u r e d  c ab le s  u p  to  11 kV in  po w er 
s ta t io n s ,  s u b -s ta t io n s  a n d  d ire c t .  S a la r y  £100 
c a l e n d a r  m o n th ,  f r e e  p a s s a g e  o u t  a n d  r e tu r n ,  
f re e  q u a r t e r s  a n d  m e ss in g . P e r io d  o f  c o n tr a c t  
a p p ro x im a te ly  2 y e a r s .—A p p lic a tio n s ,  s t a t i n g  
a g e ,  e x p e r ie n c e , c o p ie s  o f re fe re n c e s  to  E m ­
p lo y m e n t  M an a g e r ,  J o h n s o n  a n d  P h i l l ip s  L td ., 
C h a r l to n ,  L o n d o n , S.E.7.

■ T l l 'O  f i r s t  c la s s  P lu m b e r  J o in te r s  re q u ir e d  
: fo r  M id d le  E a s t. E x p e r ie n c e d  in  jo in t in g

p a p e r  in s u la te d  le a d  c o v e re d  a n d  a rm o u re d  
c a b le s  u p  to  11 kV  in  p o w e r s ta t io n s ,  s u b ­
s ta t io n s  a n d  d ire c t .  S a la r y  £ 6 0 c a ie n d a r .m o n th . 
fre e  p a s s a g e  o u t a n d  r e tu r n ,  f re e  q u a r te r s  

1 a n d  m e ss in g . P e r io d  o f c o n t r a c t  a p p ro x i­
m a te ly  2 y e a r s .—A p p lic a tio n s  s t a t i n g  a g e . 
e x p e r ie n ce , c o p ie s  o f re fe re n c e s  to  E m p lo y ­
m e n t M a n a g e r ,  J o h n s o n  a n d  P h i l l ip s  L td .. 
C h a r lto n , L o n d o n , S.E.7.

E D U C A T IO N A L
T H E ASSOCIATION OF S U P E R V I S I N G  

EL ECTRI CAL E N G I N E E R S .
T H E  SW A N N  D IPL O M A  E X A M IN A T IO N . 

■VTOTICE IS  H E R E B Y  G IV E N  t h a t  th e  S w a n n  
•‘■ 'D ip lo m a  E x a m in a t io n  w ill be h e ld  a t  
C e n tre s  o n  .May 23th a n d  29th, 1947.

S u b je c t s : E le c tr ic a l  I n s ta l l a t io n .
E le c t r ic a l  M a in te n a n c e .

A p p lic a tio n  F o rm s  a n d  c o p ie s  o f R e g u la ­
t io n s  a n d  S y l la b u s  m a y  be  o b ta in e d  f ro m  th e  
G e n e ra l  S e c re ta ry ,  T ile A ss o c ia tio n  o f  S u p e r- 

: v is in g  E le c t r ic a l  E n g in e e rs ,  54. S ta t io n  R o ad , 
j New B a r n e t ,  H e rts .

T h e  l a te s t  d a te  fo r  re c e ip t  o f  A p p lic a tio n  
F o rm s  is M arch  1 st, 1947.

A . B BA M M ER,
G e n e ra l  S e c re ta ry .

| 31st O c to b e r , 1946.
F O R  SA L E

T7 IR E S , fire s , fire s .—T h e  S e d w a y  1 kw  tu b u la r  
; b a r  re f le c to r  f ire  a t  45s. r e t a i l  is  th e  f in e s t 

v a lu e  o n  th e  m a r k e t ; l ib e r a l  t r a d e  d i s c o u n t s ; 
f a c to r s  w ill in g ly  s u p p l ie d ;  s e n d  fo r  s a m p le .— 
S ed w ay  E le c tr ic ,  L td ., 131, H ig h  S tr e e t ,  W ol- 
s ta n to n .  S to k e -o n -T re n t.
l ? O R  SA LE. — Tw o A d a m so n  T u rb o  
■*- G E N E R A T O R  S e ts , e a c h  d i r e c t  c o u p le d  
th r o u g h  D .B .S. r e d u c t io n  g e a r  to  500 kW  
400 v o lts . A.C. G e n e r a to r s  b y  M a th e r  a n d  
P l a t t ,  c o m p le te  w ith  s u r fa c e  C o n d en so rs , 

i p u m p s , p ip in g  a n d  a u x i l i a r y  in s t r u m e n ts .  
O ne v e r t ic a l  ty p e  B e ilis  a n d  M orcom  S te a m  
E N G IN E , d i r e c t  c o u p le d  to  tw o  550 a m p . 230/260 I v o lt D.C. G e n e ra to r s  b y  B ru c e  P e e b le s .— 

i A p p ly :—J o h n  S m ith 's  T a d c a s te r  B re w e ry  Co., 
i  L td .. T h e  Brewer}*, T a d c a s te r .  Y o rk s h ire .
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DURATUBE S WIRE LTD.. FELTHAM. MIDDLESEX

mjim

PETROL PROOF 

NON- 
I N F L A M M A BL E

OJL PROO F 

NON­
AGEING

Y V CU U A I C le a n e r  S p a re s  a n d  A ccesso ries . 
T B a g s , b e a r in g s ,  b e lts , b ru s h e s ,  f a n s ,  

s w itc h e s , e tc . R e p a ir s ,  re w in d in g , r e b r i s t l in g .  
S e n t  f o r  p r ic e  l i s t .—R e lia n c e  V a cu u m  C le a n e r  
S e rv ice , 152-154. B ro a d w a y . B e x le y h e a tl i ,  K e n t. 
J7  O R  SA L E .—O ne O val s h a p e d  T e s t  D ry in g  
‘  E q u ip m e n t  c o n s t r u c te d  o f s te e l  w ith  g la s s  
f r o n ts ,  c i r c u l a t i n g  f a n ,  a n d  s i l ic a  g e l l  com ­
p a r tm e n ts  12 f t .  b y  4 f t .  6 in . b y  1 f t . ,  as  
new , £40.—G ro s v en o r E n g in e e r in g  Co. L td ., 
G re c ia n  S tr e e t ,  S a lfo rd , 7, L a n cs .

O ffers  a r e  in v i te d  f o r : —
(1) 22 K .W . (27.5 K .V .A .) 450/230 v o lt 3 -phase 

50 cy c le  A .C . G e n e r a to r  S e t. C /W  P o w er 
E q u ip m e n t  Co. S w itc h b o a rd  s n a re s ,  e tc . 
C o m p le te  s e t  o f "  A ” s p a r e s .  E n g in e  I l i l l  
D ie se l U .S . ty p e . P u r c h a s e d  new  in  
J u n e .

(2) R u ss e ll-N e w b u ry  15 K .V .A . 230 v o lt s in g le  
p h a s e  50 cy c le  D iese l G e n e r a to r  Set. 
-M awdsley G e n e ra to r .  A.M . S h u n t  
r e g u la to r  D .P .I .C .C o m b in a tio n  a n d  D .I .P . 
c h a n g e -o v e r  a n d  s p a r e s .  R u n n in g  
o rd e r .

B o th  c a n  be se e n  on  s i te  R .F . E q u ip m e n t 
L td ., L a n g le y  P a r k ,  n e a r  S lo u g h . B ucks. 
T e le p h o n e  N o .: S lo u g li 22201.
1 4 p i  ED P I P E R ” E le c t r ic  M OUSE T R A PS , 

a u to m a t ic ,  c le a n , s a fe . N o  “  s e t t in g ,”  j u s t  
p lu g  in !  T y p e  “ 0 ”  (3 m o u se  c a p a c i ty ) ,  w ith  
6 f t .  ilex . 200/250 v o lts , 12s. 6d., p o s t  f r e e .—T h e  
R o b e r t  J o lif fe  T r u s t  (M a n u fa c tu r e r s ) ,  A sto n  
C lin to n , B ucks .
C JE A R C H L IG H T S (s a le  o r  h i r e ) .  C a rb o n  R ods,

E b o n ite , F ib r e  H ig h te n s i te ,  P o rc e la in  
H o u se -w ir in g  a n d  o th e r  C le a ts . R ee ls  a n d  
K n o b s, M ir ro r s ,  L en ses , L a m p  L o w e rin g  a n d  
S u s p e n s io n  G e a r , T .R .S ., le a d  a n d  o th e r  
G ables. W in c h es  (h a n d ) ,  h u n d r e d s  o f  th o u s a n d s  
in  u se . e tc .—L o n d o n  E le c tr ic  F ir m . C ro y d o n .
T E A T H E R  F IN G E R  S T A L L S —M ad e  of 
■‘- 'C h r o m e  H id e . V e ry  s t ro n g  a n d  h a r d

FOR SALE

w e a r in g . L e n g th  3 in . P r ic e  4 ;. p e r  doz.
p ile

 -----------------,   i a l  C l o th
f a c tu r e r s ,  E p so m , S u r re y .

P r o m p t  d e liv e ry . S a m p le  on  a p p l f c a t io n .-  
W illso n  B ro th e rs ,  I n d u s t r i a l  C lo th in g  M anu-

O  A CK6 a n d  B ag s  in  e x c e lle n t c o n d i t io n  fo r  
a l l  c o m m o d itie s , a s  low  a s  4d. e a c h . 

W r i te :  J o h n  B ra y d o n , L td .,
230, T o t te n h a m  C o u rt  H o ad , W .l.

T e l. N o .: .M useum  6972. 
C  U P E R IO lt T y p e  B u ild e r s ’ L a d d e rs  now  in  
“- 'p r o d u c t io n ;  a ls o  S tep s , T re s t le s  a n d  E x te n ­
s io n  L a d d e rs .—P h o n e :  S h a f te s b u ry  L a d d e rs . 
L td ., 453, K a th e r in e  R o ad . E.7. G ra n g e w o o d  
3363/4.
\7 A C U U K  C L E A N E R  R E W IN D IN G  SE R V IC E , 
T c o m m u ta to r s  a n d  B e a r in g s .  P r o m p t  

d e liv e ry  a n d  fu l l  g u a r a n te e .—T h o m a s  A n d e r­
so n . 117. B ow es S tr e e t ,  B ly th , N o r th u m b e r ­
la n d .  ’P h o n e :  B ly th  405.
T7 LE C T R IC  L a m p s . F la s h l ig h ts ,  F la s h l ig h t  
‘ - 'B u lb s , P o r ta b l e  F ir e s ,  A cce sso rie s . P r o m p t  
d e liv e ry .—S u p lex  L a m p s , L td ., 50, G r a y ’s I n n  
R o ad , L o n d o n , W .C .l.
C H A N N E L L IN G  O R  S H E A T H IN G .—G alv d . 
' - 'm a d e  in  6 s izes  fo r  e le c tr ic  w ir in g  in  
h o u ses . B u y  d i r e c t  fro m  th e  m a n u f a c tu r e r s .  
P r ic e  L is t  on  a p p l ic a t io n  to  M eta l C o m m o d ity  
C o m p a n y , S u th e r la n d  A v en u e , C ufiley, H e r ts .  

DYNAMO & MOTOR R E P A I R S  LTD.,  
W e m b l e y  P a r k ,  Middlesex.  

T e le p h o n e : W em b ley  3121 (4 lin e s ) .
Also a t  Phoenix W o r k s ,  Be l g r a ve  T e r r ac e ,  

Soho  Road ,  H a n d s w o r t h ,  B i r m i n g h a m .
T e le p h o n e - N o r th e rn  0898.

R E B U I L T  MOTORS AND GE NE RAT ORS  
L o n g  d e liv e r ie s  c a n  o f te n  b e  a v o id e d  b y  p u r ­
c h a s in g  r e b u i l t  s e c o n d h a n d  p la n t .  W e c a n  
re d e s ig n  o r  re p la c e  s u r p lu s  p l a n t  o f a n y  size 

• SEN D  U S Y O U R  E N Q U IR IE S .
O V ER  1 000 R A T IN G S A C TU A LLY  IN  STOCK 

H E R E .
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INSTRUMENT WIRES 
INSULATING MATERIALS

WEST INSULATING COMPANY
L T D . ,

2, A b b e y  O r c h a r d  S tree t, 

W e s tm in s te r , L o n d o n , S.W.1

'ZfO'CO $ J z £

U / A y  f& e y  e o ie

ELECTRODE BOILERS

30  K .W . B o iler supplying  steam jo r  three pressing machines.

Electrode boilers arc the cleanest and most con­
venient sources of heat available. They need no 
boiler house, no chimney, no fuel store. There 
is no difficulty with fuel supplies and where 
supply companies have favourable rates, ** B. & A .”  
boilers show great over-all economy.

F O R  S T E A M  S U P P L Y  
F O R  H E A T I N G  &  H O T  W A T E R

BASTIAN & ALLEN LTD., 11 BEDFORD SQUARE. W.C.l
N o rth ern  Office: 62  Robertson Street, Glasgow, C.2

THE E L E C T R IC IA N



142)

f o r  
a ll Elec­

tr ic a l W o rk .  
T o  B ritish  S tan­

d a rd  o r  any o th e r  
specifica tions. W ith  a 

r e p u ta t io n  fo r  p u r ity  o f co n ­
s ti tu e n ts  and e x c e llen ce  of 

ap p e a ra n c e . CREY&  M ARTEN, L d. 
S o u th w a r k  Bridge,  S.E.I.

Phone: HopOH 4. 'U rarw :  Am algam . Borol» 
BIRM INGHAM  : I I ,  Jam es St.

P h o n e : B’ham  3 C e n t.  6006. G ram s : A m algam , B 'ham .

For accurate  
Tem peratu re , 
m easurem ent 
and control.

o r o r n e rm
T H E  B R IT IS H  R O T O T H E R M  C O .,  L T D ., 
M e r t o n  A b b e y ,  S .W .l  9. Liberty 3406.

BROOKS & BOHM LTD.

“ A t l r a c t a ”  N o .  1 ,  2 - k w .  r e f l e c t o r  f i r e  w i t h  t w o  
s t r o n g  m e t a l  s w i t c h e s ,  o n e  f o r  ea cl t  f i re  b a r .  R e f l e c t o r  
m a d e  f r o m  p o l i s h e d  h e a v y  a l l o y  c o m b i n e d  w i t h  s t r o n g  
m e t a l  f r a m e  i n  a s s o r t e d  c r a c k l e d  c o l o u r s .  E a s i l y  
c a r r i e d  f r o m  o n e  r o o m  t o  a n o t h e r .  S t r o n g  h a n d l e  

f i t t e d  o n  t o p .  
r S u i t a b l e  l e n g t h

o f  3 - c o r e  flex 
s u p p l i e d .  T u ­
b u l a r  e l e m e n t  
m a d e  f r o m  w h i t e  
c l a y  w h i c h  i s  e a s i l y  
r e p l a c e d .  A p p r o x *  
s i z e : -  H e i g h t  15*,  
w i d t h  19*,  d e p t h  7*. 
I m m e d i a t e  d e l i v e r y  
2 3 0 / 2 5 0  v o l t s  a n d  
o t h e r  v o l t a g e s  s u p ­
p l i e d  b y  s p e c i a l  
a r r a n g e m e n t .  R e ­
t a i l  p r i c e  73s .  4 d .  
e a c h .  G e n e r o u s  
t r a d e  d i s c o u n t s .

T h i s  i s  o n l y  o n e  o f  a  m u l t i t u d e  o f  o t h e r  h o u s e h o l d  
e l e c t r i c a l  a p p l i a n c e s  a v a i l a b l e ;  r a d i a t o r s ,  h e a t e r s ,  
t o a s t e r s ,  e t c .

9 0 , V ic to r ia  St., L on d on , S .W .l
T e le p h o n e : VIC 9 5 5 0 /1 4 4 1

B e l f a s t  O f f ic e  :
U l s t e r  B a n k  C h a m b e r s ,  4 / 6 ,  A n n  S t r e e t ,  B e l f a s t

JU N C T IO N  E le c tr ic  I r o n s ,  s u p e r io r  d e s ig n  
'- 'a n d  q u a l i ty ,  s u p p lie d  w ith  s u i ta b le  s ta n d .  
A lso J u n c t io n  N ic k e l p la te d  T o rc li C ases. 
S u p p lie d  f o r  h o m e  t r a d e  a n d  e x p o r t .  A lso 
la r g e  s e le c tio n  o f  h o u s e h o ld  e le c tr ic a l  
a p p l ia n c e s ,  F ir e s ,  l t a d ia to r s ,  o th e r  e le c tr ic  

' I r o n s .  T o a s te rs ,  T a b le  L a m p s , T o rc h  c ase s ,
, D ry  b a t t e r i e s ,  e tc . P le a s e  w r i te  fo r  fu l l  l is t .
I —B ro o k s  & B ohm . L td .. 90, V ic to r ia  S tr e e t ,  

L o n d o n . S .W .l. T e le .:  V ic. 9550/1441.

S W ITC H  B locks, ex  s to c k , a n y  q u a n t i ty .  
3£ in . x 3£ in . x £ in . a n d  1 in .  th ic k . 6s. 6d. 

d o z .; in . x 3£ in . x J i n . a n d  1 in .  th ic k . S p e c ia l 
p r ic e s  f o r  q u a n t i t ie s .  M ade  f ro m  b e s t  q u a l i ty  

I p la in  beech . 3i in .  R o u n d  B a k e l i te  B lo ck s  f o r  
S ta n d a r d  S u r fa c e  S w itc h e s , 6s. p e r  doz.—L o u is  
G. F o rd , L td .. E le c t r ic a l  F a c to r s ,  E a s t  G rin - 
s te a d  (Tel. 777) a n d  H o rs h a m  (T el. 1516).

S P E C IA L  O F F E R .—T im b e r -f r a m e d , a sb e s to s -  
c la d  h u t s ;  tw e n ty  o n ly , s ize  8 f t .  b y  6 f t .  

b y  6 f t .  e a v e s  b y  8 f t .  r id g e . A lso  a  few  
size  16 f t .  b y  8 f t .  b y  7 f t .  e a v e s  a n d  20 f t .  
b y  12 f t .  b y  7 f t .  e av e s . F u r t h e r  p a r t i c u l a r s  
a n d  p ric e s  on  a p p l ic a t io n .—D. M cM aste r a n d  
Co., 38, M o u n t B u re s  W o rk s , n e a r  C o lc h es te r , 
Essex . T e l. N o. B u re s  351 a n d  352.
H P IN N E D  S T E E L  A R M A T U R E  B IN D IN G  
A W IR E .—A ll e v en  n u m b e re d  sizes fro m  16 

s.w.g.-28 s.w .g . s u p p lie d  f ro m  s to c k  o n  7 lb ., 
14 lb . o r  28 lb . re e ls .
F R E D E R IC K  SM IT H  & CO. W IR E  
M A N U F A C T U R E R S LT D .. C A LED O N IA  

W O RK S. H A L IF A X .
L A D D E R S. T re s t le s  a n d  H a n d c a r ts ,  fro m  

R a m s a y  a n d  S ons  (F o r f a r ) ,  L td ., F o r f a r .
J  A M P S H A L E  W ire s , a n y  d e s ig n , f ro m  ow n 

d ra w in g s  o r  sa m p le s . E n q u i r ie s  in v i te d .— 
j R e g e n t W a re s , 57a, Q u e en 's  R o ad , W a l th a m -  
i s to w . L o n d o n , E.17.

E L E C T R IC  C o n v ec to r H e a te r s .—H om e a n d  
E x p o r t  m a r k e t  s u p p lie d . P r o m p t  d e liv e rie s  

fro m  W e a th e rh e a d  a n d  C o m p a n y  (G lasgow ) 
L td ., E le c tro -E n g in e e r in g  M a n u f a c tu re r s  a n d  
D is tr ib u to r s ,  153, O x fo rd  S t r e e t ,  G lasgow ,
C.5.
J JY N A M IC  B a la n c in g  M o to rs , P r o d u c t io n  
-^ T y p e ,  s u p p lie d  in  fo u r  s t a n d a r d  sizes, 
a c c o m m o d a tin g  e le c t r ic  a n d  o th e r  ro to r s  
w e ig h in g  f ro m  a  few  o u n c es  u p  to  a b o u t  5 cw t. 
P o r ta b l e  D y n a m ic  B a la n c in g  E q u ip m e n ts  fo r  
l a r g e r  r o to r s  o f a l l  k in d s  a n d  w e ig h ts ,  
a d a p te d  fo r  b a la n c in g  o p e ra t io n s  o n  te s t-  
s t a n d  o r  on  s i te .  E a r l y  d e liv e ry .—C. F . R. 
G ie s le r  L td ., R iv e r  P la c e , E ssex  R o ad , L o n d o n , 
N .I.

F O R  SA L E

W E L D I N G  C O N T R O L L E R S  o r  C U R R E N T  
R E G U L A T O R S  

M ak ers— E .M .B . C o . a n d  Q u a s i  A r c  L td .
S h e e t s te e l  H o u s in g  s c re e n  p ro te c te d ,  w i th  b u ilt  

in  c o n tro l  P an e l an d  heavy k n ife  s w i tc h e s  ran g in g  
from  KL200 am ps at from  8 0 ' 110 v o lts  A .C .  o r  D .C . 

ra tin g s  s e c t io n a liz e d  r e s is ta n c e  c o n s tru c tio n .  
T h e s e  u n i ts  a re  in  n e w  c o n d it io n  a n d  c a n  be  su p ­

p lie d  w i th  th e  fo llo w in g  a c c e s s o r ie s  if re q u ire d  : 
E le c tro d e  H o ld e r ,  15 f t .  E le c tro d e  C a b le . 15 f t.  

M a in  C a b le , O n e  O p e r a to r ’s S c re e n . O n e  p a ir  
L e a th e r  G a u n tle ts .

T h e y  a re  a lso  su ita b le  for c o n /e r s io n  to  H eavy  
In d u s tr ia l  R e s is ta n c es .

In sp e c tio n  c a n  b e  m ad e  a t an y  o f  th e  fo llo w in g — 
B ra n c h e s .w h o  w o u ld  b e  p lea se d  to  fo rw a rd  i llu s t r a ­
t io n s  o n  req u e s t.

C O X  6r D A N K S  L T D .
P la n t a n d  M a c h in e ry  D e p a rtm e n t

L O N D O N  '  '  Faggs R o ad , F e lth a m , M id d x .
'P h o n e  F e lth a m  3471 

B IR M IN G H A M  '  '  L angley  G re e n ,  O ld b u ry
’P h o n e  B ro a d w e ll 2U1I 

M A N C H E S T E R  - F re d e r ic k  R oad , S a lfo rd  6
'P h o n e  P e n d le to n  2481
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T h e  CHOICE of  t h e  TRADE
- - - “ W ELEC ” Low Voltage 
ELECTRIC’JBED W ARM ER

A B A R G A IN  in  C A BL E a n d  B E L L  W IR E  — 
■‘'C a b l e  1/.052, V .R . 250 v o lt.  Kef. 4101. T a p e d  
C o tto n  B ra id e d  a n d  com p . F la m e p ro o f ,  B lack  
(C ra ig p a rk ) ,  in  500 y d . c o ils  o r  o n  n o n - r e tu r n ­
a b le  re e ls ;  37s. 6d. p e r  500 y a rd s .  W ax ed  B ell 
W ire  (1 re d , 1 b lu e ) , 1/.036. T w in  T w is te d , 
T in n e d  C o p p er, p u re  in s u la te d ,  C o tto n  
R u n n e rs ,  C o tto n  L a p p e d  a n d  P a ra f l in c d , in  
100-yard c o ils  (W . T . G lo v er), 9s. p e r  100 y a rd s ,  
37s. 6d. fo r  500 y a r d s .  T e rm s  n e t  c a s h  w ith  
o rd e r .  C a r r ia g e  extra-. A n y  Q u a n tity  
s u p p lie d .—W m . H u rlo c k , ,fn r .,  L td .. H ig h  
S t r e e t  . T h a m e s  D itto n , S u r re y .  ’P h o n e : 
E m b e rh ro o k  4011.
Y Y FFERS in v i te d  fo r  new  o r  re c o n d itio n e d  

D iesel o r  s te a m  e le c tr ic  g e n e r a to r  p la n t  
f ro m  150 kVA u p . D e ta ils  to  B r i t i s h  T r a d e r s  
a n d  S h ip p e rs  L td ., 155, F e n c h u rc h  S tr e e t ,  
E.C.3.
P  L E C TR IO  M OTORS. A.C. a n d  D.C. W e 
■‘- 's u p p ly  a l l  ty p e s  a n d  s ize s  o f E le c tr ic a l  
M a c h in e ry —Slow  S p e ed  R e d u c tio n  G e a rs  c a n  
he  s u p p l ie d  to  c u s to m e r s ’ re q u i r e m e n ts  w ith  
s h o r t  d e liv e r ie s .  S en d  y o u r  e n q u ir ie s  to  
B e-B e E n g in e e r in g ,  3, R e t r e a t  C lose , K e n to n , 
.M iddlesex. T e l. :  W O R d sw o rth  4928.
E l e c t r i c  m o t o r s —1/3 h .p . 3000 r .p .m .

D.C. 110 V. A lso  220 V S to c k  D e liv e ry . 
£ 6  15s. e a c h .—J o h n  E . S tee l, C ly d e  M ills, 
B in g le y . Y o rk s .
A R M A T U R E  W in d in g ;  V a c u u m  C le a n e rs , e tc ., 

•‘ ' s i n g l e  o r  q u a n t i t i e s .—V ac, 80, C ra n b ro o k  
R o ad , I l f o rd .
p O R  R E W IN D IN G  E L E C T R IC  MOTORS. 
-*• F r a c t io n a l ,  u p  to  100 h .p . T r a n s fo r m e r s ,  
C hokes , e tc .. c o n ta c t  E le c t r ic a l  C o n s tru c t io n  
C o m p an y , L td ., S e y m o u r W h a r f ,  T o tn e s . 
D evon . 'P h o n e : 3282.

W A NTED
TVICK S w itc h e s . R e g u la r  s u b s t a n t i a l  s u p p lie s  
-“ -u r g e n t ly  r e q u i r e d .—G.N. (E le c t. M nfg .) Co. 
L td ., 23, A y lm e r  P a r a d e ,  N.2. 
n x  -H .P . S q u ir re l  C ag e  M o to rs , fo o t o r  f la n g e  
1 d m o u n te d , 3-ph., 50 cy c les , 960/1 440 r.p .m ., 
220/380 a n d / o r  400/440 v o lts , in  g o o d  c o n d itio n . 
—T.M .A ., L e a th e rh e a d  R o ad , S o u th  C h ess in g - 
to n . S u r b i to n .  S u r re y .  (T e l.: E p so m  2634.)
-O EQU-IRED U R G E N T L Y : Six o r  le ss  5 o r  6 
■‘■'■Horse P o w e r t o ta l ly  en c lo sed  m o to r s ,  3- 
p lia se . 400 v o lts , 50 c y c le , 3 000 r .p .m ., new  o r  
re c o n d itio n e d , 1500 r .p .m . c o n s id e re d .—S m a ll 
E le c tr ic  M o to rs  L td ., C h u rc h fie ld  R o ad , 
B ec k e n h a m , K e n t.

