
. DECCA 
NAVIGATOR 

TOWERS
J r g g v  ■

j ;W f f u i f t i t f

T h e design and construction o f aerial i  
towers for Decca Navigator transm itters |  
325 ft. high, insulated from earth and each § 
carrying four 75 ft. long horizontal booms jj 
to support vertical antennae wires, |  
dem ands the type of experience and 1 
equipm ent which B. I. Callender’s are I  
able to place at your service.

BRITISH INSULATED CALLENDER'S CABLES LIMITED
NORFOLK HOUSE, NORFOLK STREET, LONDON W.C.2
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STEEL STAMPINGS

Electrical steel laminations 
for all types and sizes of 
motors, generators and re
actors. Complete assemblies.

W IL D E N  IR O N  W O R K S .  S T O U R P O R T - O N - S E V E R N
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. . . fits any hole ? 

right. 

if  the hole’s too big ? 

That’s right.

even i f  the hole’s too small? 

That’s right.

And one of the two takes any 

screw ?

That’s right.

They must be ruddy 

marvellous plugs, mate !

That’s rig h t!

And remember this, because Philplugs 
fill the hole, no matter what kind of 
a hole you make, you can always 
make a firm fixture with Philplug 
Adaptas. And another thing, because 
you can use one of these 2 for any screw 
you get a perfect fixture every time— 
that's the beauty of Philplug Adaptas.

One of
these 2 for 
any screw

PHILPLUGS fill the hole
P H ILP LU G  P R O D U C T S  L IM IT ED  ■ L A N C E L O T  R O A D  • W E M B L E Y  • M ID D LE SE X  • T E L E P H O N E  : W E M B L E Y  0140

C.R.C. n a
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1542

F u l l y  d e s c r i p t i v e  L i l l u s t r a t e d  
D a t a  S h e e t  ( I ? s t a m p . )  f r o m  
N O R M A N  E N G IN E E R IN G  CO. LTD. 

Warwick: Telephone, Warwick .448

CogeitN, 104
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T H E  B R IT IS H  THOMSON-HOUSTON COMPANY L IM IT E D . W ILLES D EN , ENCLAN D , A3679
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OOKE &FER6 IKOM
A  typical ring m ain equipment comprising 2-type U ID , com 
pletely metalclad, fully interlocked, load breaking isolating 
switches and 1-type U D 4, completely metalclad, fully interlocked, 
automatic transformer unit incorporating the type D 4  oil circuit 
breaker, A ST A  Certificated up to 250 M V A  at 6.6 and llk V .

VICTORIA ST. OPENSHAW. MANCHESTER I I  aa/KINBSWAY, LONDON myisiaii
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If Merlin joined our board
N o doubt M erlin’s magic could produce M .E.M . svvitchgear out o f thin air. 
But w ithout such assistance, even the most enlightened board of directors 
must contend with shortages, controls and restrictions in the face of an 

increasingly heavy post-war demand. All the same, good 
progress is being made in stepping up production and 
increasing quantities of M .E.M . gear are being rushed 
to the wholesalers.

They in turn  are 'do ing  a splendid jo b  o f work in dis
tributing all available supplies fairly and equitably. 
Depend on it you will get your supplies more quickly 
through your wholesaler.

MIDLAND E L E C T R I C  MANUF ACTUR I NG CO. L T D . ,  T Y S E L E Y ,  BIRMI NGHAM,  11
SWITCH, FUSE A N D  M O T O R  C O N T R O L  GEAR, ELECTRIC FIRES 

A N D  LOCAL ISED  L IGHT1NC EQUIPMENT
London Showrooms & Stores: 21-22 Ralhbone Place, W .l : M anchester Showrooms & Stores: 48-50 Chapel St., Salford, 3

T H E  E L E C T R IC IA N 6 D E C E M B E R  i 946
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WESTINGHOUSE
METAL RECTIFIERS

for a long and useful life

W E S T I N G H O U S E  B R A K E  & S I G N A L  C O . ,  
82, Y o rk  W ay, King’s Cross, London, N. I .

L T D .

T h e  S q u i r r e l . . .

The brown squirrel is 
one of the most pictur
esque of our small mammals and it is unfortunate that he is being 
ousted by the voracious imported grey variety, whose depredations 
have caused him to be classed as vermin.

The average length o f life o f  a squirrel is only 8/9 years, but many 
W estinghouse Metal Rectifiers have already attained the age o f 20 
and still show no falling off in output. The new “ W estalite” units 
appear to have an even greater life expectation.

6 D E C E M B E R  1946 T H E  E L E C T R IC IA N
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D A L Y  ( C O N D E N S E
West Lodge W orks, The Green, Ealing, 

Phone: Ealing 4841.

T Y P E  N O . 
p .m . «i/a

t ic s

r  S t a r t ’
oses

idSpecialisation always produces the 
Best. 'It is because DALY manufacture 
only electrolytic condensers that their 
world-wide reputation in the electrical 
field stands so high.

DALY build for all electrical require
ments and welcome difficult electro
lytic problems, priding themselves on 
the flexibility of their organisation and 
ability to„supply special types. 4 .

G EN ER A L T Y P E S -

T H E  E L E C T R IC IA N 6 D E C E M B E R  1946



the wonderful lamp I
A Ä Ä C W c r

Ad-jt. of The General Electric Co. Ltd., Magnet House, Kingwąy, London, W.C.2. I

today there’s

Q u e t a .  E L ij

k cu l to e a t 

fiM r fiwpeir by 

tuCbow caudles. . .

6 D E C E M B E R  1946 THE ELEC TRIC IAN
B



. LTD
p & d d c c £ c s lis  ( S t s  U r - a c / t o  S lS jJ y

$ o r \ s c  P o t i 'e s * ' < j / e c & t c ,  t y / lc r t b f v  

Eastern Works • Eastern Avenue 
ROMFORD • ESSEX

T e l e p h o n e :  R 0 M F 0 R D 2 .5 2 5 -6 -7

ÿes/Ca/ûrMafotte\iW\ljob/

T H IS  ISSU E

Aerialite, L td ., 1566
Allied Ironfounders, L td., 1562
Ardente Acoustic Lab., L td ., 1565
Arrow Electric Switches, L td ., 1619
British Insulated Callenders Cables, L td., F ront Cover
British Mica Co., L td., 1569
British Rotothcrm Company, L td., 1570
British Thom son-Houston, Limited, 1543
Buck & Hickman, Ltd., 1567
Brooks & Bohm, L td., 1570
Cables & Plastics, L td., 1577
Carlisle Electrica' M anufacturing Co., L td., 1615
Carter Electrical Co., L td., 1550
Churchill, H. & D., L td., 1561
Clarke, H ., & Co. (M anchester), L td ., 1553
Clifford, Chas., & Son, L td ., 1571
Cobb, H . J., 1569
Cooke & Ferguson, L td., 1544
Comercroft, L td., 1558
Critchlcy Bros., L td., 1560
Daly (Condensers), L td ., 1548
Dorman & Sm ith, L td ., 1554 & 1618
D uratube & Wire, L td., 1572
Electrical & General Accessories (Leics), Ltd., 1569
Electricity Services, L td., 1573
Electrolux, L td., 1616
E.M .B. Co., L td., 1562
Ericsson Tclcphones, L td ., 1614
Fluorescent Spares, 1592
Foyles, 1568
General Electric Co., L td., 1549 
Harcourts, 1560
H erts Pharmaceuticals, L td ., 1614
Hudsons Pressings, L td ., 1566
Iddon, Victor H ., L td ., 1565
Industrial Tapes, L td., 1618
Instanta Electric, Ltd., 1568
International Correspondence Schools, L td., 1560
Kent, W m., (Porcelain), L td., 1556
Langley London, L td., 1577
Litholitc Insulators & St. Albans M ouldings, L td., 1572
Liverpool Electric Cable Co., L td., 1563
Lundberg, A. P., L td., 1556
L upton Brothers, L td ., 1564
Lyons, Claude, L td., 1574
Macbean & Co., L td., 1568 
Marshall Richards M achine Co., L td., 1613 
M etropolitan Vickers Electrical Co., L td., Back Cover 
Metallic Seamless T ube Co., L td., 1555 
M icramatic Electric Instrum ent Co., L td., 1571 
M idland Electric M anufacturing Co., L td., 1546 
M ulticore Solders, L td., 1577 
Mosses & Mitchell, L td., 1571
N ewman Industries, L td ., Inside Back Cover 
N orm an Engineering Co., L td., 1542 
Philips Lamps, L td., 1578 
Philplug Products, L td., 1541 
Power Equipm ent Co., L td., 1564 
Proved Producing Properties, L td., 1565 
Presspahn, L td ., 1573 
Rey rolle, A., & Co., L td., 1551 
Rotunda, L td ., 1551
Salter, George, L td., 1564 
Sangamo Weston, L td., 1617 
Santon, 1559
Siemens Electric Lamps & Supplies, L td., 1557 
S tandard Telephones & Cables, L td., 1552 
Symonds, R. H ., L td., 1554
Thomas Richard & Baldwins, L td ., Inside F ron t Cover 
Tullis Russell & Co., L td., 1620 
T hom  Electrical Industries, L td ., 15761
W est Insulating Co., L td., 1570 
Whiteley, B. S. & W., L td., 15 15 
Wilcox, E i.v ird , & Co., L td., 1575 
W estinghotts; B rakî & Sig i l l  Co., L td., 15 17 
W este rn m , Frank, (W lV .esah', L td .. 1373

T H E  E L E C T R IC IA N

Every part of a CARTER Fractional 
Horse Power Motor is made and 
assembled in the Carter factory . . .  a 
policy laid dov/n by us in 1911 at 
the foundation of our business and 
faithfully carried out to the present 
time.
This policy means that all operations 
in the manufacture of our products 
are under the personal supervision 
of the management from start to 
finish, thus ensuring a motor that will 
meet every demand made upon it.
If you use good Electric Motors of one 
horse-power or less, we'll be glad to 
co-operate with you in every way 
possible for satisfactory application.

*

6 D E C E M B E R , i 946



UàüENT Indication
SMALLER INSTRUMENTS
on  a  LA R G E  S C A L E

REYROLLE HEBBURN-OH-TYNE ENGLAND

6 D E C E M B E R  1946 T H E  E L E C T R IC IA N

N E W  6  INCH D IA  

M O V IN G  IR O N  
INSTRUM ENTS FOR  

A .C . SW ITCHBOARDS
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EEK IN G  means to illustrate the process of 
rectification, we sought the help of the 

dictionary, which tells us that a rectifier is “  one 
who rectifies sp irits.”  At the risk of giving offence 
to those who seldom smile we wish to state that one 
of the best ways in which to rectify the spirits of en
gineers responsible for heavy duty rectification is to 
equip them with SenTerCel Power Rectifiers. There 
is no practical lim it to the current output of low- 
voltage rectifiers or the voltage output of low-current 
rectifiers. For example, 10,000 amperes and I 2 volts 
o r4 0 0 ,0 0 0  volts and 30 milliamperes are both within 
the range of SenTerCel rectifiers.

S o t ile r C t i r e c t i f i e r s

Standard Telephones and Cables Limited
(RECTIFIER D IV ISIO N )

O A K L E IG H  R O A D , N E W  S O U T H G A T E , LO N D O N , N.l I
T el in h on e : E N T erp r ise  1 2 3 4  T e leg ra m s t E ssteecee , T e lex  L ondon'-

T H E  E L E C T R IC IA N 6 D E C E M B E R  1946



G PA M S : P irto 'd , Fhone. Manchester

H. CLARKE & CO., 
(MANCHESTER) LTD.
P H O N E : ECO LES 2001- 2 - 3 - 4 - 5

A laminated bakelite 

product which combines

h i g h  e l e c t r i c a l  a n d

mechanical properties

with ease of machining.

Manufactured in various

grades to suit every

purpose. W rite  for

Catalogue No. P/44.

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

6 D E C E M B E R  1946 T H E  E L E C T R IC IA N



Announcement o f D .S. Plugs L td ., M anchester, London, Glasgow.

Fine copper w ire is drawn on 
high speed machinery 

using Diamond dies, thus ensuring 
perfect finish and gauge, to meet 

the most exacting specifications.

T e lep h o n e : A B B ey 2771 (P te . B r , E x .)  
W o rk s :  Enfield , M iddlesex.

HE DS Cooker Control Unit . 
is a compact yet efficient 

switch and plug unit. It includes 
a 30-A double-pole switch for 
the cooker and the famous DS 
Fused Plug and Socket for the 
kettle.
Conduit Holes are provided at 
top and bottom for cable entry 
but may be provided elsewhere 
to special requirements.

T H E  E L E C T R IC IA N

$ E . I 7
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the  LIGKST en ter ta inm en t  

is carried  universally  v ia

pioneers o f  the

C O N D U I T  T U B E

6 D E C E M B E R  1946 T H E  E L E C T R IC IA N

M E T A L L I C  S E A M L E S S  T U B E  C O .  L T D -
Ludgatc H ill, Biimingham. Phone : CEN . 7167. Grams: " f la sk " , Birmingham. Sales Depots: London: 89 Goswell Pd., E .C .1 . 
Ncwca$tle-on-Tyne: St. John Street. Leeds: 5 York Place. Swansea: 1 Grove Place. Glasgow: 137a S t  Vincent Street

That so many o f the lights, which go with the 
laughter, in the entertainm ent W orld arc safely 
conducted by M ETA LLIC  is a fitting compli
ment to their consistent accuracy and quality.
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A.RLUNDBERG&SONS
T E L E P H O N E  CgL EC TRlCAf. ACCESSORIES^/ T E L E G R A M S ^
N O R T H  S3SI A*»- LUNOBERC. LONDON.
•  - P IO N E E R  ELE C T R IC A L  W O R K S ------------------------

491 ™ 4 9 3  L IV E R P O O L  R 2  HOLLOWAY. LON D O N . N .Z

(R eg d .)

“ T W IN O B ” A.C. SING LE-PH ASE  
M O TO R-STARTING  SW ITCH
Split-Phase Contro l 5 & 10 amps, at 250 volts

'start'

For sixty years we haye maintained our repu
tation for accuracy and efficiency, and in this, our Diamond Jubilee Year, we are 
proud to offer to the trade, refractories of the highest quality at strictly 
compel i ive prices.
If you require insulators of guaranteed reliability and efficiency, let us quote you.

W ILLIA M  KEN T (P O R C E L A IN S ) LTD.
Wellington Street, Burslem, Stoke-on-Trent 

Telephone Stoke-o n-Tren t 84237/8

A LL-IN SU t A T E D  

(N o . 23990)
S T A N D A R D

(N o -[I9 I60 )

T H E  E L E C T R IC IA N 6 D E C E M B E R  1946



BRITISH  MADE

{  SifM ÊNS ELECTRIC LAMPS AND SUPPLIES LfM lïÊD , 3S 39 Upper T ham esSlrcet. London. SX.4
nWal-SeHatf. Birmingham,Tkhtol, (àrdiH, Oublia, filasqg*. (cedi. Ifrerpoai. H a n d le r', Hcwmile-on-îyne, NoHinqhan?, SheHieid

a «
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ct4  beautiful and  
practical table lam p

m  W  I  W t W  V  Specify SLIP'1%  % !«  % 0 0  8  0 k  KN O T BRAND
tapes, for all your insulation work, and thus en
sure uniform quality and efficiency. Pitch and 
Bitumen Insulating Tapes— Bitumenised Hessian 
and Paper Tapes— Splicing Compound Tapes, for 
electrical jointing and repair work. Indispensable 

to every Electrical Engineer.

CYTW
INSULATION is the vital factor on which 

depends the efficiency of all electricity supply. 
Rely upon the knowledge and experience of 
specialisation.

SLIPKNOT
 ̂ INSULATING TAPE
VWAB CMttCtNCY TO/'V SPECIFICATION 10y*/A

I N S U LA T IN G  TAPES

DENTON
MANCHESTERROTUNDA LIMITED

1558
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Why it pays to specify 44 SANTON

1559

2, L O W  W A T T  D E N S IT Y

L eft:  S A N T O N  A u t o m a t i c  W a t e r  B o i ler .  
P r o v id e s  a n  i m m e d i a t e  bu lk  of  b o i l in g  
w a t e r ,  f o l l o w e d  b y  a  c o n s t a n t f l o w  for t e a -  
m a k i n g  e tc .  S p e c i a l  " s i m m e r i n g "  e l e 
m e n t  k e e p s  w a t e r  just  o n  b o i l i n g  b u t  
p r e v e n t s  l ib e r a t io n  of o x y g e n .

9 9 3 4  0 E L E C T R I C  W A T E R - H E A T I N G
6 D E C E M B E R  1946 T H E  E L E C T R IC IA N

In n o  c a s e  d o e s  th e  W a t t  D e n s i t y  of a n y  S A N T O N  

e l e m e n t  e x c e e d  IB w a t t s  p . s . i .  L o w  W a t t  D e n s i t y  

in  S A N T O N  h e a t e r s  i s  o b t a i n e d  b y  a d j u s t in g  th e  

l e n g t h  of e l e m e n t s  or i n c r e a s i n g  th e  n u m b e r  s o  th a t  

th e  l a r g e s t  p o s s i b l e  h e a t i n g  s u r f a c e  i s  a v a i l a b l e  a s  

s h o w n  in  t h e  i l lu s t r a t io n  o n  th e  r ight.  L o c a l i s e d  

b o i l i n g  a n d  h o t  s p o ts  - th e  m a i n  c a u s e s  of s c a l i n g  - 

a r e  th u s  e l i m i n a t e d .

W r ite  for a copy o f th e  Santon  D ata Book to  
Santon Ltd., N ew p o rt 15, Mon.



S T A N H O P E  H O U S E , K EA N  STREET, 
A L D W Y C H , W .C .2 .

Telephone : T EM P LE  BA R  9671/2/3.

C a p i t a l  f o r  l i e  j o l f

.Ml  [NO FERRULES
\ j l *  Strong, accurate, well made and

highly fi nished ferrules in casein 
plastics, giving brilliant and permanent 
colours for quick identification In even 
the poorest lighting conditions.
Standard colours: black, white, blue, 
green, yellow and red.
Plain, or engraved to customers’ own 
requirements.

Manufacturers :

CR ITCH LEY  BROS. LTD.
BRIMSCOMBE - STROUD ■ GLOS.

W i n d o w  

L i g h t s  

w i l l  

g o  u p  

o n !

CREATIVE  
PIONEERS

i n

TECHNICAL 
TRAINING

T h e  IN T E R N A T IO N A L  C O R R ES
P O N D E N C E  SC H O O L S m ad e  h is to ry  
w hen  th ey  fo u n d e d  th e  n ow  w o rld -fam ous 
m eth o d  o f g iv in g  so u n d  p ra c t ic a l  C ourses 
o f  T e c h n ic a l In s tru c tio n  b y  post. F ifty - 
five y e a rs  ago ,tlicy  o p e n ed  th e  G a tes  of 
O p p o r tu n ity  to  m illio n s  o f  a m b itio u s  m en  
a n d  w om en, an d  c le a re d  th e  wayr to  new  
v istas  o f l ife .

T h e  success  o f  th e  C o rre sp o n d en c e  
S ystem  o rig in a te d  by  th e  I.C .S. was fro m  
th e  o u tse t so re m a rk a b le , i t  re v o lu tio n iz ed  
so m an y  liv es, it p ro v e d  i ts e lf  to  b e  such  
an  im m en se  e d u c a tio n a l b o o n , th a t  m an y  
u n iv e rs it ie s , sc ien tif ic  in s t i tu t io n s ,  and  
p r iv a te  o rg a n is a tio n s  a d o p te d  it fo r  th e ir  
ow n te a c h in g  p u rp o ses.

T o-day  th e re  a re  C o rre sp o n d en c e  
S choo ls o f a ll  k in d s . Som e o f th em  a re  
d o in g  e x c e lle n t w o rk . B u t th e re  is o n ly  
o n e  I.C .S.— th e  first in  tim e  an d  p re s tig e , 
th e  g re a te s t  in  e d u c a tio n a l w o rk  a lread y  
acco m p lish ed , an d  th e  la rg e s t in  tea ch in g  
staff aud  n u m b e r  o f  s tu d e n ts .

C re a to rs  an d  s ti ll  le a d e rs , w ith o u t a p e e r  
in  fa m e  th a t  h a s  sp re ad  to  ev ery  la n d , w ith  
g ra d u a te s  w h o  h a v e  su cceed ed  beyond  
th e ir  h o p es in  a t least fifty  c o u n tr ie s  
a n d  p ro v in ce s , an d  w ith  e v e r s tro n g e r  
and  w id e r a c t iv it ie s —su c h  a re  the  
IN T E R N A T IO N A L  C O R R E S PO N D E N C E  
SC H O O L S, fo rm in g  th e  la rg e s t e d u ca 
tio n a l in s t i tu t io n  o f i ts  k in d  in  th e  w orld .

1560

W R I T E  F O R  " H A R C O R A Y "  B R O C H U R E  
I L L U S T R A T I N G  C O M P L E T E  R A N G E  O f  
R E F L E C T O R S  F OR S HOP ,  S T O R E  A N D  

S H O W C A S E  L I G H T I N G .

INTERNATIONAL
CORRESPONDENCE SCHOOLS, L td . 

Kingsway, London, W.C. 2.

In s tru c tio n  C e n tre s  a lso  in  
S Y D N E Y , W E L L IN G T O N . C A P E  
T O W N , M O N T R E A L , B O M B A Y , 
C A IR O , S C R A N T O N . M A D R ID , 

M E X IC O  C IT Y , B U E N O S  A IR E S  
[A N D  O T H E R  C IT IE S .

T H E  E L E C T R IC IA N 6 D E C E M B E R  1946
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H. & D. CHU RCHILL LTD
. ■ Wholesale and Exporc

W  A  L N U T  T  R E E  W A L K  
K E N N 1 N G T O N , L O N D O N , S .E .I I

A N D  AT . ; • . Ż' 1 . ' ;

BIRMINGHAM - MANCHESTER .
° GLASGOW - NEWCASTLE. -

P R IC E

For fu ll particu lars apply to

AND 

APPEARANCE

T r a n s f o r m e r s  
for use with the 
■M ELO-CHYM E' 
D O O R  C A L L

15^6

D O O R  C A L L
BRINGS H A R M O N Y /

T O  T H E  HO M E 
At each pressure on the bell push 
the M e lo -ch y m e e m its  a deep 
resonant note of two harmonious 
tones and is a delightful contrast 
to the irritating shrill of the 
normal door bell.

Exceptionally simple fitting, 
operates from battery o r mains.

6 D E C E M B E R  1946 T H E  E L E C T R IC IA N
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W IT H  CONTROLLED PRESSURE

for— punching
riveting clipping 
form ing assembling

•  Controlled pressure feature gives any 
pressure from zero to full line instantly 
by reducing valve.

•  Operating valves fitted close to cylinder 
to give quick action.

® interlocked safety guards available at 
extra cost.

•  “ G O ”  and “ NO T G O ”  device for 
correct fit assembly available as an extra.

•  Delayed action device available as an 
extra, ensures that required pressure is 
definitely obtained.

5 s ize s  :— I ,  2 , 4 , 7 and  I i to n s  a t  80 lb s  p e r  sq . in .

EARLY DELIVERY

E m  1 2  c o * W E S T

•  1 ^ 1  « S 3 *  L T D . BROM W ICH

A s w i th  a l l  F a lc o  p ro d u c ts ,  t h e  b e a u ty  
o f  t h i s  n e w  e le c t r i c  c o o k e r  g ro w s  o u t  
o f  f u n c t io n a l  e ffic ie n c y . E v e ry  p a r t  is  
s o u n d ly  c o n c e iv e d  a n d  f a s h io n e d  t o  fu lf il 
i t s  p u rp o s e . P o in t s  o f  p a r t i c u l a r  i n t e r e s t  
a r e :—e n t i r e  a b s e n c e  o f d i r t - t r a p s  (no  
a w k w a rd  c o r n e r s  o r  p r o t r u s i o n s ) ; d ro p -  
d o w n  o v e n  d o o r  t o  f a c i l i t a t e  th e  h a n d l in g  
o f h o t  p a n s  a n d  d i s h e s ; a  u t i l i t y  d ra w e r  
f o r  k e e p in g  s u n d r y  a p p l ia n c e s  h a n d y .

E L E C T R I C  C O O K E R
\  FALCO ELECTRICAL APPLIANCES LTD I

(Prop.: Allied Ironfounders Ltd.) /
COALBROOKDALE. SHROPSHIRE V

E.M.B.
DIRECT ACTING

AIR PRESSES

T H E  E L E C T R IC IA N 6 D E C E M B E R  194$
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Members o f the 
Cable Makers 
Association

RUBBER, CAMBRIC & PAPER 
INSULATED CABLES

MADE TO  A LL  STAN D A RD  SPECIFICATIO N S

T H E  L I V E R P O O L  E L E C T R I C :  
C A B L E  C O M P A N Y  L I M I T E D :
BO O TLE- LIV ERPO O L, 20

6 D E C E M B E R  1946
T H E  E L E C T R IC IA N



COMPANY LIMITED

Aiirr»

SPRINGS
G EO . SALTER & CO. LTD., WEST BRO M W ICH

AC & DC “ N O R D A R K ”
A  M IN IA TU R E  S IN G L E  P O LE  
C IR C U IT  B R E A K E R  FROM  I to 
15 amperes w ith  instantaneous 
tim e iagged o r shunt trip . 
Household model in Bakelite 
case. Industria l model In metal 
case o r storm proof as illustrated .

AC & DC CON TACTO RS
from  10 amperes open an<j 
enclosed types Contactors t 
W E L D IN G  plant, e tc . io r “ AC & DC A U TO F F”

A N  A U T O M A T IC  S W IT C H  w ith  
therm al' tr ip s , also fitted  w ith  
surge protecting tr ip  colls if 
required (as Illustrated ) s ingle , 
double o r tr ip le  poles.

K I N G S B U R Y  W O R K S
THE HYDE, L O N D O N , N .W .9

C A B LE S  : P O W Q U IP , H Y D E , LO N D O N  
T E L E P H O N E : C O L IN D A L E  6169

PRECISION PRESSWORK for ALL Trades
!e quote to Sample, B lue-prin t 
ough Sketch or Specification, 
O ur reputation for high grade 
Presswork, W i rework, Springs, 
etc.,in  allmetalsis second-to-none.

X c a i N O T O N ^ g y  e n o l a n q

T E L E P H O N E : A C C R IN G T O N  2115-6 .

THE ELEC TRIC IAN
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V I C T O R  H

IDDONL
HARPER ROAD 
WYTHENSHAWE 
MANCHESTER

6 D E C E M B E R  1946

Ardente have the most modern Public 
Address systems -  fixed or mobile - 
for EVERY purpose, indoor or out. 
Combining technical quality with 
attractive appearance the wide range 
available represents the very finest 
P.A. Equipment obtainable to-day. 
Simple to operate ; easy to instal.

0  W rite fo r  trade terms d irect to  
Sales Manager.

A C O U S T IC  L A BO R A TO R IES LTD

London Office : 309, O X F O R D  S T ., W .l. M ayfair 1380 

W orks : G U IL D F O R D , SU R R EY . Guildford 3278-9

APPLICABLE TO ANY SYSTEM  OF BUILDING  
O ctopus ensures
1. "Speedier and m ore efficient installation.
2 . Considerable economy in labour & installation costs. 
O ctopus has been officially approved by governing

authorities.
W rite for illustrated brochure to 

P R O V ED  A N D  P R O D U C IN G  P R O P E R T IE S  L IM IT ED , 
5, Cheapside, London. E .C .2 , o r 

H A R T L E Y  & C O M P A N Y . 57, V ic to ria  St.. London, S .W .I .  
Sole Agents for Northern Ireland  ;  JAM ES M cC R E E D Y , L T D ., 

P rivate  Road, Cregagh, Belfast.

THE ELEC TR IC IAN  
c

R obust c o n stru c tio n , unique  
d esign , su p er ior  fin ish  are  th e  
ch a ra c te r is tic  fea tu res  o f  th is  
new -design  A d ap tor , S in ce  its  
in trod u ction  i t  has been  
acc la im ed  an o u tsta n d in g  su c
ce ss . Send us you r en q u ir ie s.

P ro m p t d e liv er ie s .

LIST N o . . . . .  RT. 0120
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t e d i # $ ö ? ? s

ELECTRIC MOTOR &l ARM ATURE REWINDS

A UTOMOBIL E”  GENERATOR
AND

STARTER ARMATURE REWINDS

OUR SPECIALITY

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

G I V E N  TO A LL
R E L IA B L E  S E R V IC E  IN  E L E C T R IC  M O T O R  R E -W IN D S . |  E N Q U I R I E S

made a r :

AERIALITE CTD
CASTLE WORKS*STALYBRlDGE« CHESH IRE. ENGÎ

T H E  E L E C T R IC IA N 6 D E C E M B E R  1946
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23 Albem arle Rd., Beckenham . Kent 
27/32 W hittall Street. Birmingham 
47/49 Robertson Street, Glasgow 
13/15 Albion St., Gaythorn. Manch'r 
264 W ater R d ., A lperton, Middx.



