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Lead alloy tub ing  'o r  op e ra tio n  
'■ P lu to  ”  being e x trude d  on the 
H enley S tra ig h tT h ro u g h  Lead Press. 

0

THE B U LK  OF THE LEAD A LLO Y  
TU B IN G  USED FOR H.A.I.S . 
CABLE W A S  M AD E O N  HENLEY
STR AIG H T T H R O U G H

PRESSES.

LEAD

W . 1. HENLEY 'S  TELEGRAPH 
W O R K S  C O M P A N Y  LIM ITED 
M ILTON COURT, WESTCOTT, 

D ORKING, SURREY

J L U I O
e x t r u d e  flawless  

UT EC - s h  e a t h i n g  f o r

L E S
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ELECTRICAL STEEL
FOR TRANSFORM ER A N D  D Y N A M O  W O R K  • "

ELECTRICAL STAMPINGS
OF A LL  DESCRIPTIONS

SPECIAL ALLOY SHEET f o r  M A G N E TIC  TEMPERATURE

C O M P E N SA TIO N  - H IG H  FREQUENCY 'W O R K  - RELAYS

RICH ARD T H O M A S  & B A LD W IN S  L IM ITED
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l ^ e ô i e v d a i / ô

standards 
are not good 

enough

5 ,o - d c u f  !

P L A S T I C S  M A Y  H E L P  T O  
IMPROVE Y O U R  PRO DUCTS

Why not ask our advice?
W e m ake  —

•  R A D I O  S L E E V I N G S
•  I N S U L A T I N G  T U B I N G

•  S P E C I A L  T U B I N G  F O R  
C O N V E Y I N G  L I Q U I D  

F O O D ,  E T C .

•  COVERED W IRES & CABLES

^  Pot ent i al  user s  o f  
H i g h  F r e q u e n c y  
E q u i p m e n t  
s h o u l d  w r i t e  f o r  
p a r t i c u l a r s  o f

T E N A P L A X  
C O -A X IA L  CABLE

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

P I O N E E R S  I N  P L A S T I C S  

7 P A R K  L A N E  • L O N D O N  • W .  !



E l e c t r i c a l  e n g i n e e r i n g
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Mining Type 
TRANSFORMERS

1X1

Flame-Proof  
T an ks
Supplied 

up to 5 k V  A  
inclusive

“ B R U S H ”  P R O D U C T S
i n c l u d e :  — T u rb o  -  G enera to rs. 
T ra n sfo rm e rs , E .H .T . a n d  M .T . 
S w itchgear, A .C . an d  D .C . M o to rs  
a n d  G en e ra to rs , C onverto rs, B us and 
C oach B odies, T ra c tio n  E q u ip m en t, 
B a tte n ’ E lec tric  V ehicles an d  T ru c k s

L O U G H B O R O U G H
E N G L A N D

BRANCHES : London, M anchester, Leeds, B irm ingham , Newcastle, G lasgow, C a rd iff, Bath , Belfast, D u b lin .

THE m ining type Trans
form er with its flam e

proof tank fitted w ith cable 
boxes as illustrated, is supplied  
as a com plete flam e-proof 
unit for use in  m ines to m eet 
the special requirem ents o f  
the M ines D epartm ent. The 
flam eproof tank and cable 
boxes have been officially  
approved by His M ajesty s 
Inspector o f  Mines, M ines 
D epartm ent Station, Buxton.

Send us your next enquiry which 
will receive the attention of our 
Technical Engineers.
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B.I. M in in g  Type C o u p lin g  Boxes p ro v id e  a 
means o f m a k in g  th e  cab le system  as re a d ily  
tra n s p o rta b le  as the  o p e ra tin g  m a ch in e ry .

E xtensions, w ith d ra w a ls  and re pa irs  can be 
e ffected w ith  m in im u m  e x p e n d itu re  o f t im e  
and m a te r ia l.

C o llie ry  e le c tr ic a l system s can be s tandard ised  
in re gard  to  cab le leng ths and sizes, w ith  
co m p le te  in te rc h a n g e a b ility  o f com ponents .

J o in t in g  can, i f  d e s ire d , be c a r r ie d  o u t on 
th e  surface , under best possib le  c o n d itio n s .

Fo r w o rk in g  pressures up to  660v. and 3,300v.

B O T. MINES DEBASEMENT 
CERTIFICATES Nos. 698. 49?. 

498/1. 69?//. 498/2.

WRITE 1 0 R FULL 
PARTICULARS and QUOTE 

REFERENCE N.S.M .10.

M INING
TYPE

COUPLING
BOXESB.I.

B R I T IS H  P A T E N T S  NO S.,2 8 8 ,8 8 5 /2 8 6 .3 4 4 /4 3 3 .3 2 3

BRITISH INSULATED CALLENDER’S CABLES LTD.
Prescot, Lancash ire . Telephone : P resco t 6571

Every practical combination of 
cable coupling can be assembled 

from these units
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of brightness 
in the home, office and 
factory! Brightness, 
cheerfulness, cleanli- 

fresh air, good 
health andgood lighting 
are the order of theday.

lighting is a tonic 

-especially withOsram!

A d rt. o f T he G en e ra l E le c t/«  C o . L td .. M agnet H ouse. K tngtw jjr. L ondon. W  C 2 ,



1 5 , 0 0 0  k V A .  
S y n c h r o n o u s  C o n d e n s e r  

o n  t e s t  p r i o r  t o  s h i p m e n t  t o  
N e w  Z e a l a n d .B TH  products include 

all kinds o f  electric 
plant and equipm ent; 

M azda lamps and 
M azdalux lighting 

equipment. SPECIFY 
BTH

August 24, 1945

LARGE

ELECTRICAL

THE ELECTRICIAN vii

PLANT
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5 .WOLF E- CO. LTD.. PIONEER WORKS. HANGER LANE, LONDON. W .5, PERivoie 5631-3
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C o g en tN . 104
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POWERFUL HAMMERING 
S P EED S  PRODUCTION  

ON EVERY JOB

"SLING-SHOT" D R IV E-Secret of 
Thor Hammers Powerful Blow

Pack* m ore pow er info every  b lo w —The Thor 
Hammer'» radically different "Sling-Shot” Drive i» 
a shock-proof rubber connection that drives the 
piston in powerful hammer action. It whips the 
piston back and forth 1,600 times per minute, 
acting as both power accumulator and shock 
absorber. The blow of the piston is not felt by the 
operator nor is it transmitted to the gears or motor.

The Thor Portable Electric Hammer de
livers 1,600 blows a minute— every one 
a more powerful blow than any ham
mer o f comparable size and capacity.

For any installation work in stone, wood or 
metal. There are hundreds o f jobs o f star-drilling, 
channeling, demolition, cleaning out mortar, web 
cutting, removing form marks, cutting, gouging, 
shaping, chipping, scaling, bushing and many 

v more on which this powerful Thor Hammer will 
save time and money.

W eighing only 14 pounds, and ¡ust 13Vs inches 
• in length, it can be operated easily in any 

position . . .  can go with the operator into the 
)  tightest, hardest-to-get-at corners.

• Combined with this important handling ease 
are power features o f a specially designed Thor 
motor that transmits power through heavy-duty,

‘ helical cut gears, and full ba ll bearing construc
tion, which is fu lly  sealed to keep Put dust and 
dirt. These features provide fast, sure hammering 
to get installations started.

Portable Pneumatic a nd Electric Tools

INDEPENDENT PNEUMATIC TOOL COMPANY
—— ---------------------------------------------- .  ' *v

INDEPENDENT PNEUMATIC TOOL CO.jiTD.
40, Broadway, London, S .W .I .



£xpeiience 
pea ksiofte
over i 
o i a tftiî

METROPOLITAN VICKERS ELECTRICAL CO.LTD.
T R A F F O R D  P A R K  M A N C H E S T E R  1 7

y S l ^ i H d u c f i o n
I M P R O V E  Y O UR  L I G H T I N G  i n  c o n s u l t a t i o n  w i t h  
M E T R O V IC K ’S I L L U M I N A T I N G  E N G I N E E R S

L/C 203  

B



.W . 3 6 3 6 . . .
and you w ill be put th rough  

to  LEY 3636, the  Leyton W o rks  

o f the  London E lectric W ire  
Company and Smiths L im ited, 
the  centre  o f supply and ser
vice fo r  all . types o f insulated 
w ind ing  w ires and strips. The 

Standard o f q ua lity  maintained 
requires no emphasis.

TH E ELECTRICIAN August 24, 1945

THE LONDON ELECTRIC WIRE COMPANY AND SMITHS LIMITED 
C H U R C H  ROAD ' L E Y T O N  • L O N D O N  - E * 10
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Q n w a ïd Lù a fit
w h e n  the National e ffo rt has been crowned 

w ith  overw he lm ing  success in W AR  
p roduction  B ritish  factories must swing back 
to  no less in tensive p ro duction  fo r  the  re 
hab ilita tion  o f the N a tion  and the  W o rld .

Electrical cables, essential fo r  war, are no 
less essential fo r  the  arts o f PEACE, and the  
lessons learned in war call u rg en tly  fo r devel
opm ent and application by th e  best brains in 

the Industry.

“  x  Users o f C .M .A. Cabl es

.M .A. 1 can rest assured tha t , they

Hegd. Trade Mark 
No». 5GG, 5S5-0-7

MEMBERS OF THE C
T h e  A n c h o r  C a b le  

C o . Ltd .
B r itis h  In su la te d

C a b le s  Ltd . 
C a lle n d e r 's  C a b le  & 
C o n s tr u c t io n  C o.

Ltd.

C o n n o lly s  (B la c k le y )  
Ltd .

T h e  C r a ig p a r k  E le c 
t r ic  C a b le  C o . L td .

C r o m p to n  P a r k in so n  
L td . (D e r b y  C a b le s  

L td .)

E n fie ld  C a b le s  L td .

E d is o n  S w a n  C a b le s  
L td .

W . T . G lo v e r  A  C o .
Ltd .

G r e e n g a t e  & Ir w e ll  
R u b b e r  C o . L td .

W . T . H e n le y 's  
T e le g r a p h  W o r k s

C o . L td .
J o h n s o n  & P h ill ip s  

L td .

T h e  In d ia  R u b b e r ,  
G u tta -P e r c h a  A T e le -  
g ra p h  W o r k s  C o . L td . 
(T h e  S i lv e r to w n  C o .)  

L iv e r p o o l E le c tr ic  
C a b le  C o . L td  

T h e  L o n d o n  E le c tr ic  
W ir e  C o . a n d  S m ith s  

L td .

T h e  M a c in to sh
C a b le  C o . L td . 

T h e  M e tr o p o l ita n  
E le c tr ic  C a b le  & 
C o n str u c t io n  C o .

L td .
P ir e ll i-G e n e r a l  
C a b le  W o r k s  Ltd. 
(G e n e r a l E le c tr ic

C o . L td .)  

S t .  H e le n s  C a b le  it  
R u b b e r  C o . L td . 

S ie m e n s  B r o th e r s  A 
C o. L td . (S ie m e n s  
E le c tr ic  L a m p s and  

S u p p lie s  L td .)  
S ta n d a r d  T e le p h o n e s  

& C a b le s  L td .

U n io n  C a b le  C o . L td .

are served by unsurpassed 
products o f Research and 
Engineering.

l ä - f e  a n ( ¿

C.M.A.
CABLES

Advt. o f the Cable Makers' Association, High Holborn House, 52-54 High Hoi born, W. C. I . Holborn 7633

c
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T eam w ork  has created  o u r sm ooth-flow ing p roduc tion  facilities. O u r experience 
includes a specialized know ledge o f the uses o f  tungsten -ca rb ide  tip p ed  tools for 
h igh-speed  cu tting . T h e  success o f o u r constan t search fo r b e tte r  m ethods is 
evidenced by o u r repu ta tion .

A  whole industry knows us as

‘ P U R E F O Y  T H E  T R O U B L E - F R E E  F I R M  ’
W e w an t to  discuss post-w ar p lans w'ith p roduc tion  executives w ho are  th inking 

ahead. In  add ition  to  o u r in te rest in  m anufactu ring  m echanical appliances o f all 
k inds we w ould particu larly  w elcom e th e  opp o rtu n ity  to  consider the  m anufacture , 
w holly o r partly , o f articles fo r the  dom estic appliance, housing  or electrical fields.

THE PUREFOY ENGINEERING CO. LTD., UPPER TILT WORKS, COBHAM, SURREY * COBHAM 3013
Producers o f medium-sized machined parts o f mechanical excellence and a high standard o f finish.
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Q t i t  &  t l t l H £ jr 4 ^

i f f e r e n t  { C r  e l | ,

r Healing £
/ p

* r

BEFORE ENTERING IN T O  
C O M M ITM E N TS

don’t  fail to w rite for details

S A N T O N  LTD
N E W PO R T 15 (Mon.)

Telephone 71211-3
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GLOVERS TRAILING GABLES
(Safety First)

H ea d  Office :

W . T . G L O V E R  &  C o . L td .
TRAFFORD PARK, MANCHESTER, 17

A Glover Screened Trailer working a “  B.J.D.” Cutter in a 
two-foot Yorkshire seam.

Incorporating Cord and Copper Braided Screen
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of u n su rp a sse d  q u a lit y  and d u r a b ilit y — e n su re d  

by c a re fu l s e le c tio n  o f ra w  m a te ria ls , e x p e r t  

w o rk m a n s h ip  an d h ig h  m a n u fa c tu rin g  sta n d a rd .

W e shall be . pleased to  quote fo r  these sections

FREDERICK SMITH & COMPANY
A N A C O N D A  W O R K S . S A L F O R D . 3 . L A N C S

C° p PER  OR COPPt^
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i i g

DWACABLES

DURAWlRESi

DURATUBE & W IRE LTD.
Faggs Road. Feltham, Middx.

T e lep h o n e : F E L tham  3 3 3 2  & 3 8 0 3

¡0 "

/ F U 5 E E L E M E N T  *
DESIGNED TQ PROTECT \ 

UOW CURRENT INSTRUMENTS) 
sAND APPARATUS BY A  s 
\ C I R C U I T  B R E A K I N G /

ACTION

v.10 rO A?
b\0^t

¡,«0
1.0V*«

A PP R O V E D  BY 
to D .T .D . 599

G .P .O . a n d  a l l  o th e r  
G o v e rn m e n t  

D e p a r tm e n ts .
•  C on ta ins 3 c o re s  o. 
ex tra  a c t i v e  no n - 
c o r ro s iv e  flux. No 
e x tra  F lux re q u ire d .
•  S p eed ily  m a k e s  
s o u n d  j o i n t s  o n  
o x id ise d  su rfaces .

TH E O N L Y  SO L D E R  W IR E  W IT H  3 CO RES 
O F  FLU X .

F irm s a r e  in v ited  to w rite  fo r co m p re h e n s iv e  
techn ica l info rm ation , in c lu d in g  usefu l tab les  
of m e lting  po in ts , e tc . S en t f r e e  w ith  te sting  

sam p le s .
S ingle r e e l  ra te  nom inal 1 lb . re e ls .
13 SW G . . . .  4/10
16 SW G . . . .  5 /3

A b o v e  p r ic e s  su b je c t to  u sual tr a d e  d iscoun t.
MULTICORE SOLDERS LIMITED
C o m m o n w e a lth  H o u se , N e w  O x fo rd  S tree t 
L o n d o n , W .C .l  T e l . C H A n c e ry  5171-2
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M ISCELLANEOUS ADVERTISEM ENTS
S IT U A T IO N S  V A C A N T

N one o f the situations advertised in  these colum ns  
relates to  a m an  between the ages o f  18 a n d  50 inclusive, 
or a w om an between the ages o f  18 or 40 inclusive , unless 
he or she is excepted fr o m  the provisions o f the Control o f  
E ngagem ent O rder, 1945, or the vacancy  is fo r  em ploy
m en t excepted fro m  the provisions o f th a t Order.

TH E ELECTRICIAN

MANAGER req u ired , w ith  g en e ra l experi
ence in  th e  m a n u fa c tu re  of lead  s to ra g e  

b a tte r ie s . S ta te  experience an d  s a la ry  re
q u ired .—W rite  Box L.P.O., " TIIB ELEC
TRICIAN,” 154, F le e t S tre e t, London, E.C.4.

E D U C A T IO N A L

U N I V E R S I T Y  O F  L O N D O N ,  K I N G ' S  
C O L L E G E .

FACULTY OF ENGINEERIN G.
CIV IL, -MECHANICAL, AND ELECTRICAL 

EN G IN EER IN G .
'VTORM’ALLY com plete  C ourse of S tudy , ex- 

ten d in g  over th re e  y ea rs , a r e  a r ra n g e d  fo r 
th e  E n g in e e rin g  D egrees o f th e  U n iv e rsity  ot 
L ondon a n d /o r  fo r  th e  D ip lom as a n d  C ertin- 
c a te s  of th e  College, h u t  on ly  s tu d e n ts  foi 
th e  P o s t- In te rm e d ia te  p a r t  of th e  C ourse can  
he  accep ted . A t p re se n t th e re  a r e  no m o re  
v acan c ie s fo r  1945-46.
DEPARTM ENT OF C IV IL  AND MECHANICAL 

EN G IN EER IN G . . ■
P ro fesso r of C i v i l  E n g in e e rin g : C. H.

L obban , D.Sc., M-Inst-C.E., F.R.S.L.
P ro fesso r of M echanical E n g in e e rin g , a a d  

D ean of th e  F a c u lty : S. J .  D avies, D.bc„ 
P h.D ., W h.Ex., JM.I.Mech.E.

DEPARTM ENT OF ELECTRICAL 
ENGINEERIN G.

T h e  S iem ens C h a ir  of E leo trica l E n g in eerin g

^ P o s tg r a d u a te  co u rses an d  fa c ilitie s  fo r 
re se a rc h  a re  p rov ided  in  each  o f . th e  above 
d e p a r tm e n ts , w hich  a r e  fu lly  equipped w ith  
m o d ern  p la n t  a n d  a p p a ra tu s . ,

F o r fu ll in fo rm a tio n  a n d  p ro s p e c tu s la p p lj  
to  th e  SECRETARY, K ing  s College, S tra n d , 
W.C.2.

F O R  S A L E
C EA RC H LIG H TS (sa le  o r h ire ) . C arbon  Rods, 
®  E bonite , F ib re  H ig h ten s ite , P o rc e la in  
H ouse-w iring  a n d  o th e r  C leats, R eels a n d  
K nobs, M irro rs , Lenses, L am p L ow ering  a n a  
Suspension. G ear, T.R.S., lead, nnd  
C ables, W inches (h an d ), h u n d re d s  of th o u sa n d s  
in  use, etc.—L ondon E le c tric  F irm . C roydon.

T EATHER 
■•-'Chrome

FIN G ER  STALLS.—M ade of
H ide. V ery s tro n g  an d  h a r d  

w earing . L en g th  5 in . P ric e  4s per  . “ oz- 
P ro m p t delivery . Sam ple on ap p lica tio n . 
W illson B ro th e rs , I n d u s t r ia l  C lo th ing  M anu
fa c tu re rs , Epsom , S u rrey . ____

P A T E N T  A G E N T S  
M E W B U R N ,  E L L I S  & C O . ,

P A T E N T S . D ESIG N S A N D  T R A D E  M A R K S .
70 & 72, Chancery Lane, London, W .C.2. 

C ram s: "P a te n t, L ondon ." 'Phone: H o lborn  0437  (2 lines) 
And at— NEWCASTLE : 3, St. Nicholas Buildings.

BATTERY CHARGERS MODERNISED
Y our old C harger made like new by specialists. 
Conversion from valve to  metal rectification.
Send for Interesting leaflet R.D. on this Service. 

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

l o n d e x  r e m o t e  c o n t r o l

o f  S T R E E T  
L IG H T IN G

MAW S

L /G f/rsl
' J o

M ASTSR
srv /rcH . R£LÂY.

BÂiTfRY.
This sim ple a r r a n  ge
m ent In w ide use.
Ask fo r  lea fle t 104/EL

UCtfTS.V-

SHEETS
A N D

STAMPINGS
FOR THE ELECTRICAL TRADE

JOSEPH SANKEY& SONS, LISc
BILSTON

LO N D O N  : 168, REGENT ST., W .l
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E N F I E L D  C A B L E S  L I M I T E D
BRIMSDOW N' • MIDDLESEXTelephone : Howard 266! (10 lines)

¡32 kV.

Singie-Core Self-Contained  

COMPRESSION CABLE



th e  electricia n :":
Established. 1861. The Oldest W eekly Illustrated Journa l of 

Electrical Engineering, Industry, Science and Finance
Bouverie House. 154, Fleet Street, London, E.C.4. Telegrams ;  “  Benbrotric, Fleet, London.

Telephone; Central 3213  ( Ten Lines).
M id la n d , O ffice; D aim ler H otue, Paradise S tree t, B irm ingham . Telephone; M id land  0784.

C iusgoa O ffice; 116 , Hope Street, G la tgoa , C j -  Telephone; C en tra l 3970.
T he Office1 o f  T b s  E e b c ts ic ia n  are do ted  on S a tu rd a y 1 in  accordance with- the  “ F ine-day W e e k "  p la n  adop tee  

b v  Benrt Brother!, L t d ,  a n d  its auocia tcd  publishing o rg a m ta tu n t. U n til fu r th e r  nonce the office, null be ope» 
between the hour, o f  9 a .m . a n d  j .30  p .m . fr o m  M onday  to P n d a y .