~\J IT R E O U S  b a se  m e ta l  to p  p u s h  b u t to n  
’ s w itch e s  r e q u ir e d .—R u n b a k e n  E le c tr ic a l  

P r o d u c ts ,  71, O x fo rd  R o ad , M a n c h e s te r .
P  N A M B LLED  w ire  w a n te d , 21, 21J, 234 , 24, 43 
" a n d  44 g a u g e . G ood p r ic e  p a id , a n y  
q u a n t i t y .—R u n b a k e n  E le c t r ic a l  P r o d u c ts ,  71, 
O x fo rd  R o ad , M a n c h e s te r .
A .C . MOTORS, 1-100 h .p ., 500-1,500 r .p .m . A n y  

■‘ 'm a k e  f it te d  w ith  h a ll  a n d  ro l l e r  ty p e  h e a r ­
in g s . M u st be good  m a c h in e s ,  s u c h  a s  yo u  
y o u rs e lv e s  w ou ld  b u y . A l te r n a t iv e ly  m o to r s  
f o r  re w in d in g  w ill be  c o n s id e re d .—O ldfield 
E n g in e e r in g  Co.t L td ., 96, E a s t  O rd s a l l  L a n e , 
S a lfo rd . 5.
W A N T E D .—R O TA R Y  C O NV ERTO RS. a n y  
VT s ize .—U n iv e rs a l ,  221, C ity  R o ad , L o n d o n ,

E .C .l.
R E P A IR S

CO O K ER S.—W e c a n  g iv e  good d e liv e r ie s  o! 
S h e e t M eta l V itre o u s  E n a m e lle d  E le c t rk  

C o o k er p a r t s  — JO H N  K IN G  &  SON (E N A M E L  
L E R S ). LT D ., PY R O  W O RK S. C H E S T E R F IE L D  
P h o n e -  5305
A R M A T U R E  R O TO R AND STA TO R  W IN D - 

-‘' I N G . —W e s p e c ia lis e  in  th e  r e p a i r  a n d  r e ­
w in d  o f a l l  ty p e s  o f e le c t r ic a l  m a c h in e s  fro m  
f r a c t io n a l  H .P . u p w a rd s . S p e c ia l d e p a r tm e n ts  
f o r  v a c u u m  c le a n e rs ,  d ry e r s ,  p o r ta b le  to o ls , 
e tc . A ll w ork  fu l ly  g u a r a n te e d .—W a l te r  
C ra n e . G re e n c o a t E le c tr ic a l  W o rk s . W e s tg a te ,  
W ak efie ld . T e le p h o n e  2172.

FOR SALE
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INVISAFLEX
IN D U STRIAL  LOCAL 

L IGHTING UNITS

C^ U E  ENCL o^

BencA,xo<Æ 
o r - w u m K c d  

^/?ougho°^ concUu£6<xse
ELECTRICITY SERVICES

STALE A IR
EXTRACTORS
9 ,  VICTORIA ST., LONDON, S.W.1, U: ABBEY 5168/9  
M  .1 61A 500W , MANCHESTER, BIRMINGHAM A LEEDS

TE1EÎH0NI: COLMOKE 4 2 5 2  S. &  0 .

THE E L E C T R IC IA N

W a rm th  w ith  safe ty . T h e  m ains v o ltag e  d o e s  n o t  _
e n te r  th e  b ed . A T ra n sfo rm e r  iso la tes  th e  m ains I
and red u ces  v o ltage  to  24  v o lts  o n ly  w ith o u t ■
red u c in g  h e a tin g  cap ac ity .^  A lu m in iu m  W a rm e r  ■
Is s tre a m lin e d , 11* dia. x  3J* th ic k . T ra n sfo rm e r  I
in c re a m  a lu m in iu m  case w ith  5 f t. lead and B.C. n
a d a p to r .  H e a te r  e le m e n t is v>ire w o u n d  and lasts  ■
in d efin ite ly . Flock fin ish , £3. 7 . 6. plus P.T. ■
A nod ised  Finish, £3. 3. 0 . p lus P.T.
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oi/L ate I  O 'O 'Li
T GOODMAN 

S tre e t ,  W .l,

tZ L ltO j

;ot

0  C over P la te s  and  F o rm ers fo r  
E lec tr ic  Iron  E lem en ts. 

0  M ica p ieces  for  T o a sters . . 

0  M ica and M ican ite  p ie c e s  for  
K ettle  E lem en ts . 

0  M ica sta m p in g  in  a m yriad  
shapes. 

0  C on d en ser B lad es. 

0  L am inated  P la stic  T u b es. 

0  M ican ite  T u b es.

W e have argd m in  i;a  jla .d  n  
cap acity  and g o o d  raw m ateria l 
sto ck s . 

Y ou r en q u ir ie s  and p ro b lem s  
w ill r e ce iv e  o u r  u n su rp a ssed  
serv ice .

LANGLEY LONDON LTD.
161 BOROUGH HIGH ST., LO N D O N , S.E.l 

ENGLAND
Phone : Grams :

HOP 2946 (P.B.E.) Laglycol, Phone, London

A G E N T S
(R A D IO ), I/T D ., 9, P e rc y  

a r e  so le  L o n d o n  a g e n ts  fo r  
th e  "  M idco  ” E lo n g a te d  FL U O R E SC E N T  
O IIOKE a n d  F lu o r e s c e n t  S t a r t e r  SW IT C H E S 
M u seu m  0216.

P A T E N T  A G E N T S 
i r i N G S  P A T E N T  AGENOY. LT D ., B . T . K in g . 
“ •A .I.M eoh.E . ( P a te n t  A g en t) W A  Q ueen  
V ic to r ia  S t r e e t ,  L o n d o n , E.C.4. A D V IC E, 
H an d b o o k , a n d  C o n s u lta t io n s  f re e . P h o n e : 
C ity  6161.

A  , E  , H I L L
Chartered Patent Agent,

27, C h a n c e ry  Lane, L o n d o n , W .C .2 .
C h a n c e ry  8444

RADIANT ELECTRIC
B E D  W A R M ER S

SUPPLIES N O W  AVAILABLE 

A pply to your lo ca l W holesa le r

R etail P r ic e

£ 1 . 9 . 6
plus P.T.

W ho/esafers ' enquiries should be made to 
SOUND, 4 83-489 , BA RLO W  MOOR R D ., M A N CH ESTER ,2

R echarged  f ro m  m ains.
N o  b a tte ry  r e q u ir e d .  Severa l 
h o u rs  c o n tin u o u s  lig h t. Fully 
g u a ra n te ed . D ire c t  o r  fro m  
D ea lers . Send fo r  Leaflet R.SO.

41111)0

Perfect balance a t any slope. Take  
any board. Ball Bearing. Perfect 
paralle l m o v e m e n t. . .

No drawing 
o ffice  should 
be without  
" M A V I T T A ” 
D R A F T I N G  
M A C H I N E S

Th e  n e a re s t  to  p e rfe c tio n  In d ra w in g  office e q u ip - 
m e n t— •■M AVITTA”  D R A FT IN G  M ACHINES m ade 
o f  s te e l  tu b e  w ith  a d ju s ta b le  b a ll-b ea rin g s . Main 
ang les lo ca ted  a u to m atica lly , In te rm e d ia te  ang les by 
lock .

Scales have Inlaid cellu lo id  e d g es  ‘ and  d iv id ed  to  
o r d e r  o n  tw o  edges.

THE MAVITTA MACHINES LTD .,
Anchor W o rk s , Park Road, A S T O N , 

B IR M IN G H A M . 6.
y e l . : EAST 482  Telegram s  : MAVITTA B irm ingham .
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W t o f c W V A i V E S
T I U P P l i X G  U N I T
A n g le  iro n  a n d  sh ee t s tee l c o n s tru c tio n ,  d e ­
s ig n ed  fo r  f lo o r  m o u n tin g  o r  w all fix ing . T h e  
c a b in e t  c o n s is ts  o f  a  m a in  b a tte ry  c o m p a r t ­
m e n t e n c lo se d  by s tee l d o o rs  w ith  th re e  shelves 
a n d  a  t r ic k le  c h a rg e  rec tif ie r  c o m p a r tm e n t  
lo c a te d  a t  th e  to p . W o o d  c a b in e ts  c a n  l e  
s u p p lie d  if  p re fe rre d .

Im mediately the fault-finding relay locates the 
trouble, power must be available for tripping 
the switch. This calls for a battery and equip­
ment of utter reliability and quality.
Exide Switch Tripping Equipment meets these 
requirements to the full. Each self-contained 
unit comprises a battery o f lead-acid cells, a 
trickle-charger and a load-test device. Battery 
test-readings can be taken under load from 
instruments provided.

S W I T C H  T R I P P I N G  
E Q U I P M E N T

T H E  C H L O R ID E  E L E C T R IC A L  STO RA G E CO. L T D  
Stationary Battery Departmenty 

77 K ing Street, M anchester 2. T e l: Blackfriars 4731

■ ■ ■ W I h M H
MOLYBDENUM

V Æ 1' ’ : V ■

m M m m m m D s

¡fp & U  r .  '.-.O:: h . ‘U - . r " * V’’ ■ / / «’ • V -  % .  ■ - ■  -
~ < ' r l c i - . c / ' T r r  S ' ■! e t  i F t K i  A C 'C C -  ■ •

E X A C T . '.T O . S.P E C I F I C A T  I O  N 

—  LET US'QUOTE YOU—

¡ O S ® A

VACTITE
E C D

O m T t S

W AVERLEY  WORKS,  
75, ST. SIMON STREET, 
SALFORD, 3, LANCS.

Telephone : BLACKFRIARS 9831 
Telegram s : VAC TIT IC , SALFORD.
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have preserved their sixty-six years’ 
reputation for extreme accuracy over the 
whole range of winding wire sizes,
regardless of changes in insulations

THE LONDON ELECTR IC  W IRE COMPANY AND SM ITHS L IM ITED , LEYTON, LONDON, E .1 0

LEWCOS
INSULATED WIRES & STRIPS

T H E  E L E C T R IC IA N 22 N O V E M B E R  1946



P O W E R F U L  A I D S
1425

Production . . . Lower Cost
Lighter and More Compact, these Sturdy Tools 

Speed Fabrication, Assembly and Installation
Sm aller in size and ligh ter in w eight for g rea te r hand ling  
case, T h o r E lectric Tools to d ay  have  high-elliciency m otors 
th a t  provide m ore pow cr-per-pound th an  ever before. Vir­
tu a lly  im possible to  sta ll, th ey  m ake sh o rt work of tough  
jo b s . . . and stay on their job  day  a fte r  day .

T h e  complete T h o r line o f p o rtab le  electric tools includes 
drills and  tappers; screw drivers and n u tse tte rs ; grinders, 
ganders and  polishers; ham m ers, n ibblers and  saw s— all in 
a  wide range of sty les, speeds and  capacities for ligh t or 
h eav y -d u ty  service to  m eet any  requ irem en ts.

INDEPENDENT PNEUMATIC TOOL CO ., LTD.
4 0  B ro a d w a y  Lo nd on S .W . 1, E n g lan d

t C 4! l £
PNEUM ATIC TOOLS .  U N IVER SA L AND HIGH FREQUENCY ELEC TR IC  TOOLS .  M IN IN G AND CONTRACTORS TOOLS

to Peak

PO R TA B LE
ELECTRIC
T O O LS

AN  A U TO M A TIC  A D JU STA BLE CLU TCH  en ab les 
this Thor U16CP Screw d rive r to d rive  screws to 

u n ifo rm  tigh tness  a t top speed .

P O R T A B L E  P O W E R
•  • • •  « . . » • • • • • • • •

"  F IN G ER -PO IN T" A C C U R A C Y  a t 2 5 0 0  r.p .m . is 
w hat you get with this x/ a "  ca p . Thor No. U14AP 

drill. O th e r Thor drills up to 1 x/ a " in stee l.

22 N O V E M B E R  1946 THE E L E C T R IC IA N



1426

fR IL LED  LIZA R D  ( C h la m y - 
dosaurus k in g ii) .  A peculiar 
f e a tu r e  o f th is  h a b ita n t  o f 
N o r th e rn  A ustralia , is th e  frill 
o f skin w hich encircles its neck. 
W h en

u m bre lla  and 
hind legs. Its

a t bay,
and m o u th  open , to  p rese n t as 
defian t an a tt i tu d e  as possible, 
as show n in illu stra tio n  They

&a w  m a t e r i a l  t o
E N F I E L D  C A B L E S  L I M I T E D .  B R I M S D O W N ,  M I D D L E S E X

W o rk s :  Telephone: H O W ard  2661 . London O ffices: Telephone: H O L b o rn  0591
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Exports and Example
T H E  a tte n tio n  of th e  in d u s try  th is 

w eek m ig h t b e  sa id  to  h av e  been 
c o n cen tra ted  on  cables, fo r a t  th e  I.E .E . 
la s t week w as re a d  a n d  discussed  a  
p ap e r dealing  w ith  gas-cush ioned  cables, 
on T u esd ay  w as delivered , a t  a  m eeting  
of th e  A .S .E .E ., a p ap e r describ ing  
p resen t-d ay  cab le  p rac tice , a n d  in  th is  
issue will be found  d e ta ils  of a n  ex h ib i­
tio n  a n d  luncheon  w h e rea t gas-com pres- 
sion cab le  of th e  self-con ta ined  ty p e  w as 
su b jec ted  to  d isp lay  a n d  descrip tion . 
A g a in st th is  backg round , th e  in d u s try  
is rem in d ed  of th e  un ique  position  in  
w hich  th is co u n try  h a s  been ab le  to  
estab lish  itself from  a  techn ica l p o in t 
of view , an d  of th e  necessity  fo r th e  
re s t of th e  w orld  to  be m ad e  m o re  fully 
aw are  of th e  service w hich th e  B ritish  
e lec trical in d u s try  is ab le  to  o iler in  th e  
w ay of un d erg ro u n d  h igh  v o ltage  t r a n s ­
m ission.
B ecause th e  grid  w ith  i t s  ove rh ead  line 
system  w as a t  th e  tim e  of itg  c o n s tru c ­
tion  in te rn a tio n a l nows, th e re  m ay  be 
som e p o ten tia l o verseas  b u y e rs  of 
B ritish -m ad e  pow er tran sm issio n  eq u ip ­
m en t w ho hold th e  view  th a t  m o s t d e ­
velopm ents in  the  co u n try  w ill, a s  a 
n a tu ra l consequence, h av e  been bo rn  
o u t of experience gained  w ith  o verhead  
lines, an d  p rogress w ill h av e  been con- 
confined to  tran sm ission  by th is  m eans. 
T h a t  th e re  h av e  been developm ents in 
o v erhead  line techn ique  is n o t in 
question , fo r th e re  h ave  been  m ost 
va lu ab le  c o n tr ib u tio n s  m ad e  to  th e  su b ­
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jec t, m an y  o b s tin a te  p rob lem s h a v e  been 
solved, an d  th e  lead  estab lished  by  th e  
B ritish  engineer in  th is  field is still 
m a in ta in ed . R u n n in g  para lle l w ith  
these  developm ents, how ever, h a s  been 
research  in  th e  bu ild ing  of underg round  
cables, firs t fo r 33 kV  tran sm issio n  and  
th en ce  for a ll p ressu res  u p  to  264 kV, 
a n d  i t  is in  th is  connection  th a t  the  
e lec trica l in d u s try  looks to  th e  coun try  
to  show  fu r th e r  exam ples of fa ith  in 
B ritish  aeliievem ont.

Seeing  is  B eliev in g
IT  is app rec ia ted  th a t  ex is ting  in s ta lla ­
tions in  th is  co u n try  of underg round  
high v o ltag e  cab le  a re  a lread y  im p o r­
t a n t  in  size a n d  num ber, b u t  th e  view 
has been  expressed  th a t  b y  an  even 
w ider ad o p tio n  of un d erg ro u n d  t r a n s ­
m ission, ou r e x p o rt tra d e  in th e  m a n u ­
fa c tu re d  goods th a t  ren d er such  t r a n s ­
m ission possible w ould benefit, an d  our 
n a tio n a l p res tige  increase  s till fu rth e r. 
T hose  concerned  w ith  pow er transm ission  
in overseas coun tries  a re  freq u en t 
v is ito rs to  th e  U n ited  K ingdom  where, 
as is generally  know n, a  carefu l ex am in a ­
tion  is m ade of all th a t  is new , an d  
in s ta lla tio n s  of p lan t, transm ission  
sy s tem s a n d  so on inspected . I f  du ring  
those  v is its  o u r overseas friends a re  
ab le  to  see increasing  ev idence of th e  
fa c t t l ia t  we p rac tise  w h a t we preach, 
th e  rew a rd  will be  even la rg er an d  
sooner a tta in e d .

S till M ore G eneration
O U T P U T  figures for O ctober roflect the 
dete rm ined  efforts o f th e  sup p ly  in d u s­
try  to  m oot dem and , for d u rin g  the 
m on th  th e  n u m b er of u n its  genera ted  
w as 17.4 per cen t, g rea te r th a n  in  tho  
sam e m o n th  la s t year. In  th e  ten  
m on ths, J a n u a ry  to  O ctober, 32 930 
m illion u n its  w ere genera ted , a n  increase 
o f 9.2 per cen t., w hen com pared  w ith  
th e  sam e period  of 1945. T h is  year, 
n o t only  lias peace-tim e in d u s try  
qu ickened its  tem po , b u t  th e  sligh t in ­
crease in  av a ilab ility  of elec trical a p ­
pliances h as increased th e  dom estic  loud. 
T he supp ly  in d u s try  is, in  all b u t ex ­
cep tionally  steep  p eak  periods, m eeting  
every  d em and  m ade  upon  it, b u t  th e  
chances a re  th a t  w ith  th e  p resen t g row th  
in  dem and , w h a t is now  looked upon  as 
a : p eak  will sooner of la te r  becom e a v e r­
age  load. A p a rt from  sporad ic  regional 
c u ts  th e  in d u s try  h as succeeded in  cop­

ing w ith  th e  s itu a tio n , b u t  w ith  tho  
lim ited  genera ting  capac ity  availab le , i t  
is n o t  unreasonab le  to  an tic ip a te  th e  
possib ility  th a t  a  tim e  m ay  com e w hen 
th e  basic load  will b e  such  t h a t  the  
app ro ach  to  tho load-shedd ing  peak  will 
be sh o rte r, a n d  general e lec tric ity  cu ts  
bo m ade m ore frequen tly  in  conse­
quence.
I.E .E . S ection  P apers
P R O B L E M S in  connection  w ith  th e  su b ­
m ission of an  ad cqua to  n u m b er of p apers  
to  tho  various Sections of th e  I .E .E . 
h av e  been a m a t te r  for discussion for 
som e tim e, an d  a t  th e  m eeting  of th e  
In s ta lla tio n s  Section la s t week, th e  ch a ir­
m an , Mr. J .  F . S h i p l e y , asked  for m ore 
help  in  th is respect. H e  sa id  th a t  a t  
one tim e i t  took a b o u t th re e  m o n th s  to  
g e t a  p ap e r th ro u g h ; m ore recen tly  it  
had  ta k e n  six  to  n ine  m on ths, a n d  now 
it took  a  y ea r to  18 m onths. T herefore, 
th e  C om m ittee  w as ask ing  fo r p ap e rs  
tw o y ea rs  hence. H e rem inded  the 
m eeting  of tho  v ery  w ide scope of the  
ac tiv ities  of th e  Section  a n d  also asked  
m em bers to  consider th e  p rep ara tio n  
of p ap e rs  of sh o r t du ra tio n . M any h a d  
know ledge of special processes an d  
m achines, an  acco u n t of w hich  w ould 
b e  invaluab le  to  th e  Section, an d  if these  
w ere received  th e y  w ould  liavo special 
consideration . T he  C om m ittee  h as  in 
m ind  p ap e rs  of a b o u t 2 000 to  2 500 
words.
A G ood P rop osa l
A N O T H E R  m a tte r  m en tio n ed  a t  th e  
I.E .E . In s ta lla tio n s  S ection  m eeting  
la s t week, w as th a t  i t  is p roposed to  hold  
tow ards tho end  of th o  p re sen t session, 
a  discussion m eeting  a t  w hich  th ree  
su b jec ts  w ill be  discussed a n d  th e  p ap e rs  
will be  chosen b y  tho  m em bers of tho  
Section them selves. T he  a u th o rs  of 
th e  p apers  will be  lim ited  to  those  u n d er 
30 y ea rs  of ag e ; th e y  will h av e  freedom  
of choice of su b jec t a n d  p re s e n ta t io n ; 
a n d  th ey  will be allow ed to  speak  for 
10 m in u tes  only. T h ere  will, it- is p ro ­
posed. also be  a  discussion a f te r  each 
ind iv idual paper, w herein  m em bers of 
a n y  age can ta k e  p a r t , p rov id ing  th ey  
lim it th e ir  rem ark s  to  tw o-m inuto  
periods. T hus, th e re  will be  u n d er such 
an  a rrangem en t, ten  m inu tes  a llo tted  for 
th e  p resen ta tio n  of each p ap e r an d  
tw e n ty  m in u te s  for each discussion. T he 
m eeting  has been  a rran g ed  specially  to
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in te re s t th e  younger m em bers an d  th e  
Section is to  be cong ra tu la ted  in  giving 
th is encou ragem en t to  m an y  w ho have 
n o t y o t m ade  th e  p lunge in to  public 
speaking.

C oal Industry  N ation alisa tion
IN  view  of th e  im p o rtan ce  of coal in 
th e  e lec tric ity  supp ly  in d u s try , th e  
a n n o u n cem en t by  Mr. E , S] u n w e l l  in 
th e  H ouse  of C om m ons on M onday, th a t  
th e  d a te  for th e  tran sfe ren ce  of the  
m ines to  n a tio n a l ow nersh ip  will be 
J a n u a ry  1 nex t, will h av e  been read  
w ith  gome in te re s t. T he  N a tio n a l Coal 
B o ard , i t  is un d ers to o d , will n o t by  th a t  
d a te  be’ fully  S talled  a n d  i t  is an tic ip a ted  
th a t  som e tem p o ra ry  a rran g em en ts  an d  
ag reem en ts  will need to  be m ade  in con­
sequence. W h e th e r one ag rees w ith  the 
n a tio n a lisa tio n  of th e  coal in d u s try  01 

n o t, i t  will becom e a n  accom plished  fa c t 
a t  th e  end  of th e  yea r. T he  e lec tric ity  
supp ly  in d u s try  ag such  is  n o t concerned 
w ith  th e  po litics b e h in d 'th e  a lte re d  c ir­
cum stances b u t  tho  hope is expressed 
th a t  s e ttle m e n t of th e  con troversy , 
w hich h a s  been c u rre n t for so long, will 
a t  an y  ra te  re su lt in  m ore a n d  su itab le  
eoal.

Solv ing  a Traffic P ro b lem
T H E  official opening by  tho  M in ister of 
T ran sp o rt, on D ecem ber 3, of th e  ex ­
tension  of th e  C en tra l L ine tu b e  from  
L iverpool S tree t to  S tra tfo rd , will m ark  
tho  com pletion  of th e  f irs t s te p  to w ard s  
th e  so lu tion  of th e  traffic p rob lem  of th e  
densely -popu la ted  E a s t  a n d  N o rth -E a s t 
L ondon  areas, w hich a re  w orso served 
w ith  ra ilw ay  facilities th a n  a n y  o th e r 
p a r t  of th e  M etropolis, th e re  being  only 
five m iles of ra ilw ay  per 100 000 people 
a s  a g a in s t e ig h t to  ten  m iles in  o th er 
areas . I t  is hoped  t h a t  w ith in  th e  
n e x t tw o  y ea rs  tho  line will bo ex tended  
to  L oug liton  a n d  O ngar, a n d  N ew bury 
P a rk  a n d  H a in a u lt— a  to ta l of 32 m iles 
of electrified tr a c k — an d  th a t  i t  will be 
used by 50 m illion passengers  a year.

A n E n gin eerin g  A ch ievem en t
T H E  four-nnd-a-half-m iles of tu b e  from  
L iverpool S tre e t to  S tra tfo rd  passes 
th ro u g h  th e  L ea- V alloy m arsh es an d  
its  construc tion  c o n s titu te d  a  re ­
m a rk a b le  engineering  fea t. T ho  soft, 
w ater-logged g round  p resen ted  unusual 
difficulty, a n d  a t  p laces th e  tunnelling  
h a d  to  be  done in com pressed  a ir  u p  to
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25 lbs. p e r sq. in. p ressu re . A  ra f t  
w as used  on one of tho  tr ib u ta r ie s  of 
tho  L ea  a n d  a  soil-solidifying liqu id , 
p um ped  th ro u g h  pipes going dow n in to  
th e  r iv e r bed, tu rn e d  th e  m arsh y  land  
b en ea th  in to  a  h a rd  su b s tan ce  wliich 
w ould b ea r 400 lbs. p ressu re  per sq. in. 
S im ultaneously , a  n a rro w  p ilo t tunnel 
w as d riv en  u n d e r th e  r iv e r an d  th e  sam e 
liqu id  w as in jec ted  in to  th e  g io u n d  from  
below tho  riv e r bed . T hus wag form ed a 
safe stone-like canopy  u nder w hich th e  
tu n n e l w as bored . A no ther in te restin g  
fe a tu re  of th is  new  section  of th e  tu b e  
ra ilw ay  will bo its  co m p ara tiv e  freedom  
from  noise. A t w heel level th e  tu n n e l 
is being lined w ith  sound absorb ing  
m a te ria l, a n d  th e  u sua l 60-ft. leng th s of 
ra il h ave  been w elded in to  con tinuous 
sections 300 ft. long to  elim inate  c h a tte r  
caused  by  th e  w heels passing over open 
jo in ts .

E lectr ic ity  in  the H igh lan d s
T H E  N o rth  of S co tland  H ydro -E lectric  
B o ard  announced  on  T uesday  th a t  con­
tra c ts  va lued  a t  £3 000 000 h av e  been 
placed for w ork on  th o  L och  Sloy schem e, 
th e  m o s t im p o r ta n t an d  fu r th e s t a d ­
v anced  of th e  B o a rd ’s p ro jects. T he 
schem e is oxpeoted to  he  com pleted  by 
tho  end  of 1948, w hen 130 000 kW  o f  
genera ting  cap ac ity  will h e  availab le . 
I t  is unders tood  th a t  am ong  tho  m ain  
co n trac to rs  for th e  w ork, B alfour B e a tty  
a n d  Co. will b u ild  th e  dam , Sir W illiam  
A rrol a n d  Co. will supp ly  tho  p ipeline and  
th e  E nglish  E lec tric  Co., L td ., th e  pow er 
s ta tio n  eq u ipm en t. T ho  schem e involves 
th e  construc tion  of a  160 ft. h igh  dam  a t  
th e  loch, th e  d riv ing  of a  tu n n e l one m ile 
an d  th ree -q u a rte rs  long an d  15 ft. 4 ins. 
in  d iam ete r th r o u g h , a  m o un ta in , B en 
V orlich, a n d  th o  erection  of a  pow er 
s ta tio n  on th e  shores o f L och  L om ond. 
W ork on  th e  schem o began  la s t Ju n e .