1568

THE WORLD'S CREATEST BOOKSHOP

*- + o n .  h o o k s  ♦  *

Fam ed for its exce llen t T ech-  
nica l D ep artm en t. N e w  and  
secon d -h an d  B ook s o n  every  

subject.
119-125, CHARING CRO SS R D ., LONDON, W .C .2

Gcrrard 5660 (16 lines) -fc Open 9-6 (inc. Sat.)

RELAYS
R.C.

A.C.R. D.C.
INSTANTA ELECTRIC LTD
48 OLD CHURCH ST., 
C H E L S E A ,  S .W .3 F L A  3531

DUNDAS

M ATERIALS
shed Cloths
; A N D  C A M R R I C S

apes
I A N D  S E A M L E S S  
I AS FORM
to S-S.l-Spccificatlon

W ELLIN G TO N  M ILLS
PORT DUNDAS. GLASGOW, QA 
Ttltp&Mc: D»«flí» 5S6€ 1} liw«)

T H E  E L E C T R IC IA N

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

B O R O U G H  O F  K E I G H L E Y .
E L E C T R IC IT Y  D E P A R T M E N T . 

'T 'E N D E R S  a r e  in v i te d  f o r  t h e  s u p p ly  a n d  
d e l iv e ry  o f

S T R E E T  L IG H T IN G  PO ST S AND F IT T IN G S  
fo r  h o u s in g  sch em es  a t  B ra c k e n  B a n k  a n d  
W o o d h o u se , -which a r e  b e in g  d ev e lo p ed  b y - th e  
K e ig h le y  C o rp o ra tio n .

P a r t i c u l a r s  a n d  F o rm  o f  T e n d e r  m a y  be  
o b ta in e d  f ro m  th e  u n d e rs ig n e d .

C o m p le ted  te n d e r s  s h o u ld  h e  s e n t  to  S. 
W a lk e r ,  E sq ., T o w n  C le rk , T ow n  H a ll ,  
K e ig h le y , b y  S a tu r d a y ,  11th J a n u a r y ,  1947, in  
s e a le d  e n v e lo p es  d ev o id  o f  a n y  in d ic a t io n  a s  
to  s e n d e r  a n d  e n d o rs e d  %  T e n d e r  f o r  S t r e e t  
L ig h t in g  E q u ip m e n t .”

T h e  C o rp o ra t io n  does n o t  h in d  i t s e l f  to  
a c c e p t t h e  lo w e s t o r  a n y  te n d e r .

G. F . M OORE, 
F m g in ee r a n d  M a n a g e r .

E le c t r ic i ty  Offices,
Coney Lane,
K E IG H L E Y .
50th N o v e m b er , 1946.

S H E F F I E L D  C O R P O R A T IO N  E L E C T R I C I T Y  
D E P A R T M E N T .

CONTRACT NO. 726.
N E E P S E N D  P O W E R  S T A T IO N .

Sa le  of Red undant  P lan t  a s  Scrap .  
rp H E  E le c t r ic i ty  C o m m itte e  in v i te  T e n d e rs  
x  fo r  t h e  p u rc h a s e  a n d  re m o v a l o f :—

2 T u r b o  A l te r n a to r s  a n d  A n c i l la ry  P la n t ,  
12 500 kW .

5 B o ile rs  a n d  A n c i l la ry  P la n t .  40 000 
lb s . /h r .  200 p .s.i.

3 E le c tr ic  F e e d  P u m p s .
1 S te a m  F e e d  P u m p .
1 F e e d  T a n k .
2 A s h  S u c tio n  P la n ts .
3 A sh  H o is ts .
2 A sh  R o p ew a y s .
1 P a s s e n g e r  L i f t .
2 S te a m  C ra n e s  a n d  G ra b s .
1 20-ton C ra n e .
1 P r e s s u r e  R e d u c in g  a n d  D e s u p e rh e a t in g  

P la n t .
C i r c u la t in g  W a te r  S c re e n s  a n d  P u ir .p s . 
P ip in g .
S p a r e  M o to rs , Y a lv es  a n d  P a r t s .

A  S c h e d u le  a n d  S p e c if ic a tio n  o f  th e  P l a n t  
fo r  d is p o s a l  i s  a v a i la b le  o n  a p p l ic a t i o n  to  th e  
u n d e rs ig n e d , a n d  th e  P l a n t  m a y  b e  in s p e c te d  
by  a p p o in tm e n t .

I n  th e  e x e c u tio n  o f th e  w o rk  o f  re m o v a l, 
th e  s u c c e ss fu l T e n d e re r  w ill b e  r e q u ir e d  to  
c o m p ly  w ith  t h e  S ta n d in g  O rd e rs  o f th e  C ity  
C o u n c il r e la t in g  to  s t a n d a r d  r a t e s  o f w a g es  
a n d  c o n d itio n s  o f la b o u r .

T h e  C o rp o ra t io n  re s e rv e s  th e  r i g h t  to  a c c e p t  
T e n d e rs  fo r  th e  w h o le  o r  p a r t  o f th e  P l a n t  
r e f e r r e d  to .

T e n d e rs  to  b e  fo r w a rd e d  to  th e  T ow n  C le rk , 
T o w n  H a ll ,  Sheffield , 1, e n c lo se d  in  th e  o ffic ia l 
e n v e lo p e  p ro v id e d , w h ic h  m u s t  be  s e a le d  a n d  
b e a r  n o  n a m e  o r  m a r k  in d ic a t in g  th e  s e n d e r , 
a n d  re c e iv e d  b y  h im  n o t  l a t e r  t h a n  f i r s t  p o s t  
o n  W e d n e sd ay . 15th  J a n u a r y ,  1947.

T e n d e rs  re c e iv ed  a f t e r  t h e  t im e  s t ip u la te d  
h e re in  w ill n o t  b e  c o n s id e re d .

S g d . JO H N  R . S T R U T H E R S ,
G e n e ra l  M a n a g e r .

C o m m e rc ia l S t r e e t ,
S H E F F IE L D , 1.
N o v e m b er , 1946.

6 D E C E M B E R  1946



T E N D E R S  
C I T Y  OF M A N C H E S T E R .

n r in - :  E le c t r ic i ty  C o m m itte e  in v ite s  te n d e rs  
i o r  th e  s u p p ly , d e liv e ry  a n d  e re c t io n , over 

a  p e r io d  o f tw o  y e a r s  (w ith  th e  o p tio n  to  t e r 
m in a te  a t  e n d  o f f i r s t  y e a r )  o f 6.6 kV  SU B 
S T A T IO N  S W IT C H <3EA i t  (S p e c if ic a tio n  No. 
883).

S p e c if ic a tio n , e tc .,  m a y  be o b ta in e d  fro m  
M r. R. A. S. T h w a ite s ,  C h ie f E n g in e e r  a n d  
M a n a g e r ,  E le c t r ic i ty  D e p a r tm e n t ,  T o w n  H a ll, 
M a n c h e s te r ,  2, o n  p a y m e n t  o f a  fee  o f £1 Is., 
w h ich  a m o u n t  w ill be r e fu n d e d  o n  re c e ip t  of 
a  b o n a  fide  te n d e r .

T e n d e rs , a d d re s s e d  to  th e  C h a i r m a n  o f  th e  
E le c t r ic i ty  C o m m itte e , to  bo  d e liv e re d  n o t 
l a t e r  t h a n  10.0 o 'c lo c k  am i. o n  M o n d ay , 13th 
J a n u a r y ,  1947.

T h e  C o m m itte e  does  n o t  b in d  i t s e l f  to  
a c c e p t  th e  lo w e st o r  a n v  te n d e r .

P H I L I P  B. D IN G L E ,
T ow n  H a ll ,  T o w n  C lerk .

M A N C H ESTER , 2.
28 th  N o v e m b er , 1946.

S IT U A T IO N S VACANT 
C O U N T Y  B O R O U G H  OF S O U T H E N D -O N -S EA .

E L E C T R IC IT Y  D E P A R T M E N T .
A P P L IC A T IO N S  a r e  in v i te d  f o r  a n  E le c tr ic a l  

-‘ ‘■ F itte r fo r  c o n s t r u c t io n  a n d  m a in te n a n c e  
w o rk  on  v a r io u s  ty p e s  o f e le c t r ic a l  p l a n t  o f 
e le c t r i c i ty  d i s t r i b u t in g  s u b - s ta t io n s .  W ag es  
in  a c c o rd a n c e  w ith  No. 9 A re a  D is t r ic t  J o in t  
C o u n c il p lu s  gd. p e r  h o u r ,  m a k in g  th e  p re s e n t  
r a t e  o f p a y  £5 12s. l j d .  p e r  w eek  of 47 h o u rs .

T h e  a p p o in tm e n t  is  s u b je c t  to  th e  p ro v is io n s  
o f th e  L o ca l G o v e rn m e n t S u p e r a n n u a t io n  A c t 
1937 if  th e  a p p l ic a n t  is  u n d e r  35 y e a r s  o f a g e  
o r  i s  a l r e a d y  a  c o n t r ib u to r  u n d e r  th e  a b o v e  
A c t. A  s u c c e ss fu l a p p l i c a n t  w h o  d o es  n o t  
c o m p ly  w ith  th e s e  c o n d it io n s  c a n  m a k e  
a p p l ic a t i o n  to  liecom e a  c o n t r ib u to r ,  w h ic h  
w ill r e m a in  a t  th e  d is c r e t io n  o f th e  C o u n cil.

A p p lic a tio n s  in  w r i t in g ,  g iv in g  d e ta i ls  of 
t r a i n i n g  a n d  e x p e r ie n c e , e n c lo s in g  c o p ie s  o f 
tw o  re c e n t  te s t im o n ia ls ,  a n d  e n d o rs e d  
“  E le c tr ic a l  F i t t e r , ” m u s t  be a d d re s s e d  to  th e  
B o ro u g h  E le c t r ic a l  E n g in e e r  a n d  M a n a g e r , 
E le c tr ic  H o u se , L o n d o n  R o ad . S o u th en d -o n - 
S ea , a n d  m u s t  be re c e iv e d  n o t  l a t e r  t h a n  16th 
D e ce m b e r, 1946.

C a n v a s s in g  d ir e c t ly  o r  in d i r e c t ly  w ill  be a  
d is q u a l i f ic a t io n .

A R C H IB A L D  G LE N , 
M u n ic ip a l  B u ild in g s , T o w n  C le rk .
SO U TH EN D -O N -SEA.
N o v e m b er , 1946.

M E T R O P O L I T A N  B O R O U G H  O F  P O P L A R .
A P P O IN T M E N T  O F S E N IO R  D R A U G H TSM A N , 

E L E C T R IC IT Y  D E P A R T M E N T .
A PPLICATIONvS a r e  in v i te d  fo r  th e  p o s it io n  

-r i o f S e n io r  D ra u g h ts m a n ,  in  th e  E le c t r ic i ty  
D e p a r tm e n t  o f th e  C o u n cil, a t  a  s a la r y  in  
a c c o rd a n c e  w ith  C la ss  G, G ra d e  8, o f th e  
s c a le s  o f  s a la r i e s  o f th e  N a t io n a l  J o i n t  B o a rd  
f o r  th e  E le c t r ic i ty  S u p p ly  I n d u s t r y  ( a t  
p r e s e n t  £490 p e r  a n n u m  in c lu s iv e ) .

A p p lic a n ts  m u s t  lie fu l ly  q u a lif ie d  d r a u g h t s 
m e n , f a m i l i a r  w ith  b u i ld in g  a n d  s t r u c tu r a l  
e n g in e e r in g  a n d  a  k n o w le d g e  o f g e n e r a l  P o w e r 
S ta t io n  a n d  S u b - s ta t io n  w o rk  is  e s s e n t ia l .

T h e  s u c c e ss fu l  a p p l i c a n t  w ill b e  r e q u i r e d  to  
p a s s  a  m e d ic a l  e x a m in a t io n ,  a n d  th e  a p p o in t 
m e n t  is  s u b je c t  to  th e  p ro v is io n s  o f th e  P o p la r  
B o ro u g h  C o u n cil ( S u p e r a n n u a t io n )  A c ts , 
1911-1937

A p p lic a t io n s  s t a t i n g  a g e , p a r t i c u l a r s  of 
q u a l i f ic a t io n s  a n d  e x p e r ie n ce , a c c o m p a n ie d  b y  
c o p ie s  o f  t h r e e  r e c e n t  t e s t im o n ia ls ,  s h o u ld  be  
a d d re s s e d  to  th e  u n d e rs ig n e d ,  e n d o rs e d  
"  S e n io r  D r a u g h ts m a n —E le o tr ic i ty  D e p a r t 
m e n t ,”  a n d  s h o u ld  be  re c e iv e d  n o t  l a t e r  t h a n  
9 a .m .,  T u e s d a y , 24th D e ce m b e r, 1946/ 

C a n v a s s in g  m e m b e rs  o r  officers o f th e  
C o u n c il in  a n y  fo rm  w ill d is q u a l i fy .

S. A. H A M ILTO N ,
P o p la r  T ow n  H a ll ,  T ow n  C le rk .
BOW  ROAD. E.3.
27th N o v e m b er . 1946.
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Manufacturers 
o f

C o n d u i t  f i t t i n g s . 

IN D U S T R IA L  A N D  
W A T E R T IG H T  W E L L  G LA S S  

F IT T IN G S  A N D  A C C E S S O R IES . 

D O M ES T IC  L IG H T IN G  A N D  
D O M EST IC  E L E C T R IC A L  

A P P L IA N C E S . 

B A T T E R Y  C H A R G IN G  E Q U IP M EN T . 

H A N D  LAM PS O F  A L L  D E S C R IP T IO N S .

D O S C S  
1D0 AIPIH1RA(EW\§ 

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

S T O V E  P A N E L S  
R A W  M O C A 
W A S IH E R S

etc

M ICA C>LT.D-BED FO RD .

ELECTRICAL & CENERAL ACCESSORIES
(L eicester) LTD.

N E W H A L L  STREET, B IR M IN G H A M  3
Telegram s : Elgenlc, Birm ingham

T H E  E L E C T R IC IA N
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For accurate  
Tem p erature , 
m easurem ent 
and control.

T H E  BRITISH R O TO TH ER M  C O ., LTD., 
M erton  A bb ey , S .W .I9 . Liberty 3406.

INSTRUMENT WIRES 

INSULATING MATERIALS

WEST INSULATING COMPANY
L T D .,

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

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

BROOKS & BOHM LTD.
“  A ttra c t«  ”  N o. 1, 2-kw . re f le c to r  fire  w ith  two 

s tro n g  m eta l sw itc h e s , one  fo r  each  f»rc b u r. R e fle c to r  
m ade f ro m  p o lis h e d  h e a v y  a llo y  c o m b in e d  w ith  s tro n g  
m etal f ia m c  in  a s so r te d  c ra c k led  c o lo u rs . E asily  
c a r r ie d  f ro m  o n e  ro o m  to  a n o th e r .  S tro n g  h a n d le  

f it te d  o n  to p .
• S u i ta b le  len g th  

o f  3 -co re  flex 
s u p p lie d . T u-
b u t  a r  c le m e n t 
m ad e  f ro m  w h ite  
c lay  w h ic h  is easily  
r e p la c e d .  Approx* 
s iz e :-  H e ig h t  15*, 
w id th  19", d e p th  7*. 
Im m e d ia te  d e iiv c iy  
230/250 v o lts  an d  
o th e r  v o ltag es  s u p 
p lie d  by  sp e c ia l 
a r ia n g c m e n t. R c  
ta i l  p r ic e  73s. 4d. 
e a ch . G e n e ro u s  
t ra d e  d isc o u n ts .

T h is  is  o n ly  o n e  o f  a m u l t i tu d e  o f  o th e r  h o u s e h o ld  
e le c tr ic a l  a p p lia n c e s  a v a ila b le ;  r a d ia to r s ,  h e a te r s ,  
to a s te rs ,  c1c.

90, Victoria St., London, S .W .l
T e le p h o n e  î VIC 9 5 5 0 / 1 4 4 1

B e lfa s t  O ffice :
U ls te r  B a n k  C h a m b ers, 4 / 6 ,  A n n S tr e e t ,  B e lfa s t

T H E  E L E C T R IC IA N

S IT U A T IO N S  V A CA N T 
B O R O U G H  O F  L U T O N  E L E C T R I C I T Y  

U N D E R T A K I N G .
A P P L IC A T IO N S  a re  in v i te d  fo r  th e  follow - 

**-ing  a p p o in tm e n ts :
1. Sh ift  C harg e  Eng ineer .  .

C a n d id a te s  m u s t  h a v e  h a d  e x p e r ie n c e  w ith  
t h e  e ffic ien t r u n n in g  o f a  s e le c te d  G e n e r a t in g  
S ta t io n  o p e r a t in g  in  p a r a l l e l  w ith  th e  C .E .B . 
G rid . T h e  e x is t in g  S ta t io n  c o m p ris e s  24.5 
M .W . o f g e n e r a t in g  p l a n t . _

S a la r y  in  a c c o rd a n c e  w ith  t h e  N .J .B . S che
d u le . G lass  G, G ra d e  8, a t  p r e s e n t  £467 r i s in g  
to  £476 p e r  a n n u m .

2. Sub-Stat ion C harg e  Eng ineer.
C a n d id a te s  m u s t  h a v e  h a d  e x p e r ie n c e  i n

o p e r a t in g  C .E .B . s u p e r v is o r y  c o n tro l  e q u ip 
m e n t,  H .T . a n d  L .T . S w itc h b o a rd s ,  . a n d  th e  
o p e ra t io n  a n d  m a in te n a n c e  o f r o t a r y  c o n 
v e r t in g  p la n t .

S a la r y  in  a c c o rd a n c e  w ith  t h e  N .J .B . S che
d u le , C la ss  F , G ra d e  8b, a t  p r e s e n t  £386 r i s in g  
to  £401 p e r  a n n u m .
3. Switch board  A ttendant.

C a n d id a te s  m u s t  h a v e  h a d  e x p e r ie n c e  in  
th e  c o n tro l  o f H .T . a n d  L .T . s w i tc h b o a rd s ,  
a n d  th e  o p e r a t io n  a n d  m a in te n a n c e  o f r o t a r y  
c o n v e r t in g  p la n t .

S a l a r y  m  a c c o rd a n c e  w ith  th e  N .J .B . S che
d u le . G lass  G, G ra d e  9a, a t  p r e s e n t  £343 r i s in g  
to  £358 p e r  a n n u m . , .

T h e  s u c c e ss fu l c a n d id a te s  w ill  b e  r e q u i r e d  to  
p a s s  a  m e d ic a l  e x a m in a t io n  a n d  to  c o n t r ib u te  
to  th e  C o rp o ra t io n ’s  S u p e r a n n u a t io n  S chem e.

A p p lic a tio n s  g iv in g  a g e , d e ta i ls  o f t r a i n i n g  
a n d  e x p e r ie n ce , a n «  a c c o m p a n ie d  b y  co p ie s  
o f  th r e e  re c e n t  te s t im o n ia ls ,  s h o u ld  he 
d e liv e re d  n o t  l a t e r  t h a n  F r id a y ,  20tli D ecem 
b e r ,  1946, to  C. T. M e llin g , M .Sc.T eoh., M .IJ3 .E ., 
M .I.M ech .E ., B o ro u g h  E le c tr ic a l  E n g in e e r ,  
E le c t r ic i ty  Offices, S t. G a r y ’s .R o a d ,  L u to n .

C a n v a s s in g  d ir e c t ly  o r  in d i r e c t ly  w ill ho  a  
d is q u a l if ic a t io n .

W . H . R O B IN S O N .
T ow n  H a ll ,  T o w n  C le rk .
LU T O N ,
29th N o v e m b er , 1946.

C I T Y  O F  L E E D S  E L E C T R I C I T Y  
D E P A R T M E N T .

D EM O N STR A TO R S.

A P P L IC A T IO N S  a r e  in v i te d  fo r  th e  fo llo w in g  
p o s i t io n s :

S en ior  Demonstrator .
C a n d id a te s  s h o u ld  p r e f e r a b ly  p o sse ss  a  

re c o g n ise d  D ip lo m a  in  D o m e stic  S c ien ce  a n d  
th e  E .A .W . C e r tif ic a te  in  E le c t r ic a l  H o u se 
c r a f t .  be  c o m p e te n t  to  o rg a n is e  a n d  c o n d u c t  
le c tu re  d e m o n s t r a t io n s ,  a n d  to  a d v ise  o n  th e  
s e le c tio n  a n d  u se  o f a l l  d o m e s tic  a p p a r a t u s .

S a la r y  in  a c c o rd a n c e  w ith  th e  C le r ic a l 
D iv is io n  o f th e  N a t io n a l  S ca le s  fo r  L o c a l 
A u th o r i t ie s ’ A d m in is tr a t iv e ,  P ro fe s s io n a l,  
T e c h n ic a l  a n d  C le r ic a l S e rv ice s  £252 t o  £288 p e r  
a n n u m  p lu s  w a r  b o n u s  a t  p re s e n t  £48 2s. p e r  
a n n u m .
J u n io r  Dem onstrator .

S a la r y  in  a c c o rd a n c e  w ith  th e  G e n e ra l  
D iv is io n  o f th e  a b o v e  g r a d in g  sch em e .

T h e  a p p o in tm e n ts  w ill  b e  s u b je c t  to  th e  
p ro v is io n s  o f th e  L o ca l G o v e rn m e n t S u p e r 
a n n u a t io n  A c t 1937, a n d  th e  se le c te d  c a n d i
d a te s  w ill be  re q u ir e d  to  p a s s  a  m e d ic a l  
e x a m in a t io n .  . .

A p p lic a tio n s  g iv in g  fu l l  p a r t i c u l a r s  o f t r a i n 
in g  a n d  e x o e r ie n ce  to  be  re c e iv e d  b y  14Ui 
D e cem b er, 1946. N IC H 0 L L s /
G e n e ra l  M a n a g e r  a n d  C ity  E le c tr ic a l  

E n g in e e r .
1, W h i te h a l l  R o ad ,
LE E D S. 1.

D RA U G H TSM EN  re q u ir e d  b y  s w i tc h g e a r  
e n g in e e r s .  E x p e rie n c e d  in  c o n t r a c t  w o rk , 

p ro te c tiv e  g e a r  d ia g r a m s  o r  d e s ig n . A p p lic a 
t io n s  in  w r i t in g ,  w ith  fu ll p a r t i c u l a r s ,  to — 

i FE R G U SO N . P A IL IN  L IM IT E D , MAN- 
I C H E ST E R . 11.
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44 HOUR WAGES T he Long Range 44 
hour Wage Reckoner from 5/-  to £ 5  (rising by 6d. 
throughout) w ith 3d. addition column.
Double week Extension to £ 10  in preparation 

Price 8 s. 6 d .  net.
GALL db IN G LIS

13  H e n r i e t t a  S t r e e t ,  L o n d o n ,  W .C .2 
a n d  12  N e w i n g t o n  R o a d ,  E d in b u r g h

S IT U A T IO N S  V A CA N T
A  SS 1ST A N T  L i b r a r ia n  (M ale) w a n te d  b y  T h e  

I n s t i t u t i o n  o i E l e c tr ic a l  E n g in e e rs  to  a c t  
d i r e c t ly  u n d e r  th e  L i b r a r i a n  in  th e  m an ag e*  
m e n t  o f th e  R e fe re n c e  a n d  L e n d in g  L ib ra r ie s .  
C a n d id a te s  m u s t  h a v e  a  s o u n d  e le c tr ic a l  
e n g in e e r in g  t r a in in g  a n d  be G r a d u a te  I.E .E . 
o r  h o ld  a n  e q u iv a le n t  q u a l i f ic a t io n .  A know - 
leclg-e o f  F r e n c h  o r  G e rm a n  is e s s e n t ia l ;  
L ib r a r y  e x p e r ie n c e  is  d e s ir a b le .  A ge  25 to  50; 
s a l a r y  £350 to  £550, d e p e n d in g  u p o n  a g e  a n d  
q u a l i f ic a t io n s .  A p p lic a t io n s  s h o u ld  be 
a d d re s s e d  to  th e  S e c r e ta r y  o f T h e  I n s t i tu t io n .  
S a v o y  P la c e , L o n d o n , W.CJ.2.
O H ®  . f o o d  s o u n d  E le c t r ic a l  o r  R a d io  

R e ta i le r  r e q u ir e d  in  e a c h  p r in c ip a l  to w n  to  
a c t  a s  a r e a  D is t r ib u to r s  f o r  M 'e rrib u ll B lack  
A ir  E le c tr ic  H e a te r s  w h ic h  a r e  b e in g  e x te n 
s iv e ly  a d v e r t is e d  in  th e  N a t io n a l  P re s s .
'» r i t e  f o r  b o o k le t a n d  d e ta i ls  o f  a r e a s  a v a i l 

a b le .—j .  1«. M eriso n  a n d  Co. L td ., R u is l ip , 
M iddx.

F O R  SA L E
T> U B B E R  ST A M PS.—E v e ry  d e s c r ip t io n .  F o r  , 
•‘■'office, sh o p  a n d  f a c to r y .  W ith  th e  u s u a l  : 
p re -w a r  c u s h io n  b a c k e d  h o ld e rs  a n d  p o lis h e d  ; 
h a n d le s . - W  L. B o u g h  to n ,  53, K e n ley  R o ad , I 
M er to n , L o n d o n , S.W.19.
TTkA N SFO RM 33R , 300 kV A , 3 -p h ase , 50 cycle,

6 300/400/230 v., o ff-load  t a p  c h a n g in g  sw itch ,
H .T . a n d  L .T . c a b le  bo x es.—M an le y  a n d  
J leg u lu s  L td ., S h o w e ll R o ad , W o lv e rh a m p to n .
I  -240 H .P . L.D .M . S L IP  R IN G  M OTOR, 400 
■ \ v o lts  3 p h a s e  50 cy c les  725 r .p .m . C o m p le te  ! 
w ith  o il s w itc h  a n d  l iq u id  ty p e  r o to r  s t a r t e r .  ! 
—O ldfie ld  E n g in e e r in g  C o m p a n y  L td ., 96, E a s t  ! 
O rd s a l l  L a n e , S a lfo rd ,  5.
A X /EE M EG G ER S 500 V, £12 5s. 6d. R ec o rd  
VY 500 V  t e s t  s e ts , £11. N ew . C a r r ia g e  p a id .— 
R o b in s ' E le c tr ic s ,  222, W es t E n d  L a n e , N .W .6. 
H A M  0879.
I I  p I E D  P I P E R ” E le c tr ic  M OUSE T R A PS ,

A a u to m a t ic ,  c le a n , s a fe .  N o “ s e t t in g ,”  ju s t
p lu g  in !  T y p e  “  C ”  (3 m o u se  c a p a c i ty ) ,  w ith  
6 f t .  flex, 200/250 v o lts , 12s. 6d., p o s t  f r e e .—T h e  
R o b e r t  J o lif fe  T r u s t  (M a n u fa c tu r e r s ) ,  A sto n  
C lin to n , B u ck s .
C E A R C H L 1G H T S  (s a le  o r  h i r e ) .  C a rb o n  R ods,
^  E b o n i te ,  F ib r e  I l i g h te n s i te ,  P o rc e la in  
H o u se -w ir in g  a n d  o th e r  C le a ts , R ee ls  a n d  
K n o b s, M irro rs ,  l^enses, L a m p  L o w e rin g  a n d  
S u s p e n s io n  G e a r , T .R .S ., le a d  a n d  o th e r  
C ab les . W in c h es  (h a n d ) ,  h u n d re d s  o f  th o u s a n d s  
in  u se . e tc .—L o n d o n  E le c tr ic  F ir m . C ro y d o n .
T  E A T H K R  F IN G E R  ST A LLS.—M ade  of 
■‘- 'C h ro m e  H id e . V e ry  s t ro n g  and* h a r d  
w e a r in g . L e n g th  3 in . P r ic e  4f . p e r  doz. 
P r o m p t  d e liv e ry . S a m p le  on  a p p l ic a t i o n .— 
W illson  B ro th e rs ,  I n d u s t r i a l  C lo th in g  M an u 
fa c tu r e r s ,  E p so m , S u r re y .
■ pO R  R E W IN D IN G  E L E C T R IC  M OTORS.
A F r a c t io n a l ,  u p  to  100 h .p .  T r a n s fo r m e r s ,  
C hokes , e tc ., c o n ta c t  E le c t r ic a l  C o n s tru c t io n  
C o m p an y , L td ., S e y m o u r W h a r f ,  T o tn e s , 
D evon . 'P h o n e :  3282.
C  ACKS a n d  B a ^ s  in  e x c e lle n t c o n d i t io n  fo r  
^ a l l  c o m m o d itie s , a s  low  a s  4d. e ac h . 
W r ite :  J o h n  B ra y d o n , L td .,

250, T o t te n h a m  'C o u rt R o ad , W .l.
T e l. N o .: M useum  6972.

C  U P E R IO R  T y p e  B u ild e r s ’ L a d d e rs  now  in  
0  p r o d u c t io n ; a lso  S tep s . T re s t le s  a n d  E x te n 
s io n  L a d d e rs .—P h o n e :  S h a f te s b u ry  L a d d e rs ,  
L td ., 453, K a th e r in e  R o ad , E.7. G ra n g e w o o d  
3-363/4.