No. 3508 . [ « . ‘g & x v l  A .g a s t  24 , 1945

C H IEF  CONTENT'S OF T H IS  ISSU E  em b arrass in g  in  its  in te re s t a t  th e  tim e—- 
' 170 in  t h a t  i t  ta x e d  th e  accom m odation  ox

S  r S r o l l ^ i r r : : : : : :  180 th e  L E  E  b u ild ing  to  th e  u tm o s t a n d  h a d
B lackburn Electrical E xhibition  .......  182 to  b e  delivered  on  a  second  occasion—
R adar in  Production  ............................  183 has, a s  a  re s u lt of th e  unnecessarily
Electricity in S ou th  Africa  ....................  188 h eav y  h a n d  of officialdom  now  lo s t m uch
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A  C O N S ID E R A B L E  a m o u n t of infor- a te ly  p reced ing  th e  w a r will be  rea lised  
m ation  is re leased  from  censorsh ip  from  th e  co n tou rs  of th e  sk e tc h  m ap s  

th is  week w ith  re sp ec t to  th e  p a r t  w hich rep ro d u ced  on  p ag e  185, show ing th e  
th e  e lec trica l in d u s try  p lay ed  in  th e  de- d e p th  a n d  h e ig h t of cover w ith  w hich 
v e lo p m en t a n d  p ro d u c tio n  of th e  equip- th e  co u n try  w as p ro tec ted  a t  th e  tim e  of 
m e n t w hich gave  p ra c tic a l app lica tio n  to  th e  B a tt le  of B rita in . T h ese  sam e m ap s 
th e  w ar-tim e  re su lts  of re sea rch  c a rr ied  b rin g  hom e, too, ap p rec ia tio n  of th e  onor- 
o u t  on rad io loca tion , a n d  in  th is  issue m ous effo rt w hich th e  in d u s try  b ro u g h t 
w ill bo found  d e ta ils  of som e of th e  to  b e a r  in  m ee ting  th e  d em an d  for equip- 
in d u s try ’s ach ievem en ts . A lso included  m en t, fo r specia l valves, t r a n s m itte rs  a n d  
in  th is  issue is a n  a b s t ra c t  of th e  lec tu re  receivers, w hile a t  th e  sam e tim e  pro- 
w h ich  S ir E d w a r d  A p p l e t o n , F .R .S ., de- v id ing  techn ica l m an-pow er to  bandl.e th e  
livered  on th e  scientific p rinc ip les of equ ipm en t, t r a m  Service personnel, a n d  
rad io loca tion , in  th e  L ec tu re  T h e a tre  o f m m t o n  th e  cha in  s ta tio n ^  in  good

^ i J v d iF b i r e m ^ m b e r e d  th a t  a f te r  hear- " T h e s e  effo rts  h av e  u n ti l  tin s  w eek been 
in g  S ir E d w a r d ’s  rem ark s , we m en tio n ed  a  closely g u a rd ed  sec re t so fa r  a s  pub- 
t h a t  he  said  n o th ing  w hich  in  o u r  v iew  lica tio n  is concerned, b u t  in  th is  issue 

n o f  l,™  h av e  been  pub lished , for tr ib u te  is  p a id  to  th e  w ork  w inch was 
th e  tec t o e  d id  n o t  rev ea l sufficient d a ta  execu ted  w ith  such skill an d  en th u s iasm  
to  m ak e  i t  of m a te ria l a ss is tan ce  to  a n d  b u t  for w hich, th e  B a tt le  of B n ta i  
ou r enem ies T hese  om issions w ere, no  m ig h t h a v e  ended  differen tly . T he  nam es
d o u b t d u ^ t o  th e  de lib e ra te  in te n tio n  of of th e  v a rio u s  m a n u fa c tu re rs  m en tio n ed
t o  le c tu re r an d  from  th e  a b s t r a c t  of a re  for th e  m o s t p a r t  w ell know n, b u t
th e  le c tu re  given th is  week, i t  will, w e th e re  m u s t be  m an y  firm s w hose m anu-
feel b e  ap p fe c ia te d  t h a t  th e  censorsh ip  fac to rin g  cap ac ity , too  sm all to  w a rra n t
a ^ th o d tie s  h av e  been  u n du ly  cau tious, in d iv id u a l m en tion  w hen t ie d  to  th e
to  s a y  th e  le a s t T he  lec tu re , a lm o s t m ach in ery  of th e ir  b igger b ro th e rs  m ade
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a n  app rec iab le  co n tr ib u tio n  to  th e  de
fences of th e  co u n try , a n d  to  w hom  c red it 
is eq ua lly  due.

An Old Fallacy  Disproved

U N L IK E  th e  a p p lic a tio n  of a tom ic  
energy, th e  fu tu re  of rad io loca tion  

is a ssu re d  a n  im m ed ia te  peace-tim e use 
in  red u c in g  th e  h a z a rd s  of a ir  a n d  m arin e  
tra v e l, in  p red ic tin g  th e  m o s t su itab le  
w ave leng th s fo r use  in  com m un icating  
over v a rio u s  d is tan ces a t  d iffe ren t tim es 
in  all p a r t s  of th e  w orld , a n d  in  tile  fu r 
th e ran ce  of ou r know ledge of th e  elec
tr ic a l reflecting  layers in  th e  u p p e r a t 
m osphere. I t  h a s  o ften  been  sa id  t h a t  
th o u g h  w e in  th is  co u n try  m ay  prov ide  
m a n y  fu n d am en ta l researches, w e a re  
nev er ab le  to  ap p ly  th e  re s u lts ;  th e  

h is to ry  of rad io lo ca tio n  d isp roves such 
a  s ta te m e n t.

Floodlighting  of Big Ben

IN a  le tte r  to  th e  L ondon  “ E vening  
News,” a  co rre sp o n d en t h a s  m ade  th e  

suggestion  t h a t  th e  floodlighting  of B ig 
B en  shou ld  be  m ad e  p e rm an en t, a s  a  
rem in d er to  all w ho pass  of th e  d angers  
to  w hich  th e  co u n try  h a s  been  su b jec ted  
in  th e  la s t  six  y ears , a n d  to  se rve  a s  a  
w a r m em oria l to  a ll th o se  w ho h av e  
suffered. T he id ea  will, no d o u b t, com 
m end  itself to  th e  e lec trica l in d u s try , b u t  
we w ould like to  see, in  ad d itio n , the  
p e rm a n e n t floodlighting  o f a ll those  o th e r 
fe a tu re s  of L ondon , w hich  a t  th e  tim e  
of th e  F a ra d a y  C en ten a ry  ce leb ra tions 
assum ed  a  n o c tu rn a l in te re s t n ev er b e 
fore enjoyed. T h e  floodlighting  per- 

• m itte d  d u rin g  th e  V J  ce leb ra tio n s w ere 
sc a n ty  in  com parison  a n d  d isa p p o in t
ing ly  s h o r t ; in  th e  c ircu m stan ces th e  
suggestion  th a t  B ig  B en  sho u ld  be  p e r 
m an en tly  floodlighted, is a  good one, an d , 
if a c te d  upon , w ould  do  a t  le a s t som e
th in g  to  rev ea l th e  b e a u ty  w hich m ay  
b e  p ro d u ced  b y  p a in tin g  w ith  ligh t. I t  
m ig h t, of course, b e  arg u ed  b y  th e  
M in istry  of F u e l t h a t  such  ligh ting  w ould  
b e  a g a in s t th e  pub lic  in te re s t  an d  a n  u n 
necessary  consum ption . T o w hich  we 
m ig h t rep ly — no m ore  so th a n  th e  m an y  
in can d e scen t g as lam p s w hich m a y  be  
seen in  th e  c ity  of L ondon  b u rn in g  in 
com petition  w ith  day ligh t.

T u rb o -E lec tric  T an ker

AN  in d ica tio n  o f w h a t we hope m a y  
b e  a  fu tu re  tre n d , ię  th e  p lac ing  of 

an  o rd e r b y  th e  A nglo-Saxon P e tro leu m

Co., L td ., for a n  oil ta n k e r  of 17 000 to n s  
dead -w eigh t to  b e  d riv en  b y  tu rbo-e lec
tr ic  m ach inery . T he  new  vessel w ill 
h av e  a  speed  of 16. k no ts , a n d  a  sh a f t 
horse-pow er of as m u ch  as  13 000, a n d  
upon  her perfo rm ance  m a y  d ep en d  th e  
bu ild ing  of m an y  sim ilar ta n k e rs . Since 
1939, li t t le  o r n o th in g  h a s  b een  h e a rd  of 
th e  p rogress of th e  tu rb o -e lec tric  ship, 
b u t  th a t  p ro g ress  h as b een  m ad e  ca n n o t 
be  in  d o u b t. B efo re  th e  w ar th e re  w as 
ev idence in  p len ty  t h a t  th is  fo rm  of 
p ropu lsion  w as estab lish in g  itself in  m e r
can tile  m a rin e  circles, tlrough  th e re  
still ex is ted  a  core of re s is tan ce  a g a in s t 
its  m ore genera l ad o p tion . T h e  w a r
tim e  ta n k e r  experience  of th e  A nglo- 
Saxon  P e tro leu m  Co., w ill no  d o u b t h a v e  
influenced th e  com pany  in  o rd erin g  a  
vessel of th e  tu rb o -e lec tric  type , as 
opposed  to  th e  m ore  n o rm al oil o r coal 
d rive , a n d  i t  is a n tic ip a te d  t h a t  t-lro 
experiences of o th e r com panies ow ning 
sea-going fleets w ill h av e  been  su ch  a s  to 
encourage  th em  also  to  tu rn  to  elec
tr ic ity .

M r. J. S. Highfield

BY th e  d e a th  of M r. J .  S. H i g h f i e l d ,  
la s t w eek, th e  e lec trica l in d u s try  h a s  

lo s t a n  engineer w hose know ledge of 
e lec tric ity  su p p ly  tran sm issio n  a n d  d is
tr ib u tio n  w as w ider th a n  is  t h a t  of m ost 
of us, a n d  Iris v iew s on fu tu re  policy will 
be so re ly  m issed. T hough  Mr. H i g h 
f i e l d  h ad  h a d  a  long experience a s  a  
pow er s ta tio n  engineer, he w ill be  rem em 
b ered  by  m o s t re a d e rs  a s  a  p a r tn e r  in  
th e  firm  of consu lting  engineers, M essrs. 
H ighfield a n d  R oger S m ith , w ho a c te d  
a s  c o n su ltan ts  fo r th e  C en tra l E n g lan d  
Schem e of th e  C .E.B . H e  w as th is  y ear 
m a d e  a n  h o n o ra ry  m em ber of th e  I n s t i 
tu tio n  of E lec trica l E ngineers, of w hich  
bo d y  he  w as  a  p a s t-p re s id en t, a n d  in 
aw ard in g  th is  honou r a t  a  m ee ting  of th e  
in s ti tu tio n  la s t A pril, S ir H a r r y  R a i l i n g  
re fe rred  to  M r. H i g h f i e l d  a s  th e  o rig in 
a to r  of th e  m eta l-enclosed  b u s-b a r 
sy s tem  for sw itchgear, th e  d iscoverer of 
th e  reaso n  an d  rem edy  for th e  fa ilu re  of 
h .t. a lte rn a to r  w indings, a n d  th e  in t ro 
d u cer to  th is  co u n try  of th e  T h u ry  
sy s tem  of l.t., d .c. c o n s ta n t c u rre n t 
g en e ra tio n  an d  d is tr ib u tio n . H e also 
ca rr ied  o u t o rig inal ex p erim en ts  on a ir- 
in su la ted  sing le  core cables w hich  w ere 
te s te d  successfully  a t  60 kV . H is  in te r
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e s ts  w ere b y  no m eans confined to  elec
tr ic a l affairs , how ever, for a  keen  
y ach tsm an , he w as vice-com m odore of 
th e  R o y a l T h am es Y a c h t Club, a n d  
d u rin g  th e  1914-18 w ar d em o n s tra ted  a t  
sea  th e  use  of sh ro u d ed  hyd rophones fo r 
de tec tin g  subm arines . H e  took  a n  a c 
tiv e  in te re s t a s  v ice-p residen t in  th e  
a ffa irs  of th e  R o y a l In s titu tio n  a n d  of 
th e  R o y al Society  of A rts .

D u rh am  Power S tation  Controversy

TH E  outcom e of th e  opposition  to  th e  
p roposa l of th e  N o rth -E a s te rn  E lec

tr ic  S upply  Co., to  bu ild  a  pow er s ta tio n  
a t  K ep ie r, is th a t  th e  com pany  in  a n  en 
deav o u r to  m itig a te  th e  effects of th e  
de lay  w hich  h a s  ta k e n  p lace  m  th e  
m a tte r ,, “ h a v e  ta k e n  s te p s  to  m ee t 
p re se n t d em an d s  fo r ad d itio n a l e lectric 
supp ly  b y  th e  in s ta lla tio n  of p la n t else
w here th a n  a t  K ep ie r.” T h is  s ta te m e n t 
h a s  b eh in d  i t  th e  a u th o r ity  of th e  
M in ister of T ow n a n d  C oun try  P lann ing , 
a n d  is la rge ly  in  accordance  w ith  th e  
view s expressed  b y  th e  M inister a t  th e  
tim e  of th e  in q u iry  la s t  D ecem ber. I t  
is obv ious t h a t  th e  m am  concern  of the  
o p p o n en ts  to  th e  p roposal to  b u ild  the  
s ta tio n , w as n o t so m u ch  th e  w elfare  of 
th e  in d u s tr ia l n o r th  as th e  glory of D u r
ham , a n d  w hile th is  m ay  be  a  com m end
ab le  a t t i tu d e  to  ta k e  u p  i t  w ould be 
w rong  to  assum e t h a t  th e  N o rth -E a s te rn  
E .S . Co. w ere unm ind fu l of th e  b e a u ty  of 
th e  c ity  o r th a t  i t  w as th e ir  in te n tio n  to 
in  an v  w ay  spoil it. H ow ever, w h a tev e r 
ob jec tion  to  th e  schem e th e re  m a y  h ave  
b een  is now, we hope, sa tisfied  a n d  th e re  
rem a in s  only  to  b e  le a rn ed  w here an d  
w hen th e  new  s ta tio n  is  to  be  bu ilt.

B ritish  and Am erican Co-operation

T H E  V J-D ay  ce leb ra tions la s t  week, 
u n d e rs ta n d a b ly  dep rived  th e  m eeting  

of th e  In te rn a t io n a l C ham ber of Com
m erce  of som e of th e  a tte n tio n  i t  w ould 
h a v e  o therw ise  received, a n d  a t  a  lu n 
cheon  of th e  A m erican  C ham ber on 
M onday  Mr. W i n t h r o p  W . A l d r i c h ,  th e  
p res id en t, to o k  th e  o p p o rtu n ity  o r re p o r t
ing  u p o n  th e  proceedings. T h e  luncheon  
w fs , inc iden ta lly , a tte n d e d  b y  ^ P h i l i p  
D  R e e d , ch a irm an  of th e  G .K .U  ot 
A m erica. M r. A l d r i c h  is a  cham pion  of 
p r iv a te  en te rp rise  a n d  is a  believer t h a t . 
th e  econom ic w elfare  of th is  co u n try  is 
in sep a rab ly  b o u n d  up  w ith  th a t  of th e

U n ite d  S ta te s . H is  rem ark s, th o u g h  n o t 
necessarily  d irec ted  to th e  e lec trica l in 
d u stry , h av e  a  specia l in te re s t fo r all 
w ho hope  to  engage in  e x p o rt tra d e , 
a n d  for th is  reason , a n  a b s t r a c t  of h is 
ad d re ss  is  g iven on a n o th e r  page. T he 
v iew s expressed  m ay  possibly, p rom o te  
discussion, fo r th e re  m u s t be  rem em 
bered  th a t  d u rin g  th e  la s t  w eek no  few er 
th a n  650 con tro ls affecting  A m erican  in 
d u s try  h a v e  been  ab an d o n ed , a n d  th e  
A m erican  m a n u fa c tu re r  m ay  now  e n te r 
tra d e  fields w here h is  B rit ish  c o u n te rp a r t 
is n o t p e rm itte d  to  t r e a d ;  these  fields, 
accord ing  to  re p o r t, inc lude  th e  m a n u 
fa c tu re  of p o rta b le  dom estic  app liances, 
re frig era to rs , rad io  se ts , a n d  cookers.

Electrical Appliances and Purchase T a x

T H E  in d u s try  w ill h a v e  re a d  w ith  
special in te re s t, th e  prom ise  m ad e  by  

th e  C hancellor of th e  E x ch eq u er, on 
T uesday , t h a t  he is to  consider th e  sug
gestions m ad e  by local a u th o r it ie s  a n d  
o th e r bodies, th a t  dom estic  e lec trica l a p 
p liances shou ld  b e  ex em p t from  p u rch ase  
tax . T h e  d em an d  for such  e q u ip m en t by  
th e  house b u ild ing  p rog ram m es alone, is 
ex tensive, in th a t  every  dw elling, tem 
p o ra ry  o r p e rm an en t, m u s t sooner or 
la te r  be f itte d  w ith  cooking app liances, 
a n d  th e  like— n o t as lu x u ry  a rtic le s , b u t  
a s  necessary  a p p o in tm en ts  of th e  dw el
lings a s  a re  w ash  basins, tab le s  an d  
chairs. T h e  position  a t  th e  m o m en t m ak es  
th e  acqu isition  of such  app liances .unduly  
costly , for w h ereas h ith e r to  supp ly  
a u th o r it ie s  h av e  been  h ir in g  th e ir  d o 
m estic eq u ip m en t on  fav o u rab le  te rm s  
to  th e  h ire r, th e  ap p lica tio n  of p u rch ase  
ta x  m akes re su m p tio n  of these  h iring  
schem es ex trem ely  difficult. W ith  th e  
p re sen t sc a rc ity  of e lec trica l app liances 
th e  ta x  c a n n o t re s u lt in  m u ch  revenue, 
b u t  un less i t  is rem oved  i t  is  likely to  
re a c t u n fa irly  on th o se  sm all incom e 
«roups, w ho, in  th e  absence  of h ire  
schem es, a re  req u ired  to  p u rch ase  a p 
p liances o u tr ig h t. E lec trica l app liances, 
i t  will b e  ad m itted , a re  e ssen tia l in  every  
hom e a n d  since th e  G o v ern m en t h a s  p ro 
m ised  ea rly  relief in  th e  house sho rtage , 
b o th  by  requ isition  a n d  bu ild ing , i t  seem s 
reaso n ab le  to  assum e th a t  th e  ap p lian ces 
necessary  to  ru n  those  hom es, should  be  
freed  from  ta x a t io n  so t h a t  th e ir  p u r 
chase  m ay  b e  w ith in  th e  scope of a ll 
pockets.
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T H E  adven t of the all-electrie house 
w hich will reduce domestic drudgery 

to a  minim um, and  electrification of indus
try , wore advocated  a t B lackburn by  Coun. 
G. B. Eddie, chairm an of the Housing Com
m ittee and a m em ber of th e  N ational Hous-

Mrs. M offat; Coun. G. B. Eddie, chairman, 
Housing C om m ittee; Aid. C. A. Critchley, 
chairman, Electricity C om m ittee; Mrs. 
H arral; and Mr. R. H. Harral, electrical 
engineer and manager, at the Blackburn 

Exhibition

ing Advisory Comm ittee, when opening on 
A ugust 14 th e  exhibition organised b y  the 
B ritish  E lectrical D evelopm ent Association 
under th e  nam e of “  E lectricity  Looks F o r
w ard .”  T he display was sponsored by 
B lackburn, B aeup, Accrington and  Baw - 
tenstall undertakings and  th e  Lancashire 
E lectric Pow er Co.

Coun. E ddie said th e  slogan in  which he 
pinned his fa ith  was : “  P lan  or perish ” 
— plan w ith  courage an d  wisdom. In  such 
planning electricity m u s t have an  oppor
tu n ity  of proving its  enormous benefit to  
the com m unity. H e w anted big develop
m ents in its  application to  housing because 
i t  w ould reduce domestic drudgery and 
help to  provide cleanliness, com fort and 
convenience. B u t all the gadgets in  th e  
world w ould n o t provide a  satisfactory 
home, badly  p lanned to  begin w ith . H ous
ing should keep pace w ith  the grow th of 
education and  cu ltu re  and  the use of elec
tric ity  was one w ay to do it. H e w anted 
an  end of the pre-w ar policy of using elec
tric ity  grudgingly, and  installing the m ini
m um  num ber of appliances . Houses m ust 
have full and  complete wiring installations. 
These things were no t expensive luxuries, 
b u t ordinary necessities.

Sir Thos. H igham  (Accrington), agreeing 
on the possibilities of electricity, said one 
of th e  greatest draw backs was its  cost.

W hen this was d ea lt w ith  th e  develop
m en t visualised by  Coun. Eddie w ould be 
expedited.

Mr. C. D. T a te  (m anaging director, L an
cashire E lectric Pow er Co.)', who said he 
was a personal friend of Mr. Giles, B lack
b u rn ’s first electrical engineer, said one 
reason w hy electricity was expensive was 
because of th e  small scale generation which 
had  applied h itherto . W ith  proper p lan
ning this draw back would be overcome.

* * *
In  th e  assembly hall a t  th e  exhibition 

is alm ost every type of domestic and  can
teen equipm ent incorporating bo th  u tility  
and  novelty. The N .W . built-in  k itchen 
is particu larly  intriguing in th a t  i t  is based 
on ideas subm itted  by housewives in the  
north-w est, invited to  subm it their sug
gestions for th e  “  ideal k itchen .”  There 
are larger domestic un its  of different pat
terns which include fluorescent illum ina
tion, dining room recess, and  washing 
facilities. A  pre-fabricated  bathroom - 
k itchen on view, requiring only a few  hours 
to  instal, is also a ttrac tiv e . The heating  
service is so arranged betw een the ground 
floor bathroom  and  kitchen as to  effect 
every economy in  heating  space. A nother 
hall is devoted exclusively to  all-electric 
industria l p la n t including a  N orthrop au to 
m atic loom, electrode boilers, humidifiers, 
infra-red drying p lan t, etc. The exhibition 
closes tom orrow, Saturday.

T E S T IN G  F IN IS H E D  M O U LD IN G S
The B ritish  E lectrical and  Allied In d u s

tries’ B esearch Association has published 
B ep o rt B ef. B /T 4 0 , entitled  “  Methods of 
T esting F inished M ouldings,”  by B. Shear
m an, B, C. Fleming-W illiams, Z. Bogowsky 
and  D. J .  Strong. The report describes 
a series of investigations to  ascertain  
w hether tests usually carried  ou t on 
m oulded m aterials w ith standard  test- 
pieces could be m ade on m in iature  speci
m ens cut from finished mouldings.

