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ENERGY FOR THE
NATION’S FACTORIES, WORKS 

& PUBLIC SERVICES
U ninterrupted transmission of electrical 
energy by C .M .A . Cables in quantity  
greater than ever before in our history  
is playing a most vital part in Brita in ’s 

supreme effort for victory.

CABLES

MEMBERS OF THE C .M .A .
Th e In d ia  R u b b e r. 
G u tta -P erc h a 'A  T e le ­
graph  W o rk s C o . Ltd . 
(T he S ilv e r to w n  C o .)

C o n n o lly i (B lack le y) 
Ltd

T h e  C ra lg p a rk  Elec 
tr ie  C a b le  C o  Ltd

G re e n g a te  & Irw e ll 
R u b b e r  C o  Ltd

S ism en «  B ro th e rs  & 
C o Ltd (S iem en s 
E lec tr ic  L a m p s and 

S u p p lies Ltd )

Advt. o f the Cable Makers' Association, High Holborn House, 52-54 High Holborn, W .C . I .  Phone: Holborn 7633
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c f  K n o w in g  K c w

Centuries before Man realised the 
necessity for elasticity in his 
constructional w ork, the spider 
had proved the point—in practice. 
Subsequently Man copied the 
Spider’s W eb—the lightest and 
most tenuous construction in the 
W orld . Now, although Man still 
works with Metals that are inert 
and inelastic, there are no limits 
to the “ e lastic ity ”  of the mind 
in producing new designs from 
Industrial metals. Thereby is
measured the art of Progress.

LEADERS IN 
ELECTRIC 

WATER HEATING

HEATRAE LTD., N O R W IC H PH O N E : N O R W IC H  2SI3I GRAMS : HEATRAE, N O RW IC H

“ WESTMINSTER”
Brush

Holders
100,000
SUPPLIED
MADE TO SUIT  
ANY MACHINE

Dynamos and Motors Rewound and 
Re-constructed. “  Partridge ”  Pressure 
Detectors, “ Partridge”  Earthing Devices, 
Switchgear, Photographic Arc Lamps, 
Electric Welders, Medical Arc Lamps

The WESTMINSTER ENG.Co.Ltd.
Victoria Road,Willesden Junction, N.W.IO

Telephone : 
Willesden 1700-1

Telegrams:
“  Regency, Phone ̂ London

THE “ FACILE" 
TERMINAL

Send for Prices 
and List of all 
k i n d s  of  

Terminals

& C O .R O S S  C O U R T N E Y  “Ltd !
A S H B R O O K  R O A D ,  L O N D O N ,  N.  19

CLUTCHES
t o  t h e  s p e c i f i c  

/  r e q u i r e m e n t s  o f  
y  o u r  c u s t o m e r s

M a k e r s  o f  a l l  t y ­
p e s  o f  r e p e t i t i o n  
p r o d u o t s  f r o m  
t h e  b a r  in  a ll  

m e t a l s

M  C L and R E P E T I T I O N  LTD
Pool Lane - L a n q le q  • B i r m i n g h a m

A
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t i h e r m o p l a s t i c ^ c a b l e s

FOR ALL ESSENTIAL PURPOSES 

COMMUNICATIONS—PO W ER—LIG H T IN G

\ A / E  are actively engaged in all the manufacture o f V .I.R .
”  ▼ and synthetic Insulated cables to meet the urgent req u ire­

ments of war. O u r Research Laboratories have been associated 
with the development of synthetic materials as cable insulants 
for many years before the w ar, and the experience thus gained 
has been applied to the manufacture o f our cable products.

V .I.R . and synthetic insu lated cables 
produced by th is Company are being 
used fo r all essentia l w ar purposes.

Standard Telephones and Cables Limited
( Cable Sales Department)

N O R T H  W O O L W I C H ,  L O N D O N ,  E . I 6
Telephone : Albert Dock 1401
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m an w e k n o w  has w orked  o u t by  means o f  a slide-rule and a b it o f  snooping that 
3 5 1,4 2 9  m an-hours w ere  lost to  industry on  February 1 7 th, 1944  by drilling holes w ith  
hand drills instead o f  D esoutter pow er drills. H e says that the result o f  this im m ense loss 
o f  tim e was that w hen  the w orkers cam e to  w o rk  next day it was really February 1 8th, 
19 0 3 . A fter a b it o f  a pause w hile o u r eyes stopped rolling, w e said w e th ough t there was 
a catch in  it. W e  said w o u ld n ’t it be February 18 th , 19 8 5 . Like British Sum m er T im e, 
first yo u  p u t it  o n  and then you  take it off. H e said, no , it was I9°3 like he said and w hat a 
terrible waste o f  tim e. H e said the British w ere always getting ready for the previous w ar 
and this proved  it. W ell, w e  w ouldn’t  stand for that so w e slung h im  ou t and his slide- 
rule after h im . B u t it’s a shaking sort o f  a though t, isn’t i t ; A nd no th ing  you  can do 
abou t it because D esoutter Tools w eren ’t  invented in 19 0 3 .

DESOUTTER Specialists in Lightweight Pneumatic &  Electric Portable Tools
DESOUTTER BROS. LTD., DEPT. R , THE HYDE, HENDON, LONDON, N .W .9 PHONE : COUNDALE £34i-7-S-9

C .R .C ,  1 4 6
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Igranic Magnetic Speci­
alities have been tried 
and p ro ved jn  some of 
the largest industrial 
plants in th is country. 
They are built to w ith ­
stand years of arduous 

service.

Igranic Magnetic devices 
include :

Magnetic Brakes 
Magnetic Clutches 
Lifting Magnets 
Magnetic Separators 
Magnetic Solenoids, etc.

Illustration above shows 
Igranic Lifting Magnet. 
Below, Igranie Type “  M "  

Magnetic Brake.

W rite fo r 
Detailed 
Leaflets
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b XELECTRIC MOTORS
I T  I  W ITH A PPR O P R IA TE

, n /  CONTROL GEAR
for any industrial application  

•  •  •

Range includes:- G en era l In d u stria l, T extile , M achine-too l, S te e l 
W orks, R o lling  M ill, C ra n e , and  M in ing  M otors

General Industrial 
A .C . Motor 

(Squirrel-cage Type)

B T H  products include a ll  
kinds o f  electric  p lant and  
eq u ip m en t; M azda  lam ps an d  
M azdalux ligh ting equipm ent.

In the coming period o f  
general reconstruction
SPEC IFY  BTH

E L E C T R IC A L  EQ U IP M E N T

1D  T T  U
r

ÀD  1  H THE BRJTISH THOMSON-HOUSTON CO.. LTD.
IROW N H O U S E . A LD W V C M . LON  DO N . W .C .2 .

A3JV4

iO V . 11
ÎpTeasI  give generously  ̂

^ mT M B R A N C E
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The design, construction and reliability which 

characterise Parsons Transform ers are a direct result of 
many years’ experience in manufacture and operation

C A .P A E S O N S
&b CO M PA N Y  L ip

N E W C A S T L E - O N - T Y N E  6
LONDON O F F IC E : 56 V IC T O R IA  ST R EET , L O N D O N , S .W .I



Large numbers of Sturtevant Industrial Vacuum  
Cleaners are successfully operating in factories 
and industrial works of all types engaged on 
essential w ar w ork.
They are giving continuous service and m aintaining  
therhighest efficiency under the m ost exacting con­
ditions. Experience shows that the system atic and 
regular use of a Sturtevant C leaner overcom es dust 
problem s and increases the efficiency of all cleaning 
operations. Fu rtherm ore , it has been proved 
conclusively by a great many users that better and 
greater output can be produced as a resu lt of the 
very clean conditions obtainable by using a Sturtevant 
Industrial Vacuum  Cleaner.

Innumerable tests have proved that, due to the
high mechanical and electrical efficiency, Sturtevant
Cleaners clean more quickly and thoroughly than 
any others of equal power. May we send 
particulars and our publication U .I3 9 I ?

October 20 , 1944 E l e c t r i c a l  R e v ie w

S t u r t e v a n t  e n g i n e e r i n g  Co . l t d .
25.W 0R C E ST E R  ROAD, SUTTON.SURREY.
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ECONOMY
d  F1 0 0 R  5 PA CE

N e w m a n  Totally En­
closed Motors are proof 

against damage caused by 

dust, grit, swarf and 

coolants.
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DAVIDSON & CO„LTD.,SIROCCO ENGINEERING W O R K S ,  BELFAST. 
LONDON LEED S M ANCHESTER GLASGOW  BIRMINGHAM NEWCASTLE CARDIFF DUBLIN
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HYDRO-ELECTRIC DEVELOPMENT
for

THE GALLOWAY 
WATER POWER CO.

The E.H.T. UNDERGROUND CABLES
and

OVERHEAD TRANSMISSION LINES

WERE SUPPLIED and INSTALLED BY

W. T. GLOYER & Co. Ltd.
TRAFFORD PARK MANCHESTER 17 J3
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HAI TI
m e t e r s

FERRANTI l.T D .. H oM nwood. Lancs. i~ a ~  QM- i w ,  ^  ^
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E L E C T R I C  F I R E S  

AND C O O K E R S

T h. hese are typical examples 

of the electric fires and 

cookers that we will be 

making as soon as the war 

permits.

“ YOU CAN’T BEAT 
A BELLING”

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

BRIDGE WORKS . ENFIELD . MIDDX . TELEphone: HOWARD 1212

Established, over 30 years

C .R .C . 3 1 5
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O verhead
Service Accessories

Representative item s from the very comprehensive  
range of H E N L E Y  Overhead Service Accessories.

May we send you further details ?

H E N L E Y  A eria l Service Fuse. The
withdrawable fuse carrier can be sealed. 
Line wires interlock if porcelain is 
broken. (30 and 60 amp. working 
current).

H E N L E Y  A eria l 
Service Fuse com­
bining duties of both 
line tap and fuse. 
Suitable for insulat­
ed or bare service 
w ire . (30 amp. 
working current).

H E N L E Y  Nut type Service
Tap specially designed to 
prevent trouble due to vibra­
tion. Four standard sizes. 
Insulating shroud effectively 
insulates service connections.

Branches 
and 

Agents 
through­
out the 
W orld .

Outdoor Service Fuse. Fuse 
holder replaceable from ground 
level. No pole climbing. Suitable 
for mounting on exterio r walls or 
overhead line poles. (30 amp. 
working current). 100 amp. 
model also available — this is 
suitable also for mounting with 
shackle insulator.

H E N L E Y
ELECTRICAL DISTRIBUTION  

EQUIPM ENT
W.T.HENLEYS TELEGRAPH WORKS. CO. LTD. MILTON COURT. WESTC0TT. DORKING. SURREY



ELECTRO ZINCING
by

t h e  g a l v a n a x  p r o c e s s

is approved by the A .I.D . when a 
zinc coating is specified as a substi-

C fdl7"u,m plating owing to a 
shortage of the latter metal.

For fast deposits on wrought! iron 
and steel it is unequalled in colour 
simple to operate, and has excellent 
throw ing power besides providing 
efficient protection from rust. 2

6REAT HAMPTON STREET

BIRMINGHAM 18 
 —

E l e c t r i c a l  R e v ie w  October 2 0 ,1 9 4 4
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S IE M E N S  BROTHERS & C° LT?
W O O L W I C H , L O N D O N / S . E . I 8

T e le p h o n e  :  W O O L W IC H  2 0 2 0

'  Other m anufactures: V .I.R . W ires & Cables o f  a ll classes
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FOR THE PRESENT AND THE FUTURE-
Consult the

on STREET LIGHTING

^  IM PRO VISATION- 
FOR WARTIME . . .
The adaptation of m any peacetime installa­
tions to  the improved wartim e street lighting 
perm itted in m any areas is quite simple, and 
new equipm ent is only required in relatively 
few cases. May we assist you and submit 
our suggestions ? W rite for leaflet giving 
recommendations for converting G.E.C. 
lanterns to  comply with the latest regulations.

Z.3130
G.E.C. Reflector for 0.02 f.c. 

illum ination .

^  SCIENTIFIC PLANNING 
FOR POST - WAR STREET 
LIGHTING . . .
Peacetime lighting cannot be improvised. 
Safety on the road depends on scientific 
equipment and correct layout planning. The 
G.E.C. was a pioneer in modern street 
lighting. I t  led the way with the Osira 
electric discharge lamp, w ith “ road bright­
ness ■” planning, and w ith lanterns designed 
on engineering principles.

G.E.C. lighting engineers are glad to place their 
services at the disposal o f lighting authorities who 
want to prepare fo r  a brighter B rita in .

Z.8128
Side e n try  D ifrac to r lan te rn  

for “ R oad  B righ tness.”

A d v t. o f  The General E lectric Co. L td ., M agnet House, K ingsw ay, London, W .C .2
m



J>
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R E S E A R C H  B E H I N D  L l t i H T I N C  ~ ])J

LIFE-TEST
TN order to keep continuous check 

on the “ burn-out ” life of Mazda 
Lamps, batches of lamps, taken at 
random from normal production, 
are tested to destruction in the 
BTH Lamp Testing Laboratory.
In the equipment shown, the lamps 
under test are on the other side of 
the racks. Each lamp throws heat 
on to a highly ingenious thermal 
relay of BTH design. Each relay 
is connected to its own electric 
clock which automatically records 
the time of “ burn-out.”

This is just 
one of a multitude 
of scientific devices 
employed in the BTH Laboratories 
to maintain and improve the quality 
of Mazda Lamps.
BTH RESEARCH AIDS INDUSTRY
B T H  Research Laboratories have made 
an intensive study of both the physical 
and psychological aspects of lighting in 
wartim e industry and their knowledge 
and experience are at the disposal of the 
principals of ini strial undertakings 
through the Adazcia L ighting Advisory 
Service.

,t+l'l i g h t i n g  a d v i s o r y  s e r v i c e

T h e  British Thom son-H ouston  Co., L td ., Crow n H ouse, A ldw ych, L ondon , W .C .2
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S . W O L F  £• CO.  LTD. .  P I O N E E R  W O R K S ,  H A N G E R  L A N E ,  L O N D O N ,  W . 5 ,  PER i vo l e  5631-3

S A V E  T I M E  • I N C R E A S E  O U T P U T  • C O N S E R V E  E N E R G Y

1330

Ci
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YOU CAN BANK' ON

C R O m P T O l l
Wo Dots. C A B L E

C R O M P T O N  P A R K I N S O N  L I M I T E D ,  E L E C T R A  H O U S E ,  V I C T O R I A  E M B A N K M E N T ,  L O N D O N ,  W . C . 2
Telephone : TEMple Bar 5911 Telegrams : Crompark .E strand , London
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L/C202

—and for
better lighting-COSMOS AND METROVICK LAMPS-
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This remarkable number of Holgun Drills has has far exceeded our claim for '/•<" lightweight 

been produced in record time, and the service drills The Holgun has proved th e  lightweight

demanded from them by war-time industries drill for all industries-nqw and in the future. .

A  H eavy-duty Jacobs 3 - jaw 
geared precision chuck, threaded 
on spindle

B D eep-groove ball bearing on 
chuck spindle w ith inner and 
o u ter  races locked in place — 
minimizes w ear, ensures spindle 
accuracy

C  Spllned mounting o f  spindle gear increases 
strength, facilitates inspection, reduces noise 
friction w ear

D  N eedle roller bearing on  back end 01 
spindle

E Full-size arm ature pinion, w ith 12  teeth, 
ensures sm ooth, qu iet operation  less w ear 
longer service

F  Sturdy interm ediate gear ball bearing 
mounted inside the gear

G  G en erous size, double grease-sealed ball 
bearing on arm ature shaft

! A m ple air o u tle t slots prevent clogging 
o f  the ventilating system

I Full-size fan m ounted on arm ature 
shaft

J  Pow erfu l Black & D eck er Universal 
M otor . through-bo lts hold field 
securely

K  Famous Pistol G rip  & Trigger 
Switch "  Instant release sw itch 
control convenient for right o r  left- 
hand use

L  Sw itch-locking pin for optional use 
on continuous operations 

M Tw o-pole autom atic release sw itch 
locking pin. cord protector.and 3-w ire 
cable are m ounted in handle as one 
com plete unit

N  T hree jcreen ed  air inlets (on top  
and both sides), any tw o  o f w hich 
provide ample ventilation 

O  Brush ho lders and springs 
mounted on moulded bakelite brush 
ring, locked in place by the switch 
handle

BLACK & DECKER LTD • HARMONDSWORTH • MIDDX
P H O N E: W EST D R A YTO N  2681/6. GRA M S: "  B LA C D E C K ."  W EST  D R A YTO N
BRAN CH SERVICE STA TIO N S: LONDON ■ B IRM IN GHAM  ■ BRISTOL ■ GLASGOW  LEED S M A N C H ESTER  ■ N O TTIN G HAM
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¥ |  IT ’S A B O U T  '

J

An explosion - a very 
rapid chemical reac­
tion . d e ve lo p in g  a 
sudden high pressure 
by the simultaneous

f , \ i r ' jm  formation of a targe 
, volume of gases and 

j V ’  - the liberation of great 
k, v * *  heat energy. If the
X ^ --- energy developed by

an explosive compound 
^  were released slowly.

and not in the fraction
of a second, there 
could be no explosion.

ime is the ruling factor

— and speaking of time, may 
we mention that for positive 
accuracy with dependability 
you could not offer anything
better than the Ferranti C ock



in the  Electrical Industry , the 

pre-war pre-eminence of G EN TS’ 

of Leicester will no t be forgotten 

when Peace is once more pro­

claimed and In dustry  dem ands 

the products they m anufacture.

G E N T  & CO. LT D ., Faraday W o rk s, L E IC ES T E R  SBSgow 0 6 ?  ’ b e lfa^ 51^ 0 ^ ^
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j SOUND SIGNAL!'; 
LUMINOUS' 

c a l l  system s 

STAFF LOCATORS 

M INING SIG N A LS 

f ire , b u r g l a r  & 
BANK  r a id

a l a r m s  

T E L E P H O N E S  
R e l a y s  

W ATCHM AN’S

CLOCKS
e l e c t r ic  

im p u l s e  a n d  

SYN CH RO N O U S 
CLOCKS

P I O N E E R S

A N G  E N
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P R ECISIO N  T Y P E  

Illustration shows an example 
of an N .C .S . Frequency Meter 
of Precision type, complying 
with B.S.S. No. 8 9 -1 9 3 7  
for sh o rt-ran g e  precision  
accuracy, being w ithin 0-1%  
of the mean value of the 
frequencies shown on the 
scale.

These instrum ents are inde­
pendent of voltage and tem ­
perature variations over wide 
lim its and develop no self­
heating erro rs. Low v.a. 
consumption.

Supplied with 90, 150, or 
200 deg. scales.

IN D U S T R IA L  TY P E  

Industrial Type Frequency  
M eters are also available in 
all sizes from 4" to 12" 
diam eter dials w ith 90 deg. 
scales (approx.).

Nalder Lipman Patents

N .C .S . P R O D U C T S  include all types 
of Measuring Instruments, Indicating  
o r Recording, Switchboard or 
Portable. A lso  Protective Relays, 
Synchronisers, C ircu it Breakers, 
Earth Leakage Trips, etc. Every unit 
is designed for maximum operating 
efficiency, re liab ility  and durability, 
prices being competitive w ithout 
sacrifice of quality.

Quotations on request.

NALDER BROS. & THOMPSON LTD.
c n J Ä ' t V . i n « )  D A LS T O N  LA N E  W O R K S , L O N D O N , E.8. o c c Œ London

Telegrams :



2 6 E l e c t r ic a l  R e v ie w October 20, 1944



October 2 0 , 1944 E l e c t r ic a l  R e v ie w 2 7

T H /S  S O R T  O F  T H IN G  C A N  G O  O N  TO N  E V E R

A ra b b it  m ay  be a  dunce a t  som e th in g s ,  b u t he  does kn o w  h is  m u lt ip lic a t io n . 
B u t d o n ’t  be deceived . T h is  is  no  fa m ily —i t ’s th e  sam e ra b b it  ev ery  tim e . S tu d y  
e ach  one ( th ro u g h  a  m ag n ify in g  g lass  i f  you  lik e ) a n d  y o u ’ll  find th e y ’re  a ll 
e x a c tly  a lik e .  Y ou g e t  th e  sam e th in g  am o n g  T ru-W el e le c tr ic a l ly  w elded s te e l 
tu b e s . T h ey  a re  m ass-p ro d u ced  a t  speed, m illio n  a f te r  m illio n . E v ery  le n g th  
rece iv es  th e  sam e  e x a m in a tio n  a n d  t e s ts  fo r p re c is io n . T ru-W el T ubes com e to  
yo u  re a d y  fo r  y o u r  job , a l l  id e n tic a l  in  d im en sio n , s t r e n g th ,  a n d  c o n c e n tr ic ity ,

acco rd in g  to  y o u r  o rd e rs , so t h a t  
m a n ip u la t io n  p ro v id es a b so lu te ly  u n i­
fo rm  re s u lts .  Y es—th is  s o r t  of th in g  
will go on  fo r ever.

T. 13f A M E M B E R

M A D E  B Y
TUBE PRODUCTS LTD

O LD BURY  • BIRM INGHAM

O F  T H E  T U B E  I N V E S T M E N T S  G R O U P
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‘i V "
. I 1

PAPER INSULATED, 
RUBBER INSULATED 
P.V.C INSULATED, 
CAMBRIC INSULATED, 
AND OTHER

THE LIVERPOOL ELECTRIC CABLE C?, L™
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LEAFLET 126

T h i s  r e c e n t  HIGGS p u b l i c a t io n  
h a s  b e e n  r e c e iv e d  w i t h  e n t h u ­
s i a s m  a n d  h a s  p r o v o k e d  
universal interest.
Its contents throw a  r e v e a l in g  
l i g h t  o n  th e  m a n y  p o te n t ia l  
u s e s  o f  e le c tr ic  m o to r s  on far ms 
and  illustrate w h at a  v a lu a b le  
c o n t r i b u t io n  th e y  c a n  m a k e  
to w a r d s  im proving the pro­
ductive e f f ic ie n c y  o f  th is  v i t a l  
i n d u s t r y .

• .su ™ B r is to l D u nd ee, G la sg o w , L ondon, M a n ch ester ,  
Notttogham, Peterborough, Sheffield, Wolverbotnptoo.
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ELCO
oFiqht

//

C R  V S  E L C O  * L I M I T E D  • b e
“ t o y
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Ä c U D  S W » * * *
y \ U  ■ I* * *  FOR SUPPLY AND DISTRIBUDISTRIBUTION 

UNDER ALL SERVICE-CONDITIONS

CLASS-C  

75/150 MVA 

400, 800, 

or 

1,200 

amperes

,i un I ;;

c —S r - 't— mm— r—

SINGLE OR DUPLICATE BUSBARS
DIRECT-HAND, SPRING, OR SOLENOID OPERATION

CLASS-B 

250/350 MVA 

400, 800, 1,200, 

1,600, or 2000 
amperes





October 20 , 1944 E l e c t r i c a l  R e v ie w 33

The New Craftsmanship for
post-war housing

The millions of new houses which are and will be needed in this country— 
“ prefabricated ” and brick built alike—will call for ample supplies of standardised 
electrical products of good design, quality and durability.

The M.E.M. factory is fully equipped to turn out switches, fuseboards, and other 
electrical gear immediately the change over from war priorities to peacetime production 
becomes permissible. By full mechanisation and skilled planning M.E.M. engineers 
have created the New Craftsmanship which might be described as quality in quantities.

Quality depends upon good design, good materials and tested construction. 
Quantity production is the result of mechanisation and organisation. The M.E.M.

factory is self-contained and self-sufficient. It produces 
good electrical gear from start to finish—good all through.

M E M  8 ” 
All-Insula ted  
Switch and Fuse

SWITCHGEAR
FUSECEAR

MOTOR STARTERS  
ELECTRIC FIRES

M I D L A N D  E L E C T R I C  M A N U F A C T U R I N G  C O  LTD. ,  T Y S E L E Y ,  B I R M I N G H A M ,  11
London Showrooms and Stores ; 21-22 Rathbone Place, London, W .l • Manchester Showrooms and Stores: 48-50 Chapel Street, Salford, 3
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! % e  a / A e e &  

m a ^ t h  ^ A m k d

Industry relies on the electric motor, fa ith fu l robot 
servant o f m ankind, for the production o f  its goods. 

British manufacturers of

E l e c t r i c  M o t o r s
are proud o f  their vast contribution.

W R ITE T O  E .C .C .  F O R  Q U O T A T I O N .
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VITREOUS OR STOVE ENAMELLED FINISH

E Q U I P M E N T
FOR EFFICIENCY. ECONOMY b  SERVICE

The following Lists are available on request:—
FLUORESCENT LIGHTING FITTINGS . . . L.E. iW  
INDUSTRA REFLECTORS . . . . . . . .  L.E. 1141
WORKSHOP BRACKETS  ...................L.E. I23i/I,

R O Y A L  E D I S W A N  ^ M P S
A N D  F L U O R E S C E N T  L I G H T I N G  T U B E S

wys/s.

THE EDISON SW AN  ELEC TR IC  C O . LTD . 155 C H A R IN G  CROSS RD ., LO N D O N , W .C .2  (l .b.53)

D
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Typical Infra-Red Staving Plant, (ßy courtesy of The G .E .C .)

Sy n t h e t i c

Resin
(O IL-BASE)

Varnishes

CLEAR

M472 Varnish 

M830 „

S I  10 • „

BLACK

R587 Varnish

T H E R M O B O N D S  are suitable for baking 
by the IN F R A - R E D  R A Y  P R O C E S S

The Sterling Varnish Company Ltd,
(Specialists in Insulation since 1894)

F R A S E R  R O A D ,  T R A F F O R D  P A R K ,  M A N C H E S T E R  11
Phone : TRAFFORD PARK 2231/2.. T , . . .  M

LO N D O N  OFFICE—Phone : STREATHAM 7389 ELECTRiC ’ M ANCHESTER 
LO N D O N  STORES-Phone : HOP 3791
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IÏ

DRAKE & GORHAM LT?
STANDARD RD.- NORTH ACTON • N.W.10
Telephones: W illesden 6601-2 Telegram s: Tincomar “ Harles London.”

A LS O  
M A K E R S  

OF THE

Æ a ù o u h  c o ô lô  o h  A c te  oA e  
d a t e d  A y  < iA ù tg A o iù d  c o p p e r

coftnectiond iAkouqSiout.

OVERHEAD
DISTRIBUTION

S Y S T E M S



38 E l e c t r i c a l  R e v i e w  October 20, 1944

FUSION WELDED DRUMS

Marine engineers are not slow in 
appreciating the advantages of Babcock 
Fusion Welded Drum construction. The 
upper illustration shows Babcock Marine 
Boilers all with welded drums in multiple 
production for the British Merchant 
Navy. The lower illustration shows 
one of the actual Drums, built for a 
working pressure of 450 lb./sq. inch.

BABCOCK * W ILCOX LTD • LO N DON , ™ 4NGDON ST'
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PORTABLE OIL TESTER
(M A IN S OPERATED)

F O R  T H E  R A P I D  T E S T I N G  O F  

T R A N S F O R M E R  & S W I T C H  O I L S

£  Entirely self-contained and arranged for d irect 
connection to any low voltage A .C . Supply.

%  The test voltage is adjusted continuously and 
smoothly from zero to 40 kV.

£  The control gear is contained in a detachable lid 
which is placed w ell clear of the high tension 
circuits.

Q  The form factor closely follows a sine wave 
at all voltages.

0  Can be adapted for high voltage insulation 
flash testing when required.

E V E R E T T  E D G C U M B E
Manufacturers o f  all kinds o f  indicating and recording 

electrical instruments. Photometry experts

C O L I N D A L E  W O R K S ,  L O N D O N ,  N . W . 9
Phone : Co lind ale  6045
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M a s s  I n s t a l l a t i o n
E lectrical P ro v is io n s  fo r  N ew  H o u sin g  Schem es

I N  o rd e r th a t  th e  m an y  th o u sa n d s  o f  
sm all houses a n d  flats w hich  a re  to  be 

built in the  n e a r  fu tu re  m ay  be h o m es in the  
fullest sense, th e  sam e o rd e r  o f  p rio rity  will 
be req u ired  fo r  th e ir  e lectrificatio n  as is 
given to  th e ir  c o n stru c tio n . E xperience  
with ex is ting  p ro p e rtie s  in d ica te s  th a t, 
w ith a p p ro p ria te ly  o rg an ised  p ro d u c tiv e  
m ethods a n d  som e m o d ifica tio n s in in ­
s ta lla tio n  tech n iq u e , th e  o c cu p a n ts  o f  the  
new dw ellings, desp ite  m o d es t incom es, 
should  be ab le  eco n o m ica lly  to  en jo y  all 
the ad v an tag es th a t  a rise  fro m  th e  use o f  
electricity  fo r  a ll p u rp o ses.

Encouraging Full Use
I t w ill n o t  be en o u g h  th a t  th e  new  in ­

s ta lla tio n s sh o u ld  be  c a rr ied  o u t o n  so u n d  
engineering  lines. T hey  sh o u ld  be designed 
w ith th e  positiv e  a im  o f  e n co u rag in g  the  
fullest use o f  e lectric ity  n o t o n ly  fo r  the  
m ore  o rd in a ry  do m estic  p u rp o ses, b u t a lso  
fo r th e  c o n v en ien t w o rk in g  o f  v a rio u s 
essentially  e lectrica l sm all ap p lian ces w hich 
m ay be ex p ec ted  to  b ecom e av a ilab le  in 
g rea te r n u m b ers  as tim e  goes on . T hese  
requ isites m u st b e  in  co n fo rm ity  w ith  th e  
need fo r  ra p id  m a n u fa c tu re  a t  low  cost, 
en ta iling  a  h igh  degree o f  s ta n d a rd isa tio n  
an d  th e  a d o p tio n  o f  m ass-p ro d u c tio n  
m ethods.

T his ra re  o p p o r tu n ity  o f  s ta rtin g  w ith  a 
clean sla te , b u t w ith  th e  benefit o f  k n o w ­
ledge o f  w h a t h as g one  before , has been 
seized by  th e  S tu d y  C o m m ittee  o p e ra tin g  
u n d e r th e  æ gis o f  th e  In s ti tu tio n  o f  E lec­
trica l E n g in eers  in  m ak in g  th e  reco m ­
m en d a tio n s  fo r p re -p la n n ed  in s ta lla tio n s  
w hich a re  su m m arised  on  a n o th e r  page. 
O f g rea t im p o rta n ce  is th e  p lea  th a t p ro ­

v ision  sh o u ld  b e  m ad e  a t  th e  o u tse t fo r  a ll 
likely  a p p lic a tio n s  o f  e lectric ity . O th e r 
p ro p o sa ls  o f  a  b asic  c h a ra c te r  a re  th o se  fo r  
th e  s ta n d a rd isa tio n  o f  a  new  60-A  c o n ­
su m e r’s c o n tro l ; o f  a  rin g  c ircu it fo r serv ing  
a liberal a llo w an ce  o f  g enera l u tility  sockets 
th ro u g h o u t th e  h o u se  (w hich  w o u ld  call fo r  
som e m o d ifica tio n  o f  th e  I .E .E . R eg u la ­
tio n s ) ;  a n d  o f  a new  3-kW  a ll-p u rp o se  
so cket o u tle t w ith  a  fuse  in th e  plug.

F o r  m ee ting  th e  d e m a n d  fo r e lectric  
co o k ers  w hich  is expec ted  to  p ro g ress a t  a  
ra te  exceed ing  even th a t o f  th e  im ­
m ed ia te ly  p re -w ar years, th e  h o rizo n ta l 
k in d  is ad v o ca ted . T h is h a s p ro v ed  
p o p u la r  in  the  D o m in io n s a n d  its m a n u ­
fac tu re  fo r  th e  h o m e  m ark e t sh o u ld  th e re ­
fo re  possess advan tag es. T h a t th e  value 
o f  c o n s ta n t h o t-w a te r  supp lies sh o u ld  be 
reco gn ised  goes w ith o u t saying, b u t m o re  
effo rt will p ro b a b ly  have  to  be expended  
in  p ressin g  th e  case  fo r  d o m estic  re ­
fr ig e ra to rs  ; no  d o u b t, as th e  C o m m ittee  
suggests, p re sen t costs o f  these  c o u ld  be 
m ate ria lly  red u ced  th ro u g h  q u a n tity  p ro ­
du c tio n .

Standard Plugs and Sockets
A s som e m illions o f  so ck e t o u tle ts  will 

be  n eeded , it is g ra tify in g  th a t  th e  C o m ­
m ittee  w as o f  o n e  m in d  reg ard in g  a  new  
s ta n d a rd . I t  w as less fo r tu n a te  in its 
fa ilu re  to  decide  th e  ro u n d  versus flat p in  
co n tro v e rsy  ; th e  co n sid ered  o p in io n  o f  
m an u fa c tu re rs  o n  th e  p ro d u c tio n  aspects, 
w hich th e  C o m m ittee  aw aits, will, it is to  
be  h o p ed , n o t  be  de layed . F in a lity  c a n ­
n o t  ye t be reach ed , fo r  causes o u ts id e  th e  
c o n tro l o f  th e  in d u stry , o n  th e  q u e stio n  o f  
w h e th er v .i.r. o r  p .v .c . in su la ted  cab les will

E
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b e  m o st re ad ily  a v a ilab le . P lastic s  d o  n o t 
o th e rw ise  m ak e  an  ap p rec ia b le  sh o w in g  in 
th e  R e p o r t ;  n o r  d o  a ll- in su la ted  system s. 
T h e  fo reg o in g  co m m e n ts  ap p ly  o f  co u rse  
to  new  hou ses, a n d  n o t  to  a ll o f  these . T h e  
g re a te r  n u m b e r  o f  b u ild in g s a lre ad y  in  
ex is tence  w ill, n o  d o u b t,_ a b so rb  th e  o u tp u t 
o f  m o re  c o n v e n tio n a l ' p ro d u c tio n  lines 
u n til  th ey  beco m e  o b so le scen t in  th e  n o rm a l 
co u rse . T h e  p re se n t R e p o r t  p re sen ts  a n  
im ag in a tiv e  a n d  p ra c tic a l t r e a tm e n t o f  a  
su b jec t o f  g re a t u rg en cy  a n d  c an  b e  c o m ­
m en d e d  to  th e  ca re fu l s tu d y  o f  th o se  in ­
ten d in g  to  ta k e  p a r t  in  th e  p ro jec te d  
In s t i tu t io n  d iscu ssio n  o n  p o s t-w a r  in ­
sta lla tio n s .

R u n n in g  lik e  a  re fra in  
An Absolute th ro u g h  th e  In s ta lla tio n  

Essential S tu d y  C o m m itte e ’s R e p o r t  
is a  p le a  fo r  e a rly  c o n ­

su lta tio n  be tw een  th e  h a lf-d o z en  in te res ts  
w h ich  (a p a r t  fro m  th e  o w n e r a n d  o ccu p ie r) 
m ay  be  co n ce rn ed  in  th e  c o n s tru c tio n  o f  a  
b u ild in g , in  o rd e r  to  en su re  th e  p ro v is io n  
o f  a d e q u a te  e lec trica l facilities. I t  is to  be  
h o p e d  th a t  w h a t m ig h t superfic ia lly  a p p e a r  
to  be  a  S h a k e sp e are an  “  d a m n a b le  i te ra ­
t io n  ”  w ill be  e ffec tua l a t  las t. I t  is an  
am plified  ech o  o f  w h a t h a s  b een  u rg e d  so 
o ften  a n d , in  th e  first in s tan ce , so  lo n g  
ago . M r. G . O . W atso n  in  h is ad d ress  
to  th e  I .E .E . In s ta lla tio n s  S ec tio n  (re ­
p o r te d  o n  p . 552) q u o te d  a  c o m p la in t 
m ad e  as fa r  b a ck  as 1889 th a t  th e  e lectrica l 
in s ta lla tio n  is “  u su a lly  th e  la s t th in g  c o n ­
s id e red  by  th e  d esigner o f  a  sh ip  ; c o n ­
seq u en tly  th e  eng ine  a n d  d y n am o  h av e  to  
be  p u t  in  any  c o rn e r  th a t  m ay  be fo u n d  fo r 
th e m .”