C. Clifford & Son Ltd.
BIRMINGHAM

PHOSPHOR 
BRONZE

"  f “ ; CM.AF "  TU BES, SH EETS, RODS & WIRE
T o  the  la te s t A i r  M in is try , A d m ira l ty , W a r  Office 

a n d  B .S . S p e c if ica tio n s .

VULCANIZED FIBRE.
EBONITE, BAKELITE

S h e e ts , Rode, TubeB a n d  M a o h ln e d  8 h a p o s

LEATHEROID Sheet*. Rolls, etc. 
“ CLIFTEX” Insulating Tapes, 

insulating Staples, Jointing, Presspahn.

MOSSES & MITCHELL LTD.
80-68, Ir o n m o n g e r  Row , London, E.C.1.

CHOKES for 
FLU0RE5GENT 
LIGHTING

MEICO'S up-to-date facilities include the 
most m odern coil producing machinery 
available—vacuum impregnating equip
ment for wax and varnish—completely 
automatic production test apparatus. 
MEICO Chokes a re  precisely wound— 
m eticu lously  a s se m b le d —thorough ly  
im pregnated and carefully finished. 
Continuous inspection and quality con
trol ensure maximum uniformity and 
silence in operation.
AVAILABLE FOR PROMPT DELIVERY
M ICRAM ATIC ELECTRICA L INSTRUMENT ( 0 .  LTD.
M EICO  W O RKS :C O N G L E T O N  : C H E S H I R E  
T E L E P H O N E :  C O N G L E T O N  6 0 7
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LITHOLITE INSULATORS & 
ST: ALBANS MOULDINGS LTD.

WATFORD
PHONE : WATFORD 4494

DURATUBE 8 WIRE LTD.. FELTHAM. MIDDLESEX

K B B

OIL PRO OP 

NON* 
AGE! KG

PfTfïOL PROOF 
NON - 

INFLAMMABLE

F O R  S A L E

■p1 L E C T R IC  C o n v ec to r  H e a te r s .—H om e a n d  
-‘ - 'E x p o r t  m a r k e t  s u p p lie d . P r o m p t  d e liv e rie s  
fro m  W e a th e rh e a d  a n d  C o m p a n y  (G lasgow )

! L td ., E le c tro -E n g in e e r in g  M a n u f a c tu re r s  a n d  
D is tr ib u to r s ,  153, O x fo rd  S tr e e t ,  G lasgow , 
0.5.
TN YIN AM I C B a la n c in g  M o to rs , P r o d u c t io n  
“ T y p e , s u p p lie d  in  fo u r  s t a n d a r d  sizes, 
a c c o m m o d a tin g  e le c t r ic  a n d  o th e r  ro to r s  
w e ig h in g  fro m  a  few  o u n c es  u p  to  a b o u t  5 cw t. 
P o r ta b l e  D y n a m ic . B a la n c in g  E q u ip m e n ts  fo r  
l a r g e r  r o to r s  o f a l l  k in d s  a n d  w e ig h ts ,

| a d a p te d  fo r  b a la n c in g  o p e ra t io n s  on  te s t-  
s t a n d  o r  o n  s i te .  E a r l y  d e liv e ry .—C. F . R, 
G ie s le r  L td ., R iv e r  P la c e ,  E ssex  R o a d . L o n d o n , 

j N .I.
P  IR E S , fire s , f ire s .—T h e  S ed w ay  1 kw  t u b u la r  
‘  b a r  re f le c to r  f ire  a t  45s. r e t a i l  is  th e  f in e s t 
v a lu e  o n  th e  m a r k e t ;  l ib e r a l  t r a d e  d is c o u n ts ;  
f a c to r s  w ill in g ly  s u p p l ie d ;  s e n d  f o r  s a m p le .— 
S e d w ay  E le c tr ic ,  L td ., 131, H ig h  S tr e e t ,  W ol- 
s ta n to n .  S to k e -o n -T re n t.
p L E C T R I C  M OTORS. A.C. a n d  D.C. W e 
■‘- 's u p p ly  a l l  ty p e s  a n d  s ize s  o f E le c tr ic a l  
M a c h in e ry —Slow  S peed  R e d u c tio n  G e a rs  c a n  
be  s u p p lie d  to  c u s to m e r s ’ r e q u i r e m e n ts  w ith  
s h o r t  d e liv e rie s . S e n d  y o u r  e n q u ir ie s  to  

; B e-Be E n g in e e r in g ,  3, R e t r e a t  C lose, K e n to n , 
M idd lesex . T e l. :  W O ltd sw o r th  4928.
T_T H.YVY-DUTY A R C -W E L D IN G  P L A N T S .— 
“ 200 a m p s . P r ic e  £36 10s. c o m p le te .  A lso  
S p o t W e ld e rs . £48 10s.—J o h n  E. S te e l, C lyde  
M ills, B in g le y . 'P h o n e  1066. 
y tC U U M  C le a n e r  S p a re s  a n d  A ccesso ries .

B ag s , b e a r in g s ,  b e lts , b ru s h e s ,  fa n s ,  
sw itch e s , e tc .  R e p a ir s ,  re w in d in g , r e b r is t l in g .

' S e n t  f o r  p r ic e  l i s t .—R e lia n c e  V a c u u m  C le a n e r  
S e rv ice , 152-154, B ro a d w a y , B e x le y h e a th ,  K e n t. 
A B A R G A IN  in  C A B L E a n d  B E L L  W IR E .—

; C ab le  1/.052, V .R . 250 v o lt.  R ef. 4101. T a p e d  
C o tto n  B ra id e d  a n d  co m p . F la m e p ro o f ,  B la c k  
(C ra ig p a rk ) ,  in  500 yd . c o ils  o r  o n  n o n - r e tu r n 
a b le  r e e ls ;  37s. 6d. p e r  500 y a rd s .  W ax e d  B ell 
W ire  (1 re d , 1 b lu e ) , 1/.036. T w in  T w is te d ,
T in n e d  C o p p er, p u re  in s u la te d ,  C o tto n  
R u n n e rs , C o tto n  L a p p e d  a n d  P a ra f f in e d , in  
100-yard c o ils  (W . T . G lo v e r), 9s. p e r  100 y a rd s ,  
37s, 6d. f o r  500 y a r d s .  T e rm s  n e t  c a s h  w ith  
o rd e r .  C a r r ia g e  e x t r a .  A n y  q u a n t i t y  
s u p p lie d .—W m . H u rlo c k , J n r . .  L td .. H ig h  
S t r e e t  . T h a m e s  D it to n ,  S u r re y .  ’P h o n e ;  
E m b e rh ro o k  4011.
A TLA S la m p s  f r o m  s to c k , d e liv e ry  in  L o n d o n , 

-“ ■ Surrey, S u ssex  a n d  K e n t ;  o th e r  l in e s  in 
c lu d e  c lo ck s , to a s te r s ,  f ire s , i ro n s ,  k e t t le s ,
f a n s ,  f i t t in g s ,  c h a r g e r s ,  s p e a k e rs ,  e tc .—D ru b e l 
R a d io  D is t r ib u to r s ,  L td ., 39a, S ta f fo rd  R o ad , 
C ro y d o n . C ro y d o n  1107.
2  c n n  E L E C T R I C  M E T E R S . - L .  Stephenson  

offers for im m ediate  despatch this  
la rge q u an t i ty  of e lectr ic  meters  of the
vario us  types listed, a ll supplied " On 
Ap p ro va l ,” a l l  correct  to very  fine m arg in  of 
error ,  a ll  cases like new for 200/250 volts  
supply ,  A.C.  5 Amp. Meters, 425 No.¡ 10 Amp.  
Meters, 1 525 No. ; 20 Amp. Meters, 70 No.;  40 
Amp. Meters,  12 No..- 50 Amp. Meters, 300 No.;  
P rep aym ent  Meters, 77 No. Wo also otter  
M axim um  Demand In d icators ,  7.5 Amp.  
Ind icators ,  50 No.;  10.0 Amp. Ind icators ,  25 
No.; 50.0 Amp. Ind icators ,  25 No. These
Meters and M ax im um  Demand Ind icato rs  a re  
su itab le  for Service Use or In te rd ep artm enta l  
Use in F acto ries ,  W orks ,  Stores, etc., send 
S. A. Foolscap Envelope for our  list No. 
E.101, w ith specif ications and prices.— L.  
S T E P H E N S O N ,  B a y  Hall  W orks ,  B irk b y ,  
H U D D E R S F I E L D .  Tel.  2455. P.S.— Do you  
requ ire  Steel W ind ow s-L is t  W.D.3. Do  

you require  Nissen T y p e  Huts,  L is t  N.3 (very  
la rge ones).  Do you require  Recondit ioned  
T im b e r  Huts ,  L is t  590. Do you require  Wood  
or Steel Benches, Racks,  L is t  M.2.

REPLA CEM EN T

FLUORESCENT
S T A R T E R  SW ITCH ES

(T H E R M A L  T YP E )»
For use with B .T -H ., Revo and 

M etrovick Lighting Units 
Early  Delivery

FLUORESCENT
SPARES 

Dept. E/A, 53, C00DGE 
STREET, LONDON, W.1
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PRESSPAHN LTD
Electrical Insulativc Material Manufacturers

Telephone

■ Telegrams 6  Cables 

B R A D F O R D

REGISTERED OFFICES V
38 W ELL ST., BRADFORD, England

F O R  S A L E  

D YN A M O  & MOTOR R E P A I R S  LT D . ,  
Wembley P ark ,  Middlesex.

T e le p h o n e : W em bley  3121 (4 l in e s ) .
Also at Phoenix W orks ,  Belg rave T errace ,  

Soho Road, H andsw orth ,  B irm ing h a m .
T e le p h o n e ' N o r th e rn  0898.

R E B U I L T  M O TO RS AND G E N E R A T O R S
L o n g  d e liv e r ie s  c a n  o f te n  h e  a v o id e d  b y  p u r 
c h a s in g  r e b u i l t  s e c o n d h a n d  p la n t .  W e c an  
re d e s ig n  o r  re p la c e  s u rp lu s  p l a n t  o f a o y  size.

SEN D  OS YOUR E N Q U IR IE S .
O V ER  1 000 R A T IN G S AC TU A LLY  IN  STOCK 

H E R E .
■ p L E C T R IC  L a m p s . F la s h l ig h ts ,  F la s h l ig h t  
-LyB u lb s , P o r ta b l e  F ir e s ,  A cce sso rie s . P r o m p t 
d e liv e ry .—S u p le x  L a m p s , L td ., 50, G ra y ’s In n  
R o ad , L o n d o n , W .C .l.
V A C U U M : C L E A N E R  R E W IN D IN G  SE R V IC E . ! 
T c o m m u ta to r s  a n d  B e a r in g s .  P r o m p t 

d e liv e ry  a n d  fu l l  g u a r a n te e .—T h o m a s  A n d e r- i 
so n , 117, B ow es S tr e e t ,  B ly th , N o r th u m b e r -  | 
la n d .  'P l io n e :  B ly th  405.

JU N C T IO N  E le c t r ic  I r o n s ,  s u p e r io r  d e s ig n  
a n d  q u a l i ty ,  s u p p lie d  w ith  s u i ta b le  s ta n d .  , 

A lso  J u n c t io n  N ic k e l p la te d  T o rc h  C ases, j 
S u p p lie d  i o r  h o m e  t r a d e  a n d  e x p o r t .  A lso  i 
l a r g e  se le c tio n  o f  h o u s e h o ld  e le c tr ic a l  ! 
a p p l ia n c e s ,  F ir e s ,  R a d ia to r s ,  o th e r  e le c tr ic  j 
I r o n s ,  T o a s te rs ,  T a b le  L a m p s , T o rc h  e a se s , 
D ry  b a t te r ie s ,  e tc . P le a s e  w r i te  fo r  lu l l  lis t. 
—B ro o k s  & B o h m , L td ., 90, V ic to r ia  S tr e e t ,  i  
L o n d o n , S .W .l. T e le .:  V ic. 9550/1441.
C  P E C IA L  O F F E R .—T im b e r -f ra m e d , a sb e s to s- 
° c l a d  h u t s ;  tw e n ty  o n ly , s ize  8 f t .  b y  6 ft. 
b y  6 f t .  e a v e s  by  8 f t .  r id g e . A lso  a  few 
s ize  16 f t .  b y  8 f t .  b y  7 f t .  e a v e s  a n d  20 f t .  
b y  12 f t .  b y  7 f t .  e a v e s . F u r th e r  p a r t i c u l a r s  \ 
a n d  p r ic e s  o n  a p p l ic a t io n .—D. M cM a ste r a n d  
Co., 38, M o u n t B u re s  W o rk s , n e a r  C o lc h es te r, 
Essex. T e l. N o. B u re s  351 a n d  352.

V I ^ N E D  S T E E L  A R M A T U R E  B IN D IN G  
JL W IR E .—A ll e v e n  n u m b e re d  sizes f ro m  16 
s.w.g.-28 e.w .g. s u p p l ie d  f ro m  s to c k  o n  7 lb -  
14 lb . o r  28 lb . re e ls .
F R E D E R IC K  SM IT H  &  CO. W IR E  j  
M A N U F A C T U R E R S LTD .. CA LED O N IA  

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

R a m s a y  a n d  S ons  ( F o r fa r ) ,  L td ., F o r fa r .
O N E  4 kW  110 v o l t  H u g h  J .  S c o tt ! 

G E N E R A T O R , d r iv e n  b y  s in g le -c y lin d e r  | 
D ie se l e n g in e , c o m p le te  w ith  S w itc h b o a rd . 
E x c e lle n t c o n d i t io n .  M an y  o th e r  p o w e r u n i t s  | 
a v a i la b le .—D . C. C o w ard . H e a d  O ffice: S to k e  ; 
G iffo rd , n e a r  B r is to l .  ’P h o n e :  F i l to n  2053.

Subject to being unsold.

VERY LARGE STO CK OF T .C .C .
(M A N S B R ID G E  T Y P E )

N EW  PAPER BLO CK CONDENSERS
(ex-G overnm ent)

A T  FA R  B E L O W  C O S T  
2 mfd. 250v. D .C . w kg . 4 mfd. 600v. D .C . w kg .
4 mfd. 250v. D .C . w kg . 1 mfd. 800v. D .C . wkg.
2 mfd. 400v. D .C . w kg . 4 mfd. 800v. D .C . wkg.
2 mfd. 600v. D .C . w kg . '5 mfd. lOOOv. D .C . w kg .
2 mfd. SOOv. D .C . w kg . '5 mfd. 2000v. D .C . wkg.

A LS O  S P R A G U E  T U B U L A R  M ET A L  CA SE  
P A PER  C O N D E N S ER S  

■25 mfd. 350v. D .C . wkg. '01 mfd. lOOOv. D .C . wkg. 
Note.-—(The W o rk in g  Test stated meets the v e ry  high 

exacting requirem ents of all G overnm ent services) 
W rite stating requirements, to—

R .C . R A D IO -ELEC TR IC  LTD .
I C O N D U IT  B U IL D IN G S , F LO R A L  S T R E E T , 

L O N D O N , W .C .2 .
•Phone : ‘Gram s :

TEM ple  Bar 0233 A. Loudsigs, Rand, London. S. & U .

INVISAFLEX
IN D U S T R IA L  L O C A L  

L IG H T IN G  U N ITS

fcU E  E N Q o ^

B m c â . - i û C t M  

o r - u n iv e r s a l  

c o n d u it  6 c s e

ELECTRICITY SERVICES LTD..86 CANNON
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g  I V "
The Type 50 B  Varlae, 

h and ling 7 k V A  at 230 V  in. represents 

valuable addition to tte V ariac  range, and 

w ill find m any applications in industry.

SO B 7kVA Input230 V (tap at 115 
V), output 0-230 or 0-270V. Rated 
current 20 amps. Max. 31 amps.

Excellent deliveries ccn be arranged, Most 
types are In stock. Other Variac types range 
from 165 watts to 7 AW. Write for bulletin 
424 E and circu lar I4 6 E  fo r complete data.

C L I P  R IN G  M OTORS, 400 v o lts  3 p h a s e  50 
‘- 'c y c l e s :  3—C ro m p to n  P a rk in s o n .  90 H .P ., 580 
r .p .m . 3—E .E .C . 100 I t .P . ,  720 r .p .n i. T h e  a b o v e  

! c o m p le te -w ith  E.A .C. P i l l a r  ty p e  S ta to r  R o to r  
i C o n tro l U n its , A u to m a t ic  ty p e , flo o r m o u n t

in g . A l te r n a to r s  400 v o lts  3 p h a s e  50 c y c le s : 
P - B r u s h  R ev o lv in g  F ie ld  A l te r n a to r ,  275 KW  
600 r .p .n i. T h re e  B e a r in g  ty p e , c o m p le te  w ith  
S w itc h b o a rd . 1—A s ab o v e , b u t  30 K W . 1500 
r .p .m ., c o m p le te  w ith  S w i tc h b o a r d —O ldfie ld  
E n g in e e r in g  C o m p a n y  L im ite d , 96, E a s t  
O rd s a l l  L a n e , S a lfo r d  5.
Q  W IT C H  B locks  ( ro u n d ) ,  w e ll-fin islied  h a rd -  
^  w ood , I .W . a n d  W .E ., 3 in . b y  3 in .,  45s. 
g ro s s ;  35 in . b y  4 in ., 48s. g ro ss , le s s  24 p e r  
c e n t .,  c a r r i a g e  p a id .  S a t i s f a c t io n  g u a r a n 
te e d .—E lf  M a n u f a c tu r in g  C o m p a n y , D ep t. E -  
9a, S an so m e  P la c e ,  W o rc es te r .

W A N TED
A .C. a n d  D.C. M OTORS A N D  T R A N S

F O R M E R S  U R G E N T L Y  W A N T ED . B u rn t-  
o u t  m a c h in e s  a c c e p ta b le .—M ax E le c tr ic  C o - 
L td ., 190, T h o r n to n  R o ad , C ro y d o n .
TJ E Q U IR E D  fo r  E x p o r t .  — 500 d ozen  

S W IT C H E S, 5 a m p e re s ,  220 v o lts , B a k e l i te  
co v er , b ro w n  o n  w h ite  b a se , o r  b ro w n  o n  
b ro w n . 20 000 y a r d s  1/044 in . le a d  a llo y , 
s h e a th e d  tw in  f la t  C A BLE, c o n fo rm in g  to
C.M .A. sp ec if ic a tio n s . P le a s e  c o m m u n ic a te  
w ith  E . S. M as lia l, 85, A iie  S tr e e t ,  E .l.  T e le 
p h o n e  n u m b e r :  R o y a l 4405/6.
T T R G E N T L Y  re q u ire d ,  q u a n t i t i e s  o f 26, 27, 28, 
'- '2 9 , 30 g a u g e  e n a m e lle d  c o p p e r  w ire .—
B ev g ree , L t d -  7, J a m a ic a  S tr e e t ,  B r is to l ,  2. 
f ~ ' ROOV ED P u lle y s  fo r  E n d le s s  V ee R ope  
'- ’ D riv e s . A p p ly  to —F r a n c is  W . H a r r i s  a n d  
Co. L t d -  P o w e r  T r a n s m is s io n  E n g in e e rs ,  
B u rs lem , S to lce -on -T ren t.
r jX  -H .P . S q u ir r e l  C ag e  M o to rs , fo o t o r  f lan g e  

•2 m o u n te d , 3-pli.. 50 c y c les , 960/1 440 r .p .m -  
220/380 a n d / o r  400/440 v o lts , in  g o o d  c o n d itio n . 
—T.M .A., L e a th e r h e a d  R o ad , S o u th  C lie ss in g - 
to n , S u r b i to n ,  S u r re y .  (T e l.: E p so m  2634.) 
V I T R E O U S  b a se  m e ta l  to p  p u s h  b u t to n  
'  s w itc h e s  r e q u i r e d —R u n b a k e n  E le c t r ic a l  

P r o d u c ts ,  71, O x fo rd  R o ad , M a n c h e s te r .  
p 1 N A M E LL ED  w ire  w a n te d ,  21, 21J, 234, 24, 43 

a n d  44 g a u g e . G ood p r ic e  p a id ,  a n y  
q u a n t i t y .—R u n b a k e n  E le c t r ic a l  P r o d u c ts ,  71, 
O xfo rd  R o ad , M a n c h e s te r .
A .C . MOTORS, 1-100 h .p ., 500-1,500 r .p .n i. A n y  

m ik e  f i t te d  w ith  b a l l  a n d  r o l l e r  ty p e  b e a r 
in g s . M u st be  go o d  m a c h in e s ,  s u c h  a s  y o u  
y o u rs e lv e s  w o u ld  b u y . A l te r n a t iv e ly  m o to r s  
fo r  re w in d in g  w ill be c o n s id e re d .—O ldfie ld  
E n g in e e r in g  Co., L td .,  96, E a s t  O rd s a l l  L a n e ,

, S a l f o r d , .5.
W A N T E D - R O T A R Y  C O N V ERTO RS. a n y  
' '  s ize .—U n iv e rs a l ,  221, C ity  R o a d , L o n d o n , 

E .0.1.
R E P A IR S

fT O O K E R S .—W e c a n  g iv e  good  d e liv e r ie s  o l  
S h e e t M eta l V itre o u s  E n a m e lle d  E lec tric , 

C o o k er p a r t s . - J O H N  K IN G  &  SON (EN AM EL- 
LE R S), LT D ., PY RO  W O R K S. C H E S T E R F IE L D . 
P h o n e : 5305
A R M A T U R E  RO TO R  AN D  STA TO R W IN D - 

•‘ M N G .—W e s p e c ia lis e  in  th e  r e p a i r  a n d  r e 
w in d  of a l l  ty p e s  o f e le c t r ic a l  m a c h in e s  fro m  
f r a c t io n a l  H .P . u p w a rd s . S p e c ia l d e p a r tm e n ts  
fo r  v a c u u m  c le a n e rs ,  d ry e r s ,  p o rta b le "  to o ls , 
e tc . A ll w o rk  fu l ly  g u a r a n te e d .—W a l te r  
C ra n e . G re e n c o a t  E l e c tr ic a l  W o rk s , W e s tg a te ,  
W ak efie ld . T e le p h o n e  2472.

F O R  SA L E

B a t t e r y  
c

M ISC E L L A N E O U S
C h a rg e s  M o d ern ised . Y o u r o ld  

b y  s p e c ia lis ts .________________________________________  'C h a r g e r  m a d e  lik e  n ew  ___________
C o n v ers io n  fro m  v a lv e  to  m e ta l  r e c tif ic a tio n .

180 T otten h a m  C ou rt Road, L ondon, W . I 'p r o d u c t s “  M an-
a n d  76 , O l d h a l l  S t r e e t ,  L i v e r p o o l  Lancs . C h e s t e r .  1.
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A U C T IO N E E R S  AND V A LU ER S

RICHARDS & PARTNERS,
Auctioneers and Valuers of 

PLAN T AND M ACHINERY AND 
INDUSTRIAL PROPERTY, 

Granville House, Arundel Street, 
London, W .C .2  

Telephone : TEM ple  Bar 7471.

W O R K  W A N T E D
I T  A L E  E L E C T R IC  c a n  n o w  u n d e r ta k e  a l l  

c la s s e s  o£ E le c tr ic  M o to r  re w in d s , A.C. 
a n d  D.C. V a c u u m  a n d  G ra m . m o to r  
s p e c ia l is ts .  P o w e r  a n d  l ig h t in g  a n d  f lu o re s c e n t 
l ig h t in g .  G e n e ro u s  p ric e s  to  t r a d e .—D ale  
E le o tr io  W in d in g  D e p a r tm e n t ,  63, D a le  E nd , 
B irm in g h a m , 4. ’P h o n e :  CBN. 2005. 
T T A R T L B PO O L S M a c h in e  S h o p  f o r  a n y  Binall 
“ m a c h in e r y  c a s t in g s  in  i ro n , o rd e rs  o f 50 
th o u s a n d  to  o n e  m ill io n  w a n te d .  E n q u ir ie s  
to —T. M oore, 61, C r a th o r n e  C re sc e n t, M id d les
b ro u g h .
A R M A T U R E  W in d in g :  V a c u u m  C le an e rs , e tc ., 

■‘ ‘ ■single o r  q u a n t i t i e s .—V ac, 80, C ra n b ro o k  
R o ad , I l f o rd .

P A T E N T  A G E N T S 
1Y1NUS P A T E N T  AG EN CY , LTD ., B. T . K in g  
“ A .I.M eoh.K . ( P a te n t  A g e n t) .  146A, Q u eer 
V io to r la  S tr e e t ,  L o u d o n , E.C.4. A D V IC E 
H an d b o o k , a n d  C o n s u l ta t io n s  f re e . 'P h o n e  
C ity  6161.

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

27 , Chancery Lane, London, W .C .2 .
Chancery 8444 

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

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

S E L L I N G  IN S O U T H  A F R I C A .
E n e rg e t ic  R e p r e s e n ta t io n  in  v a s t  

p o te n t i a l  m a r k e t  o f S o u th  A fr ic a .  
P r in c ip a ls  o f C o m p a n y  now  in  U .K . 
w ish  c o n ta c t  M a n u f a c tu re r s  w ith  view  
to  h a n d l in g  s a le s  in  S o u th  A fr ic a —a l l  
ty p e s  m a c h in e r y  a n d  e q u ip m e n t .— 
W rite  B ox LSZ, " T H E  ELECTRICIAN,”  
154, F le e t  S t r e e t ,  L o n d o n , E.C.4.

7 y rA N U F A C T U R E R S ’ A g e n ts  A ssoc. In o . (E .), 
■*■6-7, Q u een  S tr e e t ,  L o n d o n , B .C.4, s u p p lie s  

f r e e  l is ts  o f A g e n ts  (w h o le sa le , r e ta i l ,  
s h ip p in g , e tc .)  to  m a n u f a c tu r e r s  se e k in g  
r e p r e s e n ta t io n  in  a l l  im p o r ta n t  c e n t re s .  
M e m b e rsh ip  a v a i la b le  to  e s ta b l is h e d  A g e n ts . 
P a r t i c u l a r s  s u p p lie d .

P rogressive  w h o lesa le  E lectrical 

H ouse in W e st  Riding o f Y orkshire  

seek s first class products in E lectrical 

goods. S o le  d istr ibu tion  o f guaran
teed  sa les undertaken . B ox J.R., 

“ T he E lectric ian ,”  154, F leet S treet, 

London, E.C.4.

lusing
fa c ilit ie s

NO. 3
I N S E T

M O U N T I N G

An unique facility of in terest to designers and 
makers of C o ntro l Panels and s im ila r equipment 
embodying flush mounted instrum ents, sw itches, 
etc. Frontal projection is reduced to one half the 
overall fuse depth and connections may be made 
d irect in to  the base ends instead of through the 
usual back-studs. A  sim ple fixing c lip , as 
illustra ted , elim inates the use of v isible panel 
screw s, thus facilitating ease of assembly and 
maintenance. Let us submit a sample m ounting. 
Y o u 'll fall for it , sure !

Exclusive to the N E W  5 to 100 amp.

VIBRATION PROOF FUSES

E D W A R D C O .  L T D .
SHARSTON ROAD •  W YTHEN SHAW E 

MANCHESTER

6 D E C E M B E R , 1946
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THORN ELECTRICAL INDUSTRIES LTD., 105-109 JUDDST., LONDON, W.C.I.Tel.Euston 1183
NORTHERN BRANCH : STEVENSON SQUARE, M ANCHESTER 1. TEL. CENTRAL 3185 

N .E . D E P O T : 46 SANDHILL, NEW CASTLE-ON-TYNE 1. TEL. NEW CASTLE 24068

A T L A S  L A M P S
f o r  S T A Y I N G  P O W E R

‘ This t i m e ,gentlemen, I  got an ATLAS'
A tlas lamps preside at m any a Board m eeting . . . throw ing light 
on im portan t decisions . .  . staying bright when speeches get d u ll! 
M ore and m ore responsible people are choosing Atlas lam ps 
because engineers, electricians and those who take  the trouble to  
check up on light values know th a t there is no better lam p.
Every Atlas lam p is guaranteed to  be m ade to  strict B.S.I. specifica- 
tio n an d  is tested at each stage of m anufacture. W rite for term s today.

A  C O M P L E T E  L IG H T IN G  S E R V IC E
Our lighting engineers will supply 
you with exactly the lighting you 
need, exactly where you need it. We 
design and supply modem fittings, 
using new materials boldly, yet

planned with common sense and 
‘ eye-appeal ’. We offer you a com
plete, individual lighting service. 
Why not get in touch? There is 
no obligation.

T H E  E L E C T R IC IA N 6 D E C E M B E R  1946
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C O N D U C T

POLYTHENE INSU

LATED and sheathed with P.Y.C.
Let us send you details o f  the wide Range available

1577

TOASTERS

E xcellen t delivery  o f  h igh  

quality Mica p i e c e s  f o r  

T oasters is one o f  our sp ecia l

ities.