M ethods of cu tting  the mouldings are 
discussed and  specimen sizes are suggested. 
Tests w hich could be applied to  specimens 
obtained from mouldings were evolved for 
im pact streng th , cross-breaking strength , 
crushing strength , electric streng th , sur
face resistiv ity , plastic  yield w ith tem pera
tu re , resistance to  hea t (glowbar), specific 
g rav ity  and  w ater absorption, and  are de
scribed. The results obtained b y  these tests 
are com pared w ith  those of stan d ard  tests 

, to  see how fa r correlation is obtained, 
and  ten ta tiv e  conclusions are draw n.

Copies of th e  rep o rt m ay be obtained 
from the Association, price 34s. 10d., post free.
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Radar in Production
Electrical Manufacturers’ Achievements Since 1939

IN  T h e  E l e c t r i c i a n  last week were given 
some details of the application of 

radiolocation, and  below will be found 
particu lars of how the electrical and  radio 
industries m anaged to cope w ith develop
m en t and  the ever-growing dem and. A t 
the peak of th e  E uropean  w ar a  quarte r ot 
a  million people were engaged in  various 
phases of ‘ m anufacture, and  last year 
38 million valves were produced for the 
Services, com pared w ith a  q u arte r of a 
million in  peace-tim e. An additional pro
duction of 360 000 cathode-ray tubes each 
year was necessitated by the needs of radar
alone. , . , .

Some appreciation of th e  equipm ent in 
volved will be gathered from the fac t th a t 
a  battlesh ip  carries about 50 transm itting  
sets of various kinds, and  m any more re 
ceiving sets, while a  L ancaster bomber 
fully equipped w ith radio and  rad ar devices 
m ay account for over 400 valves, used m 
as m any as 16 different systems.

Changes in Valve Design 
W ith  the advance of Avar m ethods came 

revolutionary  changes in  valve design, 
ranging from  acorn valves to  large tubes 
for coastal radiolocation stations, and  from 
th e  sim plest diode to  the  m agnetron and  
o ther valves w ith the ir own self-contained, 
ancillary circuits. There were, in fact, 
some 600 different types of valves being 
tu rn ed  out. The m ain b ru n t of the 
na tion ’s valve production was undertaken 
by Philips organisation, Marcom-Osram, 
Cosmos M anufacturing Co., L td ., A. O. 
Cossor, L td ., and  S tandard  Telephones and 
Cables, L td .

The num bers of com ponents needed was 
astronom ical—on an  average 20 to  every 
valve in  every k ind  of appara tus. Of con
densers alone there were 13 000 different 
tvpes, and  the num ber of resistors pro
duced last y ear w as of the order of
89 millions. ,.

One of th e  first dem ands m ade b y  radio
location was the production of th e  chain 
stations before the Avar, as explained last 
week. The transm itters were a t  th a t  tim e 
m ade the responsibility of the M etropohtan- 
Vickers Electrical Co., L td ., and  the re 
ceivers Avere m ade by A. C. Cossor, L td . 
Those two firms thereby  became fore
runners of the m any large and  smal 
organisations which w ent in to  thu; specia 
m anufacture , and  i t  is a  m a tte r  of in terest 
th a t  they , together w ith Pye, L td  m et 
the heaviest proportion of wi^ -tan e  
dem ands for R .A .F . ground rad a r stations 
of all kinds.

The airborne rad a r sets m ay be said 
generally to  haATe OAATed their existence and 
production in th e  m ain to  th e  General 
E lectric Co., L td . (ivho also Avorked on the 
valA-es for the  early radiolocation ground 
chain), the Gramophone Co., L td ., E . K . 
Cole, L td ., B ush Radio, L td ., Pye, L td ., 
and  A. C. Cossor, L td.

The N avy in  th e  early days m ade an  
equally strenuous dem and on the o u tp u t 
of Allen W est and  Co., L td ., of B righton, 
the B ritish Thom son-Houston Co., L td ., 
S tandard  Telephones and  Cables, L td ., th e  
General E lectric Co., L td ., Pye, L td ., the  
M arconi’s Wireless Telegraph Co., L td .,
A C. Cossor, L td ., A eronautical and  
General Instrum en ts, L td ., and  th e  Plessey 
Co., L td .

A. C.- Cossor, L td ., and  th e  Gramophone 
Co. largely served th e  A rm y’s needs for 
G.L. (gun-laying) equipm ent for an ti
a ircraft batteries. .

The rem arkable Avay in  which ordinary 
Service radio comm unications were kep t 
supplied in spite of rad a r dem ands is 
ano ther example of the in dustry ’s en te r
prise, and the contributions of th e  Marconi 
Co S tandard  Telephones and  Cables, L td ., 
th e ’ G .E .C., the  Philips organisation 
(M itcham W orks), Pye, L td ., th e  Telephone 

.M anufacturing Co., L td ., an d  Siemens 
B rothers and  Co., L td ., Avere among the 
heaviest. Such firms as th e  Telegraph 
Condenser Co., L td , Dubilier Condenser Co. 
(1925), L td ., the  Morgan Crucible Co., 
L td ., and  the E irie R esistor Co., L td ., also 
bore a  g reat load in  the  production of 
components.

Special Cables Developed
The developm ent of the special cables, 

utilising the new m aterial polythene in tro 
duced by  Im perial Chemical Industries, 
Avas effected by  th e  Telegraph Construction 
and  M aintenance Co., L td ., who disclosed 
the ir technique to' o ther cable m anufac
tu re rs ; these cables helped greatly  to  open 
the Avay to  the new very short wavelength 
techniques so essential to  radar.

M e n tio n  m u s t  a lso  b e  m a d e  of th e  s m a lle r  
f irm s , AA'hich n o t  o n ly  m e t  t h e  su d d e n  
d e m a n d s  p la c e d  o n  th e m , b u t  ro se  t o  
e m in e n c e  in  d o in g  s o ; f o r  in s ta n c e ,  in  a  
p r iv a te  h o u se , D y n a t r o n  R a d io , L td . ,  
u n d e r to o k  th e  p ro d u c t io n  of a i rb o rn e  r a d a r  
a n d  o th e r  s e ts  fo r  t h e  R .A .F .

A t first, when the radiolocation chain 
A v as of im m ediate im portance, the tw o con
trac ting  firms h ad  to  proAnde separate 
buildings for assembly and  testing in-com 
plete secrecy, and  the two m en informed
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of the plan were D r. J .  M. Dodds, of the 
M etropolitan-Vickers E lectrical Co., L td ., 
and  Mr. L . H . Bedford, of A. C. Cossor, 
L td . ; their colleagues were told only about 
the tran sm itte r or th e  receiver—never both.

E arly  in 1937 w hen Sir R obert VVatson- 
W a tt presen ted  certa in  ideas to  S ir A rthur 
P . M. Flem ing, d irector of research a t  
the M etropolitan-Vickers E lectrical Co., 

L td ., in connection w ith radio direction 
finding, Sir A rth u r arranged th a t some 
of the b es t m en am ong his research  workers 
should devote the ir tim e exclusively to  the 
technical problem s to  be solved and  the 
investigator, who, w ith  th e  assistance of 
a  rem arkably  sm all team  of researchers, 
found th e  answ er required  was D r. J .  M. 
D od ds; in  recognition of his w ork ho was 
aw arded th e  O .B .E . in  1944. All th e  high 
■power transm itters were designed around 
the  com pany’s continuously-evacuated de
m ountable valves, developed several years 
before as th e  resu lt of original research car
ried  o u t in  the com pany’s research labora
tories by  Dr. C. R. B urch, F .R .S ., and 
his b rother, the la te  M r. Francis B urch, 
who in 1930/33 dem onstrated  th e  con
siderable, poAvers Avliich could be tra n s 
m itted  oh sho rt waves.

Shop Built in Seven Weeks
The constructional facilities of the 

M etropolitan-Vickers research departm en t 
AA-ere inadequa te  to  complete these large 
tran sm itters at- th e  ro te required , and  th e  
second m ain problem  had  to  b e  faced, i.e ., 
th e  design and  building of a  neAv shop com
ple te  w ith testing  equipm ent and, concur
rently , the planning an d  tooling for pro
duction of m any o ther equipm ents Avhich 
in  them selves p resented  new' technical and 
m anufacturing problems. I t  Avas due to 
th e  appreciation of th e  urgency of th is work 
shown b y  the Avorks director, Sir George 
E . Bailey (now m anaging director of the 
Associated E lectrical Industries, L td ., 
Avhich include th e  M etropolitan-Vickers 
E lectrical Co., L td .) and  to  his drive and 
energy, th a t  a neAA- assem bly shop building 
of 25 000 sq. f t . area Avas erected, and  
assem bly Avork s ta rted  in  soA'en Aveeks’ 
time. The tooling a n d  m anufacture  Avere 
carried ou t under the supeivision of Mr. 
W . Symes, noAv Avorks m anager.

T h e  M e tro p o li ta n -V ic k e rs  C o. Avere a lso  
e n g a g e d  o n  a  n u m b e r  o f  p ro je c ts  e m a n a t in g  
f ro m  G o A 'e rn m en t r e s e a rc h  b o d ie s , a n d  w e re  
re s p o n s ib le  fo r  a  n u m b e r  o f  te c h n ic a l  
c o n t r ib u tio n s ,  in c lu d in g  w h ic h  Avere a  
r a n g e  o f  m o b ile  lug-h poAA-er r a d io  
t r a n s m i t t e r s ; in c re a s e d  pOAA-er fo r  th e  
m a in  c h a in  s t a t i o n s ; m a n y  c o n t r ib u tio n s  
t o  t h e  t e c h n iq u e  o f p u ls e  m o d u la t io n ;  th e  
p r a c t ic a l  d e s ig n  o f Avhat is  b e l ie v e d  t o  b e  
t h e  f i r s t  e lec tr ica lly -d riA 'en  s c a n n e r ; a n d  
im p o r t a n t  a d v a n c e s  in  u l t r a  « sh o rt w a v e  
te c h n iq u e .

ProA’ision for additions to  the radioloca
tion chain system  and  of the coastal 
defence rad ar for detecting enem y a ircraft 
soAA-ing m agnetic mines were-early problems 
of the Avar. A Cambridge profdssor under
took a hurricane program m e for the in tro 
duction along the coast of equipm ent which 
existed only in a single laboratory  model, 
and  be took his ideas to  the developm ent 
section of Pye, L td ., for m aterialisation.

FolloAving th e s e  d e v e lo p m e n ts  Avas t h a t  
knoAvn a s  th e  V .H .F . (v e ry  'high f re q u e n c y )  
s y s te m  o f f ig h te r  c o n tro l ,  u s in g  a  ra d io  
te le p h o n e  c i r c u i t  Avhose s u i ta b i l i ty  fo r  a  
E u r o p e a n  Avar, Avith th e  in c re a s in g  sp e e d s  
o f a i r c r a f t  th e n  e n v is a g e d , h a d  b e e n  a g re e d  
d u r in g  1938. T h re e  h u n d r e d  of th e se  
e q u ip m e n ts  AA-ere h a n d -m a d e  b y  th e  G.E.C. 
a t  C o v e n try  d u r in g  1938, Avhile t h e  p ro d u c 
t io n  p ro b le m s  e n ta i le d  Avere ¡being so h -ed .

From Test Bench to Fighter
T he B a ttle  of B rita in  began as soon as 

real production Avas arranged, and  the 
race Avas so furious th a t  th e  sets AA-ere col
lected by  A ir Force tenders as they  cam e 
off the te s t benoh, to  be installed im
m ediately in th e  fighters AA’hich Avere giA-ing 
battle . U nder the guidance of the Royal 
A ircraft E stablishm ent, th e  ground equip
m en t AA-as designed and  bu ilt b y  E . K . 
Cole, L td ., a t  A ylesbury, and  th e  G.E.C. 
a t  C oventiy . One of th e  g rea t produc
tion feats of the Avar A\*as achieA-ed AA-hen 
the Coventry G .E.C. benches and  all the 
tools, representing abou t 80 000 m an-hours, 
Avere alm ost destroyed by  th e  enem y over
night. P lan t Avas im m ediately se t up  a t  
B radford, and  so speedily organised th a t 
only half a  m on th ’s o u tp u t was lost.

O utstanding am ong th e  firms Avhich suc
cessfully accepted burdens th ru st upon 
them  throughout the AA'air b y  the  A dm iralty  
is Allen W est and  Co., L td . Two of the 
firm ’s m ost rem arkable achieA’em ents can 
be m en tioned ; one,' the  m anufacture  Avith- 
o u t Avorking draAvings of 250 early  models of 
a ra d a r set fo r deteetingsurfaced  subm arines 
from  destroyers or coi-vettes, and  the im 
m ediate response to  an  A dm iralty  request 
to m anufacture a  rad a r set for giving early 
Avarning of loAV-flying enem y aircraft. The 
firm Avere them seh’es responsible for the 
installation of the se t in  tra ilers which Avere 
sited  on the coast.

A sim ilar type of set Avas m ade for fit
ting  in ships w ith  an aerial which produced 
a narroAv beam. To cope AA-ith the rolling 
of the ship this aerial had  to  be “  s tab i
lised.”  T his Avas successfully p u t in to  p ro 
duction ¡by Ferran ti, L td ., th e  M etropolitan- 
Vickers E lectrical Co., L td ., an d  W . A. 
B entley of Leicester. M ost naA-al rad a r 
gear required gyro control in one form  or 
another, for which the  Sperry Gyroscope 
Co., L td ., ‘was largely responsible.

A nticipating th e  B attle  of th e  A tlantic,
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represent cover up to heights o f 15

the  N avy se t up a  netw ork of radio direc
tion-finding stations, the equipm ent to r 
w hich was for th e  m ain p a r t  based on re
ceivers and  o ther devices developed and 
produced h y  the Marconi Company, a t 
Chelmsford, and  the Plessey Co., L to . 
The la tte r  com pany also devised and 
m anufactured , under nava l gm dancejgm  
instrum ent which enabled a  signal of ve y  
short duration  to be instan tly  C /1  a , 
an  im portan t contribution to  the defeat oi
the  U -boat. ,

The first production of radar sets lo r 
th e  Navy in  1938-1939 w as undertaken  by 
A eronautical an d  General  ̂Instrum ents, 
L td ., of Croydon, who m ade the tran s
m itte rs  and  aerial equipm ent, and  ly e ,  
L td ., who m ade the receiver an d  dis
p lay panels. A  new type of trea ted , 
lam inated  wood m ade h y  the New I nsu 
la tion  Co., L td ., of Gloucester, was found 
to .be invaluable in  lessening th e  weight 
of ships’ rad ar aerials.

D em ands for an  unproved type of air 
w arning rad a r se t m ade i t  necessary to 
spread production over a  larger num ber of 
firms. A eronautical and  GenerfTl In s tru 
m ents, L td ., M arconi Co., Pve, L td ., and 
Allen W est, assisted m  producing w hat 
was a t  th e  tim e the m ost powerful radar 
se t in  existence. A t the same ^
rad ar se t suitable for small ships was 
urgently  w anted. As a  stop-gap, an  Air 
M inistry A .S.V. set was adapted . T h a  
was succeeded in  1941 by  a  m ore powerful 
naval set, th e  tran sm itte r of w hich was 
m ade b y  th e  Marconi Co. and  A eronautical

000 ft. and 5UU feet respectively.

and G eneral Instrum ents, L td ., th e  re- 
ceiver toy M urphy Hadio, L td . , and  th e  
Marconi ’ C o .; a  cathode-ray  indicator by 
E . K . Cole and Co., and  th e  aerial by 
H utchinson and  Hollinsworth.

T he application of a  cathode-ray  tube 
to portray  in p lan  the positions of all 
surface ships relative to  each o th er and  
to the observer, as if on a  geographical 
m ap of known scale was adap ted  fo r naval 
useibv the G ram ophone Co., and  produced 
hy  them , M etropolitan-Vickers, and  Allen 
W est. Large quantities of m otor-genera- 
tors an d  control gear for rad a r equipm ent 
on ships w ere supplied principally by 
W hipp and B ourne, of Rochdale, the 
B .T-H ., Co ., N ewton B rothers of D erby, 
and E . N. B ray  of W altham stow .

To-day the range of the , naval guns’ 
ta rget is alm ost invariab ly  m easured by  
radar, and i t  has been found  possible, too, 
to  fire the  guns a t  an  unseen ta rg e t by 
radar inform ation alone. The first set 
equipm ent of th e  series, from  the radio 
point of view a  revolutionary  design, was 
m ade (w ith th e  exception of the aerials) 
by  a  num ber of firm s experienced in radio 
—transm itters b y  the G .E .C ., Coventry', 
and  th e  B .T-H . (both  a t  R ugby and  
W illesden); receivers b y  th e  G .E.C . and  
Pye, L td ., a t  Cam bridge; the cathode ray  
indicator b y  Cossors, Parm eko and F e r
ranti. The aerials, which had  to  b e  of 
a novel type  suitable for fitting  to  gun 
directors, '  were m anufactured  by Alu
m inium  P la n t and  Vessels, L td ., of W ands
w orth, Pirelli General and  F erran ti.
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G reatly  im proved devices m easuring range 
accurate to  a  few yards w ere m ade from  
1941 onw ards b y  the M arconi Co., and the 
M etrqpolitan-Vickers E lectrical Co., L td .

I t  is the beam  sw itch w hich gives the 
direction of th e  ta rg e t accurately, and  
this device requiring extrem ely fine 
craftsm anship, was m ade h y  E . F . Moy, of 
Camden Town. A very  accurate  y e t com
p ac t form  of po ten tiom eter m ade by 
Messrs. Pain ton , of N ortham pton , was also 
an  im portan t featu re  of th e  im proved 
gunnery' radar.

Still fu r th e r changes have tak en  place, 
m aking the rad ar se t an  in tegral p a r t  df 
the sh ip’s gunnery equipm ent an d  Elec- 

■ trical an d  Musical Instrum en ts, L td ., the  
Gramophone Co., Allen W est, th e  M ar
coni Co., the B .T-H . Co. and  F erran ti, 
L td ., have Ml m ade contributions in the 
design an d  m anufactu re  of these sets.

T he cross-Channel radio-telephone equip
m en t for the N avy  an d  A rm y was con
structed  by  the G .E.C ., of B radford, and  
th e  S tra tton  Co., of Birm ingham . The 
B .B .C .’s first ¡broadcast from  F rance a fte r  
D -D ay w as over G .E.C . appara tu s and 
the first cross-Channel radio conversation 
on D -D ay was over S tra tto n  equipm ent.

In  the  preparations for the  N orm andy 
landings, certain  radio equipm ent was 
m ost u rgently  required  for bombing 
operations, and  sim ilar naval dem ands ap 
paren tly  could no t possibly b e  m et in  time. 
The M arconi W /T  Co. agreed to  under
take the task . T hey w ere in troduced to  
Leslie MoMichael, L td ., w ho were 
m aking th e  gear for th e  R .A .F . and, 
starting  from  scratch , produced th e  neces
sary 150 sets in  seven weeks, instead  of 
a  norm al “  w ar urgency ”  figure of a t  
least seven m onths.

Prefabricated Offices
A contribution  of an  unusual k ind to  

the  w ar against th e  U -boat w as m ade by 
W . H . Sm ith and  Co. (E lectrical Engin
eers), L td ., of T rafiord  P a rk , M an
chester, in th e  préfabrication  of rad a r 
offices, w hich entailed build ing the com
plete  office on shore an d  installing all th e  
equipm ent and  wiring before i t  w as taken  
to  th e  ship. t

O n land  the n igh t “  b litzes ”  had  also 
been m astered  b y  rad a r ; th e  problem  for 
the R .A .F ., w as the ground control in  the 
dark  b y  G .C.I. (Ground Controlled In te r
ception) radar sta tions of fighters which 
them selves would carry  A .I. (Air In te r
ception) rad a r to  finish the chase, and  
for the A rm y the accurate  sighting of 
guns an d  searchlights b y  G .L. an d  S.L.C. 
Six hundred  installations w ere ordered. 
In  Septem ber, 1940, when production  was 
ab o u t to  commence, in  one of th e  raids 
all the com ponents an d  m ost of th e  piece 
p a rts  for the tran sm itte r an d  m odulator

were destroyed a t  the  works of Siemens 
B rothers and  Co., L td ., a t  Woolwich. The 
jigs, tools an d  new com ponents w ere sent 
to  th e  E .K . Cole works a t  M almesbury for 
the  tran sm itter, and  to  E .M .I., L td ., for 
the m odulator, while Pye, L td ., assembled 
the o ther two pieces. B y working round 
the clock, m ore than  200 of the equip
m ents were delivered by the end of Octo
ber, m ore th a n  350 b y  th e  end of the 
y ea r; and  I 000 by  the end of the follow
ing Ju ly , when the n igh t “  blitz ”  had  
already  been broken.

F inal approval fo r an  im proved version 
was given in Septem ber, 1941. More 
than  100 complete sets were ready  a t  the 
end of th a t  year, and  1 000 a t  the end  of 
1942. As tim e w en t on hundreds of sets of 
still la te r  m arks were delivered, an d  such 
were the complications th a t , as th e  p ro
gram mes progressed, th e  num ber of pieces 
or “  boxes ” m aking up each equipm ent 
grew from  fou r to  ten  in  every set. In  
one of these la te r  versions—a  centim etric 
set—the G.E.C. sub-contracted, in view of 
the urgency, to  m any  sm aller firms, and  
even garages.

Bombed on Christmas Eve
The ground rad a r w hich d irected th e  

A rm y’s defence over our coasts and  cities 
was developed from  th e  earliest days by
A. C. Cossor and  o ther big firms. The 
M etropolitan-Vickers E lectrical Co. re
ceived a  developm ent and  construction 
con trac t for the first gun-laying equip
m en t a t  the beginning of F ebruary , 1939, 
and  th e  first p ro to type  was produced in 
A ugust, still before th e  .war, w ith  m ore 
th an  400 com pleted by  Novem ber. On 
the n ex t m ark , ¡both the M etropolitan- 
Vickers E lectrical Co.—who w ere bom bed 
on Christm as E ve b u t  im m ediately con
tinued in a  dispersal factory—and  the 
Gramophone Co. were engaged.