N o t  t h e  le a s t  o f  th e  
Keeping in se rv ic e s  r e n d e r e d  b y  th e  

Touch f o u r  s e c tio n s  o f  th e  I.E .E .
a re  th e  o p p o rtu n itie s  th a t  

th ey  offer fo r  m a in ta in in g  c o n ta c ts  a m o n g  
th e  m em b ers , w hich  th e  w a r y ears have  
gen era lly  so  sad ly  in te rru p te d . T h e  
ra n g e  o f  c o n ta c ts  po ss ib le  in p re sen t c ir ­
cu m stan ces  h a s been  g rea tly  e x ten d ed  by 
th e  in fo rm a l lu n ch eo n s  w h ich  th e  sections 
hav e  o rg an ised . T w ice as m an y  m em b ers 
a n d  guests (m an y  fro m  overseas) as th e  
250 o r  so  w h o  c o u ld  be acc o m m o d a te d  h ad , 
it  w as s ta te d , w ished  to  be  p re sen t a t  th e  
fu n c tio n  o f  th e  In s ta lla tio n s  S ec tion  over 
w h ich  M r. A . G . R am sey  p re s id ed  la s t 
w eek, in d ic a tin g  th a t  th e  b o n d s  u n itin g  
e lec trica l eng ineers a re  n o t  o n ly  th o se  du e  
to  c o m m o n  tech n ica l in te res ts .

O n e  o f  th e  m o s t  p leasing  
Long-Term fe a tu re s  to  us o f  a recent 
Cable Test visit to  Y o rk s h ire  to  see the

in s ta lla tio n  w h ich  is n ea r­
ing  co m p le tio n  fo r  th e  lo n g -te rm  tes tin g  of 
a  new  c o m p re ss io n  c ab le  fo r  o p e ra tio n  at 
132 kV  (d esc rib ed  in  th is  issue) w as the 
o p p o r tu n ity  to  a p p re c ia te  f irs t-h an d  how 
th e  C e n tra l  E lec tric ity  B o a rd  is co -o pera ting  
to  m ak e  th e  e x p e rim e n t p o ssib le . I t  is 
ex trem e ly  d ifficult o r  well n ig h  im possible 
fo r  cab le  m ak e rs  to  a r ra n g e  independen tly  
fo r  a d e q u a te  lo n g -te rm  te s tin g  a t  th e  highest 
tran sm iss io n  v o ltag es, a n d  in  view  o f  the 
w idely  d ifferin g  sch o o ls  o f  th o u g h t as to 
w h a t fo rm  a  v e ry -h ig h -v o ltag e  cab le  should 
ta k e  i t  is n o t  to o  m u ch  to  say  th a t  such 
h e a lth y  c o -o p e ra tio n  n o w  m u st have  an 
e n o rm o u s ly  b enefic ia l effect o n  th e  future 
d ev e lo p m en t o f  th e  tra n sm iss io n  o f  elec­
tric ity .

T h e r e  h a s  been  too 
Quality and g re a t a  ten d e n cy  in  the 

Price p a s t  to  c o n s id e r that 
B ritish  g o o d s  w ill sell in 

o v e rseas m a rk e ts  b e ca u se  o f  th e ir  superio r 
q u a litie s . A lth o u g h  th is  b e lie f  is firmly 
b a se d  on  fa c t i t  sh o u ld  n o t  be  considered  
tru e  in  a ll cases a n d  in  a ll p laces. Som e­
tim es i t  h a s  b een  u sed  as a n  excuse fo r  ha lf­
h e a r te d  sa le sm a n sh ip  a n d  w h ile  th is  has 
“  g o t aw ay  w ith  i t  ”  fo r  a tim e  co m p etito rs  
hav e  o ften  s to len  a  m a rc h  o n  B ritish 
e x p o rte rs  by  p ro d u c in g  so m e th in g  quite 
as g o o d  as th e irs  a t  a  b e tte r  p rice . T h ere  is 
still a  d e m a n d  fo r  g o o d  q u a lity  b u t  there  is 
a  lim it to  th e  e x tra  a m o u n t  w h ich  w ill be 
p a id  fo r  it. B u t so m e  c u s to m e rs  prefer 
ch eap n ess  to  q u a lity  a ll th e  tim e . In  this 
case  it w ill be  n ecessa ry  to  m o d ify  ideals if 
fo re ig n  c o m p e tit io n  is to  b e  co u n te red . 
M a n u fa c tu re rs  a re  c o n s ta n tly  b e in g  urged 
to  s tu d y  th e ir  m a rk e ts  ; it  is q u ite  as 
im p o r ta n t  to  a c q u ire  a  th o ro u g h  know ledge 
o f  c o m p e tito rs ’ p ro d u c ts  a n d  m e th o d s .

W h e n  th e  lig h tin g  re- 
Lighting Costs s tr ic tio n s  w ere  e ased  m any  

lo ca l a u th o r i t ie s  decided  
th a t  th e  expense  in v o lv ed  in  a  ha lf-w ay  
m easu re  w as n o t w o r th  w h ile . T heir 
p eo p le , s tro n g ly  h o p in g  fo r  a n  early  
re tu rn  to  n o rm a l lig h tin g , h a v e  generally  
acq u iesced — th o u g h  n o t  a lw ay s— a n d  in 
m an y  p laces th e  m a tte r  is s till be ing  
d iscussed . In  o u r  o p in io n  th e  q u e s tio n  is 
en tire ly  on e  o f  cost. I t  is a g o o d  th in g  fo r 
th e  p u b h c  to  h av e  as m u ch  lig h t as p o ss ib le  
a n d  th ey  sh o u ld  be  g iven  it  un less  th e



October 20, 1944 E l e c t r ic a l  R e v ie w 543

expense is q u ite  u n re aso n a b le , as it o ften  
will be, e specia lly  w here  th e  s tree t-lig h tin g  
eq u ip m en t h a s  been  b ad ly  neg lected . 
A u th o ritie s  m u st, ta k e  in to  co n sid e ra tio n , 
how ever, th a t  th is  e q u ip m e n t w ill h av e  to  
be p u t in o rd e r  b e fo re  v ery  long .

T h e r e  is, o f  co u rse , th e  
Fuel Saving fuel e co n o m y  asp ec t. L as t 

w eek  in  th e  H o u se  o f  
C om m ons, M a jo r  L lo y d  G eo rg e  sa id  th a t 
full ligh ting  w o u ld  re q u ire  a n o th e r  m illion  
tons o f  co a l a  year. A t p re sen t lig h tin g  
was o n  a  m u ch  m o re  lim ited  scale  a n d  he  
had  a rra n g e d  to  find  th e  a d d itio n a l supp lies 
requ ired . (H e  d id  n o t  say  h o w  o r  h o w  
m uch.) O n  th e  o th e r  h a n d  M r. F . W . 
Purse  in  a  le tte r  to  th e  D aily  Telegraph  
shows th a t  he  is to ta lly  a g a in s t p a r tia l  
lighting, c o n sid e rin g  it  a  w aste  o f  fuel, 
lab o u r a n d  m ate ria ls . A lth o u g h  o p tim ism  
m ay hav e  been  a  little  d a m p e d  late ly , su re ly  
it c an n o t be  lo n g  b e fo re  fu ll lig h tin g  w ill be 
perm issib le  a n d  once  i t  is th e  a u th o ritie s  
will be u n a b le  to  w ith s ta n d  th e  ju stifiab le  
pub lic  d e m a n d  fo r  speedy  re s to ra tio n . 
T hey m u st b e  p re p a re d .

F a c e d  w ith  u rg e n t re- 
Post-war q u ests  fo r  ex p an s io n  o f

Priorities e lectric ity  su p p lies to  ru ra l
areas, th e  M in is te r  o f  F u e l 

and  Pow er h as in tim a te d  th a t  as so o n  as 
lab o u r a n d  m ate ria ls  a re  av a ilab le  a fte r  the  
w ar p r io r ity  is. to  b e  given to  th e  e lectrica l 
needs o f  th e  b o m b ed  a rea s a n d  o f  th e  
people  w h o  a re  w ith o u t h o m es o r  have  to  
live in  p a tc h e d  u p  p rem ises. F ew  w ill 
d ispu te  th e  ju s tic e  o f  th is  decision , b u t if  
there  is to  be  a  c o n sid e ra b le  de lay  in  
m eeting  th e  d e m a n d s o f  th e  c o u n try  
dw ellers, th o se  e lec tric ity  u n d e rta k in g s  
responsib le  fo r  c a te r in g  fo r  th em  sh o u ld  be 
ex o n era ted  fro m  a ll b lam e , fo r  th ey  hav e  
a lread y  m ad e  a  su b s ta n tia l s ta r t  w ith  th e ir  
p lan s fo r  ru ra l  e lectrifica tio n . I f  th ey  a re  
n o t a llo w ed  to  p ro c ee d  m o re  o p p o rtu n itie s  
will be given to  th o se  w ho  c la m o u r fo r  
“  re o rg a n isa tio n  ”  as a  c e r ta in  m ean s o f  
securing  a  su p p ly  o f  e lectric ity  fo r  c o u n try  
d istric ts.

T h e  in tro d u c tio n  o f  th e  
Refrigerator n ew  “  la rd e r-co n d itio n e r  ”  

Developments re fe rred  to  e lsew here  in th is 
issue  ra ises  severa l in te r­

estin g  p o in ts  in  re g a rd  ’to  th e  fu tu re  o f  
d o m estic  re frig e ra tio n . T h e  new  dev elo p ­
m e n t e n su res a  rea lly  a d e q u a te  s to rag e  
space, b u t  w ill th e  housew ife  really  th in k

she has a  re fr ig e ra to r  i f  she h as n o  ice- 
m ak in g  facilities ? T h e  re a so n  th e  la tte r  
a re  n o t p ro v id ed  is th a t  th e  c o m p a n y  
m ak in g  it co n sid e rs  i t  m o re  eco n o m ica l in  
th e  c ircu m stan ces to  p ro v id e  ice -m ak in g  
a p p a ra tu s  as a  se p a ra te  u n it  if  req u ired . 
S h o u ld  experience  sh o w  th a t  th e  housew ife, 
in  th e  c lim atic  c o n d itio n s  p re v a len t in  th is  
c o u n try , is c o n te n te d  to  be  w ith o u t ice,w hy, 
i t  m ig h t be  ask ed , sh o u ld  n o t  th e  n o rm a l 
ty p e  o f  re fr ig e ra to r  a lso  be  c o n s tru c te d  
w ith o u t ice -m ak in g  facilities fo r  th e  sak e  
o f  c h ea p n ess?  O n e  fu r th e r  q u e s tio n  : Is 
th e  sligh tly  g re a te r  c o n su m p tio n  th a n  th a t  
o f  th e  n o rm a l re fr ig e ra to r  im p o r ta n t  in  a  
w o rk in g  c lass h o u se  ? A t 2 k W h  a  d ay  
p ro b a b ly  n o t.

I n  o u r  issue  o f  A p ril 
South 2 8 th  w e c o m m e n te d  o n  

Australian Coal th e  tech n ica l d ifficulties 
likely  to  be  exp erien ced  by  

th e  A d e la id e  E lec tric  S u p p ly  C o m p an y  in  
co m p ly in g  w ith  th e  re q u e s t o f  th e  G o v e rn ­
m en t o f  S o u th  A u s tra lia  th a t  co a l m in ed  
in  th e  S ta te  fro m  th e  su b -b itu m in o u s  
d e p o sits  a t  L eigh  C reek , 380 m iles n o r th  o f  
A d e laid e , sh o u ld  be b u rn e d  a t  th e  c o m ­
p a n y ’s O sb o rn e  p o w e r s ta tio n . Since th en  
a n aly sis h a s  sh o w n  co a l fro m  a n  a d ja ce n t 
field to  c o n ta in  o n ly  5 p e r cen t, o f  a sh  as 
a g a in s t a b o u t  16 p e r  cen t, in  th e  o th e r  
dep o sits , b u t to  h av e  a  h ig h er m o is tu re  
c o n te n t o f  35 to  40  p e r  cen t, as m in ed . 
A lth o u g h  th e  q u a lity  o f  th is  m o re  recen tly  
d isco v ered  d e p o s it is so m ew h at b e tte r, th e  
c o s t o f  dea lin g  w ith  m o is tu re  is in ev itab ly  
h ig h  a n d  m ay  co n seq u en tly  n eu tra lise  
eco n o m ic  im p ro v em en ts  d u e  to  h ig h er 
calorific  va lue .

T h e  S o u th  A u s tra lia n  
Drying G o v e rn m en t is n o w  in-

Low-Grade v estig a tin g  th e  m erits  o f
Fuel th e  F le issn e r p ro cess , as

dev elo p ed  in  C a n a d a  a n d  
th e  U n ite d  S ta tes (th o u g h  n o t, w e believe, 
o n  an y  co n sid e rab le  co m m erc ia l scale), 
fo r  d ry in g  lo w -g rad e  co a l by  h igh -p ressu re  
s team  in  en clo sed  vessels. B y m ean s o f  
th is  p ro cess  th e  m o is tu re  c o n te n t is sa id  
to  be  m o re  th a n  h a lv ed  a n d  n o t  to  be 
th e re a f te r  a p p rec iab ly  in c reased  th ro u g h  
ex p o su re  to  th e  a ir . A t  th e  m o m en t, 
ho w ev er, i t  is still an  o p en  q u e s tio n  
w h e th er th e  expense  in cu rre d  in  d ry in g  
(assu m in g  th is  to  b e  d o n e  a t  th e  p it-h e ad ) 
m ay  n o t  be  g re a te r  th a n  sav ings in  t ra n s ­
p o r t  o f  m o is tu re  be tw een  coalfie ld  a n d  
p o w e r s ta tio n .
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C o m p r e s s io n  C a b le
E xperim ental

A M O ST interesting transm ission-cable 
experim ent is ab ou t to  be launched a t 

Osbaldwick, Y orkshire, where an  installation  
is near the po in t o f  com pletion for the long­
term  testing under service conditions o f a new 
type o f cable. This represents p a rt o f  a great 
collective effort th a t is being m ade by cable 
m anufacturers and  experts to  find a fully 
acceptable m edium  fo r the underg round  tran s­
m ission o f electricity a t  very high voltages, 
and  the experim ent is being m ade possible by 
the co-operation  o f the C entral Electricity 
B oard which has perm itted  the insertion o f a 
length o f the new cable in to  one o f its 132-kV 
grid lines, so th a t it can  be loaded under 
norm al service conditions, an d  has afforded 
the necessary site facilities. The cable m anu­
facturers are, o f course, p rov id ing  the 
necessary m eans o f sw itching in  and  o u t the 
test cable, w ith safeguards against possible 
unforeseen ill-behaviour o f  the cable.

T h e  in n e r  s h e a th  is  o v a l  a n d  t h e  o u t e r  sh e a th  
c ir c u la r , p r o v id in g  g a s  s p a c e s  b e tw e e n  th e  

s h e a th s  t o  p e r m i t  b r e a th in g

high-voltage und erg ro u n d  transm ission  con­
sequent on  the fo rm atio n  o f  “  voids ” in the 
dielectric systems o f  cables because o f the 
refusal o f  the lead  sheath ing to  con tract with 
the conducto r an d  dielectric a fte r they have 
been expanded as the  resu lt o f  lo ad  conditions.

A lthough  the  developm ent has been broadly 
classified as in  the  field o f gas-filled cables, 
as the gas is n o t con ta ined  w ithin the  dielectric 
system, i.e. inside the no rm al cable sheathing, 
we feel th a t gas-filled is hard ly  the right term. 
A ctually  the gas is applied  externally to  this 
sheath ing which is thereby caused to  “ breathe” 
w ith the co n traction  an d  expansion o f the 
conducto r by  the  gas pressure o f 200 lb. per 
sq. in. outside the sheath. This peculiarity 
pu ts the new  cable p ro p er, i.e. the simple 
fo rm ation  o f  conductor, dielectric and  inner 
sheath , constructionally  largely in  line with 
the long-standing and  accepted “  straight ” 
cable associated  with low er voltages. The 
new cable, which is in tended to  operate at 
132 kV and  is in consequence o f  the single­
core type on  account o f easier production 
and  installation, is in principle the sam e as an 
earlier three-core developm ent for 66-kV 
transm ission which appears to  have been 
operated  successfully, b u t “  secretly ”  for 
som e years past.

The later developm ent is, o f  course, in­
tended for three-pnase transm ission , a line 

G a s is  a p p lie d  a t  t h e  b a se  o f  t h e  s e a lin g -  consisting ot a cable group trenched in
en d  in s u la to r  th r o u g h  a  tw in  c h a m b e r  c a s t in g  ; triangular fo rm ation  with suitable
c o m p le t e  in s u la to r ,  o i l -  an d  g a s -c h a m b e r  , c „ u ] e f l ,m .t j  e Protection,

c a s t in g s  sh o w n  s e p a r a te ly  a t  b o t to m  llie  caDle )S not lim ited to  any one Size, bu t

Installation
The m anufacturers are the Enfield Cable 

W orks, L td ., and  the cable is designed to 
overcom e the difficulties associated with very-
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in giving the essential details o f  construction 
we refer specifically to the Osbaldwick cable 
which has a current rating o f  394 A, represent­
ing 90 M VA. The expansion and contraction 
to which we have referred is facilitated by the 
slightly oval section o f  the " breathing ”  
§heath ; therefore the cable construction 
starts with a slightly oval 0-40-sq. in. con­
ductor (61 0-093 in.) which is built up in a 
normal type o f  stranding machine. Under 
the precision control necessary for such very 
high voltage the core is lapped with lay ers o f  
paper tape (later suitably impregnated) up 
to a radial thickness o f  0-46 in. Over 
the paper is lapped a single 
tape o f  metallised paper screen 
and over this is extruded the inner 
oval lead sheath, or diaphragm 
which is 0-08 in. thick. The 
diaphragm is lightly reinforced 
by two oiled papers and covered 
with an oiled cotton tape.

An outer circular lead sheath 
0-12 in. thick is extruded over 
the reinforced oval sheath, with 
the result that there are two 
” new m oon “ spaces, one at 
each side o f  the oval between 
the reinforced inner sheath and 
the outer sheath. These spaces.

O il an d  g a s  s y s te m s  a re  c o n n e c te d  
t o  a  c o m p e n s a to r  w h ic h  b a la n c e s  
t h e  o i l  an d  g a s  p r e s su r e s  ; c o m ­
p e n s a to r  sh o w n  u p -s id e -d o w n  fo r  
c o n v e n ie n c e ,  in n e r  c o m p o n e n t  

r a ise d  t o  s h o w  b e llo w s

which really constitute a con­
tinuous space o f  varying depth 
right round the reinforced inner 
sheath, are filled with nitrogen 
gas at 200 lb. per sq. in.. so 
that the outer sheath acts as a gas retainer. 
The retaining sheath has a double reinforce­
ment. circumferentially and longitudinally.

The circumferential reinforcement consists 
o f two brass tapies which are lapped over tw o 
oiled papers and followed by a bedding o f 
bitumtnised paper to a radial thickness o f  
0 04 in., and by a compounded tape. The 
longitudinal reinforcement comprises narrow 
brass tapies applied overall. Finally there is

the makers' overall sandwich cable protection 
o f two layers o f  non-fibrous insulating 
material w hich is reinforced with compounded 
cotton tapes and, in turn, served with im­
pregnated hessian tapies. This build-up 
results in an overall diameter o f  about 3 in.

The installation at Osbaldwick is not yet 
completed, as our photographs show , and the 
cables, which represent a line length o f  a few 
hundred yards round a field, rise out o f  the 
ground and up the concrete piedestals o f  the 
spiecial switching structure where the cable ends 
are temporarily “  bottled off.” The cables 
will, however.terminate in spiecial sealing-end 

insulators which constitute an 
important pan  o f the cable in 
that the gas is applied to each 
cable at the base o f  the sealing- 
end insulator. This base, w hich 
is a casting on which the in­
sulator propier sits, has two 
chambers hermetically sealed 
from each other. The inner 
lead sheathing opiens out in the 
top chamber which is filled with 
oil at 200 lb. pier sq. in., while 
the outer sheathing opiens out 
into the bottom  chamber to 
which the nitrogen is applied 
at 200 lb. per sq. in. ; thus, 
through these two chambers 
the gas and oil systems are fed 
for the maintenance o f  stable 
w orking conditions, without any 
interferenoe with, or interplay 
between, the gas and oil systems.

The junction o f  the two 
chambers is sealed off externally 
by means o f a “  Victaulic ”  
joint consisting o f a ring with 
an inner trough containing a 
rubber gasket o f  similar con­
struction, with its channel 

communicating with the gas chamber. In 
this way the pressure o f  the gas forces the 
rubber against the inner walls o f  the exterior 
ring and effects a gas-tight joint. The 
base o f  the gas chamber is plumbed to 
the outer lead sheathing by a normal wiped 
joint, and by means o f  a casting, engaging 
flanges on the gas chamber and the exterior 
o f  the cable, the normal wipie is reinforced 
by an outer bismuth-alloy sealing joint.

-The g a s  p a th  is  c o n t in u e d  in  t h e  jo in t  b y  th e  s p a c e  b e tw e e n  t h e  r e in fo r c in g  tu b e  and th e  o u t e r  c a s in g  ; 
jo in t  b e fo r e  in s u la t in g  ( b o t to m )  an d  w ith  r e in fo r c in g  t u b e  in p o s it io n  ( to p )
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The gas is supplied to the cable from  
norm al service gas cylinders housed in 
specially designed gas-reservoir cabinets 
with suitable anchoring  arrangem ents. The 
equipm ent includes an au tom atic  regulating 
valve, a shut-off valve, a needle valve in the

sheath o f  the cable is represented  by a fluted 
copper sleeve which is p laced over the built-up 
dielectric a fter the precision h an d  taping 
has been applied.

This “ breath ing  ” sleeve is plum ber-w iped to 
the lead sheath o f the cable th rough  a  copper 
spinning a t each end. Over the fluted sleeve 
is a brass reinforcing tube, an d  overall there 
is an ou ter casing which represents, and is 
plum b jo in ted  to , the cable ou ter sheathing 
via  a copper spinning. T hus the gas path 
betw een the “  b reath ing  ” an d  ou ter sheaths 
o f the cable is represented in the jo in t by the 
space betw een the re inforcing tube o f the 
fluted sleeve an d  the ou ter casing. In  a 
sim ilar m anner to  the  arrangem ent a t the 
sealing-end insu lators, the norm al wiped 
jo in ts are reinforced by b ism uth-alloy castings 
in suitable re inforcing m oulds. The jo in t is 
ab o u t 5 ft. long overall, and  it is enclosed by a 
concrete box supported  on  the concrete 
floor o f  the jo in ting  p it and  filled with sand.

A b o v e  : T h e  c a b le s  r is e  
o u t  o f  th e  g ro u n d  and up  
t h e  c o n c r e t e  p e d e s ta ls  
o f  th e  sp e c ia l  s w itc h in g  
s tr u c tu r e  w h e r e  th e  
c a b le  e n d s  a r e  b o t t le d  

o ff.
R ig h t : M ea n s fo r
s w itc h in g  c a b le  in and  
o u t ,  w ith ’ s a fe g u a r d s  
a g a in s t  p o s s ib le  u n fo r e ­

s e e n  t r o u b le

gas line to  the cable, 
and various indicating 
pressure gauges. The 
gas-reservoir cabinet 
is connected by a pipe 
line directly to the 
gas cham ber a t the end o f the cable, i.e . 
a t the bottom  o f the sealing-end insulator, 
bu t there are connections from  the gas line 
and  from  the oil cham ber a t the end o f the 
cable to  a com pensator which preserves a 
balance between the oil pressure in the di­
electric system  o f the cable and  the gas 
between the inner and  ou ter sheaths on the 
bellows principle. The com pensator, with 
the necessary valves and  gauges, is m ounted 
on the pedestal carrying the sealing-end 
cham ber.

O f outstand ing  im portance is the m ethod o f 
jo in ting  the cable, which can  be supplied in 
'300 to  400-yd. lengths for norm al working 
conditions. In  this jo in t the “  breath ing ”

The 132-kV sealing bells a t Osbaldwick 
em body an entirely new principle, as applied 
to sealing bells, in dealing w ith the problem  of 
industrial pollu tion . The bells were supplied 
by T aylor T unnicliff & C o., L td ., in  collabora­
tion  w ith the Enfield C able W orks, L td. This 
principle o f  “ stab ilisa tion  ”  involves the 
coating o f the porcelain  w ith a  new  type of 
sem i-conducting glaze. Its  action  m ay best 
be explained by considering the  m echanism  of 
insu lato r flash-over due to  po llu tion  and 
m oisture.

In an unstabilised in su la to r a  surface 
current flows from  line to  earth  and, owing to 
the po llu tion  being non-uniform  the I 2 R 
loss vanes from  po in t to  poin t, the greater



dissipation occurring on  the higher-resistance resistance paths and initiate leakage current 
parts. This dissipation causes m ore rap id  surges which som etim es lead to  complete 
drying o u t o f  the m oisture a t the high re- flash-over.

In the stabilised insulator the contro l o f  
voltage gradient over the surface is taken 
over by the sem i-conducting glaze and  local 
overstressing is avoided. The degree o f 
stabilisation depends on the stabilising re-
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Each jo in t  in th e  c o m p r e s s io n  c a b le  is  a b o u t  5 f t .  
lo n g  o v e r a ll

sistance parts than  on the lower resistance 
parts ; consequently the potentials across the 
higher-resistance parts also increase, and 
eventually local arcs short-circuit the higher-

C a b le s  t r e n c h e d  in tr ia n g u la r  fo r m a t io n  a b o u t  
3 f t .  d e e p  w ith  c o n c r e te  s la b  p r o te c t io n

sistance ; the lower this is the greater is the 
stabilisation. In the Osbaldwick sealing ends 
the stabilising resistance is o f  the order o f 150 
m egohm s between line and earth  a t 20 deg. C.

C o sts  o f  F u e l  Saving*
'¡'•■ 'ETH O D S o f strik ing  a balance between 
ITM. fuel savings an d  expenditure o f  m an ­
power and m aterial required to p roduce them  
were discussed in a paper presented by M r . 
G. N . C r i t c h l e y  before the Institu te  o f 
Fuel a t M anchester on O ctober 18th. On the 
initiative o f the au thor, an interim  national 
standard  for fuel saving had been taken  by 
which schemes which saved enough coal a t £2 
per ton  to pay for them selves in  2£ years were 
approved. An im provem ent on this was sug­
gested in the paper which entailed the design of 
certain equipm ent on  an  increm ental ra ther 
than  an overall basis. The aim  was to  balance 
the m an-pow er expended in all stages o f m anu­
facturing, installing and m aintain ing  a fuel- 
saving device against the m ining m an-pow er 
econom ies it produced.

On the assum ption  th a t a saving o f 275 tons 
o f coal reduced the m ining lab o u r required  by 
one m an-year, the time taken (R T l ) for this 
econom y to defray the labour on the device gave

a stable relationship . A n  ex p lo ra to ry  relation­
ship between the financial repaym ent time, R T f, 
and  R Tl  show ed the present standard  R T f = 2 - 5  
yr. to correspond to a labour repaym ent tim e o f 
ab o u t one year, which was low er th a n  necessary. 
D uring  the w ar at least two years for the la tter 
w ould be justifiable, corresponding to R T f =  
4-5 yr. As an  exam ple o f  the effect o f  such a 
m odification, it was show n th a t the appropriate  
thickness o f heat-insulating brick for roofs of 
m etallurgical furnaces could be increased from  
6 to  7 J in. W hile R T L was relatively stable, 
R T f varied, so the relationship between the two 
w ould have to be kept constan tly  under review. 
A shortcom ing o f  the financial repaym ent-tim e 
concep t was' th a t it gave the sam e value to all 
grades o f  coal. A lab o u r repaym ent o f  a t least 
ten years w ould be app rop ria te  in peacetim e. 
The m ethod could be extended, e.g. to balance 
savings in boiler-house lab o u r against m an­
pow er used in  m anufacture, installa tion  and 
m aintenance.



548 E l e c t r i c a l  R e v ie w October 20, 1944

M a r in e  E le c t r ic a l  W o r k
S election  an d  T ra in in g  o f  E ngineers

r B I H E  theme o f Mr. G . O. W atson’s in- 
m  augural address to  the l.E .E . Installations 

Section on O ctober 12th, was the “ F u tu re  o f 
E lectrical Engineering in the M erchant N avy,” 
m ainly in  regard to  the train ing  an d  education  
o f electrical engineers, which he looked upon 
as the m ost pressing aspect. The quality and 
reliability o f electrical installations and 
appara tus in British ships was, he stated, 
higher to-day th an  ever before, as com para­
tive freedom  from  fires and  o ther troubles 
showed, bu t this had been used as an argum ent 
against im proving the qualifications and 
responsibilities o f  electrical superintendents 
and electricians.

Responsibility for Development
One consequence o f th is was that the 

initiative in any new direction was taken by 
m anufacturers, whereas it should  com e from  
those whose duty it was to  study running 
results and  capital charges in relation  to 
econom y if British ships were to  m aintain 
their com petitive position. F o r instance, 
there  was a tendency in  som e countries to 
ad o p t A C  instead o f D C  ; the advisability o f 
departing from  existing British practice and 
the problem s which were associated with 
variable-speed drives should be studied in a 
scientific m anner.

There were tw o problem s in training, 
nam ely the running and  m aintenance o f 
installations while a t sea and the progressive 
planning for future developm ent and  organisa­
tion  a t headquarters. The two were in­
separable because executives were p rom oted 
from  the lower ranks. M en o f the type 
educated in universities and technical colleges 
and draw n from  m anufacturers’ works should 
be encouraged to  become sea-going elec­
tricians. The present electricians had 
generally adopted  their calling by chance, 
having been perhaps wiremen o r co n tracto rs’ 
charge-hands who had rem ained with the ship 
bu t were w ithout encouragem ent to  im prove 
their position by study.

Grades and Qualifications
Two types o f  men were required. The 

first should be professional engineers, ranking 
as officers with a sta tus com parable with that 
o f  m arine engineers and sim ilarly graded. The 
ju n io r ranks would be uncertified, bu t their 
sea service on electrical work should qualify 
them  for p rom otion  (which it does n o t now ) 
after exam ination, coupled with prescribed 
w orkshop experience. Suitable qualifications 
w ould be the H igher N ational Certificate in 
Electrical Engineering o r the A .M .I.E .E . 
exam ination. Y ouths should be allowed one 
free day a week to a ttend  classes, while those

a t sea m ight have short intensive courses 
supplem ented by postal tuition.

The second type o f  electrical m an should 
have passed a suitably m odified City and 
Guilds exam ination , the course including the 
l.E .E . Regulations for the E lectrical Equip­
m ent o f  Ships instead  o f those for buildings. 
This would be com bined with apprenticeship 
to  a concern engaged in  installation or 
m aintenance o f  electrical installations of 
ships. The Institu te  o f M arine Engineers 
had form ulated  p roposals for the education 
and train ing  o f their m em bers. Similar 
represen tations should  now  be m ade on 
behalf o f  m arine electricians.

D uring  the course o f his address, Mr. 
W atson said th a t the first record  o f the use 
o f electricity in the M erchant Service (the 
R oyal N avy h ad  adopted  it earlier) was in 
1879 when the saloon o f the Pacific Steam 
N avigation  C o .’s new s.s. M endoza  was 
lighted by m eans o f a G ram m e dynam o and 
arc lam ps. In  1883 the Sw an U nited  Electric 
L ight Co. recorded the nam es o f twenty-five 
ocean-going steam ers illum inated  by in­
candescent lam ps, the largest o f  which was the 
C unarder s.s. Am erica  w ith 550 Swan lamps 
and four dynam os. In 1891 L loyd’s issued 
rules relating to  the use o f  electric light in 
vessels, p robably  the first code for electrical 
installations ever d raw n up.

Radio-Frequency Bridges
B E F O R E  com ing to  the m ore technical 

aspects o f his address on  O ctober 11th as 
chairm an  o f  the l.E .E . R adio  Section, M r. H. L. 
K irke gave an  account o f  discussions he, to­
gether w ith D r. Sm ith-R ose and  F. S. Barton, 
has had  w ith the In stitu te  o f  R adio  Engineers of 
A m erica, w hich has led up to  the fo rm ation  of a 
Liaison C om m ittee. As soon  as sufficient paper 
becom es available, abstrac ts o f  th e  American 
In stitu te 's  papers are to  ap p ear in the l.E.E. 
Journal and  vice versa.

Mr. K irke then tu rned  to a descrip tion  o f five 
types o f  rad io-frequency bridge which have 
been developed an d  used -d u rin g  the last ten 
years, nam ely, a short-w ave adm ittance bridge 
(1935), a m edium - and  long-w ave adm ittance 
bridge, a m edium - and  long-w ave m otor-ratio  
adm ittance bridge (15 kc to  2 M e per sec.), an 
u ltra-short-w ave h igh-adm ittance bridge (lOO kc 
to 100 M e per sec.), a m edium - and  long-wave 
series (low) im pedance bridge (100 kc to 2 Me 
per sec.), an d  in  ad d itio n  a low -frequency 
capacitance b ridge— the fo reru n n er o f  som e of 
the radio-frequency bridges. He concluded by 
giving som e p a r tic u la rs  o f associated  apparatus, 
including an  o s c il la to r  designed to  cover the 
frequency range fro m  150 kc to 28 M e per sec. in 
six bands with p ro v is io n  fo r  b attery  operation  
and  a s tra igh t-tuned  ra d io -f re q u e n c y  receiver
selectivity ° SC t0 r  a " d ^ io - f r e q u e n c y
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T r a n s fo r m e r  O p e r a t io n
Effect o f  L oad ing  o n  Life E xpec tan cy

TM/WORE econom ic operation  o f trans- 
1T M  form ers m ay be achieved by m ore 
effective use o f  capacity as loads increase and 
by reducing running charges. The advantage 
of adopting  the first course is, prim arily, 
that capital expenditure can  be postponed 
if desired and th a t  new units will em body 
any technical im provem ents in the interim . 
Such im provem ents m ay in  themselves 
lower running  charges, which with existing 
units m ay be reduced by closer a ttention  
to such factors as energy losses 
and m aintenance expenditure.

M ore effective u tilisation im­
plies increasing the load  on 
individual transform ers to an 
extent which does no t shorten the physical 
life unduly. The econom ic life o f  a tran s­
form er is usually reckoned m ore o r less 
arbitrarily  fo r accounting purposes a t from  
twenty to  th irty  years, a t the end o f which 
period all the fixed charges will have been 
met and  the depreciation allocations m ade 
will perm it the replacem ent o f the unit. 
The physical life may be considerably longer 
and whatever m argin rem ains is subject only 
to running charges.

The existence o f a m argin o f physical 
life indicates incom plete utilisation during 
the econom ic life. Financial policy m ay 
require under-utilisation w ith an econom ic 
life period less than  the actual life-expectancy. 
M oreover, loading below rated  capacity may

By C. H.  Pike,
G radua te  I .E .E .

These probably  give a reasonably accurate 
indication o f the useful life, since the insulation 
as a whole may re ta in  adequate strength after 
com plete deterioration  a t the ho tspo ts.(2> 
The values m ay in fact be conservative, 
since no  a ttem pt was m ade to  keep the 
am bient oil perfectly d ry ; hence the in­
sulation itself probably  contained m oisture. 
N ow  in  1942 F . M. C lark  showed*3* that 
the ra te  o f  m echanical deterioration  o f 
insulation increased with m oisture content, 

especially a t higher tem per­
atures. In  recent years the 
effect o f  developed acidity on 
m echanical strength has also 
been demonstrated.<4' 6' °> As 

in the M ontsinger research these effects were 
no t elim inated—no attem pt being m ade to 
keep the oil dry o r acid-free (though the 
quantities present were probably small)—the 
life values stated might reasonably  be con­
sidered as applicable to insulation used in 
p ractice .