We have various standard  

designs and look  forw ard to  

quoting you  for  these or your  

special requirem ents.

APPLY :

LANGLEY LONDON LTD.
161 BOROUGH HIGH ST.. LO N DO N , S .E .I 

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

M U L T IC O R E  SO LD ERS L TD .
MELLIER HOUSE, ALBEMARLE ST., LONDON. W.i 

Tel. REGent 1411 (P.B.X. 4 lines)

'Ï ?

Multicore Solder contains 3 cores of 
extra active non-corrosive Ersin Flux. 
No extra flux is requ ired  and joints can 
be  readily  m ade on oxidised surfaces. 
The three  cores of Ersin Multicore e n 
sure  rapid  melting and flux continuity, 
thus speeding  up soldering operations 
and eliminating waste.

Cables And D rastics
■ H  ■ t~  ■ LT D ,

9  NEWTON RD LEEDS , 7 .
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PHILIPS LAMPS LTD., CENTURY HOUSE, SHAFTESBURY AVENUE, W .C .2. (164)

TMs is 
the secret

In t o  every Philips Lamp 

you buy goes the experi

ence gained in th» Philips 

laboratories and factories 

during over half a century 

of lamp manufacture. This 

is the secret of the low 

consumption of Philips 

Lamps —  this is why they 

transform electricity so 

economically into clear, 

bright light.

PHILIPS
iJMahers o f Good Lamps fo r  over jo  Years
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Supply Statistics
T H E  resum ption by the Electricity 

Commission of the  publication of the 
annual re tu rns of engineering and  finan
cial statistics relating to  authorised 
undertakings in G reat Britain, is a  sign 
th a t conditions in the supply industry 
arc slowly' retu rn ing  to  normal, and  has 
been m ade possible by  the willing co
operation of all concerned.
I t  will be remembered th a t when th e  
statistics became subject to censorship 
control in  1939, undertakings were re
quested to  m aintain  their records, so 
th a t w hen the tim e came for the ir 
publication the  continuity  of the  re
turns m ight n o t bo broken. So well w as 
th is done th a t  th e  Commissioners w ere 
able yesterday, Thursday, to  publish a  
volumo covering a  period of five -years, 
from the last re tu rn  up to  1942/43. 
Developm ents in th e  years covered by 
the  statistics were encouraged on the  
ono hand by w ar-tim e.production  of all 
forms of equipm ent and  arm am ents, 
while! on the o ther thé  extension of 
generating capacity  to  m eet the in 
creased dem and for power was to all 
in ten ts and purposes prohibited. R ead 
in conjunction w ith the annual reports 
of. the Central E lectricity B oard for the  
same period, the re tu rn s give therefore, 
sorpo indication of the enormous con
tribu tion  which the  supply industry  of 
th is country m ade to  the  w ar effort, 
despite the  fact th a t  circum stances de
nied it  the opportunity  of increasing 
its  p lan t capacity  to  th a t  figure which
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good engineering judgm ent w arranted. 
G rowth in the  num ber of consumers was 
checked during tho period under re
view by w ar-tim e restrictions applied 
to  the domestic load, and  tho increase 
in  u n it sales as recorded elsewhere in 
this issue, was duo therefore m ainly to 
the dem and for power which, when 
com pared w ith  1933/39 increased by 81 
per cent. Analysing the  figures further 
shows th a t in 1942/43, power un it sales 
com pared w ith 1941/42 increased by 
2 633 million, while sales to  domestic 
consumers decreased by  530 million— 
thus reflecting the  effect of th e  fuel 
economy campaign a t  th a t  time.
A  War-Time Hang-over
TH E aggregate generating p la n t avail
able to  tho industry  a t  tho end of 
1942/43 was 11 679 000 kW  and  tho 
m axim um  load 10 081 000 kW , com pared 
w ith 9 302 000 kW  in 1938/39, ind icat
ing thereby how cram ping upon tho 
industry  was tho war-tim e policy of the 
Governm ent and  how justified was tho 
Central B oard in em phasising in the 
annual reports a t  the  time, th e  prob- 
ablo results of such policy upon fu ture 
electricity _ supplies. As enlightening as 
the statistics now published by th e  Com
missioners m ay prove afte r careful s tudy  
to  be, their details concern the industry  
only up to  th e  tim e when th e  all-out 
effort leading up  to  D -day was m ade, and 
the n ex t volume, covering 1943 onwards, 
should therefore, bo an  even more 
valuable indication of w hat th e  future 
m ay hold, both  w ith respect to  growth 
in  num ber of consumers and  po ten tia l 
dem and.
I.M.E.A. Convention, 1947
T H E  I.M.E.A. is n o t apparen tly  allowing 
th e  nationalisation atm osphere to  depress 
it, for we learn  th a t  consideration is 
being given to  the  venue for tho con
vention nex t year, an d  th a t  already, 
papers are being prepared by Mr. R. 
B t r t  of Ealing, an d  Mr. E .  W . L a w t o n  
of Birm ingham , covering respectively, 
th e  law relating  to  electricity supply, 
and i-ecent developm ents in  power 
sta tion  practice. A th ird  paper, on tho 
developm ent and  application of super
imposed cu rren t system s of controls, has 
also been suggested, though its  au tho r is 
no t y e t decided upon. I t  was th e  con
sidered opinion of m any a t  the  conven
tion a t  Blackpool last June, tha t, despite

the views expressed by Mr. E . S h i n w e l l  
a t  the  Jubilee Dinner, the I.M.E.A. 
would, even in  a nationalised industry, 
still be an active body in th e  prom otion 
of the welfare of supply interests, and 
one gathers from tho preparations being 
m ade for the nex t convention th a t the  
opinion has spread. This is all to  the 
good for the association is rich in ex
perience, and  if the energy of its  m em 
bership is to  bo coupled to  th e  efforts of 
the M inistry of Fuel in exercising con
trol over the industry, m any of the p it
falls presen t in the  G overnm ent policy 
m ay bo shorn of some of the ir dangers, 
if they cannot be avoided altogether.
Future Copper Supplies
IN  view of the industry ’s in te res t in the 
copper position, the com m ent la s t week 
by Lt.-Col. R . M. P r e s t o n ,  chairm an 
of the  Copper Developm ent Association, 
on probable fu tu re  supplies, w arran ts 
atten tion . E lectrical developm ents are 
alm ost certain  to  require large an d  in 
creasing tonnages, the provision of which 
will be aggravated  by the fac t th a t  cop
per h as  now been accepted as a  s tan d ard  
building m ateria l an d  is expected to re 
m ain so. Shipbuilding and  tho m otor 
trad e  are o ther industries which m ake 
claims upon copper stocks when they 
exist, b u t since every ton of copper th a t  
is being produced in th e  world is going 
s tra ig h t into production, they, like the 
electrical industry , face a  fu tu re which 
for some years a t  least, m ust be ex
pected to  produce problem s in copper 
supplies a s  em barrassing as  those asso
ciated  w ith  lead. D evelopm ent in 
N orthern  Rhodesia m ay in two or so 
years ease the  position, b u t th e  desire of 
the production engineer, like th a t  of tire 
hungry m an for b read  to-day, m ust be 
satisfied now—an d  the re’s tho rub.
Increasing Consumption of Copper
PO IN T  to tho rem arks expressed above 
is given by the fac t th a t  copper con
sum ption in this country rose in  October 
to th e  highest level since the end of 
the war. W ith  an  increase of 2 700 tons 
to  31 976 tons, i t  rea d ied  nearly  one an d  
a half tim es the average m onthly home 
consum ption in 1935-38. Scrap consum p
tion rose 4 660 tons to  17 916 tons. 
M onth to m onth  fluctuations m ust be 
expected, b u t if the  overall tren d  fol
lows the forecast th a t consum ption will 
continue to increase steadily  and  rem ain
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high for abou t two years, the M inistry 
of Supply will have difficulty in m ain
tain ing stocks. N et im ports of un 
w rought copper in  October am ounted to 
23 000 tons, which means th a t supplies, 
having risen from  73 100 tons in  May to 
94 700 tons in September, m ust now be 
on the ir way back to  the neighbourhood 
of 85 000 tons.

New Street Lighting
IT  will be rem em bered th a t  an  experi
m ental s tre e t lighting installation using 
fluorescent tubes was described a t  the 
conference of th e  A.P.L.E. in  Septem 
ber, and  on Tuesday two practical 
exam ples of sti'eet lighting by  th is  m eans 
were inspected, one in Old Bond S treet 
an d  the  other in  B rom pton Road, London. 
Insta lla tions of th is  typo have been ex
perim ented w ith  for some tim e b u t 
m ateria l shortages and  the aus terity  con
ditions which prevail have m ade i t  dif
ficult h itherto , to  give practical applica
tion to the conclusions read ied . The in 
sta lla tions p u t into service on Tuesday, 
are perhaps th e  first large-scale stree t 
lighting developm ents the  London pub
lic has  seen since the days of war-tim e 
black-out and  are, we hope, tho first of 
m any others which will take the place of 
bom b-dam aged gas installations which 
have outlived their efficiency.

Nationalisation Proposals
T H E  power companies’ expression of 
alarm  a t  the proposal th a t  the general 
and  m ain transm ission should be sepa
ra ted  from th e  d istribution  side of the 
industry, should no t go unnotiçed, for 
w hat m ay bo a m ain  transm ission line, 
to-day m ay a t any  tim e be utilised for 
distribution. I f  all m ain transm ission 
lines were to  bo owned by  a sepa
ra te  generating au thority , then  the 
distribution side of th e  industry  would 
no longer bo able to  use a  line in 
th is  w ay an d  would have to  provide a d 
ditional lines in  consequence. In  day-to- 
d ay  working, co-operation between 
generating and  distribution in terests 
would become m ore difficult th a n  a t  
p resen t an d  for reasons of security  of 
supplies a n d  safe ty  of staff, an  in tricate  
procedure of safety  precautions would be 
essential. I t  is reported  th a t the Minister 
of Fuel will, early th is m onth, m eet all 
sections of tho supply  industry , when 
possibly the points raised above m ay be

discussed. Though they have been p u t 
forw ard by th*e companies as  d istinct 
from municipalities, .the issues are the 
concern of b o th  an d  should be so dealt 
w ith. I t  is n o t clear w hether the m eet
ing this m onth will resu lt in  the  industry  
being presented w ith  any details based 
on the proposed nationalisation  Bill, or 
w hether the purpose is to  seek assistance 
in fram ing tho Bill itse lf; either way, an  
opportun ity  should be sought for d is
cussing the points which prom pt th is 
note, for no m a tte r  w hat form  the in 
dustry  m ay assumo in  tho fu tu re  the 
criticisms outlined will still need to  be 
answered.
Production of Ceramics
AN announcem ent by  Mr. J . W ilmot 
which m ay have caused some dism ay in 
the ceramics industry , i$ th a t  four Royal 
O rdnance factories a re  to  m ake ceramics. 
One a t  Swynnerton has already sta rted  
production, th a t  a t  Poole is on th e  verge 
of s ta rtin g  an d  two others—a t  Glasgow 
and  Cardiff— will be joining them  shortly. 
Some m onths ago, when i t  w as alleged 
th a t  a  bottleneck in ceramics w as hold
ing up the o u tp u t of electrical app li
ances, leading m anufacturers of ceramics, 
interviewed by a  representative of T h e  
E l e c t r i c i a n ,  were confident th a t  they 
could keep pace w ith the housing p ro 
gram m e if given the necessary labour, 
and  were em phatic in the ir opinion th a t  
there was no real justification for the 
th rea tened  en try  of the  M inistry of 
Supply into the production field.
Competition by the State
T H E  Minister has n o t y e t suggested 
th a t tho turning-over of Royal Ordnance 
factories to  the m anufacture of ceramics 
is a  tem porary expedient, and  the 
prospect of S ta te  com petition on such 
an  extensivo scale m ust, therefore, 
be disconcerting, if n o t alarming, 
to those m anufacturers, who before 
the war, sent their p roducts all over 
the world. I f  an  increased o u tp u t in 
ceramics be really  necessary, surely, a 
better economy would be to  m ake m ore 
labour and  factory  space available to  
those who have the advan tage of tech
nical knowledge an d  experience, th an  
for the  M inistry to  s ta r t  from  scratch? 
As i t  is, the  M inistry borrowed a  trained  
nucleus from  th e  industry , which m ay in 
the fu tu re  have to  struggle for survival 
against State-subsidised com petition.
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D.C. ARMATURE REACTION CHART
by O. H. HAHN, Ph.D., M.Sc.(Eng.)

IN d.c. generators possessing a drooping 
external characteristic, a knowledge of the 

demagnetising effect by armature reaction 
is of great importance since the latter assists 
in reducing the voltage as tho load current 
rises. Such a caso occurs, for instance, in 
regeneration in d.c. traction where an inherent - 
drooping characteristic is required. In  such 
machines with interpoles, only the cross- 
magnetising component of armature reaction 
need be considered. I t  can be determined 
by actual test or computed from the no-load 
saturation curve of the air-gap. For the 
latter, textbooks describe a graphical method 
and show how the armature-reaction must be 
compensated by increasing the excitation. 
This entails the measurement of areas and 
where a whole rango of values is required 
involves a  largo amount of tedious work.

N a  CONDUCTORS 
IN S L O T S

TURNS ON EACH 
“  L IM B

Fig. 1.— Armature conductors replaced by 
equivalent winding

Tho following method simplifies the process 
and is readily understood from Fig. 1.

That portion of tho armature winding 
lying under a field pole shoe may be replaced 
by windings carried on two limbs each 
carrying tho same current in opposito 
directions yielding the well known field 
distortion. I t  follows from the fundamental 
lino integral of flux that each conductor in a 
slot is equivalent to one turn on one of the 
limbs.

In Fig. 2 the magnetisation curve of the 
gap is shown.

Let P0 bo the working point with no 
armature current passing. Inserting the 
additive and subtractive ampere-turns of the 
armature, points T \  and I t, are obtained. 
Tho de-magnetising effect of the armature is 
then represented by the difference in tho 
areas P i l-\ P0 and P 0 L 2 P2. To simplify 
matters consider these areas as triangles and 
producing P t P0 to L 3, it follows that tho 
shaded area I ’0 L 3 P 2 represents the reduc
tion by armature reaction. The equivalent

rectangular area is found by drawing ill! M.,
such that L i =  J ji-Jp ,. The horizontal 

4
distance between P 0 and Pm  then gives

Fig. 2.— Simplified construction for determining 
de-magnetising effect of armature reaction
tho armature reaction in field-weakening 
ampere-turns.

This method possesses the advantage of 
dispensing with tho measurement of areas, 
it being merely necessary to measure a length 
while the accuracy is reasonable for practical 
purposes.

Tho armature current thus reacts on tho 
field by establishing a flux which appears to 
have been caused by a lower field current.

By converting tho armaturo reaction in the 
turns ratio it may bo expressed as an equiva
lent de-magnetising field current. Repeat
ing the above process for a number of values, 
a chart as in Fig. 3 can bo constructed show
ing the effective field current in terms of the 
percentage rated currents for both armature

Fig. 3.—Magnetising effect of field current 
for various armature currents

and field, the figure actually referring to a 
typical traction motor for use in regenerative 
braking.
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Electricity Supply Statistics
Commissioners' Report Covering Five Years' Working

W HEN the publication o£ the Electri
city Commissioners’ Annual Returns 

was suspended, on the outbreak of war, 
undertakers were requested, in order to 
maintain continuity in the main statistics 
relating to the electricity supply industry, 
to compile statistical records as fully as 
circumstances permitted.

As a first step towards publishing the 
information collected, the Commissioners 
have concentrated on the compilation of 
a statistical volume covering a period of 
five years from the last public return. 
The volume just issued deals with the 
activities of . all authorised undertakers 
holding statutory powers of supply a t the 
termination of each of the five years 1938- 
39 to 1942-43. The particulars relating to 
the operations of individual undertakers 
cover the year ending December 31, in 
the case of companies, joint electricity 
authorities and the Central Electricity 
Board; and the year ending March 31, in 
the case of local authorities and joint 
boards in England and Wales. The annual 
statements for most of the Scottish local 
authorities are compiled up to May 15.

During the year 1938-39, there was a 
net increase of 755 000 (8  per cent.) in the 
number of consumers connected to public 
supply systems, and the total number of 
consumers by the end of th a t 5'oar was 
10 113 0 0 0 . At the end of 1942-43, there 
were 1 0  6 8 8  0 0 0  consumers, representing an 
average annual increase of 144 000 during 
the ensuing four years.

The growth of war industry during the 
first years of the war is shown by the 
figures for power sales, which rose 81 per 
cent, in the five years period, from 10 757 
million units to 19 434 million units.
During the same period, domestic sales, for 
cooking, heating and lighting, rose only 
12 per cent., from 8 438 million to 9 447 
units. Total sales to consumers of all 
classes were 20 827 964 million units in 
1938-39, and by 1940-41 had risen to 
24 312 015 million units. The sales during 
1942-43 were 30 049 194 million units.
This is equivalent to a percentage increase 
of 44 per cent, over the whole period of 
five years.

At the end of 1942-43, there were 575 
authorised undertakers holding supply 
powers, inclusive of the C.E.B., of whom 
571 were affording supplies. Of the total 
supply of electricity by authorised under
takers, about 60 per cent, was provided
by public authorities and about 40 per
cent, by companies.

Authorised undertakers owned, or leased,

a t the end of 1942-43, 365 generating 
stations, containing in aggregate 11 679 0 0 0  
kW of generating plant, of which 
11 457 0 0 0  kW  presented a.c. plant. Those 
stations ranged from a minimum of 20 kW 
installed to a maximum of 541 500 kW. 
There were 16 stations of over 150 000 kW
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The curves above show the rise in power sales 
brought about by the expansion of war in
dustry. The effect of fuel economy campaigns 
is reflected in the very slight increase in 

domestic sales

capacity, of which nine were operated by 
public authorities, and 110 stations (30.1 
per cent, of the total) with an installed 
capacity greater than 25 000 kW. These 
contained 10 432 000 kW of generating 
plant, or 89.3 per cent, of the total 
plant installed. Public authorities oper
ated 205 of the total of 365 generating 
stations.

The rated  evaporative capacity of boiler 
plant a t the end of 1942-43 was 
129 817 805 lbs. per hour, against 
99 528 345 lfcs. per hour in 1937-38. Of 
these totals, about 65 per cent, was in 
stations operated by public supply 
authorities.

The report shows that, in 1942-43, a.c. 
supplies were being given by 552 under
takers, while 241 were giving 'both a.c. and
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d.c. and 17 d.e. only. Of a  total of 552 
undertakers considered, 550 were giving 
a.c. supplies a t standard frequency.

Supply voltages showed a  majority at 
230 V, from 454 undertakers, and 400 V, 
from 453. On the now standard voltage 
of 240 V, only' 52 undertakers, consisting 
of 32 public authorities and 20 companies, 
were giving supplies in 1942-43, while there 
remained 16 undertakers working a t 100 V 
and 92 a t  between 200 V and 220 V;

INCREASED SALES
Turning to  the consumption of elec

tricity, the report states th a t in the year 
1942-43, the gross public supply, consisting 
of electricity generated a t the stations of 
authorised undertakers, together with sup
plies purchased from outside sources, 
amounted to 35 437 million units, as com
pared with 25 059 million units in 1938-39, 
an increase of 41 per cent. The sales to 
consumers in 1942-43 accounted for 84.8 
per cent, of the gross public supply, the 
remaining 15.2 per cent, being accounted 
for by the works requirements of the 
undertakers themselves, and by  losses in 
transmission, distribution, etc.

Of th e  total sales, power supplies 
accounted for 65 per cent., and lighting, 
heating and cooking supplies 31 per cent. 
Tho effect of the fuel economy campaign 
is reflected in the figures for fighting, heat
ing and cooking sales, which decreased bj 
530 million units between 1941-42 and 
1942-43. During the same period, sales for 
power purposes showed an increase of 
2 633 million units.

At the end of 1942-43, the capacity of 
tho generating plant installed was still 
2 2  per. cent, in excess of the combined 
maximum demand on it. The load factor 
of the generating stations of public authori
ties and companies taken collectively was 
of the order of 42.2 per cent., as compared 
with 35.4 per cent, in 1938-39.

RISIN G FUEL COSTS
During the five years from 1938-39 to 

1942-43, the average costs of coal and 
coke (including costs of handling, prepara
tion and ash disposal) were 20s. 4d., 
21s. 9d., 25s. l id . ,  30s. 5d., and 33s. 6 d. 
per ton, while over the same period the 
cost of oil fuel rose from 105s. Id. to 
199s. 2d. per ton. In the same years, 
the average revenues per unit sold w ere: 
I.040d., I.009d., 1.033d., 1.034d. and
l.OlOd. In 1942-43, the average revenue 
per unit for different classes of supply 
w as: 1.640d., for lighting, heating and
cooking, 0.718d., for power, 4.109d., for 
public lighting, and 0.728d. for traction 
sales. At the same time, the average cost 
per unit generated rose from 0.189d., in 
1938-39, to 0.291d., in 1942-43.

The net total revenue of authorised

undertakers from the working of their 
undertakings (exclusive of all sales of elec
tricity in bulk) rose from £98 626 000 to 
£134 551 000, while in tho same period 
working expenses rose from £54 110 000 to 
£82 1 9 1 000. The working expenses in 
1942-43 absorbed 61.1 per cent, of the 
revenue from working, against 54.9 per 
cent, in 1938-39. The works cost of 
generation accounted for 52 per cent, of 
the total working expenses in 1942-43, com
pared with 36 per cent, in 1938-39, and the 
average working expenses per £ 1 0 0  of total 
capital expenditure by the supply industry 
grew from £8.3 to  £11.0.

Of a total of 115 undertakers who 
obtained an average revenue per unit sold, 
for lighting, heating and cooking supplies, 
of under 1.5d., 108 were public authorities, 
while of 173 who obtained more than l.od . 
and less than 2d., 136 were public
authorities. In  power supply sales, 64 
local authorities were among the 82 under
takers who obtained less than 0.75d., and 
101 were among the 119 undertakers who 
received more than 0.75d. and less than 
Id. Lighting, heating and cooking supplies, 
for which the average revenue was over 2 d. 
per unit, were given by 119 public 
authorities and 152 companies. Power 
supplies a t  over l id .  per unit came from 
60 public authorities and 6 8  companies.

LESS FOR RATE RELIEF
The excess of revenue from working over 

working expenses, together with revenue 
from other sources, provided a  gross 
surplus in 1942-43 of £55 440 000, repre
senting about 7.4 per cent, of the total 
capital expenditure a t  the end of the year, 
as compared with 7.3 per cent, for 1938-39. 
In  the case of public authorities, tho gross 
surplus in 1942-43 was appropriated to the 
extent of 28.6 per cent, for interest charges 
on loans and deposits, 55.7 per cent, for 
loan repayments, etc., 1 0 . 2  per cent, for 
income, 5 per cent, for special expendi
tu re and 0.3 per cent, for relief in local 
rates, the la tte r item representing a net 
contribution of about £79 00.0, as compared 
■with £644 000 in 1938-39. The gross 
surplus of the company undertakers was 
appropriated to the extent of 42.5 per cent, 
for interest charges and dividends, 41.9 per 
cent, for transfers to depreciation and 
reserve funds, and 1 2 .6  per cent, for in
come tax. The average rates of prefer
ence and ordinary dividends a t the end of 
1942 were 5.48 per cent, and 6.95 per cent, 
respectively.

The number of staff in regular employ
m ent fell from 109 000 a t  the end of 1938-39 
to about 90 000 a t the end of 1942-43. In 
the same period, total salaries and wages 
charged to  revenue account rose from 
£17 958 000 to £23 456 000.
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MODERN SWITCHGEAR
1 58 5

by  R. N. B U TTR EY, M.Sc.Tech., A.M.I.E.E.

I N this P art V of the series,* considera
tion is given to high-power current 

carrying contacts, as distinct from relay, 
auxiliary contacts, etc.

The types of contacts employed in 
switchgear construction may bo classified 
according to the following functions: —
1 . Perm anent; 2 . Off-load isolating; and 
3. On-load isolating, including cireuit- 
breaker arcing contacts, etc.

Permanent Contacts.—The achievement 
of satisfactory permanent electrical con
tact, involving the application of consider
able pressure between the contact parts 
or faces, by means of direct bolting or by 
special clamps, is dependent upon the 
effective number of contact points, 
mechanical pressure per point, disposition 
of contact points (effecting 'distribution of 
current entering and leaving the contact! 
and preparation of contact surfuces. In 
explaining the above reference to  “ con
ta c t points ” it m ust be realised th a t con
tact between two faces (unless metallic
ally fused together by brazing or sweating) 
consists, effectively of a number of points; 
the number of points depends upon the 
method of application of the pressure, 
i.e., magnitude and distiibution of pres
sure.

The electrical resistance of a contact in
cludes the resistance across the contact 
proper plus resistance in the region of the 
contact due to “ streamline effect,”  i.e., 
the streamline of the current paths to
wards the, individual contact points. 
Hence whilst the resistance of the con
tact at the points of making is approxi
mately independent of the number of 
points, and dependent only upon 
the total mechanical pressure, the 
overall effective resistance takes into 
account the current distribution in the 
region of the contact, so th a t the total 
resistance is a function of the disposition 
and number of contact points made. This 
fact has been investigated1 with reference 
to overlapping joints to determine the 
effect of the amount of overlap on current 
distribution.

Current distribution a t the contact is 
also of great importance in the operation 

of heavy short-circuit current arcing con
tacts where, in order to prevent welding 
during current making, there is a limita
tion on the value of current per point, 
irrespective of contact pressure. Empirical 
data and theoretical considerations of con

*  P a rts  I ,  I I ,  I I I  an d  IV  o f th is  scries appeared  in  
T h e  E i . f c t k i c i a x  o f  Ju ly  2 5 ,  A ugust 1 6 ,  S ep tem ber 2 7  
an d  O ctobe r 2 5 ,  respectively.
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tact resistance as a function of pressure, 
effective resistance of streamline, etc., are 
published elsewhere 1 3 3 and are, there
fore, not reproduced here.

I t  is often of advantage to design con
tact clamping arrangements which provide 
for a  specified number of points or lines 
(a contact line consisting essentially of a 
number of points) so tha t the current dis
tribution at the contact may be pre
determined and consistently maintained 
independently of the total mechanical pres
sure.

Fig. 1 shows a clamping arrangement 
for making connections between a circular 
section conductor and a busbar, also of 
circular section. In this arrangement, two 
independent line contacts are made be
tween the conductor and each side of the 
busbar run. The diametrical thickness of 
the conductor also serves as a connection 
between adjacent busbar sections. In  this 
tyrpe of connection, i t  will be seen that- 
there are no intermediate connections such

Fig. 1 .— Clamping of circular section connection 
to tttbular busbar

as screwed or sweated clamps which, in 
themselves, tend to  produce additional 
losses. For great lengths of switchboard, 
and particularly with compound filled bus
bars, special flexible connections between 
busbar sections are necessary to allow for
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expansion. In  the design of such con
nections, the current distribution in 
the busbar is maintained as far as 
possible through the connections,
usually by means of a number 
of flexible elements. The same 

principle of pre-determining the eur-

Fig. 2. Typical isolating sockets;  (a) 400 A ; (b) 800 A
rent distribution at a joint is followed in 
the well-known silver wire line contact in 
hinged isolator blade assemblies.

Preparation of Contact Surfaces.—Tho 
treatment of surfaces against oxidation , 2 
formation, of sulphides or other surfaeo 
contaminations consists normally of tin 
plating, although for heavy current work 
silver plating, by reason of its high con
ductivity, is employed. Contact between 
untreated copper surfaces is made by pre
viously cleaning the surfaces, coating with 
petroleum jelly, and clamping or bolting 
together, the petroleum jelly serving to ex
clude corrosive agents.

In  the case of connections to aluminium 
conductors, special precautions must be 
taken to  prevent electrolytic corrosion if 
the contact surfaces are liable to  be in 
contact with moisture. Aluminium is also 
more effected by the development of high 
resistance oxide films than in the case of 
copper. In  the case of connections for 
outdoor application bi-metal 
contact faces are usually 
fitted to overcome electrolytic 
troubles;

Off-load Isolating Contacts.
—The operation of a non-per- 
manent contact requires a 
design to obtain the maximum 
current carrying capacity per 
un it mechanical loading in 
order to avoid the need for 
excessive operating forces. As 
in the case of the permanent 
contact, there is a definite 
limitation on tho current 
which can be passed per point 
contact, each point in this 
case being considered as a 
m e c h a n i c  ally i ndependent 
member of the contact. For 
example, in the plug and tulip 
type of contact, a  single 
point contact per segment 
would normally be obtained, 
since, for reasons of opera
tion, only a moderate
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prossure per segment would be permissible. 
Repeated operations, producing “ bed- 
ding-in,” will tend to improve the cur

rent distribution in such a con
tact. Allowing for a maxi
mum current per point of 
300-100 A, a typical value of 
current which can be carried 
per lb. mechanical loading is 
about 10 A. Hence, a four- 
segment tulip with a mechani
cal loadings of 40 lbs. per 
segment would be expected 
to  carry a maximum current 
of 1 600 A in air, assuming 
the sections of the current 
carrying parts to be adequate 

for this current. Specific current load
ings in excess of this will tend to 
produce oxidation a t  the point of 
contact, resulting in cumulative deteriora
tion of the contact. An additional 
hazard, in thé case of isolating contacts, is 
tha t the operation of withdrawal and re
making contact may be comparatively 
infrequent so tha t the cleaning action 
which would be associated with switch or 
eircuit-breaker contacts is absent. For 
this reason, it is becoming customary to 
silver plate the surfaces of all such 
contacts.