Y et ano ther m ore advanced m ark  was 
designed by the B .T-H . Co. and  came off 
th e  line in  F ebruary , 1943. E arly  models 
of a  rad a r system  for directing searchlights 
on to  enem y a ircraft were m ade h y  M urphy 
Radio L td . in the w inter of 1940-41, and  
produced in large quan tities in  1941 and  
1942.

Parallel w ith all th e  defence develop
m ents was the first of the airborne radar 
sets for the offensive, the A .S.Y. (Air To 
Surface Vessel) equipm ent carried by 
Coastal Comm and to  search for shipping. 
E arly  models were produced by E . K . Cole, 
L td ., and  Pye, L td .

Soon afterw ards th e re  followed a  series 
of navigation and  bom bing aids which m ade 
possible th e  shattering  of G erm any’s in
dustry  more certain. M .A .P .’s Telecom
m unications R esearch E stablishm ent guided 
th e  developm ent of “ G ee,”  a radio
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navigation instrum ent, a t  Cossor’s shadow 
factory  a t  C hadderton, Oldham, in  the 
au tum n of 1941, the firm subm itting  a 
pro to type for approval in exactly  six weeks. 
T hey and D ynatron shared production of 
the first order for 500. By the end of 
1942 Cossors’ first bulk  order for 2 850 sets, 
h a d  been delivered. All crystals used in 
th e  circuit were supplied during th is high- 
pressure production  by the Post Office 
R esearch E stablishm ent in  N orth  London- 
This equipm ent, like o ther types of 
appara tu s, was fu rth er developed, and  by 
the end of 1943 no fewer than  11 000 air
borne sets of an im proved type had  been 
delivered by th ree big firms which were 
now working on i t  in  th e  U nited Kingdom. 
The final achievem ent was a  ra te  of p ro
duction w hich enabled B ritain  to  give 
2 000 sets a  m onth  to  her U nited S tates 
Allies. D uring 1943 the first m ark  of 
“  G ee-H ,”  a blind-bom bing aid akin to 
“  G ee,”  was developed and  200 sets de
livered in  three sum m er m onths.

A Trium ph of Design
W hen the b a ttle  of the R u h r s ta rted  in 

full b last in 1943 th e  “  Oboe ”  ground- 
guided bom bing system  was introduced.

The ground station  was a  m ajor trium ph 
of design and  developm ent, and  its 
hundreds of valves and  circuits achieved 
results which seemed alm ost unbelievable 
in  the ir accuracy. I t  was produced by  the 
M etropolitan-Vickers E lectrical Co., Pye, 
L td ., and S tandard  Telephone and  Cables, 
L td ., and  developed as a  mobile un it m  
1944. From  th e  Cossor-Dynatron com
bination  100 airborne sets of an  early  m ark  
were provided by  August, 1943, and the 
G .E.C ., a t  W embley and  Coventry, ful
filled an  order for 36 of a  following type 
by  th e  end of N ovem ber. .

W hen S tandard  Telephones and  Cables, 
L td ., undertook  contracts for the  ground end 
they  finished the ir developm ent w ork m  nine 
m on ths; the  stations were bu ilt by  Pye. 
L td ., and  S tandard  Telephones and  Cables 
along th e  south and  east coasts of E ng
land. Finally , the bom ber was freed from 
any  dependence on ground rad ar stations b> 
th e  developm ent of “  H 2S ,”  w ith which 
the first d irect picture of th e  unseen e a jjh  3 
surface a t  night or in cloud was provided. 
Industry  helped pay  the price for this de
velopm ent, for in an  air accident which 
killed five of the small team  working on it  
in 1942 the Gramophone Co. lost tw o of its 
research team . “  H2S ” w ent on, how
ever, and  w ithin a  year these sets were 
being tu rned  o u t; the technique of 
scanners, the revolving dish-like aerials 
w hich serve “  H2S ”  (and also A .I.) was 
considerably developed a t  the same time, 
th e  m ajor w ork going to  N ash and Thom p
son, L td . The eight “  boxes which made

up  the original installation were developed 
and  m ass produced by the Gramophone 
Co.

“  R ebecca,”  an  airborne set which could 
send ou t coded signals to  suitable ground 
or seaborne rad a r beacons to  determ ine 
the ir position from  the autom atic answer 
received, was used w ith a  beacon 
(“  E ureka ” ) taken  in to  action by the first 
parachutis ts dropped to  land glider and 
parachute  troops and  supplies. W ork 
s ta rted  on “  R ebecca ”  in  Septem ber, 1942, 
a  pro to type was subm itted  in  th e  following 
March, and  by May, 1943, more than  
70 sets had  been delivered by D ynatron ; 
and  a  fu r th e r num ber poured o u t steadily. 
The entire airborne force was equipped 
w ith “  Rebecca ”  a t  the tim e of the in
vasion. I .F .F . equipm ent (Idbntification 
of F riend or Foe) autom atically  gave im 
m ediate identification of approaching a ir
c raft to  rad a r w ith a  swiftness th a t  m ade 
a ircraft speed an  insignificant factor and 
enabled our air defences to  be instan tly  
mobilised to  m eet the danger. This wholly 
B ritish  rad a r achievem ent was en trusted  
principally to  F erran ti, L td ., to develop 
and m ass produce.

A Marconi Feat
R esponsibility for handling th e  heavy 

comm unications traffic fo r the Prim e 
M inister and  his p a rty  a t  th e  Y alta  
Conference w as assigned to  the Senior 
Service. The problem am ounted to  pro
viding aboard  ship a  first-class large w ire
less sta tion  such as is ordinarily only pos
sible ashore, in Allied territo ry , a t  n ex t to 
no notice. Two large shore type  Marconi 
tran sm itters arrived a t  a  fitting-out port 
overnight, an d  24 hours la te r the com
p any ’s engineers were working on th e  con
siderable modifications necessary.

On th e  arrival of th e  ship there was 
inevitable delay while bulkheads were 
rem oved and  sp'aces prepared to  receive 
sets, b u t in  spite of th is (and m uch credit 
m ust be given to  the M arconi Co., th e ir 
engineers, and  their equipm ent), the ship 
sailed on h e r secret mission undelayed, all 
equipm ent tested  and  ready  to  operate.

Admission of non-Members to Meetings 
of the Institu tion.—In  .September, 1943, 
the Council in s titu ted  a scheme for making 
the technical m eetings of th e  In s titu tion  of 
E lectrical Engineers accessible to  those who 
m ay be in terested in the proceedings, b u t 
who m ay consider th a t their technical ex
perience and educational a tta inm en ts do 
n o t suffice to  adm it them  to  a n y  form  of 
mem bership. The Council have recently  
reviewed the working of th e  scheme d u r
ing the past two sessions and  have decided 
th a t  i t  should be continued for the coming 
session.
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Electricity in South Africa
Demand for Communication Equipment— Electrical Tobacco Curing

T H E  South African M inister of Posts 
and Telegraphs during a v isit to  this 

country  shortly , is expected to  m eet m anu
facturers of telephone and telegraph equip
m en t w ith the object of speeding up  de
livery of such devices urgently  needed in 
South  Africa. There are m ore than  25 000 
applicants waiting for telephones and  the 
dem and is increasing steadily. I t  is re
ported . th a t orders w orth m ore than  
£ 1 000 000 have already been placed and  
are aw aiting execution.

'Registered Wiremen
In  a  report on the Electrical W irem en’s 

R egistration  Hoard it  is revealed th a t  du r
ing the  p as t year, 3 654 applications were 
dealt w ith, an increase of 314 on the p re 
vious venr. Two w ritten  exam inations 
were held, a ttended  by 269 candidates. 
A pproxim ately 30 per cent, passed both  
sections and 20 per cent, failed, the re
m ainder passing one section only. A t the 
five practical exam inations held, 210 can
didates prerented  them selves and  only 15 
failed. Regarding th e  registration of elec
trical contractors under th e  A ct, th e  lim ited 
sta ll a t the disposal of the board  has some
w hat de lay ed ' progress tow ards th e  co
ordination of th e  various views expressed 
on the  subject, b u t it  is hoped th a t  con
crete proposals for a  suitable am endm ent 
of th e  Act will be fram ed a t  an  early date.

A new ly formed body, the E lectrical Con
ductors' Advisory Committee is to  make 
allocations on a prio rity  basis of conduc
to rs which cannot be m anufactured  in 
South Africa, and  which consequently m ust 
he obituned from  B rita in  or America. The 
quota taken u p  b y  the Union each six 
m onths is now based on tons of coppei 
content m  cables and  wires, and  n o t on 
sterling value, as previously. All applica
tions for conductors whose essentiality is 
approved are  co-ordinated b y  th e  com m it
tee w ith (a) th e  capacity  to m anufacture 
the  item s locally and  (b) the im port quota 
to  be taken up  for the six m onths in  ques
tion. W here dem ands exceed th is  avail
able supply i t  becomes necessary to post
pone th e  consideration of the less essen
tia l item s to  a la ter date. T he la test in
form ation received from B ritish m anufac
turers indicates a tendency for consider
able easing of th e  position in securing the 
necessary licences for essential item s. The 
position in South Africa to-day  is serious, 
due to  exhaustion of stocks of electrical 
conductors and  very heavy calls on local 
m anufacturing resources.

The General M anager of the Johannes
burg  electricity departm ent has ju s t issued

his report for the  y ear ended Ju n e  30,
1944. Mr. J .  C. F raser has now' succeeded 
Mr. A. Rodw'ell in  th is  position. The 
Orlando and  c ity  ipower stations, operating 
in parallel th roughout th e  v e a r / s e n t  ou t 
429 655 956 units, 37 504 835, or 9.56 per 
cent., m ore un its th an  in the previous 
year, w hich in its  tu rn  recorded 2.15 per 
cent, less than  in 1941-42. The new rise 
in o u tp u t is due m ainly to  a large increase 
(10.4 per. cent.) in units taken  b y  private  
and  municipal consumers, probably as a 
result of extended building ac tiv itie s; and , 
secondly, to  a m arked increase in th e  num 
ber of units exported to  th e  V ictoria Falls 
and  T ransvaal Power C o .; 36 836 017 (8.6 
per cent.), of th e  units sent ou t were con
verted  to  d .c., 28 770 253 (6.7 per cent.) 
being used for traction . The m axim um  
dem and on th e  system  reached a record of 
136 600 kWr a t  11.30 a.m . on Ju n e  14, 
1944, th is being 20 600 kW  higher th an  the 
peak of the year 1942-43, and 15 600 kW  
more than  the previous record dem and on 
Ju n e  27, 1941. This peak load, falling 
as it  did a t  approxim ately m idday, was 
partially  due to th e  V .F .P . Co.s’ dem and, 
and was shared in the proportion of 
79 600 kW  by  th e  City and 57 000 kW  by 
Orlando. Tho second generating set (No. 1 
set) a t  Orlando was commissioned in 
October, 1943.

Overhaul Difficulties 
Shortly aifterwards, No. 2 set was taken  

off for general overhaul and  was recom- 
missioned in  March, 1944. D uring this 
period the city' generating sta tion  had  to 
provide sufficient stand-by  capacity to  
m eet the possibility of Orlando tripping 
ou t while supplying the  V .F .P . Co. In  
pursuance of the policy of m aintaining the 
load on the O rlando sta tion  a t  a high level, 
36.4 per cep). of th e  units sen t ou t were 
from  th is sta tion  and  63.6 per cent, from 
th e  city generating station . D uring the 
year, no supply was taken  from  the 
V .F .P . Co., b u t 18 058 678 un its  were ex
ported  to  the com pany as against 2 895 894 
un its  in 1942-43, an increase of 602 per 
cent. The overall running cost per u n it 
sent ou t hv  the City and Orlando stations 
combined, has dropped to  0.1646cf., show
ing a  decrease of 10.5 per cent, on th e  
figure for the previous year. This is the 
lowest cost- in th e  h istory  of the de
partm en t, and  is due to  th e  cum ulative 
effects of th e  greater share taken  b y  the 
Orlando power sta tion  in the  to ta l ou t
p u t;  the  fact th a t, owing to  having two 
generating sets in commission a t this 
station , th e  city  generating station  has had
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to  provide less stand-by capacity ; the in
crease in  the num ber of units sent o u t ; 
and  a  considerable reduction in  coal costs 
as a result of a  drop in  railage rates since 
Ju n e  23, 1943.

Mr. J .  S. Clinton, recently  city  electrical 
engineer, Salisbury, Southern Rhodesia, 
and  now a  consulting engineer in  Jo h an 
nesburg, la te ly  investigated th e  prac ti
cability of curing certain tobaccos by elec
tricity , and  he recom mended th a t the Salis
bury  City Council continue to  experim ent 
w ith the use of .electrically-operated and 
controlled tobacco barns. H e found th a t 
the average cost of curing tobacco was 
1.04od. per lb. for wood fuel, 1.515d. for 
electricity and  1.44d. for coal. Although 
electricity- was slightly more expensive 
th an  other m ethods, i t  offered- a  much 
bigger saving in labour costs. I t  was esti

m ated  th a t if electrical curing -of tobacco 
was taken  up  on th e  scale th a t was con
sidered possible, as m uch as 12 million 
units m ight be sold annually by Salisbury 
for th is purpose, and  as th is would happen 
before tho w inter peak dem and, i t  would 
offer an  excellent opportun ity  to  balance 
the load effectively.

D uring th e  past year the Safety P recau
tions Committee of tho Association of 
Municipal E lectricity  U ndertakings has m et 
twice and  d rafted  regulations for the re
quirem ents of medical and  industrial X- 
ray  and  electro-medical appara tu s. A copy 
of these d ra f t regulations has been for
w arded to th e  D irector of the N ational 
Physical L aboratory, Teddington, Middle
sex, w ith  th e  request th a t  the B ritish X- 
R ay and  R adium  Protection Committee 
favour the South African Committee w ith 
its comments.

Mr. J. S. Highfield
M R. JO H N  SOM ERVILLE H IG H 

F IE L D , senior p artn er of Messrs. 
Highfield and Roger Smith, consulting 
engineers, died on A ugust 15 in his 74th 
year. Born a t-L isgard , Cheshire, he was 
educated  a t  R ydal School and  K ing’s 
College, London, under D r. John  Hopkin- 
son and  Prof. E rn est Wilson. He took up 

work w ith  th e  Chlo- 
_ . ride E lectrical S tor

age Co. L td ., and 
became an assistant 
in M anchester elec- 
t  r  i c ity  department, 

i when Hopkinson was
fv :: i introducing the five-mmf iBMH 1 ^ re ^  c distribution

t
 , , jgsggg' system . H e became
.'jjfegMSp*. chief engineer to  the

S t a f f  ord electricity 
undertaking, where 

ik J B H  he devised th e  auto-
. m a t i c  r e v e  rsible

booster for controlling 
the in p u t and ou tpu t 
of storage batteries, 

a n d  l a t e r ,  c h i e f  
engineer to  the St. Helens (Lanes) under
taking. He was subsequently  appointed 
chief engineer and  m anager to  the M etro
politan E lectric Supply Co. L td ., and  
in troduced the T hury system  of high 
voltage d.c. d istribution over a large area 
of W est London.

In  1917 Mr. Highfield s ta rted  as con
sulting  engineer a t  V ictoria S treet, being 
joined in 1921 by  his bro ther, the la te  Mr. 
W . E . Highfield. and  in 1924 by the  late 
Mr. Roger“ T. Smith, and subsequently  by 
th e  present partners, Mr. E .  Ambrose and  
Mr. A. L. Coward. He ac ted  as consulting 
engineer to  m any im portan t electricity and

Mr. J. S. Highfield

o ther undertakings in  th is country  and 
abroad, and  the firm has acted  as consult
ing engineers to  the C entral B oard for 
m any years. H e also did m uch work as 
an expert w itness in actions and  a rb itra 
tions a t  law. H e perfected  and  paten ted  
m any inventions both in the spheres of 
engineering and  yachting, and  was an  
au tho rity  on electricity trad ing .

Mr. Highfield was a t  the tim e of Iris 
death  a  director of th e  London Pow er Co. 
L td ., London Associated E lectricity  
U ndertak ings’ L td ., and  C entral London 
E lectricity  L td .

Ho served on the Council of the Incor
porated  Association of E lectric Pow er Com
panies,, and  represented  th e  association on 
the Federation  of B ritish Industries for 
m any years. H e was a  Fellow of K ings’ 
College, London, past-president and  
honorary m em ber of the I .E .E ., past- 
p resident of the Jun io r In s titu tion  of 
Engineers, and  of the  A .S .E .E ., m em ber 
of th e  In s titu tion  of Civil Engineers and  
of the Societe des Ingenieurs Civil de 
France, fellow of th e  American In s titu tion  
of E lectrical Engineers, p a s t vice-president 
and  past-m anager of th e  R oyal In s titu tion  
of G reat B ritain , vice-president of the 
R oyal Society of A rts, and  vice-commodore 
of th e  Royal Tham es Y ach t Club and  the 
B rixham  Y acht Club, honorary  m em ber of 
th e  New Y ork Y ach t Club, an d  m em ber of 
several others. H e was also a  m em ber of 

'C ouncil of the Y ach t R acing Association, 
an honorary m em ber of the D ynamicables 
and  one of the K nights of th e  R ound Table. 
H e was a past-president of th e  B atti- 
W allahs’ Society.

A mem orial service will be held a t  St. 
M ary A bbot’s, K ensington, to-day (A ugust 
24) a t 2.30 p.m .
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Electrical Personalities
We are always glad to receive from  readers news of their social and business activities for  

publication in  this page. Paragraphs should be as brief as possible
Mr. D. W atkins has been appointed  jo in t 

m anaging director of the B ritish  V acuum  
Cleaner and  Engineering Co., L td ., as 
from  Oct. 1.

Sir Leonard Browett has been appointed 
director of the  N ational U nion of M anufac
tu rers in  succession to  Sir Charles Hipwood, 
who has re tired  in  consequence of indiffer
en t health.

M r. J. E. C. Bailey, chairm an and 
m anaging d irector of B aird  and  Tatlock 
(London), L td ., has (been elected Presi
den t of t h e '  Scientific In s tru m en t M anu
fac tu re rs’ Association of G reat B ritain .

Miss Caroline Haslett, director of the 
E lectrical Association for W omen, has been 
elected a vice-president of the Royal 
Society of A rts. She is the first woman 
to  hold th a t  office.

Commander Philip Baker, R .N . (ret.) 
has been appointed  public relations officer 
to  the B ritish  E x p o rt T rade R esearch Or
ganisation. Before th e  w ar he ac ted  in  a 
sim ilar capacity  to  N orth  E aste rn  Trading 
E sta tes, L td .

Among the m em bers of a  com m ittee to 
advise the G overnm ent on the developm ent 
of atom ic power will be Sir Edward 
Appleton, Secretary to  the D epartm en t of 
In dustria l Research, Sir Henry Dale, Presi

den t of the Royal Society; Prof. P. M . S. 
Blackett, Sir James Chadwick and  Sir 
George Thomson. Sir John Anderson,
Chancellor of the  E xchequer in the la te  
Governm ent, is to be chairm an of the com
m ittee.

Mr. Joseph W hite has been appointed  
m anaging director of Inrush (S.A.) (P ty.) 
L td . H e was a t  one tim e m anager of 
R and  Carbide, L td ., and  la te r m anager of 
S.A. Pulp  and  P ap er Industries, L td . 
B rush (S.A.) was form ed in  N ovem ber, 
1943, as a  pilot ven ture  for th e  local m an u 
facture in  South Africa of the products of 
tho  paren t com pany, th e  B rush  E lectrical 
Engineering Co., L td .

Obituary
Mr. Leslie Burgin, on A ugust 15, aged 

58 years. F rom  1937 to  1940 he was 
M inister of T ransport.

M r. Ernest M atthew Lacey, a  m em ber of 
th e  In s titu tio n  of E lectrical Engineers, on 
A ugust 16, aged 19 years.

Major James K . Tullis, aged 63, form er 
chairm an of Jo h n  Tullis and Son.

Aid. H arry  George Williams, Mayor of 
G loucester, since N ovem ber, 1943, and  
partn er in the firm of W illiams and  Jam es, 
on A ugust 21, aged 69 years.

Anglo-American Trade
Mr. W inthrop W . Aldrich, president of 

the In ternational Chamber of Commerce 
and  chairm an of the Chase B ank, New 
Y ork, who was the principal guest of the 
American Chamber of Commerce in  London 
a t  luncheon on Monday, said th a t reports 
from W ashington th a t lend-lease was about 
to  be term inated  m ade i t  im perative th a t 
th e  U nited  S tates should stand  ready to 
g ran t E ngland the im m ediate financial 
assistance she required to  effect th e  tra n 
sition from  a  w ar to  a  peace ecojpomy.

Mr. A ldrich suggested th a t  a world trade 
conference should be called as soon as 
possible to  speed restoration  of m ultilateral 
trade.

Only if trade were free could reasonably 
full em ploym ent be a tta in ed  w ithout a r t i
ficialities such as continued Governm ent 
deficit financing which led u ltim ately  to 
the socialisation of economy.

Rem oval of trade  barriers was a  pre
requisite of th e  rem oval of exchange con
trols and  th e  stabilisation of exchange rates.

Only if trad e  barriers were rem oved, Mr. 
Aldrich continued, would nations be 
assured th a t  debts incurred for stabilisa
tion could be repaid in goods and so lose 
the  fear th a t  certain currencies m ight be

come scarce. Only if domestic economic 
controls were rem oved would com petitive 
forces be given full p lay  and  national in
come rise high enough to  support a  large 
volum e of foreign trade.