Tem perature and Life
The starting po in t o f  a utilisation investiga­

tion  is the life expectancy required. Assum ing 
this is thirty-five years, the continuous 
m axim um  or ho t-spo t insulation  tem perature 
permissible is 80 deg. C. Hence a tran s­
form er can be loaded so as to  produce 
a hot-spot tem perature  o f  80 deg. C. con­
tinuously (the daily life consum ption being

T a b l e  1.— L if e  o f  O i l - I m m e r s e d  I n s u l a t io n

Tem perature, deg. C. 40 50 60 65 70 75 80 85 90 95 100 105
Years 82 70 58 52 46 40 35 30 23 16 10.5 7.0

minimise the to ta l energy loss and  m ain­
tenance charges. Nevertheless, m ore effective 
utilisation o f existing capacity may result 
in greater econom ic efficiency. The several 
factors which m ust be taken  into account 
require each case to  be considered
individually.

Rate of Deterioration
The permissible loading o f a transform er 

depends largely on the life expectancy
required. N orm ally a transform er will 
continue to give satisfactory service until the 
m echanical strength  o f the insulation
deteriorates to such an extent th a t it cannot 
safely w ithstand the stresses likely to  arise 
in service. R ate  o f  deterioration  is deter­
mined largely by the heating to  which the 
insulation is subjected and  increases with 
tem perature.

In  Table 1 above insulation life values 
estim ated by V. M. Montsinger*1* are shown.

0 0078 per cen t.). W ith variations o f 
am bient tem perature and load a rep re­
sentative daily load cycle m ust be obtained. 
The. percentage o f life used up can be 
com puted by sum m ating the percentage 
consum ption a t the various tem peratures 
prevailing for know n periods. F rom  the 
M ontsinger data  in Table 1 the percentage 
life consum ption can be calculated for 
different tem peratures and  the daily total 
found.

As an approxim ate example, with a trans­
form er operating on  a daily load cycle 
m ade up o f four periods o f  six hours at 
80, 70, 60 and 50 deg. C., abou t 0 0056 
per cent, o f  its life would be used up daily. 
Thus there is a m argin fo r increased loading 
to an extent which m ight, for instance, 
produce tem peratures o f  90, 80, 70 and 60 
deg. C. equivalent to a daily life consum ption 
o f 0 0076 per cent.

Unless a winding tem perature indicator
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is fitted, ho t-spo t tem peratures m ust be 
estim ated from  the correspondence betw een 
hottest-o il tem perature  and  load  over a daily 
cycle, which entails a knowledge o f the full­
load gradient betw een h o t spo t and  hottest 
oil together w ith its varia tion  w ith load. 
In  general, the gradient o f  an  O N  transform er 
a t any load  is given by L 1-5G , where L  is 
the actual load  expressed as a m ultiple o f  
ra ted  full load  and  G  is the full-load gradient. 
The calculated gradient added to  the corres­
ponding oil tem perature  gives the ho t-spo t 
tem perature.

Calculation Based on Weekly Figures
W here the num ber o f d istribu tion  tran s­

form ers is large, calculation o f tem perature  
is im practicable for checking the daily ra te  
o f  ageing a t sufficiently frequent intervals to 
ensure th a t changes in seasonal conditions 
(am bient-air tem perature, m axim um  load 
and  load  factor) do  n o t p roduce excessive 
tem peratures. Nevertheless, a lthough  the 
d a ta  m ay be inadequate  to  perm it utilisation  
o f  all unused capacity, som e increased 
loadings will generally be practicable. F o r 
instance, if  values o f  m axim um  hottest-oil 
tem peratures and  load  are available weekly, 
together with approxim ate  lo ad  factors, 
increasing loads can be checked by applying 
elem entary principles.

C onsider, for exam ple, a transform er 
operating  with a load  factor o f  50 per cent., 
and a peak load  equal to  ra ted  capacity. 
Assum ing that the loading is such as causes 
m axim um  daily loss and  heating, i.e., the 
transform er is fully loaded fo r twelve hours 
and  is off load  bu t excited for the o ther 
twelve hours, with constan t am bient tem ­
perature, the daily life percentage for a given 
expectancy will be consum ed at two different 
rates. D uring  the no-load  period the per­
centage is determ ined by the corresponding 
tem peratu re—approxim ately th a t o f  the 
hottest-oil. The no-load  tem perature  or 
a light-load tem perature is usually obtainable.

A t 50 deg. C. with 0-00196 per cent, o f  the 
life consum ption  in  each no-load period, 
fo r a life o f  thirty-five years, the perm issible 
daily percentage is 0 0078, so th a t there is a 
balance o f 0-00548 per cent, available for 
use in each tw elve-hour full-load period , the 
equivalent daily percentage being. 0 01168. 
By sim ple calcu la tion  the tem peratu re  per­
missible con tinuously  during the full-load 
period is approx im ately  90 deg. C. This 
value is the lim iting tem perature  for all 
transform ers operating  a t o r below  the 
specified load  fac to r and  no-load  tem ­
perature.

In  practice, if  the perm issible tem peratu re  
is no t being a tta ined , the  load  on each unit 
can  be allowed to  grow, o r can  be tran s­
ferred, until such tim e  as it is reached and, 
perhaps, occasionally  exceeded. In  the  latter 
circum stance the effect on  life should be

negligible as there is likely to  be an  appreciable 
m argin to  allow  fo r contingencies because 
the load  is spread over the  day an d  the 
m axim um  tem peratu re  exists fo r only  a part 
o f the tim e. The h o t-spo t tem perature, 
the essential quan tity  required , is obtained 
by the  sum  o f the  ho ttest-o il tem perature 
and  L 15G.

Provided the reference tem peratu re  is not 
exceeded consistently an d  the load  factor 
rem ains a t 50 per cent, the  peak-load value 
is un im p o rtan t, though  considerations other 
th an  therm al capacity  m ay set a lim it to 
this. A  substan tia l increase in  load factor 
m ay necessitate a new reference tem perature. 
F o r  instance, an  increase from  50 to 70 
per cent, im plies th a t the  peak  load  is carried 
fo r seven-tenths o f  the day and  no load for 
the  rem ainder. In th is case the  life con­
sum ption  in  the no-load  period is 0-001176 
per cent, leaving a balance o f  0-006624 per 
cent, fo r the  full-load period. The equivalent 
daily percentage is 0-00947, which will be 
consum ed w ith a con tinuous tem perature of 
approx im ately  85 deg. C. A gain, the actual 
value o f the  peak is n o t im p o rtan t provided 
the  ho ttest-o il tem p era tu re  plus L l r>G  does 
n o t exceed 85 deg. C.

The tem pera tu re  value em ployed for the 
calculation  o f  the  no -load  life consum ption 
m ay be, for convenience, the  highest probable 
during  a p a rticu la r period  and  considered 
constan t, b u t in  practice it will vary with 
am bien t tem peratu re. I f  an  indication  of 
m axim um  am bien t tem pera tu re  is available, 
m ore effective u tilisa tion  o f transform er 
capacity  will be practicable  by adjusting the 
no-load  tem pera tu re  values to  accord  with 
any wide seasonal and  local differences 
in am bient tem peratures. In  som e locations, 
the low er am bient tem peratures during 
certain  periods should  perm it h igher hot-spot 
lim iting tem peratures and, therefore, greater 
peak  loads— for a given load  factor.

Overload Charts
O verloading o f  transform ers when ambient 

tem peratures are below  the s tan d ard  reference 
values is perm itted  by B.S.S. 171. If 
the am bient tem perature  indication  satisfies 
the requirem ents o f  the Specification it can 
be used, together w ith load  factor, to  establish 
perm issible loadings. B.S.S. 171 does not, 
however, include sufficient d a ta  to  cover 
the range o f  operating  conditions usually 
encountered , b u t the A m erican Standards 
A ssociation has com piled  charts  fo r this 
purpose.*7' 8> These charts are based on 
factors investigated by V. M. Montsinger*9» 
and  others.

In  general, fo r self-cooled transform ers, 
1 per cent, increase o f  ra ted  capacity  is 
allowed fo r each 1 deg. C. th a t the am bient 
a ir tem peratu re  is below  30 deg. C „ an d  an 
add itional 3 per cent, increase is allowed 
for each 10 per cent, th a t the daily load  factor
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is below  100 per cent. By applying these 
allowances effective utilisation can be achieved 
by-»reference to  am bient tem perature indica­
tions which, for a given load factor and 
transform er therm al characteristics, will 
determine the permissible peak loads (as 
percentages o f  ra ted  capacity). F o r  this 
purpose Table 2 should  be used. This 
refers particularly  to  self-cooled transform ers 
conform ing to  U nited States standards, but 
it should also apply to  m ost British O N  
units.

Given the ho t-spo t rise above am bient 
at rated  capacity  and  the life-expectancy 
required, the colum n containing the 100 per 
cent, value m ust correspond with that

100 per cent, load factor, 30 deg. C. am bient 
the permissible peak is 95 per cent, o f  rated 
capacity and pro rata with o ther values.

W ith load factors less than 100 per cent, 
the hot-spot tem perature will, o f  course, 
exceed the value permissible continuously due 
to overload peaks, but the daily ageing o f 
the insulation will not be greater than when 
the basic tem perature is m aintained con­
tinuously — it may, in fact, be less. In 
practice, once a table has been com piled for 
a particular type o f transform er, the actual 
hot-spot tem peratures are no t required. A 
periodical observation o f peak load  and 
m axim um  am bient tem perature—with an
occasional check on load factor—will indicate 

T a b l e  2 .— P e r m is s ib l e  P e a k  L o a d s  o f  S e l f - C o o l e d  T r a n s f o r m e r s  ( P e r c e n t a g e  o f  R a t e d  C a p a c it y )

Per cent, load factor 0 5
A m bient T em perature Deg 

10 15 20
C.
25 30 35 40

50 145 140 135 130 125 120 115 110 105
60 142 137 132 127 122 117 112 107 102
70 139 134 129 124 119 114 109 104 99
80 136 131 126 121 116 111 106 101 96
90 133 128 123 118 113 108 103 98 93

100 130 125 120 115 110 105 100 95 90

am bient-tem perature value which, added to 
the hot-spot rise, gives the continuous 
tem perature perm issible to  achieve the 
required life-expectancy. Table 2 refers to 
any O N  transform er operating  under con­
ditions which will perm it the required life- 
expectancy to  be realised provided the 
appropriate  ho t-spo t tem perature obtains 
when full load  is carried continuously, 
the am bient tem perature  being 30 deg. C. 
F o r exam ple, for a life-expectancy o f thirty  
years the ho t-spo t tem perature for con­
tinuous operation  is 85 deg. C. so th a t if 
this is the appropria te  value for Table 2 
the transform er concerned has a hot-spot 
rise above am bient (30 deg. C.) o f  55 deg. C. 
at rated  capacity.

To adjust the table to  particu lar require­
ments, given the continuous hot-spot tem ­
perature appropria te  to the required 
life-expectancy, the difference between this 
hot-spot tem perature and  the full-load 
hot-spot rise is the am bient tem perature 
value corresponding to the colum n containing 
the 100 per cent, load  datum . F o r  example, 
in a table applicable to  a 60 deg. rise tran s­
form er with a life-expectancy o f th irty  years, 
since the continuous hot-spot tem perature 
permissible is 85 deg., the 100 per cent, load 
datum  will correspond to  a 25 deg. am bient.

Thus continuous full load is perm itted only 
when the am bient tem perature does not 
exceed 25 deg. C. This means, in effect, 
that the  peak loads permissible with a 55 
deg. rise transform er in a 30 deg. am bient are 
allowed with a 60 deg. rise unit in a 25 deg. 
am bient. In  the la tte r case, the peak loads 
permissible with any com bination o f am bient 
tem perature  and load  factor are 5 per cent, 
less th an  those show n in  Table 2 ; e.g., at

adherence to the tabulated  conditions relevant 
to  the required life-expectancy. Since the 
am bient tem perature is likely to be below the 
m axim um  for periods, an adequate m argin 
for contingencies is assured.

W ith m oderate overloads, probably the 
only disadvantage is an increased ra te  o f oil 
deterioration. In addition to this, with 
heavy overloads consideration m ay have to  be 
given to the effect on oil expansion, load 
capacity o f  bushings, leads and soldered 
jo in ts and  associated equipm ent, such as 
tap-changing gear, voltage regulators and 
circuit-breakers. Overloading .m ay increase 
running charges due to m ore m aintenance 
and higher energy loss due to operation  at 
lower efficiency. Short-tim e overloads m ay 
result in  an increased all-day efficiency due 
to  fewer units being required. Poor regula­
tion  due to  overloading m ay cause a loss o f 
revenue and  reduced efficiency o f the 
appara tus supplied.

The extent o f the greater utilisation 
permissible will depend on the past history 
o f the unit concerned and the m anufacturer’s 
opin ion regarding the durability  o f  the 
insulation. The life o f  the transform er will 
depend ultim ately on w hat percentage o f the 
original m echanical strength o f the insulation 
can be lost with safety. U nfortunately  
this cannot yet be stated accurately, b u t if  
precise inform ation  were available, tran s­
form er capacity utilisation could be effected 
scientifically. Recent investigations show 
that, while the first 50 per cent, o f  the 
m echanical life o f  cellulose insulation is 
lost a t a com paratively rapid  ra te  at the 
higher tem peratures, thereafter the ra te  
diminishes quickly. F. M. C lark  show ed13* 

(Continued at fo o t o f  next page)
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YEW HOOKS R E V IE W E D
Plastics—R adio—W iring

Plastics for Production. By Paul I. Sm ith. 
(180 p p .;  illus.) C hapm an & Hall, L td ., 
11, H enrietta Street, L ondon, W .C.2. 
Price 12s. 6d.

M r. Sm ith has s ta rted  his boo k  well, with an 
excellent w ell-balanced preface explaining w hat 
he endeavours to  achieve. T here  is an  in terest­
ing  discussion o f  the  possibilities fo r em ploy­
m ent offered by plastics. I t is no ticeable th a t 
he has n o t included electrical engineering am ong 
the large po ten tia l em ploym ent channels in 
relation  to plastics. I t  a lm ost certain ly  is one 
o f  the chief em ployers o f  plastics technicians at 
present. H is good in tentions are to  som e extent 
thw arted  by the  intensive condensation . The 
boo k  is fa r too  sm all to allow fo r the satisfactory  
handling  o f  such an enorm ous subject.

M r. Sm ith has considered plastics from  the 
functional po in t o f  view. H e does n o t bestow  
unqualified praise on  the m aterials, being  care­
ful to  p o in t o u t the ir lim itations. H e does no t 
suggest th a t they will answ er every problem . He 
has tried  to  assess objectively the ir perform ance 
in various conditions. In  his first chap ter he 
analyses the qualities involved in  the selection o f  
a  plastic fo r a particu lar purpose.

H e sum m arises the range o f  plastics very 
succinctly and  ra th er too  briefly. N aturally  his 
consideration  o f  the use o f  plastics fo r insulation  
was o f  the greatest in terest to the reviewer. The 
electrical industry  is one o f  the greatest outlets 
fo r plastics o f  every description. I t  is very 
difficult to  do justice to  such an  enorm ous 
subject in  the sm all space w hich M r. Sm ith

Economic Transformer Operation
(Continued fro m  preceding page)

that the tensile strength o f  m anila paper in a 
sealed con tainer under oil in con tact w ith 
oxygen fell from  18 x  103 to 8 x  103 lb. in  
fifty weeks a t 100 deg. C. and then appeared  to 
dim inish a t a very slow rate.
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could  devote. T he sam e applies to  his sections 
on wire covering, the deposition  o f  m etals on 
plastics m aterials and  the effects o f  tem perature 
on plastics.

But in  spite o f  its defects the boo k  is a very 
useful add ition  to  the plastics library. It is 
w ritten for the practical technical m an, steering 
clear o f  the scientific im plications. I t is full of 
the salient facts relating  to  plastics, brought 
together in  a convenient fo rm .— H.B.
Thermionic Valve Circuits. By Em rys Williams, 

P h .D ., B .Eng., A .M .I.E .E . Second 
edition . (Pp . 208; figs. 127.) Sir Isaac 
P itm an & Sons, L td ., 39, P arker Street, 
L ondon, W .C .2. Price 12s. 6d.

The appearance o f  this second edition so 
soqn  a fte r the  first (published in  1942) is 
explained by the a u th o r  as “  having been 
hastened by the extensive consum ption  o f the 
first ed ition  by the enem y Luftw affe.”  A  good 
deal o f  new m aterial has, how ever, been added 
including an  o rig inal general theorem  on valve 
oscillators an d  sections o n  frequency m odula­
tion, gas-filled valves, tim e-bases, the Kipp 
relay, the tran sitro n , the ca thode follower, 
earth ing  and  screening, and  valve voltm eters.

A lthough  open to the critic ism  o f  incom plete­
ness, the a u th o r does n o t a ttem p t the impossible 
and try to include all valve circuits, b u t contents 
h im self w ith  covering th e  m ain  types o f  circuits 
in such a way th a t the  s tu d e n t should  be in 
a  position  to  u n d erstand , o r  even foresee, 
fu rth er developm ents.
F irst Course for Electricians. By T. C. Gilbert,

A .M .I.E .E . (Pp. 62; figs. 36.) M organ, 
L aird  & Co., L td ., 54, B loom sbury Street, 
Bedford Square, W .C .l. Price 3s. 6d.

In so few pages it is surprising  how  much 
inform ation  the a u th o r  has been able to im part. 
This he has done in  such  a lucid  fashion that 
the reader can  abso rb  it w ith the m inim um  of 
effort an d  is p u t in  the  rig h t fram e o f  m ind for 
con tinu ing  investigations on  the subject. 
O rig inally  appearing  in  the fo rm  o f  twelve 
articles, the boo k  is in tended  particu larly  for 
m en and  w om en tak ing  up electrical work in 
th e  con tracting  business, factories an d  the 
Forces. A fter a prelim inary  sim ple explanation 
o f  curren t, voltage, resistance an d  power, 
it passes on to  series and  parallel connections, 
cables, m ethods o f  w iring, safety precautions, 
fusing, earth ing , sw itching and  lighting, and 
bell circuits. Special a tten tion  has been paid to 
w artim e practice an d  substitu tes. D etails are 
also given o f  the leading electrical associations.
Electric W iring. By W . S. Ibbetson , B.Sc., 

A .M .I.E .E ., M .I.M ar.E . E igh th  edition. 
K P V?64; figs- 1 3 6 > E - & F - N . Spon, Ltd., 
57 H aym arket, L ondon , S .W .l. P rice 10s.

In  this new edition , the th ird  issued during 
the war, various add itions and  a ltera tions have 
been m ade to bring  the m atte r in to  conform ity 
w ith certain  recent B.S.S. an d  the 1943 altera- 
' | ° ns, add itions to  the e lev en th  ed ition  o f 

* i* eguIations. This has been  done 
original n um bering  o f  the 

pages, an  achievem ent o f  particu la r im portance 
in view o f the w idespread use o f  the book  for 
educational purposes.— W .R .c .
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P o s t -W a r  I n s t a l la t io n «
S tu d y  C o m m itte e ’s R e p o rt

r® 3H E  report o f the C om m ittee set up under 
.M. the aegis o f  the Institution o f Electrical 

Engineers (with Mr. J. R. Beard as its 
chairman) has been issued by the M inistry 
of W orks as N o. 11 in its series o f  Post-W ar 
Building Studies. (Stationery Office, Is. 6d. 
net.) The term s o f  reference covered a review 
of existing practice concerning installations 
in buildings, including household appliances 
and telecom m unications, and the m aking o f 
recom mendations for post-w ar practice. 
Different sections o f the R eport o f 96 pages 
deal with houses and flats (with particular 
attention to  the sm aller type), m ulti-occupier 
buildings (including ow nership and contro l o f 
service cables), schools, hospitals and farm  
buildings. There is a useful bibliography, 
four new term s for the S tandard  Glossary and 
an eight-page index.

The first and longest section o f the R eport 
deals with small houses. Service arrange­
ments, it is urged, should provide a t the ou t­
set for the full use o f electricity for all purposes. 
For underground services, the recom mended 
standard is 0 0225 sq. in. twin paper-insulated 
lead-sheathed unarm oured  cabled, made to 
BS 480-1942, and laid a t not less than 18 in. 
below gardens and  12 in. below paths. Over­
head services should be o f  the same cross- 
section, single o r twin, rubber (or p.v.c.) 
insulated, taped, braided and weather- 
resisting. U nder-eave construction is suitable 
for sem i-detached o r terrace houses and  way- 
leave procedure should be am ended where 
necessary to  perm it o f  its adoption.

E arth in g  M ethods
Internal installations should be earthed to 

the water m ain, to the sheath o f the service 
cable, to electrodes (subject to  periodic 
inspections) or, where these m ethods are im­
practicable, through an  earth-leakage circuit- 
breaker o r m ultiple earthing. A provisional 
standard  consum er’s contro l un it for in­
corporating any existing designs o f cable 
sealing box, main switch, four single-pole 
fuseways and m eter is described ; it measures 
34 in. high by 13^ in. wide by in. deep, bu t 
the developm ent o f  a m ore com pact unit is 
urged. In  the m eantim e the type o f fitting 
which serves as cable sealing and main supply 
fuse box should be used. Existing designs 
o f consum er’s contro l equipm ent should be 
housed in a box with a door for building into 
a wall.

In  small dwellings lighting fittings should be 
supplied com plete with lam ps. W iring or 
conduit should be run  to  the cooker position 
in each kitchen. Fo r water heating, a new 
m ultiple 20-gal. unit is advocated. Re­
frigerators should  be o f 4 cu. ft. capacity.

Early consideration should be given to the 
therm al insulation o f buildings. Recesses for 
electric fires and convectors should be p ro ­
vided during building and there should be 
accom m odation in the kitchen for wash- 
boiler, washing machine and  drying cupboard.

Socket-outlets should be installed, as a 
m inim um , as follows : Living room s, 3 ;
double bedroom s, 3 ; 
single bedroom s, 2 ; 
kitchen, 3, in addi­
tion to connections for 
cooker and refrigera­
to r ; water heater, 1 ; 
laundering, as requ ired .
L ig h t in g  s w itc h e s  
should be 4 ft. 6 in. 
a b o v e  f lo o r  le v e l .
Socket outlets should 
be no t less than  5 in. 
bu t preferably 9 in. 
above floor level, except 
in kitchens and wash­
houses where the height 
should be 4 ft. 6 in.
Three circuits should be provided : for light­
ing, for cooking and for socket outlets. The 
last should be supplied from a ring circuit fused 
for 30 A at the consum er’s supply contro l or, 
alternatively, a circuit fused for 15 A could 
be run to  each principal room . Enclosed 
cartridge fuses (Category 3, B.S.88) should 
supersede rewirable porcelain fuses.

A new flush- o r semi-recessed type o f 3-kW 
socket outlet and  easily w ithdraw able fused 
plug should be adopted  as the “ all purpose ” 
dom estic standard  with the live contacts of 
the socket pro tected  ; incorrect insertion o f 
one pin o f the plug in to  the live contact tube 
o f the socket, thus exposing a live pin o f the 
plug, should  be m ade impossible. On AC 
circuits a separate switch is considered un ­
necessary. Socket terminals^ should accom ­
m odate a 7/-029 in', cable looped in and  out 
and  also a spur connection if  required ; solid 
pins should n o t be slotted. The plug should 
accom m odate either a 13-A or a 3-A in ter­
changeable and readily identified fuse and 
should take either 23/ 0076 o r 70/ 0076 
circular flexible cords.

F o r wiring, v.i.r. o r p.v.c. cable run  in 
screwed o r lug-grip jo in ted  light-gauge 
welded o r brazed-steel conduit o r else a 
continuous wall duct a t skirting level is 
recom m ended. Central heating, if  adopted, 
should furnish background heat only, small 
rad ian t electric fires being used to  give higher 
local tem peratures.

F o r larger houses, a consum er’s control 
unit with eight fuse ways o r two separate 
units (one containing the undertaking’s cable
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entry  and  m ain fuse and  the o ther centrally 
m ounted  fuses) are proposed. The use o f  
quick-acting circuit-breakers instead  o f  a 
m ain switch and possibly instead o f  circuit 
fuses should  be considered.

In  m ulti-occupied buildings the u n der­
taking should  own, contro l and  m aintain  the 
service cables, which it w ould provide a t  its 
own c o s t ; retailing by the land lord  o f supply 
purchased in bulk is to  be discouraged. A 
three-phase four-w ire A C  service w ould be 
taken from  the 400-230-V m ains o r from  a 
transform er installed in the building. R ising 
m ains should be run  in accessible ducts (no t 
lift shafts) a t least 18 in. by 6 in., one duct to 
supply each floor or, in larger buildings, one 
duct m easuring 36 in. by 9 in. perhaps fo r 
each 5,000 ft. o f  ground  floor area  ; bare 
conductors are recom m ended. H orizontal 
m ains may be run  in floor ducts o r hollow  
ceilings in  corridors. F o r flats, a vertical duct 
should en ter a sealed d istribu tion  b oard  on  
every storey, provided w ith single-pole fuses 
fo r each service, conduits being ru n  to  the 
consum er’s control.

Farm Requirements
W hile installations in u rban  buildings 

possess m any m ajor features in  com m on, 
there are m any special features in farm  
buildings to be taken into account. In  o rder 
to  reduce pow er wiring costs appliances 
would generally be grouped together. Pow er 
requirem ents on a dairy farm  would be : 
M ilking m achine, £ to  1 H P  ; steriliser, 4 to 
9 kW  for 20 to  40 cows ; w ater heater, 1 
to 3 k W ; cooler, J  to  2 H P ; w ater-pum p, % to

1 HP. In  add ition  there  m ay be : Hoist, 
i  to  1 H P ; mixing m achine, 5 H P  ; grinding 
m ill (new type), 3 H P  ; cake breaker, 2 HP. 
F o r m ixed farm ing, the follow ing would also 
be needed : C haff and  ro o t cu tting  and cake 
breaking, 10 H P  ; threshing, sawing and crop 
drying, 10 to 20 H P. O n pou ltry  farm s from 
i  to 1 W will be required  per egg incubated, 
i }  to  2 W per chick reared  and  2 o r 3 W per 
laying b ird fo r light and  w arm ing water.

E lectrical accessories w ould preferably be 
o f the insulated  type and  m ore robust than is 
usual for dom estic purposes. F o r wiring a 
general purpose t.r.s. cable, protected with 
co tton  braid , vulcanised and  com pounded 
over and  contain ing an earth  conductor, is 
recom m ended. A high degree o f mechanical 
p ro tec tion  is needed in a lim ited num ber of 
situations only, when insulating conduit may 
be used. M etal conduit is no t recommended 
since for safety it would require  to  be separ­
ately earthed  and, unless galvanised, would be 
liable to corrosion . In  dam p o r corrosive 
conditions p.v.c. cable m ay be m ore suitable 
than  t.r.s. cable.

W iring should  be installed well out of 
-norm al reach. In  dairies cleat wiring may be 
used, as it can be cleaned by hosing down, 
with m echanical p ro tec tion  fo r down-drops 
to sockets and  fo r leads to m o to r terminals. 
A ppliance fram es should  invariably be 
earthed. The service line (usually overhead) 
w ould preferably  term inate  a t the centre of 
the heavier loads. F o r  supplying near-by 
outbuildings, t.r.s. o r p.v.c. cable may be 
slung from  a catenary . F o r  m ore distant 
loads a light open line should  be used.

T h erm a l I n s u la t io n
AN  analysis o f  the properties and  processes 

which contro l the flow o f heat in con ­
tinuous and  in term itten t heating  operations 
was given by D r. H . R . F e h l i n g  in a paper 
he presented before the In sd tu te  o f  Fuel on 
O ctober 4th. Every hea t insulating  m aterial, 
he said, had  two com ponents, one solid and  the 
o ther gaseous. Low  therm al conductiv ity  was 
due to the air o r gas enclosed in pores and  voids. 
This was n o t accounted  fo r only by the con­
ductivity o f  a ir being ab o u t one-ten th  o f  th a t 
o f  the poorest solid co n d u c to r; an  essential 
fac to r was the bo ttleneck p roduced  by its being 
the highest resistance in  a series.

A m ost im p o rtan t characteristic  was the 
relative p ropo rtio n s o f  air and  solids in  the 
struc tu re  o f  a m aterial. T here  was a b ro ad  
relationship  betw een the conductiv ity  and bulk 
density  o f widely differing m a te ria ls ; for in­
su lators, variations from  the average did no t 
exceed dr 30 per cent. On the o th er hand  
heat capacity  per u n it volum e, w hich was 
roughly 1,000 tim es greater for solids th an  for 
gases, was determ ined by the solid com ponents 
and  was p roportional to bulk  density, the 
deviation  from  the average being small.

The au th o r suggested th a t the m arked 
difference in variation  with bulk  density betw een 
conductiv ity  and  capacity  h ad  h itherto  been

overlooked, though  it was im p o rtan t in regard 
to in term itten t heat flow. T he diffusivity, or the 
ra tio  o f  conductiv ity  and capacity, had  a 
m inim um  value fo r a bulk  density  o f 0-7 to 0-9 
(abou t 50 lb. per cu. ft.). A n insulating layer 
n o t only upset tem pera tu re  gradients through­
o u t the wall bu t also the therm al resistance at 
the surfaces. T he possibility  o f  reducing 
rad ia tio n  losses by using surfaces o f  low 
em issivity was lim ited because the increase in 
surface tem pera tu re  increased convection- loss. 
In  steam  transm ission  there was a secondary 
pow er loss in the engine, due to deterioration 
in steam  quality , w hich could  be o f the same 
o rder as the heat loss.

W ith in term itten t o pera tion , hea t capacity 
and  du ra tio n  o f  the heating  cycle were equally 
im portan t. F o r heating  from  cold, heat storage 
was the dom inan t fac to r and  hot-face insulation 
the only m eans o f  p reventing  wall losses. For 
re-heating  opera tions sto rage and  surface losses 
m ight be balanced in certain  cases. H eat stored 
in insulating  bricks was only a  frac tion  o f  tha t 
abso rbed  by o rd inary  re frac to ry  walls in the 
sam e tim e— the reduction  being m ore than  that 
owing to reduction  in w eight because the p roduct 
o f conductiv ity  and  capacity  was the contro lling  
factor. Insulating  bricks in the h o t face shortened  
heating-up tim e, lessening storage loss.



October 20 , 1944 E l e c t r i c a l  R e v ie w 555

CORRESPONDENCE
L etters should bear the writers' names and addresses, not necessarily for publication. 

Responsibility cannot be accepted fo r correspondents' opinions.

Domestic Plugs and Sockets
V W AS interested in Mr. Jam es Scott's 

letter in your issue o f O ctober 6th and 
heartily  endorse his view th a t every plug 
circuit, regardless o f  purpose, should  be 
wired with a t least 7/-029 cable. The City 
o f Edinburgh Electricity D epartm ent has 
recently m ade a sim ilar recom m endation to 
electrical contractors as follows :—

“  In domestic premises, in view o f  the 
possibility o f  the in troduc tion  of, and  to 
facilitate changing over la ter to , a new 
standard  universal 13-A 3-pin socket outlet 
and plug to cover the functions o f  the existing 
three sizes o f  stan d ard  socket and  plug, it is 
recom m ended tha t noth ing less than  7 029 in. 
( 0045 sq. in.) conductors be used for wiring 
to sockets no m atter w hich size o f  socket 
m ay be installed initially. In  the case o f a 
room  not exceeding 200 sq. ft. in area we 
propose th a t there should be no lim it to the 
num ber o f  sockets (possibly in  addition  to  a 
fixed electric fire) in the one room  which may 
be connected to  one final sub-circuit o f this 
size. F o r room s larger than  200 sq. ft. 
7/ 036 in. ( 007 sq. in.) conductors (or 
7/ 029 in . conductors ringed, i.e., fed a t b o th  
ends) should be used if  one fixed fire and  one 
socket or m ore th an  one socket is connected 
to  a single sub-circuit. Furtherm ore, all the 
sockets and  fixed fires in  a  m axim um  o f  fo u r  
rooms w ith an  aggregate floor area o f no t 
m ore than  600 sq. ft. m ay be connected to  a 
single sub-circuit provided th a t 7/ 036 in. 
conductors are used (or 7/ 029 in. conductors 
ringed). These recom m endations are to be 
regarded as additional exem ptions under 
Clauses 201B and  202D b u t Clauses 202A 
and  116A shall still apply, w hich m eans th a t 
no t m ore th an  15-A fuses shall be fitted on 
7/ 029 in. sub-circuits and 30-A fuses on 
7/ 036 in. (or 7/ 029 in. ringed on one fuse 
only) sub-circuits and th a t flexible cables 
w ith sm aller th an  70/ 0076 in. ( 003 sq. in.) 
conductors m ust be fitted w ith fused p lugs.”
This recom m endation goes even further 

than  M r. Scott's suggestions. The clause 
num bers refer to  the I.E .E. W iring Rules. 

Edinburgh. P. d ’E. S t o w e l l .

<rM3HE difficulty o f inserting three pins into 
three socket holes was m entioned by 

Mr. A. N . B ott in your issue o f Septem ber 1st. 
This is true o f  the m ore usual brow n socket but 
it is m uch easier to  do so in the case o f a white 
or cream  socket, in which the three socket 
holes are m ore readily visible. I f  it is con­
sidered essential that sockets should m atch 
the skirting-board , shutter-type sockets having 
shu tters o f  contrasting  colour could be used.

A fu rther im provem ent would be the p ro ­
vision o f  a rectangular finger grip on the plug 
cover, in  the position occupied by the knob 
o f  the handshield type. W hen picked up by 

E f

this grip between the thum b and  forefinger 
the plug would be autom atically  ro ta ted  into 
the correct position for insertion in the 
socket. The grip would also be o f assistance 
in w ithdraw ing the plug and  the additional 
space inside it could be utilised fo r a m ore 
efficient cord-grip th an  is usually provided.

The foregoing suggestions apply equally to 
all three-pin plugs and  sockets, bu t I am  con­
vinced that the existing B.S. types will meet 
all post-w ar requirem ents. W hile the “ tree” 
system may still be preferred for large houses, 
comm ercial, and  industrial installations, a 
“ fused room  ” scheme sim ilar to  that 
suggested by Mr. N ew ton Davey in the same 
issue would be adequate in the sm aller houses 
a t m inim um  cost. A self-contained unit 
could be produced incorporating  one 15-A 
three-pin switch-socket, two 5-A three-pin 
shuttered sockets, and a cartridge fuse. One 
o f these units would be installed in each 
room  and would feed four o r  five additional 
5-A three-pin shuttered sockets by m eans o f 
a ring m ain passing right round the room .

The scheme would m ake fo r greater safety 
by lim iting the use o f electric fires to  one 
position in the room  while providing full 
flexibility for other portable appliances.

Southampton. B. J. F r a n c i s .

¥ N  the recent controversy about ring mains 
*  and  plugs and sockets fo r dwelling houses 
the m ajority  o f  the suggestions seem to 
have em anated  from  advocates o f  cheap 
installations. The in troduction  o f ring m ains 
and one size o f  plug and socket would result 
in all kinds o f  abuses. The handym an o r 
am ateur electrician could n o t resist the tem p­
tation  to  tap  the ring m ain in any old way and 
while the use o f fused plugs in certain  circum ­
stances is quite good, that arrangem ent would 
certainly no t be satisfactory if  it was decided 
to  use one size o f  plug only. In  all p ro b ­
ability no  spare cartridges o f the correct size 
would be available and  the handym an would 
simply stick in anything available.