N ation a lisa tion  F ears
S P E A K IN G  of th e  fu tu re  of th e  schem e, 
Mr. T. J o h n s o n , cha irm an  of th e  B oard , 
has expressed th e  hope th a t  n o tliing  will 
be don© to  p re v e n t th e  p ro fits  , of th e  
p lan  being  ploughed back  in to  th e  H igh- 
lands. Mr. S h i n  w e l t ,, has a lready  
prom ised , th a t  th e  B o ard  w ill con tinue  
a s  an  au to n o m o u s body , b u t  a s  Mr. 
J o h n s o n  says, one never know s w h a t 
m ig h t h appen  w ith  cen tra lised  con tro l 
of th e  supp ly  in d u s try .
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NEW TUBE TO STRATFORD
1430

EASTERN EXTENSION OF THE CENTRAL LONDON LINE

TH E  first, section of the eastern exten­
sion of th e  London Central Line, .41 

miles in  length and  running from L iver­
pool S tree t to Stratford, is to be opened 
by  th e  M inister of T ransport on Decem­
b er 3. The ceremony will m ark the com­
pletion of an  im portan t stage in a  large 
scheme which, w ithin the next two years, 
will provide electric train  services to 
Loughton, Ongar, Newbury P ark  and 
H ainault, and was estim ated before the 
w ar to cost £40 million. A ctually, it will 
cost considerablv more. The eonstruc-
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The above diagram shows the extension of the 
Central Line contemplated by the L.P. T.B. in 
the scheme which is to be completed within two 
years. The first section between Liverpool Street 
and Stratford, to be opened on December 3, is 

indicated by the continuous black line

tional cost of the line lietween Liverpool 
Street and S tratfo rd  has been of the order 
of £31 million.

Practically the whole of the Liverpool 
S tree t to S tratford  line is in tunnel. 
S tarting  from th e  existing Central Line 
sta tion  a t  Liverpool Street, it has stations 
a t  B ethnal Green, Milo E nd  and  S tratford . 
I t  connects w ith the D istric t Line tra ins 
by  means of platform  interchange a t  Mile 
E nd . A fter running beneath the Lea 
valley th e  tube comes to  the surface to 
link w ith  th e  platform s of the L .N .E .R . 
m ain line a t  S tratford.

From  S tratford  th e  line will run  in 
tunnel to Leyton. I t  will then  go over
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existing L .N .E .R . lines, which are being 
electrified, to Leytonstono, Snaresbrook, 
South Woodford, W oodford, B uckhurst 
H ill and Loughton, and ultim ately  to 
Epping and  Ongar. Between Leytonstone 
and  W oodford there is a  loop line running 
via  H ainault. From  Leytonstone a new 
tunnel will carry  the line round the south 
side of tho loop to W anstcad, Redbridge, 
G ants Hill and  N ewbury P ark , then over 
L .N .E .R . lines, which ure being electrified, 
to  H ainault. A tube  tra in  service will bo 
run round the north  Ride of the loop 
between W oodford and H ainau lt via  
Chigwell. I t  is hoped th a t th e  line will be 
opened to Loughton and H ainau lt a t  the 
end of 1947, and to  N ew bury P a rk  and 
Ongar in 1948.

The old G reat E astern  main line, which 
is being electrified by the  L .N .E .R ., from 
Liverpool S treet to Shenfield, will connect 
with the London T ransport extension by 
platform interchange a t  S tratford.

B ethnal Green Station is said to  be re­
garded as tho pro to type underground 
station  of the fu ture. I t  has th ree escala­
tors, a spacious booking hall, and  two 
420 ft. platform s. Fliekerless fluorescent 
lighting has been installed. The air is 
changed four times an  hour through bronze 
grills on th e  platform  by an im proved ven­
tilation system , which provides 20 000 
cu. ft. a m inute.

Liverpool Street Central lane  platform s 
have been extended, and shunting accom­
modation has been provided.

The new line will se t a  standard  in 
silence on tube  railways. The tunnel is 
lined 011 both  sides a t  wheel level w ith 
slabs of a  composition which absorbs 
80 per cent, of tho sound falling upon it, 
and  the rails aro welded in 300 ft. lengths, 
thus preventing tho usual click of the 
wheels on the joints.

The tunnelling under the old E ast 
London m arshes caused an expert to say 
tha t he doubted w hether m ore difficult 
engineering had  ever been done. On one 
of the tribu taries of the Lee a ra f t had 
to  be used, and  a soil-solidifying liquid 
which was pum ped into the river bed 
through pipes tu rn ed  the m arshy land 
into a  hard  substance capable of bearing 
400 lb. pressure a  sq. in. Sim ultaneously, 
a narrow  pilot tunnel was bored under the 
river bed and  the same liquid was pum ped 
into the ground from  beneath  the river. 
A safe and stone-like canopy was thus 
formed, allowing the tunnel to  be driven 
below. U nder the Mile E nd  R oad the 
existing station has been enlarged w ithout 
disturbing th e  flow of traffic above.
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Views on Gas-Compression Cables
1431

JT  will be rem em bered th a t  in T h e  
E l e c t r ic ia n  of October 20, 1944, and 

May 18, 1945, reference was mado to the 
gas-comprcssion 132 kV cable installation 
of Enfield Cables L td ., a t  Osbaldwick, 
while reference was also m ade to earlier 
installations carried o u t by the com pany. 
F or this reason and so  th a t  we m ight be 
able to  obtain  fu rther inform ation on the 
sub ject of high voltage gas-compression 
cables, we welcomed an opportunity  to 
a tte n d  a luncheon of Enfield Cables L td ., 
a t  the Savoy H otel, London, on Novem­
ber 14.

In  order th a t their guests m ight be fully 
acquainted  w ith  the developm ent of the 
gas-compression cable for all voltages up 
to  264 kV, the com pany staged a compre­
hensive exhibit on the lines of th a t  seen 
a t  Blackpool during the I.M .E .A . Conven­
tion last. June , including among the item s 
shown sections of the gas-compression 
cables themselves and operating data , 
based on works tests, the Osbaldwick, 
W altham stow , and other already well- 
known installations.

Tho com pany have on tes t a t  their 
Brim sdown works an  experim ental length

We give below a brief history of gas-com­
pression cables as developed by Enfield Cables, 
Ltd. The illustrations on this page are : 
Left : Cross-section o f Enfield 264k V  single­
core self-contained gas - compression cable. 
Below : Terminal arrangements o f  264k V
experimental installation at the company’s 
Brimsdown works. The third illustration is 
of a single-core straight-through 264k V  jo in t. 

* * *
A t a luncheon and exhibition in London last 
week, an opportunity o f examining the cable 
was accepted by m any well-known personalities 
in the industry, while during the proceedings 
some constructive views on export trade and  
prospects were expressed. The opinion was 
given that i f  the industry of this country more 
widely adopted new developments as they 
came about, the example would have a beneficial 
effect in influencing visiting overseas buyers.

of 204 kV cable, and  sam ples 
of this, together w ith details 
of th e  straight-through joint, 
were also exhibited.

Tho Enfield record w ith 
Tespect to compression cable 
installations dates from 1932, 
when a  length of 66 kV  cable 
was installed in London, and 
as a m atte r of in terest, wo
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indicate flora a  general list below a 
1 num ber of the contracts so far carried out.

The E arl of V erulam , chairm an of the 
company, presided a t  the luncheon, with 
Sir Johnstone W right, general m anager of 
the C entral B oard, as the chief guest. Mr. 
H arold Hobson, chairm an of the Board, 
was also present.

The Chairm an, in  welcoming those 
present, said th a t he  was a  mem ber of the 
Enfield organisation 32 years ago, when he 
joined the late Mr. P lu tte , the founder of 
the com pany ; the la tte r  was then  setting 
out to m anufacture v .i.r. cable in a  small 
bay a t  Brimsdown. To-day the Enfield 
works covered some 35 acres of ground, 
employed some 3 500 people, and the 
steady advance had  not yet stopped. Tire 
Enfield group was one of the only two 
groups of companies in the country  which 
refined, rolled, drew and insulated copper 
w ithin one w orks’ boundary . Enfield had 
also branched ou t into the m anufacture of 
copper and zinc sheets, and  the refining of 
secondary alum inium, a t  B radford as well 
as a t  B rim sdow n; and in a factory a t  
T ottenham  the m anufacture of zinc 
ba tte ry  cans to  a num ber of seven 
million a  week was carried on. The com­
pany also bad a  m odern engineering works 
a t  N orthum berland P ark , T ottenham . -

R ecently  they  h ad  .begun to erect in 
South Wales a  new factory, which was to 
have  about 250 000 sq. ft. of floor space. 
I t  was b e in g 'p u t up  near a  small factory 
already in production, and the new factory  
was designed to be one of th e  m ost m odern 
rubber-m anufacturing plants in  the 
coun try ; if present trends continued, the 
Enfield group ought h v  1950 to  be employ­
ing about five thousand citizens.

Against th is background, and under the 
leadership of Mr. F . W. Main, technical 
director, the company had developed a

compression-cable for use a t  the highest 
voltages. In te re st in such cable was to­
day greater than  it  had ever been, and 
they were glad th a t  in their developm ent 
of it they had the co-operation of Siemens 
Bros, and Co. L td . and S tandard  Telephone 
and Cables L td .

Sir Johnstone W right, in reply, said th a t 
the developm ent of the cable industry  in 
this country had been full of achievement, 
and those who had  been in the industry  
for the past forty  years adm ired the way 
in which the problems born of th e  ever- 
increasing voltages had been solved. Mr. 
Main, in his presidential address to the 
London branch of the Association of Mining 
E lectrical Engineers in 1039, had m en­
tioned the F erran ti cable, commonly 
known as the Ferranti-D eptford  cable, 
the beginning of the developm ent of the 
high-tension cable in th is country. Mr. 
Main had  also m entioned the Brooks semi­
solid system  of cable.

W hen th e  value of the application of 
mechanical pressure to cable dielectrics 
became apparen t, cable m anufacturers on 
the Continent, in America and in this 
country, tu rned  their a tten tion  first of all 
to oil-filled cables, and finally to a cable 
in which an inert gas formed the  com­
pressing medium. The Enfield Cable Co., 
between 1927 and 1030, came to  the con­
clusion th a t such gas should not come into 
contact w ith the dielectric, which m eant 
the  provision of a  wall to contain the gas 
surrounding tho cable and in drawing the 
cable through a steel pipe. The first 
B ritish installation of this type was 
carried ou t for tho Central B oard in 
1932, betw een H ackney and W altham stow , 
over a  route of abou t tw o-and-a-half miles 
and was designed to  carry  31 500 kVA a t 
a  voltage of 6 6  kV. The installation com­
prised a 33 kV three-core solid cable pulled

*£•.- ", V-.- Year Cross-section Length Load
No. installed kV in sq. in. in yds. kVA Type

London* ... 1932 66 3 0.15 Cu 4 370 31 500 Pipeline
M uldenstein 1934 60 2/0.186 Cu 427 22 000 . do.
Copenhagen 1934 55 3/0.147 Cu 14 400 28 000 do.
Arnheim* ... 1935 150 3/0.375 110 100 000 do.
Oslo... 1935 66 3/0.232 Cu 3 ‘140 45 000 do.
Stettin 1935 110 3/0.186 Cu 8 270 60 000 do.
Brunswick ... :. 1936 50 3/0.232 A1 5 850 28 000 do.
Barmen 1938 50 • 3, 0.186 AI 18 000 25 000 do. .

r  1938/9 50 3/0.232 Al 1 780 27 000 do.
Elberfeld ... .. ■{ 1939 50 3/0.232 A! 3 060 27 000 do.

L 1939 50 3/0.147 Cu 4 570 27 000 do.-
M unich 1940 100 2 0.372 Al 5 900 v 36 000 do.
W atenstc tt... 1940 120 3/0.287 Al 3 010 60 000 do.
M agdeburg... 1940 60 3/0.372 AI • 9 200 40 500 do.
Brunswick C2) 1940 60 3/0.202 Al 6 550 32 000 do. -
London (2)* 1940 66 3/0.15 Cu 4 370 32 000 Self-contained
Ferrybridge* 1940 66 3/0.5 Cu (singles) 150 r 60 000 do.
Rotherham* ... ,1942 66 3/0.175 Cu 900 37 000 do.
Doncaster* ... 1942 66 3/0.175 Cu 80 37 000 do.
Osbaldwick* 1944 132 3 0.40 Cu 500 90 000 do.
Newcastle* ... .. f  1945 66 3/0.15 Cu 500 30 000 do.

\  1945 66 3 0.15 Cu 500 30 000 do.
Sidney* 1945 33 3 0.15 Cu 100 16 500 do.* Enfield compression-cable installations.
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into a steel pipe, the space betw een the 
cable and the pipe being then  filled w ith 
nitrogen gas a t  2 0 0  lb. pressure per sq. in. 
The eablo was th en  operated a t  6 6  kV. 
Although electrolytic corrosion trouble de­
veloped on the steel pipe, due to  the 
presence of a nearby tram w ay system , the 
cable itself had  given no trouble whatever. 
The electrolytic difficulty was 
overcome, again by Enfield, 
by th e  application of w hat 
they  called their “  sandw ich ” 
system , i.e., a  coating of b itu ­
men, and on top  of th a t , p ro­
tective tapes. I t  was in terest­
ing to recall th a t the extended 
m aintenance period of th a t 
sandw ich protection system  
only term inated  in A ugust of 
this year. The pipeline was
exam ined a t  several points 
along the route, and was
found to  be in excellent
condition.

U ltim ately there developed 
th e  self-contained double-sheath 
form of cable, w ith the inert 

■gas contained betw een lead 
sheaths. Such a cable was first 
p u t in a t  short lengths on the 
grid, a t  Ferrybridge in 1940, 
and  a t  R otherham  and
D oncaster in 1942. In  the 
same y ear a  complete new 
cable of the same construction was laid 
between H ackney and W altham stow . I t  
consisted of a three-core cable w ith oval 
conductors, each core having its own lead 
sh e a th ; these were bound together in 
triangular form ation, and outside and  over­
all was provided a  circular lead sheath to 
contain the gas. W hen the cablo was 
being laid betw een H ackney and  W altham ­
stow, a  bomb was dropped in  the vicinity 
of the cable before the gas pressure had 
been applied and the explosion compressed 
th e  ou ter circular lead sheath against the 
inner cores, causing it  to  become triangu­
lar in shape. The portion of the cable 
affected wras cut o u t and taken  to  the 
works for exam ination, .where th e .fu ll gas 
pressure was applied, and  the ou ter sheath 
returned alm ost exactly  to  its original 
shape. Electrical tests .were then carried 
out, which showed th a t  the  cable,' in  spito 
of this trea tm en t, was thoroughly sound 
for service; .a. tribu te  to  th e  mechanical 
strength  of its  construction. .

The am ount of punishm ent h .t. cables 
could stand, and  still be  fit to carry on 
was one of m any  things learnt during the 
war, and the experience applied, no t to 
one cable-maker; b u t to cable-makers as 
a whole.

In  1944 the Enfield Co, developed a 
132 kV single-core compression type of 
cable, and  a length of about. 500 yds. was

laid a t Osbaldwick, York. The cable and 
the term inations had  passed the tes t well, 
and no trouble had  resulted.

Cable m anufacturers in general in this 
country  were progressive, and there was 
very  healthy  competition between them . 
Indicative of this was the fact th a t  the 
Board had had  in operation since 1937

one mile of 132 kV single-core gas-lilled 
cable, as opposed to gas-conipression cable 
w ith nitrogen gas dispersed throughout the 
paper insulation. Fivo miles of such cable 
had  been in operation in the Mersey tunnel 
since 1941. Again, the. B oard had  had 
in operation since 1944 a  mile of 132 kV 
three-core gas-compression-type cable, an 
im pregnated gas-pressure cable; th a t was, 
w ith gas internal to the dielectric, and in 
contact w ith , the  dielectric. This was the 
first three-core gas-filled cable in  existence, 
i t  was believed. In  addition, the Board 
had  in  operation, about ten  miles of single- 
core gas-pressure and  gas-cushion type 
cable, in which the gas was in  direct con­
ta c t w ith the  dielectric.

Lord Forrester, managing d irec to r of 
Enfield Cables, L td ., said th a t  it was not, 
perhaps, generally realised th a t the first 
132 kV compression cablo was m ade in the 
company’s works for tes t purposes in  1927. 
The first installation of compression cable, 
or, for th a t m atter, gas pressure cable of 
any kind, was the H ackney-W altham stow  
installation. Led by  Mr. Main, Enfield 
had for m any years m aintained th a t the 
gas should be k ep t outside the dielectric, 
and th a t i t  should not be leaking in the  
allegedly non-existing interstices of the 
dielectric. Mr. Main’s idea was th a t  “  the 
wolf should be kep t from the door ”  with 
a  lead sheath , and though th a t m em brane

Left to light, MR. H. HOBSON, SIR JOHNSTONE WRIGHT and 
l o r d  F o r r e s te r  discussing om  o f the compression cable ex­

hibits at the Savoy Hotel, London, last week
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m ight cost a little more, i t  gave a factor 
of safety twice th a t  w hich could be a t ­
tained w ithout it.

They were proud of th e  fact—Mr. Mam 
perhaps particularly  so— th a t so fa r  os 
they  knew i t  was an  Enfield three-core 
6 6  kV compression cable th a t w ithstood 
the highest im pulse breakdow n stress th a t 
any cable had  so far been able to w ith­
stand. I t  was a t the  beginning of th is 
yoar a t  the  N .P .L ., and th e  figure of 1 270 
kV per cm. was reg istered ; if .the strand 
factor was allowed th a t  was, he believed, 
equivalent to  1 600 kV per cm.

W ith Mr. Booth, he had  recently been 
to South Africa, Australia, New Zealand, 
Malay, E gypt, and India. They, as had 
m any others, had  been impressed by  the 
possibilities th a t  existed for th e  super­
tension cable. The opportunities presented 
could only be made the m ost of, however, 
if the industry  in  th is country as a whole, 
working w ith th e  Governm ent, was pre­
pared to  Carry ou t experim ents th a t 
m ight a t  the m om ent seem somewhat- 
revolutionary. Ho believed th a t th e  com­
pression cable had a  g reat fu ture as an 
under-w ater cable for crossing the .narrow  
waters of th e  world, and—though for all 
he knew, quite impossible—he would like 
to  see the coal field of M achrihanish, in  the 
Mull of K intyre, linked by a  super-tension 
cable w ith F a ir H ead on the north-east 
Irish coast. AVlien ho was in W ellington, 
the opinion had been expressed th a t it 
was ridiculous th a t New- Zealanders, who 
had a power famine every day  in  the 
northern  island—where the population was 
—should a t  th e  same .time have some of 
th e  m ost magnificent unexploited w ater 
resources in  the world, in their southern 
island. All th a t  their G overnm ent could 
do in the m atte r was to propose a  scheme 
to  p u t 17 consecutive power stations on 
the W aikato river, which ran  d ry  every 
sum m er. I t  was suggested in the circum ­
stances th a t i t  m ight be w orth while con­
necting th e  south  island to  th e  no rth  with 
a power cable system. T he idea was, six 
m onths later, still being discussed in the 
New Zealand Press.

As developm ents progressed further, 
and  as they  came to  th e  field of high 
tension d.o. transm ission, ho even dared 
to  hope th a t  th e  Norwegian resources 
m ight no t perhaps be altogether out of 
reach of th is country.

Apropos of his last rem ark, Lord 
Forrester said th a t two single-core cables 
of the 132 kV compression type, as in­
stalled a t  Osbaldwick, could be used to 
transm it 550 kV d.c. w ith th e  m id-point 
earthed. The 264 kV cable, which was 
now' made ready for test a t Brimsdown, 
could, of course, bo used for a very con­
siderably higher voltage d.c.
Continuing, Lord Forrester said th a t
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it  seemed to  him to be essential th a t we 
should be prepared, working co-operatively 
between the  different authorities con­
cerned, to initiate experim ents, and very  
substan tial and  costly experim ents at- 
times, as p a rt of our export policy, and 
these experim ents should-be done a t home. 
He believed th a t  we should tackle the 
Severn barrage for th a t reason. Several 
cable makers had already claimed to  have 
solved th e  question of high tension d.e. 
according to their own lights, and he 
hoped for more boldness in the  acceptance 
of such things.

While ho was in Switzerland a few days 
ago, it  was a  little  galling to  see th a t  
country, w ith four million inhab itan ts, 
shipping 10 kW  gas turbines to  B ucharest 
and Peru , and preparing plans for a  40 000 
kW  gas turb ine station  for Baden.

Mr. V. Z. de F erran ti said th a t it- bad 
been th e  view of his fa ther th a t  the  main 
I cason w hy the English cable industry  led 
the world w’as due to  our climate. Cable 
m akers took the necessary' steps to  see 
th a t their cables were properly dry  and 
im pregnated, and in consequence they  
gave a splendid and  satisfactory service.

New Zealand Railways

IN his six th  annual sta tem ent, the 
Minister of Railways for New Zealand, 

the Hon. R . Semple, sta tes th a t in the case 
of the H u tt  Valley electrification scheme, 
th e  supply of m aterials from overseas was 
a  m a tte r of difficulty and  uncertain ty , and  
i t  was considered th a t the only satisfactory 
m ethod of overcoming th e  difficulties lay in 
personal contact. Mr. F . W. Aickin, staff 
superin tendent and  chief legal adviser, and 
Mr. P . R . Argus, chief m echanical engi­
neer, therefore proceeded to G reat B rita in , 
and  had  successfully completed negotia­
tions for th e  m anufacture and  supply of 
th e  necessary electric locomotives, m ulti­
ple u n it stock, and so on.

T he A uckland suburban  electification 
also raised difficult problems, particularly  
as the project envisaged the first under­
ground railw ay in th a t  country. The chief 
engineer (civil), Mr. H . C. L usty , had , 
therefore, proceeded overseas to  investi­
gate the problems entailed in underground 
operation and  to obtain  first-hand inform a­
tion  on the la test developm ents in  under­
ground sta tion  layou t and  allied problems.

The financial results for the y ear were 
b e tte r  than  w'as anticipated . The gross 
revenue for the year was £15 444 847, 
w hich established a  new record for rail­
w ay gross revenue. The increase over the 
nrevious y ear’s figure was £985 097, or 
6.81 per cent.
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Mersey and North Wales I.E.E.
Annual Dinner at Liverpool—Prospects of the. Industry

H OW greut is the field of opportunity  
for electrical engineers, was the key­

note of several of th e  speeches at the 
annual dinner of the Mersey and  N orth 
W ales Centro of th e  I .E .E . , a t Liverpool, 
on Monday.

Mr. V. Z. de F erran ti, president, made 
an  announcem ent which was obviously 
pleasing; it was to  the effect th a t his 
fa ther was born in  Liverpool, a t  132, Bold 
Street. Mr. R . Varley, who presided, 
voiced a  popular sentim ent when he sug­
gested th a t th e  premises should be identi­
fied by  a  comm emorative plaque.

E m eritus Professor G. E . Seholes, who 
proposed th e  toast of the I .E .E ., said th a t 
the electrical engineering profession was 
fo rtunate  in  the sense th a t it  did n o t have 
a long history. I t  developed from the dis­
coveries of scientists, who to-day, would 
be classed as physicists. In  order to  grasp 
th e  comprehensive problems w ith  which 
electrical engineers were faced, it  was essen­
tia l th a t they  should have a  scientific back­
ground. In  th a t connection, he regarded 
th e  I .E .E . as in tho front rank  of p ro­
fessional societies which encouraged high 
scientific endeavour and  a tta inm en t. Of 
all the thorny  subjects in  the world, educa­
tion had some claim to be considered the 
thorniest and i t  was a  subject on which 
th e  m an w ith little  experience could get 
qu ite  lyrical. In  assisting research, the 
I .E .E . had  done extrem ely useful work and 
it was pleasing to note there was a  closer 
relationship between the I.E .E . and  the 
universities th an  could be claimed by  m any 
o ther societies.

Mr. V. Z. de F erran ti, in reply, said it 
was tho job of th e  industry  to  electrify 
the whole of the country  and  to  bring the

blessings of electricity w ithin the reach of 
every citizen. “  We m ust be sure th a t 
more power is available for use b y  the m en 
and women of th e  country, to lighten their 
burdens, to  produco rnoro so th a t  we can 
increase our exports—and by fullness of 
tim e to  reduce th e  length of the  working 
week.”

Mr. Oscar C. W aygood, who proposed 
th e  guests, said th a t  w ithin a  quarte r of 
a  mile from where he was standing there 
were twelvo large ratepayers, each of whom 
in due course would w ant to build his own 
boilerhouse, each w ith its  own chimney to 
contribu te  to the pollution of the atm o­
sphere. W hy could there no t be one 
super boilerhouse w ith  one chimney to 
supply all th e  steam  and  heat required by 
the particu lar industries?

Lord Mayor of Liverpool, Aid. W. G. 
Gregson, referred to the question of 
Governm ent control of electricity under­
takings, and  said he understood th a t before 
th a t step  was taken, those who knew some­
th ing abou t the industry  would be taken 
into conference. From  w hat he had  heard 
and seen he judged the industry  could 
produce th e  righ t type  of evidence to 
prove it m ight bo possible to leave th e  
industry  to  those who had  had  the direc­
tion of it  for so m any years—who had 
piloted i t  through m any difficulties before 
it reached its  present sta te  of perfection. 
If the pow ers-that-be decided th a t Govern­
m ent control m ust come about, then  we 
as citizens in a  democratic country  had  no 
option b u t to  accept the edict.

The final toas t of th e  evening, “  The 
Chairm an,” was proposed by Mr. J . 
Cormack. and acknowledged by Mr. R. 
Varley.

Group taken during the annual dinner of the Mersey and North Wales Centre of the Institution of 
Electrical Engineers, which was held in Liverpool on M onday
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MR. C. R. WESTLAKE

LT.-COL. D. G. N. LLOYD-LOWLES, 
on th e  term ination of his w ar service, is 
joining Electric and General Industrial 
Trusts.