Mr. Aldrich condemned restrictions, 
monopolies and cartels, which interfered 
w ith  tho  free functioning of th e  price sys
tem . H e added :—

“  N ations can all too easily drift into 
to talitarianism  by  perm itting or prom oting 
those practices which in  them selves seem 
innocuous and  perhaps even beneficial, b u t 
which in cum ulative effect destroy the 
p rivate  enterprise system .

“  D irect control b y  G overnmental 
authorities over the  types of loans to  be 
m ade by  commercial banks and  over the 
use of savings funds inevitably lead to 
a form of S tate capitalism  in  w hich the 
S tate  decides b y ‘m eans of its  control over 
short and  long term  credits the types of 
industries to  be favoured and  of goods to 
be produced.

“  If we are to  rem ove w ar-tim e controls 
and le t the com petitive and  dynam ic forces 
of th e  economy have full scope we m ust, 
as once phase of th is problem , decontrol 
th e  ra te  of in te rest.”
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r p  H E  I E 5 gallon sink-type w ater 
X heater is norm ally used for heating 

small quan tities of w ater, ibut where i t  is 
required  for use w ith  a  dual w ater 
heating solid fuel /  electric system , two im 
mersion heaters are  installed in the tank . 
One, the m ain  heater, a t  the ¡base to  h ea t 
the full capacity  of w ater, and  an 
auxiliary near the top, th e  exact position 
of w hich is decided toy th e  capacity  of th e  
tan k  and  the q u an tity  of w ater required. 
M anufacturers of self-contained w ater 
heaters have appreciated  the advantage of 
th is arrangem ent w ith  the result th a t  ap 
pliances of the type have been designed.

U .D .B . Heaters
One m anufacturer lias designed a heater _ 

of th is type for fixing under th e  k itchen 
draining board  and  this offers the ad 
vantage of a  good w ater heating  practice 
in th a t standing losses are  k ep t down to 
a  m inim um , piping to  the sink draw-off 
position being short. The full contents of 
the ta n k  (15 or 20 gallons) are, too, avail- 
able a t  th e  sink for abnorm al require
m ents. The b a th  draw-ofi position m ay 
be supplied from  th e  one heate r, and  since 
this ho t w ater is required only occasion
ally, th e  h ea t losses from  th e  p ipe run  are  

• of small consequence, provided, of 
course, the ru n  is no t excessive.

As m entioned la s t week, th is is p re
ferable to  the a lternative and  m ore com
mon arrangem ent where th e  k itchen draw- 
off p o in t is fed from the heate r in  the 
bathroom . .

The vertically  fitted  immersion heater, 
or circulator, is designed to  enable users 
to  d raw  off small quan tities _of ho t w ater, 
a  few m inutes a f te r  switching on. The 
circulator is, however, fitted  chiefly m the 
cylinder type of storage tan k  in sod 
w ater d istric ts . Circulators are  no t 
recom mended in hard  w ater districts, even 
were they  m ay b e  easily fitted  to  th e  
galvanised rectangular tank , because the 
top outlets of the  circulating tubes jn a y 
soon become fouled b y  hard  scale. Since 
the top  of th e  ciroulator is th e  ho tte st 
p art, scale forms m ore readily  a t  th a t 
point an d  so contributes to  overheating. 
This disadvantage of overheating a t  th e  
top  of th e  circulator (ap a rt from  th e  
form ation of scale) has, however, been 
overcom e in m ore recen t designs. In  
these, th e  loading is -high a t  the  bo ttom  
and  tapers off tow ards th e  top , or the 
neck, of th e  heate r. As a  resu lt, th e

P a r t  I . T h e  E l e c t r ic ia n , A ugust 17,
1945.

heat d istribution  is fairly even through
out, so increasing the life of the elem ent 
and  reducing the tendency of scale form a
tion a t  the small o u tle t vents.

T herm ostatic control is alw ays p re fe r  
able to  hand  control, where w ater heating  
is concerned and is always incorporated 
in the self-contained heater, as opposed 
to  converted installations.

W here a  user does n o t desire to  m ain
ta in  a com paratively large q u an tity  of 
ho t w ater throughout th e  24 hours, a  dual 
system  of hand , therm ostatic control 
offers a  solution. The heater m ay ‘be 
sw itched on for a  b a th  in tim e to heat 
the w ater con ten t and  when this has 
reached the pre-determ ined tem perature, 
the therm ostat cute-out. This arrange
m ent is particularly  su itable fo r conver
sion jdbs w here th e  therm al insulation is 
no t u p  to  standard  an d  standing losses 
are of a  high order. In  some cases during 
the conversion of solid fuel installations to  
electric, therm ostats have no t been  fitted 
because the user has been under the 
impression that, th e  hea te r should operate 
continuously, whereas dual control would 
have m et the case. I t  is, however, in 
variably  false economy to  instal an  im
mersion heate r w ithou t a  therm ostat since 
the additional initial cost is com paratively 
low.

Position of Thermostat
There are  no h a rd  and  fa s t rules 

known • to the w riter regarding the 
positioning of a therm osta t, though 
in the self-contained w ater h ea te r the un it 
is norm ally fitted  to  the h ea te r p late . 
The correct -position in a conversion insta l
lation depends on th e  type of installation, 
tvpe of tank , and the u ser’s requirem ents. 
If  fitted  a t  the base, th e  therm osta t will 
rarely  operate except when no w ater is 
draw n off for a  long period. I f  too near 
the top, the  user loses effective- storage 
capacity.- E xperience has proved th a t  the 
half-w ay .position offers certain  advantages, 
as' the" therm osta t will operate when 
th e  m ean tem peratu re of th e  w ater reaches 
a predeterm ined figure. O n.tbe o ther hand, 
i t  is often more practicable from  th e  instal
lation po in t of view to fit th e  therm ostat 
on th e  h ea te r plate.

Variable control is also possible by 
utilising more than  one the rm o sta t; instead 
of fitting tw o immersion heaters, when the 
aim  is to  provide a small proportion of th e  
full contents, tw o  therm osta ts m ay be used 
instead. One is fitted  on th e  hea te r p late 
a t  th e  base of the  tank  to  control the
to ta l storage capacity , and a  second is fitted
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near the top of the tank . By simple 
switching, e ither therm osta t can  be brought 
in to  operation as required. F o r instance, 
when, say, a  q u a rte r of the storage 
capacity  is required, the top  therm osta t 
will operate once th e  w ater a t  th is level has 
reached the tem pera tu re  a t  w hich the th e r
m osta t is set. This system  is cheap to  
instal and  control, though  there is a  possi

bility th a t  “  mixing ”  of th e  cold incom 
ing w ater w ith the circulating ho t w ater 
m ay arise. This should n o t occur, how
ever, if correct baffling is carried out, Or 
where specially designed immersion heaters, 
on the circulator principle, are used .

Plumbing and Wiring
As th e  larger p a r t of th e  w ork connected 

w ith  installing a  w ater heating  system  lies 
in the plum bing and the fixing of the 
heato r or heaters, the im portance of wiring 
m ust n o t be overlooked. W here possible, 
and  i t  usually  is possible, in dom estic p re 
mises, w ater heating  should be fed from 
separa te  circuits independent of the o ther 
services. W hile there  m ay be some tem p
ta tion  to  loop a small w ater heating  circuit 
off the  nearest heating  .point,_ th is practice is 
n o t to  be recom m ended. Special low rates of 
charge for electricity consum ption are 
offered for therm ostatically-controlled 
w ater heating, and  th e  user should be given 

tho opportun ity  of enjoying these. W here 
an  all-in ra te  is in force, the consum er will 
enjoy th e  low running charge for all ser
vices, b u t the tim e m ay come w hen the 
user desires to  rev e rt to  fia t rates.

E lectricity  supply authorities usually 
provide free wiring w ithin reasonable lim its 
in respect of w ater heating. As the length  
of servicing allowed will usually coyer m ost 
installations righ t back to  the  m eter posi
tion, there  is a  fu rther reason why th e  w ater 
heating  circuit should be run  independently  
in  the first instance.

Pilot-lamp Indication
W hether th e  installation is therm ostatic

ally controlled or not, a  control u n it in 
corporating a  p ilo t lam p should be fitted so 
th a t the user is aw are im m ediately the 
cu rren t is in te rrup ted , in tim e to  m ake 
o ther arrangem ents for obtaining ho t w ater.

The type  of wiring system  employed calls 
for little  com m ent since so fa r as possible 
it should conform to  the system  employed 
for th e  o ther services in the house. Ju s t 
prior to  the w ar, however, increased use 
v a s  m ade of the “  P y ro tenax  ”  type  of 
h ea t resisting cable for th e  tails from the 
central u n it to  the hea te r. The w riter also 
saw a num ber of installations where th is 
form of cable was used th roughout. As the 
wiring was a surface job the "a can bo no 
question of its  possible neatness.

E arth ing  is often a  vexed p o in t and  i t  
appears th a t  too m uch reliance is placed

on the plum bing to provide the earthing. 
A lthough th is is n a tu ra l, a  good te s t should 
be m ade and  all joints and  stop-cocks 

bridged in accordance w ith good practice; 
th a t is, where local regulations perm it of 
earth ing to  th e  w ater system .

W ith  respect to th e  cost of installation 
there are four factors to  consider : 11 )
Capital costs of w ater h ea te rs ; (2) Cost 
of plum bing and  piping the w ater heaters ; 
(3) W iring costs; an d  (4) R unning costs. 
The capita l cost of one large w ater heate r 
is lower th a n  th a t  of a  num ber of small 
ones. W iring costs are also lower where 
one circuit only is required. A gainst these, 
th e  plum bing costs m u s t be considered 
since these m ay b e  appreciab ly  higher 
where one central h ea te r is installed to 
supply a  num ber of drasv off positions. 
On the  o ther han d , m ost supply au thori
ties hire w ater heaters up to  100 gal. 
capacity , and  fix them  free, w hich includes 
small-scale plum bing. L im ited wiring used 
also to  b e  provided free, b u t was often 
confined to  one w ater heate r. As regards 

running costs, the h e a t losses of a  large 
w ater heater are lower than  in the case of 
a  num ber of small w ater heaters having 
the same aggregate capacity . On th e  o ther 
hand , additional piping hea t losses m ay 
outweigh th e  advantage in favour of local 
w ater heaters.

Running Costs
A ccurate estim ates of running costs of 

any  particu lar installation  can only be de
term ined -where all re levant d a ta  are avail-, 

able, viz., length  of pipe runs, frequency of 
draw-offs, setting  of therm ostats, efficiency 
of lagging, a n d  so forth . Excessively high 
running costs m ay usually  be a ttr ib u ted  
to  the  careless usage of h o t w ater, th a t is, 
ho t w ater tap s are  often left running u n 
necessarily, while there is always a ten 
dency fo r persons to  w ash the ir hands 
from the  running tap . Such w aste can be 
reduced by installing spring press taps. 
T he slight, inconvenience caused acts as a 
d e te rren t to  the excessive use of h o t w ater 
and  th u s lowers the overall cost of w ater 
heating. These and  o ther facts should 
always bo carefully exam ined.

Electric Lamp Manufacture.—Although 
the B oard of T rade  in 1942 m ade the 
Order restric ting  th e  m an u fac tu re , of cer
ta in  electric incandescent lam ps w ith coiled 
coil filam ents, th e  M inistry of A ircraft P ro 
duction has for some tim e been responsible 
for adm inistoring the control. As the 
m aterials required  for m aking these lam ps 
are no longer in sho rt supply, the Board 
of T rade  has revoked th e  O rder as from 
A ugust 1. A ny inquiries ab o u t the m anu
fac tu re  of these lam ps or th e  effects of 
de-control should be  addressed to  . the  
M inistry of A ircraft P roduction (D .O .L .P.) 
a t 1. Clarendon Place, London, W .2.
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The Kelvin Lecture
The Scientific Principles of Radiolocation

IT  will be rem em bered th a t when the 
Kelvin Lecture was delivered before the 

I .E .E . on April 26 last,' by  Sir E dw ard 
Appleton, F .R .S ., he chose as his subject 
the scientific principles of radiolocation, 

'b u t  because of the censorship regulations 
then  existing the m eeting was no t reported. 
L ast week the security  restrictions on 
publication of details concerning rad ar 
were w ithdraw n, and below is an  abstrac t 
of Sir E dw ard’s address.

Definition of Radiolocation 
Radiolocation m ay be defined as the pro

cess of locating the position of an object in 
space by  radio waves w ithout any active 
co-operation on the p a rt of th a t object. 
In  o ther words, radiolocation enables us to 
find th e  position of a  body, such as an  
aircraft, ship, iceberg, or ionised cloud 
w ithout going up to th a t  body to  find ou t 
for ourselves. The only co-operation re
quired  on th e  p a r t  of the detected body is 
of a  passive character in th a t i t  is required 
to  reflect radio waves. Fortunate ly , nil 
solid and  liquid bodies, as has long been 
known, do this.

The fundam ental technique of radioloca
tion is no t difficult to  grasp. To detec t any 
reflecting object i t  is necessary first to  flood 
th a t  object w ith radio waves, in m uch the 
same m anner as a  m otor-car headlam p 
floods a  road-sign a t  night. An aircratt, 
for exam ple, reflects radio waves when it  
traverses the radio beam  end, if ground 
detectors are used to  pick up th e  reflected 
beam  from th e  aircraft, it  is possible to  
determ ine the direction of arrival of the 
reflected waves, and  th u s the direction o 
the radiolocated object w ith respect to  the 
ground station . The determ ination of the 
direction of a radio source is, of course, a 
very  old technique, b u t, alone, it- cannot 
give us th e  true  position of th a t  souj0?' 
In  radiolocation, however, there is added, 
m ost essentially, the  determ ination of the 
actua l distance away along th a t direction. 
Briefly, then , we can say th a t  radiolocation 
enables us to  specify the position of a  radio
illum inated target because it  tells us, first, 
in  which direction the ta rg e t lies, ana, 
second, how far away along th a t  direction
it  is situated . . .

The m ethod of determ ining the distance 
of a radiolocated object is one of the  m ost 
in teresting  features of radiolocation, for it  
is a  p roduct of pure science, and  involves 
th e  use of a  technique developed tw enty 
y ea rs 'ag o  w ith  no thought of its  p resent 
widespread practical application. lh e  
basis of the m ethod is th a t th e  distance

away of the located object is found by 
tim ing the journey of tl)e radio waves to  
th e  reflecting object and  back. Such 
waves travel to  and  from an  object 100 
miles aw ay in  abou t one-thousandth  of a 
second, an d  i t  is the accurate and speedy 
m easurem ent of tim e-intervals of this order 
which is th e  basic feature of radio m easure
m en t of distance.

The first experim ents on the m easure
m ent of distance by  radio reflections were 
carried ou t in 1024 by two Cambridge 
physicists, E . V. A ppleton and  M. A. F . 
B arne tt, in  their experim ental proof of the 
existence of the H eaviside layer and  the 
m easurem ent of its  distance above ground.
In  these experim ents, w hich were carried 
ou t under the auspices of the R adio R e
search B oard of the D epartm en t of 
Scientific and  Industria l Research, th e  
tim ing of the radio waves to  the reflecting 
Heaviside layer and  back was achieved by 
changing the frequency of the w aves by a  
know n am ount. Nowadays we should call 
the ir m ethod  th a t  of frequency-m odulation.
I t  is no exaggeration, therefore, to  say th a t  
the first object to  be radiolocated was the 
Heaviside layer. In  these early experi
m ents it  is notew orthy th a t  B .B.C . stations 
were used. Shortly a fter A ppleton and 
B a rn e tt had  finished their work, two 
American scientists, G. B re tt and M. A. 
Tuve, working in W ashington, succeeded 
in m easuring the height of th e  Heaviside 
layer, using am plitude m odulation of the 
radio waves. F o r th is purpose they  de
vised a  radio tran sm itte r which sen t out 
very  short pulses, o r jabs, of radio energy 
and  recorded the tim e-interval betw een the 
omission of a pulse and the reception of its  
echo on a high-speed galvanom eter. The 
pulse m ethod, because of its  simplicity, has 
been widely used la te r in  th e  m easurem ent 
of the distance of artificial ta rgets such as 
a ircraft and ships.

Early use of Cathode-Ray Tube  
In  the earlier scientific experim ents 

ra th e r elaborate photographic technique 
was used for th e  m easurem ent of echo- 
delay times. W hat has la te r tu rned  o u t to  
be a  particularly  useful simplification m 
the technique of th e  pulse m ethod was in
troduced in  1931 by  E . V. A ppleton and
G. B uilder in the use of th e  cathode-ray 
oscillograph, w ith an associated uniform  
time-seale, by w hich the presence of a  re
flecting object and the indication of its  
distance aw ay could be continuously por
trayed  to  the  eye w ithout th e  need of 
developing photographs. B y 1932, th e re 
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fore, th e  technique of m easuring the 
distance of atm ospheric reflecting surfaces, 
such as ionised layers and  ionised clouds, 
by m eans of radio pulses and  cathode-ray 
oscillograph display was becoming standard  
research practice in  th is country.

B u t the application of these m ethods to 
th e  radio-detection of such relatively small 
objects as d is tan t a irc ra ft and  ships by  no 
m eans followed autom atically . In  1932, 
however, th e  engineers of th e  B ritish  P ost 
Office reported  w hat is considered to  be the 
first recorded instance of th e  detection of 
the  presence of a ircraft by reflected short 
radio waves. In  the following year, engi
neers of the American Bell Telephone 
Laboratories published an  account of ex
perim ents in w hich i t  was shown th a t a ir
craft reflected sufficiently appreciable 
quantities of radio energy to  m ake it  
possible to  de tec t th e ir  presence even when 
they  were otherwise invisible. By 1933 we 
m ay therefore say th a t  th e  principles of 
scientific radiolocation were well know n as 
applied to  the radiolocation of naturally  
occurring reflecting surfaces, an d  th a t  it  
was also known th a t  a irc ra ft were capable 
of detection a t  short distances by tfie 
am ount of radio energy reflected by  them . 
I t  rem ain ed 'to  develop the m ilitary  appli
cation of th e  position-finding of artificial 
objects by fusing bo th  branches of know 
ledge and, in particu lar, by using higher- 
powered transm itters to  ex tend  th e  range

of detection. This application of scientific 
principles to  forge weapons of the highest 
operational u tility  was begun in  1935 by a 
small group of B ritish scientists, Messrs. 
L. H . Bainbridge-Bell, E . G. Bowen and
A. F . W ilkins, led by Sir R obert W atson 
W att, a t  an  A ir Ministry' sta tion  on the 
east coast of England. This effort, begun 
by  th is small nucleus, gradually expanded 
in volume and , as a  result, tfiis country , 
was already provided w ith radiolocation 
sentinels for the  detection of a ircraft when 
w ar broke ou t in  1939.

The use of m ethods of radio distance 
finding by  reflection have already provided 
us w ith a  v as t fund  of knowledge concern
ing the electrical reflecting layers in  the 
upper atm osphere from  which i t  is now 
possible to pred ict th e  m ost suitable w ave
lengths for use in com m unicating over 
various distances a t  different times in 
different p a rts  of th e  world. F u rth e r w ork 
is now in progress in E ngland on the  loca
tion of m eteor trails by  m eans of radio 
reflections. A nother problem  being con
sidered is the possible radiolocation of the 
moon. Calculations show th a t w ith a  very 
powerful sending station , and  sharp focus
sing a t  the sending and  receiving stations, 
i t  should be possible to  get back detectable 
radio echoes a fte r  th e  radio waves have 
m ade their 2£ see. journey to  th e  moon 
and  back.

Electricity Supply
Stockton-on-Tees.—The T.C. is to  place 

contracts shortly' for th e  erection of three 
electricity sub-stations.

Blackpool.—The E lectricity  Comm ittee 
has arranged  term s for th e  provision of 
supply to  N orth  E a s t Lancashire Laundries 
L td ., ’ B ispham . .

Middlesbrough.—A pplication is being 
m ade to  th e  E lectric ity  Commissioners by 
th e  T.C. for sanction to  borrow  £6 331 for 
capital works.

Glasgow.—The E lectricity  Committee 
estim ates a  revenue of £2 16S 150 an d  art 
expendit ure of £2 140 7 S4 fo r th e  year, leav
ing a  surplus of £27 366. Capital expendi
tu re  is estim ated a t  £304 000.

Bolton-by-Bowland.—T he R .C. has been 
notified th a t approval has been  given to  
an  extension of Clitheroe electricity  lines 
from  N ewton to  D unsop Bridge and  « h ite -  
well, and  fu rth e r developm ents in  G isburn 
districts.

Consett (Co. D urham ).—Following a 
’e tte r  bv several tenan ts, the U .C. has 
prom ised to  consider installing electricity 
in council houses a t  L eadgate as soon as 
ciroum stances allow.

Glasgow.—The S trathclyde E lectricity  
Supply Co., L td ., is to lay  m ains fo r th e  
supply  to  tem porary' houses a t  K nights- 
wood. The Clyde Valley E lectrical Pow er 
Co. is to  erect a  sub-station  a t  G larkston.

Horwich.—A loss of £5 000 on the local 
electricity undertak ing  is reported  b y  the 
E lectric ity  Committee during th e  la s t six 
years. T he cause is s ta ted  to  be a  reduc
tion in  th e  scale of charges an d  increases 
in wages and  th e  cost of fuel.

B r a d f o r d . —The City Council’s plans for 
the developm ent of the electricity  under
taking are  estim ated  to  cost £2 350 000 by  
1948. A nother p lan  which, however, has 
no t y e t been taken  in to  account is the  
building of a  new  power station  to  replace 
the Valley sta tion .

Oban.—A t a  recen t m eeting of the 
Lighting Com m ittee i t  w as reported  th a t  
the cost of th e  m ains and  services to  the 
proposed 20 Swedish houses to  be erected 
a t  Longs dale, 'would be  £434, an d  the 
Engineer proposed to  charge £2 per annum  
for close and  back  area lam ps, including 
m aintenance, and  30s. per telephone 
kiosk.