One correspondent suggests th a t noth ing 
less than  a 15-A plug should be used and 
then strangely enough he goes on to  condem n 
chain stores and such places who sell a lot o f 
electrical junk . C ertain “  installers ” would 
never dream  o f  connecting, say, two 5-HP 
m otors to  one pair o f  fuses b u t have no 
hesitation in connecting two or three 8/12-A 
radiators to  one circuit.

Twenty years ago we had  plugs o f  all sizes 
and  shapes which could only be regarded as 
a nuisance until the British standards were 
adopted  and  as these standards have justified 
themselves, why n o t leave well alone ? In  
these rem arks I do not intend to  deal with
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rules and  regulations bu t feel th a t all radia tors 
o f  8/12 A  should be connected to  separate 
circuits on  a  d istribution  fuse-board  and 
wherever possible I ad o p t th a t m ethod.

So far as 5-A outlets are concerned, these 
should  only be regarded as lighting o r possibly 
iron  poin ts and  therefore h a lf a dozen of 
them  can be connected to  one circuit with 
safety. The 2-A ou tle t cannot be ignored ; 
i t  is a  very useful accessory fo r rad io  o r bell 
circuits and, when the correct size o f  plugs 
are fitted on  the ends o f  flexibles, it is im ­
possible to  plug “ the w rong th ing  in the 
wrong place.”  B oth 5-A and 15-A outlets 
should be fitted w ith interlocked switches and, 
a lthough some o f these have proved unsatis­
factory, there a re  good ones on  the m arket.

I hope the present arrangem ent o f  standards 
will rem ain and if  som eone can suggest a 
m ethod o f cheapening installation  costs w ith­
ou t sacrificing efficiency and  safety, I shall 
support it. I am , however, definitely against 
ring m ains an d  one size o f plug fo r dwelling 
houses.

G lasgow. A l e x . M i l n e .

An Industrial Aspect
¥ N  regard  to  standard isation  o f plugs and 
*  sockets one very im portan t industrial 
app lication  has n o t received m uch a ttention , 
and  it m ay well be th a t in  the fu ture  the same 
problem  will arise with dom estic apparatus, 
i.e ., the  use o f plugs and  sockets fo r Iow- 
voltage p o rtab le  apparatus.

In  a large steel works there m ay be two 
supplies, viz., three-phase 400-V four-w ire A C  
and  220-V, two-wire D C . In such a works 
there will be a num ber o f  portab le  tools, 
handlam ps, soldering irons and the like, the 
m ajority  o f  the universal type. I t is m ost 
desirable th a t all portab le  tools should 
operate  a t either 25 o r 50 V single-phase. 
W here there is an  extensive distribution  
system an endeavour should be m ade to  
elim inate all 230-V and  220-V plugs and 
sockets. The risk o f  plugging in  25- o r 50-V 
appara tus on  to  single-phase, 230-V o r D C  
220-V circuits will thus be rem oved. This 
course is som etim es very difficult and  in 
certain cases im possible, and  w ith such a 
m ixed system  it becom es essential to  have 
available two- o r three-pin 25-V o r 50-V plugs 
and  sockets which are quite  non-standard , 
even perhaps to  have square pins on the plugs 
and  square holes in  the sockets. I t  is quite 
inadequate to  have tw o-pin o r three-pin plugs 
w ith pins o f  the s tan d ard  sizes b u t different 
centres fo r the tw o sets o f  voltage conditions.

The tim e has arrived when the question o f 
plugs and  sockets for low-voltage industrial 
as well as dom estic portab le  appara tus should 
be given careful consideration , and  regula­
tions issued to  ensure com plete safety.

Sheffie ld . R .  B e n n e t t ,
C h ie f E lec trica l Engineer, 

Thos. F irth  & John  Brown, Ltd.

Phase Indicator
rB 'H E  correspondence colum ns o f your 

issue o f Septem ber 22nd, con tain  a 
reference to  a phase indicator. This is a very 
useful instrum ent, bu t it has its lim itations in 
phasing ou t an A C  system  for the purpose of 
paralleling. It will indicate the phases o f a 
supply to  give a clockwise o r  anti-clockwise 
ro ta tio n  fo r a m otor, regardless o f  colours, 
letters o r  num bers m arked  on cables.

T here are no  d o u b t instances o f  jointers 
connecting up  the  w rong colours and  it is 
possible fo r a num ber o f  com binations of
colours, etc., to  give the sam e ro ta tion . A
voltm eter can  be used to  indicate the correct 
phases fo r paralleling, regardless o f  colours, 
letters o r num bers on  the cables and  a t the 
sam e tim e indicate w hether the pressures are 
correct. T. R . E v a n s ,

R hondda. E lec trica l E ngineer.

Post-W ar Houses
WMTIT H  reference to  the M inistry of

W orks’ sam ple houses erected at
N ortho lt, I have only the inform ation  pro­
vided in your issue o f  O ctober 6th, and 
from  the pho tograph  there it would appear a 
com prom ise structure  in m ore ways than  one.

The view o f the fron t which you illustrate 
appears to  have an abnorm al window space 
for the size o f the house. W hile this may be 
very p leasant with a sou thern  aspect in  the 
southern  counties, they w ould certainly be 
chilly room s in the N o rth  o f  E ngland with a 
n o rth ern  o r easterly aspect. W e have heard 
a great deal on  the scientific design o f houses 
w ith regard to  the use o f fuel, b u t it would 
appear th a t in these p articu lar houses this 
has been sacrificed to  cheap construction.

I t w ould be interesting to  have the views 
o f the heating engineer w ho m ay have had 
access to  the plans o f  the  M inistry’s houses; 
o r  has the M inistry o ther designs which take 
care o f  this po in t ?

R uislip . R . N . P e g g .

Permanent Magnets
’•■ "A Y  I th an k  Messrs. Hoselitz and 
1 * -  E dw ards for their criticism  o f my letter 
which they gave in your issue o f  O ctober 6th. 
It has given inform ation  which all will be glad 
to  have. A dm itting  th a t my idea waS 
wrong, it is still true  th a t the  experim ent 
suggested would have led to  useful results and 
it would have show n th a t there was benefit in 
m agnetising the m etal while it was undergoing 
heat treatm ent.

Cases are com m on where the  idea behind 
an experim ent is w rong bu t the results have 
been good. The M ichelson-M orley experi­
m ent, to  find the speed with which the earth  
m oved th rough  the ether, was a failure b u t it 
led to  the relativity theory. F a raday  tried  the 
effect o f  placing a m agnet in a coil, which he
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then connected to  a galvanom eter w ithout 
result, as S.P. T hom pson has related, bu t it 
led eventually to  som ething w orth while. 
As a student the late Dr. T h orn ton  tried  an 
experim ent which failed and he told Lodge 
th a t it was absurd, but Lodge replied “ An 
experim ent is never absu rd .”

I th ink  it was Clerk Maxwell who en­
couraged experim ents because, he said, if  the 
student did no t find what he was looking for 
he m ight find som ething else. M y letter may 
encourage som e student to  m ake experiments 
on his own from  which he will learn som e­
thing w orth  knowing. I heard  from  a 
chem ist who had  worked with Perkin that 
Perkin said th a t he discovered his aniline 
dyes by doing an experim ent which seemed to 
be absurd but that also was w orth while.

Tynemouth. C. T u r n b u l l .

Freedom of Choice
’• ■ R .  D. M U R PH Y , in his letter in your 

issue o f O ctober 13th, is n o t using 
the correct argum ents for w hat he advocates. 
The general view o f an  engineer is th a t the 
resources o f the country, in this case the 
energy in  coal, should be used with the u t­
m ost efficiency so that there will be a 
sufficiency o f exportable m argin to  pay 
for fu ture im ports. The cost and  com fort 
to the user are o f  secondary im portance, and 
can be adjusted to  conform  with the social 
policy o f m inim ising the num ber o f  miners 
required to ob tain  the desired am ount o f 
coal.

The first deduction is th a t soft coal in the 
dom estic hearth  should be entirely abolished. 
This is conducive to  reduction  o f costs in 
decorations and cleaning, dim inution o f the 
po llu tion  in  the atm osphere and a m arked 
reduction in the cost o f  building construction  
because o f the elim ination o f chimneys ; also 
the ventilation can be m ore accurately 
designed and the absurd situation  o f heating 
air after it leaves a room  completely 
elim inated.

E lectric power, being very easily trans­
m itted over great distances, dem ands also 
th a t the coal be efficiently used in the power 
sta tion  boilers. This m eans th a t the surplus 
heat which is available, because o f the use o f 
turbines, m ust be diverted and  supplied to 
local factories and  dom estic premises. 
Experience ab ro ad  shows that this can be 
done econom ically and  it is being seriously 
considered by Coventry, Bristol and  Luton 
in th is country.

A n interim  proposal before the traditional 
fireplaces are rem oved from  use is that coke 
be substitu ted  as a h ard  fuel. This im­
m ediately necessitates a supply o f gas fo r its 
ignition. It can  be shown that if  a quantity  
o f  coke is required there is a minim um  
quantity  o f  gas to  be disposed o f economically. 
A  very large increase in the dem and for coke

can be m ade econom ical only if  the con­
sequent increases o f  gas are disposed o f 
economically. The actual usage o f gas is 
increasing very slowly, whereas electrical 
energy is being taken year by year a t  a 
rapidly increasing rate. It therefore follows 
th a t the electrical industry  has no th ing to 
lose in agreeing to  a m ore logical use o f  
products o f coal than  is advocated a t the 
m om ent. The one way in which the surplus 
gas should be used is in w ater heating and 
central heating in dom estic premises. The 
use o f electricity fo r such “ low-grade ” 
utilisation  should be deprecated.

The question o f  regulation also arises, in 
th a t the superior regulation  o f electricity 
supply m akes it m ore suitable for those high- 
grade applications in which a constant 
voltage is essential, whereas the lower grade 
o f regulation which is econom ically possible 
with gas m akes the use o f  gas suitable only 
in  such applications as can be therm o­
statically controlled.

Engineers should n o t hesitate to  use their 
knowledge in advocating wider issues ra ther 
than  in supporting  sectional interests which 
they may individually be considered entitled 
to  support.

London, N .W .i .  L. E. C. H u g h e s .

[ C o r r e c t i o n . — In M r. D. H . S. S anderson’s 
le tter in o u r last issue the w ord  “  la tte r ” in the 
fifth line should have been “ fo rm er,” i.e., it is 
washboilers w ith im m ersion heaters which have 
to have sum ps. This was obvious from  the 
subsequent w ording.—Editors,Electrical Review .]

Bonding and Earthing
I N  a lecture illustrated  by lan tern  slides 

which he delivered to the Coventry Electric 
Club on O ctober 3rd, M r. P. W. C a v e  
dealt w ith bonding and  earth ing  systems in 
relation  to the generation o r use o f electricity 
and  to  protection  against dam age by lightning.

A m ong the types o f earth ing  electrode 
described was the recently in troduced  sectional 
earth  ro d  for deep driving. The eifect o f  site 
conditions on the choice o f a particu lar type o f 
electrode was discussed and  the m ethods o f 
carrying ou t the necessary electrical survey 
before designing and installing an electrode 
system were described. Exam ples from  practice 
given included the tim e taken  to  drive earth  
rods in to  soil o f widely differing character to 
depths varying from  8 to  40 ft.

Advice was given as to  the correct lay o u t o f 
bonding systems and  formulae were developed 
for the curren t carrying capacity  o f bonds under 
fau lt conditions o f  short duration .

E.A.W. London Branch

TH E  au tum n program m e o f the London 
Branch o f the Electrical Association for 

W om en will be opened nextT uesday, by a talk  by 
Miss Caroline H aslett, d irector o f the E. A. W., on 
her second visit to C anada and the U nited States. 
The W hite Paper on  Social Insurance, “ W ool and 
the British E m pire,” and the Tennessee Valley 
A uthority  will form  the topics for later meetings.
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I n s t i t u t e  o f  F u e l
Proceedings at A nnual F unction

TH E  principal guest a t the annual 
luncheon o f the Institu te  o f Fuel, at 

the C onnaught R oom s, London, W .C .2, 
on O ctober 12th, was L o r d  W o o l t o n ,  
C .H ., M inister o f R econstruction , who 
p roposed  the  toas t o f  the Institu te . L ord  
W oolton  said th a t G rea t B ritain  was never 
m ore in  need o f  enlightenm ent in  fuel 
utilisation th an  a t the present day. There 
was a time when coal was cheap and plentiful 
and  the griminess o f ou r cities testified to 
the w asteful way in which we had  used 
o u r greatest raw  m aterial. N obody  then 
dream ed th a t we should  be so short o f 
coal as we were to-day.

In w artim e our people were willing to 
endure m uch from  the various M inistries 
which controlled their lives bu t in  the m atter 
o f  coal we should n o t be any better off in 
peacetim e unless we bestirred ourselves. 
Industry  w ould have to  continue to  operate 
a t as great a  ra te  after the w a r; would it 
be able to  get all the coal which it would 
need ? Then there was the export t r a d e ; 
we should  need to  export m uch m ore if  
we were to be able to  purchase w hat we 
needed from  foreign countries.

Econom ic reconstruction  plans depended 
for their success upon  a healthy, com petent 
in dustry ; and  industry and  the econom ic 
fu ture depended largely upon  the efficient 
use o f fuel, which m eant research. We 
needed cheap coal but we also w anted cheaper 
m eans o f  using coal. C heap coal did n o t 
m ean low er wages for the m iners b u t the 
scientific m ining o f coal com bining m axim um  
o u tpu t w ith high wages.

The M inistry o f  Fuel an d  Pow er was 
investigating this m atter and  looking into 
the organisation o f the gas and electricity 
industries. Its Fuel Efficiency C om m ittee 
was doing invaluable w ork in  m aking 
industry “ fuel conscious.” All these efforts 
should produce re su lts : the m atter was 
one o f great urgency. In  the p ast we had  
been slow to  m ake use o f  the knowledge 
o f o u r scientists and this would have to  be 
remedied.

In  his response the president, D r . E. W. 
S m i t h , C.B.E., spoke o f the great days o f 
M anchester University when he and  Lord 
W oolton were fellow students there. He 
m entioned th a t L ord  W oolton was to be 
C hancellor o f  the University and referred 
to  the m any em inent fuel technologists 
which M anchester had produced.

L t.-C o l. W. A. B r i s t o w , in proposing the 
health  o f the guests, said th a t the developm ent 
o f  pow er achieved during the w ar would 
have been considered im possible in 1935. 
The policy o f the Institu te had  always been 
to  co-operate with all branches o f  the light,

heat and  pow er industry  w ithout political 
o r sectional bias. He referred especially 
to  the presence, am ong m any o ther dis­
tinguished guests, o f  representatives o f the 
M inistry o f  Fuel and  Pow er and o f  Mr. 
H aro ld  H obson, chairm an  o f the C .E .B .

In  seconding the toast, M r . P. C. P o p e  
(secretary) said th a t before the end o f  the 
year the m em bership o f the Institu te  would 
have reached 2,000. Industrial organisations 
had  been asked to  subscribe to  a five-year 
guaran tee  fund. The In stitu tio n  came 
between the research organisations and 
industry. The speaker asked if  there were 
not an appropria te  G overnm ent D epartm ent 
to  give assistance to  the  In stitu te  similar 
to th a t given to  research associations and 
thus enable it to  m ake a m ore substantial 
con tribu tion  to  the fuel econom y cam paign. 
The toast was replied to  by M r . R. W. F o o t , 
chairm an  o f the M ining A ssociation  o f G reat 
Britain.

Presidential Address
A fter the luncheon Dr. Sm ith delivered 

his presidential address. In  the course of 
this he spoke o f  three recent developm ents 
w ithin the In stitu te . They were the re­
o rganisation  o f  the seven sections an d  their 
represen tation  on  the Council ; the raising 
o f the stan d ard  o f  candidates fo r adm ission; 
and the establishm ent o f  a £5,000 guarantee 
fund, h a lf  o f  which h ad  a lready been 
prom ised. H e went on  to  say th a t there had 
been very real and  a lm ost revolutionary 
advances in  the  technical side o f the gas 
industry an d  reviewed these a t length.

M elchett Lecture
This year’s M elchett M edallist is Dr. 

J. G . King whose M elchett Lecture followed 
Dr. Sm ith’s address. The title o f  the lecture 
was “ The P a tte rn  o f Fuel Research ” and it 
surveyed developm ents in this field, mainly 
during  the p ast twenty-five years. M uch 
atten tion  was devoted to the hydrogenation  
o f coal an d  coal p roducts and  the speaker 
then passed to  advances in the gasification of 
coal for the p roduction  o f tow n gas and  to 
the considerations governing further research 
on  coal structure and  properties.

Spanish Supply Restrictions
A D R ID  will be w ithou t electricity  in the day­

tim e for three days a week. The restriction  
is due to persistent d ro u g h t in Spain w hich has 
considerably reduced pow er p roduction . So 
th a t the cut shall no t affect the en tire  p o p u la tio n  
at the sam e tim e the city has been divided into 
areas in which the supply will be cut off on three 
different days. Tow ns and  villages in the 
M adrid  province will also be affected .— R euter
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P E R S O N A L  a n d  SO C IA L
News o f M en and W om en o f the Industry

M r. Ernest Stroud

T H E staff o f B arnstaple C orpora tion  Electricity 
D epartm ent have presented an inscribed 

clock to  Mr. F. C. Allen who has retired  from  
the post o f chief assistant engineer after being 
connected with the undertaking since 1902. 
Mr. Allen went to B arnstaple when the C or­
poration electricity undertaking was established, 
and before th a t was on the staff o f  the Lynton 
and Lynm outh undertaking .

Mr. Ernest Stroud, who has been elected 
president o f the Illum inating  Engineering 

Society for 1944-45, has 
for m any years been 
chief engineer o f H olo- 
phane, L td., and for the 
last five years general 
sales m anager. H e has 
served on various com ­
m ittees o f the British 
S tandards Institu tion , 
including street lighting, 
portab le  photom eters, 
light d istribution , light­
ing fittings, and A .R .P . 
street and factory ligh t­
ing. H e is an associate 
m em ber o f  the A ssocia­
tion  o f Public L ighting 
Engineers, and chairm an 

of the S treet L ighting Section o f  the Electric 
Light F ittings A ssociation. He acted as treasurer 
of the I.E.S. from  1936 to 1938.

The Hon. J . K. W eir has been appointed  
m anaging director o f G. & J. W eir, Ltd. Mr. 
A. H. Laidlaw becomes director in charge o f 
sales and  contracts, while Mr. John Davidson 
has been appoin ted  secretary in  place o f  Mr. 
J. D. Im rie, who has resigned th a t office for 
health reasons after forty-five years’ service. 
M r. Im rie’s services are being retained.

Hull C orpora tion  C om m ittee has presented a 
long-service certificate to Mr. D. Bellamy, the 
general m anager, on  the com pletion o f  twenty- 
five years’ service.

The A .E .I. News announces the election to the 
board  o f the C osm os M anufactu ring  Co., L td., 
o f Messrs. A. S. Kettle, J . W. Ridgeway and E. Y. 
Robinson.

Mr. K ettle has been m anager o f the Cosm os 
com pany’s works since 1941. He served his 
apprenticeship w ith the B ournem ough & Poole 
Electricity Supply Co., L td ., in its Bourne 
Valley and C hristchurch  pow er sta tions and in 
1911 jo ined  the British T hom son-H ouston  Co., 
Ltd., w ith w hom  he took  a tw o-year teste rs’ 
course. A fterw ards he was for two years in 
charge o f the D C  testing section and  was then  
appointed  chief o f the departm ent responsible 
for the testing o f all products m ade at the Rugby 
works. In  1928 he was appoin ted  service en ­
gineer to the B .T .H . com pany, in  which capacity 
he held a w atching b rief on the b o ard 's  behalf in 
any com plain ts in respect o f p roducts, and he 
carried o u t special investigations on behalf o f 
the directors. . .

M r. Ridgeway, after a m etallurgical training, 
jo ined  M etro-V ick Supplies iij 1924, and was 
attached to  the radio  departm ent a t Sheffield. 
In 1928 he was appoin ted  assistant to the then

chief engineer o f M etropolitan-V ickers radio 
departm ent and in 1929, on the am algam ation  of 
the radio divisions o f the B.T.H. Co., M etro- 
politan-V ickers and Edison Swan, he was 
appointed  assistant m anager o f the radio 
division o f Edison Swan and he becam e 
m anager in 1940. He has been chairm an o f  the 
British R adio Valve M anufacturers’ Association 
for the past three years. Recently he was 
appointed  industrial adviser on -radio valves to 
the R adio  Production  Executive o f the M inistry 
o f  A ircraft Production.

Mr. R obinson jo ined the research departm ent 
o f M etropolitan-V ickers Electrical Co., L td., in 
1922, to  establish a valve section having p re ­
viously been a college apprentice at the T rafford 
P ark  w orks. F o r som e tim e he w orked on the 
developm ent o f  large pow er valves, bu t la ter his 
in terests were m ainly directed to radio receiving 
valves. A rising ou t o f  this w ork a radio valve 
production  departm ent was established in 1925. 
In 1927 this m anufacture and developm ent were 
transferred  to the Cosm os M anufacturing Co., 
w ith M r. R obinson  as chief engineer o f  the 
valve departm ent. H e was appointed  chief 
engineer o f  the com pany in  1929, when its 
activities were directed solely to radio  valves.

Engineer Vice-Admiral Sir George Preece,
K .C .B ., has accepted nom ination  by the Council 
o f the Institu te  o f  M arine Engineers for re- 
election as president for the 1945-46 session.

Mr. J. W. Rodger, M .I.E .E ., director and 
general m anager o f Bruce Peebles & Co., L td., 
has been appoin ted  m anaging director o f  the 
com pany. M r. Rodger 
who was form erly the 
com pany’s chief en­
gineer becam e general 
m anager at the begin­
ning o f  last year. He 
jo ined Bruce Peebles in 
1924 for the purpose of 
inaugurating  and  de­
veloping the p roduction  
o f pow er transform ers.
H e built up the new
departm ent in an exten­
sive factory  and  later, 
as chief engineer, be­
cam e responsible for
all the com pany’s design 
and m anufacturing  de­
partm ents. He has travelled m uch in Europe 
and C anada to study practice and requirem ents. 
Before joining Bruce Peebles he had  been 
w ith several leading electrical m anufacturers 
including Ferran ti, L td ., and the H ackbridge 
E lectric C onstruction  Co., L td.

Mr. R. M. S. Morrison has been appoin ted  
sales m anager o f Scottish Plastics, Ltd.

T he two Brush Scholarships for 1944 have 
been aw arded to Messrs. Derek Davis (Staveley 
G ram m ar School) and  John T. Hayden (City 
o f  L ondon School). These scholarships are of 
the value o f £75 per annum , tenable for four 
years, the first year in  the w orks a t L ough­
borough  and  the rem aining th ree a t any British 
university. A fter taking their degree, scholar-

M r. J .  W .  Rodger



ship ho lders retu rn  to L oughborough  for a 
final year o f apprenticeship.

T he M etrovick D ram atic  Society run  by the 
staff o f the M etropolitan-V ickers Electrical Co. 
has becom e so active as to require a set o f studios.
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In  spite o f  w artim e difficulties it has recently 
p resented  E sther M cC racken’s com edy “ Q uiet 
W edding ” a t four evening and one m atinee p er­
form ances and achieved no tab le  success.

Mr. C. E. Luxton, m anager o f  the electric tool 
division o f the C onsolidated  Pneum atic T ool Co., 
L td ., has been granted  indefinite leave o f absence 
in o rder th a t he m ay take  up an  appo in tm en t as 
Technical A dviser on Portab le  E lectric T ools to 
the D irecto r o f Industria l E lectrical E quipm ent, 
M achine T ool C ontrol.

Mr. C. W. A ll but has been appoin ted  to 
succeed the late M r. A. R. E dw ards as com ­
m ercial m anager and  secretary o f  the E lectric 
Lam p M anufacturers’ A ssociation in A ustralia. 
He has for m any years been associated with the 
A ustralian  G eneral E lectric Pty., L td.

Mr. G. H. Oldroyd, bo rough  electrical engineer, 
S tockport, who was due to retire on N ovem ber 
25th, has been reappoin ted  for a fu rther period  
o f  six m onths a t his p resen t salary.

Mr. Julius A. Krug has been appoin ted  
acting chairm an  o f  the U nited  States W ar 
P roduc tion  B oard  in  the place o f  M r. C harles 
E. W ilson who, as previously reported , has 
decided to re tu rn  to the G eneral Electric Co. 
o f  which he was president before jo ining the 
W .P.B.

Paisley A ssociation  o f E lectrical Engineers 
opened its new session on  O ctober 9th when 
Mr. Thomas Scott delivered his p residential 
address w hich dealt w ith “ M odern  F acto ry  
In sta lla tions.”

T he A ssociation  o f Supervising E lectrical 
Engineers is inviting applications for the post o f 
organising secretary a t a com m encing sa lary  o f  
£500 per annum .

Obituary
2nd Lieut. J . M. D alton.— We extend our sym ­

pa th y  to  Sir Jo h n  D alton , m anager and secretary 
o f  the C ounty  o f  L ondon E lectric Supply Co., 
L td ., and  R egional C on tro ller fo r L ond o n  an d  
the South-E ast D istrict, M inistry  o f  Fuel and 
Power, and to  Lady D alton  for the loss o f the ir 
only son, 2nd L ieut. Jo h n  M ichael D alton , R .E .,

Parachute Regim ent, aged tw enty, w ho died 
as the result o f  an  accident on O ctober 7th.

Mr. E. W. Robey.— W e regret to  record  the 
death  o f M r. E. W. Robey, w ho was for many 
years on  the staff 'o f the U nderfeed  Stoker 

C o., L td ., and  subse­
quently  o f  International 
C om bustion , L td. Mr. 
Robey was responsible 
fo r the in troduc tion  and 
developm ent o f  many 
new appliances con­
nected with the com­
bustion  and  boiler- 
m aking industries.

Mr. A. A. Cawkwell, 
who was also for some 
years associated  with In­
te rnational Com bustion, 
L td ., died recently. 
He retired  in 1936, 
after a lifetim e spent 
in the boiler-m aking 
field. In  his earlier 
years he was with the 
Stirling Boiler Co., Ltd., 

which he left to jo in  the N iclausse Boiler Co., 
Ltd.

Mr. Jam es Smith, fo rm er assistan t superin­
tenden t o f telegraphs, G .P .O ., Edinburgh, has 
died at the age o f  eighty-one. F o r  m any years 
he tau g h t te legraphy and  telephony at the 
H erio t-W att College.

Mr. H . E , Tanis.—T he E lectrical World 
reports the death, a t the age o f  eighty, o f  Mr. 
H ulbert E. T anis w ho was the last o f the pioneers 
w ho w ent to Schenectady w ith T hom as Edison 
in  1886 w hen the  E dison M achine W orks was 
m oved from  N ew  Y ork .

Mr. T. F. M ay.— His m any friends in the 
electrical industry  will lea rn  w ith regre t o f the 
death  on  O ctober 1st o f  M r. T . F. M ay, sales 
m anager o f  the L eyton 
w orks o f  the  L o ndon  
E lectric W ire Co., an d  
Sm iths, L td . M r. M ay 
w ho w ould  have been 
53 th is m onth , was 
educated  at All Souls,
L angham  Place, and 
a fter a b rief period  w ith 
the  St. Jam es’ an d  Pall 
M all E lectricity  Co.,
L td ., jo ined  the Sun 
E lectrical Co., L td ., 
w hich he left in  1914 to 
take  up an appo in tm en t 
w ith  W. T . H enley’s The la te  M r. T . F. M ay 
T elegraph  W orks Co.,
L td. In  A pril, 1927, he jo ined  the  L ondon 
E lectric W ire Co. and  Sm iths, L td ., as assistant 
sales m anager and  in 1929 was appo in ted  to the 
position  he held a t his death . M r. M ay leaves 
a w idow an d  one son w ho is serving w ith the 
R .A .F . in  Italy . T he funera l to o k  place at 
G olders G reen C rem atorium , am ong those 
p resent being M r. G . E. Jew ell representing 
M r. W. J. T erry  (chairm an  an d  m anaging 
d irector o f  the L ondon  E lectric W ire Co. 
and Smiths, L td.), M r. S. B. K lein  (assistant 
general m anager o f  the L eyton w orks) M r 
E rnest Leete (director), and  m any represen­
tatives o f  o ther electrical com panies.
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Factory A ccom m odation . C om pact Service U nits.

Disposal of Government Factories

IN D U ST R IA L IST S  who will later require 
space o f 10,000 sq. ft. or m ore in surplus 

G overnm ent factories or storage premises, which 
they are willing to use for peacetim e industrial 
purposes, are invited to apply to the Registrar, 
Control o f Factory and Storage Premises, Neville 
House, Page Street, London, S .W .l. Except in 
special circum stances, factories will not be sold 
outright but will be let for a period o f ten years, 
at the end o f which there will be an op tion  for 
a further lease for a long term . The short lease 
will com m ence from  the , 
date when the G overn­
ment is able to release 
the factory from  war 
work, unless the selected 
tenant is the present 
occupier, in which event 
the short lease can 
commence a t once.

The factories will be 
allocated in  accordance 
with certain  criteria of 
national interest, such as 
the establishm ent o f  a 
balanced d istribu tion  o f 
industry ; the re-estab- 
lishment and  expansion 
of the export t r a d e ; the 
m aintenance o f  a war 
potential ; the require­
ments o f  tow n and  
country p lanning ; the 
ability o f individual 
applicants for factories 
to m ake efficient use of 
the factory premises 
with the m inim um  o f
reconstruction ; and the claim, on grounds of 
equity, o f  firms whose factories have been 
damaged or destroyed by enemy action, or have 
been requisitioned by the S tate under concen­
tration schemes or otherwise.

time would be o f real assistance to them  when 
they are demobilised.

A t Luton, the Electricity D epartm ent has 
offered to use its organisation  to give instruction 
in cookery, etc., to young women from  local 
Service establishm ents and experim ental classes 
have already been form ed and  tu ition  started. 
It was felt th a t small classes, with consequent 
individual atten tion , would be m ost suitable, 
so, as a beginning, two classes o f eight girls 
each have been form ed and each class will 
a ttend six sessions o f abou t two hours’ duration  
at weekly intervals.

A .S.E .E . Branch Merit Competition
The exam iners have now  announced their 

decision on the first year’s com petition between 
branches o f the A ssociation o f  Supervising 
Electrical Engineers for the best all-round 
record for the period  1943-4. In their report, 
they speak highly o f  the interest and value of 
the educational and business activities o f the 
winning branch, and o f  its developm ent on a 
carefully constructed  plan. A silver cup will 
be presented to representatives o f Birm ingham  
Branch a t the opening m eeting o f the 1944-45 
session on O ctober 21st, a t the Lighting Service 
Bureau, L ondon.

Domestic Training for Service Girls
To those thousands o f  wom en stationed at 

gun sites and sim ilar establishm ents the present 
state o f  activities has b rought a good deal o f 
increased leisure ; m any o f  these young women 
on retu rn ing  to civil life will be setting up 
hom e for the first tim e. Therefore, some 
train ing  in dom estic subjects given at the present,

A  cooking class fo r Service  wom en in progress at the Luton E le c tr ic ity  
D epartm ent’s showrooms

Each session includes a period o f instruction  
in the use and care o f the cooker, follow ed by 
tu ition  in the basic principles o f cookery and 
recipes, after which the girls themselves carry 
ou t som e p repara tion  and cooking. This last 
practical w ork occupies a good p rop o rtio n  o f 
the time. I t is proposed to  use the final session 
for a general chat on the dom estic use of 
electricity for w ater heating, laundry  and so on. 
T he girls are keen, intelligent and really anxious 
to  learn. The accom panying p ho tog raph  is 
reproduced by courtesy o f the Luton News.

Hundred Years of Ironmaking
A n attractively produced illustrated  brochure, 

issued in connection w ith the recent com m em ora­
tion  o f a century o f ironm aking, tells the story 
o f the M idland Iron  Co., L td., o f R otherham , 
which com m enced forging in 1844. The w rought 
iron  trade reached its heyday in 1855—65 when 
the concern was converted into a lim ited com ­
pany. F u rth e r expansion raised the quantity  o f 
iron  m anufactured to 12,000 tons in 1880, 
occasionally am ounting to 1,600 tons per m onth, 
at which tim e the whole o f the p lan t was steam  
driven. M odernisation took  place in 1904, when 
the old 16-inch beam  engine was dism antled and 
the rolling o f steel com m enced, a lthough the 
m ain p roduct o f  the w orks rem ained w rought
iron-



A sta rt was m ade with electrification in 1928 
w hen the ro lling  m ills were converted , bu t 
trad ing  becam e difficult subsequent to the 1926 
coal strike w hich rendered  the w orks idle for 
som e m onths. A fter reconstruction  in 1930, 
Thos. W. W ard, L td., o f  Sheffield, took  contro l 
and in troduced  such im provem ents as an  over­
head electric gantry  for the stock yard , a 5-ton 
overhead crane w ith  a 46-in. diam eter lifting 
m agnet fo r loading m aterial and  a  500-HP 
m oto r fo r driving the forge tra in , w hich w ith 
various auxiliary installa tions com pleted the 
electrification o f  the plant.

Lighting for Layout Reproduction
F luorescent tubes are proving m ost effective 

for the lighting o f layou t rep roduc tion  room s. 
L ayout reproduction , a process largely developed 
in  A m erica, has in the past year been used with 
conspicuous success by the a ircra ft industry  in 
this country. By its use full-scale draw ings of 
a ircraft com ponents are m ade on m etal sheets 
w hich are  subsequently  pho tog raphed , the 
originals serving as “ m asters ” and  the prin ts 
as w orking drawings. In  som e cases m etal sheet 
w ith a sensitized surface is used ; this is exposed 
and  developed and  is used in the m anufacturing  
process, thereby obviating  “ m arking-off.”

The room s generally are com posed o f  a staging 
raised ab o u t 3 ft. 6 in. from  floor level and m ade 
up o f a series o f tables 8 ft. by 4 ft. I f  required, 
these can  be used independently  o r jo ined  to ­
gether to  form  one huge table. The one illus­
tra ted  is ab o u t 160 ft. by 20 ft. wide. The 
draughtsm en m ove abou t on top  o f  this table 
when m aking drawings and  wear special sandals 
o r slippers m ade o f  thick felt.

T he illum ination  m ust be uniform  over the 
w hole area and  as shadow less as possible, the 
lighting intensity  m ust be high an d  the fittings 
m ounted  sufficiently high to allow free m ovem ent 
o f the draughtsm en and, since the w ork is 
carried  out on m etal sheets, a low brightness 
light source is im perative even though  the sheets 
are treated  to m inim ise the specular reflection.
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There is no  o ther light source th a t fulfils these re­
quirem ents so well as the fluorescent tube, the low 
tem peratu re o f  which is an o th er advan tage when 
one considers the high-intensity  illum ination  
(35-40 ft.-candles) th a t m ust be provided. In 
the room  illustrated  this in tensity  is provided by 
two rows o f  con tinuous trough ing  spaced at 
8 ft. centres w ith “ O sram  ” fluorescent tubes 
in tw in tube circuits m ounted  10 ft. from the 
table area. ,

Lamp Publicity
T h o rn  E lectrical Industries, L td ., are offering 

retailers a w indow  display service fo r “ A tlas ” 
lam ps, in spite o f  the continued shortage of 
labour and  m aterials. A pho tog raph  of this
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** A tla s  ”  lam p w indow  display

season’s stan d ard  w indow  display, built up with 
cartons and  poster, is rep roduced  herewith. 
This is one o f  several a ttractive sales aids which 
the com pany is supplying to  retailers and, in 

add ition , increased national 
an d  prov incial Press adver­
tising is being carried out.

Restoring Dnieper Plant
I t is repo rted  by Reuter that 

nine hydro-electric turbo­
generato rs for the Dnieper 
p lan t in  the Soviet U nion are 
to  be m anufactured  in the 
U nited  States. They are to 
replace those destroyed by 
the R ussians when they 
re trea ted  before the Germans 
in  1941. T heir m anufacture 
an d  in stalla tion  will require 
a t least four years for com­
pletion. This m achinery will 
n o t be provided th rough  lend- 
lease bu t will be financed 
by the Soviet G overnm ent.