I t  is not considered that there is any 
appreciable difference in tho current carry
ing capacity of contacts in air or under oil 
since, whilst in the latter case additional 
cooling is obtained, there is, however, in
troduced the factor of tarnishing and 
scale-forming duo to possible acidity and 
moisture content of the oil.

The problem of short-circuit current

Fig. — Typicalcircuit-breaker contacts ; (a) 150 M V A , 11 
h V ;  (b) 2 5 0  M V A , 11 k V ;  (c) 1 000 M VA , 11 kV. Type 
(a) is a fu ll contact, while (6) and (c) are classed as high 

initial pressure segmental tulip contacts
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carrying for isolating contacts is a  factor 
wjhich must bo taken into consideration. 
For such contacts it is generally desirable 
that short-circuit forces shall tend to in
crease the contact pressuro and in no ease 
m ust the effect of short-circuit currents be 
to distort the contact in any way detri
mental to its current carrying capacity.

Fig. 2 shows two types of isolating con
tacts employed with a withdrawable circuit- 
breaker, one consisting of a  split tubular 
socket, contact pressure being applied by 
means of garter springs, and the other of 
a  multi-segmental socket, each segment 
being fitted with its individual compression 
spring. Both thcso contacts undergo a 
considerable increase in mechanical 
pressure under the influenco of heavy 
short-circuit currents.

On-load Isolating Contacts.—For con
tacts under this category, tho additional 
duty of making and breaking heavy short- 
circuit currents is introduced. Tho func
tions of these contacts may bo classified 
separately as follows :

J . The contact may carry normal current 
without deterioration. 2 . The contact 
must be capable of making the maximum 
short-circuit current without welding or 
undue burning. 3. The contact must bo 
capablo of breaking the maximum short- 
circuit current without welding or unduo 
burning. 4. Tho contact must bo capablo 
of carrying tho maximum r.m.s. short- 
circuit current for the rated time durations 
of 1 sec., 2 secs., or 5 secs. 5. After 
short-circuit operations in accordance with 
B.S. 116/1937, Clause 98, tho contact must 
still be in a condition to carry normal full 
load current.

Requirements to satisfy tho above in
dividual conditions are mostly related with 
tho exception th a t control of the deteriora
tion of the contact during breaking opera
tions is generally a function of tho amount 
of metal (arcing tips) provided at tho 
points of arcing of the contacts.

Tire making capacity of a contact is a 
function of contact pressuro, number of 
points' of contact, and tho particular de
sign of tho contact assembly to permit 
release of products of initial arcing, i.e., 
“ ventilation.” I t  has been found tha t 
a single point of contact will make on 
initial peak currents up to about 25 kA, 
requiring mechanical pressures of between 
1 and 2 lb. per kA. For currents greater 
than this, additional points of contact 
would bo required, effectively obtained by 
increasing tho number of “ segments ” of 
tho contact, tho specific current loading per 
unit mechanical pressure being maintained

1. M elson , S .W ., an d  H . C . B ooth— “  T h e  Efficiency 
o f  O verlapp ing  Jo in ts .”  J .I.E .E . Vol. 60, 1922, p. 
889.
r 2. G . E . L u k e— Elec. Journal, Vol. 21, 1924, p . 66.

3. C .D .A . P ub lica tion , N o . 22, 1937.
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constant. Since those requirements are in 
existence on making contact, then tho con
tact pressure must attain immediately con
tact is made, which introduces ■ tho well 
known “ initial pressuro ” contact in which 
the segments are retained against their 
maximum spring loading until the opposite 
member engages. High speed of contact 
mako, in order to reduce pre-arcing energy 
to a  minimum, requires th a t tho contact 
entry shall bo “  sharp,”  i.o., not tapered 
or streamlined. Wedgo and finger typo 
contacts in which tho fingers are a t an 
angle and considerable engagement of tho 
contact takes plaeo before tho arc is struck 
results in excessive burning of tho contact 
faces.

Tho requirements of satisfactory opening 
of a contact under short-circuit conditions 
necessitates a “ balanced ” electro-mag
netic design in tho case of tulip contacts, 
whilst tho bu tt typo contact may bo per
mitted to increase the contact pressuro 
under tho action of electro-magnetic forces. 
Tho chief disadvantage of tho bu tt typo 
contact is that, for a smad compression of, 
say, A in., accurato setting and mainten
ance of tho total contact movement is 
necessary.

For on-load isolating and circuit-breaker 
contacts, materials usually employed are 
copper, brass, bronze, etc. Special con
ditions involving frequent operation under 
heavy' overload introduces the use of arcing 
tips of a high melting point material such 
as tungsten, copper tungsten alloys, etc. 
These are fitted to  tho main contact mem
bers by bolting, silver soldering, etc. Con
tacts which are not intended to  interrupt 
current such as auxiliary main contacts 
on cireuit-brenkers may bo classified as 
off-load isolating contacts, although they 
must bo of a  balanced elcctro-magnetie 
design to permit opening and closing under 
the conditions of maximum short-circuit 
current. Fig. 3 illustrates somo ty'pieal 
circuit-breaker contacts for short-circuit 
currents ranging from 10 kA r.m .s. to 
66 kA r.m.s.
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Manufacturers who will have stands a t 
the Welsh Industries Fair, to  bo held a t 
the Royal Horticultural Hall, Westmin
ster, from January 1 to 7, will include the 
following: South Wales Switchgear, Ltd. 
Treforest Trading Estate, Pontypridd, 
Glam., and Blackwood, Mon. (h.t. switch- 
gear, transformers, electric washboilers, 
cookers, immersion heaters and house 
service panels); Santon, Ltd., Somerton 
Works, Newport, Mon. (electric water 
heaters and rotary' switches); Thom  Elec
trical Industries, L td., 105/109, Judd 
Street, London, W.C.2 (electric lamps, 
irons and vacuum cleaners).
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OVERHEAD LINES
by  THEODORE RICH, O.B.E., A.M.I.E.E.
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Dead-end tower at River Po crossing of 230 k Vpower line in Italy. The overall height of the tower 
is 30 tit., and at the conductors 22 m. The weight of the tower is 8 400 kg.

T HE papers in the section dealing with 
overhead line construction a t the recent 

International High Tension Conference in 
Paris, tended to show th a t in general, cer
tain principles had been accepted, and 
below is given a resume of the various con
clusions reached or discussed, together 
with details of some of the equipment used. 
As illustrations to  the article are repro
duced a number of examples of Italian 
technique, and these show in some cases 
interesting originality.

P. Bianchi di Castelbianco, of Milan, 
gave some details of steel tower construc
tions developed in Italy since 1937. At 
th a t time it was decided to make drastic 
reductions in the weight of the steelwork. 
This movement was accentuated by war
time supply restrictions, but the results 
have been so satisfactory that the new 
types will continue to be use'd even when 
supply facilities return to normal. In  the 
face of Allied raids, damage by Germans 
and sundry sabotage incidents', the new 
system of towers has come out very favour
ably.

The main factors in the construction lies 
in the use of structural steel with à higher 
tensilo strength and yield point. With 
appropriate design the higher stresses can 
be adopted for compression members as 
well as those under tension. To get the 
greatest benefit out of high yield point steel 
it is necessary to give special attention to 
tiro compression members and reduce the 
“  slenderness ratio.”

Tubular sections are very useful in com
pression and to balance the usual extra 
costs of such sections, cheap welded tubes 
are used; by limiting their use to the 
more slender members, the weight gain

becomes the greater, and the cost objec
tion is overcome.

By the use of a special technique 
of arc-welding, weight reduction, etc., 
lowering of the fabrication costs has been 
attained, the uso of joint plates and bolts 
has been reduced to a minimum, and the 
special points of stress have been simplified.

I t  has been possible to keep down the 
sections of members by adhering closely to 
the factors of design; all the newer types 
of towers have been tested, some to 
destruction, with satisfactory results. 
Towers of the mast design are lighter and 
more slender than formerly. The towers 
for horizontally arranged conductors, 
known in Italy  as Delta towers, have 
similarity to some of American type. The 
use of redundant members lias been 
avoided.

As a result of the application of the 
foregoing principles, the weight reductions 
have been in the neighbourhood of 50 per 
cent. The monetary gain regarding the 
towers themselves amounts to about 2 0  per 
cent., bu t when haulage, erection, and 
painting are allowed for, the benefit is 
about 30 per cent. Suitable stress values 
have been adopted for high yield-point 
steel, and for the tubular members, thick
nesses of half the normal minima have 
been 'allowed for the tubular sections, as 
compared with the use of normal steel 
sections.

The towers of different types have 
narrow bases, which enables economic 
foundations to be adopted. The founda
tion designs were framed to make tho 
maximum use of tho earth weight and 
earth th rust; the foundations themselves 
are reduced to mere skeletons to carry 
the tower stresses to  the earth.
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I t  can be said th a t the primary object 
of a transmission tower structure, is to 
keep the conductors off the ground with 
a certain minimum clearance, to keep them 
a certain minimum distance apart con
sistent with tho voltage of the system, and 
to stand up against the stresses duo to 
storms, sleet and snow, which in mountain
ous Italy can be expected to affect the 
structure or the line th a t i t  supports.

One would judge tha t the new Italian 
system of construction will fulfil its objects 
very well. Owing to the much more diffi
cult climatic conditions in the U .K., as 
affecting corrosion, it is doubtful whether 
such light dispersed bracing members 
would be economical with us. In the dis
cussion on the various papers relating to 
line construction, it was said th a t with 
wood poles which had been used success
fully for lines of 60, 110 and 220 kV lines, 
very rapid construction was possible. With 
the aid of a  metallic platform connected 
to  the conductor, repairs could be carried 
out while tho line was under tension.

Before the war, the question of wind 
pressures was the subject of study in 
Belgium, as was also tha t of pole stability. 
During the war, despite the difficulties 
and troubles of the time, a special com
mittee was formed by tho Société In ter
communale Belge d ’Electrieité with the 
support of the Fonds National de la 
Recherche Scientific de Belgique, to study 
the question of pole foundations, M. 
Ramelot being the President. Prof. Van- 
depern of the Brussels University was

appointed the director of research, with 
the assistance of four other engineers.

I t  is not always realised th a t the cost 
of foundations is about 2 0  per cent, of 
th a t of completed lines, so the question is 
one of material importance, and although 
tho studies are still in progress some 
interesting conclusions have been arrived 
at. While numerous efforts have been 
made to solve the problem of the stability 
of pole foundations, yet the methods of 
calculation have remained conventional 
and if tower foundations have been stable 
i t  is because the effective stability factor 
has been over-rated.

There are two uncertain factors, one 
being the distribution of horizontal pres
sure exerted by the ground on a prismatic 
foundation embedded vertically and sub
ject to  an overturning movement. Some 
assume a triangle distribution of pressure, 
others one which is parabolic, and for
mula! have been used covering these 
contradictory hypotheses. As the result of 
tests in Belgium, it is considered tha t 
neither of theso corresponds to practice, 
the values assumed for the overturning 
moment being six times too small on an 
average.

To account for this state of affairs, 
about the time of tho b irth  and develop
m ent of electric power networks, the 
theory of the resistance of retaining walls 
had been formulated and this theory was 
relied upon by those who were new
comers to  civil engineering. The retaining 
wall theory assumes resistance to the

Arrangement of a 7 3  k V  sub-staiionframe at Parabiago, near Milano 
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pressure of a granular mass devoid of 
cohesion, while in actual fact the mass 
is almost invariably formed of cohesive 
earth carefully rammed in the filling; this 
current theory is valid and corresponds 
to practical conditions if the earth is 
strictly granular; this is not even 
approximately the case in principles 
relating to pole foundations.

The other uncertain factor relates to 
foundations of the buried platform type;

Special suspension tower 
at River Po crossing of 
2jo  k Vpower line in Italy.

The span is 980 m.

tion to the former. In  view of the number 
who have made investigations in the past, 
and the paucity of results noted we must 
conclude th a t there is not enough funda
mental knowledgo regarding the pheno
mena involved.

In  view of the numerous tests required 
it was decided to undertake tests on 
models, and to th a t end a bench was con- 
tructed in the laboratory of the society a t 
Malines.

Up to the present 
tests have been carried 
out on foundations 
with a horizontal base 
of square or rectangu
lar section, stressed 
to overturning. The 
models had the follow
ing shapes : vertical
prisms embedded to
different depths, hori
zontal platforms laid 
on the surface of the 
ground and vertical 
prisms attached to
larger platforms.

Where the depth of 
bedding i s  g r o a t  
enough relatively to
the transverse dimen
sions, the models cover 
b u r i e d  foundations 
where the stability is 
provided almost en
tirely by the horizon
tal pressure or thrust 
of the rammed earth.

Where the depth of 
bedding docs not ex
ceed two or three 
times the transverse 
dimensions we get 
“ block ” foundations 
where the stability

Suspension tower for i j o  
kV  power line in the 
Italian System. The 
ruling span is 250

i t  is the question as to the volume of 
earth which by bearing down on the plat
form contributes to the stability of the 
foundation. Some, by taking into account 
the angle of slope, over estimate the 
volume of earth on the platform ; others do 
not allow for this favourable factor, and 
nobody seems to know the precise state of 
affairs.

No real pi-ogress can be made regarding 
foundations in natural cohesive earth  until 
improvements have been made in calcula
tions relating to those in cohesionless 
granular earth. I t  was decid.ed, therefore, 
to sta rt experimental work with the former 
material and then to deal with the latter, 
and to deduce the connection factors tha t 
the latter made necessary for the applica
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the weight of the normal comes from the lateral 
tower 1 2jo  kg. thrust of the rammed

earth combined with 
the vortical pressure 

under the base. W ith laid foundations 
the pressure from below provides the 
stability; with the fourth type, with 
attached platforms, steps are formed, and 
the stability due to the earth loading is 
determined.

W ith models with rectangular or circular 
foundations it is found th a t the over
turning moment is proportional to the 
cube of the depth of bedding. With the 
theoretical hypothesis of absolute plast
icity, with uniformly distributed pressure 
along the depth of bedding, the over
turning moment would b e " proportional 
to the square of the depth of bedding. 
Tests are in progress with laid foundations 
possessing different eccentricities of 
loading.
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FLUORESCENT STREET LIGHTING
EXPERIM EN TAL IN STA LLA TIO N S IN TWO LONDON HIGHW AYS

T WO interesting applications of low- 
voltago fluorescent tubes to street 

lighting were demonstrated, on Tuesday 
night, when, a t the invitation of Central 
London Electricity, L td., à  representative 
of T h e  E l e c t r i c i a n  inspected' their instal
lations in Old Bond Street and Brompton 
Road.

Believing th a t tungsten lighting had 
been developed to its scientific limit be
fore the war, and th a t the high-pressure 
type of discharge lamp, with its mono
chromatic light, was unsuitable for shop
ping centres where a  high intensity, com
bined with accurate colour rendering, 
was required, the B.T-H. and G.E.C. were 
invited to design street lighting fixtures 
employing 80 W, 5 ft. fluorescent tubes.

Preliminary tests were carried out by 
both companies to ensure tha t the life 
of the tubes would bo unaffected by 
heavy traffic vibrations, and th a t per
formance would not materially suffer as 
a  result of cokLweather conditions.

Tho Old Bond Street installation, by 
the B.T-H. Co., was described in T h e  
E l e c t r i c i a n  of September 13 and 27 last. 
The lanterns, slung on catenary wires 
25 ft. abovo tho centre of the roadway, 
are spaced a t intervals of 80 ft. Inside 
each, three “ warm-white ” tubes arc

traversing gear, arranged to pull the 
fittings along the catenary wires to tho 
side of the road, permits safe maintenance 
even under heavy traffic conditions.

Eight lanterns arc employed, giving a 
light output of 8 550 lumens per 100 ft. 
of road, with a  combined power consump
tion of 2 400 IV. This compares very

Night view of the Brompton Road installation 
giving 25 000 lumens per 100 ft .  of road

arranged in the form of an inverted 
triangle, to give controlled cut-off distri
bution in a  suitable form, and for “  half
night ” lighting, a serviceable degree of 
illumination is obtained from the tube 
a t  tho bottom of the “ V ”  alone. 
Chokes,; suppression condensers and ther
mal-type starter switches are housed 
within tho body of the fitting. A simple
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One of the G.E.C. seven-tube lanterns, as used 
in Brompton Road

favourably with the “ economy ”  light
ing which the new installation supersedes, 
with a consumption of 2 250 W, and gives 
a lighting of appreciably better quality 
than the pre-war installation, which was 
rated a t 3 750 W.

Tho Brompton Road installation, de
signed by the G.E.C., has involved far 
more constructional work, since the lan
terns arc larger and arc mounted on 
concrete poles. The lighting has been 
installed on a 2 2 0  yard stretch of double
carriage roadway, and “  daylight ”  tubes 
are employed throughout. Ten lanterns, 
mounted a t  a height of 30 ft., provido 
about 25 000 lumens per 100 ft. of road, 
with a total consumption of 6 300 W. 
Four of the concrete columns, each with 
one lantern, are sited on the outer curbs 
and throe more columns, carrying a pair 
.of lanterns mounted one over each 
carriageway, are erected on the traffic 
islands.

Once again, the inverted triangle con
struction is used, ■ with seven tubes in 
each fitting, each with a curved and 
polished reflector. The lanterns arc 
constructed almost entirely of light alloys 
and are glazed with sliding Perspex 
panels. Although there would be ample 
room within the body of each lantern for 
the. necessary control gear, this has been
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mounted, a t pavement level, within the 
bases of the columns.

The circuits employ glow-type starter 
switches and flat, untapped chokes which 
introduce a power loss of only 10 W per 
lamp. No other unusual features are in
corporated, beyond the cmplovment of

1592

The B.T-H. centre-of-road scheme, seen from 
a Piccadilly balcony— 8 500 lumens per 100ft.
series capacitance in the supply leads of 
half the total number of tubes. This gives 
a  power factor, over the whole installa
tion, approaching unity, and reduces, to 
an extent, the tendency to stroboscopic 
flicker. “ Half-night ” switches are pro
vided, which switch out individual tubes 
on the basis of three and four in alternate 
lanterns, thus preserving the evenness of 
the illumination.

The impression gained from a view of the 
two installations is tha t both represent a 
considerable advance, a t least from the 
standpoint of the pedestrian and driver, on 
existing forms of lighting. The obvious 
advantages are freedom from glare,

P -
I .•

The B. T-H. fitting, as used in Old Bond Street
occasioned by the relatively low surface 
brightness of individual tubes, the close 
approximation, in colour quality', to 
normal daylight, and a  considerable reduc
tion of “ dazzle ” reflections from wet 
road surfaces. I t  was admitted, however,
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by one of the engineers responsible, that 
the comparatively' high replacement cost, 
as compared with high-pressure discharge 
lamps, was likely to confine the use of 
fluorescent lighting of the liot-eathode type 
to busy shopping centres, a t  least for the 
present.

During the winter months, both the 
supply company and the manufacturers 
intend to carry out extensive tests with 
the provisional installations. The view 
takon by Central London Electricity, L td ., 
is that, although further experience has yet 
to be gained in the application of the 
fluorescent lamp to street lighting, there 
can be no doubt that, in principle, the 
system has come to stay'.

Post-W ar Economy

A T a meeting of the N.W. Centre of 
the I.E .E ., on November 26, Messrs.

G. L. E. Metz, and R. L. Davies gave 
a reading of their paper, “ The Electrical 
Engineering Industry' in the Post-War 
Economy.” The two questions implicit in 
the paper, which has already been pub
lished in the institution’s Journal, are : 
(1 ) how is the electrical industry' (i.e., 
the manufacturing side) going to resolve 
the two conflicting demands of the home 
and oxport markets? and (2 ) how can 
it build up an effective export trade which 
is urgently needed to serve the national 
economy ?

The discussion which followed showed 
tha t those present had not y'ot come to 
any workable agreement on the solution 
to the problems. Among the many points 
made by speakers were tho serious fall 
in the intake rate of apprentices envisaged 
on the raising of tho school-leaving age, 
and the adoption of conscription; a plea 
for co-operation in trade instead of com
petition ; th a t tho industry should export 
only those goods requiring a minimum of 
imported raw materials for their produc
tion; tire need for co-operative market 
research; th a t industries being set up in 
the development areas should be given 
over to new industries and not established 
ones. One speaker stressed the need for 
more engineers to be employed a t the 
design stages,

The prevailing mood of most of the 
speakers was th a t the present flood of 
orders was an unhealthy' state of affairs 
resulting from the war, and the industry 
was unable to orientate itself in this atmo
sphere; tha t statistics could create an 
optimistic or pessimistic view depending 
on the way one interpreted them ; the 
need for maintaining the high quality of 
British products; and the view th a t more 
concrete facts and relevant statistics were 
required before any kind of long-term 
policy could be formulated.
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Electricity and Building
Importance of Wiring for Future Needs

T HAT the achievement of full domestic 
electrification in the fu ture depended, 

to a  great extent, upon the provision of 
adequate circuit facilities in the homes 
being built to-day was one of the main 
themes of a well-attended conference, held 
a t the Connaught Rooms, London, on 
-Monday. The occasion was a meeting of 
representatives of the building industry, 
sponsored by the S.E. and Eastern Area 
branch of the Electrical Development Asso
ciation.

Mr. G. P . Dixon, chairman of the 
Eastern Committee, E.D.A., opened the 
conference by saying th a t in the present 
hurry to get the maximum number of 
houses built there was a danger tha t the 
necessity for a complete electrical installa
tion might be overlooked. In  tho absence 
of a planned use of electricity, there was 
bound to be extra cost, and it was danger
ous to leave the wiring work to unskilled 
contractors. Good installation work re
quired long experience, and builders would 
be advised to seek tho help of their local 
undertakings.

The electrical work in a house, Mr. 
Dixon said, should be p art of the struc
ture itself. Plumbing could be consider
ably simplified by the employment of 
electric water heating.

An address on “ Tho Influence of Elec-. 
tricity on Building Design and Construc
tion ”  was then delivered by Mr. A. L. 
Osborne, who began by referring to the 
mediocre supplies of equipment a t present 
available. In  view of current shortages 
of cable, those who planned housing^ sites 
without first ascertaining w hat supplies of 
electricity were available were likely to 
meet considerable difficulties.

HOUSE SERVICE U N IT

The E.D.A. house service unit, Mr. 
Osborne said, would considerably improve 
the appearance of an installation, b u t it 
should be placed in a  position where the 
consumer and the coin collector could 
easily reach it. The maximum economy of 
street cable was effected if the unit wero 
placed in the front of the house, but 
internal wiring was simplified.when it was 
near the kitchen. A compromise had been 
reached, and tho official recommendation 
was to put i t  below the stairs. If  supplies 
of the unit were not available for new 
housing, the same layout should be 
followed, so that the components could be 
installed, with the minimum of alteration, 
later.
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After describing some of the advantages 
of electric water heaters, and saying that, 
as time went on, it might bo necessary to 
do without solid fuel heating altogether, 
Mr. Osborne emphasised the importance of 
getting skilled advice before immersion 
heaters were installed in existing water 
tanks. Lack of attention to points of 
detail, such as the position of the element 
in the tank, the position of the tank itself, 
and the design of pipework, could seriously 
increase water-heating costs.

PLEA FOR CO-OPERATION

Mr. Osborne then mentioned the desira
bility of a satisfactory entry channel for 
tho supply cable, and the advantages of 
good thermal insulation of floors and ceil
ings, and he concluded with a plea for co
operation between architects, builders, 
electrical contractors and the local supply 
authorities.

In  the discussion which followed, keen 
interest was shown in tho ring main circuit, 
and questions were asked about the feasi
bility of multiple ring mains where tho 
domestic load was likely to be heavy. The 
advantage of using powered building tools 
a t low voltages was also the subject of 
questions.

After luncheon, Air. V. W. Dale, general 
manager and secretary, E.D.A., made a 
short speech, in which he said th a t the 
purpose of his association was to  instruct 
all types of consumer in the uses of elec
tricity. Together, tho building and elec
tricity supply industries could contribute 
timely and much needed service to  the 
public.

The report of the Simon Committee, Mr. 
Dale thought, had laid  too much emphasis 
on the use of solid fuel, and it had raised 
several points tha t the supply industry 
could not afford to  ignore. A challenge 
had been prepared, and would be issued 
in a few days.

If builders would get in touch with their 
supply authorities a t  the planning stages 
of their work, many problems could be 
overcome. The suggestion had been made, 
Mr. Dale concluded, th a t architects, 
builders and electrical engineers should 
meet together shortly. That, he thought, 
would be a very profitable conference.

The conference ended with the showing 
of three short E.D.A. films, among which 
“ Their Invisible Inheritance ’’ illustrated 
the importance of planned installation 
work, w ith a generous ouota of socket 
points, in new housing schemes.
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Architects and Electricity
Northern Counties E .D .A . Conference at Newcastle
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T HE seed for future co-operation be
tween architects and the electrical in

dustry in the design of new buildings was 
sown a t a  conference for architects a t New- 
cnstle-on-Tyno on November 28, arranged 
by the Northern Counties of the British 
Electrical Development Association.

Following a luncheon a t the Royal 
Station Hotel, Mr. A. L. Osborne delivered 
an address on “ Electricity and the Archi
tect,” based on his experience of the elec
trical industry in an advisory capacity for 
about 12 years.

ELECTRICITY IS CHEAP
Opening the proceedings, Mr. T. E. 

Daniel, borough electrical engineer, Dar
lington, who presided, said th a t any idea 
that electricity was expensive and could 
only be regarded as a luxury for the higher 
class type of dwelling, was a fallacy. 
Architects should compare the costs and 
advantages in relation to other fuels. 
In a threc-roomcd flat in Darlington, occu
pied by people whose average income was 
about £5 weekly, there were six lighting 
points, a  3‘-kW immersion water heater, 
a  IJ  gal. self-contained type water-heater, 
a cooker and a 2 kW  lire, the overall aver
age weekly consumption of which was 3 9 .6  
units a t a, cost of 2s. 4£d. In  the ease of 
a five-roomed house where there were 10 
ligiiting points, immersion water heater,
1 i  gal. self-contained water-heater, cooker, 
wash-boiler, three 2 kW fires and a  600 W 
bowl heater, the average weekly cost was 
2s. lOd. for 46 units. Mr. Daniel added 
that costs in the area of supply of the 
North-Eastern E.S. Co., Ltd., were much 
the same.

Mr. Osborne said th a t i t  was the re
sponsibility of the electrical industry to 
enlighten architects and for architects to 
enlighten the industry, in order th a t each 
could provide the best service for the com
munity. Electricity would continue to be 
generated, no m atter what the political 
situation was, and more and more people 
would be using it. Dealing with fluores
cent lighting, ho said there was much to 
bo said for it. I t  was most efficient in 
large spaces where continuous lighting was 
necessary and where it was not switched 
off a t frequent intervals. I t  was supreme 
in factories and commercial offices. 
With regard to the use of electricity for 
heating schoo’s , . while this was not a t 
present considered economical, preparation 
should be made for its development in 
the future. On the subject of buildings,
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Mr. Osborno added that large areas of 
glass resulted in loss of heat, and ho sug
gested that windows should not be taken 
down to the level of the floor, but should 
sta rt about 18 in. above the floor so that 
tubular heaters could be placed under 
them to reduce down draughts. Electric 
water heating was not yet, in his view, 
fully appreciated, and he quoted instances 
whero current had been wasted through 
attem pting to heat water in an uninsulated 
tank. Ho stressed the need for lagging.

Mr. S. I. Ellis (heating and lighting 
department, North-Eastern E.S. Co., 
Ltd.) asserted th a t electricity failures 
woro caused either through ignorance or 
lack of co-ordination and co-operation 
between the architect, builder, and electri
cal engineer. If they could get together 
more, it was bound to bo reflected to the 
advantage of the community, the con
sumer of electricity, and the architects’ 
clients. Mr. Ellis said there should bo 
more joint meetings with ventilating and 
illuminating engineers and architects.

Mr. Stanley Milburn, a Sunderland 
architect, said th a t there was room for de
velopment in interior lighting. He would 
liko to sec well illuminated rooms wherein 
the lighting points were not themselves 
seen.

Mr. Percy Dalton, city engineer, Carlisle, 
referred to the erection of new schools 
under the now Education Act, and assorted 
th a t it had -been stated tha t the system 
of ventilation should be so arranged that 
the air was changed six times an hour. 
Ho suggested th a t a conference of school 
architects, ventilating and heating engin
eers should be called to discuss the m atter 
of heating generally, especiallv that applic
able to schools.