MR. C. R . W ESTLAKE, general m anager 
and engineer of the Fineliley electricity 

undertaking, is to bo 
released from his 
duties a t  the request 
of the Secretary of 
S tate  for the Colonies, 
for a fu rther visit to 
E ast Africa for a 
p e ri o cl o f  t w o  
m onths. Earlier in 
the year, Mr. W est­
lake was in charge of 
a team  of civil and 
e'ectrieal engineers 
who carried ou t in­
vestigations in con­
nection w ith electric 
power developm ents 
in K enya Colony, 

the U ganda P rotectora te and T anganyika 
Territory, and  i t  is understood th a t he has 
already subm itted  to th e  E ast African 
Governments a  prelim inary report on elec­
tricity  supplies throughout th e  three terri­
tories. Mr. W estlake expects to  leave by 
air early in January .

MR. NORMAN ELLIO TT, general
m anager and  chief engineer of th e  London 
and Home Counties Jo in t E lectricity 
A uthority , has been appointed to  repre­
sent th a t body on the R sgistration B oard of 
the N ational Register of Electrical In s ta l­
lation C ontractors in place of Mr. F . W. 
Purse, who has retired.

MR. A. B. STRACHAN has relin­
quished the position of constructional 

engineer o f  t h e  
General E lectric Co., 
L td ., for health  
reasons. His associa­
tion  w ith  the com­
pany, which extends 
over 28 years, will be 
continued in  a  con­
sultative capacity. 
Since joining the
com pany in 1919, he 
has been responsible 
for extensive develop­
m ent schemes a t
Coventry, W itton and 
W embley. O ther of 
the firm ’s factories 
which were extended 

on a  large scale were th e  glass works a t
Lenrington-on-Tyne, the F raser and
Chalmers engineering works a t  E rith , and 
Peel W orks, Salford, now the main works

MR. A. B. STRACHAN

We are always glad to receive from  readers 
news of their social and business 
activities for jyublication in  this page. 
Paragraphs should be as brief as possible.

of Salford E lectrical Instrum ents, L td . H e 
supervised the construction of 23 branches 
and  six depots throughout the country , 
c ither by building or adap ting  existing 
premises. Mr. R. B ennett has been 
appointed constructional engineer of the 
company. He has had 25 years’ experi­
ence of constructional engineering. D uring 
the w ar he served as a  captain in  the 
Royal Engineers and  was a ttached  to  th e  
Ind ian  Army as a  garrison engineer.

A IR  COMMODORE W . C. COOPER 
has been appointed by Ericsson Telephones, 
L td ., os m anager of 
their factories at»
Beeston and Sunder­
land. A fter ob tain­
ing his commission 'in 
the R .A .F ., which 
he joined os on ap ­
prentice, he gained 
the degree of M.A., 
a t  Cambridge U ni­
versity  (Engineering 
D epartm ent). Ho has 
been employed a t  
the Royal A ircraft 
E stablishm ent, Farn- 
borough, as service 
adviser to the head
of th e  Radio D epart­
m ent, and  then  as head of the application 
section in the R adio D epartm ent, and
has been in. charge of the special un it 
responsible for the assembly installation
of “  Queen Bee ”  and  o ther pilotless a ir­
craft. In  October, 1942, he was aw arded 
the rank  of Group C aptain and was posted 
to the M inistry of A ircraft Production as 
D cput3' D irector of Communications R e­
search and Development, and in Ju ly , 1945, 
he was prom oted to  Air Commodore and 
appointed D irector of Communication 
D evelopment. Air Commodore Cooper is 
a  mem ber of the I .E .E . In  the H onours 
List of June , 1946, ho was made a  C.B.E. 
and in Septem ber, 1946, was elected to 
the Council of the B ritish In s titu te  of 
Radio Engineers. On Septem ber 30, he 
retired from the R .A .F . w ith the rank 
of Air Commodore.

MRS. K . M. GARRARD, wife of Dr.
C. C. G arrard, a  director of th e  General 
E lectric Co., L td ., has been chosen as 
Sutton  Coldfield’s first woman Mayor. She 
was elected to  the Council in 1935 and is 
chairm an of the M aternity and  Child Wel­
fare Committee, a  m em ber of the

AIR-COMMODORE 
W. C. COOPER
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Divisional Education Committee, and  of 
the Board of Guardians. Mrs. G arrard is 
also a  m em ber of the E lectrical Association 
for Women, of whose Birm ingham  branch 
she was formerly chairm an. Miss G arrard 
will be Mayoress during her m other’s year 
of office.

MR. E . A. BRIO N , of H igh Wycombe, 
has been appointed by th e  Southw ark 
E lectricity  Committee as sh ift charge 
engineer.

MR. S. M. H A R R IS, sales m anager of 
T . M. C. Harwell (Sales), L td ., d istribu­
tors of Tcmco electric clocks and  wiring 
accessories, has been appointed to the 
board in the capacity  of sales director.

MR. W. A. MILLARD has been ap­
pointed an  additional director of Walsall 
Conduits, L td . He has been in the service 
of the com pany for th e  last 14 yearn^.

MR. H. COBDEN TU R N ER , the 
m anaging director of Salford Electrical In ­
strum ents, L td ., a t  the recent municipal 
election, retained his seat on the  Salford 
City Council.

MR. R O B ERT DUN NETT, of the
B.B.C., addressed th e  mem bers of the 
Radio Industries’ Club of Scotland and 
guests from the Scottish R adio R etailers’ 
Association a t  th e  m onthly  m eeting of tho 
club a t  the Scotia H otel, Edinburgh, 
recently,

MR. FR A N K  FO W W EA THER, who has 
been appointed assistan t lecturer in physics 
a t  M anchester College of Technology and 
M anchester U niversity  (Faculty  of Tech­
nology), was a research engineer physicist 
w ith Ferran ti, L td ., concerned w ith the 
design and  developm ent of radar equip­
m ent during the  war.

MR. R O B E R T  W RATHALL, radio 
sales m anager of Philips Lam ps, L td ., 
proposed the toas t of the R .T .R .A ., a t  
tho annual dinner of the R adio and 
Television R etailers’ Association a t  
Norwich last week.

MR. L. W OOLF has, as a  result of a 
reshuffle am ongst executives of A .B. Metal 
Products, L td ., recently, been appointed 
sales m anager of the com pany w ith effect 
from N ovem ber 1. Mr. F . W illm ott is 
now purchasing m anager and  will be 
responsible for outside purchases w ith 
effect from the same date .

M AJOR-GENERAL A. W. SPROULL 
has accepted th e  invitation of the Council 
to become president of th e  Jun io r In s titu ­
tion of Engineers for th e  1946-47 session. 
Mr. Rex Wailes has been elected chairman 
of tho Council, and Messrs. P . W. Dunn 
and H . M. Lees have been chosen as vice- 
chairmen.

MR. G. L. FORD has joined F rank  
W esterm an (Wholesale) L td ., as sales 
m anager. H e received his early training 
a t  the works of th e  General Electric Co., 
L td ., a t  W itton , Birm ingham , and later
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spent a  num ber of years on the sales side 
of th a t com pany’s Moor S treet branch. 
Since ju s t before the war, Mr. Ford  has 
been on the technical sales staff of Cromp­
ton Parkinson, L td ., a t Birm ingham .

DR. P . DUNSHEATH, who has recently 
been appointed consulting, engineer to

Presentation to d r . p. d u n s h e a th  at the Henley 
Research Laboratories. In  the picture {left to 
right) are d r . d u n s h e a t h , m r. w . c . b a r r y  
(;research manager)j m r. s. e. g o o d a ia  (chief 
engineer) and  d r . h . a . t u n s t a l l  (assistant 

research manager)

W. T. H enley’s Telegraph W orks Co., L td ., 
received a unique gift from the staff of the 
Henley Research Laboratories a t  a  
ceremony held in th e  laboratories on 
N ovember 13. Mr. W. C. B arry, research 
manager, in making the presentation, re­
viewed D r. D unsheath’s career from 1919, 
when he was appointed tho first head of 
tho departm ent, until 1929, when he 
became research and technical manager, to 
be followed by  rapid prom otion to chief 
engineer in 1934 and  director in 1937, and 
said it  was a  source of pride to th e  staff 
th a t the laboratories had supplied a  presi­
den t to  the I .E .E . Tho presentation 
m arked the esteem in which Dr. D unsheath 
was' held and  was in th e  form of a  cigarette 
lighter, constructed as a ininiature-scale 
model of th e  super-tension impulse genera­
to r and  cathode-ray oscillograph in use in 
the laboratories. D r. D unsheath recalled 
the early days of the H enley research 
laboratories, rem inding his audience th a t 
they had grown from small beginnings to 
occupy a position of responsibility a t a  
tim e w hen scientific and  technical develop­
m ents in cable design were passing through 
a  very im portan t phase. H is new duties 
would p reven t Ins m aintaining personal 
con tac t and he would like, therefore, as a 
rem inder of the m any strenuous years he 
had  spen t in happy  collaboration w ith a 
loyal-band of enthusiasts, to  present to  the 
laboratories an  enlarged p o rtra it of himself. 
This m em ento was accepted by Mr. B arry  
on behalf of the staff.

MR. H. C. YOUNG is retiring from tlm
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full-time position of chief sales engineer to 
R ubber Bonders, L td ., th is m onth. He 
has held this appointm ent, and for a por­
tion of th e  tim e, the position of chief fac­
to ry  executive since 1941. H is services 
will be available as consultant. Mr. W. 
Boyle, late of the H arland Engineering Co.. 
and  Lee, Howl and Co., L td ., is succeeding 
Mr. Young as chief sales engineer.

MR. I . A. M ARRIOTT has joined the 
boards of Associated B ritish Oil Engines, 
L td ., and  B ritish Oil Engines (Export), 
L td . Mr. A. P . Quarrell has been ap ­
pointed m anaging director of B ritish Oil 
Engines (Export), L td ., and  sales m anager 
of Associated B ritish Oil Engines, L td . 
These companies are now responsible for 
the sale in the export and  home m arkets 
respectively of Mirrlees, P etter, McLaren 
Petter-F ielding and “  Cub ”  engines.

MR. G. A. BEN N ETT, who recently re­
tired a fte r working for 45 years as a tech­
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nical assistant in th e  electrical laboratory 
of Oxford U niversity, has been presented 
w ith a cheque subscribed by  mem bers of 
the teaching staffs, research workers and 
assistants. The presentation was m ade by 
Aid. E . W. S. Gill, one of th e  senior 
university dem onstrators in electricity. 
Mr. B ennett s ta rted  w ork in an Oxford 
laboratory in 1901, going there from Cam­
bridge. For m any years he had been 
chief laboratory assistant.

MISS JOAN W H IT G IFT , the first holder 
of the Caroline H aslett T rust Travelling 
E xhibition, was given a send-ofl on 
Monday, when the T rust Committee 
assembled a t  the E .A .W . headquarters a t 
35, Grosvenor Place, S .W .l. She left for 
the U nited S tates on W ednesday. Miss 
W hitgift is the daughter of Mr. M. 
W hitgift. secretary of the B atti-W allahs’ 
Society.

N . E .  S u p p ly  C o m p a n y  A p p o in tm e n ts
T H E following appointm ents have been 

made by the N o rth  E astern  Electric 
Supply Co., L td ., w ith effect from Ja n u ­
ary  1. Mr. J . C. Mitchell, to be chief 
mechanical engineer, received his early 
training w ith  Corsar B rothers, A rbroath, 
and th e  British Electrical P lan t Co., Alloa. 
He then  joined the Dundee electricity de­
partm en t and  became senior charge engin­
eer ut Carolina Port generating station. 
In  1920, he was appointed assistan t charge 
engineer a t  the Carvillo power station  of 
the Newcastle-upon-Tyne E lectric Supply 
Co., L td . (now th e  N orth-E astern  Co.), 
and  then  m ade charge engineer a t the ir 
new station  a t  N orth  Tees, where a year 
later, he became superin tendent. In  1935, 
Mr. Mitchell was appointed deputy  
superintendent of the com pany’s power 
stations and  in 1936 chief super­
intendent. Since 1938, he has been 
head of the operation departm ent (genera­
tion). Mr. T. M. Ayres is to be chief 

electrical engineer. A fter serving as a pupil 
with the U rban Electric Supply Co., L td ., 
he was appointed a  junior engineer in the 
Loughborough electricity departm ent. In  
1914, he joined the Cleveland and D urham  
County Electric Power Co. as an  assistant 
engineer. H e served w ith th e  R .A .F . in 
the 1914-18 w ar and was then  sent to  the 
Newcastle-upon-Tyne E .S . Co., L td . In 
1935, he was transferred  to Newcastle as 
chief assistant in the electrical construc­
tion departm ent and, in  1937, was ap ­
pointed depu ty  engineer, operation de­
partm en t (transm ission and distribution), 
of which he  became head- in 1943. Mr. 
Ayres is chairm an of the N orth-Eastern  
Centre of the I .E .E . D uring th e  la te  war. 
he was a  m em ber of th e  N orthern Regional 
Commissioner’s Special Committee, being
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mainly concerned w ith th e  electrical aspect 
of emergency defence plans. Mr. J .  B. 
Jackson, who becomes head of the opera­
tion departm ent (generation), joined the 
Newcastle-upon-Tyne E .S . Co., L td ., in 
1929 under th e  com pany’s three-year 
student engineers’ scheme. In  1932, he 
becamo an assistant engineer in the con­
struction departm ent (mechanical and 
civil) and, in 1934, was transferred to the 
operation departm ent (generation) sub­
sequently becoming personal assistant to 
the head of th a t departm ent. Mr. H. 
E sther, who is to  be head of the operation 
departm ent (transm ission end  d istribu­
tion), graduated  a t  Liverpool U niversity, 
and, in 1923, became a studen t engineer 
w ith the com pany. In  1925 he was ap ­
pointed an assistan t engineer in the 
electrical construction departm ent. He 
was then posted to  the Cleveland and 
South D urhum  area. In  1940 he was 
transferred  to  the operation departm ent 
(transm ission and distribution), a t New­
castle, where he becam e personal assistant 
to the head of his departm ent. Mr. W . S. 
Ram sdale is to  be head of the construction 
departm ent (electrical and wayleaves). 
Mr. Ramsdale received his technical tra in ­
ing in the  W hitby  electricity departm ent 
and, in 1919, joined the com pany as a  
junior engineer in  th e  operation depart­
m ent where he becam e an  assistan t dis­
tr ic t engineer. In  1930, he was appointed 
assistan t to th e  superin tendent of the com­
pany’s southern area and in 1937 was 
transferred  to  N ewcastle as depu ty  head 
of the electrical construction departm ent. 
D uring the 1914-18 w ar Mr. Ramsdale 
served w ith the Royal Engineers. H e is 
a past-chairm an of the Tees-side Sub- 
Centre of the I.E .E .
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Gas-Cushion Cables
Discussion on the Importance of Impulse Voltage Tests
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T H E  I .E .E . Transm ission Section on 
N ovem ber 13 discussed a paper by 

Mr. T . M. P . H arrison on “  The Develop­
m en t of the Gas-Cushion Cable System for 
the H ighest V oltages.”  A bstracts and 
diagram m atical illustrations from the paper 
were given in  ou r la s t issue.

T he au tho r gave a  review of high-tension 
underground cable developm ents in this 
country, described the m anufacture of gas- 
cushion cables, an d  then  w ent on to  deal 
w ith testing procedure and cable per­
formance.
MR. D. T . HOLLINGSW ORTH (British 
Insu lated  Callender’s Cables, L td.) said this 
was the first tim e the in stitu tion  h ad  had 
a paper which included all the type tests 
which hud been carried  ou t to prove the 
electrical perform ance of a new typo of 
cable. I t  had been his experience, how­
ever, th a t  in th e  developm ent of a  pressure 
cable an  equal am ount of w ork had  to be 
carried ou t in  eonneotion w ith the develop­
m en t of accessories in  order to m ake the 
cable gas tigh t, and  he would have liked 
to  hear more abou t th a t. F rom  the title 
of th e  paper he  presum ed the au tho r was 
referring to  6 6  kV, 132 kV, and possible 
264 kV, b u t with' the p resen t lead shortage 
in the ’cable industry  there were special 
reasons why th e  pressure cable should be 
considered for 33 kV. For the transmission 
of a  given am ount of power, the diam eter 
of the pressure cable was considerably 
less than  the  d iam eter of the solid cable, 
so th a t  a considerably longer length of 
pressure cable could be m anufactured  for 
a  given am oun t of lead. F o r this reason, 
also, ho was a little  disappointed by the 
a u th o r’s sta tem en t th a t i t  was usual to 
apply  a  second lead sheath  around the re­
inforcem ent of the cable for corrosion pro­
tection. In  the cable w ith which he was 
associated, this corrosion protection was 
provided for by  a  special serving of a lter­
nate  layers of rubber and bitum en tape. 
This h ad  been subjected to  extensive tests 
under corrosive conditions, and its per­
formance in  regard to  corrosion prevention 
had  been well proved. Using only one 
lead sheath , nearly  twice the length of 
33 kV pressure cable could be m anufac­
tu red  for 1 0 0  tons of lead than  in the case 
of the solid cable. F o r 6 6  kV, w ith one 
lead sheath  and  the sandwich protection 
against corrosion ho had  m entioned, nearly 
three times the length  of cable could be 
m anufactured  fo r the same am ount of lead. 
I t  was no t clear from  the paper w hether 
the pneum atic pressure tests of th e  lead
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sheath  a t  the factory were applied prior 
to . or after, the application of th e  re­
inforcing tape. In  e ither case, only a 
relatively  low pressure should (be applied, 
because i t  was undesirable to  expand the 
lead sheath  on to the reinforcem ent prior 
to th e  flexing the cable would receive 
during installation  on site. A t th e  same 
time, he questioned w hether a  low pressure 
would show up anything b u t the m ost 
obvious flaws in the lead sheath , an d  if it 
were considered necessary to  carry  o u t 
those tests  i t  should bo done w ith the 
cable on site before jointing.
MR, R, DAVIS (N ational Physical 
Laboratory) said  ho thought the tim e had 
come for system atic tests on cables. In 
th e  ease of surge tests, for exam ple, i t  had 
to be decided w hat th e  d u ty  of th e  cable 
should be and  in  w hat respect th e  cable 
was capable of carrying ou t th a t  duty . 
H e subm itted  th a t  a t  th e  m om ent th e  first 
question was far from being solved. As to 
th e  surge streng th  of the cable, if one took 
the cable b y  itself it  seemed to be generallv 
aceepted th a t  for the m ass im pregnated 
cable w ithout pressure, the breakdow n 
streng th  in the radial field was of th e  order 
of 1 000 kV  per cm ., and  the paper quoted 
figures which suggested th a t  w ith a  gas 
pressure of 2 0 0  lb. per sq. in. th a t  streng th  
was of the  same order. I t  was an in te rest­
ing fac t th a t  the surge stren g th  was no t 
affected by th e  200 lb. gas pressure. He 
discussed various points of detail, and said 
there had  been enormous progress on the 
p a r t of cable m akers, and w ith th e  in­
creased facilities a t  their disposal he hoped 
they  would, in a  very short tim e, provide 
answers to  various questions relating  to 
cable tests.
MR. W. C. EA R R Y  (W . T . H enley’s Tele­
graph W orks Co., L td .), as a colleague of 
the au thor, said he would like to  give 
credit for the m anner in which th a t  work 
had  been carried ou t. The laboratory  was 
in “  bomb alley ”  and the w ork was 
carried ou t during the w ar under condi­
tions which made it  extrem ely difficult to 
concentrate. T he paper described the 
tests which the cable m aker had  used, on 
w hich to  base decisions and  there m ight 

be a  danger th a t the custom er would be 
tem pted  to  p u t those details into his 
specification. I t  was m uch too early, how­
ever, for those type tests to  be included 
as acceptance tests. Long-time tests took 
over a  year and  they  tied up p lan t and 
space. ’ Those cables for high voltages 
could only be p u t forward a fte r  long tests,
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and  i t  was necessary to accum ulate ex­
perience under service conditions. T here­
fore, the paper was really  leading up to  a 
request th a t they m ight, in  due course, 
have, another paper in which the C .E.B. 
engineers would give the results of ex ­
perience w ith  gas cables of various types. 
This would enable the designer to criticise 
h is own tests and make suggested modifica­
tions. The impulse tes t was in its infancy, 
b u t it  was very gratifying th a t a  num ber 
of investigators — Irving, D unsheath, 
Brazier and now H arrison—had obtained 
results th a t so closely coincided w ith one 
another.
MR. D. P . SAYERS (Birmingham elec­
tric ity  departm ent) said his first im ­
pression of the paper was th a t th e  au thor 
had  set ou t to  debunk some of the au ra  of 
m ystery  w ith  whioh pressure cables had 
been invested since the use of nitrogen gas 
had  been adopted. Ho had  listened to 
lengthy debates on the subject and it  was 
refreshing to  find th a t th e  au tho r did not 
seem to w orry where his gas w ent so long 
as it  stayed inside the cable. The paper 
therefore served a useful purpose in p re­
senting a  simple ra th e r th an  a complicated 
picture of th e  present fashions in high 
voltage cable technique. However, the 
paper was very sketchy in places and  users 
would w ant to be satisfied on numerous 
points which were very inadequately 
dealt w ith. If  cable m akers expected 
the operating engineer to  instal gas 
cables w ith confidence, they  m ust satisfy 
him  on two practical points. First, 
they  m ust produce a  cable which would 
remain gas-tight and would no t leak ; and 
secondly, they  m ust provide some arrange­
m en t for locating leaks which was n o t more 
cumbersome or difficult than  the m ethods 
a t  present available for locating electrical 
faults in ordinary type cables. No 
am ount of theoretical perfection would 
m ake up for the absence of those a tt r i­
butes. H e failed to  see how a  second 
lead sheath  perm itted  of accurate  gas leak 
location, as s ta ted  in  th e  paper, except by  
frequent cu tting  and puncturing of the 
outer lead sheath . The au tho r adm itted  
the m igration of compound .in  the test 
cable during the long-time stab ility  test. 
His experience was th a t compound-filled 
joints in which pipes w ere provided for 
gas com m unication across the joint hod 
serious objections. Em phasis had rightly 
been placed upon the im portance, of im­
pulse voltage tes ts , bu t in discussing th a t 
m a tte r the conditions should bo clearly 
defined. The num ber of impulses had  a 
very definite bearing on the resu lt and  
type  tests for the 1 .12  kV cable a t  present 
being installed in B irm ingham  called for 
ten  positive and ton negative impulses, 
each of 640 kV peak value.
MR, W. H . LYTHGOE (H enley’s), thought 
th a t  paper and others of a  similar

character were comforting to the user 
engineer in th a t they  dem onstrated the 
largo am ount of testing which cable m akers 
applied to their cables. A notable omission 
from the  paper was the provision of any 
details as to cost. I t  could bo taken  th a t 
there were eight different types, and  i t  was 
clear th a t the au th o r and  others were wise 
in avoiding, the question of cost a t  the 
present m om ent, for the tim e was no t 
y e t ripe readily to assess the relative costs 
of the different types of installation. P e r­
sonally he thought i t  wrould be some years 
before an answer would be possible. 
Only time would show w hich of the various 
types would persist in to  the fu tu re  and 
which would fall by  the wayside. The 
paper suggested there were two types of 
cable being developed by th e  au th o r’s 
firm, n am e ly : one w ith a  double lead 
sheath  and  one w ith a  single lead sheath. 
T h a t was im portan t because th e  cablo 
industry  was very  m uch concerned w ith 
the m inim isation of dem ands on lead. 
Reference was also m ade to synthetic in­
sulating m aterials, and  in the view of 
m any, som ething in the na tu re  of a  revolu­
tion in ideas in  cables and cable s tan d ar­
disation m ight resu lt during the nex t few' 
years as the resu lt of the rem arkable de­
velopm ents now’ taking place in synthetic 
materials)
MR. J .  E . BRIGG (B .I. Callender’s 
Cables, L td .), speaking from  tho point, of 
view of installation and m aintenance of 
thoso higher voltage cables, said there 
seemed to be considerable m isunderstand­
ing as to w hat were th e  differences, if any, 
between the  different types of pressure 
cables available, and  th a t h ad  been con­
firmed to  some extent by  w hat previous 
speakers had  said th a t  evening. D r. D un­
sheath, in a paper w hich he read in Paris 
a  few years ago, described a  gas-cushion 
cable as one in which a  spiral barrier was 
formed over an insulated core, on top of 
which was a narrow  m etal s trip  which 
became w'elded w ith  tire lead sheath  during 
th e  extrusion process. He understood th a t 
th is was, w ith the object of forming a  series 
of gas cushions along the eableeach of whioh 
contained gas a t  a  pressure of 2 0 0  lb. per 
sq. in ., all of w hich were isolated from  one 
ano ther by  slabs of compound which were 
allowed to form in the  lower p a r t o f  the 
helix. T h a t ra th er appealed to him a t  
th e  tim e, and i t  would bo in teresting  to 
know  why th a t  system  had  been ab an ­
doned, and also w hy the nam e “ gas 
cushion ”  which w as given to  th a t type 
had  now been applied to the new design 
described by the au thor.
MR, J .  CONNING (B .I. Callender’s 
Cables, L td .), referring to  the use of oil 
polym er compounds, said they had ex­
cellent electrical characteristics when
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properly treated , and suggested th a t  the 
ex tra  care necessary when using those 
compounds in the m anufacture of the gas- 
cushion cable m ight be justified.
MR. P . M. HOLLINGSW ORTH said the 
effect of drainage on the characteristics of 
th e  cable was m entioned in the paper, bu t 
th e  au tho r seemed to be ra th e r more con­
cerned withi w here the free compound was 
going than  where it came from. I t  was a 
m a tte r  which should be more thoroughly 
investigated. I t  seemed to him  th a t the 
effect of drainage on a  section of the  cable, 
which m ight easily be liable to  occur, par­
ticularly  a fte r long periods of time, would 
be to  reduce the breakdow n streng th  by 
10 or 15 per cen t., and th a t  w as a subject 
which m erited  fu rth er investigation.
MR. T . R. SCOTT (S tandard  Telephones 
and  Cables, L td .) said it  was unfortunate 
th a t papers on cables were always in the 
form  of expositions of one type, an d  i t  was 
difficult to gather together in one docum ent 
all the facts about all such calbles. Men­
tion had  been m ade of eight different 
types, and  i t  would b e  valuable to  be 
able to  com pare the m erits and  demerits 
of them . The au th o r was no t very clear 
in his in troduction  to the paper as to  the 
various types. F or instance, he did not 
m ention th a t there was in existence an  
oil-filled cable which was worked a t a  
pressure comparable w ith th a t of gas cables, 
nor th a t  in the types using gas • there were 
differences betw een those which had gas 
in  contact w ith the dielectric and those 
which had  the gas carefully k e p t from  the 
dielectric. He m entioned th a t  because he 
thought i t  was becoming a  recognised fac t 
th a t the answer to  those cable problems 
would be given by impulse tests. In  
America they  were v e ry  keen on the high 
pressure oil-filled cable, and it  was found 
th a t the lim itation was the impulse test. 
There was no g reat likelihood of there being 
any higher pressure than  2 0 0  l b . ; th ere­
fore, in the ease of the gas type of cable 
th e  question of the im pulse streng th  was 
of the g reatest im portance. Indeed, it  was 
an  u rgen t requirem ent from the funda­
m ental point of view. In  the types of 
cable where the gas was in  in tim ate  con­
tac t w ith th e  dielectric, i t  was necessary 
to  consider the phenomenon th a t  occurred 
during th e  heating  and cooling cycle. T h a t 
had  been carefully worked ou t from the 
point of view of 50 cycles, b u t he was no t 
quito  so sure about i t  from the point of 
view of im pulse tests. H e did no t think 
th ey  should be satisfied entirely w ith 
purely sta tic  conditions, from th e  po in t of 
view of impulse tests, on a  well-manufac­
tu red  cable fresh from  th e  m akers’ works. 
This led to a question m entioned b y  a 
previous speaker, viz., cost. Comparison 
betw een one cable and another would not

be possible on a  correct basis until cables 
could bo compared no t only on 50 cycles, 
bu t also on an  impulse te s t basis.
MR. H ARRISON , replying to some points 
raised in  th e  discussion, said he had  not 
said  th a t a  second lead sheath  was vital, 
bu t ho had  s ta ted  th a t the protection of 
the reinforcem ent was vital. A  second 
load sheath  was a  handy  w ay of doing this 
and  it  was more useful for gas leak loca­
tion, b u t he agreed th a t everything should 
be done to  economise in lead. The gas 
pressure tes t was applied to the cable 
before th e  reinforcem ent was applied and 
the pressure was low. As to  the criticism 
th a t the paper dealt more w ith tho cable 
than  joints and sealing ends, the reason 
was n o t th a t w ork had  no t been done in 
th a t  connection, tout to  bring ou t w hat 
had  boon done on the cable. N evertheless, 
there  was a  section of the paper devoted to  
cable accessories. Some joints th a t  had 
been tested  had  properties com parable 
w ith those of the cable itself. As to  the 
gas-cushion cable described by D r. Dun- 
sheath  in Paris, th a t design had  for its 
object making the cable self-sealing. D r. 
D unsheath, in  this as in all things, aimed 
a t  perfection and very nearly obtained it 
in th a t  respect, b u t o ther difficulties came 
in relative to  the joint, and  as the cable 
could no t toe made absolutely self-sealing, 
it  was extrem ely difficult to ensure th a t 
a  pressure of 2 0 0  lb. per so. in. was m ain­
tained after jointing. A num ber of diffi­
culties arose, which, a t  th a t tim e, they 
were, perhaps, not clever enough to solve. 
Those things were expensive and  i t  was no t 
always easy to  get evidence to  induce p u r­
c h a se s  to  pay the price for ultim ate per­
fection. As to the request for more data 
under impulse conditions, some w ork had  
been done in recent years, b u t it was under 
w ar conditions and  was therefore some­
w hat spasmodic, b u t there would probably 
now be  opportunities for getting down to  
th a t work in a  really thorough m anner.