E .I.B .A . Donations
A num b er o f  handsom e 

donations, rang ing  from  £50 
to  £250, were sent to  the Elec­
trical Industries Benevolent 
A ssociation  in the  perio d  front 
M ay to  A ugust. T he list sent

** O sram  ”  fluorescent tubes used fo r lighting a layout reproduction  
room
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us by the secretary includes the nam es o f well- 
know n people in the industry , several o f  the 
leading m anufactu ring  com panies and  no fewer 
than  eight m ore electricity supply undertakings— 
com pany and m unicipal.

In a message to the electrical industry, Mr. J. N. 
Stephens, the new president, says it is hoped 
that the next twelve m onths will be a period of 
great excitem ent and good news and will there­
fore present m ore than  ordinary  possibilities and 
m ore th an  ord inary  dangers. The E .I.B .A . 
Council asks th a t a t this tim e o f good om en, and 
la ter when presen t high hopes are realised, all 
should m ark  their relief an d  g ratitude by 
assisting bo th  with m oney and  w ork, to an  even 
greater extent than  before, the E .I.B .A ., which 
is an exam ple o f  th a t social decency for which 
the w ar is being fought.

Facts About the Railways
S o 'far 2,387 miles o f  railw ay in G reat B ritain 

have been electrified at a cost o f over £50,000,000. 
In a norm al year m ain  line electric tra ins run  
over 51 m illion miles. This in form ation  is 
given under one o f  the 48 alphabetical headings 
in an interesting booklet ju st issued by the 
British Railways and London 
T ransport. In  addition, there 
is a list o f ou tstand ing  events 
from  1825 to 1943, and a section 
on railw ay finance and  statistics.

Northampton Electrical 
Association

The annual general m eeting o f  
the N o rth am p to n  and  D istrict 
E lectrical A ssociation was held at 
the N o rth am p to n  College of 
Technology on  O ctober 11th. 
M r. O. F . Bailey, P rincipal o f the 
College, was in the chair and  was 
re-elected for the ensuing year. 
Mr. W. P. Barnell, one o f  the 
prim e m overs in the fo rm ation  
of the A ssociation, w ho acted as 
secretary for the first year, resigned 
owing to pressure o f business, 
and a vote o f thanks was passed 
to him  for the services rendered. 
A fter the election o f officers and 
and  o ther business, two sound 
films o f topical in terest were 
shown. A nyone w ho is engaged 
in any b ranch  o f  the  electrical 
industry and  is in terested  in the 
A ssociation can ob tain  details 
from  the College o f Technology, 
St. G eorge’s Avenue.

Production Control
T he second o f  three booklets 

dealing w ith  p roduction  contro l 
(B.S.1100, P t. 2, 1944, price 2s. 
post free) published by the British 
S tandards In stitu tion , 28, V ictoria 
S treet, L ondon , S .W .l, gives 
advice on  p ro d u c tio n  con tro l 
technique in the sm all factory, 
w ith the over-riding object o f 
stressing the need fo r con tro l if 
p roduction  is to be econom ically 
increased and  w aste o f  time

and  effort elim inated. The booklet m ay be 
found o f g reatest use in the factory em ploying 
50 to 200 people, bu t it is recognised th a t for 
p roduction  con tro l purposes a factory  em ­
ploying 200 people m ay be sim pler than  one 
em ploying 50 if  the type o f  p ro d u c t in the 
form er is less com plex than  in the latter.

The tex t o f the booklet is illustrated  with 
specim en schedules, cards, record  sheets and 
a com prehensive o rder flow chart which 
shows the various stages th rough  which an 
o rder will pass.

House Service Units
A com bined house service unit produced by 

Siemens E lectric Lam ps & Supplies, L td., for 
post-w ar houses was described in our issue of 
May 19th last. The com pany has now  produced 
m odels o f  two fu rth er types, show n in the 
accom panying illustrations. The one with a 
hardw ood fro n t is to  the design o f  M r. R. 
Plum m er, A .M .I.E .E ., and  is specially dim en­
sioned to suit stan d ard  brickw ork, an  im portan t 
po in t to be considered when m ounting the unit 
flush into the wall. The white enam elled unit is 
one o f two m anufactured  for the M inistry o f 

W orks show houses at 
N ortho lt, and  is also 
intended for flush 
m ounting. The service 
fuse and sealing box 
is housed under the 
bolted-on panel extend­
ing dow n to floor 
level.

The in tefior equip­
m ent o f bo th  o f these 
m odels is well planned 
and  provides for easy 
cabling b o th  for the 
service cable and  the 
outgoing conduits. 
These new units will 
m ake a notew orthy 
con tribu tion  to the 
tidying-up o f  service 
arrangem ents.

W h ite  enam elled service 
un it (above) and model 
w ith  hardwood front 

(right)



Mechanised Farming
The need for greater m echanisation  o f  farm ing 

after the w ar was em phasised  by M r. Tom  
W illiams, M .P.. Jo in t Parliam enta ry  Secretary 
to the M inistry o f  A griculture, a t an agricultural 
an d  horticu ltu ral m achinery dem onstration  
arranged  by the Surrey C ounty  W ar A gricultiral 
Executive C om m ittee a t Eashing F arm , G od- 
aiming, last week. Since 1939, he said, British 
farm ers had  spen t £100 m illion on  farm ing
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m achinery an d  equipm ent an d  tw o-th irds o f  it 
had  been  supplied by  m anufacturers in  this 
country .

W hen the w ar had  ended, G rea t Britain, which 
had  disposed o f  p ractically  all its overseas invest­
m ents, w ould  m ore th a n  ever need  to  utilise 
m achinery to  m ain ta in  and  expand  hom e p ro ­
duction . B ritish m achinery m akers w ould, 
besides supplying the requirem ents o f  this 
country, be in  a  good position  to m eet the needs 
o f  farm ers o n  the C ontinent.

A ppara tus d isplayed included dairy  eq u ip ­
m ent, pum ping p lan t, sheep shearers an d  various 
equ ipm ent concerned w ith  the cu ltivation  an d  
harvesting o f  po ta to es an d  o ther ro o t crops. 
P articular in terest was show n in  a dem onstra tion  
o f  welding as applied to the repair o f  ag ricu ltu ra l 
m achinery.

New Westinghouse Publication
T he W estinghouse E lectric In te rn a tio n a l 

C om pany  announces the  pub lica tion  o f  a  new 
technical m agazine fo r  L atin  A m erica, E l 
Ingeniero Westinghouse. P rin ted  in  Spanish  an d  
issued b i-m onthly, i t  con ta ins articles from  
recent issues o f  Westinghouse Engineei, together 
w ith ad d itional engineering  in fo rm atio n  o f  
special in te rest to  technical readers in  L atin  
A m erica.

Philips Lamp Publicity
Philips lam p advertising th is season will 

develop still fu rth er the them e o f  the  lam p as 
a transfo rm er o f  electricity  in to  light. The 
m ethod  o f  p resen tation , how ever, has been 
changed. In  place o f  the hum orous sketches,

scraper-board  draw ings are being  used, an d  the  
advertisem ents are  in tended  to have m ore o f  a 
prestige appeal. F o r exam ple, one illu stra tion  
show s a 45,000-ton battlesh ip  travelling  at 
speed, w ith a large lam p superim posed , the 
copy explaining th a t the Philips lam p is a 
transfo rm er o f  electricity in to  light, no  less 
efficient in  its way th a n  the  tu rb ines o f  a  battle­
ship, w hich tran sfo rm  steam  in to  th e  pow er 
w hich gives the  battlesh ip  its speed. O ther 
illustrations are  o f  a subm arine, Spitfire aero­

p lane an d  the “  C oronation  ” 
locom otive, the  copy them e being 
sim ilar in  each case.

These advertisem ents will appear 
in  the  L ond o n  evening and  a large 
num b er o f  provincial daily and 
evening new spapers, as well as in 
tw o o f  the  n ational Sunday papers. 
Tw o n a tio n a l periodicals have 
again  been included, and  a new 
departu re  is the  inclusion  o f  two 
w om en’s jo u rn a ls . T he trade, 
technical an d  in d u stria l journals 
will again  be well represented, and 
the  cam paign  will open  in  these 
w ith  a  b o ld  an d  sim ple prestige 
announcem ent. T he now  fam ous 

” p o ste r (“  See it  T hrough 
w ith  Philips L am ps ” ) will again 
be w ell in  evidence in  th e  London 
U nderg round , in  the  fo rm  o f lift 
an d  escala to r cards, and  20 in.
by  30 in ., 60 in. by  40 in. and
16-sheet posters.

Tw o w indow  display pieces will 
,be available th is year. O ne is a 
tw o-sided d isplay card, 18 in. by 
12 in ., su itab le  e ith e r fo r  w indow 

o r  coun ter use, w hich has been  reproduced  by a 
p a in t transfer p rocess on  to  pressed  b o a rd  m ade 
from  scrap leather. T he o th er is a larger display 
w hich again is tw o-sided, and  has been re­
p ro duced  by offset o n  to  linen. M easuring
45 in. by 34 in . th is will p rov ide  a  m o st striking 
and  effective centre-piece fo r a com plete 
w indow  display. A new general lam p catalogue 
will cover all lam ps still being  supplied, giving 
revised prices an d  details o f  pu rchase  tax.

South African Brush Subsidiary
The Brush E lectrical Engineering Co., L td., 

has set up a subsid iary  com pany  under the title 
o f  B rush (Sou th  A frica) (Pty.), L td ., (P.O . Box 
7995), 20, B itcon R oad, Johannesburg . This 
com pany  will initially  build  buses and  coaches 
an d  certain  electrical equ ipm en t in  South 
A frica an d  will hand le  the  sale o f  the  following 
p roducts o f  the B rush C om pany  in  the U n ion  :— 
T u rbo-a lterna to rs , transfo rm ers, sw itchgear, 
m otors, generators, trac tion  equipm ent, Diesel- 
electric locom otives an d  batte ry  vehicles and 
trucks. I t  will also superin tend  th e  d istribution  
o f  P etter oil, paraffin  an d  p e tro l engines in  the 
U nion.

Changes of Address
T he Passenger Transport Journal, has retu rned  

to  its p re-w ar address a t A venue C ham bers, 
V ernon Place, S o u th am p to n  R ow , L ondon, 
W .C .l (te lephone: H o lb o rn  9914).

T he C horlm et R ad io  E lectric, L td ., is m oving 
next M onday to  64—66, Shudehill, M anchester, 4 
(te lephone: B lackfriars 1054).
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R e c t i f ie r s  f o r  R a t t e r y  C h a rg in g -
Calculation o f A C  Voltage from  R equired  O u tp u t
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FW 1H E so m e w h at difficult m ath em atica l 
J L  p ro b lem  p resen ted  in  a rriv in g  at the  

vo ltage th a t  m u st be ap p lied  to  a  b a tte ry - 
charg ing  rectifier in  o rd e r  to  o b ta in  a  ce rta in  
charg ing  ra te  is u su a lly  so lved by m eans o f  a 
g raph . F o r  ease a n d  accu racy , how ever, 
reference to  a fo rm  o f  tr ig o n o m e tric a l tab le  
is to  be  p re fe rred , th e  p ro b lem  
being th u s  reso lv ed  finally 
in to  tr ig o n o m etrica l ra tio s.

In  ad d itio n  to  p ro v id in g  
a so lu tio n  on  these lines, 
th is a rtic le  also  a tte m p ts  to  reduce the  p ro b ­
lem an d  its so lu tio n  to  th e ir  sim plest fo rm s 
an d  to  m ak e  th em  ap p licab le  to  rec ti­
fiers w ith  an y  n u m b e r  o f  phases. A s 
m uch c a lcu la tio n  as possib le  is c a rr ie d  o u t 
in the  p re p a ra tio n  o f  th e  tab les re fe rred  to , 
leaving a m in im u m  o f  w o rk  to  be do n e  in 
the  a p p lic a tio n  to  p a r tic u la r  cases.

In  p rac tice , a sim p le  em p irica l fo rm u la  
m ay be u sed  fo r  th e  m a jo r ity  o f  cases, any  
inaccu racies be in g  co vered  by th e  ad ju s ta b le  
resis tances o r  tra n sfo rm e r  ta p p in g  sw itches 
usually  in c o rp o ra te d  in  b a tte ry  charg ing  
equ ip m en ts.

A n  exact m ean s o f  ca lcu la tio n  is, n ev e rth e ­
less, re q u ire d  fo r  the  fo llow ing  p u rp o s e s : A s 
a gu ide w hen  develop ing  an  ap p ro x im a te  
em pirical r u l e ; fo r  d e te rm in in g  the  lim its o f  
o u tp u t betw een  w hich  th a t  ru le  will give best

A .  A V j

U -------  1 CYCLE —

A  /V A  /\
/ \ /  \ / \ t \/ \ / \ / \ / \

— 1 

' \  t

\ l

U -------  1 CYCLE ------J

0 0

— - A V - v - 1

/  \  /  \ /  / \/ \/ \  *B I

U -------  1 CYCLE ------ w|

w

d an
2

Fig I. —O u tpu t voltage wave-forms (a) from  each 
rectifier phase; (b) from  three-phase rectifier 
(p = 3) ; (c) from  single-phase full-wave rectifier 

(p = 2) when connected to battery (Case I)

resu lts  fo r  average cases (the  accu racy  b eco m ­
ing  p rogressively  less as th o se  lim its  are  
a p p ro a c h e d ) ; fo r  b o rd e r- lin e  cases w here the 
ab ility  o f  a  p a r tic u la r  size o f  rectifier e lem en t 
to  d ea l w ith  the  req u ired  o u tp u t  is in  d o u b t ; 
a n d  w hen s ta n d a rd  designs a re  be ing  d ev e l­
o p ed  fo r  th e  p u rp o se s  o f  b u lk  p ro d u c tio n .

O nly the  basic  ca lcu la tio n  
is h ere  dea lt w ith  a n d  no  
acco u n t is ta k e n  o f  the 
vo ltage  d ro p  in  th e  rectifier 
e lem en t, th e  sligh t reverse 

c u rre n t o r  th e  d is to r tio n  o f  w ave-fo rm  caused  
by th e  in d u c tan ce  o f  th e  tra n sfo rm e r . A llow ­
ances m u st be  m ad e  sep ara te ly  fo r  such  o f

m m  
/ \  / \ /  '  /  \

uH-X R
/ T \ > i

L ------
o n n

CYCLE ------ H  p 2

Fig. 2.—  O u tput voltage wave-form from  three- 
phase rectifier when connected to battery and 
the m in im um  rectifier voltage is higher than 

the battery voltage (Case 2)

these fac to rs  as will ap p rec iab ly  affect the 
resu lt.

Som etim es, w hen  th e re  a re  th ree  o r  m o re  
rectifier phases, th e  o u tp u t  v o ltag e  is u n ­
affected  by  th e  b a tte ry . A  differen t m e th o d  
o f  c a lcu la tio n  m u st th e n  be  em p lo y ed  an d , 
fo r  th e  sake  o f  co m pleteness, th is  case is 
also  d ea lt w ith .

In  design ing  a  rectifier, th e  b a tte ry  vo ltage  
a n d  ch arg in g  c u rre n t be ing  specified, th e  
ch arg in g  v o ltage  (i.e. th e  average  excess o f  
th e  rectifier o u tp u t v o ltage  over th e  b a tte ry  
vo ltage) is ca lcu la ted  fro m  th e  ch arg in g  
c u rre n t a n d  th e  resis tan ce  o f  th e  ch arg in g  
circu it. T h e  v o ltage  w ave-fo rm  fro m  each  
rectifier p h ase  consists o f  h a lf  a sine w ave as 
sh o w n  in  F ig . 1 (a), th e  o th e r  h a lf  be ing  
o b stru c te d  by  th e  rectifier, a n d  th e  rectifier 
o u tp u t v o ltage  is the  m ax im u m  v o ltage  o b ta in ­
ing  in  any  o f  th e  phases, F ig . 1 (b ). F ina lly , 
w hen  th e  rectifier is co n n ec ted  to  a  b a tte ry  
the  o u tp u t vo ltage  is th e  m ax im u m  voltage  
ob ta in in g  in  e ith e r  the  rectifier o r  the  b a tte ry , 
Fig. 1 (c).

T w o d istinc t cases arise  w hich will call fo r  
differen t trea tm en t. C ase  1 is w hen the  
o u tp u t  vo ltage  is affected  by th e  b a tte ry  
vo ltage, i.e. w hen  th e  m in im u m  value  o f  th e  
rectifier v o ltage  is low er th a n  th e  b a tte ry  
voltage, as in  F ig. 1 (c). C ase 2 is w hen  the  
o u tp u t  v o ltage  is n o t  affected  by  th e  b a tte ry  
vo ltage, as show n in  F ig . 2.

C ase  1 inc ludes all sing le-phase a n d  m ost 
th ree-p h ase  b a tte ry -ch a rg in g  rectifiers. In

By F. T. Bennell,
G raduate I.E.E.



566 E l e c t r i c a l  R e v ie w October 20, 1944

this instance, when the  rectifier voltage is 
below the battery  voltage the battery  tends 
to  feed back, b u t is prevented from  so doing 
by the  one-way character o f  the rectifier. It 
is only during the periods—show n shaded in 
Fig. 1 (c)—when the rectifier voltage exceeds 
the  battery  voltage th a t a  charging current 
flows.

The average charging voltage corresponds to  
the average height o f the shaded portions. A n 
expression for this voltage can therefore be 
ob tained  by dividing the sum  o f  the  shaded 
areas by the to ta l distance along the tim e 
axis, o r m ore specifically the am oun t o f 
shaded area  per cycle by 2tt radians.

T he charging periods occur once per cycle 
for each rectifier phase ; the wave-form  o f 
each period  is sym m etrical. F o r simplicity, 
therefore, the areas in  only a h a lf o f  one

T a bl e  1

p  N o . o f  R e c ti­
f ie r P h a se s '

2 3 4 6

K x | _ 7T/P 3-142 1-571 1-047 •7854 •5236

K  W/P
- U S

■8551 •7854 •7404
2 | y / 2  s in  „IP

period will be found, and  account will be 
taken  o f the num ber o f  tim es the  h a lf  period 
occurs pe r cycle fo r various num bers o f 
rectifier phases. I have found by tria l th a t 
the solu tion  is simplified slightly by consider­
ing the  wave-form  o f the rectifier voltage as 
cosine instead  of, as usual, sine, and  the 
datum  line along the tim e axis will therefore 
be a t a p o in t o f  m axim um  voltage. The 
elem ent to  be in tegrated  therefore lies between 
O and  a  in  Fig. 1 (c).

R everting to  the design calculations, the 
position  is th a t B (the batte ry  voltage) and  C 
(the charging voltage required) a re  know n, 
and  it is required to  find R  (the m axim um  
value o f  the A C  voltage).

The rectifier voltage =  R  cos 9, where R  
is the voltage a t the datum  line, i.e. the 
m axim um  voltage, and  9 is any angle between 
O and  W2 m easured from  this line.

L et B =  the battery  voltage an d  a  the 
angle in  radians, m easured from  the datum  
line, a t  which the  rectifier voltage curve 
crosses the  batte ry  voltage line, i.e. where the 
rectifier and  battery  voltages are equal. Then

R  cos a  =  B, R  =  c t^F o T ......................... (1)
,  D B B

and  R  r.m .s. =  __—   (2)V 2  cos a  X  ’
where X  =  \ / 2  cos a .

I t now  rem ains to  ob ta in  an  expression for 
a ,  o r  preferably \ / 2  cos a ,  in  term s o f B and 
the  o ther variable, C. T he to ta l area  betw een
O and  a  =  J ^ R  cos 9 d  9 .............................. (3)

The area  below  the  batte ry  voltage line 
and  betw een O and  a  =  B a ..........................(4)

The area  above the  batte ry  voltage line,

which represents the  charging voltage =
(3) -  (4) =  J *  R  cos 9 d 9 -  B a .

Reference to  Fig. 1 will show  th a t there 
are two o f  these areas per rectifier phase per 
cycle. The to ta l shaded area  per cycle is
therefore 2 P | “  R  cos i d S - B a ,  where P
is the  num ber o f  rectifier phases.

D ividing the  area  thus ob tained  by the 
horizon tal axis— the value o f  which, fo r one 
cycle, is 2  it rad ians— we get the average 
vertical o rd inate, which represents the  average 
charging voltage. Therefore

C - £ [ J > C 0. * < I « - B « ]  -

w" [ J °  R  cos 0 d 0 — B a j  ......................... (5)
p

=  —  (R  sm  a  — B a ) .'. R  sin a  — B a =  

— Cp  E .
I t  has been shown (equation  (1) ) th a t R  =

It C  C
. .  tan  oc oc ■ p . p  Y  =  ICj -g  . . .  .(6)

where Y  =  tan  a  — a  and  K* =  -p.
A  stra igh tforw ard  expression for a  o r y/2  

cos a  can n o t be ob tained  from  this form ula, 
and  it is recom m ended th a t a m odified tri­
gonom etrical tab le— Table 2— be prepared, 
to  enable \ / 2  cos a  to  be obtained from 
tan  a  — a- This table can be derived from  a 
s tan d ard  trigonom etrical table.

T he figures fo r  angles approach ing  90 deg. 
will n o t be required  as they do n o t occur in

T a b l e  2  (S a m p le  f ig u res)

OC I OC .  I y / 2  c o s  OC \ ta n  OC — OC 
d e g re e s  r a d ia n s  X  Y

0 0 1-414 0
10 •1745 1-393 •0018
20 •3491 1-329 •0149
30 • 5 2 3 6 ( | ) 1-225 •0538

45 ■ 7 8 5 4 ^ ) 1 0 0 0 •2146

60 I '047© •7071 •6849

practice. A lso, the  figures fo r each degree 
need n o t be calculated for low angles as they 
increase very slowly. A  tab le  fo r angles of 
0, 10, 14, 17, 20, 22, 24, 26, 28 and 30 to 60 
(inclusive) degrees, will therefore  be found 
adequate, it 16, rr/4 and  n/3  m arked  against 
the rad ian  figures corresponding to  30, 45  and 
60 deg. respectively will facilitate  checking 
w hether a  is g reater o r  less th an  WP, when 
th is is necessary.

The m ethod o f calculation  is first to  calcu­
la te  Y  from  the know n values o f  B and  C, 
using equation  (6) (the ap p ro p ria te  value of 
K x is ob tainab le  from  Table 1); X  is then
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obtained fro m  i . using T ab le  2 . and this 
value is substituted in equation i 2 i . e n a b l i n g  
R  rJDLS. to  be determined.

The toregom g m ethod o f  calculation is not 
applicable to C ase 2. as an essential require­
ment is  that there shall be an instant (at) when 
the rectifier voltage equals the batten  
voltage.

The calculation is. how ever, sim pler than 
for C ase 1 .  as the output voltage w ave-form  
is not affected by the batten ' voltage, and the 
absence o f  this com plication enables a direct 
form ula to  be derived.

This form ula is derived as fo llo w s:— The 
element to be integrated lies between O and 
t  P  in F ig . 2. from  which it w ill be seen that 
equation (5) fo r  C ase 1  is applicable except 
that 3 -P  must be substituted fo r  at, i.e.,

C = ^ [ j f  R  c o s i  ( 11  -  - ^ b J  = 

* - ( R  sin |  |  B ) ;  R  ti- C )
sm  p

and R  r.m .s. =

— -— -  (B  -  C ) = K j (B  -  Q  ............ (7)
x  2  sin p  _

” p
where K .  =  — and is obtainable from

■\ 2  sin p -

Table 1.
I f  there is doubt whether a  particular 

exam ple should be treated as C ase 1 o r C ase 2. 
)  should first be calculated, using equation 
(6). Table 2  should then be referred to, to 
see whether a  is  m ore o r  less than ^  p . i f  
less. C ase 1  ap p lies : i f  the sam e o r  m o re .. 
Case 2.

Forthcoming Events
Friday. October 20th.— L u  neo  t.— A t Institu­

tion o f  Electrical Engineers. 5.30 p.m. Measure­
ments Section. Inaugural address bv Dr. 
W. G . Radfey.

London .— Institution o f Mechanical Engineers.
5.30 pan. Presidential address on “  Applied 
Reseat ch ." by Dr. H. R . Ricardo.

L o n d o n .—39, Victoria Street, S .W .l, 6.30 
pan. Junior Institution o f Engineers- Informal 
meeting- ”  Humidity and its Control.”  by 
M. R . G . M orton.

S e w c a stle -o m -T jn e .— Neville HalL Westgate 
Road. 6.30 p.m. l.E .E . North-Eastern Students" 
Section. Inaugural address by the chairman.
G. E. Topping.

\e m c a s tle -o n -T rn e .— A t Literary" and Philo­
sophical Society’ s Lecture Theatre. 6 p.m. 
North East Coast Institution o f Engineers and 
Shipbuilders. Annual general meeting and 
presidential address.

S h e ffie ld . —  A t Metallurgical Club. West 
Street! 6.30 pun. Junior Institution o f  
Engineers (Shemeld Section .. Annual meeting 
and in fo rm a l discussion.

Saturday, October 2 1st .—L o n d o n — At Light­
ing Service Bureau, 2, Savoy Hill. W C  \  
2 .15  pan. Association o f Supervising Electrical 
Engineers. Technical ib n  display and 
presidential address.

B irm in g h a m .— Grand Hotel. 12 .30  for 1 p.m. 
I.E .E . South Midland Centre. Wartime lunch. 
Chairm an's address and visit o f  Institution 
presidenL

n 'a k e fie ld .— Strafford Arm s, 3 pan. Asso­
ciation o f  Mining Electrical and ’  Mechanical 
Engineers. Presidential address by J .  T. 
Green and visit by the national president.

C ardiffi.-— A t South Wales Institute o f En­
gineers, 5 p.m. Association o f  Mining Elec­
trical and Mechanical Engineers tSouth Wales 
Branch I. ~ Electrical Aspects o f American 
Mechanical Load me o f  C o a l"" tHiustrateti bv 
sound film and slides), by R . Crawford.

Monday. October 23rd.— L ondon .— At I  F  F
5.30 p.m. Informal meeting. D iscusaon on 
"" The Engineer's Part in Certain Post-W ar 
Problems,”  to be opened by the presidenL

B irm ingham .— Grand Hotel. 6 p.m. Birming­
ham Electric Club. Paper on ”  High-nreaueacv 
Induction Heating.”  by T. G . Tanner.

S e v c a s A -o n -T y n e .— Neville Hall. 6 .15  p.m. 
I .E .E . North-Eastern Centre. ”  Design and 
Performance o f Domestic Electrical Appli­
ances. by W. N . C. Clinch and F . Lynn.

Tuesday. October 24th.—L ondon .— A t I.E .E . 
Council Room. 2.50 p.m. British Soczetv for 
International Bibliography. *- The Application 
o f  Universal  Decimal Classification to Tele­
communication Literature,”  by Mr. J .  E. 
Wright, and ”  Document Classification in a 
Limited Field— Radiocommunication and 
Allied Subjects,"' by M r. L . S. Harley.

Wednesday, October 25 th.— L o n d o n ,— A t 
LE .F-, 5.50 p.m. Radio Section. “  Develop­
ment o f  Polythene as a High-frequency Di­
electric.”  by Prof. Willis Jackson and J .  S. A . 
Forsyth.

E d in b u rg h .— Heriot-W an College. 6 p.m. 
I.E .E . Scottish Centre. Exploratory wireless 
meeting. P aper: ”  Survey o f  the Performance 
o f Post-W ar Television.'" by B. J .  Edwards.

B irm in g h a m .— At Jam es W att Institute. 6.30 
p.m. I .E .E . South Midland Students" Section. 
”  Diesel Electric Traction.”  by F . I . Toombs.

D o n ca ster.—Technics! College. 3 p.m. Asso­
ciation o f  Mining Electrical and M echanical 
Engineers (Aerkshire S.E. and N.W . Branches’ . 
Visit by H .M . Electrical Inspector o f Mines 
and discussion on his report.

X evca stlf-O M -T rn e .— Bolbec HaH. 6.45 p.m. 
North East Coast Institution Student Section. 
Chairman's address.

Friday. October 2~th.— L ondon .—A t Institu­
tion o f Civil Engineers. 5 pan. Institution o f 
Chemical Industry". Chemical Engineering 
Group. Fifth Hmcfaley M em orial Lecture* 
"  Hydro-electric Development in Great Britain 
and its In nee ace on Chemical and Allied 
Industries,”  by Sir Alexander Gibb.

L ondon .—Institution o f Mechanical Engineers, 
5 3 0  pan. Informal discussion on "  The 
Influence o f Engineering on Social Advance­
ment,”  to be introduced by E . Reeve.

Monday. October 50th.—B irm in gha m .—A t 
James W ait Institute, 6 p.m. I.E .E . South 
Midland Centre Radio Group. Discussion on 
”  Industrial Applications o f High-free tiencv 
Power,”  to be opened by E. M ay.
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Signalling Torch

A M A R IN E  torch  fo r n igh t signalling is an ­
nounced  by the G e n e r a l  E l e c t r i c  Co., 

L td . ,  M agnet H ouse, K ingsw ay, L ondon , W .C .2. 
I t is w eath erp ro o f and  m ade partly  o f  steel 
specially trea ted  to  resist rust. The head  ring

M arin e  signalling to rch ]

and  base cap, w hich em body screw th reads, are 
m ade o f  brass. T he w hole is finished in b lack  
rivelling enam el.

T he head  o f  the  to rch  is fitted w ith a light- 
restricting cowl an d  co lou r screen fo r night 
signalling. T hese are  detachab le and, w ithou t 
either o r b o th  o f  them , the large d iam eter 
reflector w ith focusing device gives a  strong 
spo tligh t beam . T he bu lb  ho lder has a spring 
plunger, so th a t the  bu lb  can be unscrew ed to 
the last th read  before con tac t is broken .

T he to rch  is fitted with a M orse tap p er key 
and  a  thum b sw itch; w ith the fo rm er locked 
in  the closed position  by  m eans o f  a sliding 
tube, the  to rch  m ay be  used in  the n o rm al way. 
The thum b switch also acts as a safety featu re 
to  p reven t accidental flashing o f  the tap p er key. 
A dditional refinem ents include a carry ing  handle, 
w hich also form s a s tand  fo r signalling, an d  a 
spare  bu lb  holder.

I t has an  overall length o f 11 in., and  is 
designed to take  an  “ O sram  ”  2-V, 0 3-A bulb, 
operating  from  two L.6103 b attery  cells. I t has 
been approved  by the A dm iralty  for use as a 
n ight signalling to rch  on  m erch an t ships, and 
by the M inistry  o f  W ar T ran sp o rt for lifeboats 
and  for use in  sim ilar circum stances. '

Larder Conditioner
T o provide safe food  storage cond itions in 

kitchens n o t large enough to  accom m odate 
refrigerators, F r i g i d a i r e ,  L t d . ,  401, Edgw are 
R oad, T he H yde, L ondon, N .W .9, has designed 
a “  la rder cond itioner.” A sm all fan  over a 
specially designed cooling coil con ta ined  w ithin 
the un it circulates the air w ith in  the la rd er an d  
rem oves all food  odours. C lean cool a ir then  
flows ro u n d  the larder m ain tain ing  the tem pera­
tu re  a t less th an  50 deg. F . w ith ap p ro p ria te  
relative hum id ity  b o th  w inter and  sum m er. 
U nder these conditions even b read  an d  green 
vegetables can, i t  is claim ed, be kep t for reaso n ­
able periods in  perfect condition .

T he appara tus, w hich will cool an en tire  
la rd e r  o f  25-30 cu. ft., is o pera ted  by an electrical 
ro ta ry  sealed com pressor designed to ru n  for 
years w ithou t a tten tion . T here are no sw itches 
to  set, no  oiling to  be carried  o u t and  no periodic 
de-frosting. L arders need to be lightly in ­
su lated , and  have sta n d a rd  flush doors_packed 
in ternally  with kapok . I t is an tic ipated  th a t the

cost o f  the u n it will be considerably  less than  the 
pre-w ar fam ily m odel refrigerato r. E lectricity 
consum ption  is approx im ately  2  kW h a day. 

T his equipm ent and  a p rop o sed  s tan d ard  3-k W 
fused plug are  tw o o f the  o u tstan d in g  electrical 
item s in  an  exhib ition  now  runn ing  at 
B irm ingham  under the  auspices o f  the M inistry 
o f  W orks. I t  is a disp lay  o f  housing  equipm ent 
to  illu stra te  those p a rts  o f  the  “  Housing 
M anual, 1 9 4 4 ” w hich deal w ith in terio r in­
sta lla tions and  fittings. T he exhibition is 
com plem entary  to  th e  dem onstra tion  houses 
at N o rth o lt, w hich illustrate  G overnm ent 
recom m endations on the  p lann ing  and  con­
struction  o f  houses. It has been arranged  with 
the co-opera tion  o f  the M inistry  o f  Health 
and the M inistry  o f  Fuel and  Power. The 
exhib ition  is being  held a t the W est End Hall, 
92, Suffolk Street (near the Civic Centre). 
F rom  O ctober 16th to  21st inclusive admission

Frig ida ire  11 la rder co n d itio n e r”

will be by ticket only. F rom  O ctober 23rd to 
N ovem ber 4th, inclusive, the exhib ition  will be 
open to the pub lic  from  10 a.m . to  5 p.m . each 
day  (including Saturdays).

West Hartlepool M odel Kitchen
fW 'H E  b orough  electrical engineer o f  West 
-■  H artlepoo l (M r. S. T illo tson) has designed a 

m odel kitchen w hich includes suggestions made 
by housew ives w ho inspected  a prev ious model. 
M r. T illo tson s m odel, .which is open for public 
inspection, can  be in co rp o ra ted  in the houses of 
900 sq. ft. p roposed  by the G overnm ent. The 
k itchen covers 164 sq. ft. an d  has a  laundry 
adjoining.
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ELEC TR IC  IT T  S I T P L Y
Breakdown at Douglas.

B r a d f o r d - —  P o w e r  S t a t i o n  E x t e n s i o n s . — - 
The Electricity Com m issioners have approved a 
scheme to r  extensions a t Valley Power sta tion  
estim ated to  cost £1,000.000." H alf o f  the 
extensions have to  be com pleted  by 1946 and  
the rem ainder by 194$. T he con trac t has been 
let for a  new tu rbo -a lternato r, and  preparations 
are being m ade fo r the installa tion  o f  tw o new 
boilers.

C a rd if f .— S u b s t a t i o n . — The Electricity C om ­
mittee is to  ob ta in  a  substa tion  site in G ran d  
Avenue, Ely.

Chesterfield.— B u l k  S u p p l y  A r r a n g e m e n t s  - 
—In connection w ith a  schem e for additional 
bulk supplies from  the D erbyshire ¿c N otting­
hamshire Electric Pow er Co.. involving the 
erection o f  an add itional 5.00©-kW bulk  supply 
plant, the E lectricity C om m ittee has decided 
to seek sanction  to  bo rrow  £12.365.

S u p p l y  t o  P u m p i n g  S t a t i o n . —The b o ro u g h  
electrical engineer has repo rted  to  the 
Electricity C om m ittee th a t as the E lectricity 
Com m issioners are n o t p rep ared  to  g ran t 
the necessary licence fo r the erection  o f  steel 
lattice tow ers fo r  the high-voltage line to  the 
H olm ebrook pum ping  sta tion , a new schem e 
has been p rep ared  incorporating  w ooden 
poles and  this, w ith a  revised schedule o f  costs, 
has been su b m in ed  to  the Com m issioners.