Mr. Osborno replied that consultations 
were already taking p'ace along these 
lines in London. Changing the air six 
times an hour was a practical proposition, 
but this figure was not being insisted 
upon.

LIAISON WITH ARCHITECTS
Mr. R. N. MacKellar, president of the 

Northern Architectural Association, said 
that he had never had the courago to 
persuade anyone to go “  all electric ” in 
new house construction. He announced 
tha t tile association had decided to appoint 
Mr. J . H. Napper, one of its prominent 
members, to act as liaison officer between 
the Architectural Association and the
E.D.A.
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The Heat Pump
Discussion at I.E.E. Informal Meeting
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T HE revival of interest in  the heat 
pump was evident from the large 

attendance at the informal meeting of the 
I.E .E . on November 25, when Mr. J .  A. 
Sumner, opened a discussion on the sub
ject. He pointed out th a t the principle of 
the heat pump was first enunciated by 
Kelvin nearly a hundred years ago. Cheap 
coal had retarded any great development 
in Great Britain, -but the position was now 
very different. I t  had once been practic
ally impossible to get manufacturers in
terested in the problem, but there were 
now signs of an awakening interest on their 
part in view of the fuel position.

After giving a brief outline of the theory 
and operation of the principles of the heat 
pump, Mr. Sumner said th a t the common 
application of heat pumps was to  effect 
refrigeration, bu t it was often difficult to 
get refrigeration engineeers to think in 
terms of making something hot. I t  was 
not readily understood th a t the heat 
pump combined both operations. The 
Norwich heat pump was now being widely 
discussed among engineers and their atten
tion was drawn to the possibility of pro
ducing small units combining domestic 
heating, water heating and also refrigera
tion. One of the big fields of development 
in this country might bo in industry, where 
large quantities of heat were required a t a 
moderate temperature.

The average efficiency of a  coal boiler for 
a central heating installation was about 
50-60 per cent., using a good quality coal. 
A heat pump maintaining the same output 
would use electricity produced in burning 
approximately 75 per cent, of the weight 
of coal tha t the boiler used, thus effecting 
a very considerable economy in fuel. More
over, there was no reason why the heat 
pump should not be made entirely auto
matic in operation. I t  also offered great 
possibilities as a load builder for the elec
tricity supply industry.

OVERSEAS INSTALLATIONS
After describing the Norwich heat 

pump, which, he said, was working well, 
Mr. Simmer gave details of plants abroad. 
In Ziirich there was a plant comprising two 
1 000 kW turbo-compressor Brown-Boveri 
pumps, and one 850 kW Sulzer recipro
cating pump serving a district heating 
scheme. Heat was taken from the River 
Limmat and the output was about 
8 000 000 B .Th.U .’s per hour. The tem
perature of the water circulating in the 
building was 158-167° F. and the average 
advantage was 2 .8 6 .

There were two air-conditioning and
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heating installations in Ohio and they had 
an output, respectively, of 400 000 
B .Th.U .’s and 450 000 B.Th.U.’s.

Discussing the problem of manufactur
ing costs, which critics had said were pro
hibitive, Mr. Sumner said th a t it was not 
impossible th a t a heat pump plant could 
be produced a t a price which would com
pare very favourably with the price of an 
equivalent boiler with automatic firing.

LARGE AMERICAN UNITS
In the ensuing discussion, informa

tion was given with regard to d e ' 
velopments in America, where speci
fications had been issued for units which 
would be used for heating in winter and 
cooling in summer. Manufacturers had 
been asked to tender for 1 0 0 0  such units 
a t a time. A specification had also been 
issued for a much smaller unit for domestic 
water heating, which would be produced 
and sold in large numbers, thus enabling 
mass production methods to be adopted. 
The larger unit would be produced in two 
sizes, 48 000 B.Th.U. per hour and 
62 000 B.Th.U. per hour, while three sizes 
were suggested for the small domestic water 
heating- " units, supplying respectively, 
6 000, 8 000 and 13 000 B.Th.U. per hour. 
An efficiency of performance figure of 4.5 
was contemplated.

The possibility of an air-.to air heat ex
change cycle was mentioned, thus avoiding 
the necessity for looking for a water eup- 
plv. Alternatively, the suggestion was 
made tha t the earth itself could be made 
the original source of low grade heat. It 
was pointed out tha t in Switzerland little 
weight had been attached to capital cost, 
since there was no surplus of fuel available. 
However, the large Zurich plant had 
quickly paid off its capital cost.

Reference was made to the need for some 
form of compressor other than the piston 
type, the cost of which, it was said, was 
much higher than the absorption of ad
sorption types, and one speaker mentioned 
that he formed a company in this country 
in 1939 to  build heat pumps, but circum
stances had operated against its success.

The interest in this country was becom
ing more apparent it was stated, and Mr. 
Sumner mentioned in his reply th a t a 
new two-stage compressor would be in
stalled very shortly and would, no doubt, 
greatly improve the efficiency.

Although there were relatively few 
speakers in the discussion, a keen interest 
was shown in the possibilities of the heat 
pump and apparently not all doubts were 
dispelled.
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Answers to Technical Questions
We produce below the answers to a selection of questions which have been sent to 
us by readers. The co-operation of students and others.in making this feature 

one of general interest is invited
W hat is the present position with regard 

to d.c. power transmission?

For a. given maximum voltage to earth, 
be., approximately the same am ount of 
insulation, as much power can bo trans
m itted over two wires carrying d.c. as over 
three wires of the same section carrying 
a.c. This results in the cost of a double
circuit d.c. line being about 30 per cent, 
lower than the cost of a corresponding 
double-circuit a.c. line for transm itting the 
same power.

Since generation and distribution will, as 
far as can bo foreseen, continue to be by 
alternating current, a  d.c. transmission 
scheme wall involve transformers, rectifiers 
and inverters a t  the terminal stations, 
whereas an a.c. scheme will only require 
transformers. Sub-station costs will there
fore be considerably higher with d.c. than 
with a.c. and tend to offset the saving 
made on the line itself. Present estimates 
indicate tha t d.c. would only be cheaper 
than a.c. for transmission distances of more 
than about 300 miles.

For such distances voltages of 400 to 
500 kV would have to bo used (for either 
a.c. or d.c.) to  make the scheme economic 
and rectifiers and inverters for this voltage 
are onty just being developed and no 
actual schemes are in operation a t  such 
voltages. Three im portant groups of ex
periments are, however, being carried out.

In  Sweden equipment is installed for 
transmitting 6 000 kW a t 90 kV d.c. over 
a  30 mile line between Trollhattan and 
iMcherud—this corresponds to a direct 
current of 70 A. At each end of the line 
there are two rectifier/inverter groups con
nected in series with the mid-point 
earthed. Each group comprises six single- 
anode units arranged in a three-phase 
bridge connection.

In  Switzerland, after some three-phase 
experiments, a single-phase experiment at 
30 kV and 400 A is being carried out in 
order to investigate in detail the behaviour 
of the rectifier and inverter units.

In  America an experimental 3 000 kW, 
15 kV line was in uso before the war and 
more recently two 20 000 kW  frequency 
converters have been pu t in operation link
ing a 60 c /p .s . and a 25 c /p s. system by 
means of.rectifier/inverter units and a d.c. 
link. Icnitron rectifier/inverter units are 
emnloyed.

Elaborate experimental equipment had 
also been set no in Germany, bu t this has 
been destroyed or dismantled.
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I  ho difficulty in connection with d.c. 
transmission is in the development of the 
rectifier/inverter units—the problem of 
back-fire has not. ye t been fully solved or 
even fully understood, although the various' 
experimental plants appear to  be operating 
with reasonable satisfaction.

The present position is, therefore, tha t 
d.c. transmission is on the verge of 
becoming a practical possibility and there 
are several places in the world, e g ., 
Sweden and Egypt, where long distance 
transmission is urgently required and for 
which d.c. will be used as soon as i t  is 
technically justified. E. O. T.

Electrical Statistics
T Iffi eleventh Monthly Digest of Statis

tics shows that the weekly average 
consumption of coal by authorised electri

city undertakings increased from 463 0 0 0  
tons in  September to 513 0 0 0  tons in 
October. Tho figure for the corresponding 
month last year was 450 000 tons. The 
distributed stocks held by authorised 
undertakings expanded from 2 108 0 0 0  tons 
m  September to 2 280 000 tons in October. 
This was considerably less than the stocks 
held in October last year, which amounted 
to 3 385 000 tons. Electricity generated 
reached the total of 3 733 million kWh, 
compared with 3 105 million kWh in 
September and 3 179 million kWh in Octo
ber last year.

The production of electrical appliances 
classed as building components in October 
was as follows: cookers, 23.3 thousands; 
wash-boilers, 19.8 thousands; water heaters 
(immersion), 41.5 thousands; and meters, 
127.2 thousands. For September the 
totals were: cookers, 13.3 thousands;
wash-boilers, 19.3 thousands; water
heaters (immersion), 39.8 thousands; and 
meters, 99.6 thousands. The figures for 
October last year w ere: cookers, 6 .8
thousands; wash-boilers, 6.3 thousands; 
water heaters (immersion), 18.3 thousands; 
and meters, 50.7 thousands.

Tho value of electrical goods and
apparatus exported during October was 
£4 022 000, compared with the monthly 
average of £3 257 000 for the third quarter 
of the year, £2 931 000 for the second 
quarter, £2 453 000 for the first quarter 
and £1 119 000 in 1938. Shipments of 
electrical machinery in October totalled 
4.9 thousand tons, as against 2.9 thousand 
tons in September, and 1.4 thousand tons 
in October last year.
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Book Reviews
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Radio Receiver Specifications. (London: 
Trader Publishing Co., Ltd.) Pp. 24. 
Price 9d. net.

Radio servicemen, dealers and even the 
potential customer will bo interested in 
this small book, which contains abridged 
technical specifications of 138 radio 
receivers, the products of 55 British manu
facturers. The information is correct up 
to October 29 this year, and thus gives 
details of the post-war models so fan 
released, and includes numbers and types 
of valves employed, intermediate fre
quency, wave-bands, power output, power 
supplies, provision for external loud
speaker and pick-up, and price.
Electricity in the Building Industry.—By

F. C. O r c h a r d , M .I.E.E.,
A.M.I.Meeh.E., with Foreword by
H. C. Harland, F .I.O .B ., Past-Presi- 
dent, London Master Builders’ Associa
tion. (London: Chapman & Hal!,
Ltd.) Pp. 232 illustrated. Price 15s. 
net.

Probably no better qualified author 
could have been found for this volume than 
Mr. F. C. Orchard, whose work on appli
cations of power tools is now well known. 
The present priority needs of housing make 
it essential th a t more produotive methods 
should bo adopted, for the true solution 
of many present difficulties rests upon a 
greatly increased use of tools of the self- 
operative type.

Early chapters deal with the fundamental 
principles of electricity and electrical 
machines, and the author then deals in an 
admirable way with questions .of installa
tion, workshop wiring and lighting, power 
costs, maintenance and research.

Practically every known application of 
electricity to tools associated with the 
building industry is dealt with, b u t them 
is no mention of builders’ hoists and lifts, 
now becoming of some importance in tho 
erection of largo buildings. I t  is unfortu
nate th a t Fig. 100, showing the connection 
of three-core conductors to  portable tools, 
and thus of paramount importance from 
the safety angle, is misleading, if not 
actually inaccurate, and as the  book is 
primarily intended for the building in
dustry, -would merit the issue of an errata 
slip. I t  is understood th a t suitable re
vision will be made in future editions.

In  spite of this the book should prove 
of outstanding value to  the building em
ployer and operative, and assist both in 
the solution of many problems. Echoing 
the words of the writer of the Foreword, 
the book can be heartily commended as a 
mine of information on m atters electrical
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to all connected with tho building industry. 
Mr. Orchard has produced a  work which 
should become a standard of reference, thus 
replacing the present scrappy electrical 
knowledge, possessed by most of those 
engaged in the building industry.—T.C.G. 
Tho World of Industry, by A. P . Y o u n g , 

O.B.E. (London : George Gill and 
Sons, Ltd.). Pp. 342, with 147 illus
trations. Price 12s. Gd. net.

I t  w'as in 1901 th a t Mr. Young joined the
B.T-H. company, and he retired, as 
manager of the Rugby works, early last 
year. If for no other reason than his vast 
experience of works organisation, his 
opinions on modern industry would be 
read with great respect, but, in addition, 
he has long been known for his keen 
interest in the wider problems of labour 
and management.

His book is difficult to classify. I t  is at 
once a most comprehensive account of the 
day-to-day running of British industry— 
and young men about to enter the engi
neering world could have no better intro
duction to its ramifications—b u t is a t tho 
same timo a plea for a new moral outlook. 
In  tho author’s own words, “ the govern
ment of the world of industry must follow 
democratic principles (fundamentally 
Christian in their origin) which recognise 
the supreme worth of human personality. 
This means tha t the basic principle of 
industrial partnership—labour, manage
ment, capital and consumers—m ust be 
implemented in any form of control estab
lished for an industrial group.

“  Management,” ho continues, “ m ust 
bo recognised as the hub of the world of 
industry. Thero should be a nation-wide 
desire to make it a  profession . . . .  and 
to ensure tha t only men and women con
forming to the very highest managerial 
standards are allowed to exercise control.”

Pointing out that, in the last tw'o cen
turies, industry has become tho most 
powerful motivating force wdtliin the com
munity, Mr. Young claims th a t i t  must 
largely take upon itself the beneficent 
work previously accomplished by Church 
and universities. In  short, the object 
must be not only to make good things, bu t 
to make good men.

There will'be few to deny th a t relations 
between labour and management are to
day approaching a point a t which some 
re-orientation of viewpoint is essential. In 
both camps, some will contend th a t Mr. 
Young’s essentially liberal recommenda
tions do not offer a complete solution, but 
as a sincere and highly qualified contribu
tion to an urgent problem, his book 
deserves the most careful attention.
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Electrical Personalities
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LORD FORRESTER, managing director 
of Enfield Cables, L td., headed n delega
tion of seven British engineers, who went 
to Norway last week for the study of elec
tricity works.

DR, H. W. H. WARREN has been
appointed deputy managing director of 

Associated Electrical 
Industries, L td., 
whilst retaining his 
position of managing 
director of. the 
B r i t i s h  Thomson- 
Houston Co., Ltd.

MR. E. H. BALL
has been appointed
d e p u t y  managing 
d i r e c t o r  o f  
t h e  B r i t i s h  
Thomson - Houston 
Co;, Ltd.

MR. I. R. COX
has been appointed
chairman of the 
directors o f t h e  

Edison Swan Electric Co., Ltd., and 
Edison Swan Cables, Ltd., in addition to 
his position oi managing director of the 
Motropolitan-Vickers Electrical Co., Ltd.

DR. C. J .  MACKENZIE, president of 
the Notional Research Council of Canada, 
has been elected a  Fellow of the Royal 
Society.

MR. A. S. HOLLIN, of Halifax, has 
been appointed by the York Electricity 
Committee as power .station superinten
dent.

MR. F. SELLEY, chief electrical engin
eer, St. Marylebone, London, whose 
retirement was due, is to retain that 
position for another year, his period of ser
vice having been extended by the Elec
tricity Committee.

MR. F. W. FIELD, before retiring from 
the position of illuminations engineer, re
ceived from the Blackpool Electricity Com
mittee, through the chairman, Coun. F. W. 
Halton, a cheque for 25 guineas. On 
behalf of the staff, the storekeeper, Mr.
E. B. P latt, handed to Mr. Field a  cigar
ette lighter and cigarettes. Mr. Field has 
been with the Corporation for 47 years.

MR. NORMAN ELLIOTT, “general 
manager and chief engineer of the London 
and Home Counties J.E .A ., has been ap
pointed lion, secretary of the Conference 
of Join t Electricity Authorities and Joint 
Boards.

MR. H. E. ANNETT, borough electrical 
engineer and manager a t  Bolton, Lancs., is 
to be re-engaged for a period of 12 months

from January 28, the date of his retirement
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on superannuation. This is the decision of 
the Bolton Electricity Committee after 
further consideration of the question of 
the appointment of a successor to Mr. 
Annett. He is to be paid £1 900 a year, 
plus bonus, in addition to superannuation 
allowance, as against the £1 GOO at which 
the position was advertised.

DR. P. DUNSHEATH, consulting 
engineer and a  director of W. T. Henley’s 
Telegraph Works Co., L td., and Mrs. Dun- 
sheath, set out from Tilbury on Saturday, 
November 30, on the “ Otranto ” for a 
tour of Australia and New Zealand. They 
will return about the middle of April next. 
The journey wi'l include visits to Perth, 
Adelaide, Melbourne, Sydney, Canberra, 
Newcastle, Brisbane, Hobart, Auckland, 
Wellington, Christchurch and Dunedin, 
and at each of those places Dr. Dunsheath 
will be taking part in meetings and func
tions arranged by the overseas branches 
of the I.E .E . in conjunction with the Insti
tution of Engineers of Australia and New 
Zealand.

MR, H. F. CARPENTER, vice-chairman 
of.the E.D.A. Council, has been appointed 
president of the Chartered Institu te of 
Secretaries for the year 1947, and a t the 
same meeting his colleague, Mr. C. Heath- 
cock. was appointed one of the two vice- 
presidents. The occasion is all the more 
noteworthy since Mr. Carpenter is clerk 
and manager of the W est Midland J.E .A , 
whoso coming-of-age was celebrated last 
October, and Mr. Heathcock is the vice- 
chairman of the Authority and chairman 
of its General and Finance Committee. Mr. 
Carpenter, besides controlling the affairs of 
the West Midland’s J .E .A ., holds the post 
of i honorary secretary . of the Electricity 
Supply Joint Committee. His colleague, 
Mr. Heathcock is managing director and 
general manager of the Midland Electric 
Corporation for Power Distribution, Ltd.

MR. T. JACK, deputy electrical engineer 
and manager a t Bolton (Lanes.), retired 
on November 30. His first appointment 
a t Bolton thirty-three years ago was at 
the Spa Road works as charge engineer. 
After a  stay of only ft month, lie took up 
a similar post a t Back o’ th ’ Bank power 
station. He was made constructional 
engineer in 1918, and staff superintendent 
five years la te r; in 1927 he was promoted 
resident engineer, and in 1939 became
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Group taken at the first annual dinner of the Association of Electrical Machinery Traders in 
London on November 2 7 , Left to right; MR. w . L e o n a r d ,  m .p ., Joint Parliamentary Secretary 
to the Minister of Supply; m r .  w .  e .  l a w t o n ,  chairman, A.E.M .T. and m r s .  l a w t o n ,  

m r .  t .  a .  A t k i n s o n ,  vice-chairman A .E .M . T. and MRS. a t k i n s o n .  See page 1600
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deputy head of tho undertaking. On 
November 29, Mr. Jack was presented 
with a nest of lacquered tables by Mr.
H. E. Annett, chief electrical engineer, 
who, with representatives of various sec
tions of the undertaking, expressed the 
good wishes of the stall and employees. 
Mr. Jack is succeeded by Mr. E. AV. 
Hewlett.

MR. H. WEST, chief engineer of tho 
motor and welding departments of tho 
Metropolitan-Viekers Electrical Co., Ltd., 
since 1940, has been appointed assistant 
to the chief electrical engineer of the com
pany. Ho will retain his position as chief 
engineer of the welding department. 
During his apprenticeship a t Traftard Park, 
Mr. West was awarded one of tho com
pany’s seho'arships for part-tim e educa-

Chester College of Technology, joining 
Metropolitan-Viekers as an apprentice in 
1918. Subsequently, he was appointed to
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the engineering staff of tho motor depart
ment, where since 1933, ho has been in 
charge of the cl.c. design section; among his 
activities was tho designing and patenting 
of the Paradyne welding set. During tho 
war Mr. AVilliamson was responsible for 
much important work on special machines 
to meet tho requirements of the Admiralty 
and other Service departments.

SIR LAWRENCE BRAGG, F .R .S., has 
been awarded a Royal medul by the Royal 
Society for his researches in the scicncos 
of X-ray structure analysis and X-rav 
spectroscopy. Other awards by tho 
Society include the Sylvester medal to 
Prof. G. N. Watson, and the Hughes 
medal to Prof. J . T. Randall, F.R.S.

Obituary
MR, F. E. SHIPLEY, who has repre

sented Chamberlain and Hookham, Ltd.,

M R . H . F , CA RPEN TER and M R . C . H EATH CO CK

tion, leading to an associatesliip of Man
chester College of Technology, where he 
studied electrical machine design. Mr.
A. G. Williamson has been appointed to 
succeed Mr. West as chief engineer of the 
motor department. Mr. Williamson re
ceived his technical education a t tho Man-



in the West of England and South Wales 
for the last 18 years, on November 17, 
aged 54 years. He joined the staff of the 
company in 1 0 1 2 .

MR, JAMES MeCAFFERY, formerly 
Assistant Director of Electrical Engineer
ing a t  the Admiralty, on Nov. 20. During 
the war period, from 1930 to 1045, ho was 
president of the Batti-W allahs’ Society. 
Mr. McCaffery joined the Admiralty as a 
higher first assistant electrical engineer a t 
Portsmouth on June 18, 1906, and in the 
following year went to Hong Kong as a 
higher electrical engineer. His next
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appointment was a t  Sheerness on July 25, 
1900, and he remained there until 
June 21, 1017, when ho became acting 
higher grade electrical engineer, D .W .P., 
Admiralty. In  January, 1919, he went to 
the Department of Electrical Engineering, 
Admiralty, and in the following April was 
appointed acting Assistant Director of 
Electrical -Engineering. He. became Assist
ant. Director on April 1 , 1922, and held 
that position until his retirement on 
Soptember 1, 1937. Mr. McCaffery was 
awarded the O.B.E. in January, 1918. He 
was a member of the I.E .E .

The Batti-Wallahs5 Society
T HE guest-speaker a t  the luncheon of 

the Batti-Wallnhs’ Society a t the Con
naught Rooms, London, on November 28, 
was Lt.-Colonel Norman Elliott, general 
manager and chief engineer of the London 
and Home Counties J.E .A ., who took for 
his subject “  Electricity in the Service of 
the 2ls.t Army Group.'” While borough 
electrical engineer at Gravesend, Mr. Elliott 
was commissioned with the rank of 
lieut.-colonel and appointed by the War 
Office to  take charge of a special R .E . unit, 
including electrical engineers and sappers, 
and restore and maintain supplies of elec
tricity essential for the successful advance 
of the Forces after the landing in Nor
mandy. The work of this unit was de
scribed in two articles under the heading, 
“  Power Activities in 21 Army Group,” 
which appeared in T h e  E e e c t k i c i a n  on 
August 23 and 30 this year.

Mr. Henly Howard, a past-president, who 
was in the chair, announced, with deep 
regret, the death of Mr. James McCaffery, 
formerly Assistant- Director of Electrical 
Engineering a t  the Admiralty and presi
dent of the society from 1939 to 1945. The 
company stood in silence for a few 
moments as a mark of respect.

Lt.-Colonel Elliott gave details of the 
extensive destruction a t the Caen power 
station and the difficulties th a t had to be 
surmounted to provide the much-needed 
supplies of electricity to the docks. W ith
in the seven weeks scheduled, he said, they 
had a 6 000 kW turbine running, and ten 
days later a 10 000 kW high pressure tu r
bine working. Passing on with the ad
vancing Army to Ostend and Antwerp, 
where the work was carried on under fre
quent danger from Y 1 and V 2 missiles, 
which caused further damage, tho unit then 
continued its work into Holland and Ger
many, resorting to all sorts of improvisa-. 
tions duo to lack of materials. The speaker 
also made interesting reference to  Krupp’s 
great house, which had its own telephone 
exchange and 1 900 private lines, and, in
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conclusion, said his experience brought 
home to him very forcibly the dependence 
of a  modern industrial community upon 
electricity.

A vote of .thanks was proposed by Mr. 
Alan N. East.

Mr. M. Whitgift, the secretary, intro
duced three new members and announced 
that the chief guests a t the next two 
luncheons would be Mr. Hugh Quigley, 
on January  30, and Sir Hartley Shaweross 
in February.

The A .E .M .T .
r P ' HE ¡first annual dinner of the Asso- 
JL ciation of Electrical Machinery Traders 

was held a t Grosvenor House, London, on 
November 27, when Mr. W. E. Lawton, 
chairman, presided. Following the Loyal 
Toast, Mr. Lawton spoke of the achieve
ments of the association during the war 
years, and referred to a  booklet, “ The 
Burden of O ther Days,” which summarised 
the activities of the association members 
during 1939-45.

Copies were available to those attending 
the dinner, and in the booklet are given 
details of the p a r t played by member-firms 
in meeting emergency demands, conversion 
needs, and so on.

Mr. William Leonard, Join t Parlia
mentary Secretary to the Ministry of 
Supply, also spoke, and paid tribute to the 
electrical industry’s efforts during the war. 
As to the future, he believed that in spite 
of the problems of reconversion, tho settling 
down period would be handled with
efficiency and confidence.

Mr. A. L. Johnson, chairman of the 
High Conductivity Copper Association, 
stated th a t trade associations in his 
opinion had an important function, and 
were the best means of communication 
with Government departments.

Mr. H. Vernon replied for the associa
tion. (Picture on p. 1599.)
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Equipment and Appliances
Perspex Fluorescent Fixture—Motor Controller
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R ECENTLY demonstrated a t the open
ing o£ the Thorn Electrical Industries 

new Manchester showroom was the attrac
tive “ Atlas ” fluorescent lighting fixture 
illustrated on this page. The model shown 
is for 30 W fluorescent tubes and is now

Atlas ” 30 W  fluorescent fixture
under developm ent: a similar fitting for 
80 W tubes, is shortly to be marketed. 
The unit consists of an aluminium chan
nel which can, if desired, contain the con
trol gear, hinged end covers of pressed 
aluminium and a diffusing cover, with its 
fluted surface designed to reduce the tube 
brightness, made in Perspex. The wiring 
channel and end covers are finished in 
off-white enamel.

William Geipel, L td., of Vulcan Works, 
London, S .E .l, have recently announced 
details of their post-war range of motor 
control gear and other equipment..
Amongst their larger products is a series 
of a.c. star-delta contactors, which are 
available for three-phase squirrel cage 
motors of up to 50 h . f . ,  a t 100-500 V. 
The standard units ore fitted with a t.p. 
contactor for line operation, a. second 
t.p . contactor for the delta connection and 
a d.p. contactor for the star connection. 
In  addition, a  timing relay is fitted to 
ensure delay before changing from star 
to delta connection. Correct operating 
sequence is ensured by interlocks, and 
thermal overload releases are fitted. 
Separate contactor assemblies arc also 
made, for a.c. or d.c., for currents up to 
300 A. The contacts themselves, which 
are easily removable, are of copper and 
are self-aligning and non-welding. Con
tinuously Tated. vacuum impregnated 
coils are used. For small a.c. motors of 
up to 15 H . P . ,  there is a  direct-on-line con
tactor, with push-button control.

The latest heavy engineering product of 
South Wales Switchgear, Ltd., is a 300 
kVA power transformer, one of a range 
of transformers which are supplied up to 
1 000 kVA and with voltage ratings up to 
12 kV. The windings are wound on rigid
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Elephantido cylinders of good mechanical 
and electrical strength, and the conduc
tors, of high conductivity copper, arc 
paper insulated. The low tension windings 
aro wound in two layers with the sta rt 
and finish leads brought out together. The 
construction gives a mechanically strong 
coil, while eddy losses and lead reactance 
are considerably reduced. An oil duct is 
provided between the two layers to give 
effeiont cooling. The li.t. coils are 
varnish impregnated under vacuum and 
are fully shrunk during the process. 
Welded steel tanks with cooling tubes are 
used, and- are subjected to rigid oil tests 
during and after manufacture. Scale is 
removed by shot-blasting. The tapping 
switch which has ample capacity to with
stand any short circuit current it may 
have to carry, is of the face-plato type, 
one face-plate for each phase, with a 
common insulated operating spindle.

A feature of the new refrigerator model 
manufactured by Articaire, of Sheffield, is a 
shelf built on the inside of the door, for use 
while the con
tents of the 
cabinet a r e  
b e i n g  re
arranged. The 
co n d e n s i ng  
u n i t  com
prises a single
cylinder com
pressor o f 
patented de
sign d r iv e n  
by a motor 
which is avail- 
for 200-250 V
a.c., d.c., or, 
a t an addi
tional fee, any 
non-standard 
supply. The 
moving ports 
are mounted The « Articaire ” refrigerator,
on a floating with loading shelf
suspension to
ensure vibrationless operation. W ith three 
shelves, giving a total shelf area of 9 sq. ft. 
and a net food capacity of 5.2 cu. ft., the 
refrigerator is finished inside with porcelain 
enamel and has an automatic interior 
light. The outside finish normally in white 
stove enamel, may, a t extra cost, be pro
vided in pastel shades. All hinges and 
handles are heavy chromium-plated.