One of two sub-stations of the Central Railway of Brazil supplied by the MetropoUtan-Vickers 
Electrical Co. Ltd. The company has now received an order for two further sub-stations and 

three coach trains to supplement the 60 units already supplied

August 24, 1945 TH E ELECTRICIAN

Glasgow.—A t a  m eeting of the E lectricity  
Committee, w ith  reference to  the first 
section of the B raehcad power station  ex
tensions a t  a  cost of £4 000 000, the Cen
tra l E lectricity  B oard envisaged the  need 
for a  fu r th e r tu rbo-a lternato r u n it and  
tw o additional boilers, and  th e  Committee 
decided to arrange accordingly; and  seek 
sanction to  borrow £4 672 800 for the
scheme. . - - i t

Durham .—The Highways Committee of 
th e  C.C. has considered a le tte r from  the 
Belm ont P .C . w ith regard  to  the question 
of altering th e  heigh t of the stree t light
ing to  accom m odate double deck buses 
which the Sunderland D istric t Omnibus Co. 
proposes to  run  betw een Sunderland and  
D urham . T he  Committee has decided to 
refer th e  whole m a tte r  to  the County 
Councils’ Association, as n o t only is the 
question of s tre e t lighting concerned^ b u t 
also th a t  of low bridges and  additional 
road works.

Stockton-on-Tees,—The annual rep o rt of 
the  electricity undertaking showed a  not 
profit of £572. The to ta l income was 
£147 196 and  working expenses £115 635 
leaving a gross profit of £31 561. A fter 
m eeting £5 995 for in terest on loans. 
£13 7S6 for redem ption of loans and  
£11 208 for income tax , the balance 
of £572 rem ains. The am ount b rought 
forw ard from las t year was £33 130. The 
deb t on the undertaking am ounts to 
£115 837 com pared w ith  £130 738 a  year 
ago.

Sunderland.—The report of the tram - 
w avs undertak ing  fo r the year ended March 
31* last, s ta ted  th a t  the to ta l revenue was 
£210 784 and  working expenses £166 716. 
A fter m eeting £1 263 for in terest on capi
ta l there  w as a n e t balance of £42 805. 
This balance, including a balance of

£32 638 from  the buses, was carried to  the 
n e t revenue account and  a fte r m eeting 
various charges including £30 549 for in
come ta x  there was £44 6 87 to  be carried 
to  the app ro p ria tio n . account for bo th  
undertakings. Of this £40 464 was carried 
to  the renewals fund.

Reigate.—In  th e  electricity  u ndertak 
ing’s rep o rt for th e  year ended March 31, 
the statistics given show th a t  th e  net profit 
was £8 360, a fte r allowing for loan charges 
and  income tax , and  a  20 per cent, rebate  
to  consumers in  the March quarte r. The 
balances on the appropriation  an d  reserve 
fund accounts carried to  n ex t y ear am ount 
to  £22 707 for the appropriation  account, 
and £17 707 for the reserve fund. Ho new 
loans were raised, b u t d eb t was repaid  from 
revenue to  an  am oun t of £10 869. The 
num ber of un its  sold in th e  1944/45 period 
was 13 139 013. Incom e from sales 
am ounted to  £104 605.

New Durham Power Station Site.—Fol
lowing the strong opposition leading to  a 
public inquiry las t December, to  the 
N orth-E astern  E lectric Supply' Com pany’s 
p lan to  erect a  £3 500 000 power station 
a t  K epier, the M inister of Town and  
C ountry Planning has announced th a t  th e  
com pany has inform ed them  th a t  they 
have tak en  steips to  m eet the p resen t de
m and for additional electric supply' by' the  
installation  of p la n t elsewhere th an  a t  
K epier. Subsequently Col. S. E . Monk- 
house, m anaging director of the N orth- 
E aste rn  E lectric Supply Co., said recently' 
th a t th e  company' w as erecting new p lan t 
a t  D unston works, a t  a  cost of nearly 
£2 000 000, b u t  th a t  the extension was 
no t an a lternative to  the £3 500 000 
K epier (Durham) scheme. An alternative 
to  th e  K epier site would b e  considered by 
the directors.

É Ê ÜU 'M â N'r:
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A M IDST all th e  in terest, created  toy the 
developm ent and  use of atom ic bombs, 

there is, as was pointed o u t in  T h e  E l e c 
t r i c i a n  of A ugust 10, a  fairly w idespread 
knowledge of the fact th a t M anchester 
U niversity , under the guidance of th e  late 
Lord R utherford , was the cradle of some 
of th e  m ost im portan t w ork which led 
directly, though a t  some distance, to the 
p resent understanding of th e  subject.

A fter leaving M anchester fo r th e  Caven
dish L aboratory , Cambridge, Lord R u th e r
ford pursued, w ith  the sam e vigour and 
effort, his life’s w ork on the problem  of the 
constitu tion  of the nuclear s truc tu re  of the 
atom . H e a ttra c ted  round him  as research 
studen ts m ost of the w orld’s best scientific 
b rains in  w hat, to him , was th e  younger 
generation, and  it  has been in the m ain, 
m em bers of th a t  team  who have scientifi
cally com pleted to  th e  e x ten t now known 
to  the world, one phase of the w ork of 
w hich R u therfo rd  laid  the foundations.

Though th e  fundam ental discovery th a t  
the whole m ass of an  atom  was concen
tra te d  in  a  m inute central nucleus was 
m ade by R u therfo rd  a t  M anchester U ni
versity  in  1911, the whole of his work 
from  th e n  on until 1932 was 'based on the 
use of na tu ra lly  occurring m aterials of the 
radio-active type. In  1932, Cockcroft and 
W alton a t  the  Cavendish L aboratory , Cam
bridge, carried  o u t an  experim ent in which 
th e  'bom bardm ent and disintegration of 
atom ic nuclei was accomplished toy pro
jectiles consisting of hydrogen nuclei, to 
which a  very  high velocity h ad  been  given 
artificially by  m eans of an applied elec
trical voltage. This one experim ent 
opened up an entirely  new field of investi
gation which a t  once a ttrac ted  the a tte n 
tion of the- w orld’s leading physicists, and  
led to  a  rapid  increase in knowledge of the 
inner stru c tu re  of m atte r , and  in pa rticu 
lar, knowledge of th e  construction a n d  be
haviour of the nuclear s truc tu re  of the 
atom .

Oil Condensation Pump
W hat is no t generally realised is th a t this 

experim ent w as in itself dependent on a 
less spectacular, b u t nevertheless im portan t 
developm ent w hich had  proceeded during 
the previous seven years in the research 
laboratories of the M etropolitan-Vickers 
E lectrical Co. L td . In  these laboratories 
D r. C. R . B urch, F .R .S ., assisted by  a 
num ber of colleagues, h ad  in itia ted  and  
carried th rough  a  research program m e on 
th e  developm ent of a  new technique w hich 
led to  th e  developm ent of w hat was then 
unique as a  system  of high vacuum  engi

neering. D r. B urch developed w hat is 
known as the oil condensation pum p which 
h ad  been rendered possible toy one of his 
previous developm ents of a new range of 
extrem ely low vapour pressure oils and 
greases suitable for use in high vacuum  
engineering.

Early Experiments
In  the course of one of h is m any visits 

to  the Trafford P a rk  laboratories, Lord 
R u therfo rd  saw the  first large-scale vacuum  
condensation pum p to  toe engineered in  th e  
laboratories and  realising its  possibilities, 
im m ediately adop ted  i t  for the use of him 
self and  Ins team  in the furtherance of 
the ir own projects. I t  was th is pum p 
w hich w as used in  th e  first successful ex
perim ents on th e  artificial disintegration 
of the atom ic nucleus.

Since th a t  tune pum ps of the type de
veloped b y  D r. B urch, and  the basic p rin 
ciples of vacuum  engineering developed and  
applied by  the M etropolitan-Vickers E lectri
cal Co., have  (been am ong th e  m ain features 
for the experim ental appara tu s used the 
world over in atom ic research, an d  w ith
ou t them  i t  is certain  th a t  the work would 
not have proceeded, if a t  all, a t  th e  speed 
which has been possible.

T he developm ent of high vacuum  engi
neering has been continued toy M etropoli
tan-V ickers who have m ain tained  th e  lead 
they  established toy pioneering this' b ranch  
of engineering.

One of the m ost im portan t pieces of a p 
p a ra tu s  used  in th e  la te r stages of the in
vestigational w ork in to  the s tructu re  o f the 
atom  has been  the cyclotron, and  th a t  used 
in  Liverpool toy Sir Jam es Chadwick, to 
gether w ith th a t  used in the Cavendish 
L aboratory , first, under Lord R utherford  
and  then  under Prof. S ir Lawrence Bragg, 
w ere bo th  constructed  an d  installed by  the 
research laboratory- of the M etropolitan- 
Vickers E lectrical Co.

The com pany has also m ade valuable 
d irect contributions to  the national effort 
tow ards the  atom ic explosive, an d  was se
lected  to  design and m anufacture a  special 
compressor, together w ith pum p and  con
trol system s for use in  the  p repara tion  of 
m aterial of th e  k ind  used in the atom ic 

• bomb. In  addition, for th e  sam e projects, 
m any new  types of instrum ents were de
veloped and  supplied.

Durham,—T he County W orks Commit
tee and  Parliam entary- Com m ittee are to  
m eet to  discuss the possibility of the 
Council taking control of the tran sp o rt un
dertakings in  the county.
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Change of Name.—The nam e of Rediion 
Electronics, L td ., has been changed to  
Redifon, L td .

Institute of Metals.—The annual au tum n 
m eeting of the In s titu te  of Metals will bo 
held a t  the In s titu tion  of Mechanical 
Engineers, S torey’s Gate, London, S .W .l, 
on Septem ber 12. The sessions will com
m ence a t 10 a.m . and  2.15 p.m .

Social Item .— The sta ll and workpeople 
of F e rran ti L td ., recently held a  victory
sports gala a t  Old- _________________
ham . The prizes ; t
won in  th e  sports 
w-ere d is tribu ted  by 
Mr. and  Mrs. V incent 
de  F erran ti.

“  Bob in the &  ”
Savings.—  I n  t h e  
SloughSavings League 
calculated on a  “  bob 
in the £ ”  of wages 
basis, Superflexit,
L td ., recorded Is. 2Jd. 
in  th e  £, Sciaky 
E lectric Co. 6Jd .,
Ferguson B a tte ry  Co.
8d., H anovia, L td .
2s. 1 0 |d ., and  Lind- 
ley Thom pson T rans
form er Co. 8Jd.

I .E .E . N .E . Stud
ents.—A visit has 
been arranged  to  the 
shipbuilding y a rd  of 
R . and  W . H aw 
tho rn  Leslie an d  Co., ■---------------
L td . of H obburn, on
Septem ber 1, a t  2.30 p .m . The p arty  will 
m eet a t  th e  en trance in Ellison S treet, 
H ebburn.

Railway Companies’ Charges.— Liver
pool E lectric Pow er andL ightingC om m ittee 
has appointed  a  depu ta tion  to  w ait on th e  
Liverpool M .P .s w ith  a  view to fu rther 
represen tations being m ade to  the Ministry 
of W ar T ransport w ith  regard to  the 
charges m ade by the railw ay companies 
for the use of requisitioned hopper bottom  
coal wagons.

B.B .C . in British Guiana.—I t  is an 
nounced th a t  a  representative of th e  B ritish 
B roadcasting Corporation is in B ritish 
G uiana carrying o u t a  technical survey 
for th e  B .B.C . and th e  Colonial Office. The
B .B .C ., he sta tes, plans to  establish a high- 
power -broadcast station  in B ritish Guiana 
to  cover th e  whole C aribbean area, also to  
serve an  all-Em pire relay station  to facili
ta te  the -transmission of programmes 
th roughou t th e  Em pire.

E .A .W . Examination Results.—The
E .A .W . electrical housecraft certificate

T W E N T Y -F IV E  Y E A R S  AGO 
J7R O M  T h e  E l e c t r ic ia n  of 

j T  A ugust 30, 1930: The electric 
accumulator comes into its  ow n  
at the IrthUngborough iron ore 
mines of the E bbw  Vale Steel, 
Iron and Coal Co. These mines 
coirsist of a bed of iron ore 15 ft .  
th ick, and estim ated to contain  
some 45 000 000 tons. The mine 
is worked on the pillar and sta ff 
system , and an electric drilling 
machine supplied w ith current 
from  accumulators carried on a 
special truck at the rear of the 
machine is used to drill the holes 
in the face of blasting. This is, 
we believe, the first tim e accu
m ulators have been used for 
driving drills in this w ay, and we 
shall watch the results of the  
experim ent w ith  interest.

exam ination for dem onstrators was held 
a t  11 centres th is year. 72 candidates sa t 
the exam ination—double la s t y ea r’s figures. 
51 were successful, 5 gaining distinction. 
The E .A .W . electrical housecraft certificate 
exam ination for teachers was held a t  9 
centres. 130 candidates sa t the exam ina
tion—on increase on last y ea r’s figures. 
104 were successful, 12 gaining distinction.

Institu te of Fuel.—A m eeting of mem
bers and  guests will be held in th e  hall of 

the Royal Geograplii- 
cal Society on Octo
b e r  17, a t  6 p .m . 
■when the  M elchett 
Lecture will be  p re 
sen ted  by Prof. C. H. 
L ander, the M elchett 
m edallist for 1945. 
No tickets for ad 
mission are required.

Accrington Ex
perimental Houses.—  
Two experim ental 
concrete houses have 
been officially opened 
for public inspection 
a t  Accrington, by  the 
M ayor (Coun. G. E . 
Slack). The houses 
were b u ilt for the 
Corporation an d  com
pleted  w ithin a fo rt
night. One of the 
houses is fitted  w ith  
electricity and  gas, 

  ....... 1 and  the o ther -is all
electric.

Abolition of Smoke Campaign.—The
S tretford  Public H ea lth  Comm ittee have
circulated firms pointing  ou t their obliga
tion  to  avoid th e  smoke nuisance and sug
gesting th a t, w herever possible, they  should 
switch over to  electrically-operated
m achinery.

Precision Measurement Exhibition.— A n
exhibition of appara tu s for the m easure
m en t and  testing of m etallurgical equip
m ent, was opened on Monday, a t  the 
C utler’s Hall, Sheffield. F o rty  B ritish  
firms are represented, and  among the ex
hibits are a Braille reading m icrom eter, 
a  slip -gauge in terferom eter for the calibra
tion of reference gauges and absolute 
m easurem ent to  one-m iliionth of an  inch 
in term s of w avelengths of light, precision 
m easurem ent by  compressed air jets and 
m ethods for the detection of flaws and  
cracks in steel by  supersonic sound. Sir 
Charles D arwin, D irector of the N ational 
Physical L aboratory , and two R ussian 
representatives were am oung the scientists 
a t  the opening.
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IN connection w ith th e  release of in 
form ation  on radiolocation, some p a r

ticulars have .become available of the work 
of individual firms in developing the 
equipm ent for operational purposes. The 
num ber of firms engaged in  the w ork was 
of course legion, b u t the first'personal de
tails on the sub ject have ibeen sen t to  us 
by  F e rran ti L td ., and  an ab s trac t of their 
sta tem en t is reproduced below.

Pre-war Operations
As early  as M ay, 1939, F e rran ti L td ., 

were approached by D r. R . A. W atson- 
W a tt (la ter Sir R obert W atson-W att), 
then  D irector of Com m unications D evelop
m ent, w ith  a  view to ascertain ing  w hat 
assistance they could give. A t Bawdsey 
in  Suffolk, a  represen tative of th e  com
pany  was shown a  chain sta tion  of the 
first radiolocation appara tus. R adio 
equipm ent w as necessary which would 
give im m ediate identification of a p 
proaching a irc ra ft to  the ground control 
sta tions in  such a  w ay as to m ake i t  pos
sible to distinguish betw een hostile and  
friendly ’.planes. I .F .F . (identification 
friend or foe) equipm ent, as i t  w as called, 
was conceived toy th e  Air M inistry research 
staff and  en tru sted  to  F e rran ti L td . to  
develop and  produce.

F rom  a rough model w hich was shown 
to  a  represen tative of th e  com pany, great 
things developed. Security  requirem ents 
m ade it  essential th a t  .within the F erran ti 
organisation only research an d  develop
m ent personnel could foe inform ed of the 
exact na tu re  of the eq u ip m en t; tout, de
sp ite  all difficulties, toy O ctober, 1939, 
I .F .F . units, having ¡passed life, a ltitude  
and  tropical tests, w ere leaving th e  fac
to ry  for im m ediate installation in aircraft.

A n I .F .F . u n it m ay he  briefly described 
as being a transm itter-receiver device 
installed in friendly a irc ra ft whose p u r
pose is to  reply  to  the in terrogation  of the 
friendly radiolocation station . This it 
does toy autom atically  responding to small 
tran sm itted  signals and  retu rn ing  a  m uch 
stronger coded signal a t  th e  same 
frequency. This coding is readily  change
able. I t  is possible therefore b y  prior 
arrangem ent to  'indicate th a t  the a irc ra ft 
is friendly, belongs to  a  certain  operational 
com m and, or the ty.pe of a ircraft. The 
frequency b an d  covered toy th e  I .F .F . is 
sim ilar to  th a t  covered by th e  stations 
engaged in the in terrogation . In  addition, 
an" a irc ra ft fitted  w ith  I .F .F . equipm ent 
can ac t a s  a .beacon control for o th er a ir
craft- toy replying to  th e ir  interrogation. 
In  an  emergencv, the I .F .F . can transm it

a coded signal indicating distress, and 
provision is m ade for rendering the p u r
pose of the equipm ent unrecognisable and 
unusable in the event of i t  falling into 
enemy hands. T his is .by th e  incorpora
tion of a  de tonato r in the u n it which can 
be fired .by pressing ibuttons, or au to 
m atically in  th e  even t of a  crash by  an 
im pact switch.

W ith  th e  ou tbreak  of w ar i t  becam e 
necessary to identify  a ircraft no t only to 
radiolocation stations, b u t  also to an ti-a ir
craft defences on a  different w ave-length, 
so modified units were necessary. Special 
sets w ere also required  for n ig h t fighters 
and  Coastal Command.

As well as a succession of new versions 
of I .F .F . how ever, F e rran ti L td ., had  to 
co-operate, w ith the aerodrome m ain 
tenance staffs. F o r this purpose portable 
te s t equipm ent, th e  now fam ous signal 
generator an d  o u tp u t tester, was designed 
and  b u ilt. A cathode-ray tu b e  device for 
testing I .F .F . beacons an d  radar generally 
was also designed and  know n as the 
Woodoscope (so called a fte r  its  designer).

I .F .F . equipm ent has always been  in 
great dem and. A t the tim e of the big 
raids a  squadron  leader of an  active n ight 
fighter sta tion  arrived  a t  F e rra n ti’s radio 
works in  his own car and  urgently  de
m anded 12 sets of I .F .F . equipm ent as 
his pilots insisted on having them  fitted  to 
their a irc ra ft because of the additional 
security  -they gave. The firm checked up 
on the squadron leader and  found every
thing in  order. He w aited  -patiently u n 
til the  sets could toe com pleted and  tested , 
packed them  in his ca r an d  drove off.

Enemy Searchlight Confusion
I .F .F . has h a d  an  in teresting  operational 

career too. W hen our bom bers first ca r
ried i t  over enem y defences i t  was the 
cause of -great surprise and delight to  our 
pilots and  -bewilderment and  consterna
tion to th e  enemy. The G erm an search
lights were rad a r controlled, th a t  is to 
say  they  tran sm itted  a 'beam which, on 
striking an  a ircraft was reflected back  
to  th e  control appara tus. T his was 
by no m eans p leasan t for our pilots 
until, w hen I .F .F . was fitted , i t  w as found 
th a t th e  transm ission from  the I .F .F . 
units upse t the enemy rad ar searchlight 
system  to the e x ten t of switching off the 
beams.

The F erran ti organisation also, of course, 
undertook production for all th ree Sendees, 
including optical and  'gyroscopic devices for 
gunnery and  navigation , valves and  
cathode-ray tubes, G .L. equipm ents, the 
“  Gen Box ”  and m any com ponent parts.
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W E give below th e  la te s t inform ation 
regarding contracts for which tenders 

are invited. In  the case of overseas con
tracts, particu lars are  to be had  from  the 
D epartm ent of Overseas T rade, Millbank, 
London, S .W .l (com er H orseferry Road), 
unless otherwise stated .

Irvine B.C., A ugust 24.—Electrical in 
stallations in 48 houses to be erected as an 
extension of Clark Drive housing scheme. 
Specification from the Town Clerk, Council 

•Chambers, Irv in e ; deposit, £1 Is.
Newcastle-upon-Tyne, A ugust 24.— Sup

ply and  deliveiy of tw o 300 kVA trans
formers. Specifications from  Mr. H . C. 
G odsmark, T ransport and  E lectricity  
U ndertaking, Manors, Newcastle-upon- 
Tyne.

Sheffield Electricity Departm ent, August
27.—Supply and delivery of three 1 000 
kVA 11 200/3 300 V, three-phase, 50 cycle 
transform ers. Specification from  Mr. 
John  R . S tru thers , Commercial S treet, 
Sheffield, 1 ; deposit, £2 2s.

West Hartlepool T .C ., A ugust 27.— 
Twelve m onths’ supply and delivery of 
p .i. cables. Specification from  Mr. S. 
T illotson, E lectric H ouse, Church Street, 
W est H artlepool.

Birmingham Electric Supply Depart
ment, A ugust 2 9 — Supply and  delivery 
during the period ending August 31, 194o, 
of ten 750/410 V three-phase distribution 
transform ers, and  of various ratings from 
50 kVA to  1 000 kVA. Particu lars from 
Mr. F . W. Law ton, 14, Dale E nd , B ir
mingham , 4.

Bradford City Council, A ugust 29.— Sup
p ly  and  delivery of three-phase static 
transform ers (C ontract “  C. 31 )• P a r
ticulars from  Mr. T . H . C arr E lectricity  
D epartm ent, 27, B olton R oad, Bradford.