D o u g l a s  i I .O .M .) .— A c c i d e n t  a t  P o w e r  
S t a t i o n — A  flywheel, weighing ab o u t 2 0  tons, 
dew off the  genera to r a t the pow er sta tion  on 
O ctober 10th and. as a  result, the^.vhole o f  the 
island was deprived o f  a  supply o f  electricity. 
The flywheel w recked p a r t  o f  the sta tion  as it 
hurtled  th ro u g h  the  roof, then  it b ro k e  up  in 
mid air an d  fell in  v arious parts  o f  D ouglas after 
travelling nearly h a lf  a  mile. M any people had 
narrow  escapes b u t nobody  was h u rt. W orkm en 
in  the s ta tion  suffered from  shock. Tw o pieces 
o f  the flywheel badly* dam aged the office o f  the 
Isle o f  M an Times. O ne piece w ent th rough  
the five-storey build ing  an d  destroy ed a  D iesel 
engine, and  an o th er piece w recked m uch o f  the 
building. A n electricity supply was la te r b rou g h t 
into opera tion  in  the island  by m eans o f  em er­
gency p lant.

E s s e x .  —  E l e c t r i c i t y  F a i l u r e .  —  Southend 
and  m ost o f  the S.E. Essex tow ns and  villages 
were affected by a failure o f  the  electricity 
supply last Saturday night. T here was a  com ­
plete b lack-ou t for twenty -five m inutes.

D u m b a r t o n .  —  A d m i n i s t r a t i o n  o f  U n d e r ­
t a k i n g . —There are  indications th a t D um ­
barton  T ow n C ouncil in tends to  exercise its 
option  to  term ina te  its  agreem ent w ith  the 
Electric Supply C o rp o ra tio n  fo r the supply 
o f  electricity in the burgh. In  reply to  an  
inquiry the Clyde Valley E lectrical Pow er Co. 
has subm itted  p roposals in  the event o f  the 
Council’s exercising its op tion . O ne p roposal is 
tha t the C ouncil shou ld  continue to  be the 
electricity u ndertakers and  en te r in to  an  agree­
m ent fo r the  C lyde Valley Co. to  operate  the 
undertaking, the  company* to  provide the 
capital fo r  the  acquisition  and  fu tu re extension 
w ith a 40 years' agreem ent. T he second is 
th a t the  D um b arto n  E lectric L ighting O rder 
o f  1920 should  be transferred  to  and  m erged 
in to  the w hole undertak ing  o f  the Clyde \  alley

H am ilton Ban Rem oved.
C o. w ithout expenditure by* the Council. In 
ihe event o f  e ither proposal being accepted 
the supply to  consum ers w ou ld  be a t the s tandard  
rales operating  th roughou t the area  served 
by the  Clyde Valley Co.

Glasgow.— S u p p l y  t o  F a r m s . — It is recom ­
m ended th a t the C orpo ra tion  shall con tribu te  
£250 tow ards the cost o f  a high-voltage over­
head line to  be erected by* the Clyde Valley 
E lectrical Pow er Co. to  supply farm s in  the East 
K ilbride area. The proposed  co n tribu tion  is in 
respect o f  the inclusion o f  one o f  the C orpora­
tio n 's  farm s.

Ham ilton.— B an* o n  C h o i c e  R e m o v e d .— In 
1934 the T ow n Council approved resolutions 
o f  a jo in t m eeting o f  the G as an d  Electricity 
C om m inees as a  result o f  which tenants o f  
new  houses were n o t allow ed to  use electricity 
fo r  heating  an d  cooking. A t its last m eeting 
the C ouncil decyled to  lift this ten-year ban  
by rescinding the form er resolutions. I t was 
agreed tha t, in all houses belonging to  the 
Council, tenants should  be free, subject to  the 
approval o f  the H ousing C o m m ittee, to  in tro ­
duce electricity an d  to  m ake w hatever use o f  
th a t  m edium  they choose.

Hull.— P o w e r  S t a t i o n  E x t e n s i o n s .  —  The 
E lectricity C om m ittee has ob tained  sanction 
to  b o rro w  £750,000 fo r extensions a t  the pow er 
s ta tion . I t  is also applying fo r  perm ission to 
bo rrow  £20,000 for m ains an d  £10,000 for 
substations.

I n d u s t r i a l  S u p p l i e s . — T o m eet the increased 
dem and  from  industria l consum ers in  suburban  
areas w orks a re  to  be  carried  o u t by  the 
C om m ittee a t an  estim ated  cost o f  £9,213.

L ichfield.— P r i c e  I n c r e a s e  W a i v e d .  —  The 
E lectricity C om m ittee recom m ends th a t the 
10 per cent, w ar increase in  prices shall be no t 
charged in  respect o f  the  Septem ber quarter.

Newport (Mon.).— L o w e r  C h a r g e s  R e c o m ­
m e n d e d .— Follow ing a rep o rt by  M r. T . H. 
W ood, w ho was appoin ted  bo rough  electrical 
engineer an d  m anager earlier this year, the 
E lectricity an d  T ran sp o rt C om m ittee has recom ­
m ended the  halving o f  the temporary* 10 p er cent, 
increase in  charges m ade in 1940. T he C om ­
m ittee has congra tu la ted  M r. W ood and  his 
staff o n  the results show n in  the  rep o rt o n  the 
p as t y ear 's  trading.
_  Northern Ireland.— D e v e l o p m e n t  S c h e m e .—  
T he Electricity B oard for N o rth ern  Ireland  has 
subm ined  to  the M inistry  o f  C om m erce for 
confirm ation under the Electricity (Supply) Act 
l N orthern  Ireland), 1931, a developm ent scheme 
in  parts o f  A ntrim  and  Derry*. The schem e is 
m ade with the general object o f  prom oting , 
co-ord inating  an d  im proving the  supply, 
d istribu tion  an d  sale o f  electricity* in  the develop­
m ent area as an d  when conditions perm it, and  
gives the B oard pow er to acquire and  link-up 
w ith  its m ain transm ission  lines a ll existing 
undertakings as an d  w hen desirable.

N otice has been given th a t au thorised  under­
takings o r o ther persons interested m ay m ake 
representations to  the M inistry' o f  C om m erce 
with respect to  the schem e w ithin a  m onth. 
A  resolu tion  p ro testing  strongly against the 
p roposal o f  the Board to  acquire the m unicipally-
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ow ned P orts tew art undertak ing  as p art o f the 
schem e has been passed at a special m eeting 
o f  P o rts tew art Council.

S tretford.— C h a r g e s  R e d u c e d . — The S tre t­
fo rd  and  D istric t E lectricity B oard has reduced 
the lighting flat ra te  from  4Jd . plus 5 per cent, 
to  3fd . p er k W h ; the heating  ra te  from  l£d . 
to  Id .;  pow er charges from  65 to 50 per cent, 
over the sliding scale; and  the dom estic “ all- 
in  ”  tariff runn ing  charge from  |d .  to  id .

Tynemouth.— S u p p l y  t o  T r a d i n g  E s t a t e . —  
In  connection  w ith electricity supply  to  the 
C hirton  T rad ing  E state, the E lectricity  C om ­
m ittee has agreed th a t until experience has been 
gained o f  the m anufactu re rs’ requirem ents 
the electricity supplied to  the ir new prem ises 
shall be charged on the m axim um  dem and 
term s, nam ely, £4 5s. per kW  o f m .d. per 
annum  plus id . per kW h subject to an add ition  
o r reduction  o f  O O ld. per kW h supplied for 
each shilling by  w hich the cost o f  coal fo r  the 
calendar year is above o r below  12s. per ton.

W est Bromwich.— S h o w r o o m  A l t e r a t i o n s . —  
P roposed a lterations to  the electricity show room s 
and  reconstruction  o f  adjoining prem ises at an

estim ated  cost o f £11,000 have been approved  by 
the T ow n Council. T he schem e is now  being 
subm itted  to  the E lectricity  C om m issioners.

W igan.— F a r m  E l e c t r i f i c a t i o n . — T he Rural 
D istric t C ouncil has approved  p lans o f  the 
L ancashire Electric Pow er C om pany for supplying 
electricity to  seven farm s.

Overseas
Belgium. —  E l e c t r i c i t y  i n  B r u s s e l s  Re­

s t r i c t e d . — W arning has been given that 
electricity  in Brussels is to  be cu t off from  sun­
rise to  sunset because o f  the coal shortage. 
Supplies will con tinue  to  vital services such as 
hospitals, flour mills, bakeries and newspapers. 
I f  coal supplies perm it, the electricity services 
will be resto red  a t certain  hou rs o f  the day 
fo r cooking .— Reuter.

New Z ealand.— P l a n t  E x t e n s i o n s . — It is 
repo rted  in Tenders th a t the A uckland Electric 
Pow er Board is supplying its consulting en­
gineers in L ond o n  with specifications and 
orders covering various item s o f  electrical 
equ ipm en t requ ired  for p roposed  extensions, 
together with instructions for inviting tenders.

f i n a n c i a l  s e c t i o n
C om pany News. S tock Exchange A ctivities.

Reports and Dividends
The Calcutta Tramways Co., L td.— N o estim ate 

o f  the purchase price w hich the C alcu tta  C o r­
p o ra tio n  will pay on acquiring the undertak ing  
on  Jan u ary  1st nex t could be given by Sir 
G eoffrey R . C larke, the chairm an, a t  the 
com pany’s annual general m eeting on O ctober 
10th. T he pu rchase price is to be based on the 
incom e and  w orking expenses fo r a p eriod  o f 
years ending w ith the cu rren t y ea r; w hen the 
accounts have been com pleted the price will be 
ascerta ined an d  settled e ither by agreem ent 
or, if  necessary, by arb itra tion . Sir G eoffrey 
said th a t a p a r t from  the separa te  H ow rah  
system, which was constructed  under agreem ent 
w ith  the H ow rah  m unicipality, there  were 
certain  po rtions o f  the C a lcu tta  system  vital to 
its w orking w hich lay outside the scope o f  the  
con trac t and did n o t therefore fall w ithin the 
term s o f  purchase. A cquisition o f  these po rtions 
w ould involve legislation. D uring  the year two 
extensions were com pleted  and  opened for 
traffic, one to Ballygunge and  the o ther to  
H ow rah  sta tion  across the new H ow rah  bridge.

A. Reyrolle & Co., Ltd., are offering o rd inary  
stockholders 189,330 new £1 o rd inary  shares at 
60s. each in the p ro p o rtio n  o f  one new share for 
each com plete m ultiple o f  £4 7s. 6d. o f  o rd inary  
stock held. T he proceeds o f  the issue are  to be 
used to  repay b an k  loans and  to p rovide for 
com m itm ents now  in  hand .

Telephone Properties, L td., rep o rt an incom e 
am oun ting  to  £87,309 fo r the year 1943, as 
com pared  w ith £94,216 fo r 1942. A lm ost all 
o f  this sum  was in  respect o f  dividends an d  
in terest from  the V enezuelan subsidiary. The 
n et profit was £30,968 (£24,503). ,A  dividend 
o f  6 per cent, (nil) is to  be paid , an d  reserve 
for contingencies again receives £5,000, leaving 
£42,549 (£40,450) to be carried  forw ard.

M r. A. N . Rye, the deputy  chairm an, stated 
a t the general m eeting on O ctober 24th that 
there was a wide field for te lephone expansion 
in Venezuela, an d  the N acional Com pany 
p lanned large extensions im m ediately  equip­
m en t becam e available.

The British Vacuum Cleaner & Engineering 
Co., L td., rep o rts  a gross profit o f  £155,059 for 
the year ended  Septem ber 30th last, as com pared 
with £149,730 in the prev ious year. A fter the 
deduction  o f  bank  in terest, d irec to rs’ fees, in­
com e tax and  N .D .C ., the net profit is £88,640 
(against £95,888). A sum  o f £54,000 (£55,000) 
is transferred  to  incom e tax reserve, while the 
staff pension  fund  receives £7,500 (£10,000). A 
final d ividend o f  \ 1 \  per cent, m akes 30 per cent, 
for the year (sam e) and  £12,202 (£11,687) is 
carried  forw ard .

The United River P late  Telephone Co., Ltd., in
a p relim inary  sta tem en t fo r the six m onths ended 
June  30th, 1944, records gross earnings am o u n t­
ing to £2,659,604, as com pared  with £2,504,603 
fo r the first h a lf o f  1943, the net incom e being 
£588,054 (£542,511).

E rinoid, L td., p roposes to  increase its capital 
from  £330,000 to  £750,000 by the creation  of 
420,000 £1 shares. N o  im m ediate  issue is p ro ­
posed. The net profit for 1943-44 was £16,802 
(against £15,974) and  the dividend is being m ain­
ta ined  a t 10 per cent.

E lectric & Musical Industries, L td., sta te  that 
the  g ro u p ’s ne t profit fo r the  past year was 
£182,024, com paring  with £174,357 for the 
preceding twelve m onths. T he o rd in ary  dividend 
is m ain tained  at 8 per cent, (including  2 per cent, 
bonus) less tax a t 8s. 6d. in the £.

Strand E lectric Holdings, L td., besides m ain­
tain ing  its d ividend a t 10 per cent, is paying 
a  bonus o f  2 i  per cent.
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Veritys m anu factures  offer 
a w ide  choice from an  
extensive range o f  industrial  
electrical equipment.

Install “  V e r i ty  ”  m anu factures  and  
guarantee your m axim u m  w a r  effort.

V E R I T Y S  Ltd
Sales H ea d q u a rte rs : BR ETTEN H A M  H O U SE, LA N C A S T ER  P LA C E , W .C .2
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(A short series o f  open letters by L S .E . ,  
commenting on some notable letters»o f the pa st.)

To King Darius III, who wrote to Alexander the Great,  
telling him to get back home and to take his gang of 

robbers with him.

N o r w ic h , 1944

Your L a te  M a je s ty ,

So A le x a n d e r  ig n o r e d  y o u r  w a r n in g  and  e v e n t u a l l y  d e ­

f e a t e d  y o u r  a r m ie s .  At t h e  a g e  o f  25 h e  h a d  c o n q u e r e d  

t h e  known w o r ld  and  y o u  l a y  s l a i n .

P e r h a p s , b e f o r e  b e in g  s o  r u d e  t o  A le x a n d e r ,  i t  w o u ld  

h a v e  b e e n  w i s e  t o  h a v e  lo o k e d  t o  y o u r  r e a d i n e s s  f o r  w a r . 

I f  o n ly  y o u  h a d  b o a s t e d  a  l i t t l e  l e s s  ; t o n e d  dow n, f o r  

i n s t a n c e ,  y o u r  c la im  t h a t  t h e  K in g  o f  H ea v en  h a d  b e ­

s to w e d  on y o u  t h e  d o m in io n  o f  t h e  e a r t h .

In  o u r  b u s i n e s s  we do n o t  w a s te  much t im e  h u r l i n g  

a b u se  and  d e f i a n c e  a t  o u r  c o m p e t i t o r s .  We e v e n  a d m it  

t h a t  som e o f  them  make g o o d  e l e c t r i c  m o to r s— b u t we do  

o u r  l e v e l  b e s t  t o  make o u r s  b e t t e r  and  we h a v e  s t e a d i l y  

e n la r g e d  o u r  k in gdom  f o r  s i x t y  y e a r s .

W ith  g r e a t  r e s p e c t  f o r  y o u r  l a t e  e m in e n c e ,

Y o u rs  t r u l y .

LAURENCE, SCOTT  
& ELECTROM OTORS LTD.
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M arconi’s W ireless Telegraph Co., L td., has 
declared an  in terim  dividend o f  34 per cent, 
(same).

The M arconi International Marine Communi­
cation Co., L td., is again  paying an  interim  
dividend o f 24  per cent.

The Skefko Ball Bearing Co., Ltd., has declared 
an interim  dividend o f  6? per cent., tax free 
(same).

The River P late  E lectricity  & Other Securities 
Corporation, L td., is again to  pay an in terim  
dividend o f  2 per cent.

Callender’s Cable & Construction Co., Ltd., is 
m aintaining its interim  dividend at 5 per cent.

The John Thompson Engineering Co., Ltd., is 
paying an interim  dividend o f 5 per cent. (same).

The British Therm ostat Co., L td., proposes to 
maintain its in terim  dividend at 74 per cent.

W. B. Dick & Co. (Holdings), L td ., has m ain­
tained its dividend a t 4 per cent. *

New Companies
R. J . Stearn & Sons (Luton), L td .—Private 

com pany. Registered O ctober 4th. C apital, 
£3,000. O bjects: T o acquire the business of
electricians form erly carried  on by the late 
R. J. S tearn and F . C. W hite a t 19, U pper George 
Street, _Luton, and to carry on the business of 
electrical and wireless engineers and dealers, 
etc. D irec to rs: R. G. S tearn, 16, Sharpenhoe 
Road, Barton, Beds., H. L. S tearn and W. A. 
Stearn, bo th  o f  38, W estbourne R oad, Luton. 
Registered office: 19, U pper G eorge Street,
Luton.

Insuloid M anufacturing Co., L td.— Private 
company. Registered O ctober 5th. C apital, 
£5,000. O bjects: To carry  on  the business 
of m anufacturers of, and dealers in, insulating 
plastic and o ther paper m aterials, rubber, 
synthetic rubber and  covered textile yarns, and 
goods m ade therefrom  or treated  therew ith, 
radio sets, electrical goods, etc. D irec to rs: 
E. F. Emery, W est Lodge, Butley R oad, Ad- 
lington, C heshire; and F. D. Emery, 6, Beech 
Road, Cheadle H ulm e, Cheshire. Registered 
office: F o rd  S treet Mill, C hestergate, S tockport.

Glenmill Radio and Electrical Co., L td.— 
Private com pany. Registered O ctober 5th. 
Capital, £2,000. O bjects: To carry on the 
business o f m anufacturers of, and  dealers in, 
wireless, television and electrical goods, etc. 
D irectors: L ieut. G . W. Brown Mills (form erly 
Gerald W. Brown), 16, Linden R oad, G osforth, 
Newcastle-on-Tyne and  W. R. Bell, 81, Selsea 
Avenue, H erne Bay. R egistered office: 109a, 
M ortim er Street, H erne Bay.

Companies’ Returns
Statements of Capital

Burgess Hill E lectricity, Ltd. —  Capital, 
£65,000 in  £1 shares (all ordinary). R e turn  
dated M ay 3rd. 52,250 shares taken up. 
£50,400 paid. £1,850 considered as paid. 
M ortgages and  charges : Nil.

P rince’s E lectrical Clocks, L td.— Capital, 
£3,000 in £1 shares. R e tu rn  dated  M ay 16th 
All shares taken  up. £1,000 paid. £2,000 
considered as paid. M ortgages and charges: 
Nil.

E ast Suffolk E lectricity Distribution Co., L td.—
C apital, £125,000 in £1 shares. R eturn  dated  
M arch 28th (filed May 3rd). All shares taken up. 
£135,000 paid (including 16s. 8d. per share 
prem ium  on 12,000 shares). M ortgages and  
ch a rg es: £7,900.

Increase o f  Capital
Electroway H eaters, Ltd.—-The nom inal capital 

has been increased by the addition o f £5,000 
beyond the registered capital o f £5,000. The 
additional capital is divided into 2,000 o rdinary  
and  3,000 6 per cent, preference shares o f  '£1 
each.

Mortgages and Charges
C. O. Ericsson Engineering W orks, L td.—

D ebenture charged on deeds and  docum ents 
relating to  properties in K ing’s N o rto n  and 
Su tton  Coldfield, and the com pany’s under­
taking and o ther property , present and  fu ture, 
including uncalled capital, dated  Septem ber 
23rd, 1944, to secure all m oneys due o r to 
becom e due from  the com pany to Lloyds 
Bank, Ltd.

Sunderland Engineering Equipment Co., L td.—
Assignm ent o f proceeds o f  contracts, dated  
Septem ber 14th, 1944, to secure all m oneys due 
or to  becom e due from  the com pany to M artins 
Bank, Ltd.

General Installation Co., L td.— Satisfaction in 
full on  A ugust 22nd, o f debenture dated  
O ctober 1st, 1931, and  registered O ctober 8th, 
1931, securing £100.

Liquidations
Dome Electric Co., L td.—M eeting O ctober 21st, 

a t the  office o f  H arry  L. Price & Co., 47, Mosley 
Street, M anchester, to receive an account o f the 
winding up by the liquidator, M r. A. T . Eaves.

Bankruptcies
T. Smith, Jun ., rad io  dealer, carry ing  on 

business a t 19, R isborough Lane, C harlton , as 
the R isborough R adio  Service, an d  a t 5, 
P rospect R oad, H ythe, as H ythe M usic Stores. 
— A pplication  for discharge to be heard  on 
N ovem ber 14th a t the G uildhall, C anterbury .

R. E . Pearcey, m otor and electrical engineer, 
105, A rthu r Street, W ithernsea.— D ischarged 
as from  Septem ber 20th, 1944.— Proofs for 
dividends by O ctober 27th to the trustee, 
M r. J. E. D. Stickney, 1, P arliam ent Street, 
Hull.

H . A. Mayhew, electrical con tracting  engineer, 
96, L ondon  Road, Apsley, H erts and  30, 
E lm er G ardens, Edgw are.— O rder m ade 
Septem ber 19th for discharge subject to deb to r’s 
consenting to judgm ent for £25 being entered 
against him  by the Official Receiver.

J . H. Matthews, electrical dealer, 232 Town 
Street, Bramley, near Leeds.— Supplem ental 
dividend o f 5s. 2d. in the £ payable O ctober 27th 
a t the Official Receiver’s Office, 2 4 a ,  Bond 
Street, Leeds.

K. G. Burfield, electrical co n trac to r, Espere, 
C ouchm ore Avenue, C layhall Avenue, Ilford. 
— Receiving o rder m ade O ctober 6th, on a 
creditor’s petition.
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STOCKS AND SHARES
T u e s d a y  E v e n i n g .

T O C K  Exchange prices are better than  
the am ount o f business which is now 

going on in the H ouse, fo r prices a re  well 
m aintained though  the volum e o f business 
being transacted  is certainly sm all. Every 
now  and  then a spasm  o f activity occurs in 
one m arket o r another. This week it has 
been the rad io  departm ent that has a ttracted  
m ost a tten tion , a sharp  rise in Electric & 
M usical Industries giving im petus to the 
list as a whole. F o r the best-class industrial 
shares a consistent dem and continues.
Price Fluctuations

The variation  in prices this week is com ­
paratively slight. H om e R ailway firmness is 
reflected in a po in t rise, to 75, in Southern  
5 per cent, preferred. The prior-charge group 
is better, too, b u t nom inal quo tations have 
been left unchanged. L ondon  Passenger 
T ran sp o rt issues show no a ltera tion , a lthough 
to  buy the fixed-interest stocks is a m atter o f 
increasing difficulty. Preference shares in 
the H om e electricity supply group are also 
none too easy to  come by. M ontreal Power 
a t 22^ is 1 lower, but Shawinigans hardened to 
16^. Tokyo Electric sixes, the recent specu­
lative buyers being satisfied, went back to  26. 
C aw npore Electrics a t 39s. 3d. have lost 9d. 
C alcu tta  E lectric Supply rem ain a t 47s.

Miscellaneous Movements
The S trand Electric surprised  and  pleased 

its p roprieto rs by declaring a bonus o f 2 \  
per cent, in add ition  to 10  per cent, dividend. 
This is 2 \  per cent, better th an  last year’s 
distribution . The price o f  the 5s. shares a t 
10s. 9d. is 2s. higher. M urex at 4 f  have 
recovered the deduction o f the dividend. 
British Insulated  a t 5 f a n d  M ather & P la tt a t 
2 f  are both ^  up. A utom atic  Telephones 
and  W alsall C onduits gained 6d. Cable & 
W ireless stocks are easier. M arconi M arines 
held to  36s. upon  announcem ent o f  the usual 
interim  dividend o f 2{- per cent. Telephone 
Properties a t 21s. 3d. are quo ted  ex dividend. 
British Vacuum  C leaner are also ex dividend 
a t 29s. The year’s accounts show a slight 
decrease in the -trading profits, b u t the 30 
p er cent, dividend on the o rd inary  shares is 
com fortably  covered. Peto Scott Electrical 
Instrum ents a t 4s. 9d. have fallen a trifle. 
Callender’s Cable

C allender’s Cable & C onstruction  Co., ip 
declaring the usual 5 per cent, interim  divi­
dend, continues a rate  which has been d istri­
buted annually  for years past. The final, in 
each o f the past two years, has been 10  per 
cent., plus a bonus o f 5 per cent., m aking in 
all 20 per cent, for the year, this being the 
sam e rate as was declared for 1936 and 1937. 
F o r 1938 to 1941 inclusive, the annual divi­

dend was 15 per cent., all these dividends 
having been paid o u t o f  earn ings substantially 
greater. The com pany’s year ends with 
D ecem ber and  the last-published  accounts 
show ed C allender’s to  be in  an  extremely 
strong financial position , the net liquid  assets 
being ra th e r over £1,000,000. The shares 
afford a yield o f  £3 16s. 2d. p er cent, on the 
m oney a t the present price o f  5 | ,  which, by 
the way, com pares w ith 1 J  touched in the 
d ark  days o f  1941.
E.M .I.

Electric & M usical Industries shares rose 
to 37s. an  h o u r o r tw o before the company 
announced  a dividend and  bonus m aking, as 
before, 8 per cent, for the year. By some 
m isunderstanding the figures were n o t suffi­
ciently clearly stated  fo r them  to  be readily 
com parab le  w ith those o f the previous year. 
The result was a fall next m orning to 35s. 6d. 
and, although  the com pany prom ptly  tele­
phoned to the Stock Exchange a re-statement 
o f  the announcem ent, m aking clear what was 
previously obscure, the price o f  the shares 
failed to recover to the overnight level. At 
36s., they show  a gain o f  -fe on  the week.

The m arket in rad io  shares is tolerably 
active. C ossor a t 25s. 6d. and  E. K. Cole at 
33s. are 6d. and  Is. better respectively. Pye 
deferred shares are unchanged a t 33s. 9d. 
So fa r as E .M .I. is concerned, it  really 
m atters little w hat cu rren t dividend the com­
pany pays o r w hat the earnings are under 
present cond itions; supporters o f  the shares 
look to  the fu ture  developm ent o f  television 
as likely to  justify  the fa ith  which they repose 
in their investm ent.
De La Rue

T hom as D e L a R ue shares have risen to 
the highest price reached for m any years, the 
£1 shares advancing to  9 f. This is connected 
w ith the drastic  action o f the Belgian Govern­
m ent in w ithdraw ing all the previous notes 
in circulation , and  substitu ting  fresh notes. 
De La R ue has interests in the plastics business 
and, a fter the war, this b ranch  is expected to 
yield substan tia l results. But in the meantime 
the security p rin ting  is th a t part o f  the com­
p any’s activities which produces the major 
part o f  its profits. D e La Rue shares stood at 
25s. three years ago and  are now, as just 
m entioned, 192s. 6d. F o r the year ended 
M arch 31st, 1941, no  dividend was paid. In 
the following year, the dividend was 25 per 
cent., and for the period  ending last March, 
40 per cent. The yield on the shares at the 
present price is ab o u t 4 |  per cent.

Atlas Electric
W ith a fall o f  3d., A tlas E lectric & General 

T rust eased off to 7s. 3d. Two o r three 
thousand o f  the T ru s t’s 7 per cent, preference 
shares have com e on offer a t 26s. 3 d., showing 

( Continued on page  574)
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O ct.
17
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F a ll

Y ield
p .c .P re-

'io u s L a s t
C om pany  P re ­

v ious L a s t

Home E lectric ity  Companies Overseas E lectric ity Companies
£ s. d. £ s. d.

B o urnem outh  a n d A tlas  E lec. . .  N il N i l  * 7/3 - 3 d . __
Poole 124 124 64/6 3 17 4 C a lc u tta  E lec. . . 6* 6* 4 7 /- 2 11 1

B ritish  P o w er a n d C aw npore E lec. 10 7 39/3 — 9d. 3 11 4
L ight 7 7 33/6 4 3 7 E a s t  A frican  P o w er 7 7 34/6 4 1 4

C ity of L o n d o n  . . 7 54 3 0 /- 3 13 4 Je ru sa le m  E le c . . . 7 5 2 9 /-x d 3 9 0
Clyde V alley 8 S~ 4 2 / - 3 16 0 K algoorlie  (1 0 /- )  5 5 11/6 4 7 0
C ounty of L o ndon 8 8 44/6 3 12 1 M ad ras  E lec. . .  N  il 4 29/6xd 2 14 4
E d m u n d  sons : M o n trea l P o w er 14 n 22* - 1 __

7%  P re f. 7 7 35/6 3 19 0 P a les tin e E le c .“ A ”  5* 5* 4 0 /- 2 10 0
Ord. 6 6 3 1 /- 3 17 5 P e ra k  H ydro-e lec . 6 7 13/6 __

Elec.D is. Y  o rkshire 9 9 45/6 3 19 6 S h aw in ig an  P o w er 83cts. 90cts. 16* * + * __
Elec. F in . a n d  Se­ ■V T o k y o  E lec. 6%  6 6 26 - 1 —

curities 124 134 6 0 /- 4 10 0 V ic to riaF a llsP o w er 15 15 4* 3 10 7
Elec. S up p ly  Cor­ W h ite h a llln v .P re f . — 6 25/6 4 14 0

p o ra tio n 10 10 48/6 4 2 4
Isle of T h a n e t  . . N il N il 19/6 — Equipment and Manufacturing
L ancs. L ig h t a n d A ro n  E lec. O rd . 10 15 6 1 /- 4 18 4

Pow er 74 74 3 7 /-  . 4 1 1 Assoc. E lec. :
L lanelly  E lec. . . 6 6 26/6 4 10 7 O rd .......................10 JL0 51/6 + 6 d . 3 17 4
L ond. Assoc. E lectr ic 3 4 2 6 /- 3 1 6 P re f. . .  8 8 39/-. 4 2 0
London  E le c tr ic . . 6 6 30/6 3 18 8 A u to m atic  T el.& El. 124 m 61/ + 6 d . 4 2 0
L ondonP ow erR ed . B abcock  & W ilcox 11 1 1 49/6 4 8 9

D eb ....................... 5 5 IO34 4 16 7, B ritish  A lum in ium  10 10 4 7 /- 4 5 1
M etropo litan  E .S . 8 8 4 4 / - 3 12 9 B ritish  In su l. O rd . 20 20 +  A 3 14 6
M idland C ounties 8 8 41/6 3 17 0 B ritish  T h e rm o s ta t
Mid. E lec. P o w er 9 9 44/6 4 1 0 (5 /- )  . .  . . 1 8 4 184 2 0 /- 4 12 6
N ew castle E le c . . . 7 7 31/6 4. 9 0 B ritish  V ac. C leaner
N o rth  E a s te rn  E lec. (5 /- )  . .  . . 3 0 30 2 9 /-x d +  6d. 5 3 5

O rd in ary 7 7 3 5 /- 4 0 0 B ru sh  O rd . (5 /- )  8 9 10/9 4 3 9
7%  P re f. 7 7 3 5 /- 4 0 0 Burco  (5 /- )  . . 15 174 1 7 /- 5 3 0

N o rth am p to n  . . 10 10 5 0 /- 4 0 0 C allender’s  . .  15 20 5* 3 16 2

N o tt in g  H ill 6% C hlorideE lec.S to rage  15 15 87/6 3 8 7
P re f. (£10) . . 6 N il lO f — Cole, E . K . ( 5 / - ) . .  10 15 33/— +  6d. 2 5 6

N o rth m et P o w er : C onso lida ted  S ignal 24 274 Gf 4 3 6
O rd inary 7 7 43/6 3 4 4 Cossor, A . C. (5 /- )  74s 10* 25/6 + 6 d . 1 19 4
6%  P re f. 6 6 30/6 3 18 8 C rab tree  (1 0 /- )  . .  174 174 4 1 /- 4 5 4

R ichm ond  E lec. 6 6 2 6 /- 4 12 4 C ro m p to n  P a rk in so n
Sco ttish  P o w er . . 8 8 40/6 3 19 0 O rd. (5 /- )  . .  20 224 3 2 /- 3 7 3

S ou thern  A reas 5 5 23/— 4 7 0 E .M .I. (1 0 /- )  . .  6 8 36/— 2 4 6
S outh  L o n d o n  . . 7 7 29/— 4 16 7 Elec. C o n s tru c tio n  10 124 5 7 /- 4 7 9
W est D evon 5 5 23/6 4 5 1 E n fie ld  C able O rd . 124 124 6 1 /- 4 2 0
W est Glo£. H n 2 5 /- + 6 d . 2 16 0 E n g lish  E lec tr ic  10 10 50/6 3 19 0
Y orkshire E le c . . . 8 8 4 3 /- 3 14 5 E nsign  L am p s  (5 /- )  25 15 21/3 3 10 8

E ricsson  Tel. (5 /- )  22* 20* 51/3 1 19 1
Public Boards E v er R e a d y  (5 /- )  40 40 4 1 /- 4 17 5

C entral E lec tr ic ity F a lk  S ta d e lm a n n  7* 74 34/6 4 7 0
1955-60 (Civil F e r ra n t i  P re f. . .  7 7 31/3 4 9 7

D efence) 3 3 100 3 0 0 G-.E.C. :
1955-75 5 5 1144 4 7 4 P re f ......................  64 32/9 3 19 4

1951-73 H 4* 107 4 4 1 O rd .......................174 174 93/3 3 15 1

1963-93 34 3* 1044 3 7 0 G en era l C able (5 /- )  15 15 1 5 /- 5 0 0

1974^94 34 n 100 3 5 0 G reenw ood& B atley  15 15 43/9 6 17 0
London E lec. T ran s. H allT elephone(10 /-)12* 124 3 1 /- 4 0 8

L td ....................... 24 24 984 2 10 9 H en ley ’s (5 /- )  . .  20 20 25/6xd 3 18 8

London  & H om e 4 4 %  P re f. . .  44 44 2 4 /- 3 15 0

C ounties 1955—75 44 H 112 4 0 4 H o p k in so n s . .  15 17* • 69/3 5 1 1

L o n d .P ass.T ran s.B d . I n d ia  R u b b e r  P re f. 54 54 23/— 4 15 9

A 44 44 1204 3 14 8 I n t l .  C om bustion  30 30 6 | 4 10 8

B 5” 5 1^14 4 2 4 Jo h n so n  & P h illip s  15 15 7 4 /- - 1  / - 4 1 0
r. 3 H 68 4 15 7 L an cash ire  D ynam o224 22* 96/6 4 13 5

W estM id lan d sJ.E .A . L au ren ce , S co tt(5 /-)12* 124 1 3 /- 4 16 2

1948-68 5 5 1064 4 14 0 (Continued on next page)

* D iv id en d s a re  p a id  free  of In co m e  T ax .
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Equipm ent and M anufacturing ( Continued) £ s. d.
£ s. d- B ris to l T ra m s  . . 10 10 5 7 /- 3 10 2

L o n d o n  E lec. W ire  74 n 37/6 4 0 0 B raz il T r a c t io n . . I f 2 2 6 J x d - 1 7 9 7
M a th e r  & P l a t t . .  10 10 52/6 +  tV 3 16 2 C a lc u tta  T ra m s 64 7 i 65/6 - 2 / - 2 5 9
M e ta l In d u s t r ie s  (B ) 8 81 50/6 3 7 6 C ape E lec. T ra m s 5 6 25/6 4 14 1
M et.E lec .C ab leP re f. 54 5 J 21/3 5 3 6 L a n c s . T ra n s p o r t 10 10 45/6 4 8 0
M u rex  . .  . .  20 20 9 5 /-x d  + -h 4 4 4 M exican  L i g h t :
P y e  D eferred  (5 /- )  25 25 33/9 3 14 5 1 s t B o n d s 5 5 1054 4 14 9
R e v o  (1 0 /- )  . .  17£ 171 4 0 / - 4 7 6 R io  5%  B o n d s  . . 5 5 1064 4 14 0
R ey ro lle  . .  12£ 121 70/— - i 3 11 5 S o u th e rn  R ly . :
S iem en s O rd . . .  74 n 35/— 4 5 9 5 %  P re fd . . . 5 5 75 + 1 6 13 4
S tra n d  E lec. (5 /- )  10 121 10/9 + 2 / - 5 16 3 5%  P re f. 5 5 114£ 4 7 4
S w itch g ea r & Cow­ T . T illin g 10 10 6 0 /- 3 6 8

a n s  (5 /- )  . .  20 20 18/6 — 6d. 5 8 1 W est R id in g 10 10 4 6 /- 4 7 0
T.C .C . (1 0 /- )  . .  5 71 22/6 3 6 8
T .C . & M. . .  10 10 56/— 3 11 6 Telegraph and Telephone
T elep h o n eM fg .(5 /-) 9 9 11/6 3 18 3 A nglo-A m . T e l. :
T h o m  E lec. (5 /- )  20 20 2 5 /- 4 0 0 P re f. 6 6 123 4 17 7
T u b e  In v e s tm e n ts  20 20 95/6 4 3 8 D ef ........................ U U 30 5 0 0
V a c tric  (5 /- )  . .  N il 221 16/6 6 16 3 A n g lo -P o rtu g u ese 8 8 2 8 / - — 5 14 4
V e rity s  (5 /- )  . .  7 | n 81- 4 13 9 C able & W ireless :
W alsa ll C o n d u its(4 /-)5 5 55 50/— +  6d. 4 8 0 5i%  P re f .  . . 54 115 - 4 4 15 10
W a rd  & G o ld sto n e O rd ........................ 4 4 81 - i 4 18 9

(5 /- )  . .  . . 2 0 20 3 0 /- 3 6 8 C a n a d ian M a rco n i£ l N il 4 c ts . 9/- —
W estin g h o u seB rak e  12£ 14 . 7 5 /- 3 14 8 G lobe  T el. & TeL :
W est, A llen  (5 /- )  a 71 71 7/6 - 3 d . 5 0 0 O rd ....................... 8 i* 5* 3 9 / - s d 2 11 4

P re f. 6 6 30 /6x3 +  3d. 3 18 8
Traction and Transport G re a t  N o r th e rn  TeL

A nglo-A rg. T ra n s . : (£10) . . N il N il 30 _
F irs t  P re f .  (£5) N il N il 2/6 — I n te r .  T e l. & T el. N il N il 211 _
4 %  I n c .  . .  N il N il 71 — M a rc o n i-M a rin e .. 74 7 i 3 6 /- 4 3 4

B r it .  E lec. T ra c t io n  : O rien ta l TeL O rd. 16 10 5 0 /- _
D ef. O rd . . .  45 45 1195 3 15 4 T e lep h o n e  P ro p s . N il 6 2 1 /3 x d 5 13 0
P re f .  O rd . . .  8 8 180 4 9 0 T ele. R e n ta ls  (5 /- ) 10 10 11/9 4 5 0

5 D iv id en d s  a re  p a id  free  o f In c o m e  T a x .

Stocks and Shares (Continuedfrom  page  572)
a yield a t th a t price o f  £5 6s. 6d. p er cent. 
T he m argin  o f  p ro tec tion  fo r the  preference 
dividend, as m easured  by last year’s profits, 
is som ew hat th in . The annual m eeting is to 
be held on  N ovem ber 2nd, and  a shareholder, 
M r. J. E. Elwyn Jones, has notified his in ten ­
tio n  o f  p roposing  a revision o f  the  T ru st’s 
cap ita l structure . This the  sam e gentlem an 
has done on  tw o previous occasions, the p ro ­
posal being defeated each tim e. There would 
seem to  be  no greater necessity a t  the present 
tim e fo r a  change to  be m ade th an  there was 
when the earlier proposals were p u t forw ard . 
C alcutta  Tram s 

The directors o f  the C alcu tta  T ram w ays 
C om pany prudently  hesitate to  express any 
view as to  the price which the com pany will 
be p a id  by the  C alcu tta  C o rp o ra tio n  w hen the 
la tte r takes over the tram w ay undertak ing  
next January . The chairm an  said a t the 
m eeting last week th a t the purchase  m oney 
can n o t be ascertained un til the cu rren t year’s 
results are know n, because the  price will be 
based on figures o f  incom e and  w orking 
expenses over a  period  o f  years. I t  appears 
th a t the C alcu tta  C o rp o ra tio n ’s con tract 
refers only to  a  p a r t  o f  the  C alcu tta  T ram ­

ways undertak ing , and  th a t a p o rtio n  o f the 
system  lies outside the agreem ent. Presum ­
ably the whole o f  the system  necessary for the 
C alcu tta  C o rp o ra tio n  to  acquire contro l of 
the tram w ays will be included in the transac­
tion. The shares have d ropped  back to 
65s. 6d. a t the prospect o f  the sale negotiations 
being delayed by possible need o f  legislation 
to  confirm  them .