A new electric bed heater which, i t  is 
claimed, is suitable also for ears, prams 
and train journeys, is m arketed by Bright-
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glow, Ltd., o£ Pinner, Middlesex. Of 
burnished copper or aluminium construc
tion, it is supplied with six feet of flex 
and measures 9.1 in. diamoter and 2  in. 
deep. Before use, i t  is connected to the 
supply for five minutes only, after which 
it can be placed in the bed, where it  will 
retain its heat for some hours.

New work which is now being exten
sively carried out in the oilfields by the

Murex 300I400 A  mobile welder
large oil companies necessitates the ex
tensive use of electric arc welding, and in 
this connection Murex Welding Processses, 
L td., have built large numbers of portable 
engine-driven arc welding units. The 
illustration shows the single operation 
300/400 A model, one of several types and 
sizes, which vary from 300 to 600 A maxi
mum output. Special precautions have 
been taken to  ensure satisfactory working 
in the extremes of ambient temperature 
and altitude under which they will have 
to operate and to reduce wear of moving 
parts. Efficient filters are fitted to re
move sand from the air drawn into the 
engines and generators. Accessibility to 
all parts and compactness have received 
first consideration.

Among recent heaters of the convector 
type is the “ Derwil,” marketed by the 
Wilder Instrum ent Co., Ltd., of 75, 
Tooley Street, London, S .E .l. W ith a 
heavy gauge sheet steel cabinet, which 
can be supplied in a choice of 12 colours, 
in hard stove enamel, the heater is de
signed for home, office or business use. It 
is fitted with round carrying bars a t either 
end, and has a further bar a t the rear, 
which can be used as a drying rail. The 
nichrome wire heating element operates at 
black heat and is mounted in a manner 
to afford the maximum contact with in
flowing air. The present model is avail
able for 200-250 V, and is rated a t 1 kW. 
A 2  kW version is being developed.

A heat resisting plastic moulded handle 
and porcelain feet are features of a  new

electric kettle made by Metalux Electric, 
Ltd., of 69, King’s Cross Road, London, 
W .C.l. W ith a highly polished aluminium 
body, more than -/j in. thick, it has a 
capacity of 4 pints of water, and fast 
boiling is ensured by the 1 500 W 
immersion heating element. The kettle is 
supplied, for mams voltages of 1 0 0 / 1 1 0 , 
200/220 and 230/250 V, with on earthed 
plug-in type connector and two yards 
of non-kink three-core flexible cable. The 
heat insulating properties of the feet 
make it safe to  use on a wood surface.

Additions to the G.E.C. range of studio 
equipment include a series of lamp-houses 
rated a t 5 kW, 2 kW, 500 W and 250 W, 
all of which are basically similar in design. 
The body of the 5 kW lamp-house is of 
oast aluminium, while pressed aluminium 
plate is used for the 2 kW  model. Both 
are of “  double skin ” construction, the 
cavity between "the inner and outer skins 
forming a “ venturi,” a form of cooling 
developed in the
G.E.C. Research
L  a b o  r a t o r i e  s .
Adequate louvres 
in the units en
sure a continuous 
circulation of air, 
w h i c h reduces 
lamp blackening 
and bulb distor
tion and allows 
the lamp-houses 
to be handled 
without, fear of 
b u r n i n g .  The 
5 kW  model is de
signed for use
with an Osram 
bi-post lamp of
the flat-grid fila
ment type, and is 
fitted with a new 
type of quick- 
release l a m p 
holder. The opti
cal system con
sists of a spun 
a n o d is ed  alu
minium ¡reflector 
11 in. in diameter, 
with a front lens of the Frisnel type, 14 in. 
in diameter. In  the 2 kW model, similar 
equipment is provided, the reflector diameter 
being 74 in. and tha t of the front lens 10 in. 
Focussing in both types may ¡be carried 
out from either the front or rear. In  
the 500 W and 250 W versions, the 
optical equipment is a  5 in. reflector with 
a  curvature of 3 in. radius, with a 6 in. 
diameter front lens of 4 in. focus. Each 
model is supplied with 25 ft. of twin-core 
flexible cable, and a d .p .d .t. switch is 
mounted on the un it itself.
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Meter Calibration
If a measuring instrument, such as a 

moving-coil meter, is provided with a scale 
marked in advance of assembly, some in
accuracies are likely to occur on parts of 
the scale, caused by uneven flux distribu
tion in the magnetic gap. Since these 
variations are likely to be different in any 
two instruments, the scale cannot be cor
rected beforehand. The invention seeks 
to remedy this by providing means where
by the flux distribution can be varied to 
provide a linear needle deflection over the 
whole range.

The moving coil, which is not shown, 
moves around the core 2 between the pole- 
pieces 1 , 1 .  A part 4 is made of mag-

netic material and carries a number of 
teeth arranged perpendicularly along the 
polar arc. By deforming, for example, 
the teeth 1 ,, 1 „  1 ,, the distribution of the 
leakage flux is modified in the region of 
these teeth, thus producing a local 
variation in the motor couple and, con
sequently, a variation in the indication 
made by the apparatus. A second part 4 
may be provided on the other pole-piece.

Co. Para la Fab. de Contadores y  Mat. 
Indus., S. A . and P. Viteau, Barcelona. 
Application date, September 15, 1944.
No. 581 611.
Polyphase Motor Protector

The circuit is arranged to prevent the 
operation of a polyphase induction motor, 
if any one phase is disconnected from 
the supply, and also to prevent connec
tion in incorrect phase rotation.

The motor M is connected to  the sup
ply lines R, Y and B through the contacts 
Me of a switch and contacts Cc of a triple 
pole contactor. The contactor winding 
Cw is connected across lines R, Y through 
a control switch contact Sc and the nor-
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We (jive on this page abstracts of some 
recent electrical patents, which are pre
pared with the permission of the Con
troller of H.M. Stationery Office. These 
abstracts are w ritten from the viewpoint 
of general interest and do not attem pt to 
define the scope of the inventions, nor 
indicate in which features the novelty lies. 
Complete specifications may be obtained 
from the Patent Office, 25, Southampton  
Buildings, London, W.C.2 , price Is. each 
inland or Is. Id. each abroad.

mally closed contacts Vc of a voltage re
lay Vw. Connected between the lines 
RY is a bridge circuit, including cl and 
rl in series and between the lines YB is 
a second bridge circuit, including c2 and 
r2 .

The resistors r l  and r2 are tapped at 
P I and P2, and the winding Vw is con
nected, in series with a suitable resistance, 
between P I, P2. The constants of the 
bridge circuits are arranged so that, under 
normal conditions, there is no potential 
drop across Vw, and the contacts Vc 
accordingly remain closed. If, however, 
the balance is disturbed by the opening 
of one supply line, a potential difference 
will exist between PI and P2 and the 
winding Vw will be energised, thus •causing 
the contacts Cc to drop out.

In the event of the motor being con
nected in incorrect phase ro ta tio n /th e  
voltage across PI P2 will be practically 
equal to the line voltage, and the relay 
will respond to prevent the motor from 
starting.

The voltage relay may be of a d.c., with

a suitable metal rectifier, or an a.c. type. 
The control switch Sc may be replaced 
with start and stop push buttons.

Igranie Electric Co., L td ., and J. E . 
Taylor. Application date, September 14, 
1944, No. 581 609.
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Industrial Information
Coventry Electric Club

Tho Coventry Electric Club hold its 
November session a t the Electricity Show
rooms on November 26, Mr. F. W. Godden, 
the city electrical engineer, presiding. Two 
films—“ Colonel Crompton,” depicting the 
life stoiy of one of tho pioneers of the 
electrical industry; and “ Their Invisible 
Inheritance,” issued by the Electrical De
velopment Association—were shown and 
were enjoyed by a large audience.
Lighting an Operating Theatre

A new G.E.C. fluorescent light fitting 
has been installed in the two operating 
theatres of Ancoats Hospital, Manchester. 
Tho typo is as shown in 
the illustration. I t  is 
6 ft. long, 4 ft. wide 
and 10 in. deep. I t  
employs five Osram 80 
IV fluorescent lamps as 
tho main light source, 
and these are mounted 
in high-efficiency anod- 
ised aluminium reflec
tors. This combination 
produces an intensity of 
300-400 lumens per sq. 
ft. when mounted three 
ft. above tho operating 
table. * Tho fitting also 
embodies an emergency 
lighting system consist
ing of four 100 W 
Osram lamps mounted 
in parabolic reflectors 
fitted with glass diffus
ing screens, and providing an intensity of 
175 lumens per sq. ft. I t  is connected to 
an independent power supply. The fitting 
is constructed wholly of aluminium and 
the mechanical design is such tha t 
easy access is provided to all light 
sources and auxiliary gear (chokes and
capacitors are housed remote from tho 
fitting) and precludes, as far as pos
sible, tho accumulation of dust. The re
flectors concentrate the light on to tho 
table, but the distribution is such that 
the whole length of the table is evenly 
illuminated. Thus, adjustment for height 
is not required. There is, however, means 
of tilting the fitting in any direction. The 
change-over to the fluorescent lamp fitting 
was carried out by the resident engineers, 
Mr. ,J. Wibberley and Mr. E. Graham,
without interference or break in the nor
mal theatre schedule.
L.C.C. Television Course

A short-course of about twelve lecture- 
demonstrations an television practice will 
commence a t the L.C.C. South-East Lon
don Technical Institute, Lewisham Way,
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S.E.4, on Thursday, January 16, at 7 
p.m. Following an introduction dealing 
with electrical data, general principles and 
some physiological details of tho scheme, 
the lectures will cover production, trans
mission, reproduction and future trends. 
They will be given by Messrs. J . E. B. 
•Jacobs, M. Morgan, A. E. Sarson, L. C. 
Jesty  and G. E. Graham. The fee for the 
courso will bo £1. Application for admis
sion should be mado to  tho head of tho 
Electrical Department without delay.
Siemens’ New Factories

Siemens Brothers and Co., L td., have, 
in addition to their main factory a t Wool

wich, established a new factory a t  Spenny- 
moor, County Durham, where over 200 0 0 0  
sq. ft. of factory space has been occupied. 
In  tiro new premises 100 000 sq. ft. is 
taken rrp in production of dry batteries and 
in future all batteries will bo mado at 
Spennymoor, tho Woolwich section of 
battery manufacture having been already 
transferred. The remaining area a t tlie 
Spennymoor factory will be devoted to 
the output of a light engineering character, 
mainly connected with telephone exchango 
equipment and cable accessories. The 
total number of employees a t Spennymoor 
wall bo about 1 800 when in full production. 
A factory is being built by arrangement 
with the Board of Trade and the North 
Eastern Trading Estate a t Hartlepool. 
This building of 200 000 sq. ft. area, with 
space for extensions, will bo devoted to the 
manufacture of telephone exchango equip
ment, and will be an extension of the ex
isting facilities a t Woolwich, where manu
facturing capacity is also being increased. 
The Hartlepool factory will also employ 
about 1 800 persons when in full produc
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tion. Siemens Brothers have for many 
years maintained a marine department 
branch a t “ K ,” Exchange Buildings, 
Quayside, Newcastle-on-Tyne.
Factory Extension Opened

When opening an extension of the fac
tory of Metway Electrical Industries, Ltd., 
a t  King Street, Brighton, recently, '¡Mr. 
D. G. E. Barrie, managing director, 
stated th a t in the year 1945-46, the com
pany had been able to increase the bonus 
to employees from 10 per cent, to 15 per 
cent. The factory extension is lighted "by 
fluorescent lamps installed by' Page and 
Miles, Ltd.
Production Target Reached

To commemorate the attaining of their 
production target in the manufacture of 
immersion heaters and thermostats, Pre
cision-Electric, Ltd., of Birmingham, held 
a highly successful dance a t the Imperial 
Hotel, Birmingham, on November 26. 
Mr. A. S. Cheetham, managing director, 
welcomed all the employees and guests, 
who included Mr. F. Westerman, of
F. Westerman (Wholesalers), L td .; Mr. 
Munday, of J. A. Ityley, L td .; and Mr. 
Andrews, of Electrical Components, Ltd. 
A Massive Load

One of the most massive “ awkward 
loads ” ever carried by British railways 
reached its journey’s end on Sunday even
ing, December 1, when the 130-ton stator, 
forming part of new electrical equipment 
manufactured by C. A. Parsons and Co., 
Ltd., a t Heaton, for the City of Bir
mingham power station a t Hams Hall, 
arrived at its destination. Owing to its 
great weight and width (13 ft. 11 in.), the 
stator had a special train, 1 2 0  yards long, 
which was illustrated in our issue of 
November 1. The 268 miles journey from 
Newcastle to Colesliill, Warwickshire, was 
spread over six successive Sundays. 
Municipal Radio and Television Sets

Fulham Borough Council has issued a 
statem ent to the effect tha t its policy in 
relation to the sale and servicing of radio 
and television equipment is the same as 
th a t ndopted_ by other municipal under
takings, and is to provide to the public 
radio and television equipment and 
apparatus of the highest quality a t the 
earliest possible d a te ; to provide a 
technical service, particularly on tele-vision, 
of high order and so continue the same 
policy as applies to any other electrical 
apparatus in the home of the consumer; 
the price of new equipment will be in rela- 

* tion to the quality of the apparatus sup
plied and in  view of the emphasis on 
quality, the selling price may be higher 
than for ordinary -receivers, built, down to 
a price level. Before councils decided to 
m arket a  range of radio equipment to
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then- own specifications, they endeavoured 
to collaborate with existing manufacturers, 
but such manufacturers found themselves 
unable to deal with municipal under
takings. Every effort was made to make it 
quite clear tha t municipal undertakings 
were prepared to  collaborate with radio 
retailers. Tho Council wishes to make it 
clear tha t they do not wish in any way to 
curtail the business or living of any bona 
fide retailer.
International Exchange of Students

In its twelfth, annual report the Imperial 
College Union Vacation Work Committee 
states th a t the vacation work scheme had 
not only maintained its service to the 
students of the college, bu t had widened 
the scope of the work offered during the 
last year. There had been an increase of 
142 in registrations, and 36 new firms had 
been added to the list, while another 19 
firms had produced I.C.U. leaflets out
lining a scheme of training for students 
coming to  them for vacation work. 
Arrangements had been made for a certain 
number of students of the college to carry 
through their vacation work with ¡firms in 
Belgium, Switzerland, Sweden, Holland 
and Norway, and for students from those 
countries to devote some of their vacation 
to work with corresponding firms in this 
country during the coming summer vaca
tion.
Window Lighting Research

Research into tho problems of display 
window lighting is to be encouraged by the 
establishment of a  research fund a t  the 
University of Liverpool. Sponsored by 
Lewis’s, Ltd., departmental stores, the 
value of the fund is £ 2 0 0  a year for seven 
years. The primary object of the research 
is to eliminate glare and reflection. The 
work will be carried out in the Department 
of Electrical Engineering and Electro- 
technics, in conjunction with the chief 
engineer of Lewis’s, Ltd.
World List of Scientific Periodicals

Active preparations are being made for 
the issue of a third edition of the “ World 
List of Scientific Periodicals.” The last 
edition, issued in 1934, and covering the 
years 1900-1933, is now out of print, though 
still in constant demand. The new edi
tion, which is designed to include all the 
scientific and technical periodicals tha t 
appeared during the period 1900-1947 as 
well as the holdings of additional 
libraries will be considerably larger. 
Libraries are being asked to co-operate as 
before by sending particulars of all those 
journals on their shelves th a t do not 
appear in the second edition or are shown 
there as having no location in this country, 
to the Secretary, World List of Scientific 
Periodicals, c /o . the Zoological Society of
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London, Regent’s Park, London, N.W .8 , 
from which oilico further information may 
be obtained.
Silicone Supplies

Supplies of Dow Corning silicone pro
ducts are expected to be available in this 
country early in December. Albright and 
Wilson, Ltd., who are the distributors, 
have appointed Mr. K. A. M. Barton to 
manage their silicone departm ent, to which 
all inquiries should bo addressed. A-new 
booklet has been published, giving in
formation on the silicone fluids, greases, 
resins and silastic rubber.
Metrovick Jet Propulsion Engines

We have received from the Metropolitan- 
Vickers Electrical Co., Ltd., a copy of their 
new descriptive leaflet dealing with the full 
range of Metrovick je t propulsion engines. 
Two engines of the F. 2 /4  type, described 
in the first part of the leaflet, will be fitted 
to the new Saunders-Roe S R /A I jet-pro
pelled fighter flying boat, a model of which 
aroused considerable interest a t the Paris 
Aviation Exhibition. The F. 2 /4  was 
selected on account of its small diameter,
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which allows two units to he placed side 
by side in  the hull without increasing its 
width. Details are also given of the F. 3  
thrushaugm ented engine, illustrated in our 
last issue, and the F. 5 je t propulsion 
engine with open fan augmentor.
London Electric Wire Company

The London Electric AViro Company and 
Smiths, Ltd., and its associate companies 
—Frederick Smith and Co., the Liverpool 
Electric Cable Co., Ltd., and Vactite Wire 
Co., L td .,—have appointed Campbell, 
Gardner and Co., 27, Franklin Street, Bel
fast., their .sales representatives for 
Northern Ireland.
To Assist Export Trade

To assist users of “  Megger ” insulation 
testers in the U .S.S.R., Evershed and Vig- 
noles, Ltd., Acton Lane Works, Chiswick, 
London, W.4, have published a Russian 
edition of their pocket book on insulation 
testing. The book gives instruction on the 
making of insulation tests on all types of 
electrical equipment and appliances and 
explains the principle upon which the 
“  Megger ”  instrument' works.

Central Line Eastern Extension
T HE first section of the eastern exten

sion of the Central Line of the London 
Passenger Transport Board, running from 

Liverpool Street to Stratford, was opened 
on Tuesday, by Mr. Alfred Barnes, 
Minister of Transport.

Mr. John Cliff, chairman of the L.C.C., 
and a member of the L.P.T.B., deputising 
for Lord Ashfield, chairman of London 
Transport, who was prevented from 
attending by influenza, and Sir Ronald 
Matthews, chairman of the L.N .E.R ., were 
among a party  of 150 who travelled with 
Mr. Barnes in the special train over the 
new line. Stops were made for the inspec
tion of the stations a t Bethnal Green, 
where the illumination is wholly by fluores
cent lighting, Mile End and “Stratford.

Speaking a t the Abercorn Rooms, Liver
pool Sti’eet, Mr. John Cliff said tha t but 
for the war extensions not only to Shen- 
field, Loughton and Ongar in “ the East, 
but also to Edgwnre, Bushey Heath and 
Amersham in the North and“ North-West. 
as well as to Ruislip in the West, would 
have been accomplished five years ago 
and the London Transport Board and the 
main line companies would have been en
gaged on further plans for improving 
London’s local transport. The relatively 
short section opened tha t day had cost 
about £3 500 000. Before the war it cost 
about £S00 000 to build and equip a

mile of Tube railway; to-day the cost was 
nearer £1 500 000.

Mr. Barnes said th a t the number of 
passengers using the Transport Board’s 
services, apart from those travelling on 
the suburban services of the main line 
companies, had increased from 3 500 000 000 
a year in 1933, to 4 225 000 000 in 1946, 
and compared with 1939 the present 
weekly mileage showed an increase for 
railways of 450 000.

Sir Ronald Matthews said tha t they, of 
the L.N .E.R., were still looking forward 
to the completion of their own electrifica
tion scheme to Ilford and Shenfield, work 
upon which was resumed some months ago.

To provide the additional power, the 
capacity of the generating station a t 
Greenwich is being increased to nearly 
double its present rating, while the Lots 
Road and Neasden stations are being im
proved. The Greenwich station will supply 
the eastern extension of the Central Line 
and the e’ectrified L .N .E.R . lines over 
which the Tube trains will ru n .. The 
western extensions will bo served by the 
Metropolitan Electric Supply Co.,“ Ltd. 
Twelve new sub-stations have been built < 
for the new eastern extensions, which will, 
within two years, run to Loughton. 
Ongar, Newbury Park and Hainault, and 
there is a re-designed sub-station a t 
Notting Hill Gate for the Central Line.
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Newcastle-on-Tyne.—In view of the 
nationalisation plans, the City Council has 
decided to apply for an  order extending for 
a further twelve months the authority’s 
right to take over the local undertakings of 
the North-Eastern Electric Supply Co., 
Ltd., and the Newcastle-on-Tyne Uistrict 
Electric Lighting Co., Ltd.

Southall.—After attention had been 
drawn a t a recent Committee meeting 
to the danger created .by the use 
of unearthed two-point plugs and to the 
need for the general adoption of three- 
point plugs, it was decided to re
quest tihe Housing Committee to  instal 
three-point plugs on existing and future 
housing schemes.

Tottenham.—The Northmet Power Co. 
have informed the Housing Committee that 
as electricity would be required a t  the 
Asplins and Allington estates for purposes 
in addition to lighting, i t  was proposed to 
offer a supply a t an all-in rate, because it 
was considered th a t in the circumstances 
this rate would be the most economical. 
The Committee has agreed to  this and 
will arrange for the collection of electricity 
charges with the rents.

W orkington.—The annual report of the 
electricity undertaking shows a loss of 
£1 775, which is stated to be due to 
abnormal conditions in the first post-war 
year. The curtailment of industrial 
demand had reduced revenue by £2 500, 
h u t the demand for the town supply had 
resulted in an increase in revenue of 
£1 700. The . report states that the 
development of the peace-time load for 
industrial and domestic purposes should 
help to bridge the gap 'between income and 
expenditure.

Scarborough.— A new agreement drawn 
up by th? C.E.B. proposes th a t the 
Council’s generating station a t Seamer 
Road be operated under the Board’s direc
tion from January 1 next. The Council 
has deferred consideration of the letter 
announcing this. A loan of £1S 213, which 
has been sanctioned by the Electricity 
Commissioners, includes £11 448 for mains 
and services, £2 000 for meters, £1 500 
for unspecified sub-stations and equip
m ent; and £3 265 for sub-station equip
ment for the housing estates.

Stepney (London ).—The Prime Minister 
opened on November 30 the first block 
of flats to be completed under, the post
war housing scheme of Stepney B.C., and 
interest in the occasion is found in the fact 
tha t each fiat is provided with an exten
sive electrical wiring installation. Con
stant hot w ater is assured by the provision 
of an  immersion heater in the water tank
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of each flat, and facilities are provided in 
each room for the use of an electric heater. 
Other electrical apparatus—cooker, kettle, 
iron, wash-boiler, and radiators-—may be 
hired under the Council’s scheme. Current 
is supplied through a prepayment meter a t 
fd . per unit, plus a weekly charge, eol-

A  kitchen in one of the flats in the first per
manent block completed by Stepney Borough 
Council, opened by the Prime Minister on 

November 30
lected with the rent, of 6d. for the two- 
bedroom and Sd. for the three-bedroom 
flats. The tenant is given freedom of 
choice with regard to cooking and facili
ties are provided in each flat for any 
change-over to electricity.

Bromley.—The combined report of the 
Borough Electrical Engineer and the 
Borough Treasurer, for the financial year 
ending March 31, 1046, shows a  net
revenue from electricity supply of 
£152 695, against £136 123 in the previous 
year, and a capital expenditure of 
£526 642. Tho revenue from meter rents 
amounted to £4 000 and from cookers, 
water heaters and wash boilers, £5 826. 
The total working costs were £131 066 
and the year’s gross profit £34 717, leav
ing, after deduction of loans interest, re
paym ent of principal and other charges, a 
deficit of £ 6  982. W ith 62 801 kW con
nected, the number of units sold was 
22 339 354, an increase of 3 373 402 above 
the 1944-45 figures, and an average of 
354 units per kW  connected. The average 
price obtained was 1.64d. per unit, against
1.722d. The working costs show an in
crease from 1.387d. to  1.408d. per unit,
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and the total costs (including loan charges) 
a  decrease from 1.861d. to l.SOOd.

Leicester.— A report has been made to 
the City Council by the Electricity Com- 
lnittee, which suggests th a t the proposed 
increases in charges for current in the city 
will not bo as large as originally thought 
probable. The Committee reports tha t the 
Electricity Commissioners have suggested 
revised proposals to produce additional 
revenue of £ 1 0 0  0 0 0  to £ 1 2 0  0 0 0 , instead 
of the original figure of £168 700.

Chester.—Amendments are proposed in 
the supply tariffs to meet the increased 
expenditure of the undertaking. The 
Town Clerk and Electrical Engineer have 
been asked to take such action as is 
necessary to obtain variations in the tariffs 
payable by any bulk or other special con
sumers, in accordance with the terms of 
their agreements. As part of the under
taking’s silver jubilee celebrations, in 
December, it is hoped to arrange a display 
of fluorescent street lighting in Eastgate 
Street. This is a result of the recent visit 
of the Chairman of the Electricity Com
mittee to London, where he was impressed 
by the experimental display in Old Bond 
Street. The Minister of Fuel and Power 
is to be invited to open an electrical
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exhibition in the town hall on Decem
ber II.

London.—A t a meeting of the London 
and Home Counties J.E .A ., held on 
November 28, the annual estimates of the 
authority for the year ending December 31, 
1047, were presented. The estimated 
income for the year was £ 1  907 0 0 0 , 
against £1 801 000 for 1946, which, after 
expenditure, including interest and sink- 
ing fund contributions and provision for 
taxation, was expected to leave a net 
deficit of £ 1  0 0 0 , compared with £ 5  0 0 0  
surplus in the current year. The total 
accumulated surplus a t the end of the year 
would be £159 0 0 0 . Sales of current were 
expected to reach 245 million units, a t an 
average price of 1.74d. per unit. In addi
tion to these estimates, the authority 
anticipated selling in bulk a total of nearly 
700 million units, a t  an average price of
0.75d. per unit, for the year 1946. I t  was 
stated a t the meeting that, despite rising 
costs, no increase in charges to consumers 
was contemplated a t present. Domestic 
consumers on two-part tariff, who com
prised the vast majority of consumers, 
would be paying less than I Id . per unit, 
including fixed charges.

Electricity Sales
The statistical summary below, pre

pared by the Electricity Commission, 
analyses sales of electricity by all 
authorised undertakings in Great Britain 
during the years 1944-45 and 1945-46. The 
figures refer to  the years ending December

in Great Britain
31, 1944 and 1945, for companies
and J .E .A .’s, March 31, 1945 and 1946, 
for public authorities in England and 
Wales; and May 15, 1945 and 1946, for 
public electricity supply authorities in 
Scotland.

P u b l i c  A u t h o r it i e s  ( e x c l u d i n g  t h e  C .E .B . b u t  i n c l u d i n g  J . E .A . ’s )
1945-46 1944-45

UNITS SOLD REVENUE UNITS s o l d REVENUE
CLASS OF SUPPLY P ercen t A verage P ercen t A verage

U nits age o f A m ount p e r un it U nits age of A m oun t per un it
to tal sold total sold

M illions 0/.0 £ P ence M illions % £ P ence
L igh ting , heating

an d  cooking ... 8 387.7 44.5 47 695 806 1.365 7 663.6 40.2 44 249 787 1.386P ow er 9 752.2 51.7 34 955 221 0.860 10 836.8 56.9 35 791 215 0.792
P ub lic  ligh ting  ... 168.6 0.9 841 610 1.198 30.4 0.1 267 161 2.107
T ra c tio n  ... 547.0 2.9 2 144 720 0.941 526.9 2.8 1 993 631 0.908

T otals 18 855.5 100.0 85 637 357 1.090 19 057.7 100.0 82 301 794 1.036

C o m p a n y  U n d e r t a k i n g s
L igh ting , heating

an d  cooking ... 3 936.9 31.3 30 557 294 1.863 3 559.7 26.9 28 587 923 1.927Pow er 8 134.2 64.7 30 139 377 0.889 9 207.0 69.6 31 258 408 0.815P ub lic  ligh ting  ... 31.1 0.3 250 682 1.937 4.2 87 817 4 .956-T rac tio n  ... 468.0 3.7 1 485 993 0.762 464.3 3.5 1 410 994 0.729

T otals 12 570.2 100.0 62 433 346 1.192 13 235.2 100.0 61 345 142 1.112

A l l  A u t h o r is e d  U n d e r t a k i n g s  ( i n c l u d i n g  C .E .B .)
L igh ting , hea ting .*

and  cooking .. . 12 324.6 39.0 78 253 100 1.524 11 223.3 34.6 72 837 710 1.558P ow er ................. 17 886.4 56.5 65 094 598 0.873 20 043.8 61.7 67 049 623 0.803
P ublic  ligh ting  ... 199.7 0.6 1 092 292 1.313 34.6 0.1 354 978 2.462
T r a c t io n ................. 1 246.7 3.9 4 356 523 0.839 1 171.4 3.6 3 937 323 0.807

T otals 31 657.4 100.0 148 796 513 1.128 32 473.1 100.0 144 179 634 1.066
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In  P a r l ia m e n t
Some Electrical Questions Asked and Answered

Electricity Poles.—Lieut.-Colonel Kings- 
mill asked the President of the Board of 
Trade whether he would consider releasing 
the 30 000 poles suitable for electricity 
purposes to those electricity companies 
who were unable to extend existing sup
plies owing to  shortage of this particular 
article. Mr. Marquond said th a t it had 
already been agreed to release 1 0  0 0 0  of 
these poles to the Electricity Commission. 
The remainder were required for Post 
Office purposes.