Brlghouse T .C ., A ugust 31.— Supply and  
delivery of two 300 kVA transform ers and  
two sets of e .h .t. sw itchgear. Specifica
tions from  th e  E lectrical Engineer, H ud
dersfield. R oad, Brighouse.

Glasgow Lighting Departm ent A ugust 
3 1 .— Supply of 500 lanterns for 300/1 500 
W  elec tric 'lam ps. Specifications from  the 
Lighting D epartm ent, 20, Trongate, L .l.

West Riding Standing Joint Committee, 
Septem ber 1 —Electrical w o r k  in connec
tion  w ith  adap ta tions a t  th e  M e s t R iding 
C onstabulary H eadquarters, W akefield. 
Specifications from  th e  W est R iding 
A rchitect, C ounty H all, W akefield.

West Riding C.C., Septem ber 5.—In s ta l
lation  of heating  and  domestic h o t w ater 
services a t  new  dental clinic, Bonegate 
H ouse, Brighouse. Specifications from the

W est R iding A rchitect, County Hall, 
W akefield.

Lochgelly B.C ., Septem ber 8.—Electric 
lighting installations in connection w ith  42 
houses to com plete th e  Lum phinnans R oad 
housing scheme. Particu lars from the 
B urgh Surveyor, Town House, Lochgelly; 
deposit, £2 2s.

Birmingham Electric Supply Depart
ment, Septem ber 12.— Supply and  delivery 
during the period ending Septem ber 30, 
1946, of electric kettles, saucepans, cookers, 
w ash boilers, circulator w ate r heaters, 
cooker control units an d  circulator control 
un its. Specifications from  Mr. F . W. 
Law ton, 14, Dale E nd , B irm ingham  4.

Brierfield U .D .C ., Septem ber 20.— 
Supply, delivery and  placing in to  position, 
of two 250 kVA three-phase 6 600 / 400 V 
transform ers. Specification from  Mr. N. 
Ashton, “  E lectricity  H ouse,”  Colne R oad, 
Brierfield; deposit, £1 Is.

Brierfieid ll.D .C ., Septem ber 20.— 
Supply, delivery and  erection of 6 600 V 
m etal-elad sw itchgear. Specification from  
Mr. N . A shton, “  E lectricity  H ouse,”  
Colne R oad, B rierfield; deposit, £1 Is.

North of Scotland Hydro-electric Board, 
O ctober 15.— Supply, delivery _ and  erection 
of 132 000 V transm ission lines. Speci
fication from  Mr. T . Lawrie, 16,, R othsay  
T errace, E dinburgh, 3 ; deposit, £5 5s.

Bridge of Allan T .C .—Electrical w ork in 
connection w ith  the erection of 34 houses 
a t  Cawder R oad and  16 houses a t  Com ton. 
Particu lars from the Town Clerk, Burgh 
Chambers, Bridge of Allan.

C A P A C IT Y  C U R R E N T  H E A T IN G
T he B ritish E lectrical and  Allied Ind u s

tries’ R esearch Association has issued 
R eport R ef. Y /T 6 , en titled  “  Capacity 
C urren t H eating ,”  p repared  by Messrs. 
T . H . Messenger, and  D. V. Onslow, as a  
joint report of th e  R .A .B .R .M . an d  the 
E .R .A . The dem and for high-speed pro
duction in  the w ar industries and  the rap id  
advance m ade in radio  technique during 
the w ar have, i t  is pointed  ou t, been re
sponsible for an  expanding in te rest in th e  
capacity  cu rren t heating  (“  dielectric h ea t
ing ” ) of wood, rubber, plastic a n d  o ther 
non-m etallic m aterials. This rep o rt sum 
marises the  position to  date . I t  deals w ith 
th e  theory  of the m ethod  of heating  and ; 
in  some detail, w ith  its applications. E qu ip 
m en t and  costs are also considered. The 
report is supported  by a B ibliography of 
241 references ; copies of i t  m ay be obt ained 
from th e  association, price 9s. 3d., post 
free.



200 T H E  ELEC T R IC IA N  August 24, 1945

Industrial Information
Mazdalux Translucent Shade.— The

B ritish  Thom son-H ouston Co., L td ., have 
published in  leaflet L  714 a /M , details of 
their translucen t shade, designed for all 
lighting purposes w here low cost is a  
governing factor.

B .T -H . Activities.— T he curren t issue of 
th is publication of th e  B ritish  Thomson- 
H ouston Co., L td ., includes-an  article de
scribing th e  electrification of Cosford w ater
w orks; ano ther, on the lubrication of 
geared m otor units, together w ith  a num 
ber of item s.of personal in terest.

B .E .A .M .A . Contract Price Adjustment 
Formulae.— F or th e  purposes of calculating- 
variations in  (a) ra tes of pay , th e  ra te  of 
pay  for a d u lt m ale labour a t  A ugust 11 
shall be deemed to  be 95s.; (b) costs of 
m aterials, the index figure for interm ediate 
products last published by  th e  B oard of 
T rade on A ugust 11 is 182.5 an d  is the 
figure fo r th e  m on th  of Ju ly , 1945.

Bristol Engineering Exhibition..— Sir
Stafford Cripps, P residen t of th e  B oard of 
T rade, has been asked to open an  exhibi
tion, organ ised .by  th e  Bristol Engineering 
M anufacturers’ Association, to  be held a t  
the V ictoria Rooms,' Bristol, from  Friday, 
Septem ber 7, to  S atu rday , Septem ber 15. 
T he exhibits will include th e  la te s t develop
m ents in lighting, in nlastics and electric 
welding, new household appliances, k itchen 
units, and  so on.

Industrial Law for Executives.—The In 
dustria l W elfare Society’s correspondence 
course in  industrial law consists of six 
lectures each of w hich can b e  read  in one 
to one and  a half hours, and  s tu d en ts  are  
inv ited  to  subm it any  questions they  wish 
on th e  lectures. Particu lars can be  ob
ta ined  from  the Secretary, Industria l W el
fare Society, 14, H o b art Place, London, 
S .W .l.

Post-W ar Trade.— M anufacturers w ish
ing to  undertake  prepara to ry  w ork for 
post-w ar trad e  need no t now m ake in
dividual application to  the  B oard of T rade 
before undertak ing  p repara to ry  develop
m en t w ork of this k ind . I t  will still be  
necessary, how ever, for firms to  obtain  
licences for raw  m aterials w hich m ay be 
required  for developm ent w ork an d  for 
ac tua l m anufacture  w here th is is subject 
to  control.

Approval of Permitted Prices.—T he Cen
tra l Price R egulation Comm ittee have  ap 
proved the following prices fo r the electric 
boiling ring  m ade by  W . R . C. L td ., Cob- 
bold E sta te , W illesden, N .W .10 : m anufac
tu re r’s selling price 17s. 6 d .; wholesale 
selling price 21s. lO ld .; retail selling price 
29s. 2d. Revised prices have also been

approved for the same com pany’s electric 
irons, to  take effect from Ju ly  1, as follows : 
m anufactu rer’s selling price 13s. 6d. ;
wholesale selling price 17s.; retail selling 
price 22s, 8d. The prices are exclusive of 
purchase tax .

Eire Suspension of Im port Duties.—The 
G overnm ent of E ire has m ade O rders con
tinuing un til O ctober 31, 1945, th e  suspen
sion of the Custom s du ties on the follow
ing articles : —D ry batteries and compon
en t p a r ts ; copper tubes and  tubing, e tc .;  
electric wire and  cable; electric heating 
and  cooking ap p ara tu s  ; sparking plugs and  
sparking plug parts. The du ty  on wireless 
te legraphy app ara tu s  an d  certain  compon
en t parts  and accessories (Tariff Ref. No. 
266/2) is no t chargeable on d ry  batteries, 
or on com ponent p a rts  thereof, during the 
period of -the continued suspension of th e  
d u ty  on these articles.

Radio Industry in W ar and Peace.—A t 
the inaugural luncheon of the R adio In 
dustry  Council in  Jan u a ry  last, Mr. 
D uncan, chairm an, described in his address 
some of the work of the industry  during 
the war. Following' th a t  luncheon, i t  was 
decided to  prepare in p rin ted  form  a fuller 
version of the in d u s try ’s w ar history and 
its  p lans for peace, so th a t  there m ight be 
a b e tte r  general appreciation bo th  a t  homo 
and  abroad of the achievem ents of the in
dustry  and  those engaged in it. A booklet 
— “  The R adio In d u stry  in  W ar and 
Peace ” —is the result. Copies have been 
posted to  radio dealers th roughout the 
country, b u t others m ay be obtained on 
application to  th e  Council a t  59, Russell 
Square, London, W .C .l.

Interrupted Apprenticeships.—A scheme 
has been -prepared by -the N ational Jo in t 
Industria l Council fo r the E lectricity  Sup
ply Ind u stry , acting  in  conjunction w ith 
the  fourteen D istric t Jo in t Industria l 
Councils for the E lectricity  Supply In d u s
try , and approved b y  the M inistry of. 
L abour and  N ational Service, for the tra in 
ing of apprentices whose apprenticeships 
have been in terrup ted  by w ar service. I t  
relates only to  the following skilled trades : 
a rm atu re  winders, electricians, electrical 
fitters, fitters and  tu rners (mechanical), 
m eter repairers, and m eter and  instrumen-t 
testers. Form s l.A .S ./S ch em e No. 11, em 
bodying an agreem ent, can he obtained 
from the M inistry of L abour and  N a tio n a l. 
Service.

H .M .S . “ Goodwill.” — This title , though 
fictitious, is applicable to  a  naval establish
m ent near P ortsm outh  where a  garage has 
been converted in to  a clothing store for 
demobilised m en, and  where goodwill and
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commonsense seem to  perm eate the atm o
sphere th roughout the building. As will be

G.E.C. fluorescent lighting at a naval 
reclothing and demobilisation centre

appreciated  from the illustration, fluores
cen t tubu la r lam ps are used to  make the 
selection of garm ents in  the ir true  colours 
easier.

Government Factories for Civilian in 
dustry.—Tw enty more G overnm ent fac
tories have been allocated by the B oard of 
T rade for fu ture  civilian production, 
though  actua l peace-tim e production will 
no t begin in  a  num ber of instances until 
a fte r the end of the Japanese war. Among 
th e  releases are a  factory  a t  Swinton, Mex- 
borough, Y orks, of 556 000 sq. f t ., to  the 
General E lectric Co. L td ., for the m anu
facture of electric cookers and  household 
appliances; one a t  D oncaster, of 109 485 
sq. f t . ,  to Crompton Parkinson and Co. 
L td ., for the m aking of electrical equip- 
m en t; and  ano ther a t  N ewport, of 201 000 
sq. f t , ,  to  the S tandard  Telephones and 
Cables L td ., for the m aking of transm is
sion equipm ent, rubber wire and  plastic 
cables.

Export Credits Guarantees.— U nder the  
provisions of the E xpo rt G uarantees -Vet, 
1939, the E x p o rt Credits G uarantee De
p a rtm en t is authorised to  give guarantees 
to  U nited  K ingdom  exporters for the pu r
pose of encouraging export trade. W ar con
ditions have greatly  increased the risks to 
w hich exporters are exposed m  overseas 
trad ing , and  the D epartm en t has p u t in to  
operation  special facilities giving them

protection against these risks on excep
tionally favourable term s. The standard  
form  of cover is the  W ar Em ergency .policy 
w hich covers the exporter of consum able 
goods sold for cash, or on short credit, 
from the  time he -books an order until he 
receives the am ount due to  him  in  pay
m en t for the goods. The cover a t  p resent 
available is e ither 85 per cent, or 90 per 
cent., according to th e  particu lar risk. The 
D epartm en t also issues a  policy which en
ables exporters to  quote firm c .i.f . prices 
some m onths ahead of shipm ent. Under 
th is guarantee exporters in  respect of any 
c.i.f. transaction  are covered against any 
rise in m arine insurance, G overnm ent w ar 
risk insurance and  freight ra tes occurring 
w ithin an  agreed -period (normally six 
m onths). F u rth e r particulars can fee ob
tained from  th e  headquarters of th e  E x p o rt 
Credits G uarantee D epartm en t a t  9, 
Clements Lane, Lom bard -Street, London,
E  C 4 or from any  of th e  b ran ch  offices.

Licensing Industrial Electrical Equip- 
ment. —  U nder the Control of In- 
dustrial E lectrical E quipm ent (No. 
4) (Revocation) O rder, 1945, i t  is 
no longer necessary for an  acquirer 
to obtain  a  licence -before -placing an  order 
for any  industrial electrical equipm ent. 
A system  of selective control has been in
troduced to  take  care of Service and  o ther 
essential requirem ents fo r certain  item s 
where the supply position does n o t p e r
m it a  complete relaxation  of licensing. 
These item s appear on a  nom inated list 
and  orders fo r them  can only be accepted 
by  suppliers under the au tho rity  of a 
supply licence issued b y  Machine Tool 
Control, except w here th e  transaction  is 
covered bv one of the exem ption clauses. 
The present nom inated list comprises 
d.c. motors, d.c. and  a .c . generators, sta tic  
condensers designed for power fac to r cor
rection and autom atic voltage regulators.

“ Conversazione ”  for Works Staffs.—  
The W itton developm ent labora to ry  staff 
of the General E lectric Co., L td ., recently- 
arranged a  “  Conversazione ”  to  which 
600 mem bers of the adm inistration  and 
production staffs of G .E.C. w orks in  the 
South Midlands area w ere invited by D r. 
W. Wilson, chief of th e  laboratory . The 
object was to  -give the  visitors an  insight 
into the work of th e  laboratory  and  the 
wide varie tv  of investigations being m ade 
there. T he w ork in progress in th e  32 
sections of the seven m ain  buildings of 
th e  laboratory  was explained by th e  
operating staff and  dem onstrations were 
given, notab ly  in  th e  increasing,, use of 
electronic ap p a ra tu s; new techniques in  

• connection w ith  carbon and  m etal elec
trode  welding, and, in the insulation sec
tion, a  m ethod of autom atic high speed 
trea tm en t of ro tors by means of synthetic 
im prégnants and  infra-red heating. Scien
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tific cine films were shown in the con
ference room, and  lectures w ere given in 
th e  library.

Northolt Demonstration Houses.—The 
M inistry of W orks dem onstration houses 
a t  N ortho lt are to  be  handed oyer to  the 
Ealing Borough Council for letting  in th e  
norm al w ay. These, and  particu larly  th e  
two all-electric houses, wore briefly de
scribed in T h e  E l e c t r ic ia n  on Sept. 29 
las t year. D uring the eleven m onths 
since tho opening of the site for exhibition 
35 000 visitors have inspected tho houses. 
R epresentatives have come from  th e  
U nited S tates, reconstruction com m ittees 
from  R ussia, F rance, N orway and  Poland, 
professional visitors from  A ustralia, New 
Zealand, Africa (South, E a s t and  W est), 
Jam aica  and  th e  Argentine, delegations 
of A rabs an d  Jew s from  Palestine and  
representatives of the Allied Control Com
mission in Germany. A t home, practically  
every local au thority , from  the sm allest 
ru ra l d is tric t council to th e  corporations 
of th e  g rea t cities, has sen t represen ta
tives. A considérable num ber of parties 
from  th e  Services, b o th  m en an d  women, 
have also been conducted over the e s ta te ..

Trade M ark Radio Sets in Autum n.— A  
plan fo r the partia l ohange-over of the 
radio industry  production  from  w ar to 
.peace equipm ent has now had  G overnm ent 
approval and  m akers have new pro
gram mes in  hand , announces an  official of 
the Radio In d u stry  Council. The first new 
sets are likely to  be available in  the 
au tum n, although initially supplies will be 
very  lim ited. N ot un til well in to  1946 will 
there  be a  possibility of m aking any  sub 
stan tia l inroad in to  th e  large public re
quirem ents for new radio receivers. The 
first post-w ar sets will be very sim ilar to  
models in the im m ediate pre-w ar ranges; 
refinem ents of production in troduced d u r
ing w ar-tim e will add  to  reliability and  
general efficiency. The new models will be 
individual designs backed by th e  radio 
m anufactu rers’ trade  m arks so well known 
before th e  war. L abour and  m aterial costs 
are likely to  m ake the prices of the  new 
sets considerably higher th an  th e  im 
m ediate pre-w ar models ; and , like o ther 
household necessities, purchase tax  has to  
he added. A rrangem ents w ith  th e  B oard 
of T rade will result, however, in a large 
percentage of the production being in sets 
a t a  price of £15 or under; exclusive of 
purchase tax .

Industrial Estate Proposed.—T he B oard 
of T rade, i t  is understood, are a t  p resen t 
investigating th e  suitab ility  of sites in the 
L anarkshire area betw een H am ilton and 
R u therclen  for the erection of an in 
dustrial estate. T his w ould be in addition 
to  the 140 acres industria l esta te  to  be 
erected a t  Newhouse. Lanarkshire, th e

B oard of T rade  s ta tes , is now a prio rity  
area in  Scotland for industria l develop
m ent. C ertain w ar-tim e factories there 
have either sh u t down or are ab o u t to  be 
closed, b u t  efforts are being m ade to  in 
duce firms occupying them  to tu rn  over 
th e  p lan t to peace-tim e production , in
stead  of relying exclusively on the ir m ain 
works in  o ther p a rts  of the country. I t  is 
in  this connection, reported  th a t  Philips 
Lam ps, L td ., are to  open a  Governm ent- 
bu ilt factory  in  H am ilton, and  E . K . Cole, 
L td ., have already commenced production 
in  a  factory  in  R utherglen . H oover, L td ., 
are m oving th e ir factory  from  R u th e r
glen to  larger prem ises a t  Cambuslang, 
while M agnetic an d  E lectrical Alloys, 
radio com ponent m anufacturers, a t  p resen t 
occupy a  G ovem m ent-ibuilt factory  a t  
B urnbank . O ther firms who have recently  
s ta rted  production  in L anarkshire are 
V actrics, L td ., now m aking appliances a t  
C hapelhall; and  S m ith’s E lectric Clocks, 
a t  Carfin.

Exports from Latin America.—Following 
u p  its  survey of B rita in ’s post-w ar export 
possibilities in  th e  L a tin  American coun
tries, the B ank  of London an d  South 
America has now issued ano ther brochure 
under the title  of “  Post--War E xpo rts 
from  L a tin  A m erica,”  dealing w ith  the ' 
scope for trade  in th e  reverse direction. 
The b an k  emphasises, th a t  once the large 
reserves of foreign currencies accum ulated 
during the wax have been used in  co v er 
ing th e  pent-up dem and fo r im ported 
goods in L a tin  America, th e  m eans to  pay  
for continued im ports will depend m ainly 
on the e x ten t to  w hich A rgentina, Brazil 
and  th e  o ther South  A m erican countries 
are  able to  sell their p roducts abroad. 
One w ar-tim e developm ent w hich is 
b rought well to  tho fro n t in th is review 
is tho expansion of L a tin  American pro
duction fa r beyond th e  relatively  few 
staple lines which constitu ted  th e  m ajor 
p a r t  of exports a  few years ago. A lthough 
L atin  Am erica’s economy is and  will con
tinue to  be  based  prim arily upon n a tu ra l 
resources (farm ing, mining, forestry), 
there are m any o ther less w eil-known pro
ducts w hich m ight replace those unob
ta inab le  for some tim e to  come from  the 
F a r  E a s t and  o ther quarters. On tho 
fac ts i t  is clear th a t  there  are v a s t un 
tap p ed  resources, the fu tu re  developm ent 
of w hich will continue to  depend to  a  
considerable ex ten t on  capital and  _ teeh- 
nieal assistance from  abroad . Copies of 
the  booklet m ay  be obtained upon ap 
plication to  th e  head office of th e  B ank 
of London and  South  Am erica L td ., a t  
6, 7 and  8, Tokenhouse Y ard , London,
E .C .2, o r a t  the agencies in  B radford  (19, 
Sunbridge R oad), an d  M anchester (36, 
C harlo tte S treet).
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T i l l i n g - S t e v e n s ,  L t d . —F st. and fin . 
div. 5% (same).

N o r t h - E a s t e r n  E l e c t r i c  S u p p ly  C o ., 
X /td .— I n tm .  d iv . 24% (sam e).

E a st  A fr ic a n  P o w e r  a n d  L ig h t in g .—  
Elri. div. 4% (same) mkg. 7% (same).

W . H . D o rm a n  a n d  Co. L t d .—F st. and 
fin. div. 16f% (same). N et p it. to  Mar.

'3 1 ,  £ 8 2  723 (£ 1 2 3  637).
C i r c u i t  E l e c t r i c a l  Co., D r D . - A N o m .  

■cap. has bn. increased by  addition of 
£1 000 Ibeyond the  reg. capital of £500.

T id n o c k  I n d u s t r ie s , L t d .—Nom. cap. 
has bn. increased by  addition of £19 900 
in  £1 shs. beyond th e  reg. cap. of £ 100 .

T e l e p h o n e  R e n t a l s , L t d .—Fin. div. of 
0%  (same) for y r. ended May 31, 1945, 
payable Oct. 4, m kg. 10%, less tax , for yr. 
(same).

Cr y s t a l a t e  L t d .—A t a  recent m eeting 
a  resolutn. for th e  conversion of the co .’s 
issued shs. in to  stk . was carried unani
m ously.

M e x ic a n  L i g h t  a n d  P o w E R .— G ro ss 
earngs. for May, §1 210 154 (increase 
•SI80 184). N e t earngs. S23S 826 (increase 
$ 7 5  979).

S il b n t b l o c  L t d .— I n tm . a n d  fin . d iv s . 
m k g . 25%  le s s  ta x ,  ab so iib  £ 2 0  625 
(£ 1 S  750). B ic e , c a r r ie d  fKvd. £ 1 3  487 
(£ 1 3  465).

B o g n o r  a n d  D is t r ic t  G as a n d  E l e c 
t r ic it y  L t d .—In tm . 34% (same) on 
■“  A ,”  44% (same) on “  B , ”  and  34% 
(same) on new  cons. stk .