Isle o f Thanet
The interesting p a rt ab o u t the offer of 

M argate an d  B irchington to  purchase the 
undertak ing  o f the Isle o f  T hanet Electric 
Supply C om pany is, in the first place, whether 
the  E lectricity C om m issioners will approve 
the  transfer, and, in  the  second, provided 
they give their consent, a t  w hat price the 
preference shares will be paid  off. The basis 
o f  purchase is know n already, bu t whether 
the preference holders will receive m ore than 
the p a r value, 20s., fo r the  shares is a  m atter 
fo r doubt. C uriously  enough, no  provision 
was m ade in the original articles fo r this 
contingency, an d  it rem ains to  be seen 
w hether the preference are pa id  o u t a t a 
higher price th an  20s. if  the sale goes through. 
The question o f principle involved is one of 
im portance  to  m any com panies.
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MEW P A T E N T S
Electrical Specifications R ecently Published

The numbers under which the specifications will be 
printed and abridged are given in parentheses. 
Copies o f  any specification (Is . each) m ay be 
obtained fro m  the Patent Office, 25, Southampton  

Buildings, London, W .C.2.

\ U T O M A T IC  Telephone & E lectric Co., 
L td ., an d  E. E. C om fort.— “  A utom atic  

switches as used in telephone o r like system s.” 
4688. M arch 23rd, 1943. (564431.)

A. F. B ound and  A. R an k in .— Electricity 
generating p lan t, particu larly  adap ted  for use in 
train  contro l system s.”  4612. M arch 22nd, 
1943. (564429.)

British Insu la ted  Cables, L td ., and W . C. 
H andley.— “ Term inal arrangem ent fo r  electric 
condensers.” 9046. June 5th, 1943. (564455.)

British Insu la ted  Cables, L td ., L ondon  
Passenger T ran sp o rt B oard, J. H olland and  
H. J. Powell.— “  T oo l for straightening  o r bend­
ing m etal wire, tube, b a r  an d  the  like.”  7079. 
M ay 5th, 1943. (564401.)

British T hom son-H ouston  Co., L td .— “  D ish­
washing ap p ara tu s.”  10751/43. Ju ly  3rd, 1942. 
(564470.) “  T erm inal structures fo r electric
lam ps.” 5474/43. A pril 9th, 1942. (564493.)
“  Gas turb ine pow er p lan ts.”  10672/43. July 
1st, 1942. (564498.) “  E lectron-discharge cir­
cuits.” 11151/43. July 11th, 1942. (564504.)
“  Switching m echanism  particu larly  suitable for 
electric discharge lam ps.”  11775/43. Ju ly  21st,
1942. (564531.)

British T hom son-H ouston  Co., L td . (G eneral 
Electric C o.).— “ E lectric valve converting 
apparatus.”  4773. M arch 24th, 1943. (564396.)

E. G. Budd M anufacturing  C o .—“  Protective 
systems fo r electrical ap p a ra tu s.”  10702/43. 
July 4th, 1942. (564469.)

C ham berlain  & H ookham , L td ., S. Jam es, 
E. A. W ebb an d  W . F . Braines.— Totalising 
means fo r use w ith a  group o f  electricity m eters 
o r o ther electrical in strum en ts.”  8411. M ay 
26th, 1943. (564453.)

E. K . Cole, L td ., an d  J. N . I. Evans.—  
“ Fluorescent low -pressure m ercury  vapour 
electric discharge lam ps.”  7227. M ay 7th,
1943. (564449.)

E. S. C onrad i.— “ E lectric coupling devices, 
particularly  o f  the  p lug-and-socket type, and  
anchoring m eans th erefo r.”  621. Ja n u ary  13th, 
1943. (564419.)

L. P. C. J. D udley  an d  R. L . M ansi.—- 
“  M ethods o f  and  m eans for m aking stereoscopic 
X-ray p h o tog raphs.”  4908. M arch  26th, 1943. 
(564490.)

J, F o rm an  an d  Pye, L td .— ” R adio  range- 
finders and  altim eters.” 3045. M arch 6th, 1941. 
(564505.) o

F rigidaire, L td ., an d  F. A. S. A b b o tt.— 
“ H ousehold  refrigerato r.”  6480. A pril 22nd, 
1943. (564398.)

F rigidaire, L td ., W . B. Daniels and  F. A. S. 
A bbott.— “  R efrigera to r.”  4729. M arch  23rd, 
1943. (564433.)

G eneral E lectric C o., L td ., and  H . C. E. 
Jacoby.— “  Electric suction cleaners.” 9347. 
June 10th, 1943. (564459.)

P S H arper and H arper A utom atic  M achine 
M anufacturing  Co., L td .— “ C oin-operated  elec­
tric sw itch.” 15937. N ovem ber 11th, 1942. 
(564479.)

S. I. H itchcock.— “ Perm anent m agnets.” 
18278. D ecem ber 23rd, 1942. (564508.)

S. R . R. K h arb an d a  and  Pye, L td .—-“ C om ­
bined  television an d  sound system s.”  320. 
January  7th. 1943. (564511.)

L andis & G yr Soc. A non .— “ M axim um - 
dem and m easuring  device.”  17742 42. Decem ­
ber 15th, 1941. (564482.)

J. Lucas, L td ., and  H . E. W hitehouse.— “ F ly­
wheel m agnetos.”  4601. M arch 22nd, 1943. 
(564428.)

M arconi’s W ireless T elegraph C o., L td ., and  
E. G reen.— “ R adio  beacons.” 4866. M arch 
25 th , 1943. (564445.)

M arconi’s W ireless T elegraph C o., L td ., and 
G . I. H itchcox.— A utom atic  gain contro l 
systems fo r rad io  receivers.”  4865. M arch 
25th, 1943. (564444.)

M orris M otors, L td ., R . J. Brow n and  J. H . 
Bridle.— “  E lectrom agnetic ap para tus for use in 
the exam ination  o f  ferrous artic les.”  8049. 
M ay 20th, 1?43. (564451.)

M illiard R ad io  Valve Co., L td ., R . G . C lark 
an d  L. M. M yers.— “ E lectron-discharge tubes.”  
11689. A ugust 19th, 1942. (564441.)

J. F . O ’Brien.—“  O perating  m eans fo r electric 
sw itches.”  4925/43. M arch 26th, 1942.
A ddition  to  544435. (564491.)

Philco R adio  & Television C o rp o ra tio n .— 
“  C athode-ray  television tube .” 4414 43. M arch 
30th. 1942. (564425.)

R adio  C orpora tion  o f  A m erica.— “ C urren t 
con tro l system s.”  4497 43. M arch 24th, 1942. 
(564427.)'

A . I. R ochm ann .— “ E lectrically heated  solder­
ing irons.” 461. January  9th. 1943. (564388.)

S tandard  Telephones & Cables, L td .— 
“  M ethod o f  reclaim ing selenium  elem ents o f  the 
electric cu rren t rectifier type.”  10277.43. June 
27th, 1942. (564464.)

W . E. Stilwell, jn r .— “ O verhead protective 
electrom agnetic sw itch.”  4845 43. M arch 12th, 
1942. (564443.)

W . W . Triggs (A kt.-G es. Brow n, Boveri & 
Cie).— “  A p para tus fo r the transm ission  o f 
m essages.”  9880 41. A pril 13th, 1943. C on­
ven tion  date n o t g ranted . (564475.)

W . W. Triggs (Philips-Lam pen A kt.-G es).—  
“  E lectrical rem ote con tro l.”  8059. June  12th, 
1942. (564410.)

U nited  States R ubber C o.— “  Insu lated  elec­
trical conductors and m ethod  o f  m aking the 
sam e.” 10762,43. A ugust 5th, 1942. (564471.)

W estern E lectric Co., Inc.— “  E lectron-dis­
charge devices.”  6390/43. A pril 21st, 1942. 
(564494.)

W estinghouse E lectric In ternational C o.— 
“  Electrical m easuring systems for X-ray 
ap para tus.”  10903/43. Ju ly  4th, 1942. (564500.) 
“  M ethod o f  p roducing corrosion-resistant 
phospha te  coatings on m etal and  alloy m etal 
surfaces.”  3661/43. M arch 6th, 1942. (564521.) 
“  M ethod o f  p roducing com positions fo r acti­
vating m etal and  alloy surfaces to im prove the 
process o f  form ing corrosion-resistant phosphate  
coatings thereon .” 3662/43. M arch 6th, 1942. 
(564522.) “  Electric curren t conversion sys­
tem s.”  11620/43. A ugust 8th, 1942. (564530.)

H . Ziebolz.— “ E lectronic translating  devices.”  
16478/42. A pril 22nd, 1942. (564382.)
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CO NTRACT1 IN F O R M A T IO N
A ccepted T enders and P rospective Electrical W o rk  

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

is given in parentheses.
A ustralia.— N e w  S o u t h  W a l e s . — N ovem ber 

2nd. Sydney C ounty  Council E lectricity 
U ndertaking. L.v. feeder voltage regulating 
transform er. Spec. 717.

Q u e e n s l a n d . — N ovem ber 15th. M otor- 
driven and  turbine-driven boiler feed pum ps. 
Spec. 375. C ity E lectric L ight Co. L td., 
B oundary  Street, Brisbane.

L anark .— C ounty  Council. V arious w orks, 
including electric lighting, in eight houses; 
S. M cColl, county  housing architect and 
engineer, 29, Clydesdale Street, H am ilton .

M anchester.— O ctober 23rd. Electricity D ept. 
W ater cooling tow er, m ercury arc rectifier 
equipm ent, and trac tion  sw itchgear. (O ctober 
13th.)

Montgomeryshire.— O ctober 23rd. E ducation  
Com m ittee. E lectric lighting installation , etc., 
Bryn S treet C entre, N ew tow n. D irecto r Qf 
E ducation , C ounty  E ducation  Offices, N ew tow n.

Portsm outh.— O ctober 23rd. E lectricity 
D epartm ent. 33-kV u n derg round  cable. 
(O ctober 13th.)

Orders Placed
B lackburn.— C orporation . A ccepted. E lectric 

m o to r and  sw itchgear a t B lackburn  Sewage 
W orks.— C. T . Briscoe & Son.

H ull.— Electricity  C om m ittee. A ccepted. Ash- 
handling  p lan t (£8,225).— Jo h n  T hom pson  
(W olverham pton). W ater softening p lan t 
(£709).— Perm utit. Civil engineering w orks 
a t Sculcoates pow er sta tion  (£37,698). Quibell 
& Son. H igh-pressure w ater fire-extinguishing 
equipm ent (£3,059).— M ather & Platt.

Newcastle-on-Tyne.— City C ouncil. A ccepted. 
E lectrical repairs to C ouncil houses (£160).— 
R. H . Patterson.

Salford. —  E lectricity C om m ittee. 125-kW 
m ercury-arc rectifier (£791).— M etropolitan- 
Vickers.

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

inaccuracies should be reported to the Editors.
Anglesey.— Interm ediate  school, Am lwch, for 

E. C . ; J. E. Rees, county  education  architect, 
G lanaber, L langefni, Anglesey.

Chesterfield.— W orks additions, Sheffield
R o a d ; B rocklehurst M otors, L td.

Ealing.— A dditions and  alterations, U xbridge 
R oad, for V.A.B. Products, L td .; W. H. Read 
& Co., architects, H aven G reen, W.5.

Frodsham .— Extensions to  hom es ; superin ­
tenden t N ational C hild ren’s H om e and  O rp h an ­
age, B eaconshurst, N etherton , F rodsham , via 
W arring ton .

Hebburn-on-Tyne.— C anteen  for the Bushing 
Co., L td .; Alex. A nderson, L td ., S tanm ore 
R oad, New castle.

Office extensions for A. R eyrolle & Co., 
L td . ; Alex. A nderson, L td ., S tanm ore Road, 
New castle.

Jarrow -on-Tyne.— Factory , for the Jarrow  
Boiler & W elding Co., L td .; G . W. Smith, 
W ansbeck R oad .

M anchester.— T uberculosis sanatorium , Wy- 
thenshaw e; G . N oel Hill, city architect, Town 
H all, A lbert Square.

Moston.— M oulding shop  and  k iln  bay at 
w orks, St. M ary ’s R o a d ; W. T h o rp e  & Son, 
L td ., C hester R oad, C o rnbrook , M anchester, 16.

Newbiggin (Northum berland).— H ouses (10) for 
N o rth u m b erlan d  Aged M iners’ H om es Associa­
tio n ; W . D ixon & Son, architects, Collingwood 
Street, New castle.

Newcastle-under-Lyme. —  D airy , Hem pstalls 
Lane, for A ssociated D airym en (Staffs.) L td .; 
A dam s & Edw ards, architects, 3, B rook  Street, 
S toke-on-T rent.

New  school for m anagers o f  St. G iles’ an d  St. 
G eorge’s School; Rev. C. J. W atkins, Seabridge 
R oad.

Newcastle-on-Tyne.— R einsta tem en t o f  Mus- 
c o tt G rove School; city estate  an d  property 
surveyor, T ow n Hall.

N orthum berland.— School k itc h e n s : Bam-
b urgh  C .E .; T. G ardner, Berwick. Beadnell 
C .E .; T. B. G regory, Seahouses. Carham  
W ark ; P atterson  Bros., B ranxton. Seghill 
In fan ts’ ; J. M. Reid, Seaton D elaval. Slaley 
C ounc il; M . H ogarth  & Son, C orbridge. New- 
ton -on -the-M oor C ounc il; J. G . G reen  & Son, 
W arkw orth .

Oxford.— H ouses (10) Q uarry  H igh Street, 
B eaum ont R oad  an d  Purcell R o a d ; J. A. Pye, 
L td ., builders.

Rowley Regis.— R ebuilding ten  h ouses; City 
R oad, T iv idale; bo rough  engineer, M unicipal 
Buildings, O ld Hill, Staffs.

Sheffield.— N ew  church an d  parsonage 
(£18,000); Rev. P. Tuckw ell, St. C yprian’s, 
Frecheville, Sheffield.

Sunderland.— A lterations, H endon  R oad, for 
St. Jo h n ’s M akings, L td . ; Page, Son & B rad­
bury, architects, K ing  Street, S outh  Shields.

Swindon.— W aterw orks (£17,500); borough 
engineer.

Tynemouth.— Prem ises, new trading estate; 
Flem ings, cleaners, N ew castle ; De La Rue 
Plastics, L td .; L inklaters, pa ten t ship fittings; 
N orth  Shields C o-operative Society bakery ; 
C harles Clay & Co., clo th ing  m anufactu rers; 
K nitw ear, w oollen goods m an u fac tu re rs ; Welch 
& Sons, L td., confectionery  m anufacturers.

W arrington.— A dditions to  ta n n e ry ; U nion 
T anneries, L td., H olm efield T annery .

Tw o secondary sc h o o ls : J. Y. H ughes, borough 
surveyor, M unicipal Buildings, Bank Park .

W ellington.— A m bulance sta tion , D onning ton , 
fo r R .D .C .; J. B. C ooper, architect, 177, C o r­
p o ra tio n  Street,* B irm ingham .
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A  S p ire  a sse m b ly  is  a  a ssem b ly  —  a n d  n o b o d y

n e e d  tro u b le  to  sen d  u s a n y  jo k es  a b o u t  th e  w o rd  't i g h t  ’. I t ’s no  joke  

fum b ling  a n d  fittin g  w a s h e rs  a n d  n u ts  on  to  in v is ib le  b o lts . I t ’s no  jo k e  

k n o w in g  th a t  th e  th in g s  w ill  p ro b a b ly  sh a k e  lo o se  a n y w a y  in s id e  a  
fe w  w e e k s . I f  y o u  u se  a  S p ire  fixing th e se  w o rr ie s  d is a p p e a r  a lo n g  

w ith  th e  n u ts  a n d  w a s h e rs . T h e re  a re  a  fe w  th o u s a n d  firm s m ak in g  
m o to r  v e h ic le s  a n d  ra d io  se ts  a n d  h u n d re d s  o f  o th e r  p ro d u c ts  w h o  

k n o w  t h a t  fo r  l ig h t a ssem b ly  S p ire  m ean s  s tre n g th . I f  y o u  d o n ’t  k n o w  

b u t  w o u ld  c a re  to  find o u t, sen d  u s  y o u r  d ra w in g s  o r  th e  p a r t s  o f  a n  

a ssem b ly . W e ’11 see  w h a t  S p ire  c a n  do  a n d  le t  y o u  h a v e  th e  a n s w e r  

in  a  co u p le  o f  w e e k s  — m o re  o r  less .

A T ’S F ixed  T H A T !
Here’s a Spire Nut of the U type 
th2t  is doing noble work for 
electrical manufacturers con­
cerned with cable assembly.!
The NU 1381 replaces the nor­
mal nut and washer used for 
holding the cable clips on per­
forated cable trays. The U fix­
ing makes such blind assembly 
easy. The Spire Nut slips into 
position gripping the tray and 
there it is. ready — no more 
fumbling about with a nut that 
you can't see.

Simmonds Aerocessories Limited ■ Great West Road ■ London ■ A  Company o f the Simmonds Group

B E T T E R  
w a y  o f  f i x i n g
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e tw a y "  P r o d u c t
BO W L FIRE 
E L E M E N T S
w ith A d justab le Centres 
and Multi-pin Contacts ;
give a choice of 3 sizes of 
pins and allow fo r variation 
of space between pins.

FR O M

PRICES 2 / 8  SUBJECT

“  Metway ”  supplies 58 
different types of Bowl fire  
Elements. Send Id . stamp 

for L IST  M YC I E .R .”

M E T W A Y  fE L E C T R IC A L L T D .IN D U S T R IE S
(Form erif Metropolrtan E lectric  Erpplies)

K I N G  S T R E E T ,  B R I G H T O N ,  I
Phone : Brighton 4456 P B X . Grams : " M e t * a f , "  Phone, Brighton

P A P E R  IN S U L A T E D  
L E A D  C O V E R E D  
A R M O U R E D  

FO R  P R E S S U R E S  U P  T O  11,000 V O L T S

LANCASH IRE CABLES L T D , W A R R IN G T O N , LANCS. 
Controlled by Sterling Cable Co. L td , Enfield, Middx., 
specialising in all types of Rubber, Synthetic Rubber and 

Thermo-Plastic Insulated Cables and Flexibles

S P R I N G S ^  R I L E Y
Technical leaders for over 120 years. Quality Springs 
and Presswork for every known purpose. Contractors 
to His Majesty’s Government, the Admiralty, W ar 

Office and A ir Ministry

R O B E R T  R I I . E 1 ltd

M IL K S T O N E  S P R IN G  W O R K S ,  R O C H D A L E
■Phone: Rochdale 2237-8. 'G ra m s: " R1LO SPRISG ."

T 5 g a j i l °  r r m
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Uspace

INCREASE PRODUCTION BY in a t in g 'e n g !n Se e r s



46 E l e c t r i c a l  R e v ie w October 20, 1944

VIBRATION PROOF FUSES
To those interested in 5-100  
Ampere size fuse units for 
any purpose whatsoever, 
but particularly for 
positions subject to vibra­
tion, the SLYDLOK fuse 
answers all problems. 
Get your nam e on our 
m ailing list for advance 
inform ation of new 
developments as they 
are available.

E D W A R D  W I L C O X  & C O . L T D .
Sharston Road, W y th en sh aw e , Manchester H fW  RAOCUFFE6

e9 m u m t cbn5895

i  AUTO PRODUCTS1 MÂLL METÁIS
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O B H M r o l  S W I T C H
S O C K E T S

Sanders exclusive “  Shutterlock ”  feature 
prevents access to the live Socket tubes 
by locking the Shutter while the Switch 
is in the “  on ”  position. The plug can 
be withdrawn with'the Switch in either 
position. For the highest-class install­
ations these Switch Sockets represent 
the ultimate in safety and refinement.

SANDERS
W ED N ESBU RY

W M . SANDERS & C O . (W E D N E S B U R Y ) LTD .. W ED N ESBU RY, STAFFS.
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R E S I S T A N C E  S
Although present circumstances 

render it difficult for us to give our 
pre-war service to all customers we 
are still working in their interests.

N ew  materials and manufacturing 
processes which we are now using 
to increase output also contribute 
in large measure to improved 
performance and reliability of our 
products. Thus, when normal times 
r e t u r n ,  a ll u s e r s  o f B e rc o  
Resistances will benefit by our 
w ork to-day.

THE B R IT IS H  E LE C T R IC  R ES IS T A N C E  C O . LTD . 
Q U E E N S W A T , P O N D E R S  EN D , M ID D L E S E X

Telephone : H O W A R D  1492.
Telegrams: “ VITROHM, ENFIELD .’*

R. I.

'D irec t-O  - l i t e '
C.M.CHURCHOUSE LTD .

C iA R E N D O N  W O R K S .C IA R E N D O N  C R O SS .LO N D O N .W M .

T e le p h o n e  PARK 8617-8  T e le g ra m s : ''L IT E FIT IN S  N O T A R C H

w m w m  m m s m
D u r in g  th e  w a r ,  th e  m a n u fa c tu re  o f the  
H o o v e r ,  th e  W o r ld ’s  B est C le a n e r ,  h a s  

_ of c o u r s e  c e a s e d .
In s te a d ,  th e  w h o le  o f o u r  r e s o u r c e s ,  v e ry  
c o n s id e r a b ly  e x te n d e d *  h a v e  b e e n  
d e v o te d  to  th e  m a n u fa c tu re  o f m an y  
ty p e s  o f e le c t r i c a l  m a c h in e s , p r o d u c e d  in 
v e r y  la r g e  q u a n ti t ie s ,  in c lu d in g  R o ta ry  
T r a n s f o r m e r s .
F o r  o b v io u s  r e a s o n s  w e  a r e  n o t a b le  to 
g iv e  fu ll d e ta i ls  o f th e  w id e  r a n g e  o f th e s e  
p r o d u c ts ,  b u t  it c a n  b e  s a id  th e y  h a v e  
fu lfilled  a  l a r g e  v a r ie ty  of p u r p o s e s .  
T h e  e x p e r i e n c e  th u s  g a in e d  d u r in g  th e  
w a r  w ill b e  a t th e  d is p o s a l  o f  a ll d e m a n d ­
in g  p r e c i s io n  e n g in e e r in g  b o th  f o r  p o s t ­
w a r  H o m e  a n d  E x p o r t  T r a d e .

HOOVER
Limited

M a n u f a c t u r e r s  o f  t h e  W o r l d ’ s  B e s t  C l e a n e r  

P E R I V A L E  • G R E E N F O R D  ■ M I D D L E S E X
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H / c c e  b C c r o - \ v o £

Y O U  can grow a useful crop 
of £££’s if you follow these 

simple instructions. Plant out 
with the finest “ bulbs ” you can 
get— Ekco Lamps— (as they say 
in the Catalogues “ No Better 
Quality Anywhere *  *  *  *
You ’ll find that they will be well 
“ fertilised” with forceful pub­
licity. The results will surprise 
and delight you ! But you must 
start now with a little spade­
work— write at once for details 
of the Ekco Lamp proposition.
A new  s im p lif ie d  d isco u n t sy stem  is now  
o p e ra tin g . Saves t im e , p reve n ts  headaches !

E K Cole, Ltd.. Lighting Division, Ekco Works, Southend-on-Sea

Y O U  C A N  T  D O

B E T T E R  T H A N

I N V E S T  I N

EKCO
LAMPS
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It’s EASY to telephone 
in this AC0USTI-B00TH

Put your shop phones- in Burgess Acousti- 
booths and you’ll be able to hear clearly In 
spite of nearby noise.

There  are no doors because no doors are 
needed. Patented sound-absorbing walls 
soak up factory noise and provide a “ zone 
of silence ”  for easy telephoning.

Open construction makes these booths 
easy to keep clean and obviates any 
ventilation problem. Hundreds of these 
doorless booths are in constant use in all 
types of factories. W rite  for Bulletin 
B P .131/E.R.

BURGESS
AC0 USTI-B0 0 TH

BURGESS PRODUCTS CO. LTD.
A coustical D iv isio n , H I N C K L E Y ,  L E IC S .

Phone : Hinckley 700 (3 lines)
London Office : 72 Horseferry Road, S .W .I 

Phone : ABBey 1868 
Scottish Representatives:

R . MoCartney & Co., 1 4 2  Queen Street, Glasgow, C .i

ELMET
A R C IN G

C O N T A C T S

C O P E L M E T
(Copper-tungsten)

A N D

S I L V E L M E T
(Silver-tungsten)

For Switchgear and C ircuit-breakers operating 
in air or under oil.

W rite :

C O M P O U N D  E L E C T R O  M E T A L S  L T D .
o r r in g : A B B E Y  193» 42 P A L L  M A L L ,  S .W .I
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MANUFACTURED 
BY

TRANSFORMER 
CO. LTD.

1,000-kVA Power Transform er for a Dominion Governm ent 

PLEASE ADDRESS EN Q UIRIES TO  :
Phone : H ow ard  1492 G ram s ;

I Q U E E N S W A Y , P O N D E R S  E N D , M ID D X , mm
V itroh m , En fie ld ”  

(T .3 )
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S I G N A L SM O T O R S
Fractional H P. and Geared Motor

Motors

E L E C T R I C A j 

P R O D U C T S

CO VERED  W IT H  E N A M E L  C O T T O N  
S IL K  V A R N IS H  G L A S S  
E N A M E L  A N D  P A P E R

Samples a n d  Prices on A pplica tion
MADE BY

F .  D .  S I M S  L T D .
HAZELHURST WORKS, RAMSBOTTOM, LANCS

Telegrams 1 Telephone
"S IM S, RAM SBO TTO M ”  RAMSBOTTOM 2213/4

INSULATED 
WIRES AND 

STRIP

PERFORATED META1S
F O R  A L L  E L E C T R IC A L  R E Q U IR E M E N T S

Perforated Lead for Batteries

CABLE-TRAYS a n d  BENDS
FOR ELECTRICAL WIRING

T R A Y

W. BARNS I SON
(Established I860)

GLOBE WORKS, QUEENSLAND ROAD
H O L L O W A Y ,  L O N D O N ,  N .7

Telephone : NO RTH  3347/8 
Telegrams: "PER FO R A T IO N , H O LW A Y , LO N D O N  ”
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Unusual Undertakings

T H E  illustration shews pontoons built of standard 
Braithwaite Pressed Steel Tank Plates being used to  float 
into position the main spans of a bridge in India. This is yet 
another example of the unusual purposes to which the 
Braithw aite method of sectional construction has been 
applied. Tanks for special uses and all normal liquid storage 
needs are fully described in the latest Braithwaite brochure. 

You are invited to apply for a copy.

BRAITHWAITE
P R E S S E D  S T E E L  T A N K S

B R A I T H W A I T E  & C O .  E N G I N E E R S  L T D . ,
45 K IN G S  H O U S E ,  H A Y M A R K E T ,  L O N D O N ,  S .W . l  . T E L . i  W H Ite h a Jl  3993
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B.V.C
fSSEEEEQcf

DUST 
CONTROL SYSTEMS 
IM PRO VE HEALTH  
AND EFFICIENCY. . .

AND SHEET METAL CO. LTD.
GATESHEAD - ON- TYNE

F OR nearly half a century we have been 
making apparatus for the removal o f  
dust and grit from every kind o f  

building, by large or small fixed plants or 
portable cleaners. B.V.C. installations have 
solved the dust problem in factories, work­
shops, warehouses, public buildings, and 
have helped to produce greater efficiency and 
more healthful working conditions. I f  dust 
is your problem, the solution is its removal 
by B.V.C. plant. We welcome enquiries 
from responsible executives.

We specia lise  in Dust Contro l 
System s fo r  the E le c tr ica l Industries

t h e  B r i t i s h  V a c u u m  C l e a n e r  &
E N G IN E E R IN G  C O .  L T D .

vDept. 4 B ) .  G O B L IN  W O R K S  • L E A T H E R H E A D
S U R R E Y  T e le p h o n e : Ash teed  844

THE

M E T A L L I S I N G
OF C E R A M IC  AND 

S Y N T H E T IC  RESIN  
E L E C T R IC A L  C O M P O N E N T S

U N D ER T A K EN  

E. & M. D E V E L O P M E N T S  L T D .
492 IP S W IC H  R O A D , S L O U G H ,  B U C K S .  

T E L . : S L O U G H  21435

M a k e r *  o f  I h e  f a m o u s  
G C  BUN ELECTRIC CLEANERS

A U TO M A TIC  
VOLTAGE, CURRENT

A N D

S P E ED  
R E G U L A T O R S  !

C O X - W A L K E R S  LTD .
- C O X P A i  D A R L I N G T O N
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CC ' <p3ten t) a lU fa f . C°n ta c t "  

cap-) has ^ annFyUseb°ärd ¡!oAD¿ tr í-
*  ¿ m0n^  Z 7 : POS^ r 0̂

Ï Ü . e ? T 0f ° n / x 7 ^ x 6 I .  ’
L'ghting ° X 6 f  x 4 i"-

*  having ¡n ^  °.ne r °of. ’ ■ Heating

Í ? ' í ' « wo7 S

A  Conf fUSe fn its»  in f o r m s  _ to ß " c°m partrłlent

D E L -i V E R y  and 2 '4-

 — s t ° c k

DORMANPRODUCTS
D O R M A N  & S M I T H  LTD.- M A N C H E S T E R  • L O N D O N  ■ G L A S G O W

M.K.  E L E C T R I C  LTD.

A robust switch built to endure. 

Mica insulation and rein­

forced dolly. 5 and 15 amps. 

Single or Double pole. Pages 

86 & 88 of 1939/40 catalogue.
E D H 0 N TON N. I8
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HEATING „ 
ELEMENTS

GEO. BRAY &  CO. LTD. LEEDS 2
LONDON O F F IC E :-G R A N D  B U IL D IN G S ,T R A FA L G A R  SQ.

s t a y - y o u n g

 —
Send for Particulars of Young balleries for Electric and Motor Vehicles to
THE YOUNG ACCUMULATOR COMPANY LIMITED

Sales Office: Electra House, Victoria Embankment. W.C.2
In Association with Crompton Parkinson Limited

G.ARIX
T el. 2 4 2 0 9 1 8 6 3  

G ro m i:
R IX , K E IG H L E Y

V I C T O R Y  W O R K S , K E I G H L E Y

M O T O R S  
1 /1 0  t o  

5 , 0 0 0  H .P .  
a n d  

T R A N S ­
F O R M E R S

REWINDING
SPECIALISTS

P R IC E  L IS T  O N  A P P LIC A T IO N

BALSALL HEATH W IR E W O R K S  

'W iring , B ’htm ’ B I R M I N G H A M  12 Calthorpe 1733 I
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T I M E  
L A G S
The important part in so many 
processes played by delayed action 
timing mechanisms, has led to a 
demand for much greater accuracy 
than is afforded by the O il Dash Pot 
Method. Many engineers have found 
such problems completely answered 
by Rotherham Tim e Lags. For accu­
racy and reliability these ingenious 
instruments are w orthy products of 
the famous House of Rotherham & 
Sons of C oventry .

Details of the various types available, 
and also of Instruments, Recording 
C locks, etc., w ill gladly be supplied on 
request. W e also welcome enquiries 
or W heels and Pinions, but these can 

only be supplied in quantity 
to customers’ own 

designs as no stock 
lines are held.