Electrical F ittings.— The Minister of 
Works was asked by Mr. Medlicott if he 
was aware tha t tho provision of electricity 
in a largo number of cottages in Norfolk, 
particularly in tho area of tho Smallburgli 
R.D.C., was being held up owing to the 
non-availability of works licences from 
tho regional and local authorities; and if 
he would, in conjunction with the supply 
departments, take the steps necessary to 
put the local authorities in a  position to 
grant tho licences referred to. Mr. Tom
linson replied th a t tho licences would not 
a t present be given because the supply 
of approved electrical fittings was insuffi
cient to provide for the requirements of 
buildings already occupied. Tho Minister 
of Supply was doing all ho could to in
crease production so th a t such demands 
might be met.

Gauge and Tool Council.—The Minister 
of Supply was asked by Mr. Berry whether 
he was now in a position to make an 
announcement about the setting up of a 
Gauge and Tool Advisory Council. Mr. 
Wilmot said th a t he had now appointed 
a Gauge and Tool Advisory Council in 
order to provide a means of regular con
sultation between the Government and 
the industry on measures for promoting 
a  gauge and tool industry capable of 
making tho maximum contribution to 
security, industrial efficiency and export. 
The Council would be concerned with 
gauges, cutting tools, jigs and fixtures 
and engineers’ measuring instruments. Mr. 
S. F. Steward, formerly Director-General 
of Machine Tools in the Ministry of Supply, 
would be the official Chairman. The 
Government Department principally con
cerned would bo represented.

Radio Valves (P rice).—Mr. Cobb asked 
tho President of tho Board of Trade when 
the report of the Central Price Regulation 
Committee on the price of radio valves 
would be published; and what action 
would be taken as a  result of tho report. 
Sir Stafford Cripps replied tha t the report-
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was being published on November 28 as 
a  non-Parliamentary publication. The 
findings did not disclose a case for special 
action to control tho price of radio valves 
a t tho present time. The prices of valves 
would, however, bo kept undor review. 
Tho question of a further inquiry, which 
would have regard to tho effects and the 
desirability, from the point of view of the 
public interest, of tho practice of main
taining by agreement higher prices for 
valves for replacement than for valves sold 
to set makers would be considered when 
tho conditions affecting the industry 
became more normal.

Railways, Radio Signalling.—Sir W. 
Wakefield asked the Minister of Transport 
what steps had been taken to provide 
crews of trains and those controlling train 
movements with modern wireless communi
cation equipment so th a t they could talk 
with other trains and control stations in 
the same way as ships and aircraft. In 
reply, Mr. Barnes said th a t the possi
bilities of wireless communication had been 
tho subject of experiment by the rail
ways for some months past. Certain diffi
culties required to be overcome and when 
the necessary equipment became available, 
the tests would be continued.

Atom ic Energy Research.— Sir R. Glyn 
asked the Minister of Supply if he was 
now in a position to make a  statem ent 
in regard to the nature and condition of 
the water to bo returned to the Thames 
after having been used a t  tho Atomic 
Energy Research Station, Harwell. Mr. 
Wilmot replied th a t all water returned to 
the Thames would comply with purity 
standards fixed by tho Medical Research 
Cormcil and already agreed by the other 
authorities concerned. Most careful ar
rangements would be made to guard 
against any accidental discharge of radio
active water into the Thames.

Nationalisation and the Companies.—  
Mr. Shinwoll, Minister of Fuel and Power, 
discussed the Government’s plan to 
nationalise the electricity supply industry 
with representatives of tho privately 
owned companies, a t Millbank on Mon
day. The organisations represented were 
tho Incorporated Association of Electric 
Power Companies, the Provincial Electric 
Supply Association, and tho London Elec
tric Supply Association, Tire discussion 
lasted two hours and a t the close it  was 
learned tha t the companies’ spokesmen 
had decided to report baek to their 
governing councils.
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C ontrac ts  O pen
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W b give below the latest information 
regarding contracts for which tenders 

arc invited. In the case of overseas con
tracts, particulars are to bo had from the 
Board of Trade, Millbank, London, S.W.I 
{corner Horseferry Road), unless otherwise 
stated : —

Portsmouth, December 9.—Electrical 
work in conversion of Annesley House and 
K ent Cottage, Queen’s, Crescent, Southsea. 
Particulars from City Architect, Municipal 
Offices, 1 , Western Parade, Southsea. 
Doposit, £ 2  2s.

Bury, December 9.— Supply and delivery 
of: (I) 1 250 kVA, 6  500/400/230 V,
three-phase transformer, and (2) 625 kVA, 
6 500/400/230 V, three-phase transformers. 
Specifications from Engineer and Manager, 
Electricity Department, M arket Street, 
Bury.

Kingston-upon-Thames, December 9.— 
Supply and delivery of p.i. cables. Par
ticulars from Borough Electrical Engineer, 
17, High Street, Kingston-upon-Thames, 
Surrey.

Cardiff, December 10.—Supply and de
livery of (a) 11 kV switchgear; (b) 500 
kVA transformers; (c) 11 kV and l.v. 
underground cables, for work a t W hit
church. Particulars from Electrical 
Engineer and Manager, 2 , Park Place, 
Cardiff. Deposit, £ 1 Is. each.

Keighley, December 11.—Supply and 
delivery of four 400 kVA, 11 000/6 600/ 
420 V, and four 800 kVA 11 000/6 600/ 
420 V, three-phase transformers. Specifica
tion from Engineer and Manager, Elec
tricity Offices, Coney Lane, Keighley.

Manchester, December 13.—Supply, 
delivery and erection a t Stuart Street 
power station of soot blowers for Nos. 65 
and 6 6  boilers. Particulars from Chief 
Engineer and Manager, Electricity D epart
ment, Town Hall, Manchester, 2. Deposit, 
£ 1  Is.

Heston and Isieworth, December 13.—  
Supply, delivery, erection and setting to 
work of one 10 000 kVA transformer, 
21/11 kV, with on-load tap change equip
m ent suitable for remote control. Par
ticulars from Borough Electrical Engineer 
and Manager, 1 1 , Staines Road, Hounslow, 
Middlesex.

Stone (Staffs), December 14.—Con
version of Longton Road pumping station 
from steam to electricity, for R.D.C. Par
ticulars from Engineer, Town Hall, Stone, 
Staffs.

South Westmorland, December 14.— 
Supply of centrifugal pumps and motors,
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with switchgear in duplicate, for R.D.C. 
Particulars from Engineer’s Department, 
Council Offices, 30, Lowther Street, 
Kendal.

Epsom and Ewell, December 16.— 
Supply, delivery and erection of (a) one 
500 kVA three-phase transformer, and (b) 
one ten-panel 11 k y , 150 MVA truck type 
switchboard. Specifications from Town 
Clerk, Town Hall, The Parade, Epsom, 
Surrey. Deposit, £ 1 .

Cleethorpes, December 20.—Supply of 
four 500 kVA transformers. Specifica
tion from Borough Electrical Engineer and 
Manager, Showrooms and Offices, Grimsby 
Road, Cleethorpes, Lincs.

Essex, December 20.—Applications in
vited for electrical installations in two new 
schools, a t Chingford and Chigwell. Con
tracts will be in the region of £ 2  0 0 0  each. 
Specifications and drawings will later be 
forwarded to  selected contractors. Apply 
to : County Architect, County Hall,
Chelmsford.

Leeds, December 30.—Supply and 
delivery of electrically operated pumping 
plant, with motors, switchgear, etc. Par
ticulars from Sewerage Engineer’s Office, 
Civic Hall. Leeds.

Camberwell, January  20.—Supply of 
electric lamps for 12 months. Particulars 
from Engineer and Surveyor, Town Hall, 
Camberwell, S.E.15.

OVERSEAS

New South Wales, Australia, Decem
ber 23.—Supply of steam  raising plant and 
12 500 kW turbo-alternator and auxiliary 
equipment, for Port Kembla power station. 
Particulars from New South Wales Govern
ment Offices, London.

Victoria, Australia, January  15.—Supply 
of 1 500 kW  automatically controlled
rectifier units, for Victoria Railways.
Particulars from Agent-General for Vic
toria, Victoria House, Melbourne Place, 
London, W.C.2.

Victoria, Australia, January  22.—Two 
50 000 kW turbo-generators, with con
densing plant, etc. Specification from
State Electricity Commission of Victoria, 
22, William Street, Melbourne. Deposit, 
£4 4s.

Mr. Emanuel Shinwell, Minister of Fuel 
and Power, has agreed to perform the 
opening ceremony, to-morrow’, of the 
£ 1 000 0 0 0  extension to the Hull electricity 
undertaking’s generating station.
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Company News
D r a k e  a n d  G o r h a m .—Net prft. for yr. 

to Juno 30, £13 554 (£ 1 2  104), div. 5% 
(same), fwd. £34 743 (£27 439).

M o n t r e a l  L i g h t ,  H e a t  a n d  P o w e r  
C o n s o l i d a t e d . —The company, whose pro
perties were expropriated two years ago 
by tho Quebec Government and are still 
not paid for, have declared a  dividend of 
25 cents, payable on January 2. This 
makes a total of 75 cents declared this 
year, compared with 45 cents in 1945.

E d m u n d s o n ’s  E l e c t r i c i t y  C o r p . ,  L t d .  
—Tho interim dividend on the £ 6  750 000 
ordinary capital is to be increased by J% 
to 3% on account of the year ending 
March 31 next. The net profit for the 
half-year ended Sept. 30 last is stated as 
£263 596, against £206 239 for the period 
April-September, 1945.

Y a r r o w  a n d  Co ., L t d . —A t the annual 
meeting, tho chairman (Sir Harold Yarrow, 
Bt.) said th a t the land boiler depart
ment was engaged on important contracts 
for Yarrow boilers, both home and export, 
for power stations and industrial estab
lishments, and the orders on hand and 
anticipated would keep this department 
busy for some time.

O n t a r i o  H y d r o - E l e c t r i c  P o w e r  C o m 
m i s s i o n . —In an interim report presented 
as a basis for consideration to tho Ontario 
Municipal Electric Association, the Com
mission has expressed the opinion th a t a 
sum of § 2 0 0  0 0 0  0 0 0 , spread over twenty 
years, would cover the cost of changing 
the present 25 c.p.s. supply in the Niagara 
district to 60 c.p.s., thus bringing it into 
line with other districts in Canada and 
the U.S. The proposed change, it was 
stated, would not materially increase whole
sale rates for power, and retail consumer 
rates would not be raised.

A d e l a i d e  E l e c t r i c  S u p p l y  Co.—A Bill 
has been passed by both Houses of the 
South Australian Parliament transferring 
to an electricity tru st the overseas assets 
which the company held. The Premier 
described tho legislation as being extremely 
fair to shareholders. As the tru st would 
now have the whole undertaking, the 
Government considered preference share
holders should be paid tho scheduled m arket 
value of their shares without deduction, 
and ordinary shareholders should receive 
the financial benefits which would accrue 
to them under the principal Act if it re
mained in its present form. Tho Premier ■ 
emphasised that, legal questions regarding 
the locality of the assets might cause pro
longed litigation, and a valuation of the 
assets would be difficult and would take 
a long time.

F a l k ,  S t a d e l m a n n  a n d  Co., L t d . — Pre
siding a t the annual'general meeting, Mr. 
Gustav Falk, chairman and joint managing 
director, remarked th a t i t  was the 60th 
annual meeting of tho company. Tho 
business had been founded by the late Mr. 
S . Falk in 1882; it was formed into a 
private limited liability company in 1887, 
and into a  public company in 1928. Since 
those early days, tho company had steadily 
progressed in all branches of its trading, 
and they had planned their manufacturing 
facilities so tha t they were in a position to 
continue development both technically and 
commercially to meet ever-changing con
ditions. The works were well equipped 
w ith plant and machinery of the most 
modern types, which would enable them 
to participate and contribute to the full 
in their spheres of activity pertaining to 
lighting, iieating and cooking apparatus 
for domestic, industrial and commercial re
quirements, not only in this country, but 
throughout the world. Export trade was 
making satisfactory progress, and, whilst 
every effort was being made to foster this, 
home requirements could not be neglected 
where goods were still in short supply.

Metal Prices
Monday, D ecem ber 2 

Copper— Price Inc. Dec.
B est Selected (nom .)...per ton £96 30 0 — —

• Electro Wire bare ... „  £98 0 0 — —
H.O. Wires, basis ... „  £112 5 0 — —
S h e e t ........................... „  £138 10 0 — —

Bronze Electrical quality 
1% Tin—
Wire (Telephone) basis per ton £134 0 0 — —

Brass (60/40)—
Rod basis ...................  „  10 %d. — —
W i r e ................................. „  > .3% d. — —

Iron and Steel—
Pig Iron (E . Coast H e

m atite  No. 1) . . .p e r to n  £8 19 0 — —
Galvanised Steel Wire 

(Cable Armouring)
basis 0.104 in. ... „  £33 0 0 —

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

Lead Pig—
English ...................  „  £50 10 0 — —
Foreign and Colonial... „  £55 0 0 — —

Tin—
Ingo t (minim um  of

99.9% purity) ... „  £384 0 0 —
Wire, basi3 ..................per lb. 4s. 10id .  —

Aluminium Ingots ...p e r ton  £72 15 0 — —
S v e l t e r ................................  „  £55 0 0 — —
Mercury (spot) . . .  p e rb o tt .  £25 0 0 — —
Prices of galvanised steel wire and steel tape supplied by 
C.M.A. O ther m etal prices supplied by  B .I. Callender’s 

' Cables, L td . The la tte r  prices are  nominal only *nd do 
n o t include any allowances for tariff charges.
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Mortgages and Charges
N o t e . —  The Companies A c t of 1908 provides th a t  

ruerv  mortgage or charge sh a ll be registered w ithin  
l  .a fu r  *ts creation , an d  th a t every com pany

»hall, tn  its an nu al sum m ary , specify the to ta l amount 
r e f rom lt tn  resPect o f  mortgages or charges. 

The follow ing mortgages an d  charges have been 
registered. The to ta l debt prior to the present creation , 
as shown tn the an nu al sum m ary, is given— m arked  
with  an *—follow ed b y  the d a te  o f the sum m aryy but 
tuch to ta l m a y  have been reduced.

E l e c t r o n i c  I n s t r u m e n t s ,  L t d .  (for
merly E l e c t r o t e s t ,  L t d . ) ,  Richmond 
(Sy.).— Nov. 11, assignment securing to 
Barclays Bank, Ltd., all monoys duo or 
to become due to the B ank ; charged on 
certain contract moneys. *Nil. Juno 28. 
1946.

“  G l o w g e n  ”  A l l  E l e c t r i c s ,  L t d . ,  
London, W.—Nov. S, £210 first dob., to 
W. Hodges, E ast F inchley; general charge.

Orders for Discharge
D r e w ,  Sidney. Frank, 2 , Carmel Street, 

Abertitlery, Monmouth. Radio and cycle

Coming
Friday. December 6 (To-day)

X .E .E .—L o n d o n .  M e a s u r e m e n t s  a n d  T r a n s 
m i s s io n  S e c t io n s .  D is c u s s io n  o n  " D e s i r a b l e  
f e a t u r e s  o f  P r o t e c t i v e  B e l a y s , "  o p e n e d  b y  0 . 
B y d e r  a n d  P .  I t .  B i r c h ,  ¡¡.so p .m .

I l l u m i n a t i n g  E n g i n e e r i n g  s o c i e t y ,  B i r 
m i n g h a m .—D e b a t e : " C a n  t h e  I .E .S .  C o d e  b e  
P r o f i t a b l y  A p p l ie d  t o  I n d u s t r y ? ”  6 p .m .

I n s t i t u t e  o f  p h y s i c s . —L o n d o n .  "  T h e  x- 
r a y  E x a m i n a t i o n  o t  B a d io  V a lv e s ,"  C. 
C ro x s o n , fo l lo w e d  b y  "  M a g n if ie d  I m a g e s  "  
( I n d u s t r i a l  B a d io lo g y  G ro u p ) .

Saturday, December 7
JU N IO R  IN STITU TIO N  OF EN G IN EERS.— 

M a n c h e s t e r .  “  S h o r t  C i r c u i t  T e s t i n g  S t a t i o n s  
f o r  t h e  P r o v in g  o f  C i r c u i t  B r e a k e r s , "  B . J .  
B i r k m s h a w .  2.S0 p .m .

Monday, December 9
I .E .E . ,  N .E . Ce n t r e .— N e w c o s t le -o n - T v n e .

"  T h e  D e v e lo p m e n t  o f  t h e  G a s - C u s h io n  C a b le  
S y s t e m  f o r  t h e  H ig h e s t  V o l t a g e s ,”  T . B  P . 
H a r r i s o n .  6.15 p .m .

IN STITU TIO N  OF POST OFFICE ELECTRICAL 
ENGINEERS.—L o n d o n .  "  T h e  C i r c u i t  L a b o r a t o r y  
in  W a r - t im e ,"  C . H . W r i g h t .  5 p .m .

I .E .E . ,  W . CENTRE.—B r i s t o l .  S u m m a r y  o f  
P a p e r s  a n d  L e c tu r e s  a t  t h e  R a d io lo c a t io n  
C o n v e n t io n ,  D r .  K . A . S m i t h .  5 p .m .

Tuesday, December 10
I .E .E . ,  SCOTTISH CENTRE.—G la s g o w . " D e 

g a u s s i n g , ”  W . C, P o t t s  a n d  I .  S . F r a s e r .
6.15 p .m .

I .E .E . ,  N .W . C E N T R E —M a n c h e s t e r .  “ T h e  
A n a ly s i s  o f  V i b r a t i o n  P r o b le m s , "  A . J .  K in g .

l .E .E .—L o n d o n .  R a d io  S e c t io n .  D is c u s s io n  
011 “  T h e  D e s ig n  a n d  P e r f o r m a n c e  o f  D e c e iv 
in g  A e r i a l s  f o r  T e le v i s io n ,”  o p e n e d  b v  E . C. 
C o rk .

I .E .E . ,  X . M i d l a n d  C e n t r e .  — L e e d s . 

THE ELEC TRIC IAN

dealer. Courb—Tredegar, Abertillery and 
Bargoed. Dato of Order—October 17, 
1946. Discharged subject to consent to 
judgment being entered against him in the 
Tredegar, Abertillery and Bargoed County 
Court for tho sum of £33 together with 
£ 1  1 0 s. for costs of the judgment.

B a r l o w ,  Alfred James (trading as 
Barlow Brothers), 9, Brunswick Place, 
City Road, London. Electrical and general 
engineer. Court—High Court of Justice. 
Dato of Order—October 17, 1946. Bank
rupt discharged.

Receiving Order
L a w s o n ,  Lancelot Ernest, residing at 

House Boat “ Jean,” Sheppards Boat 
Yard, Salford, near Bristol, and pre
viously residing and carrying on business 
a t 1, Northam Road, Six Dials, Southamp
ton, under tho name of Lawson’s Radio, 
as a radio and electrical engineer. Court— 
Southampton. Date of Receiving Order— 
November 8 , 1946. Debtor’s Petition.

Events
I n s t a l l a t i o n s  S e c t io n .  D is c u s s io n  o n  "  E a r t h 
in g  o f  L o w  a n d  M e d iu m  V o l t a g e  I n s t a l l a t i o n s ,  
I n c l u d i n g  T e le c o m m u n ic a t i o n s  S y s t e m s ."
6 p .m .

B r i t i s h  k i n e m a t o g r a p h  s o c i e t y .—N ew - 
c a s t le - o n - T y n e .  " F l u o r e s c e n t  L i g h t i n g , ”
A . G . P e n n y .  10.30 a .m .

B r i t i s h  K i n e m a t o g r a p h  S o c i e t y . —M a n 
c h e s t e r ,  "  F lu o r e s c e n t  L i g h t i n g , ”  W . A . B . 
S to y le .  10.30 a .p i.

IN STITU TE OF PHYSICS.—G la s g o w . "  B e t a 
t r o n s , "  P r o f .  M. L . O l ip h a n t .

Wednesday, December 11
IN STITU TE OF W E L D IN G .-G la s g o w . “ T h e  

D e v e lo p m e n t  o f  W e ld in g  E l e c t r o d e s ,”  J .  I I . 
P a t e r s o n .  6.!,5 p .m .

I .E . E .—L o u d o n .  T r a n s m i s s i o n  S e c t io n .
"  L i g h t n i n g  S u r g e s  o n  T r a n s m i s s i o n  L in e s  in  
I r e l a n d , ”  B . C. C u ffe . 5.30 p .m .

Thursday, December 12
B R ITISH  IN STITU TIO N  OF BADIO EN G INEERS.— 

G la s g o w . “ A i r c r a f t  B a d i o ,"  F l t . - L t .  C . B o v il l .  
6.1,5 p .m .

IN STITU TE OF W ELD IN G .—S h e ff ie ld . " D e 
v e l o p m e n t s  i n  R e s i s t a n c e  W e ld in g ,”  11. W . 
A y e r s .

ELECTRICAL EN G INEERIN G  SOCIETY.—L o n d o n . 
“  T h e  P o w e r  T r a n s f o r m e r , ”  i î ,  V . D a r to n .  
S p .m .

I .E .E .—L o n d o n .  I n s t a l l a t i o n s  S e c t io n .  
“  G r o w in g  I m p o r t a n c e  o f  P l a s t i c s  i n  t h e  E l e c 
t r i c a l  I n d u s t r y , ”  G . E . I l a e f e l y .  5.30 p .m .

Friday, December 13
IN STITU TE OF W ELD IN G .— B i r m in g h a m .  

“ E l e c t r o n i c  C o n t r o l s  f o r  R e s i s t a n c e  W e ld e r s ,"
B . G. H ig g in s .

IN STITU TE OF ECONOMIC EN G INEERIN G  — 
L o n d o n .  “  I n d u s t r i a l  H e a t i n g . "  J .  E .  K e ll .
7 p .m .
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w ire .MARSHALL RICHARDS

W ire drawing—
east/ to some—a but/bear to others?
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You may be brutal to a rod. 
You will be gentle with a •001" 
wire—but you will not draw very 
much of it unless your dies and 
vour machines are right. Not 
nearly right — quite right!

MARSHALL RICHARDS MACHINE Co.,Ltd., Crook, Co. Durham, England. Tele : Crook 206 

6 DECEM BER 1946 THE ELEC TR IC IA N

The condition of your dies is so 
important that we repeat— they 
must he RIGHT. And of course 
the machines are important too. 
Finishing sizes from -008'' to -001" 
at suitable speeds between 1000 
and 4000 feet per minute.
These machines are doing their 
job because they are right. Why? 
you may ask. Of course there are 
a lot of reasons why they are 
right, and we shall be glad to give 
you all the relevant technical ex
planations and details you may 
require.
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To solve tne problem of 
identifying various components 
quickly, mark them with Lasso 
Identification Tape. Saves time 
and labour. No special tools are 
required. Simply press on with 
the lingers. Lasso Tape also makes 
neat permanent name tabs for 
tools, furniture, containers and 
plastics. Supplied in 10 yd. rolls, 
indelibly printed with your own 
inscriptions. All Lasso Tapes are 
tested for tensile strength, dura
bility and electrical resistance, and 
are resistant to water, oil and 
solvents. Inform ative booklet 
free on request.

L A S S O LA S T IC

L A S S O P H A N E

L A S S O B A N D  

• LA SS O V IC  

LA SS O FIB R E

L A S S O T H E N E

L A S S O T H Y L

4 ^  PRODUCTS

Pressure Sensitive Tapes
FO R  S E A L IN G , L A B E L L IN G  & ID E N T IF IC A T IO N

H E R T S  P H A R M A C E U T IC A L S  L T D . ,  W elwyn Carden C i t y ;H e n s .  T e l :  W elwyn Carden 3333 (6  lines)  (C2>)
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fy t c s g # 1’
TELEPHONES L td.

SB . K IN G SW A Y . LONDON. W .C.2

Tel.:-H0t. MM.
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The MODERN Electrical Distribution Unit 
— neat — com pact and easily  expan dab le

Much smarter than old-fashioned 
electrical installations. CEMDU 
makes the whole distribution 
system more accessible, as well 
as easier to expand.

Compact and housed in attrac
tively finished metal cases, the 
CEMDU embodies everything—

fuses, switch and meter— neatly 
arranged where they can be 
instantly r e a c h e d .  V a r i o u s  
arrangements of the CEMDU are 
available to meet any particular 
requirement.

The new and novel C . E. “  Latra- 
lok ”  Fuse is incorporated.

CEMDU
CA RLISLE ELEC TR IC A L  MAINS D ISTR IBU TIO N  U N IT

Write for full details to the Sol e Makers.

£A R L|5l.f; ELECTRICAL M AN U FACTU RIN G  CO., LTD.,
BENTCLIFFE W O RK S, ECCLES, LANCS.

’Phones : Eccles 1691/2¡314. ’Grams : “  Carlectric ”  Eceles.

6 D E C E M B E R  1946
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royds
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Here’s the Electric Kitchen shown at the “ B R IT A IN  c a n  m a k e  i t  ”
Exhibition with its Electrolux Silent Refrigerator built in at convenient
waist height.
Electrolux c built-in ’ Refrigerators, which can be operated by Electricity, are 
once again in production; regular and adequate deliveries can be made in 
1 9 4 7  for Housing Schemes.
As Electrolux has no machinery, or moving parts, this means freedom from 
vibration, absence of wear and tear, low maintenance cost, all-round-depend-
ability and, above all, absolute silence at all times.

ELECTROLUX LTD • LUTON • BEDS.
H e a d  Office : 153/5 R e g e n t S tre e t, L o n d o n , W .l  

A lto  M anufacturers o f  the fam ous Electrolux Suction CleanerBy Appointment
Refrigerator

MoKers

By Appointment 
Suction CUaner and 

Refrigerate) 
Manufacturers'

C * Electrolux
R E F R I G E R A T I O N
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The
Changeful

Hour

SANGAMO WESTON LTD., ENFIELD, MIDDLESEX. Phone : Enfield 3434-1242 

S C O T T I S H  D E P O T :  142a  ST.  V I N C E N T  S T R E E T ,  G L A S G O W ,  C. 2
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Shorter days . . . Longer nights . . .  a day- 
to-day variation in the times of sunrise and 
sunset—yet how unfailingly is this variation 
taken into consideration by the Sangamo 
Weston Solar Dial Time Switch.

SAN Once again the result of the high Sangamo 
Weston Standards of material and workman- 

t r _ rlrri_ . T ship are reflected in absolute vear-in-year-
Whb I UN out reliability.

<& d  TIME SWITCH



T h e old  w ay  w ith  in
d iv id u al c ircu its  em p lo y ,  
ing BSS.546 2, 5 and I5A. 
unfused p lugs. T o  add  
fu rth er  s o c k e t  o u t le ts  is 
ex p en siv e  and co m p lica tes  
th e  w ir in g  s till  fu rth er .

T h e m od ern  m eth o d  
w ith  th e  d o m e s t ic  ring  
c ircu it  in corp ora tin g  th e  
D .S. “ o n e .s iz e ” fu sed  plug  
and  s o c k e t;  any n u m b er  
o f  e x tr a  s o c k e t  o u t le ts  can  
b e  added  s im p ly  and  
ch eap ly .

FUSE!! PLUO & SOCKET 
s  bw. 230  V
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EU 46.

Announcement of Dorman & Smith Ltd.— Manchester— London— Glasgow

INDUSTRIES ALREADY
IHDUSTRIR
(U S ) A D H E 5 I V E  T A P E

For wrapping, for sealing, for masking, for protection, 
for rivetting, for joining, for identification . . . .  in 
dozens of ways INDUSTRIA is helping manufacturers 
to save time, to save money.
Can we help you ? Please do not hesitate to ask for 
free sample rolls and illustrated brochures, or for any 
advice we can give about the application of self- 
adhesive tapes to your needs.
IN D USTRIA  now available overprinted to your own 
design at a reasonable cost.

INDUSTRIA self-adhesive tapes in cellulose, cloth or paper

INDUSTRIAL TAPES LIMITED
92,94, N ew m an  S tree t, London, W .l ’P hones M U Seum  4215 & 8246/8

T H E  E L E C T R IC IA N
@  E.S
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C nsure the reliability of your products by the

selection of a switch of PROVEN efficiency. There is built 

into A R R O W  switches something you'll not find elsewhere. 

. . .  a more scientific design . . .  a more positive action . . 

greater accuracy in detail and increased durability under 

severe operating conditions.

ARROW ELECTRIC SWITCHES LIMITED
H A N G E R  L A N E , L O N D O N , W .5

TUMBLER SWITCHES
w  I ' i

ARROW
Q U IC K  M AKE A N D  BREAK

30 am p. D ouble am p. D ou ble  P ole
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ROTHmiLL
C A B L C  IN S U L A T IN G

TulUi^uârù.M
______ ___ ______

A U C H M U TY  & 
ROTHES PAPER 
MILLS, MARK1NCH 

SCOTLAND

LONDON 
I Tudor Street 

E .C4

MANCHESTER 
372 Corn Exchange 

Buildings 
Corporation Street

BIRMINGHAM
116

Colmore Row
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