R  O THER M EI. C O R PO R A T IO N , L T D . ----
N om inal cap. has bn. increased by  the 
addition  of £90 000 in 1 800 000 ord. shs. of 
Is. each beyond the  reg. cap. of £50 0 0 0 .

B a y l is s  J o n e s  a nd  B a y i. i s s , Lt d .—  
N om . cap. has bn. increased b y  50%. The 
authorised  to ta l has been raised from 
£400 000 to  £600 000 by the creation of 
200  000  £1  o rd . shs.

T e l e g r a p h  C o n s t r u c t io n  a n d  M a in 
t e n a n c e  Co. L t d .—Shareholders have sub
scribed for 92% of issue of 227 212 £1 shs. 
offered a t  50s. each in th e  proportion of 
one for every tw o held  on Ju ly  31 last.

V a c t r ic  L t d .—N et p ft. for y r. to  Mar. 
31 £37 774 (£43 325). F in. div. 15%
(same), m kg., w ith the 74% in tm ., to ta l of 

2 2 4 %, less tax , on ord. P ft. of Vactric 
and  subsids. fo r 1944-45 is £55 439 
( £ 6 8  804).

F . J .  W . L t d .—P rivate  co. reg. Aug. 9. 
T o  carry  on th e  business of dlrs. in  and  
m nfrs. of radio, television and  elec. ap 
pa ra tu s  and  m aterials, e tc. Cap. £1 000 
in  £1 shs. Reg. office, 68 , W atling 
S tree t, R ad le tt, H erts .

L a r m u t h  a n d  B u l m e r  L t d .—P ft. to 
Mar. 31, £12 S36 (£15 008). To d irs .’

fees £800 (same), deprecn. £768 (£1 097), 
tax  £ 6  399 (£7 753), lvg. n e t p ft. £4 870 
(£5 357); pref. div. £1 133 (same), ord. 
div. 10% (£3 000) (same), fw d., £6  099 
(£ 5  363).

J a m es H o w d e n  a n d  C o ., L/t d .—N et p ft. 
to A pr. 30, 1945, £181 332 (£203 390);
brot. in, £28 414 (£22 874); ta x  provision, 
£150 000 (£139 000); deferred  repairs
£2 000 (£31 000); to  gen. 'res., £10 000 
(sam e); o rd . div. 15% (sam e); £wd., 

£29 896.
P a r r y  B r o s , a n d  H alt., L t d .—P rivate  

co. reg. Aug. 9. Cap. £2 000 in  2 000 shs. 
of £1 each. To carry on the business of 
constructional, m echanical, m arine, m otor, 
electrical, aeronautical and  general engin
eers, tool m akers, etc. Reg. office, 60, 
H arford S treet, B irm ingham , 19.

M il l s  a n d  Y o u n g , L t d .—P riv a te  co. 
reg. Aug. 10. To carry on the business 
of consultants, electrical, heating  and 
ventilating engineers and contractors. Cap. 
t o  000 in 5 000 shares of £1 each. Regis
tered  office, 145, W ardour S treet, W .l.

M e t a l  I n d u s t r ie s  L t d .— P ft. for y r. to 
Mar. 31, £266 548, £9 042 increase,
tax a tn . £143 071, £5 303 increase,
earngs. on ord. £108 103, £3 224 increase. 
Div. on the 5% pref. absorbs £12 734 
(£12 969), on ord. £97 959 (£93 659).
D irs.’ fees are  £2 550 (£1 800). Sum 
taken fw d., £10 234 m ore a t  £161 390.

Company Meetings
V ic t o r ia  F a ll s  and  T r a n sv a a l  P.o w e r  

Co.—The annual m eeting was held in Lon
don on A ugust 14. In  the s ta tem en t c ir
culated  w ith the rep o rt and  accounts, Mr. 
A rthu r E . H adley, the ohairm an an d  m an
aging director, said the volume of business 
had been well m ain tained  during the year 
and  the results, while of th e  sam e general 
order as las t y ear’s, showed im provem ent. 
The ne t profit of £575 921 com pared w ith 
£555 579 for 1943. This had  enabled a  
dividend of 15 per cent, to  be paid on the 
ordinary stock and  10 p er cent, on the 
preference stock, w ith a n  addition  of 
£150 000  to  the  reserve, bringing th a t  fund  
up  to  £1 600 000. The am ount carried 
forward a t  £342 240 showed a  small in
crease of ab o u t £15 000.

W . G . A l l e n  a n d  S o n s  (T ip t o n ), Lt d . 
—The annual m eeting w as held  a t  T ipton 
on A ugust 15. Mr. A rth u r Colegate, the 
chairm an, presided. In  the course of his 
address the chairm an said th a t  in  ad 
dition to  o ther war-time activ ities the  
com pany has sen t large quantities of 
accessories of all k inds to  R ussia, p articu 
larly  in  connection w ith th e  g rea t power
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stations which were being bu ilt there 
and  also for th e  mobile power stations 
which had  been of such advantage to  the 
devasta ted  regions of Soviet Russia. He 
was glad  to  be able to say tlia t the ir order 
book was full for their norm al products 
for home and  export, which seemed to  be 
required  in  ever increasing q uan tity , and  
as soon as they  were perm itted  to do so, 
they  would devote all their efforts to  the

production of those commodities w hich 
were as urgently  required for peace as their 
w ar products w ere for the prosecution of 
hostilities. E veryone m ust be careful to  
give the new G overnm ent a  fair deal, b u t 
f t w as equally important- th a t  the Govern
m en t itself m u s t -give a  fa ir deal to  those 
upon w hom would re s t the m ain burden  
of turning the energies of the nation once 
more into productive channels.

Commercial Information
Mortgages and Charges

N o te .—  T he Com panies A c t o f  1908 provides th a t  
every M ortgage or Charge sha ll be registered w ith in  
21 d a ys  after its  creation,  a n d  th a t every com pany  
shall, in  its a n n u a l su m m a ry , specify the to ta l am ount
o f debt due fr o m  it in  respect o f  mortgages or charges. 
T he following mortgages a n d  charges have been 
registered. T he to ta l debt prior to the present creation, 
as shown in  the a n n u a l su m m a ry , is g iven— m arked, 
w ith  an  *—follow ed by the date o f the  sum m ary , but 
such to ta l m a y  have been reduced.

D o w s i n g  C o .  ( E l e c t r i c a l  M a n u f a c 
t u r e r s )  L t d . ,  London, S .E .—Ju ly  28, as
signm ent, to  B arclays B ank  L td . securing 
ali moneys due or to  become due to  the 
B a n k ; charged on various con trac t moneys. 
*£500. Ju n e  20, 1944. *

E l e c t r i c a l  a n d  G e n e r a l  A c c e s s o r i e s  
( L e i c e s t e r )  L t d . ,  B ’ham .—J u ly  30, £8 000 
deb. to  B ranch Nominees L td . ; general 
charge. *Nil. Feb. 14, 1945.

R . J .  K e m p  a n d  Co ., L t d . ,  Coalville, 
eiee. engrs.—Ju ly  25, assignm ent securing 
to  Lloyds B ank L td . £1 000 (not ex .); 
charged on co n trac t moneys. *— . Mar. 
25, 1943.

Satisfactions
B u t l e r ’s  R a d i o  L t d . ,  London, E .— 

S a t’n. Ju ly  31, of deb. reg. M ar. 16, 1934, 
to  the ex ten t of £50.

J o h n s o n  a n d  P h i l l i p s  L t d . ,  London, 
W .C.— S at’n. Ju ly  31, £400 000 reg. Mar. 
7, 1933.

County Court Judgments
N o tb .—  T he publication o f extracts fro m  the  

“  R egistry  o f  C o u n ty  C ourt Judgm en ts  ’’ does not 
im p ly  inab ility  to p a y  on the p a r t o f  the persons nam ed. 
M a n y  o f  the ju d g m en ts  m a p  have been settled between 
th e  parties or pa id . Registered ju d g m en ts  are not 
necessarily fo r  debts. T h e y  m a y  be actions. B u t  the  
R egistry  m akes no distinction. Judgm en ts  are not 
re tu rned  to the R eg istry  i f  satisfied in  the  C ourt books 
w ith in  21 days.

B i r c h a l l ,  Thos.; 13, M arston R oad, 
M a r  s t  o  n M oretaine. electrician. 
£13 ISs. 9d. May 2.

H a y m a n , H . ,  26 ,-Devonshire S treet, W .l, 
(T radg: as H aym an and  Craig), radio en
gineer and dealer. £ 2 2  8s. lOd. Ju n e  27.

R a d io  R e p a ir s , 71, M elton R oad, W est 
B ridgford, radio dealers. £1S Os. lOd. 
J u n e  19.

T o m b s ,  P . R . A., 13, Richm ond R oad, 
Oxford, electrical engineer. £14 11s. Id . 
M ay 30.

Companies Winding Up
D o w n t o n  E l e c t r i c  L i g h t ;  Co . L t d -  

(Members vo lun tary  w inding-up).—Credi
tors of th e  above nam ed com pany are re 
quired  on or before SeptemberMO, 1945, to  
send in their nam es and  addresses w ith  p a r
ticulars of their deb ts or claims to  Mr. 
A rthu r M. Scott, of 24-30, Gillingham 
S treet, London, S .W .l, C hartered A ccount
an t, L iquidator.

A m e s b u r y  E l e c t r i c  L i g h t  a n d  G e n e r a l  
S u p p l y  Co . L t d .  (M embers’ volun tary  
w inding-up).—T he creditors of the above 
nam ed com pany are required  on or before 
Septem ber 10, 1945, to send in th e ir  nam es 
an d  addresses w ith  particu lars of the ir 
debts or claims to  Mr. A rthu r M. Scott, of 
24-30, Gillingham S tree t, London, S .W .l, 
C hartered A ccountant, L iquidator.

Metal Prices
M onday, A ugust 20. 

Copper—  Price. * Inc. Dec.
B est Selected (nom.) per ton  £60 10 0 —  —
E lectro  W irebars ... „  £62 0 0 — —-
H .C. W ires, basis ... per lb . 9 ^ d .  —  —
Sheet ................  n  H fg d . — —

Phosphor Bronte—
W ire(Telephone)basi3 „  Is . Oj^d. —

Brass (60/40)—
Rod, b a s is ................  „  —  — —
S heet „  ................  I. —  — —
W ire  ................. „  l l i d .  —  —

Iron and Steel—
P ig  Iro n  (E . Coast

H em atite  N o. 1)... per ton  £7 13 6 — —
GalvanisedSteelW ire 

(Cable A rm ouring) -
basis 0.104 in. . . .  „  £23 5 0 — —

Mild Steel Tape 
(Cable A rmouring)
basis 0.04 in . . . .  ,, £20 0 0 — —

Galvanised SteelW ire 
N o. 8 S.W .G. ... „  £26 0 0 — —

Lead Pip—
English ... ... t, £31 10 0 —  —
Foreign o r Colonial „  £30 0 0 —  —

T in —
Ingo t (minimum of

99.9%  pu rity ) . . .  „  £303 10 0 —  —
"Wire, basis... ... p e r lb. 3s. lOd. —  —

A lum in ium  Ingots ... p e r ton  £85 0 0 —  —
Spelter.............................. „  £31 5 0 — —
Mercury (spot) W are

house ... . . .  per bo tt. £69 15 0 —  —
Prices of galvanised steel w ire and  steel ta p e  supplied by th e  
O i l .  A! O ther m etal prices by B .L  Callender’s Cables L t d .



B Ha«|SSC^||^r.r. ̂  r. ■ ■ a ¡i ; j r. ■; r. j ; j r: j r: -, j,;
■ !i! i'i nii! iii " ' ' ' " ...

\.II,!\ ! ! !,' 1 I, ! !I , '' ; ! ; . ■ -I *t «ÎHI1 !*3H*5S"!!5f■ '»»ilji •       " > h • < u ■ i • ki- n ■ I, » • • I-*’ ' .
The "B R IT M A C "  Ironclad Ind ica ting  Sw itch 
Plug U n it Illu s tra te d  Is C atalogue N o . P.4207, 
and is one o f a com p le te  range available. May 
w e send you fu ll de ta ils ?

Telephone 
MOCKS GREEN 
1642 5  U N E S

IRONCLAD INDICATING SWITCH PLUG UNITS
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Telegrams-.
HECTOMAR’
BIRMINGHAM

E L E C T R I C A L  A C C E S S O R I E S  
FOR AL L  W A R - T I M E  I N S T A L L A T I O N S
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FLUSH TYPE S U C K ti
5 AMP.

FOR PRE-FABRICATED HOUSES AS SUGGESTED BY M .O .W - 

W ith  P atent Anti-flash S h u tte r ; w ith  Special Steel Springs 
around Socket Tubes ensuring good electrical 
w ith  V itreous Porcelain Base ; w ith  am ple room  for slack 
cable.

Supplied w ith  3 Square 
o r  3^" Square Covers. 
Socket integral pa rt of 
C over fo r ease of assem
bly. Tw o 4BA C aptive 

Screws supplied 
fo r fixing to  Base

V I C T O R  H.  I D D O H  LTD.
^  H A R P E R  R O A D .  W Y T H E N S H A W E .  M A N C H E S T E R  J

TH E MASSON R O TA R Y CU TTER
reduces

POLYVINYL 
CHLORIDE
from endless lengths or 
scrap to  uniform granules 
of any required size.

T H E  M A S S O N
ROTARY CUTTERj

I      — ----- ----- ----- ----------------------- ~ --------------
For fu ll pa rticu la rs  w r i te  to

THE BLACKFR1ARS ENGINEERING CO. LTD.
Blackfriars House, New Bridge Street, London. E.C.4

x x i i



f lt i ir .IM l AID RADIO IABORATORV APPARATUS ITC.
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REGULATING
TRANSFORMERS

■
T ype 50 B Variac 

handling kVA at 230 V in, repre
sents a valuable addition to the 
Variac range, and will find many 
applications in industry.

SO B 7 kV A . In p u t 230 V (tap  at 115 
V ), o u tp u t 0-230 o r  0.270 V. Rated 
c u r re n t 20 amps. Max. 31 amps.

E xcellen t deliveries aga inst I  A P rio rities . O the r 
V ariac types range fro m  165 watts to 7 k W .

> Write for B ulle tin  424 B and C irc u la r 743 fa r 
com plete data .

YCLONE

PROPELLER

fo r

e f f i c i e n t  
V E N T 1 L A T  I O N

also

C O O L I N G  

D R Y I N G  

A N D  F U M E  
R E M O V A L

These Fans are reve rs ib le  ( ro ta tio n  
being reversed by change-over 
sw itch ), w ith  m o to rs  lib e ra lly  rated 

and b u ilt  to  B.S.I. standards. 
W rite fo r  Technical Brochures quo ting  re f. £6/1

180 T o tte n h a m  C o u rt Road, London, W .l
Telephone :  MUSeum  3025/6 

and 7 6  O L D H A L L  S T R E E T .  L I V E R P O O L  3 . LANCS.

M A T T H E W S  & Y A T E S  L T D
S W I N T O N  (M a n c h e s t e r )  & L O N D O N

f Swinton 2273 (6 lines)
•Phones |  London, Chancery 7823 (3 lines)

C LA 8C 0W  • L E E D S  • B IR M IN G H A M  • C A R D IF F ,



S O LO N  Ind us tria l Type E lec tric  
S o lde ring  Irons ra ted  a t 65 w a tts  
are  noy/ ava ilable fo r  use w h e re  
a lo w  vo ltage system o f supply 
is em ployed . Th e re  are tw o  
m odels, one f it te d  w ith  an oval 
tapered  b it  as illu s tra te d , the  
o th e r  w ith  a round pencil b it ,  
and th e y  w i l l  do the  
class o f w o rk  as th e  w e ll-k n o w n  
SO LO N S  o f 65 w a tt  ra tin g  fo r  
no rm al supply  voltages.

T h e ir  design in co rp o ra te s  
many special S O LO N  features, 
in c lud ing  th e  f i t t in g  o f th e  heat
ing e le m e n t in s id e  th e  b i t .

B oth m odels can be supplied 
f it te d  w ith  e lem ents fo r  12 vo lts  
o r  24 vo lts  supply , as re q u ire d .

C o m p le te  w ith  6 fe e t o f H E N LEY  
tw in  core  flex ib le .

W rite  fo r  d e ta ils  o f  the  
com plete SOLON range fo r  
low  and norm a l voltages.

W .iT .  H EN LEY’S TELEGRAPH W ORKS CO. LTD.,
E ngineering D e p t., M ilto n  C o u r t,  W e s tc o tt,  D o rk in g , S urrey .

E 301-CHI
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f i o d t -  IV a t

E L E C T R I C
ELEXCEL LTD • V I C T O R  W O R K S  • B R 0 A 0 O R E E N  • L I V E R P O O L  • 14



R E E L S  L T D .
BYRON STREET : PRESTON : ’PHONE:  3922

Makers o f all kinds o f wood and steel reels for the 
electric wire and cable trades. 
Our s p e c i a l i t y S t e e l  flanges with very strongly beaded 
edges in a wide range o f diameters.

Try REELS LTD. forR'8'd E m a m t E t o i n g  L'«ht S1™*

W e  t o o  a re  e x p e r t s ,  th o u g h  

in a d if fe ren t field o f  Resistance 

—  and you  can’t  b e a t ]C ro m a lo y  

w ires .  T h e y  a re  th e  resu lt  of 

years  o f  s tu d y  and ca te r in g  for 

th is  highly specialised field 

exclusively.

ELECTRICAL RESISTANCE W IRES  

S w ....................................... ....
dm  1375
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Sm all T u rn e d  Parts and  

in se rts  m ade to o rder. 

E n q u irie s  in vited.

j AVIS & TIMMINS L-
Head Office: BILLET ROAD • W A LT H A M S TO W  ■ LO N D O N  - E .I7

T elepho ne: Larfcswood 2244 and 4441

R E W I N D S
M O T O R S , G E N E R A T O R S , T R A N S F O R M E R S  
A L L  S IZ E S  W I T H  T H E  M I N I M U M  D E L A Y

FOR EFFICIENT SERVICE W IRE

“ PORTER,” L IN C O LN
P R IO R IT Y  O R D E R S  ONLY U N TIL 

B E T T E R  TIM ES

PENNEY & PORTER (1932) LTD., 
LIN C O LN

G ram s: P o rte r. P hone: 1706/7.
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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 t r e e t ,  
W e s t m i n s t e r ,  L o n d o n ,  S.W.1



H e ad  O ffice : Eastwood. H anley. S taffs. London: 125. H ig h  Holbocn. W .C  I  Phones: H o lborn  l9 5 l-2 & S to k e -o n -T re a t5 2 7 2 -4

August 24, 1945 THE ELECTRICIAN

May we ask you to consult us 
on your Porcelain Design ?

Even a small modification 
can mean easier manufacture 
and thus reduce cost.

xxvii
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VEN T-AN!A LTD. 9 VICTORIA STREET, LONDON. SAV.l
, AND AT CIASWVV «. MANCHESTER

PRESSPAHN.LTD.
Electrical Insulativc Material Manufacturers

B R A D F O R D

R E G IS T E R E D  O F F IC E S

38 W ELL ST., BRADFORD, England

‘SYNTIME’
P R O C E S S  T IM E R S

SYNCHROM ATIC
T IM E  R E C O R D IN G  C O .,  L T D .,

65, E R S K IN E  STREET, L IV E R P O O L , 6.
T elephone : ANFIELD 1834-5.

F o r  c o n t r o l l in g  t h e  T im e  P e r io d  o f  S U N  R A Y  
T R E A T M E N T , th u s  e n s u r in g  u n ifo r m
t r e a t m e n t  a n d  e l im in a t in g  o v e r  o r  u n 

d e r  e x p o s u r e .

Suitable for only 
A.C. mains con
tro lled  frequency.

MASTER CLOCK 
SYSTEMS

W A TCH M AN ’S
CLOCKS

STAFF LOCATING 
SYSTEMS

INTERNAL TELE
PHONE SYSTEMS

ELECTRICAL 
MECHANISMS 
to  SPECIAL 

REQUIREMENTS



PIRTOID coiu*'N°mG BOBBINS
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O u r extensive range covers all requirements for 
Bobbins used In the manufacture of Transformers, 
Chokes, Relays, Solenoids, No-Volt Coils, etc.
The Bobbins are manufactured by us in both "  Plrtold,”  
which is a Laminated Bakellte Product, and Presspahn. 
They possess both high Electrical and Mechanical 

strength.
all the require-

Telephone : ECCLES 2001-2-3-4-5 
■Grems : P irtold, Phone. M’chesterH. CLARKE & CO. (MANCHESTER) LTD.

A T L A S  W O R K S ,  P A T R I C R O F T ,  M A N C H E S T E R

W herever and w henever intercom m uni
cation telephones are concerned keep the 
nam e Ericsson in  m ind. T hus you w ill be 
sure of efficiency, reliability and service. 
For everything in  internal telephones 

consult
E R IC S S O N  T E L E P H O N E S  L T D .
56. KINGSW ÄY, LO N D O N , W.C.2 (H O L b o rn  6916)
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P r in te d  in  G re a t B r i ta in  b y  S t e a k s  p. B r o t h e r s  L t d . ,  194-200, B ish o p sg a te , E .C .2, an d  published  b y  
B e n n  B r o t h e r s , L t d . ,  a t  B ouverie  H ouse , 15£, F le e t  S tree t, L ondon , E .C .4 .— F rid a y , A u g u s t .24 , 1945

TEST IN F L A T IO N  OF A IR M EN ’S D IN G H IES  

BY HOOVER BLO W ER

Inflation is the test for seaworthiness. But deflation is the 
test for airworthiness. That is because any air remaining 
after test-would expand at high altitudes, and a dinghy 
inflating itself on the wing of his aircraft is no help at all to a 
bomber pilot.
■ However, the Hoover Blower both inflates and deflates — 

and deflates completely. It’s one of the many jobs these 
versatile Hoover machines have been doing in the war.

If  Blowers, Rotary Transformers, Fractional Horse Power 
Motors and Generators enter into your post-war plans, 
consult us now.

HOOVER
Makers o f the World's Best Cleaner