A lready recognised as a centre for 
international trade  exchange, th e  Foire do 
Paris will offer additional facilities when i t  
opens on May 10, 1947. To the existing 
131 000 sq. yd. of hall space, which proved 
inadequate  for all those washing to  partic i­
pate  in th e  1946 fair, a  fu rther 36 000 
sq. yds. a re  being m ade available. The P arc  
des Expositions (Porte do Versailles), 
specially constructed for the purpose in 
1925, covers an  a rea  of 100 acres. I t  is 
claimed th a t  the technical section will con­
stitu te  the m ost im portant industrial 
exhibition throughout th e  world. Appli­
cation forms, an d  fu rth er particulars, m ay 
be obtained from the London represen ta­
tive of th e  Foire de Paris, Miss E . L am bert, 
11/13, R ugby Chambers, 2, R ugby S treet, 
W .C .l. (P hone: Chancery 6794).
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The Editor welcomes the free expression 
matters of public interest, although he dis 

themselves and the ma
P ro tec tiv e  M u ltip le -E a rth in g  S ystem
Sir.—Our a tten tion  is directed to  

an  article in T h e  E l e c t r i c i a n  of Septem ­
ber 6 last, under the pen name of “ Super­
visor ”  on the above subject. I  feel 
somewhat re luctan t to  cross-swords w ith 
your contributor in view of his confirmed 
opinion against th is form of protection as 
evidenced by  the innuendos persisting 
throughout the article and  culm inating in 
the last paragraph when he refers to , “  the 
protective m ultiple earth ing system , as 
we euphoniously and quite m istakenly 
call it  ” — “  certainly i t  calls for very 
serious consideration before any  though t 
of adoption should ex ist.”

B y all m eans let U s give this im portan t 
m atte r very serious consideration. I will 
try  to  forget the sarcasm th a t has been 
throw n a t this system  b y  all and  sundry 
mostly—dare I say  w ithout exception—by 
those who have no practical experience 
of the system.

To m e the question is so very  simple. 
W hy bother w ith all these articles from 
th e  Dominions? W hy no t take a practical 
example a t  home?

I t  is m any years since the protective 
multiple earth  system  was installed in 
our rural area. This was done after due 
consideration and in view of the uncer­
ta in ty  of the operation of th e  type of 
earth  leakage tr ip  switch a t  th a t time. 
The scheme has been carefully w atched by 
the  E .R .A . and  o ther official bodies, and 
we have yet to  have our first trouble 
w ith it. B y th is I  mean i t  is a  protec­
tive system- Main fuses have been pro­
perly blown a t  the  pole transform ers when 
a  linesman has crossed th e  leading in wires 
of a  service. On one occasion when a tree 
was felled, it  dropped clean through the 
middle of a s p a n ; the  m ain fuse blew 
clearing the whole line. B u t it is on 
small section fuses on installations in rural 
districts th a t m ost a tten tion  should be 
concentrated, as these will invariably not 
d e a r a fau lt under th e  single earthed 
neutral system  as applied to  towns.

The trouble w ith  earth  leakage trip  
switches is th a t  after m onths of inactiv ity  
they have been known to  “  stick ”  and 
not operate ju s t when they  are required.

I  am  at. a  loss to  understand w hy it 
should be a  com fort to  “  Supervisor ” 
that, supply au thorities in  the country 
would seem unlikely to  be keen on in tro­
ducing th e  system.

in these columns o f genuine opinions on 
daims responsibility alike fo r  the opinions 
nner o f their expression

If  it is good and efficiently protects the 
consumer and also enables our m ain ten­
ance men to sleep in bed a t  night, why 
should no t everyone know about it?

I personally should worry considerably 
if I had  the responsibility of some of the 
rural d istribution schemes in th is country.

Yours faithfully,
T. D . M a r t i n .  

Nelson. Engineer and  Manager.

The Social Side

T H E .1. and P . S taff Association’s 
annual dinner and danco, a t  P yne’s 

R estauran t, Lewisham, on N ovem ber 15, 
was a ttended  by approxim ately 260 m em ­
bers and guests. Mr. W. Glass, general 
m anager of Johnson and Phillips, L td ., 
was in the chair, supported by Mr. G. 
Leslie W ates, m anaging director of the 
company. Proposing the toas t of “  The 
C hairm an,”  Mr. P . M. Hollingsworth said 
nobody had done more than  had Mr. Glass 
to foster the association and to  look after 
the in terests of its mem bers. Exam ples of 
this wore in the provision, through the 
welfare organisation, of im proved medical 
sendees and  th e  convalescent hom e, the 
Benevolent Fund , increased holidays, and 
the formation of the sta ll association. 
While Mr. Glass was no t solely responsible 
for such benefits, he had  played a  very 
leading p a r t  in  tlieir introduction. R eply­
ing, Mr. Glass welcomed back those m em ­
bers of the association who had been 
sendng w ith the Forces, and said he would 
like them  to know th a t  those left behind 
had perform ed a great task  during th e  w ar 
years. J .  and P .’s w ar record was second 
to none. Mr. Glass expressed his pleasure 
a t  seeing Mr. Boorn and Mr. Clark 
present, a fte r completing 59 and  50 years’ 
service, respectively, w ith th e  com pany, and 
reg retted  th a t Mr. E aston  (51 years) had 
been prevented from  attending. W ith  his 
toast to the association, Mr. R . T. 
Lythall, coupled the names of Miss B u rn e tt 
and  Mr. Olley, to  whom so much of the 
success of the association was due. R eply­
ing. Mr. Olley, chairm an of th e  association, 
spoke of the purpose of the association and 
m entioned th a t a fte r ten  years’ operation 
th e  S taff P rovident F und  would have 
invested £50 000, of w hich half would be 
a gift from the company. E n te rta inm en t 
was provided by  W est E nd artistes, 
followed by dancing to Leslie B ennett’s 
orchestra.
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Electrical Control o f Machinery
I.E.E. Discussion on the Prevention of Accidents
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C O NSIDERABLE in terest was evinced 
a t  the m eeting of the I .E .E . Installa­

tions Section on N ovem ber 14 in the paper 
on “ E lectrical Control of Dangerous 
M achinery and Processes,”  by Mr. W. 
Fordham  Cooper, a  m em ber of the Factory 
D epartm en t of the M inistry of Labour. 
An abstrac t from the paper was given in 
our las t issue.
MR. R . H . RAWiLL (Shoreditch electricity 
departm ent) said he approached the sub­
jec t from the point of view of a  supply 
engineer, an d  the experience gained in 
having to  deal w ith  consum ers’ installa­
tions." H e considered the m ain objective 
should be safe ty  to  life and  lim b, and  the 
position was more clearly seen if this was 
divorced entirely  from  protection of the 
p lan t against damage. Therefore, safety 
devices should no t m erely be added to 
existing p lan t protective appara tu s, which, 
in  too m any cases, had  been done. Safety 
devices should be of good design, and  the 
m aintenance m ust be of a high order. 
Indeed, th e  safety  device should be of a 
higher order of excellence than  the p lan t 
itself, because m ore depended on it, if i t  
were to  bo of any value. Perm its to 
work should be simple and flexible so th a t 
they  could also apply to  a m ajor b reak ­
down, which was liable to  happen on the 
best system s. The men. too, m u s t have 
confidence in the system  adopted. For 
exam ple, certain  jobs took longer than  the 
normal sh ift to  com plete,'-and there m ust 
be satisfactory arrangem ents for handing 
over to the n ex t shift. One m an only 
should be responsible for safety  in  such 
cases. The m axim  should be to  assume 
everything was alive un til it was proved 
to be dead.
MR. L. N. DUGUID (representing- the 
I.M eeli.E.) first referred to  cranes, and 
spoke of accidents tlia tb ad  occurredthrough 
lack of standard isation  of controls. The 
emergency stop  bu tton , he said, could also 
have its value exaggera ted ; and. in fact, 
it  was not, in itself, a very good device, 
because i t  was only operated a fte r an  acci­
dent. had  happened. W h a t was w anted 
was a  device w hich would bring m achinery 
to  res t in order to  prevent an  accident. 
E lectrical engineers, too, loved to group 
control, but- this was a dangerous practice 
when m achinery . was run in term itten tly , 
because the s ta r t and stop controls were 
no t alw ays easy to  hand unless they were 
m ade distinctive. In  regard to  conveyors, 
it  was essential to  arrange a proper 
sequence of starting  and stopping, and
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th a t  was a  safety precaution which could 
be perform ed electrically He did not 
th ink  sufficient credit had  ibeen given to  
electrical engineers for the good work they  
had done in  preventing accidents. Cer­
tainty accidents on lifts had been enor­
mously reduced by electrical safety  devices, 
for the to ta l was now only ab o u t one-third 
of w hat i t  was in 1937. A ctually, fatal 
accidents on lifts had dropped from a 
regular 25 per annum  until in 1944 there 
w ere only two.

MR, J .  J .  CHASE (H arris Lebus, furni­
tu re  makers) referred particularly  to  the 
control of woodworking m achinery, and  
said th a t w hilst a great deal h ad  been 
said against group control, i t  had  proved 
satisfactory in regard, to  th a t  class of 
m achinery. I t  was possible to  have a  
central control w ith m eans for subsidiary 
operators to  stop any  particu lar portion 
of the m achinery ip  case of need. A nother 
problem in the woodworking industry' 
was the control of saws. Even when they 
were switched off they  took some tim e to 
stop and  som ething b e tte r than  the 
ordinary interlock switch was required to 
ensure th a t th e  saw had realty stopped 
before access could be obtained to it.

MR. H . B RIG H T (Richards and Bright) 
urged th a t  perm its to work should no t be 
made o u t by  th e  m an who was to do the 
job, unless i t  was absolutely inevitable, 
because accidents had  happened in such 
cases. Lack of m aintenance of control 
gear often led to  accidents. In  th e  case 
of a  double-pole contactor being used for 
three-phase motors, as was often done, the 
m otor was left alive a t full line voltage to  
earth , even though i t  was n o t running, 
and th a t  had  led to  accidents. Again, it  
was often n o t appreciated th a t  a  m achine 
running light took longer to  come to  rest 
th an  one running on load, and then the 
emergency safeguard was of no value. An­
other’ desirable feature was th a t  means 
should be provided for turning machines 
backw ard in case of accident so th a t an 
operator who might unfortunately  be 
caught in i t  could be released as quickly 
as possible.

MR. G. T. SHEARS said th a t for the 
purpose of carrying ou t m aintenance w’ork 
on a sw itchboard, interlocks should bo as 
few as possible, especially from the point 
of view of carrying ou t emergency opera­
tions. Otherwise the key exchange system  
becam e cumbersome. Perm its to work 
should be given ou t by  th e  engineer in

THE E L E C T R IC IA N



1444

charge of th e  work and  who had  personally 
seen th a t the section was dead. H e also 
urged th a t  greater care shou 'd  be exercised 
with 2  000 or 3 000 V gear, which was a p t 
to bo treated  rather lightly. I t  should be 
treated  w ith the same care as 11 kV, 33 kV 
and higher voltages.
MR. R . W. J .  COCKRAM thought th a t 
th e  greater p a rt of the recom mendations 
made by the au th o r was m et in modern 
gear, b u t as to older gear a g rea t deal of 
trouble was due to lack of suitable m ain­
tenance, probably in a  desire to  reduce 
overhead expenses in m any cases. As to 
th e  suggestion th a t  there should be a 
smallor m ovem ent before th e  release of the 
spring mechanism, in order to  prevent 
backlash in switches, he suggested this 
would entail a  higher ra te  for the  spring 
and  thereby m ake it  m ore liable to failure 
a t  an early date. A b e tte r approach might 
be to re-design the toggle m echanism . He 
did no t th ink  i t  fair to  compare the rail­
way engineer w ith th e  industrial engineer, 
as the au tho r had done, because the indus­
tria l engineer had to  design his gear for 
operation by  all and sundry, whereas the 
railway engineer designed his gear for 
operation b y  a  specially trained staff. In  
the case of maehino tool design, greater 
safety was ensured by  designing the 
machine tool and the control gear as one 
un it. T h a t was being done by some 
m anufacturers now. If more research in­
form ation was m ade available as to the 
forces to be m et in the in terruption  of 
electrical circuits, th is would enable 
engineers to im prove reliability.
MR. F . C. FU K E , comm enting on the 
s ta tem en t in th e  paper th a t  springs became 
weak, said th is seemed like the acceptance 
of the inevitable. Personally, he could 
no t accept i t ;  it  was a  question of good 
or bad design of the spring. Evidence 
th a t  springs could be m ade which did not 
become weak was afforded by the exhaust 
valve spring of th e  ordinary m otor car 
engine. Ho had never had one fail y e t; 
an example of good design.
MR. A. N. IR EN S spoke of difficulties 
with magnetic chucks on m achine tools. 
The general practice for m achine tool 
m akers was to have a small rectifier con­
nected to  the dead side of the isolating 
switch, so th a t if th e  supply was cut off 
inadvertently , the chance of having half a 
ton of m aterial flung across th e  shop and 
causing considerable damage was pre­
vented.
MR. F. JE R V IS  SMITH emphasised the 
danger of a  hidden trap  th a t m ight exist 
in connection w ith electrical p lan t where 
there m ight be an  unexpected undischarged 
condenser. This trap  could exist in two 
forms. There m ight be a- smoothing con­
denser associated w ith the gear in some 
ancillary p a rt of the equipm ent which
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m ight still be charged, and the m aintenance 
m en m ight a ttem p t to carry ou t some 
legitimate operation, expecting to  find no 
serious voltage anywhere. There m ight, 
however, bo a n  unexpected shock from 
an undischarged condenser, and i t  was 
the unexpected natu re  of it  ra ther than  
th e  inherent danger th a t m ight cause a 
serious accident. The second form in 
which this hidden trap  m ight occur was 
in th e  case of a sizeable rectifier equipm ent 
with smoothing condensers connected to 
the load, so th a t the voltage of the d.c. 
condensers collapsed rapidly when the 
source of a.c. was removed. I t  m ight be 
th a t  the designer had foreseen th a t con­
tingency and  had  connected a com para­
tively high resistance “  perm anent ” 
bleeder across the condenser, b u t there 
m ight still be considerable risk of danger. 
Therefore, he suggested th a t  consideration 
should be given—where such circum­
stances existed—to interlocking the control 
gear, so th a t w hatever else it did, it 
p u t a  physical circuit against any  con­
denser of th a t  type.
MR. G. D. LEW IS urged the need for 
making th e  control of machine tools fool­
proof. In  addition to making the 
machines safe for the careless and  the 
thoughtless, as well as the absent m inded, 
as a  designer he did no t th ink  he would 
have done his job unless he had 
endeavoured to  prevent, as far as possible, 
deliberate interference w ith the interlock­
ing guard and switches.
MR. F. W. ROBERTS, speaking on the 
question of circuit design and the effects of 
leakage, said a  m ethod of avoiding the 
igajority  of troubles in th a t connection 
was to  connect w hatever piece of appara­
tus was under consideration to the earth  
wire or, in some cases, to  a  common re tu rn  
wire, and  all the controlling devices, such 
as switches, interlocks, e tc., should be 
p u t on the  feed. This m eant th a t  when­
ever two control wires became joined to ­
gether by leakage or other means, they  
were connected together a t  the top  ends 
of th e  cable or piece of apparatus, and  as 
the bottom  ends were already joined to ­
gether. they  did n o t receive the  feed from 
somewhere else. Safety devices m ust not 
be such .that th e  operator could deliber­
ately p u t them  out of use.
MR. J . F . SH IPL EY  (the chairman) sug­
gested th a t there should be only one safety 
key for any  particular piece of apparatus, 
and  m entioned a fatal accident caused 
through one m an taking the spare key and 
n o t knowing th a t the original key was also 
in use.
MR. FORDHAM COOPER said th a t 
if a more correct m ental a ttitu d e  was 
adopted, protective devices could be made 
safe and  fairly simple, provided one started  
early enough in the design.
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COMPREHENSIVE SU RVEY OF M ODERN PRACTICE

TH E  tw enty-first annual combined m eet­
ing of the Association of Supervising 

Electrical Engineers and  the Institu tion  of 
Engineers-in-Charge was held on Tuesday 
evening, under th e  chairm anship of Mr. F. 
Wdnstarfley. Mr. H . Nirnmo, p resident of 
the A .S .E .E ., was also present.

The m ain event of the m eeting was the 
reading of a paper by Mr. J .  R . H arding, 
entitled  “  'Notes on P resen t D ay Cable 
P rac tice ,”  which was illustrated  by some 
interesting samples, provided b y  the  
Pirelli General Cable W orks, L td ,, of the 
types of cable discussed.

Mr. H arding began by  saying th a t, 
although it  was now fifty years since im ­
pregnated  paper was introduced as a power 
cable insulation, nothing of comparable 
all-yound m erit had y e t been discovered. 
I ts  high dielectric strength  resulted from 
the great breakdow n streng th  of oil in thin 
films, th is  being m any tim es greater than  
th a t of th e  same oil in  bulk. The 
commonly used lam inated s tructu re  was 
thus explained, each layer acting as a  
barrier separating th e  oil into th in  films.

On account of its high standard  of un i­
form ity, “  chemical wood pulp ”  had 
entirely displaced m anilla fibre as th e  chief 
constituent of insulating paper, although a 
certain am ount of manilla was re-intro­
duced during the w ar years. Various 
grades of paper, w ith  the ir special advan­
tages, were available. A more even dis­
tribu tion  of voltage across the cable insu­
lation could be obtained by  a form of 
capacitance grading, in which dense papers 
were applied n ex t to  th e  conductor in the 
region of m axim um  electrical stress, 
changing progressively to  softer papers in 
the external layers.

M O D E R N  EX T R U SIO N  M E TH O D S
A fter referring to  the types of impreg­

nating  m aterials commonly employed, Mr. 
H arding w ent on to  say th a t th e  present- 
day m ethod of extruding the lead sheath 
on caíbles was by  m eans of the horizontal 
extruding m achine, in  which the m etal wns 
forced through dies by a screw impeller, a 
practice w hich produced a uniform seam­
less sheath  of unlim ited length. Small 
percentages of other m etals were frequently  
included w ith  the lead to form an  alloy 
having a  greater resistance to  vibration 
fatigue.

The present-day shortage of lead had 
resulted in  experim ents w ith therm o­
plastic substances for sheathings, bu t 
operational experience was lacking and 
users had to accept a  certain  am ount of 
risk in re tu rn  for obtaining possibly re­

duced delivery periods of th e  cables.
Above working pressures of 22 kV, it 

becam e m ore difficult to  eliminate voids in 
th e  insulation wall on account of the 
greater q u an tity  of insulation required. 
These voids often resulted in  eleotrical 
breakdow n on supertension cables. The 
oil-filled cable elim inated voids, longitudinal 
flow channels being provided for the sur­
plus expansion of low viscosity impreg­
nating oil under heating  duo to  load to  
reach reservoirs situa ted  a t  intervals along 
•the route. W hen th e  load was switched 
ou t and the cable cooled, this oil was 
re tu rned  under pressure to  the cable. 
Many miles of oil-filled cable a t phase volt­
ages up to  220 kV had  been installed since 
the la te  1920s, w ith 1 0 0  per cent, opera­
tional success.

G A S-F IL L E D  CABLES
A nother m ethod of preventing void 

form ation, Mr. H arding continued, con­
sisted in enclosing each insulated oval­
shaped phase in  a  tight-fitting lead sheath, 
surrounded by nitrogen gas a t  2 0 0  lb. per 
sq. in. pressure. A  pressure retaining 
sheath  enclosed the three phases and  com­
pound expansion under load cycles pushed 
th e  oval sheaths in to  a  m ore circular 
shape. Some doubt had been expressed 
as to  the u ltim ate cum ulative effect of th e  
flexing which the lead sheath  underw ent 
w ith load cycles.

The alternative m ethod of high voltage 
working was th e  suppression of ionisation 
in voids, and several designs of cable 
having nitrogen gas e ither in con tac t w ith 
or disseminated throughout the insulation 
were now available. The basis of these 
designs were th a t th e  ionisation stress in 
a  gas varied directly with the pressure, and 
th is allowed m axim um  stresses to  be 
increased m uch beyond the lim its per­
missible w ith norm al mass im pregnated 
cables.

The various types of gas-filled cable were 
of com paratively recent in troduction, and 
no final assessm ent of the ir m erits could 
y e t be  effected. The overall costs usually 
worked o u t about- the same as for oil- 
filled cable, although loss of pressure in 
a  gas-filled cable was a more serious m atte r 
th an  in  oil-filled, w hich could rem ain in 
service w ith  th e  oil a t atm ospheric 
pressure.

Mr. H ard ing  nex t m entioned m ethods of 
m echanical cable-laying, and  turned  to 
aerial power cables, for which, he said, 
there  was an  economic field interm ediate 
betw een those of overhead lines and under­
ground cables. Relatively little  progress
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had been made in th is subject in this 
country, although aerial cables had  been 
employed by the Post Office Engineering 
D epartm en t for very m any years.

The two m ethods of aerial suspension in 
general use were b y  raw hide suspenders or 
by cable rings. Among th e  disadvantages 
of th e  form er type were tendency to  creep, 
cost of erection and poor appearance. In  
the second system , galvanised steel clips, 
known as cable rings, were attached by 
hand  to  .the catenary  wire before the cable 
was installed. W hen in  position, they  
formed a cable duct through which the 
cable was draw n into position by  means 
of a winch and  flexiblo steel hawser. The 
tendency of the cable to tighten locally 
could be largely overcome by  providing 
anchorages a t  suitable points and by  m ak­
ing use of cable rings fitted  w ith  steel pres­
sings, which increased th e  area of contact.

A m ethod of cable suspension th a t was 
bo th  nea t and unobtrusive, Mr. Harding 
w ent on, was by open wire binding, in 
which cable rings were replaced by  a  con­
tinuous open helical binding of galvanised 
soft iron wire. There were tw o m ethods 
of installing cables of th is type, one by- 
m anufacture of th e  complete catenary  cable 
in the works, followed by  erection on site, 
and the  o ther by  binding th e  cable to  the 
catenary  w ire after the erection of th e  la t­
ter, by- m eans of a  machine known as a  spin­
ner. The au th o r had  been associated, he 
said, w ith the developm ent of the former 
method about 12 years ago. An in terest­
ing feature in American developm ents of 
th is type w as th a t th e  catenary- -wire- and 
bindings were of copper, and  served as the 
neutral conductor of a three-phase system, 
in conjunction w ith  a  tliree-core cable.

Self-supporting aerial cables were next 
described, and Mr. H arding said th a t the 
utilization of th e  tensile strength  of tire 
wire arm ouring had  proved satisfactory in 
the case of certain  ty-pes of pilot and  tele­
phone cables. D etails w ere given of com­
monly- employ-ed fittings.

N E W  RUBBER SU BSTITU TES
The severe curtailm ent of rubber sup­

plies during the war had  resulted in the 
developm ent, a t a  high ra te , of new 
m aterials and substitu tes for rubber. I t  
had  already- been established th a t  P.V.C. 
and some of the synthetic rubbers had 
definite advantages over the natu ra l pro­
duct when special conditions, such as non- 
inflam mability, and resistance to oils, 
chemicals and  solvents had  to  be m et. To 
th a t ex ten t, a t  least, war-time necessity- 
had  led to  an  advance in  peace-time prac­
tice. P lastics could no t be used to  any- 
great ex ten t for dielectrics and  sheathings 
for flexiblo leads connected to  socket ou t­
lets, where there was frequently- some risk 
of tem perature rise due to  a  high resistance 
connection. Even where no tem perature

rise was likely- to  occur, it  was necessary- to 
avoid undue pressure a t  points where 
cleats or clips were used. W ith normal 
care in those respects, however, a  satisfac­
tory- installation could be obtained.

Among o ther synthetic w ar tim e pro­
ductions were Neoprene, developed in 
America in 1933, which, although unsu it­
able as a  dielectric, was successfully- applied 
to  th e  sheathing of cables during th e  war 
period. Because of its oil, w eather and 
fire resisting properties, i t  was widely em­
ployed both for colliery and A dm iralty 
service. I t  was processed similarly to  the 
normal m ethods used w ith natu ra l rubber 
and  was capable of reinforcem ent by­
carbon blacks to  a  degree comparable w ith 
the high physical characteristics of resilient 
sheathings. M any new substances were 
also doveloped for rad a r and radio cables, 
and  for conditions where m oisture was a  
deteriorating factor, new synthetic fibres, 
such as acety-lated cellulose, ny-lon and 
glass were produced.

H IG H  VOLTAGE T R A IL IN G  CABLES
I t was well known, Mr. H arding con­

tinued, th a t  extrem ely tough and résilient 
ty-pes of sheathing were available before 
the war, which possessed outstanding 
m erits for trailing cables, owing to the 
am ount of rough handling which they  
could w ithstand. This type of sheathing, 
consisting of a  compound based on natu ral 
rubber, was again  available for certain 
ty-pes of trailing cable. I t  was worthy- of 
note th a t, whereas the norm al maxim um  
voltage used for flexible trailing cables in 
th is country was 3.3 kV, w ith exceptions 
up to 6 .6  kV , it was th e  common practice, 
for power supplies to heavy dredge mining 
equipm ents in Malaya and  Australia, to  
employ heavy- trailing cables w ith tough 
rubber sheaths a t  6 .6  kV  and  even 11 kV.

The uso of Polychloroprene was, a t  the 
m om ent, restric ted  to  special cases where 
there was a particular need for fire resist­
ing insulation, or fire, oil and  w eather re­
sisting sheathings. Consistent, w ith the 
recom m endations of the Mines D epartm ent. 
i t  was employ-ed as a  protective sheathing 
on trailing cables used in mines, again 
because of its fire resisting properties. I t  
was interesting to note th a t this type of 
sheathing gave the best service of all 
m aterials when contam inated w ith hum an 

. perspiration, even b e tte r  th an  th a t ~ of 
P.V.C.

A t the conclusion of the paper, the 
meeting was thrown open to discussion, 
and  Mr. H arding answered several ques­
tions from members of the audience. Air. 
Ximmo, after congratulating th e  au thor on 
a well w ritten  paper, referred to  th e  very- 
severe shortage of lead and o ther m aterials 
which, he said, was holding up electrifica­
tion schemes.
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Equipment and Appliances
New Silent Refrigerator—Multi-Range Test Set

T H E  accom panying illustration shows 
th e  la test design of Electrolux domestic 
refrigerator, the model L. 150, to go

in to  produc­
tion. The 
crVrvt i n f lo u s  
a b s ok p  t  i on 
m ethod of re- 
f r i g e r a  t i o n  
w ith a  conse­
quent absence 
o f moving 
p a r t s  and 
v ibration  is 
e m  p  1 o y  o d . 
and autom a- 

c “ c o l d  
control ”  is 
provided. The 
in terior capa­
city , 1 . 6  cu.

The Electrolux L .150, showing [ „ '  ' l ^ v  i d e  
• . the ample food space ‘mple storage 

for th e  norm al rations of four people. 
A high gloss enamel finish, w ith chromium 
plated and black ornam ent, is used on the 
exterior, and  the inside, which has two 
rem ovable shelves and one ice tray , is 
porcelain enamelled. The overall dim en­
sions are 2  ft. I l l  in. high, 1 ft. 8 |  in. 
wide and  1 ft. 9 f in. deep.

The coneentrated-arc lam p, developed 
by  th e  W estern Union Telegraph Co. elec­
tronic research laboratories a t  W ater Mill, 
Long Island, New7 York, during the war, 
has now been released for general sale. 
Basically, i t  is an  arc lam p provided w ith 
perm anent electrodes sealed in to  a glass 
bulb filled w ith  an in e rt gas. The source 
of light is a  small incandescent spot, which 
forms on a  specially-prepared refractory 
oxide cathode. W hen the arc is estab ­
lished, the oxide surface is raised to  its 
m elting tem perature and a brilliant white 
light is em itted  by th e  m olten surface, 
together w ith a  cloud of vapourisedm aterial 
w hich extends for a few thousandths of an 
inch from th e  cathodo. This vapour 
re tu rns to the cathode, thus renewing 
the surface and giving the lam p a life of 
several hundred hours. The 
m ade in  various sizes, and 
em itting  spo t m ay be as small as 
or as largo as one-tenth  of an  inch, 
brightness up to  65 000 candles per sq. in. 
These properties make the lam p useful for 
narrow-beam  and high-intensity projec­
tion applications. In  small sizes, the 
lam ps are a  close approach to  a  point 
source and have applications in optical
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testing and dem onstrating, lensloss p ro­
jection und enlargem ent, photography, and 
m m any new  dovices which a brilliant 
point source will m ake possible. Concen- 
tra ted-arc  lam ps m ay be burned in any 
position. They are reasonably robust and 
norm ally aro unaffected by shocks, blows 
or vibrations which do no t actually  break 
the glass of th e  bulbs. These lamps 
operate on  d .c. and  require special power 
supplies and  circuits designed to  m eet their 
peculiar requirem ents. They are sta rted  
w ith  a high voltage which breaks down 
the gap in  the lam ps, and  are  ru n  from 
well-filtered rectifiers, or d.c. generators, or 
batteries w ith sufficient ballast resistance 
in  series to  lim it th e  curren t to  its  norm al 
value. This resistance always m ust be 
included, for th e  lam ps have a  negative 
volt-am pcro characteristic and  would o ther­
wise draw  currents which m ight destroy 
them . The tw o-w att lamps require 1 000 
V for starting  and  130 V or more for ru n ­
ning. Larger lam ps need up  to 2 000 V for 
s tarting  and m ay bo run  from sources 
supplying from 24 V up, higher 
supply voltages resulting in  more stable 
operation.

Designed especially for the service engi­
neer requiring an accurate m ulti-range in­
strum ent in compact form is the univer­
sal test set produced by B .P .L . (In stru ­
ments) L td., Q uadrant W orks, Finchley 
Lane, Lon­
don, N .W .4.
The instru- 
m  e n t  i s  
housed in a  
shook - resist- 
i n g 
case,
w ith u de- 
t a c l i a b l e  
leather carry­
ing strap . To 
give addition­
al protection 
against acci­
dental dam ­
age, the m eter 
scale is pro­
vided w ith  a 
tough e n  e d 
glass cover.
The te s t leads 
are connected 
to  two screw- 
on term inals The B .P .L . test set 
on all b u t the
1 000 V range, in which case the 
positive lead is placed in  a separate
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socket. By m ovem ent of one ro tary  
switch, the following ranges are avail­
ab le : the. volts, 75 mV, 10, 50, 100, 500 
and  1 0 0 0  V ; d.e. millinmperps, 1 , 1 0 ,
100, 500 ntA;  a.c. volts, 10, 50, 100, 500, 
1 000 V. Using an in ternal U2 battery , 
two resistanco ranges, 1 000 ohms and 
100 000 ohms, are available. W ith an 
external ba tte ry , readings can be made 
up to 1 megohm. A current transform er, 
which is ■ supplied as an extra, extends 
the range to  1 0  A. The m eter sensitivity 
is 1 0 0 0  ohms per vo lt on all ranges, with 
an accuracy of 2 per cent. The accom­
panying illustration is approxim ately onc- 
th ird  actual size.

The “  Powquip ” heat-controlled elec­
tric iron is am ong the new products of 
The Power E quipm ent Co., L td ., of 
K ingsbury W orks, The H yde, London,

“  Powquip ” electric iron

N.W . 9. An unusual structural feature 
is the open fronted spade-grip handle, 
which has been designed to  give the 
user an unobstructed view of tho toe when 
ironing into the insides of pleats and  simi­
lar positions difficult of access in the ordi­
nary  w a y : it  is also possible to  pass the 
iron fu rther into sleeves, e tc ., than  would 
otherwise bo possible. The handle itself 
is moulded in heat-resisting Bakelite and 
the body is an alum inium die-casting 
finished in a  range of pastel colours. The 
sole-plate is nickel-plated. K apid initial 
heating is ensured b y  a 750 W elem ent, 
and  the therm ostat is designed to give a 
tem perature control of ± 5  per cent, 
through the working range. H eat deterio­
ration of the flex a t tho point of en try  into 
the iron has been reduced by  tire removal 
of tho terminal points aw ay from the source 
of heat. A flexible steel spring is fitted 
to preven t chafing and kinking.

Tho Precision Components Co., of Aller 
I-angport, Dorset, are m arketing a  12-way 
term inal block, which is available in ra t­
ings of 15 or 30 A. Slade of Bakelite, 
with n .p . brass term inals and  screws, the

blocks can be cu t into sections, th u s m ak­
ing them  suitable for 1 2  one-way, 6 two-

Twelve-way terminal block
way, 4 three way, etc., connections. Fixing 
holes are  provided between each pair of 
terminals.

H arm onious linos are a  feature  of a  new 
fluorescent lighting fixture, for single 5 ft. 
tubes, which has been designed by Saxon 
Components, L td ., of Victoria Street, 
London. By placing all th e  auxiliary gear 
w ithin the body' of th e  reflector, tho outline 
of the fitting rem ains clear, y7e t the starting  
gear is readily accessible to  the installation 
engineer through a hinged door in th e  top 
of the fitting. The Saxon choke, installed 
in all fittings, is claimed to  be completely 
free from noise and thus suitable for domes­
tic and office use.

Details have been announced of the new • 
“  Clem ”  electric toaster, m ade by' 
Clay'ton, Lewis and  Miller, L td ., of 
Southend-on-Sea. The body' is of die-cast 
alum inium , finished in a  new non-chipping 
enamel in pastol shades. Tho doors and 
o ther parts  are m irror finished in chro­
mium plate. Tho toaster is described as 
being scientifically designed to make crisp,

I  he Clem toaster
even toast, and  to incorporate an effec­
tive reversing device. Two ranges are 
available, for 200/220 V and 230/250 V.
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T H E  I.E .E . M easurements Section hole! 
a  discussion meeting on November 8 . 

the  subject being “  C urrent and Voltage 
Transform ers for Protective-G ear P u r­
poses.”  The proceedings were opened by 
Messrs. J .  G. Wellings and P . J .  Lane.

The simplest form of protection by  re­
lays, they  said, was over-current protec­
tion, employing a relay which was in­
operative until the  current through it 
exceeded th e  relay setting. A current 
transform er error of 10  per cent, m ight 
be quite acceptable, b u t if the relay were 
of th e  “  instantaneous ” type, i t  was im­
po rtan t th a t th e  transform er accuracy 
should be m aintained up  to  three times 
the m axim um -current setting, or about 
six times th e  rated  cu rren t for the  relay.

M A X IM U M  ERROR L IM IT S

The transform er requirem ents for eartli- 
fau lt protection and directional relays 
were then  outlined, and i t  was sta ted  th a t 
for im pedance and reactance types of pro­
tection, it  m ight bo considered desirable 
to limit the cu rren t transform er error to 
5 per cent, up to  a t  least 15 times tho 
setting current. The associated voltage 
transform ers would need special considera­
tion to  ensure accuracy a t  lower voltages, 
and  phase-angle error would be im portant.

Dealing w ith technical problems, tho 
speakers stressed the desirability of pro­
viding designs which would deal w ith a 
range of conditions, in preference to 
special applications only. More economic 
and wider use of transform ers would be 
possible if they  could be specified and 
designed to  deal w ith bo th  instrum ents 
and  protective relays. The expense of 
works tests under heavy-current con­
ditions was an additional argum ent for 
restricting designs.

In  the discussion which followed, m ost 
speakers deprecated a ttem p ts to  cover both 
instrum ent and relay transform ers by the 
same specifications and  called for a 
separate standard  for relay cu rren t tran s­
formers, in which there  should bo insist­
ence on the m aintenance of waveform, 
ratio  and phase-angle up to  much higher 
currents. Time delay curves should be 
correlated w ith prim ary current.

W hilst it was desirable th a t  transform er 
m anufacturers should provide as much 
da ta  as possible on each transform er, in 
order th a t  its possible su itability  for other 
applications, under rapidly  changing con­
ditions on the site, could be seen a t  a 
glance, it was not entirely satisfactory 
to  divorce tho transform er from th e  pro-
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tectivo system  as a  whole. The perform­
ance of th e  transform er-relay combination 
under transien t conditions could bo found 
only by  site tes ts  o r works tests simulating 
site conditions. I t  was thought th a t  re­
producible works tests were essential for 
collecting data , and  th a t random  faults on 
the system , or p rim ary or socondary in­
jection tests should be regarded only as 
checks on correct connections.

Methods of dealing w ith transien t un­
balance were discussed a t  some length. 
Certain speakers were willing to  accept 
a small timo delay as a  safeguard against 
false tripping, b u t others thought th a t 
the effort to  m aintain  instantaneous relay 
action was worth-while to  p reven t spread 
of the fault. This could be achieved 
w ith proper design of tho current tran s­
formers and selection of suitable “  stab i­
lising ”  resisters. L inear couplers (core- 
less toroidal transformers) had been ex­
ploited for th is purpose in the  U.S.A.

C urrent transform ers were often blamed 
when th e  fau lt lay ra ther w ith th e  m ethod 
of installation. A case of fau lty  ratio  
was m entioned in which th e  sym ptom s of 
a short-circuited tu rn  were traced to  the 
addition of a m etal casing, another in 
which glnnd dash-over was th e  trouble in 
a  slip-on transform er. Balancing of 
secondary burdens was also im portan t and 
a tten tion  should be given to  th e  length of 
loads to  control panels.

M ETH O D S O F R A T IN G

Speakers agreed th a t  a  sta tem ent of the 
burden in volt-am peres was incomplete. 
Some favoured a  rating  in term s of the 
voltage available to  operate the relay, while 
others thought th a t a  sta tem ent of im ­
pedance in ohms would bo preferable, 
provided th a t th is could be standar­
dised for motor transform ers as well.

To obtain optim um  performance it  was 
desirable to  use separate transform ers for 
each function, b u t where considerations 
of spaco in the switch gear, or economy 
in expenditure, d ic ta ted  a duplication of 
function it  should bo realised th a t  a com­
promise w ith a tta inab le  performance would 
generally have to  be accepted.

The m eeting was in agreem ent th a t  in 
ordering protective gear th e  system  should 
be trea ted  as a  whole, and n o t as a  col­
lection of components to be assembled by 
th e  user. Ho should no t be  called upon 
to s ta te  transform er characteristics b u t 
should pass th e  protective gear designer’s 
requirem ents d irect to  th e  transform er 
m anufacturers.
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A B lackpoo l E x h ib itio n
Tho Blackpool E lectricity  Comm ittee is 

to  arrange an exhibition confined entirely 
to heavy d u ty  catering and industrial 
equipm ent, and m anufacturers are being 
invited to  co-operate.
G e rm a .i P a te u t  S pecifica tions

Over 70 000 German civil p a ten t speci­
fications, covering w ar-tim e developments 
in German industry  and  research, have 
been brought to  B rita in  from th e  Berlin 
P a ten t Office and arc  open to inspection 
a t  the P a ten t Office L ibrary, 25, South­
am pton Buildings, Chancery Lane, London, 
W.C.2. The specifications are in  German. 
E n g in ee rs  a n d  M a th em a tic s

A t a  meeting of the Scottish E ngineer­
ing S tuden ts’ Association, in tho Royal 
Technical College, Glasgow, on Novem­
ber 13, Mr. R . M. K enedi, of the engineer­
ing staff of the college, gave a n  address 
on the technical approach to  m athem atics. 
Ho referred to  the establishm ent of a new 
class in  the diploma courses, in w hich 
m athem atical m ethod was studied by 
engineering students through th e  m edium 
of analogy and in terpre tation , ra ther than  
by symbolical m anipulation.
D ea le r Sales C onven tion

The first post-w ar dealer convention has 
been organised by H oover, L td . I t  is 
taking the form  of a  series of one-day 
dealer m eetings a t  various centres through­
out the  U nited  Kingdom, w hich com­
menced last Monday, No%'ember 18, and 
will continue until December 4. E xecu­
tives from  the com pany’s headquarters are 
conducting the meetings, assisted by 
branch and  technical m anagers in  tlie areas 
concerned. Instructional dem onstrations 
are being given, and a film, entitled  “ Y our 
O bedient Servan t,”  is boing shown.
S ta tic  E le c tr ic ity  D an g e r

In  th e  course of a lecture on “  Methods 
of Minimising the R esults of Explosion,”  
a t a  recent m eeting of tho  London Section 
of th e  B ritish  Association of Chemists, D r.
D. Matlioson, one of H.M, inspectors of 
factories, said th a t sta tic  electricity was a 
serious source of ignition. I t  was produced 
by  the friction of belts on pulleys, th e  fric­
tion of solids in cyclones, th e  friction of 
liquids on solids, etc. E thylene oxide 
passing along glass tubes could produce 
static: electricity. No static  occurred, the 
lecturer sta ted , if th e  relative hum idity  ex­
ceeded 75 per cent, and th is m ethod was 
extensively employed in  tho U .S.A. In  
E ngland, the emphasis was alm ost entirely 
on earthing, although even a very
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efficiently earthed vessel might' still suffer. 
In  tho dry-cleaning industry  a  lire had 
occurred by sparking when a  dress covered 
w ith  tinsel was being rem oved from the 
cleaning vessel. Bolted flanges on metal 
pipes should be provided w ith a  bonding 
s tr ip ; the  la tte r  m ust m ake a  good electri­
cal contact. Belts and  pulleys were some­
times protected by  earthed brushes and  
combs, b u t even so i t  was claimed th a t 
half th e  sta tic  could be missed. The most 
efficient m ethod of earthing was th e  uso of 
conducting belts.
“ ‘ D e s i g n * 4 6 ”

A publication bearing the above title  has 
been sent to  us by  th e  Council of Industria l 
Design, th e  contents of which, including 
some tw enty  articles by  leading experts in 
their fields, deal w ith the goods displayed a t 
the  “  B ritain  Can Make I t  ”  E xhibition. 
The publication is illustrated  by some 350 
pictures and includes an  epilogue by 
Mr. George B ernard Shaw. A chapter 
dealing w ith th e  electrical exhibits is con­
tribu ted  b y  Jan e  B. Drew, and m ost of 
tho appliances are illustrated. The price 
of th e  publication is 6 s. n e t and  copies m ay 
be obtained a t  th e  S tationery  Office. ,
M a r in e  R a d a r  In s ta lla tio n s

We are informed th a t  Siemens B rothers 
and  Co., L td ., who are co-operating w ith 
Metropolitan-Vickers E lectrical Co., L td ., 
in th e  supply and  servicing of m arine radar 
equipm ent, have in hand  installations on 
tho following sh ips: “ H ighland Chieftain,”  
for Royal Mail Lines, L td . ; “  Sacra­
m ento ,”  for th e  E llennan Wilson L ine; 
“ Marie Louise M ackay,”  a cablo ship for 
the Commercial Cable Co.; and  “ Clan 
MacClachlan,”  now under construction for 
th e  Clan Line Steam ers, L td . In  addition, 
orders have been received * for m erchant 
ships under construction for th e  French 
and  Belgian G overnments. Installations 
have already been completed by  th e  
M etropolitan-Vickers Electrical Co., L td ., 
on th e  “  K ronprins F rcderik ,”  “  Crane ” 
and “  M anchester Shipper.”
T oken  Im p o rts

Among fu rther goods to  be allowed into 
the U nited Kingdom under th e  -“ token 
im ports ”  scheme are electric fans, com­
plete w ith m otors, for domestic use; 
domestic electrically operated washing 
machines, electric light bulbs, electric 
switches, lam p globes and lamp glasses. 
U ntil th e  end of 1946 th e  individual over­
seas m anufacturer will be able to  ship to  
this country  the goods in tho lists issued 
by the B oard of Trude to  th e  ex ten t of 
one-half of the  quota of 2 0  per cent, for
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T h e  E l e c t r i c i a n  stand at the Technical Exhibition, the Kelvin H all, Glasgow. The exhibition 
will remain open until November 27, and visitors are cordially invited to make fu ll use o f the 
services available, on S tand  DD. There is in the exhibition much o f electrical interest to 

be seen, as indicated in our brief review last week
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F.T.A.T. 397, Survey of the Carbon and 
G raphite Electrode Industry  in Germany 
(2s. Gd.); F .I.A .T . 512, Survey of Low 
Voltage, Air C ircuit-Breaker Practice, 
Germ any (3s.); F .I.A .T . 786, The 
Lithium  Electrolytic Cell (Degussa, Rhein- 
felden) (Is.).
E lec tric  F ire s

Brooks and Bohrn, L td ., of 90, Victoria 
Street, W estm inster, S .W .l, announce 
th a t a fter long delay, duo to shortage of 
raw m aterial, they  are now in a  position 
to commence deliveries o f 'th e ir  2  kW  arti­
ficial coal electric reflector fires.
A dvance In  P ric e s

The Airedale Electrical and  Manufac­
turing Co., L td ., announce th a t in order 
to m eet fu rther increases in costs of pro­
duction it  has been found necessary to 
advance the increase on their catalogue 
prices from 70 per cent, to  80 per cent, 
as and from Novem ber IS. IJiscounts 
will remain as heretofore. Quotations 
dated  before November 18 will hold good 
until Novem ber 30. The address of tho

tho calendar year, i.e ., 10  per cent, of the 
value of bis average annual pre-war trade 
in those goods w ith tho U .K .
T he U .N .E .S .C .O . E x h ib itio n

In  the field of science the m ain British 
contribution to  the in ternational exhibi­
tions being held in  connection w ith  the first 
general conference of tho  U nited Nations 
Educational, Scientific an d  Cultural 
Organisation, m eeting in  Paris from 
November 19 to D ecember 10, is the radar 
section, where there are  being displayed a 
selection of pre-w ar an d  war-time Service 
equipm ent, w ith two post-w ar develop­
m ents of th is now a r t  for civil use.
R e p o rts  fro m  G erm an y

Among fu rth er reports containing
scientific and technical intelligence col­
lected by industrial experts from German 
industry , and  now available a t  the 
Stationery Office, are the following: 
F .I.A .T . 376, Q uadrant Type Electric 
Steering Gear for tho  German 5 000-ton 
and  9 000-ton H ansa Ship P rogram m e; also 
o ther E lectric Steering G ear (Is. 6 d . ) ;



com pany has been changed to  H arrogate 
Road, Apperley Bridge, Bradford, Yorks. 
(Telephone: Id le 6 8 6 ). Following the 
introduction of a  five-day week, the 
offices and  works are closed from F riday 
evening to  Monday morning.
New B e lfas t B ran ch

A new branch a t U lster B ank Chambers, 
4-6. Ann Street. B elfast (T elephone: 
B elfast 24447), has been opened by Brooks 
and  Bohm, L td ., 90, V ictoria Street, W est­
m inster, London, S .W .l
C o n certs  fo r  C h a rity

Employees a t  the  New Town works of
A. Reyrolle and  Co., L td ., H obburn-on- 
Tyne, have raised £3 000 for local charities 
by m eans of concorts. Efforts are being 
m ade to  raise a  to ta l of £5 000.
F ue l E conom y

R eports on fuel economy in  their respec­
tive countries since 1939, prepared b y  the 
Swedish N ational Committee and the 
N etherlands N ational Committee, have 
been published by  tho Central Office of the 
W orld Power Conference, 36, Kingsway, 
London, W.C.
C hange o f  N am e

The business of H artley  and Co., owned 
by  Mr. A. W. M. H artley , has now been 
transferred b y  him to H artley  Electro- 
m otives L td . Mr. H artley  holds a 
m ajority  of the ordinary shares of H artley  
Electrom otives L td ., and us its managing 
director, is in control of the com pany’s 
activities.
E x p o r t Q uiz D isp lay  U n it

To m eet the increasing requests from 
factories and  shops for the electrical 
E xport Quiz Display, the Board of T rade 
have decided to  build an additional 20  
units. A pplications for the loan of one 
of these units for one week should be 
sent to Public Relations D epartm ent, 
Board of T rade, Millbank, London, S .W .l. 
Leaflets and  posters are also available. 
R u ra l  E lec trif ica tio n

The B ritish Electrical Development 
Association have invited the Central Land­
owners’ Association, tho N ational F arm ers’ 
Union and  C ham ber of A griculture forScot- 
’.and, the H ighland and  A gricultural Society 
of Scotland, the N ational Union of Agricul­
tu ral W orkers and the N ational Federa­
tion of W omen’s In s titu tes  to  nom inate a 
representative to  serve on the association’s 
R ural Electrification A dvisory Comm ittee. 
Mr. E . E . Hoadley, borough electrical engi­
neer and  m anager, M aidstone, has been 
appointed chairm an of th e  Comm ittee, and 
Mr. H . G. iRobinson, principal of the Mid­
land  Agricultural College, S u tton  Boning­
ton , is vice-chairman. The present
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Committee consists of representatives of 
electricity supply undertakings, the
C .E .B ., the M inistry of A griculture and 
Fisheries, the Royal A gricultural Society 
of England, tho N ational F arm ers’ Union, 
the B ritish D airy  F arm ers’ Association, the 
Milk M arketing B oard, tho N ational 
Poultry F arm ers’ Association, the In s titu ­
tion of B ritish  Agricultural Engineers, and 
the Electrical C ontractors’ Association.
P ro p o sed  W ork 9 T ra n s fe r

So th a t th e  Loughborough works of the 
B rush Electrical Engineering Co., L td ., 
will have more space for the m anufacture 
of electrical goods, arrangem ents are  being 
m ade for the transfer of the section of the 
works which has beon m anufacturing  small 
Diesel engines to  a  new factory a t  W ishaw, 
Lanarkshire. Tho section dealing w ith 
large Diesel engines is to be moved to 
Leeds, bu t i t  is unlikely th a t  the 
transfers will be carried  ou t before the end 
of nex t year. The provision of housos for 
tho transferred  workers is one of the 
biggest problems to  be dealt w ith.

T ra d e  P u b lic a tio n s  R eceived
Price variations for conduit and  conduit 

fittings, as from N ovem ber 1, issued by the 
General Electric Co., L td ., M agnet House, 
Kingsway, London, W.C.2.

“  E lectric Control G ear,”  by William 
Geipel, L td ., 156-170, Bermondsey S treet, 
London, S .E .l, giving details of their 
s tarters, contactors, resistances, theatre  
dimmers, and special control gear, includ­
ing a  process tim ing device.

A new illustrated catalogue giving de­
tails of Dominion Bridge Scotch dry  back 
boilers, which has been published in four 
languages by  the Dominion Bridge Co., 
L td ., Lachine, Quebec, Canada

An a ttrac tive  publication entitled 
11 L ights On, L ights Off: The Modern 
L am plighter,” issued by  S tandard  Tele­
phones and Cables, L td ., Connaught 
House, Aldwych, London, describing the 
S tandard  stree t lighting control system  in­
corporating th e  d.c. bias injection panel.

A complete range of valves suitable for 
modern low power transm itters is described 
in a new publication, “  Milliard Valves for 
A m ateur Comm unications,”  issued by  the 
publications departm ent of the  Milliard 
Wireless Service Co., L td ., Century House, 
Shaftesbury Avenue, London, W .C.2.

S m a ll H a m m e r  M ills
T he British Electrical and  Allied Indus­

tries Research Association has published 
R eport Ref. W /T  10, entitled  “ Applica­
tion of Small A utom atic H am m er Mills,”  
by C. A. Cameron Brown, describing the 
practical developm ent of th e  principal of 
the small autom atically  controlled ham m er
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mill established as practicable in  earlier 
work, details o£ which are given in  E .R .A . 
R eport W /T  4. The present work deals 
mainly w ith the general principles o£ ap ­
plication of an autom atic mill to  meet 
different farming requirem ents and condi­
tions. The m ethods of installation ou t­

lined are illustrated- by detailed reference 
to actual installations. The report should 
be of in terest to  supply authorities w ith 
rural areas of supply, and to  agriculturists 
generally. Copies m ay be obtained from 
the association a t  15, Savoy Street, 
London, W .0.2, price 3s. 6 d., postage 3d.

N a t io n a lis a t io n  C o n d e m n e d
F OLLOWING th e  announcem ent of the 

G overnm ent’s proposals to  nationalise 
electricity, the E lectricity  Supply Com­
panies ot Grelit B ritain, last week issued 
a -sta tem en t to  the effect th a t  nationalisa­
tion, w ith its inevitable uncertainties, will 
seriously dislocate our whole industrial 
system . The substitu tion  of S tate  monopoly 
for com petitive enterprise will result 
in m anagem ent becoming increasingly 
centralised and  stereotyped, entailing in ­
creased prices and  inefficient service.

The U nited S tates has already em barked 
on gigantic electricity expansion schemes. 
Interference w ith developm ent in  th is coun­
try , particularly  a t  the present juncture, 
would be an  economic d isaster of th e  first 
m agnitude.

“  The Governm ent has sta ted  th a t  for 
m any years to  come, man-power will be 
inadequate for the nation ’s industrial 
needs. The expansion of th e  use of elec­
tric ity  is th e  best w ay of com pensating for 
th e  shortage of man-power in factory and 
farm , and  of reducing needless toil for the 
housewife in  th e  hom e.

“  The h is to ry  of the electricity supply 
industry  is one of reducing prices and  in ­
creasing efficiency. In  th e  past 15 years, 
despite the incidence of w ar, th e  average 
cost of electricity has fallen by  over 2 2  
per cent, to  all users and  in  th e  same 
period domestic rates fell by over 41 per 
cent. The reduction in electricity prices 
has been achieved by  constan t technical im ­
provem ents and  commercial efficiency, de­
spite an  immense average increase in  the 
cost of coal—the basic raw  m aterial of the  
industry—and despite the  failure, particu ­
larly  in th e  past year, of th e  M inistry of 
Fuel io  provide th e  correct grades of coal. 
T he price of coal of suitable grades for the 
industry  has risen by  m ore th an  125 per 
cent, betw een th e  years 1939 and  1945.

Since V J-D ay, in face of every difficulty, 
electricity has been supplied to  nearly 
2 0 0  0 0 0  new consumers.

“ N ationalisation will drive th e  best 
brains and hands o u t of th e  industry , nor 
can it fail to  slow down, if no t to  stifle, 
its  developm ent a t  a  tim e when the nation 
is engaged in  a  life and death  struggle for 
an  expanding economy.

“  Given the necessary priorities and  free­
dom of action, the companies re-afArm their

ability  to  carry  o u t their five year pro­
gram me of general developm ent—at a  cost 
of £150 000 000— and the proposals to ex­
pand electricity  supply in the rural areas— 
a t  a  cost of £72 0 0 0  0 0 0 , of which 
£45 000 000 will be found by  th e  companies 
and  £27 000 000 by the agricultural in­
dustry.

The companies!, it  is sta ted , do no t base 
their opposition to  nationalisation on 
political b u t on economic and  practical 
grounds. They are certain th a t the 
G overnm ent’s proposals, if adopted, will 
vitally  dam age the in terests of th e  com­
m unity.

Film. Producers' Guild
The Film  Producers’ Guild is well-known 

to the electrical industry  by v irtue of its 
association w ith the  films mude on be­
half of the E .D .A ., Babcock and Wilcox, 
L td ., th e  B .T-H . Co., L td ., Crompton 
Parkinson. L td ., th e  Chloride Electrical 
Storage Co., L td ., th e  E . A. W ., Hoover 
L td ., Kelvin, Bottom ley and  Baird, L td ., 
Joseph Lucas L td ., Bakelite L td ., the 
M etropolitan Vickers Electrical Co., L td ., 
and others. F o r th is reason we were par­
ticularly pleased to  be invited to  a luncheon 
held a t Guild House, London, las t week, 
w hereat were shown a  num ber of docu­
m entary  films w ith  which th e  Guild is 
associated. Among .the films shown was 
one “  Can We bo R ich ,”  in whicli there is 
a  considerable am ount of electrical interest, 
in th a t th e  electrical m ethod is shown to 
be bound up in various ways w ith  the 
standard  of living. Designed for showing; 
to  audiences of th e  general public, the film 
dem onstrates th e  need for increased in ­
dustrial productiv ity  and  has a  distinct 
electrical bias. Those present included a 
num ber of personalities in th e  electrical in ­
dustry , b u t more pleasing was th e  fact, 
th a t th e  audience included am ong its  num ­
bers others who could usefully ad o p t the 
electrical m ethod in  m any of the m anu­
facturing processes w ith w hich th ey  are 
associated. The Guild would seem to be 
a very useful ally of th e  electrical industry , 
able to  con tac t fields of industrial en ter­
prise w ith  th a t freedom of action which the 
industry , for obvious reasons, is no t always 
able to establish.
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Rem ote Circuit M etering
A “ telem etering ” receiver, suitable for 

giving rem ote indications of power read­
ings in generating and  distributing circuits, 
is described. An energy m eter is connected 
in the power circuits, and its moving 
spindle transm its impulses, a t  a  rate 
directly proportional to  th e  average power 
in the circuit, to  the receiver. T he re­
ceived impulses ro ta te  th e  driving wheel 
( 1 0 ) on a  step-by-step basis and, if th e  
magnetic clutch ( 1 1 , 1 2 ) is energised, the 
sleeve (13) is carried round against the

a low position on th e  scale (IS), the  sleeve 
(13) will carry th e  pointer round w ith it.

A t the end of each sum m ation period, 
th e  electro-m agnet (25) is energised, th u s 
removing the brake (23) from th e  disc 
(2 2 ) and  allowing th e  sleeve (2 0 ) to  ro ta te  
backw ards un til the  arm  (19) engages w ith 
arm  (16). If, however, the two arm s have 
already engaged during rotation, no restor­
ing m ovem ent will tak e  place.

In  either event, th e  reading of the 
pointer a t  th is tim e will be  proportional 
to  th e  average ra te  of impulse tran s­
mission during th e  previous sum m ation 
period.

After a short tim e interval, th e  m agnet 
releases the brake to  clamp the pointer 
and  th e  clutcli ( 1 1 . 1 2 ) is de-energised, so 
perm itting th e  sleeve to re turn .

A utom atic Telephone, and Electric Co., 
L td ., and C. R . P . Stonor. Application  
date, Septem ber 13, 1944. ATo. 581 233.
Cable Jointing

In  some forms of high tension cable 
joints, it is sta ted , th e  conductor eiids, 
w ith the factory-m ade insulation on them , 
are located w ithin tubes of im pregnated
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W e give on th is page abstracts o f some 
recent electrical pa ten ts, which are pre­
pared w ith the permission of the Con­
troller of H .M . S tationery Office. These 
abstracts are w ritten  from  the view point 
of general interest and do no t a ttem p t to 
define the scope of the inventions, nor 
indicate in  which features the novelty  lies. 
Complete specifications m ay be obtained 
from  the P aten t Office, 25, Southam pton  
Buildings, London, W .C.2, price Is. each 
inland or Is. Id . each abroad.

m aterial, th e  spaces in which are later 
filled w ith an  insulating compound.

In  the invention, a  strip  of corrugated 
m aterial (5) of appropriate dimensions, 
which can be used for a  large range of 
core and tube sizes, is w ound around the 
core ( 1 ), w ith  its  ends overlapping and 
interlocking. The tops and  bottom s of 
the corrugations fit against th e  inside of 
th e  insulating tube  (3) and  th e  outside of 
the  core, respectively.

The strip  itself m ay bo of presspahn, 
about 40 mils, thick, b en t into closed 
straight-sided corrugations w ith a  depth 
of 0.35 in. W hen th e  radial clearance be­
tween th e  insulating tube  and  th e  core 
is small, the  strip  m ay be pulled longi­
tudinally  to  reduce th e  height of the 
corrugations. W hen th is distance is great, 
several tu rn s of corrugated strip , formed 
w ith th e  distance between successive bends

5y

increasing outw ardly, m ay ho w ound one 
above the other.

W . T . H enley’s Telegraph W orks Co., 
L td ., and II. S . Wheeler. Application  
date, A ugust 16, 1944. No. 581 263.
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St. Marylebone.—Im provem ents to the 
d istribution  system  and the erection of 
four new sub-stations'w ill cost £55 000.

Accrington.—Cable extensions have 
been recom mended on two local housing 
estates, a t  a  cost of £1 458.

Rotherham.—A n additional feeder, cost­
ing £14 000, will bo provided to  th e  Winco- 
bank  area.

Swindon.—Of a trading surplus for the 
year of £26 615, £13 150 is to  be allocated 
to  ra te  relief.

Barrow-in-Furness.— Supply extensions 
to  O utgate, M arton, Newlands and Tower 
W ood will be carried o u t a t  a  cost of 
£11 130.

Hastings.— Schemes for extensions and 
developm ents have been approved, a t  a 
cost of £70 913, and £1 180 has been 
allocated for supply to  council houses.

Eccles.—The provision of additional sup­
ply to the Royal Ordnance factory, P a  tri­
croft, will cost £30 794. Sanction is being 
sought to  loans of £15 000 for m ains and 
£ 1 0  0 0 0  for sub-stations.

Exeter.—In  connection w ith  the 
increased hulk  supply dem ands required 
b y  th e  E xe Valley E lectricity  Co., L td ., 
the  E lectricity  Committee is seeking 
sanction to borrow £47 000 for cables and 
p lan t.

Finchley.—The E lectricity  Com­
missioners have asked for details of the 
proposals of the E lectricity  Committee for 
extensions, a t  a  cost of £118 857, for which 
loan application had  been m ade. F o rth ­
coming m ains extensions will cost £2 506.

Scotland.—The N orth of Scotland Hydro- 
Electric B oard have engaged the firm of 
Sir Murdoch Macdonald and Partners, 
engineering consultants, to  carry out a 
prelim inary survey of the  Loch Shin catch­
m en t area in Sutherland. This is the first 
step  tow ards th e  developm ent by  the 
board of the w ater-power resources of the 
county. T he catchm ent area of Loch Shin. 
270 ft. above sea level, has been estim ated 
to 'h a v e  a  potential annual ou tp u t of 
approxim ately 140 million kW h. The 
hoard  has also announced th a t  contracts 
valued altogether a t  nearly £3 000 000 w ith 
moro th an  50 firms have been placed for 
w ork on the Loch Sloy scheme.

Burnley.—Discussing th e  forthcoming 
change-over to  240 V, th e  E lectrical E ngi­
neer said th a t as a s ta r t they  would go up 
to  225 V, which would n o t be enough to  he 
noticed. Due notice would he given of 
th e  change-over date.

Belfast.—By 26 votes to  23, th e  Cor­
poration  have deleted from a  proposed 
Parliam entary  Bill a  clause which would 
have given wider trad ing  powers to  the
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electricity departm en t in the sale of 
appliances, fittings, etc. Moving tho  
am endm ent to delete th e  clause, Council­
lor Mitchell said th a t if tho  electricity 
departm en t were worried ab o u t shoddy 
equipm ent they  should issue specifications 
and  le t the public know w hat was safe 
and w hat was not. A lderm an "M’Kee, 
chairm an of th e  E lectricity  Committee, 
said th a t the B elfast undertaking was tho 
only one in tho U nited  Kingdom th a t  had

A s we announced last week, Manchester’s 
200 oooth consumer, MRS. a . r .  w h i t e ,  o f 
Wythenshaw, was recently presented with a 
souvenir of the occasion. Here, MRS. WHITE is 
seen accepting a presentation set of saucepans, 

from  SIR WILLIAM WALKER

n o t got the powers chat wore now being 
sought. In  all sorts of huckster shops 
they  saw  electrical equipm ent which was 
dangerous and m ight be a lethal weapon 
in the hands of children. A t present, th e  
com m ittee had  full powers to  sell by hire 
purchase electrical equipm ent, b u t no t to  
sell i t  ou trigh t to  those who w anted to  
buy it. All articles sold to  the public 
would be a t  tho recognised retail prices. 
The Corporation was n o t going to  do wiring 
by d irect labour. I t  was the ir policy to  
im prove th e  standard  of appara tu s  offered 
for sale. Alderm an Cole said  th a t tho  
prospects would be poor for a  young m an 
starting  up in, the electrical business 
against the Corporation, who could get 
their capital for about 24 per cent. There 
would b"e no objection to  th e  Corporation 
having showrooms and  displaying w hat 
th ey  regarded as the best equipm ent, b u t 
they  should n o t be allowed to  enter into 
com petition against the small m erchant.

Islington.—On th e  grounds th a t th e  
m inim um  charges imposed as a  condi-
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The approval of the E lectricity  Com­
missioners is to be asked for a  proposed 
revision, under w hich consumers will pay 
4d. pe.r un it for electricity consumed and  
Id . for the installation ren tal.

Electricity Generation. — T he official 
re tu rns rendered to  the E lectricity  Commis­
sioners show th a t 3 733 million units of 
electricity were generated by authorised, 
undertakers in G reat B ritain  during the 
m onth  of October, 1946, as compared w ith 
the revised figure of 3 179 million un its in 
th e  corresponding m onth  of 1945, repre­
senting an increase of 554 million units, or 
17.4 per cent. D uring the p as t ten  m onths 
of 1946 (i.e., up  to th e  end of October) 
the. to ta l num ber of un its  generated by 
authorised undertakers was 32 930 million, 
as compared w ith th e  revised figure of 
30 145 million for. th e  corresponding-period 
of 1945, an increase of 2 785 million, or 9.2 
per cent. The to ta l num ber of units sent 
ou t from  • the generating stations of. 
authorised undertakers during the m onth 
of October, 1946, (i.e., units generated, 
less units consumed in th e  stations by 
auxiliary p lan t and for lighting, etc.) was 
3 526 million. The to ta l sent ou t from 
these stations during th e  past -ten m onths 
of 1946 was 31 060 million units.

S tee l W o r k s  L ig h t in g  In s ta lla t io n
T H E  task  of redesigning the lighting the reflectors high above th e  floor, 5 A fuse

in s ta lla tio n 'a t the P ark  G ate Iron  and plugs were wired in circuit, to  enable each
Steel Works. R otherham , was recently lam p to be switched off individually for
com pleted by Messrs.
Lilleker Bros., L td ., w ork­
ing to  plans prepared by
B.T-H. lighting engineers.
The existing installation 
had  service intensities as 
low as 0.56 foot-candles.
T he intensities in the new 
scheme range betw een 8 
foot-candles, in th e  cogg­
ing mill shop, where 500 
W  M azda lam ps are em ­
ployed, to 1 2  foot-candles 
ill the foundry, provided 
by 400 W m ercury-vapour 
lamps. In  the analysts’ 
laboratory , SO. W  fluores­
cent- lam ps are  installed 
in trough reflectors, to  
give continuous lines 
of light 5 ft. above 
bench level. This scheme 
has been adop ted  to 
facilitate the visual A  view o f the analysts’ laboratory. Above the benches can be seen 
exam ination of sam ples, the con'.inuous lines o f fluorescent fittings
and was considered b e tte r
th an  general illum ination of the room itself. cleaning, replacem ent and  o ther general
W herever i t  was found necessary to m ount m aintenance purposes.

tien  of supply of electricity for light­
ing purposes am ount to  only 0.082 
per cent. (£828) of th e  to ta l revenue, 
and  do not, therefore, justify  the costs 
incurred  in their collection, the Elec­
tric ity  and Lighting Committee has decided 
to  suspend the 1 0 s. per annum  charge for 
electricity for all purposes as from  and 
including the year ending December 31, 
1946. T h e . present necessity fo r fuel 
economy is regarded as a  contributory 
reason for the decision. A t a  la te r date, 
however, when the fuel situation  no longer 
calls for economies, the question m ay be 
reviewed. The Council has approved a 
suggestion by the Committee th a t the 
ren ta l a lready paid  by consumers should 
be taken  in to  account when calculating the 
purchase price of wiring installations. The 
amount, to  be paid will be com puted on a 
basis of the original cost of th e  installa­
tion, plus 4 per cent, per annum  to cover 
in terest, repairs, etc., less th e  am ount of 
ren ta l paid a t the rate  of Id . per un it 
consumed. W here there lias been war 
damage, half the cost of the repair is to  
be added before arriving a t the cost of 
the  installation. R ental wiring consumers 
are a t  present, charged 3d. per unit for 
cu rren t supplied and  2 d. per u n it rental.
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C ontrac ts  Open
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W E  give below the la test information 
regarding contracts for which tenders 

are invited. In  the case of overseas con­
trac ts, particulars are  to be had  from the 
B oard of T rade, M illbank, London, S .W .l 
(corner H orseferry R oad), unless otherwise 
s ta ted  :—-

Wallasey, N ovem ber 23.— Supply and 
installation  of 500 A, three-phase, m eter 
testing set. Specification from Borough 
E lectrical Engineer, W allasey Road, 
W allasey.

Littleborough, November 25.— Supply 
and  delivery of one 350 kVA transform er, 
e .h .t. and  l.t . underground cables, e .h .t. 

„and  l .t .  switchgear. P articu lars from 
Electrical E ngineer an d  M anager, Council 
Offices, L ittleborough.

N.W. Midlands J.E.A., N ovem ber 25.— 
Supply of outdoor type  sta tic  transform ers. 
P articu lars from  Chief E ngineer and 
M anager, Y ork Chambers, Kings way, 
Stoko-on-Trent.

Birmingham, Novem ber 25,—Delivery of 
following domestic electrical appara tu s as 
required  during period of 1 2  m onths from 
date of c o n tra c t: K ettles, alum inium
saucepans, «cookers, wash-boilers, w ater 
circulators, storage w ater heaters, cooker 
control un its, circulator control panels. 
Specifications from  Chief Engineer and 
Manager, E lectric Supply D epartm ent, 14, 
Dale E nd, Birm ingham , 4.

Gairloch, N ovem ber 25.—Supply, de­
livery and erection of h .t .  and l.t . distri­
bu tion  lines for N orth  of Scotland Hydro- 
Electric Board. Tender documents from 
the Engineers, Messrs. S train  and R obert­
son, 154, W est George Street, Glasgow,
C.2. Deposit, £1 Is.

Glasgow, Novem ber 26.— Supply of five 
electric vehicles. P articu lars from  General 
M anager, Corporation E lectricity  D epart­
m ent, 75, W aterloo S tree t, Glasgow, C.2.

Royton, N ovem ber 26. — Electrical 
installation in 50 houses a t  H aggate site. 
Particu lars from Engineer and  Surveyor, 
Town Hall, R oyton, Lanes.

Aberdeen, N ovem ber 27.—Electrical 
work in 30 houses a t  various sites. P a r­
ticulars from  County A rchitect’s Office, 22, 
Union S tree t, A berdeen.

Woolwich. N ovem ber 27.— Supply of 
electricity m eters, h .v . and  m .v . cables 
and  transform ers during year beginning 
Jan u ary  1, 1947. Specifications from
Borough Electrical Engineer, Electric 
House, Powis S treet, Woolwich, S.E.18.

Great Yarmouth, Novem ber 29.—Supply 
and delivery of domestic appliances du r­
ing the period of 12 m onths ending March 
31, 1948 (breakfast cookers, boiling rings,
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toasters, electric kettles, percolators, 
w ater heaters, waslr-boilers, refrigerators, 
washing machines, irons, vacuum  cleaners, 
fires, clocks, towel rails). P articu lars 
for all or any item s as listed from Chief 
Engineer and  M anager, Y arm outh.

Warwick, Decem ber 2 .—Firm s desirous 
of having their names placed on the County 
Council’s approved list of contractors, for 
heating, Oiot and  cold w ater supplies, steam  
services, laundry  and k itchen equipm ent 
and  electric ligh t and  power installations, 
should apply  to County A rchitect, Shire 
H all, W arwick, giving details of recent 
contracts and nam es, e tc ., of persons to 
whom reference can he m ade.

Dublin, December 4. —  Supply of 
2  1 0 0  yds. single-core and  1 10 0  yds, three- 
core I.e. 660 V cable, for P o rt and  Docks 
B oard. P articu lars from Secretary, Dublin 
P o rt and  Docks B oard. Dublin.

Manchester, D ecember 6 . — Supply, 
delivery and  erection a t  S tu a r t S tree t 
power station of air-cooling pipework for 
Nos. 67 and  6 8  boilers. Particu lars from 
Chief Engineer and  M anager, E lectricity  
D epartm ent, Town Hall, M anchester, 2 . 
Deposit, £1 Is.

Plympton-St. Mary, Decem ber 6 .— 
Supply of 6 600/415/240 V three-phase 
transform ers. Specifications from Clerk of 
the Council, Council Offices, Plvm pton.

Kingston-upon-Thames, December 9.— 
Supply and  delivery of p.i. cables. P a r­
ticulars from Borough E lectrical Engineer, 
17, High S treet, K ingston-upon-Tham es, 
Surrey.

Cardiff, December 10.—Supply and  de­
livery of (a) 11 kV  sw itchgear; (b) 500 
kVA transform ers; (c) 11 kV and l.v . 
underground cables, fo r w ork a t  W hit­
church. Particulars from E lectrical 
Engineer and M anager, 2, P ark  Place, 
Cardiff. Deposit. £1 Is. each.

Manchester, December 13.—Supply, 
delivery arid erection a t  S tuart S treet 
power sta tion  of soot blowers for Nos. 65 
and 6 6  boilers. Particulars from Chief 
Engineer and M anager, E lectricity  D epart­
m ent, Town H all, M anchester, 2. Deposit, 
£ 1  Is.

Epsom and Ewell D ecem ber 16.—  
Supply, delivery and erection of (a) one 
500 kVA three-phase transform er, and  (b) 
one ten-panel 11 kV, 150 MVA truck type  
sw itchboard. Specifications from Town 
Clerk. Town Hall. The Parade, Epsom , 
Surrey. D eposit, £1.

Leeds, D ecember 30.—Supply and 
delivery of electrically operated pum ning 
plant, w ith motors, sw itchgear, e tc . Par­
ticulars from Sewerage Engineer’s Office, 
Civic Hall. Leeds.
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S t r a n d  E l e c t r i c  H o l d i n g s ,  L t d . —  
R ept. for yr. ended Ju ly  11, shows income 
less exes. £16 154 (£16 752); ' inc.-tax
£7 216 (£7 882); div. 10% (same), plus 
bonus 2J% (sam e); fwd. £3 549 (£2 518). 
Gross trading prft. of sub. S trand  Electric 
and  Engineering for y r. ended April 30, 
£123 183 (£125 972); p rtf., a fter exes.,
etc., £37 064 (£38 313); E .P .T . and  ine.- 
tax  £26 851 (£30 197).

A s s o c i a t e d  I n s u l a t i o n  P r o d u c t s ,  L t d .  
—Surplus for 1945, £15 985 (£16 976), plus 
£20 257 (£19 549) bro t. in. mkg. £36 242 
(£36 525). To pref. div. £ 8  563 (£9 258), 
ord. div. 7% (5%) £ 8  996 (£7 010), fwd. 
£18 683. Combined prft. and  loss acct. 
shows trdg . p rft. before depreciation 
£448 150 (£479 390). A fter deprecn. £61903 
(£61 643), defd. repairs nil (£30 000), taxn ., 
e tc., net prft. £15 985 (£10 976). Current 
assets £1 869 067 (£1 667 994), against cur­
ren t liab. and provs. £1 033 534 
(£1 236 853).

V i c t o r i a  F a l l s  a n d  T r a n s v a a l  P o w e r  
C o . ,  L t d . —The Chairm an’s statem ent, 
circulated w ith  th e  report and  accounts, 
sta ted  th a t up to  the present th e  sales of 
fiower during th e  year h ad  continued satis­
factorily and w ith  a  rising tendency, which 
was also apparen t in  th e  costs. As was 
well known, th e  com pany’s undertaking 
on th e  W itw atersrand could be taken  over 
two years a fter an official notice had  been 
served, and  this notice could be given a t 
th e  end of 1948. So far. th e  company had 
bad  no authorita tive in tim ation of tho 
present intention of the South African 
G overnm ent on this subject.

C a p e  E l e c t r i c  T r a m w a y s ,  L t d . —R ept. 
and  accts. for the yr. to  Ju n e  30 posted 
sharehldrs. on London reg. from Cape 
Town on Nov. 1. Inc. in gross rev. shown 
of £181 500, b u t this inc. has been accom­
panied b y  an  inc. in  workg. costs. Cap. 
expend, for y r. £ 2 1  367. Paym ts. on 
acet. of vehicles to be delivered £51 537. 
Replaeem ts. res. incrsd. by  fu rther £20 000. 
N et prft. shows an  inc. of £36 550 after 
inersg. reserves by  £40 000 in three of 
the subsid. cos.’ accts. tow ards cost of 
im provem ts., and  additions and  writg. off 
of obsolete assets. P roft. for yr. £91 758 
(£55 208), to  replaeem ts. res. £20 000 
(same), div. 6 % (same).

H o l o p h a n e ,  L t d , —In  his sta tem en t a t 
tho annual meeting, th e  Chairman (Mr. H . 
G uy Campbell) said th a t the com pany 
already  had a  very  substan tia l order book, 
b u t its  possib’e progress was still restricted 
by  th e  prevailing conditions of supplies of 
m aterials, e tc., which, it  was hoped, would 
im prove during the  forthcom ing year.
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Cordial relations were being m aintained 
w ith tho H olophane companies operating 
in th e  U.S.A. and  France, tho long-stand­
ing interchange of pa ten ts and  technical 
developm ents was again in full force and 
the benefits of tho same, as well as their 
own researches, would bo p u t into effect 
us soon as circumstances perm itted . I t  
was interesting to  record, the Chairman 
said, th a t  it  was ju s t over 50 years since 
the Holophane system  of illum ination was 
introduced in B ritain , and  over th is long 
period of tim e their pioneering work in 
th e  scientific application an d  precision con­
trol of' artificial lighting had  been of o u t­
standing im portance. Their particular 
spheres of usefulness were well recognised 
by  lighting engineers and  others responsible 
for good illum ination, w ith  the  resu lt th a t 
Holophane products, in  combination with 
all modern forms of illum ination, were 
employed in  every p a r t of tho  world.

F e r r a n t i ,  L t d . —A fter reviewing the 
balance sheet, Mr. V. Z. de Ferran ti (chair­
m an and  m anaging director) said th a t the 
accounts covered a  year of transition , and  
during th a t year a  great deal of rearrange­
m en t and  adap ta tion  to  peace conditions 
had  been accomplished. One m ajor opera­
tion, involving tho m ove of their in s tru ­
m ent departm ent from a  requisitioned 
building in  B ury to the  factory  in  Moston, 
had been completed. The to tal num ber 
employed, a fter falling rapidly  from the 
war-time peak of 1 2  090, h ad  now steadied 
and showed an  upw ard tendency, tho 
present figures being 7 000. The use of 
electricity, which had  been increasing for 
a  num ber of years a t  approxim ately 1 0  per 
cent, per annum , was effecting a  great 
saving in coal, and  its  use in  tho present 
year would probably save 30 million tons 
of coal, com pared w ith tho q u an tity  which 
was required to  give equivalent am ounts 
of heat, light and  power a t  the beginning 
of th e  century . I t  was very  desirable th a t 
the progress now being m ade should be 
continued by  an adequate supply of elec­
trical p lan t and  appliances. Tho company, 
whose activities covered th e  field of m anu­
facture of equipm ent for th e  supply in­
dustry  as well as domestic equipm ent for 
the public, had  a  p a rt to p lay in  th is pro­
gress. In  th e  export field, Mr. de F erran ti 
continued, orders had  been obtained from 
Finland for £250 000-worth of transform ers, 
which included several 64 000 kVA, 230 kV 
three-phase units.

E r i n o i d ,  L t d . —A t the annual general 
m eeting, the address b y  th e  Chairm an (Mr. 
W. G. W aldron), was taken as read. I t  
began by  pointing out th a t, in  view of the
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recom mendations of the Cohen Committee, 
the accounts had  been presented in a some­
w hat modified form. The trading profit 
for th e  year, a t  £133 020, was m ore than  
double th a t of th e  previous year, and the 
value of sales constitu ted  a  record for the 
com pany. D uring th e  year, they  had ex­
perienced a  considerable increase in the 
ra te  of wages and  the cost of raw 
m aterials, b u t the profit m argin h ad  been 
m aintained, although in some cases the 
selling prices had  actually  been lowered.

A n g l o -A r g e n t in e  T r a m w a y s  C o . ,  L t d . 
—Tn th e  course of his speech to  the share­
holders, Sir B ernard Docker (chairman) 
said th a t th e  am ount of th e  com pany’s loss 
for 1045, th a t was to  say, £197 284, com­
pared w ith £11 172 in 1944, when no de­
benture in terest was chargeable, constituted 
b u t ano ther forceful rem inder of th e  lack 
of goodwill to w hich the com pany had  for 
so long been subjected b y  th e  responsible 
authorities in Argentina. I t  was un- 
necessary for him  to recount all th e  an te­
cedents of the  worsened situation, b u t he

though t it  desirable to  stress the extent 
to  which th e  causes of th a t  situation had 
been added to  since lie addressed them  
1 2  montlis ago, particularly the  fu rther un­
compensated burdens th a t  had  been 
im posed upon th e  Buenos Aires T ransport 
Corporation by  order or approval of th e  
Argentine Government. H e would refer 
especially to  th e  now decrees relating to  
wage increases, bonuses and social bene­
fits, following u p  the substan tia l increases 
ordered in 1939 and 1944, and to  thb 
G overnm ent’s loaning of money to  the 
eorjioration for extensive rolling stock 
purchases, on conditions which am ounted 
to an  indefinite m ortgaging of the corpora­
tion ’s fu ture revenue, and therefore an 
equally indefinite postponem ent of any 

.dividend paym ents to  its  shareholders. An 
undertaking w hich transported  something 
like four million passengers daily and 
which paid o u t in wages and social bene­
fits some SO per cent, of th e  fares i t  col­
lected was, he would ven ture  to  assert, 
w orthy  of some b e tte r  treatm en t th an  it 
was a t  present receiving.

E v e n ts
I .E .E ., WESTERN CENTRE.—B r is to l .  I n s t a l l a ­

t io n s  G ro u p . ' E n g in e e r in g  P r in c ip le s  A p p lied  
t o  th e  D e sig n  o f D o m e stic  W a te r  H e a t in g  
I n s t a l l a t i o n s  o f th e  S o lid  F u e l /E le c t r ic  T y p e ,”  
I t. G r ie r s o n  a n d  F o rb e s  J a c k s o n .
Tuesday, Novem ber 26

I .E .E ., S . MIDLAND CENTRE, RUGBY SUB­
CENTRE.—“ T h e  E v a lu a t io n  o f E e s t r ik in g  V ol­
ta g e s .” J .  R . M o rtlo ck . 6.1,5 p .m .

Ï .E .E ., S. MIDLAND CENTRE.—L o u g h b o ro u g h .
“ In f lu e n c e  o f R e s is ta n c e  S w itc h in g  o n  th e  
D esig n  o f H ig h  V o lta g e  O il C ir c u i t  B re a k e r s .”
II . E . Cox a n d  T . W . W ilcox .

I .E .E .—L o n d o n . R a d io  S e c tio n . D iscu ss io n ,
“  T h e  E co n o m ics  a n d  S u b je c t iv e  R e q u ire m e n ts  
o f T e le v is io n  P ic tu r e  S izes,”  o p e n e d  b y  D . C. 
•B irk in sh aw . 5.50 p .m .

I .E .E ., X .W . CENTRE.—M a n c h e s te r .  " T h e  
E le c tr ic a l  E n g in e e r in g  I n d u s t r y  in  th e  P o s t-  
W a r  E c o n o m y ,”  G. L. E . M etz  a n d  R . L. 
D a v ies . 6 p .m .

Co v e n t r y  E l e c t r ic  Cl u b .—F ilm  Show .
6.50 p .m .

Wednesday, Novem ber 27
I .E .E .. SCOTTISH CENTRE. — E d in b u rg h .  

■“ T h e o ry  o f S e rv o  S y s te m s , w i th  P a r t i c u l a r  
R e fe re n c e  to  S ta b i l i s a t io n ,”  A . L . W h ite le y . 
6 p .m .

INSTITUTE OP WELDING.—L o n d o n . " T h e  
I n s p e c to r 's  A p p ro a c h  to  R a d io g ra p h s  o f M .S. 
B u t t  W eld s ,"  E . F u c h s , L . M u llin s  a n d  S. H , 
S m ith . 6 p .m .

Friday, November 29
I .E .E .. N .E . CENTRE. STUDENTS' SECTION — 

N e w ca stle -o n -T y n e . "  I n s u l a t i o n  T e c h n o lo g y ,”
B. A . L . E l l in g s .  6 M  p .m .

INSTITUTION OP ENGINEERING INSPECTION.— 
G lasgow . ” T h e  E le c tro n  M icro sco p e  a s  a n  A id  
to  In s p e c t io n ,”  R . R . D av y . 7.50 p .m .

JUNIOR INSTITUTION OP ENGINEERS.—L o n ­
d o n . “  T h e  T re n d  o f P a t e n t  L aw ,”  G. W . 
T o o k ey . 6.50 p .m .

THE E L E C T R IC IA N

C o m in g
Friday, Novem ber 22 (To-day)

I .E .E .—L o n d o n . M e a s u re m e n ts  S e c tio n .
“  T h e  D esig n  o f a n  E l l ip so id  V o ltm e te r  f o r  th e  
P r e c is io n  M e a s u re m e n t o f  H ig h  A l te r n a t in g  
V o lta g e s ,”  a n d  “  C a l ib r a t io n  o f  U n ifo rm -F ie ld  
S p a rk -G a p s  f o r  H ig h  V o lta g e  M e a s u re m e n t a t  
P o w e r  F r e q u e n c ie s .” F . M. B ru c e . 5.30 p .m .

E l e c t r i c a l  E n g i n e e r i n g  S o c ie ty .—L o n d o n . 
V is i t  to  C .E .B . C e n t r a l  C o n tro l  R oom , S o u th ­
w a rk . 7 p .m .

ILLUMINATING ENGINEERING SOCIETY.— 
B irm in g h a m . “  L ig h t in g  f o r  P h o to g r a p h y ,”
G. A. J o n e s .
Saturday, Novem ber 23

I .E .E ., N. w e s t e r n  S t u d e n t s ’ s e c t io n  — 
M a n c h e s te r .  A f te rn o o n  V is i t  to  M e tro p o lita n -  
V ic k e rs  E le c t r ic a l  Co., L td .

I . E . E ., N . M ID. STUDENTS’ SECTION.—L e e d s .
“ V ib ra t io n  D e m o n s t r a t io n ,”  M r. F o s te r .  

S.30 p .m .
I .E .E .. N . EASTERN STUDENTS' SECTION — 

V is it  to  B u s h in g  Co., H e h b u rn . 2.30 p .m .  
ASSOCIATION OP MINING, ELECTRICAL AND

M e c h a n i c a l  e n g i n e e r s ,  s .  w a l e s  b r a n c h  — 
P o n ty p r id d .  “  E le c t r ic i ty  in  M in es  D u r in g  th e  
Y e a r  1945,”  d is c u s s io n  o p e n ed  b y  G. M. H a rv e y . 
6 p .m .

INSTITUTE OP PnYSICS.—Sheffie ld . "  T h e  D e­
v e lo p m e n t o f th e  M etro -V ick  S p a rk  U n i t , ” 
M essrs . B ra u d o  a n d  C la y to n . 2 p .m .

Monday, Novem ber 25
H i ,  S. MIDLAND CENTRE—B irm in g h a m . 

S u m m a r y  o f p a p e r s  a n d  le c tu re s  a t  th e  R a d io ­
lo c a tio n  C o n v en tio n , 1946, b y  R . A. S m ith . 
6 p .m .

I .E .E ., N .E . CENTRE—N ew castie -o n -T y n e .
T a lk  on  th e  d e v e lo p m e n t o f th e  I .E .E . B en e v o ­
le n t  F u n d ’s  f i r s t  r e s id e n t ia l  e s ta te ,  b y  E . 
L ee te . “ R u ra l  E le c tr i f ic a t io n :  T h e  U se  o f th e  
S in g le -P h a se  S y s te m  o f S u p p ly , J .  S. P ic k le s  
a n d  IV. H . W ills . S p .m .

I .E .E .—L o n d o n . D iscu ss io n  o n  “  T h e  H e a t  
P u m p ,” o p e n e d  b y  J .  A. S u m n e r .  5.50 p .m .
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M ortgages and Charges
N o te .— The Companies A ct of 1908 provides that 

every mortgage or charge shall be registered within 
21 days after its creation, and tha t every company 
shall, in its annual summ ary , specify the total amount 
of debt due from  it in respect o f mortgages or charges. 
The following mortgages and charges have been 

registered. The total debt prior to the present creation, 
as shown in the annual summary , is given— marked 
with an  *—followed by the date o f the summary , but 
tuch tota l m ay have been reduced.

W e s t  L o n d o n  a n d  P r o v i n c i a l  E l e c t r i c  
a n d  G e n e r a l  T r u s t ,  L t d .  London, E .C .— 
O ctober 15, T rust Deed da ted  Septem ber 
30, 1946, securing £190 000 deb. stock, 
p resen t issue £40 000; general charge. 
*£200 000. Ju n e  13, 1946.

U n i v e r s a l  E l e c t r i c  T im e  a n d  T e l e ­
p h o n e  S y s t e m s ,  L t d .  Liverpool.—October 
23, T ru s t Deed dated  October 15, 1946, 
securing £50 000 (not ex.) Registered 
Notes, present issue £30 000; charged on 
sufficient rental contracts to  produce an ­
nual ren tal income of £ 1 0  0 0 0  for nex t 
six years a fte r charge arising. *£4 525. 
March 5. 1945.

B e n t o n  R a d i o  a n d  C y c l e  C o . ,  L t d .  
Newcastle-on-Tyne.—O ctober 26, by order 
on term s, m ort., to  W alker W allsend and 
W illington Perm anent Benefit Bldg. Soc. 
securing £ 2  600 and  fu rth er advances; 
charged on shop and premises a t  Four 
Lane E nds, Longbenton.

County Court Judgm ents
N o te .— The publication o f extracts from  the 

**Registry o f C ounty Court Judgm ents” does not 
imply inability to pay  on the part o f the persons named. 
M a n y  of the judgments m ay have been settled between 
the parlies or paid. Registered judgm ents are not 
necessarily fo r  debts. They m ay be actions. B u t the 
Registry makes no distinction. Judgments are not 
returned to the Registry i f  satisfied in  the Cour. books 
within  21 days.

P a s k E l l , F . C. (male), 6 8 , S utton  Rood, 
Southend-on-Sea, radio dealer. £15 Is. 2d. 
Septem ber 18.

N o r t o n ,  J .  (male), 111, X orthgate 
Street, C anterbury , radio dealer.
£12 16s. 7d. October 18.

C o n n e t t ,  W . (male), 175, Ellon Street, 
Pendleton, Salford, radio dealer.
£37 3s. 5d. Septem ber 18.

B r i t t o n ,  A. J . (male), trading as M o o r  
R a d i o ,  9 , Moorside R oad, H eaton Moor, 
Lancs, radio dealer. £172 17s. Sep­
tem ber 18.

W h e a t l e y ,  R. B. (male), 12, Lower 
Bristol R oad, B ridgw ater, Som erset, elec­
trical engineer. £65 12s. 2d. Septem ber 
23.

S t r e e t e r ,  S. (male), Auto E lectric Ser­
vices, E ast S treet, Petw orth , Sussex, 
electrical engineer. £11 11s. 6 d. Sep­
tem ber 30.

G ib s o n ,  F. W . (male), 54, Thornhill

R oad, H andsw orth, W arwick, radio 
dealer. £15 Is. Septem ber 9.

Orders for D ischarge
B a r k e r ,  John  R ichard , residing and 

carrying on business a t  Tanshelf House, 
F ro n t S treet, Pontefract, also, carrying on 
business a t  183, K irkgate, Wakefield, 
formerly residing and  carrying on business 
a t  Gillygnte, P ontefract, York. Wireless 
dealer. Court — Wakefield. D ate of 
Order — October 15, 1946. Discharge
granted subject to  ban k ru p t’s consent to  
judgm ent being entered against him  in 
the 'Wakefield County Court by the 
Official Receiver for £20 and £1 10s. for 
costs. (The am ount has been paid to  the 
Official Receiver.)

Dividends
S u t c l i f f e ,  John  A nthony, residing a t 

20, Sandylands, Prom enade, Moreeambe 
and Hcysham , Lancs., and carrying on 
business a t  Main S treet, Bolton-le-Sands, 
plum ber and  electrician. Court— Preston. 
Amount per £— Is. 2 |d . Payable—Novem­
ber 27, 1946, a t The Official Receiver’s 
Office, 7, Lord S treet W est, B lackburn.

M e ta l P r ic e s
Monday, November IS 

Copper— Price Inc. Dec.
Best Selected (nom.)...per ton £96 10 0 £14 0 0 — 
Electro Wire bars ... „ £98 0 0 £14 0 0 —
H.O. Wires, basis. ... „ £112 5 0 £15 10 0 —
S h e e t.........................  „ £138 10 0 £14 0 0 -

Brorue Electrical qualUy 
1% Tin—
Wire (Telephone) basis per ton £131 0 0 £15 10 0 — 

Brass (60/40)—
Rod basis   „ 10%d. lV4d . —
W i r e ............................  „ f- w .

Iron and Steel—
Pig Iron (E. Coast He­

matite No. 1) ...perton £8 19 0
Galvanised Steel Wire

(Cable Armouring)
basis 0.104 in. ... „ £32 10 0

Mild Steel Tape (Cable
Armouring) basis
0.04 in.) ...............  „ £21 15 0

Lead Pig—
English ...............  „ £56 10 0
Foreign and Colonial... „ £55 0 0

Tin—
Ingot (minimum of

99.9% puritv) ... „ £381 0 0
Wire, basis ............... per lb. 4s. 10£d.

Aluminium Ingots ...perton  £72 15 0
Spelter ...............  ... „ £55 0 0
Mercury (spot) ... perbott. £25 0 0

Prices of galvanised steel wire and steel tape snpplied by 
O.M.A. Other metal prices supplied by B.I. Callender’s 
Cables, Ltd. The latter prices are nominal only, and do 

not include any allowances for tariff charges.
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R a T H m iL L
CABLE INSULATING PAPER

A U C H M U T Y  & LONDON MANCHESTER BIRMINGHAM

TulUl fZuiieU T Co.Jtd. m ? u s .Em a rk Ain c h  1 Tu d o r S t rM t  372 V u 'iid in g**'"g‘ 116
SCOTLAND E.C.4 Corporation Street Col more Row
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A C ondenser Service  
seco n d -to -n o n e  for  value, 
quality and d eliver ies  . . . .
As soon as  su ffic ien t la b o u r  a n d  ra w  m a te ria ls  
a r e  a v a ila b le , th e  E le c tr ic a l tr a d e  w ill p ro ­
ceed  't o  s a t is fy  th e  p ent-u p  d em a n d  fo r  
F lu o re sc e n t L ig h tin g . S u c h  ap p a ra tu s, in  
c o m m o n  w ith  N eon  S ig n s  an d  m o st typ es o f 
A .C . M o to rs , needs P o w e r  F a c to r  C o rre c tio n  
an d  R a d io  In te rfe re n c e  S u p p re ssio n  b y  m ean s 
o f  C o n d en sers . F r e e d  fr o m  m o st o f  th e ir  
e sse n tia l w a r-tim e  co m m itm e n ts , T .C .C .  a re  
n o w  a p p ly in g  th e ir  en erg ies  a n d  reso u rces 
to  th is  sp e c ia lise d  w ork .

I llu s tra te d  a b ove  is a s m a ll se lectio n  o f  o u r  
co m p re h e n siv e  ra n g e  o f  sp ecia l typ es 
d esign ed  fo r  th e  C o n tin u o u s A .C .  W o rk in g  
con d ition s en co u n tered  in  th is  sp h e re . T h e  
c o m p a c t cy lin d r ic a l ty p e s  fo r  P o w e r  F a c to r  
C o rre c tio n  a r e  h o u sed  in  A lu m in iu m  co n ­
ta in e rs , c o m p le te ly  h e r m e tic a lly  sealed , w ith  
th e  co n d en ser e le m e n t im p r e g n a te d  in  
p e tro le u m  je lly  u n d e r  a  h ig h  v a c u u m  p ro c ess . 
T h e  m o re  fa m il ia r  r e c ta n g u la r  t in  b o x  p a t­
tern s a r e  s im ila r ly  tr e a te d  an d  ca n  b e  su p p lied  
in  a n  in fin ite  v a r ie ty  o f  sh ap es an d  sizes, w ith  
co n ven ien t m eth o d s o f  m o u n tin g  to  su it de­
s ig n e rs ’ re q u ire m e n ts . T h e  “ s tre a m lin in g ”  o f 
f ittin gs ca lls  fo r  co -o p era tion  fr o m  th e  co n ­
d en ser m a k er, an d  T .C .C .  E n g in eers  a r e  re a d y  
and  w illin g  to  w o rk  w ith  yo u  in  su ch  m a tte r s .

CO NDENSER SPECIALISTS FOR -40 YEARS.

CONDENSERS
esp ecia lly fo r

D isch a rge  &  
F lu o r e s c e n t  

Ligh tin g
e

N eon Signs  

A .C . M otors

J463



ELECTRIC M O T O R &  ARMATURE REWINDS

AUTOMOBILE-  GENERATOR
A ND

STARTER ARMATURE REWINDS 

OUR SPECIALITY

P R O M P T  
A T T E N T I O N  

G I V E N  TO A LL  
E N Q U I R I E S
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electric iron '

Sturdily built with heavily 
plated  base .moulded 
handle, & cover, colour 
enamelled in various,attractive 
shades or heavily nickel 
plated. Voltage as required 
i50ivatts in each case.

Earth connector. 
Approximate weiyhl-6lhs.

Retail selling 
Price 30/- ClAYTOH, LEWLS& MILLER, LTD.,

Supplied through Factors only C/fM  * ,  MANILLA RD.. SOUTHEND'ONSEA

R .P .  927

S fl O n  111 V  1? 0 I T U  TENBT WORKS ■ l9-JI WARSTONE L AU D  U U l  A  £  A  L I  « B i r m i n g h a m  - i

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

Normally, we like orders—can't have enough 

of ’em, in fact— but just at present we're 

snowed under. W e're doing our utmost to 

please everybody as quickly as we can, but 

we simply can't turn out Tenby Electrical 

Accessories as speedily as either we, o r our 

customers, could wish. Please be patient, 

it- is n ’t our fault they're so popular . . . 
o r is it?

E L E C T R I C A L  l O n h V  A C C E S S O R I E S
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u a n t i t i e s .

nail m e ta ls  
r made from , small y°ur

a toolmg
, substantial

CEVt'onstonc

THE NOTTINGHAM THERMOMETER Co., Ltd.

W e  s u p p l y  a n d  r e p a i r  
t h o u s a n d s  o f  G l a s s  
C o o k e r  T h e r m o m e t e r s ,  

a
Send your consignments o f 
broken therm om eters t o :

MANUFACTURERS OF 

PYROMETR1C EQUIPMENT
INDICATORS— W all Type, Portable, 

M ulti-po in t, Panel Mounting.
THERMO-COUPLES-Base& Rare Metals.
RESISTANCE THERMOMETERS.
COMPENSATING CABLES.
SHEATHS— Refractory, Steel, A lloy, etc.
SPARES—W ires. Clements, Insulators, 

Thermo-Couple Heads, etc., etc.

THERMOMETERS
GLASS STEM DIVIDED— Ranges up to  

550° C. o r 1,000° F.
GLASS IN VARIOUS METAL FITTINGS—  

Pipe Type, Jam, Varnish, Molcen Metal. 
Quenching Bath, Bakers, Dyers, Flue 
Gas, etc,

DIAL VAPOUR PRESSURE — Flexible 
Capillary and Rigid Stem Patterns, etc.

63, MANSFIELD ROAD - NOTTINGHAM, ENGLAND
'Phone: 45815
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A IDAS ELECTRIC LIM ITED, SADIA W O RK S, ROW DELL ROAD, 
N O RTHO LT, M IDDLESEX 

’P h o n e : W AXlow 1 6 0 7  ’G ram s: AIDASELECT GREENFORD

The Sadia TYPE U.D.B. elec­
tric water heater provides a 
completely automatic hot water 
system for the small house or 
flat. Like most good things, 
the Sadia is simple; it needs 
the absolute minimum of work 
to install and occupies the least 
possible space. It requires no 
flues or ventilation, it docs 
away with complicated piping 
problems. Many thousands of

COR1SERCROFT (PLAS
subsidiary o f  Cornercrofi Ltd. A C E  W O R K S ,  C O V E N T R Y

Sadias arc in use today and we 
are building more and more 
each week. Although the 
number of orders prevent 
delivery from stock, the Sadia 
U.D.B. is well worth waiting 
for. Write for further details 
now. Delivery of orders 
supported by' W.B.A. Priority' 
can usually be arranged to 
fit in with the building pro­
gramme.

y^H odem ,, //e c u c iiliil a t id  '/m c tic c d

A t a touch the “ Wanda-
lite ”  Adjustable Table 

Lamp takes up any posi­

tion you require, yet 

because o f the unique 

balanced mechanism it 
always “ s ta ys p u t” — light 
exactly w here you require

ADJUSTABLE TABLE LA M P
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R O M  t h e  
w o r l d  - f a m o u s  

Terry factory come 
steel clips, bronze clips, 

stainless clips, big clips, 
little clips, wide clips, narrow 

clips — in fact clips in  every con­
ceivable shape and size.

Illustrated here are two of our stock 
patterns, 80 and 8 i, made in a range of 

sizes to grip from i  in. to i j  in.
M aybe a clip of special shape would be 

necessary for the job you have in  m ind. Well, 
we can help you because we m ake clips for 

hundreds of uses. We can m ake to print or specifica­
tion, or our Research Departm ent will design for you.

Our knowledge of clips has advanced side by side with 
our 9 1  years’ spring-m aking experience, and we should like 

to send you our catalogue.

Sole Makers:
HERBERT TERRY & SONS LTD., REDDITCH
LO N D O N  M A N C H E ST E R  B IRM IN G H AM

h i  m a y  s p m e i

•fa a n d  j u s t  a fe w  
special shapes we 
have made to order.

Established 18 5 5

T - C ,

THE E L E C T R IC IA N 22 N O V E M B E R  1946



SOLDERING IR O N /  
ENGRAVING P E N / • 
/O L D E R  P O T /  •

9RANDING I R O N /  
DRYING O V E N /  

GLUE P O T /

yç.j & : * : ■ ? v’.\" I--

BUCK & HICKMAN LTD.
(E LE C T R IC  TO O LS D IV ISIO N)

23 Albemarle Rd., Beckenham . Kent 
27/32 W hittall Street, Birmingham 
47/49 Robertson Street, Glasgow 
13/15 Albion St., Gaythorn. ManchY 
264 W ater R d ., Afperton, Middx.

•J
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Another new 

H O O V E R  
product 

to he launched 
shortly

SHADED
POLE

MOTORS
o f entirely 
new design

■llllll

ALSO FRACTIONAL H.P. MOTORS
Squirrel Cage Induction Motors. Split Phase, 
Capacitor o r  Three Phase Types. Solid o r 
Resilient mounting. Ball o r Sleeve Bearings.

H .P . O verall
Length

Body
D ia m eter

A pprox.
W eig h t

1/6 10 7/32 in. 6 9/16 in. 24 lbs.

Í 10 15/32 in. 6 9/16 in. 26 lbs.

* 11 25/32 in. 6 9/16 in. 36 lbs.

If you make Refrigerator condensers, Air conditioning 
units. Room Heaters, Fans, or similar appliances you will 
find these motors particularly effective on account o f their 

high starting Torque 
silence in operation 
reliability

and we would strongly advise that you get in touch 
with us now as to your future 
requirements.

T W O  T Y P E S  
T O  BE A V A I L A B L E

L a rg e ................ 400 grm/cms.
Small . . . . . .  130 grm/cms.
Speed . - approx. 1,100 R.P.M. 

/S "  . \  on load.

volts SO

Performance curves and data on o the r types 
supplied on request.

HOOVER LTD
P E R IV A L E  
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