U P trstW »/
"  r e q u ir e * ® ^

< p £ 0  N O

f c n s u l t  i t s  c n  -

FRlimSia
^ c e s s i n q ,  

M e c h a n ic a l
H a n d /ic q  a n d  

I n f r a - R e d

S t o t / i n q - d c ....

F i n e  F i n i s h e s

DONALD MACPHERSON &  CO LTD
“ *»0N STREET, MANCHESTER 1 

and Mitcham, London
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The post-war SADIA
In  the near fu ture, th e  housew ife w ill dem and h o t 

w ater in  any p a rt of th e  house. T he new  SADIA Type 
UDB (U nder D raining Board) is the  rep ly  to  that 
demand. I t  com bines two heaters in to  one.

(1 ) It provides hot water ready for use as required, whether it 
be a few gallons at the sink or a full bath.

(2 ) Simple to install': it can work with an existing hot water 
system.

(3 ) It  can be placed “ Under the Draining Board ”  or in a 
cupboard out of sight, saving space where space is valuable.

(4 ) It needs the minimum of maintenance: the SAD1.4 once 
fitted can be forgotten.

(5 ) It is economical of current and therefore cheap to run. It 
has the highest efficiency yet attained in  electric water heaters.

T he SADIA Type UDB will be available in  two sizes, 
15 gallons and 20 gallons capacity, for installation  in 
post-war hom es. W rite  for fu rth e r particulars.

S A D I A
AUTOMATIC ELECTRIC WATER HEATER

A t  id .  per u n it  it com pares favourably  
w ith  a n y  other type o f w a ter heating.

Aidas E lectric L im ited , Sadia W orks, Rowdell Rd., 
N ortho lt, M iddx. P h o n e : W AXlow 16 0 7 .

Scottish Agents : W .  B ro w n  &. Co. (Engineers) Ltd.,
89 Douglas Street, Glasgow, C.2.

HAND-TRUCKS
of Every Description.

“ WEASEL ” = 
Lifting-Trucks 

with Platforms.

in  p r e c i o u s  a n d  s e m i - p r e c i o n s  
m e t a l s  to  s p e c i f i c a t i o n

SHEFFIELD SMELTING

Tyne Truck & Trolley Co. Ltd.
66/68 N orthum berland  Street  
N e w c a s t l e - o n - T y n e  I

Telephone 24196

'P h o n e : M olesey 5 5 6 .'

MILD STEEL 
CABLE HANGERS AND RACKS.

ROBERT McGREGOR & Co.,
ALPIN E  S T E E L  WORKS,

EA ST  M O LESEY, SURREY .
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MICRO-LATHES
MODERN SMALL PRECISION BENCH LATHES

for

W A T C H .C L O C K  A N D  
I N S T R U M E N T  W O R K  
M E T E R  T E S T  R O O M  
A N D  R E P A IR  W O R K  

E T C .

W e are always ready to 
advise upon the adaptation 
of Pultra Lathes to meet 
special requirements.

W rite for Catalogue CA4.

M i c r o - C a p s t a n  L a t h e  M o d e l  H U  42
Centre Height: 50 mm. Spindle Bore: 10 mm.

Speed Range: 400 r.p.m, to 5.000 r.p.m. for motorised model. 
British Made to highest International Standards 
M A N Y  A C C E S S O R IE S  A V A I L A B L E

sti.

PULTRA LTD.
2 4  G R A V E L  L A N E  

S A L F O R D  3  
M A N C H  E S T E R

P h o n e  B L A  9 t 8 J

IN !  O U T ! IN !  O U T !— 

th o u san d s of t im e s . T h is  

machine, designed and made 

in the W ylex works, simulates 

the action of actual usage of a 

W y lex  plug in its socket, and 

does it thousands of times 

more than in a normal life-time. 

These tests are one reason why

K jy / e * M u st  be  yccef

G EO R G E H. SCHOLES & CO . LTD .
W Y LE X  W O RKS, W Y TH EN SH A W E, 

MANCHESTER
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EVANS LIFTS
FOR ALL DUTIES

AS sappKen ar Waxes a rc  Dt- 
e t e c c r t c C o m p Q u a e s  to  

G o w a a e c c  spec n atio n s ca the 
leaders t« the E’ectncxi Indusur*. 
we Fiaxie esxab&sbed » rspuancR  
second co none Sor o ar

I N

WAXES
As soeaalists : rt the irx* ufaeture 
of W ik s .  oar Resexrcr faafiaes 
are at the c socsai of chose who 
require  a W ax  for aa» le d w io l 
porpose. Our Waxes are used 
for S u i k t  components.
A .LD. AND CLE.M .E. TYPE 
A=PRC'*ED FOR ARCTIC AND 
TROPICAL CONDITIONS.

C e n S u ć t U S ---
Terrpie &sr 5927

MANUFACTURING 
ELECTRICAL ENGINEERS

LESS la á a s tñ t s )  LTOl, W tU A M SD II IT  . W u n i W f T »

ASTOR BOISSELIER 
& LAWRENCE LTD

S A LES  D E P T.

N O R F O L K  H O U S E .  
S T R A N D

N O R F O L K  S T R E E T  
L O N D O N .  W  C L

e n , i
Li'css tj  E ä jg s »  fbt*< Q < rso t

R A T C H E T S .  P A W L S .  S P R IN G S  
O R  G E A R  W H E E L S



ACCURACY IN LEAD SHEATHING. The :ead
sheathing of Crompton Paper Cable is extruded by presses such 
as this—one of the largest of its kind in the country. A high 
standard of accuracy in the radial thickness and concentricity 
of the lead sheath is maintained by this press and its associated 
equipment. Crompton Cables comply with the sp ecif cations of 
the British Standards Institution, Government Departments, and 
of the Cable Makers Association—of which we are Members.

ERomPTon PDRKinson
L I M I T E D

i t , , ' !  o i ! !  - L o a d o i  .  W  C  3
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SOLUTION
OF THE CYCLE

STORAGE PROBLEM
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W R I T E
to r

CATALOGUE

ER.  2 0 1

Faced with the problems of wood 
refuse removal, and the need for fuel 
economy, a large factory Installed a 
special A irsc rew  System. Refuse is 
collected from various workshops, 
including an adjacent factory, in­
volving long runs of ducting and 
the spanning of a roadway. No 
mechanical conveyors are used ; 
the refuse Is airborne throughout the 
system. Cyclones separate the refuse 
which Is fed to tw o w atertube boilers 
through specially designed hoppers 
and damper controls.

Approxim ately 10 tons of refuse are 
conveyed dally, saving about £10,000 
In fuel per year. On a peak load this 
is considerably Increased.

Th is Is one of many A irsc rew  Fan 
Systems designed fo r the economical 
removal and collection of valuable 
salvage.

AIRSCREW
F A N  S Y S T E M S

T h e  A IR S C R E W  C O M P A N Y ,L t d .
GROSVENOR GARDENS HOUSE • LONDON • S.W.I 

Telephone: Victoria 4527-8 Telegrams: Airscrew Sowest London

YOUR ELECTRICAL WORK 
AND BE SURE

SAVE MORE RUBBER 

FOR THE TYRES 

USE DU R A C A B L E S  

AND DURAW IRES

DURATUBE & WIRE. LTD. Fclneai
F A C C S  R O A O . F E IT H A M . M ID D L E S E X .  3352

G re lc o
M U L T I- P L U G

A D A P T O R S
E LE V E N  T Y P ES

M e g .
Design Fully illustrated descrip­

tive folder on application

GRELCO Ltd., Grelco W orks, Hopcott, Minehead, Somerset

AFI98
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ELECTRICAL PRECISION INSTRUMENTS 

FOR A I R C R A F T

THE RECORD ELECTRICAL CO LTD• BROADHEATH'ALTMHCHAM-CHESHIRE

Telegrams : "  Patella, Sedlst, London.”  Telephone : Hop 0594 (3 lines)

C A B L E
V .I.R . & TH ERM O PLASTIC  BRAID ED . LEAD  C O V ER ED  & SH EATH ED  

uiil I (All fiFIPFI I TD Head Office: 156-170 Bermondiey Street, LONDON, S.E.1n l L L I A f  O L i r t U  L I  V. Cable Works : W EM BLEY , M IDDLESEX
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C R E O S O T E D  P O L E !
f o r

POWER 
LINES

Telegraph Poles, 
Engineering and 
Constructional 

Timbers of Every 
Description.

B U R T . B O U L T O N  & H A Y W O O D  L td
BRETTENHAM HOUSE WELLINGTON STREET, W.C.2  D e p o ts :  London
Teleph one. Tem ple B o r  5 8 0 ! (Stines) T e l e g r a m s .  B u r b o u l ,  R a n d .  L o n d o n  Newport.Southampton Etc

PORTABLE  
LOAD  

INDICATOR
The/ S ) &  E N G IN E E R IN G .C o . L td .

M AKERS O F MAXIM UM DEM AN D IN D IC A TO R S 
T A M W O K T H  L A N E  W O R K S .  M I T C H A M .  S U R R E Y

TELLS THE LOAD 
PAST & PRESENT

FOR AN Y AC LOAD 
OVER 20 AMPERES 
TIM E LAG 10 TO 30 

MIN UTES

A L U M IN IU M - B R O N Z E  
A L U M  IN  IU M - S IL IC O N  
A L U M IN IU M , B R A S S  
A N D  W H IT E M E T A L

D I E  C A S T I N G S
LET  US SEND YOU SAMPLES OF OUR 

W ORK FOR YOUR INSPECTION

N O N - F E R R O U S  DIE CAS TING  CO. L T D .
N orth C ir c u la r  R o ad , London , N .W .2  

Telephono: GLAdstone 6377

“ D E C O ” M I D G E T
F A B R IC A T E D  

S PRIN G  C O N T R O L L E D

RADIAL DRUM
to reel in 50 feet diameter 
4-core flexible T.R.S. cable. 

Manufacturers of Cable Reel­
ing Drums, spring, power 
driven, counterweighted, 
direct coupled and hand 
operated, to suit all applica­
tions where loose trailing 
cables are employed.
DALYTE ELECTRICAL CO. LTD. 

Wut Sow, lertt Km i Ii h h , W.ll 
   _  Telephone : LADbroke 3066
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■ S t ¡ P a u l to

S t  a n d a zd iie

British A ero C om ponents  Ltd
7c/. H in c k le y  6 9 5 - 6 Grams: A tropa rt s. Hinckley.

D R I L L  B U S U Í S
I M o d r to 8 .S .1 0 9 8  >

D I E  S E T  B U S H E S  
D I E  S E T  P I L L A R S  

D O W E L  P I N S  .
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The simplest form of flexible coupling for transmitting rotary movement is 

shown above.

The M etalastik ru bber-to-m etal weld permits the transmission of 

heavy loads, with a torsional cushioning effect which extends over an 

appreciable angle. Note the 'V' section which gives uniform stress. 

These couplings are used for many purposes and can be supplied with 

natural or synthetic rubber of various degrees of flexibility; 

and in any ordinary metals, including light alloys.

Other Metalastik couplings shown are — on the left, the 'ZPU ' 

type : on the right, the 'ZVS', both have vanes which give a 

positive drive beyond a certain deflection and are capable 

of accommodating angular and parallel mis-alignment.

All these patent couplings are of great value in 

damping out torsional vibrations, in fact many of 

them are used expressly for this purpose 

where all other expedients have failed.

M E T A L A S T I K
M E T A L A S T I K  L T D .  L E I C E S T E R
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T h i s  i l l u s t r a t i o n  
shows W . & G . Sw itch  
Lam pholders, some 
of many types of 
i n s u l a t e d  S w i t c h  
L a m p h o l d e r s  
supplied with and 
w ithout porcelain  
interior.

A  wide and com pre­
h e n s i v e  ra n g e  of 
electrical accessories 
is available to cus­
tom ers for N ational 
Service.

Dependability is the keynote of 
the design and construction of 
Scott motors.
Under present-day conditions of 
continuous performance and con­
stant effort, every model can 
amply justify its title  of one of 
“  B rita in ’s best m otors.”
Every size from £ H .P .—250 B.H .P. 
conforms to the same standard 
of quality.
We are now in a position to despatch 
ex-stock 3-phase squirrel cage motors up to 

2S b.h.p.

Scott motors
H U G H  J. S C O T T  & C O . (B E L F A S T )  L T D ., V o lt W o rks, Ravenhill Rd., Belfast, N . Ireland

I
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Advt. of The General Electric Co., Ltd. Head Office: Magnet House, Kingsway, London, W.C.2

PUMPLESS AIR-COOLED 
RECTIFIER EQUIPMENTS

P L E A S E  G IV E  
G E N E R O U S L Y

-—c o m p r i s i n g  a 
rectifier, transformer 
and switchgear on 

one base to provide a D.C. supply wherever it is 
wanted. The unit can be put down in a corner of 
a yard, works or other convenient place and 
connected directly to an A.C. supply.
SIMPLE, QUICK AND INEXPENSIVE ERECTION AND INSTALLATION

The Rectifier is completely screened.
WRITE for illustrated Technical Description No. 353

J
complete 
rectifier 
sub-station 
of unit 
construction

A
h
M
SI
TE

an
nroü

4 ahn 
i'üiit ćaKłić
ssüe 
sak 
SJŁ Ej
ipm 
•raas : 
S2drZ
ZdiZi:

itEcsi
idiii

(WITY

lauem
j 13®'

®ât3h

JaScœ

^  to 1 
- '-aurai 
itiübea

T-Hall.
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c l a s s i f i e d  A D V E R T IS E M E N T S  !
F r ? d a v ? ^ 'I S ^ M i 'ISiT® *o r  in s e r t ion in th e  following 
M o n d a v  S n  are* ?S ceP ted UP  to F i r s t  p o s t on
S .E .l  D o rse t H ouse, S tam fo rd  S tre e t, L ondon,

2 “  / o r ad v e r tisem en ts  in th is  section
m in im nm  9 !?G (! ? p r o x .  8  w ords) P er insertion , 
30/ n e r  inch • d *sPlay  a d v e rtisem en ts
th e  i d v PrH?p }  -a ? 1° u n u m  of one inch . W here th e  a d v e rtis e m en t includes a  B ox N u m b er th ere  is

u n d e r  th is  h ead in g  can  be o b ta in ed  for th e  price of 
tw o  if o rd ere d  an d  p rep a id  w ith  the  firs t in sertion .

R E P L I E S  T O  ad v ertisem en ts  p u b lished  u n d e r a 
B ox N u m b er if n o t to  be  delivered  to  an y  p a rticu la r  
firm  o r ind iv id u a l should  be accom pan ied  b y  in s tru c ­
tio n s  to  th is  effect, addressed  to  th e  M anager of th e  
E L E C T R IC A L  R E V IE W . L e tte rs  of a p p lican ts  in 
such  cases can n o t be  re tu rn ed  to  th em . T he  nam e 
of an  a d v e rtise r  using  a  Box N u m b er will n o t be 
d isclosed. All rep lies to  B ox N u m b ers  shou ld  be 
addressed  to  the  Box N u m b er in  the  a d v e rtisem en t, 
c /o  E L E C T R IC A L  R E V IE W , D o rse t H ouse, S ta m ­
fo rd  S tree t, L ondon, S .E .l .  C heques an d  P o s ta l 
O rders should  be  m ad e  pay ab le  to  E L E C T R IC A L  
R E V IE W  L T D . a n d  crossed.

Original testimonials should not be sent with applications for employment.

S ITU A TIO N S VACANT

A SH FO R D  (K E N T )  U R B A N  D IS T R IC T  C O U N C IL

Appointm ent of Chief E le c trica l Engineer 
and Manager

A P P L IC A T IO N S  a re  in v ited  for th e  above ap p o in tm en t 
from  engineers n o t exceeding 45 years of age. who 

are experienced  in th e  m an ag em en t and  a d m in istra tio n  of 
an E lec tr ic ity  U n d ertak in g .

The sa la ry  will be in accordance w ith  th e  ag reem ent 
m ade by  th e  N a tio n a l J o in t  C om m ittee  of Local A u th o ri­
ties an d  Chief E lectrica l E ng ineers, d a te d  9 th  J u ly . 1941. 
The p resen t sa la ry  according  to  th e  scale is £995 per 
annum , su b jec t to  th e  p rovisions of Clause 10 of th e  ag ree­
m ent. u n d e r w hich 85% o f th e  sa la ry  will be p a id  for the  
first year, 92$% for th e  second y ea r, an d  full sa la ry  from  
the  com m encem ent of th e  th ird  y ear.

The ap p o in tm en t is su b je c t to  th e  provisions of th e  Local 
G overnm ent S u p e ran n u a tio n  A ct, 1937. and  th e  person 
appoin ted  will be req u ired  to  pass a  m ed ical exam ination .

A pplications, w ith  copies of tw o  rec e n t tes tim o n ia ls  and 
p articu lars of age. ed u catio n  an d  experience, to  be re tu rn ed  
to  th e  u ndersigned  n o t la te r  th a n  M onday, 30th  O ctober. 
1944.

Canvassing, e ith e r  d irec tly  o r  in d irectly , will d isqualify .

The Cedars.
C hurch R oad .

, A shford. K e n t.

J .  SU D L O W .
Clerk to  th e  Council.

778

C O U N T Y  BO RO U G H  OF H U D D E R S F IE L D

E le c tr ic ity  Department

Appointm ent of Deputy Borough E le c trica l Engineer

A P P L IC A T IO N S  a re  in v ited  for th e  position  of D ep u ty  
Borough E lec tr ica l E ng ineer a t  a  sa lary  of £750 per 

annum , p lu s  w ar bonus, a t  p resen t £33 16s. per annum,.
T he ap p o in tm en t will be  su b jec t to  th e  Local G overn­

m ent S u p e ran n u a tio n  A ct. 1937. and  th e  successful ap p li­
cant will be req u ired  to  pass a  m edical exam ination .

K now ledge of th e  o p e ra tio n  of a  large p £w er Starion . 
together w ith  ex p e rien ce -o f D .C .  T raction  Supplies' wffh 
Rectifier S u b s ta tio n s  an d  M a in s  D istrib u tio n  System s, w l  
be required . T he  successful can d id a te  will also be ex;i?ected 
to generally  assist th e  Borough E lectrica l Engineer 
adm in istra tiv e  w ork . F lp rtrica l

A pplications, endorsed  D ep u ty  Qf te ch-
Engineer.”  s ta t in g  age an d  giving fiffl P ^ ^ a r s  of 
nical and  p rac tica l tra in in g  and  experience, to g eth er w ith  
copies of n o t m ore th a n  th re e  recen t testim onia ls . m u »  De

and will be a  d isau ab flca t.cn . p E 0 C T E R i

_  „  Tow n Clerk.
Town H all, 761

H uddersfie l d . __________________ ______ ________________

rTT f t ?Tv recuired. m ale, as a ssis tan t to  general m anager. (T L Ik K K  tea  ondence and  flgureSi know ledge of
V .  ? 00. tr*Ae and  e ip o r t  desirab le  b u t  n o t essential, electrical f tad e  K jn  street>  B rig h to n , 796
L e tte rs  only- "

T H E A SS O C IA T IO N  OF S U P E R V IS IN G  
E L E C T R IC A L  E N G IN E E R S

A P P L IC A T IO N S  are  inv ited  for th e  p o st of O R G A N ­
IS IN G  S E C R E T A R Y  at, a  com m encing sa la ry  of 

£500 p e r annum .
A pplicants should possess organising ab ility , w orks and 

co n trac tin g  experience, good know ledge of th e  electrical 
in d u stry  an d  of t ra d e  union w ork, ab ility  to  speak  in 
public, and  have  received an  electrical engineering ed u ca ­
tio n . Successful can d id a te  m ay be s ta tio n ed  in  th e  
M anchester d istr ic t.

A pplications, giving d etails  of age, education , q u a li­
fications and  experience, should be sen t to  th e  General 
S ecretary , A .S .E .E ., A ldw ych H ouse. L ondon. W .C .2. n o t 
la te r  th a n  O ctober 31st, 1944. 783

A  N  old-estab lished  engineering firm . M idlands, requires 
th e  services of a  T rained  T echnical A ssistan t to  be 

responsible for ten d ers  an d  co n trac ts  for steam  tu rb in es  
and  condensing p lan ts . P e rm an en t position  w ith  post-w ar 
p rospects. Pension  schem e. Salary  from  £500 according 
to  qualifications and  experience. A pplicants should w rite, 
qu o tin g  C.2188XA , to  th e  M inistry  of L ab o u r an d  N ational 
Service, R oom  432, A lexandra  H ouse. K ingsw ay, London. 
W .C .2, for th e  necessary form s, w hich should be re tu rn ed  
com pleted  on  or before 31st O ctober, 1944. 789
T ^ E V E L O P M E N T  E ng ineer for investigation  of new 

ap p lica tions of electric h e a t and  pow er. M ust have 
first-class technical education , in itia tiv e  and  ab ility  to  
solve a  w ide v a rie ty  of problem s from  first principles, also 
p rac tica l know ledge of equ ipm ent design. E xperience w ith 
pow er co. or sim ilar organisation  desirable. S ta te  p resent 
sa la ry  and  age, u n d er 35 preferred . Our own staff have 
been advised . L ocation  L ondon .— B ox 785. c /o  The E lec­
trical Review .

ELE C T R IC A L  factors, old-established, require General 
and  Sales M anager to  ta k e  com plete control. M ust 

have  had  previous m anagerial experience in established 
wholesale electrical concern. —  Box No. 746. D orlands. 
18 /2 0 , R eg en t S tree t. S .W .l. 792

ELE C T R IC A L  P la n t  Engineer. Im p o rta n t  L ancashire  
chem ical engineering tex tile  firm, scheduled under 

Essentia l W ork Orders, m aking  extensions of p lan t, re ­
q u ire  tho rough ly  capable  E lectrical E ngineer w ith  first-class 
experience of both  L .T . and  H .T . equipm ent. Good general 
and  technical education  equ iva len t to  A .M .I.E .E . Age 
30-45 preferred . Position  p erm an en t and  progressive. 
Com mencing salary  £450 approx , p lus w ar-tim e allowance, 
a t  p resent £39 p .a . A pplicants should w rite , quoting  
D .932X A . to  th e  M inistry  of L abour an d  N atio n a l Service. 
Room  432, A lexandra H ouse. K ingsw ay, London. W .C.2. 
for th e  necessary forms, which should be re tu rn ed  com ­
pleted on or before 2nd N ovem ber. 1944. 809
T ^ X P E R IE N C E D  W orks M anager for elec. m fg. and 

repa ir business in  M idlands, conversan t w ith  srqall 
q u a n tity  m an u fac tu rin g  m ethods and  m achin ing  speeds, 
m otors and  transfo rm ers up  to  500h .p ., lifting  m agnets and 
m agnetic  clutches. S taff 50-60. Salary  £700 to  £1.000. 
according to  qualifications, continuing  post-w ar w ith  good 
p rospects. Replies tre a te d  confidentially  and  Elec. Review  
advised if po st filled w ith in  four w eeks.— Box 794, c /o  The 
E lectrical Review .
G A L E S  E ngineer A ssistan t, ab le to  ta k e  charge of office 
L-7 staff, correspondence, con trac ts , e tc .. requ ired  by 
W est London firm m an u fac tu rin g  electrical m easuring  in ­
s tru m en ts . W rite, s ta tin g  age. experience an d  salary  
re q u ir e d — Box 811, c /o  T he  E lectrical R eview .
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T  A R G E  concern  in  th e  lig h t engineering  in d u stry  has 
- U  p o st-w ar v acancies for M echanical an d  E lectrica l 
Eng ineers, p refe rab ly  w ith  eng ineering  degrees. A p p li­
can ts , aged  a b o u t 30, should  h av e  experience in  q u a n tity  
p ro d u ctio n  an d  sou n d  general engineering  an d  a d m in is tra ­
t iv e  know ledge, for su p erv iso ry  positio n s  in  m an u fa c tu rin g  
d e p a rtm e n ts . A pp lica tio n s  will be considered  from  persons 
av a ilab le  a t  th e  cessation  of h ostilities. W rite , s ta tin g  
age. full d e ta ils  of p rev ious experience  an d  sa la ry  requ ired , 
t o — Box 782. c / o  T h e  E lectrica l R eview .
O  A L E S  E n g in eer A ssistan t req u ired  for G lasgow  b ranch  
^  of large m an u fa c tu rin g  Arm m ak in g  h eavy  electrical 
eq u ip m en t. S ta te  age. sa la ry , experience .— B ox 719, c / o  
T h e  E lec tr ica l R eview .

SA L E S  E n g in eer for p ost-w ar d ev e lo p m en t, m an u fac tu re rs  
of ligh ting  e q u ip m en t. S ou th  E n g lan d . S ta te  age. 

experience an d  sa la ry  ex p ec ted .— Box 6380, c / o  T he E lec ­
trica l R eview .

SA L E S  R ep re se n ta tiv e s  req u ired  for A tlas  E lec tr ic  L am ps. 
R e m u n e ra tiv e  p o sition  w ith  excellen t p ost-w ar p ro s­

pec ts  for keen , energetic  m en  experienced  in selling to  
large users, tra d e , m un ic ip alities , e tc . S a lary , com m ission 
an d  expenses. W rite  in confidence, w ith  d e ta ils  of p as t 
experience, to — B ox D .H .7 , T h o rn  E lectrica l In d u strie s . 
105, J u d a  S tree t, L ondon , W .C .l. 711
S W IT C H B O A R D  A tte n d a n t  req u ired  for steel w orks 

pow er s ta tio n  in N o rth -E a s t area . M ust be experienced  
in o p e ra tio n  of E .H .T . sw itchgear, synchron ising  an d  co n ­
tro l of tu rb o -a lte rn a to rs . S a lary  £314 12s. per an n u m . 
A p p ly — M anager. E m p lo y m en t E xch an g e , S ou th  B ank . 
Y orks. 779

SW IT C H G E A R  E ngineer for C o n su ltan ts. A pp lican ts  
should  p referab ly  hold H .N .C . or b e tte r  qualifications, 

h av e  served  ap p ren ticesh ip , including  D .O .. w ith  m a n u ­
fac tu re r  of H .V . sw itchgear, tran sfo rm ers , e tc ., and  have 
a  know ledge of transm ission  system s, pow er s ta tio n  la y ­
ou ts  an d  sh o rt-c ircu it ca lcu lations. L oca tion . Surrey . 
S a lary  £400 to  £500, accord ing  to  qualifications. A pp li­
c an ts  should  w rite  q u o tin g  D .952X A , to  th e  M inistry  of 
L a b o u r an d  N a tio n a l Service. R oom  432, A lex an d ra  H ouse. 
K ingsw ay, L ondon . W .C .2. for th e  necessary  form s, w hich 
should  be re tu rn ed  com pleted  on or before 2nd N ovem ber. 
1944. ' 810

TE C H N IC A L  M anager (E lec trical) req u ired , to  tak e  
ch arg e  of all e lectrical eq u ip m en t an d  also design  w ork 

in firm  n ian u fac tu rin g  F .H .P . an d  H .F . m o to rs  an d  ap p li­
ances. T h e  p o s t req u ires  a y oung  electrical engineer not 
afra id  o f responsib ility  and  p rep a red  to  keep  ab re a s t of 
th e  tim es. F irm  em ploys 400 and  p ost-w ar prospec ts are  
excellen t. W rite  in first in stance, s ta tin g  experience, 
sa la ry , e tc .— Box 805, c / o  T h e  E lectrica l R eview .

A PPO IN TM EN TS F IL L E D
D issatisfac tion  h av in g  been so o ften  expressed  t h a t  u n ­
successful a p p lican ts  are  left in ignorance of th e  fac t t h a t  
th e  position  app lied  for has been  filled, m ay  we suggest 
t h a t  A dvertise rs no tify  us to  t h a t  effect w hen th e y  have  
a rriv ed  a t  a  decision? W e will th e n  in se r t a  n o tice  free 
o f charge  u n d er th is  heading .

S IT U A T IO N S  W ANTED
A D V E R T IS E R , energetic , 23 y e a rs ’ experience c o n tra c t­

ing, seeks position  as Sales R e p resen ta tiv e , p refer 
L o ndon  an d  S ou th  C oast.— B ox 6376, c / o  T he  E lectrica l 
R eview .

CH A R T E R E D  E lectr ica l E ng ineer. A .M .I .E .E . .  
A .I .M ech .E .. ve rsa tile  tech n ic ian  w ith  15 y e a rs ’ in ­

d u s tr ia l experience, design , ad m in is tra tio n , p lann ing , lec­
tu rin g , tech n ical jou rn a lism , e tc ., seeks responsib le  and 
progressive position , im m ed ia te  or p o st-w ar.— B ox 6378. 
c / o  T h e  E lectr ica l R eview .

CL E R K , age 38. ex-service, know ledge of show room , 
office, p resen t-d ay  res tric tio n s  of supp lies, seeks change. 

F u ll p a rts , to — H . H . P ., 1. A m berley  G rove, S .E .2 6 . 6364

D U B L IN  E lectrica l E ng ineering  C o n trac to r open  to  a c t 
as  R e p re se n ta tiv e . D is tr ib u to r , A ssem bler, or in 

m ain ten an ce  c ap ac ity  for e lectrical or m echan ical m an u fac ­
tu rin g  eng ineers.— Box 6371, c / o  T h e  E lectr ica l R eview .

E L E C T L .. M echl. E n g in eer-F o rem an , 28 y r s .’ exp . co n ­
s tru c tio n . m ain ten an ce  in sta lla tio n s , s team  and diesel 

p lan ts , fac to ry , sh ips, h o sp ita ls , hom e a n d  a b ro a d .— Box 
6334, c / o  T h e  E lectrica l R eview .

E L E C T R IC A L  E n g in eer (45) seeks responsib le  p o st, 30 
y e a rs ' experience  in sta lla tio n  an d  m ain ten an ce , used 

to  organ ising , p lan n in g , superv ision , G o v ern m en t specs. 
M anchester a rea  p refe rred .— B ox 6345, c / o  T h e  E lectrica l 
R eview .

E L E C T R IC IA N  desires p o sition  as M ain tenance  E n g i­
neer. age 46. d isengaged , all ro u n d  elec. experience, 

also com m ercial, refr ig e ra tio n  an d  a ir  con d itio n in g .— 5. 
L ad y  M arg a re t R o ad , N .W .5 . 6379

EN G IN E E R  (35) desires a p p o in tm e n t to  p e rm a n e n t p ro ­
gressive position , p o st-w ar o r  im m ed ia te . E lectrical, 

m echan ical an d  a d m in is tra tiv e  tra in in g , good general ed u ca ­
tion . f luen t F re n ch , A .M .I .E .E . ex am in a tio n . E xperienced  
in supp ly  d is tr ib u tio n , p la n t  m an u fa c tu re  an d  techn ical 
rep resen ta tio n . M inim um  sa la ry  £500 p .a . W ould  consider 
in v es tm en t.— Box 6343. c / o  T h e  E lec tr ica l R eview .

GR A D . I .E .E . ,  public  school. 29 years, req u ires  progres­
sive p o st, p referably  on  sales side , 6 y e a rs ’ experience 

of a irc ra f t  in s tru m e n ts  a n d  lig h t eng ineering .— B ox 6350, 
c / o  T he  E lectr ica l R eview .

PR O D U C T IO N  Contro l M anager desires change, experi­
enced  all b ran ch es  (progress, p ro d u ctio n  planning , 

stock  an d  m ate ria l co n tro l, pu rchase , p la n t  balancing. 
L o ndon  /E sse x  d is tr ic ts  p re fe rred .— B ox 6395, c / o  The 
E lectrica l R eview .

PR O G R E S S IV E  Elec. E n g in eer an d  D esigning D ra u g h ts ­
m an  a re  in te res ted  in D om estic  A ppliances, e tc . F ree  

to  accep t ou tsid e  d ev e lo p m en t w ork . A ny o th e r  sugges­
tions w elcom ed.— Box 6311. c /o  The E lectrica l R eview .

PR O G R E S S IV E  y o ung  m an  desjres F o re m a n ’s  or M ana­
g e r’s position  in fluorescent lam p  o r neon sign factory , 

only  position  w ith  larg e  firm  considered . M any new  ideas 
for p ro d u ctio n : 13 y e a rs ’ experience in v acu u m  in d u stry . 
— Box 6383. c /o  T he  E lectr ica l R eview .

R A D IO  T echn ician . 20  y e a rs ’ experience. 15 y rs. execu­
tiv e  p osts, c o n v e rsan t v a ried  ty p es , including  rad io ­

location . e tc ., desires change. W rite — Box 6396. c / o  The 
E lectrica l R eview .

TEC H N IC A L  E ng ineer, age 25. desires change. 3 y ears ' 
experience in design , m an u fa c tu re  an d  te s tin g  of a u to ­

m atic  co n tro l gear, good organ iser an d  accustom ed  to  
responsib ility . R elease o b ta in a b le .— B ox 6384. c / o  The 
E lectrica l R eview .

Y O U N G  E n g in eer (25). d isch arg ed  so ldier, requires 
responsib le  p osition  w ith  a  L o ndon  firm . Technical 

qua lifica tions, n a tio n a l d ip lo m a .— B ox 6377, c / o  T h e  E lec­
tr ic a l  R eview . .

Y O U N G  m an  (23). exem pt, seeks a  p rogressive electrical 
Techn ica l A ss is ta n t's  p o sition . S econdary  education , 

excellen t testim o n ia ls , in te llig en t an d  reliab le. N orth  
London  a re a  p referred  b u t  o th ers  considered . R eplies to  
— B ox 6381, c / o  T he  E lec tr ica l R eview .

FOR S A LE
Traders b u y in g  a n d  selling hereu n d er m u s t  observe  
R es tr ic tio n  o f R esale  O rder, S . R .  & O. 1942 N o.

the
958.

G E O R G E  C O H E N . SON S & CO. L T D .

for

G U A R A N T E E D  E L E C T R IC A L

P L A N T .

M O TO RS. G E N E R A T O R S .

SW IT C H G E A R .

etc .

W O O D  L A N E . L O N D O N . W .12.
T e le p h o n e : S h ep h erd s  B ush  2070

and
S T A N N IN G L E Y . N E A R  L E E D S .

T e le p h o n e : P u d sey  2241.
E s tab lish ed  1834.

* 27

W A T E R  T U B E  B O IL E R S  IN  STO C K

Tw o 12,000 lbs. e v a p o ra tio n . 200 lbs. W .P .
One 12.000 .. ..  160 .. ..

W e in sta ll com plete , includ ing  brickw ork . Econom isers. 
P um ps, P ip in g  V alves. G en era tin g  S ets and  M otors in 
stock . P lease  send u s  y o u r en q u iries : we can  give 

im m ed ia te  d e livery .

B U R F O R D , T A Y L O R  & CO. L T D .,
B oiler S pecialists , M iddlesbrough.
T elephone, M idd lesb rough  2622.

32
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R E B U IL T  M OTORS A N D  G E N E R A T O R S  A .C . M OTORS, 400/440/3/50

T  O N G  d eliveries can  o ften  be avoided  by  purchasing  
reb u ilt secondhand  p lan t. W e can  redesign or replace 

surp lus p lan t o f an y  size.

S E N D  U S Y O U R  E N Q U IR IE S .

O V ER  1.000 R A T IN G S  A C TU A LLY  IN  STO CK H E R E .

DYN AM O  & MOTOR R E P A IR S  L T D .. 
Wembley P a rk . M iddlesex.

T e le p h o n e : W em bley  3121 (4 lines).

Also at Phoenix W orks. Belgrave Terrace . Soho Road. 
H andsw orth , B irm ingham .
T e lep h o n e : N o rth e rn  0898.

26

“ C A N N IN G ”  P L A T IN G  MOTOR G E N E R A T O R  
S E T S  FOR D IS P O S A L

T hree  —  1.000 am p.. 7 v o lts  
Tw o —  500 am p .. 6 volts
Tw o —  250 am p .. 6 / 8  volts

All w ith  400-volt, 3 -phase. 50-cycles, ball bearing, 
squ irrel-cage d riv in g  m oto rs  an d  sw itchgear.

B ox. 775. c / o  T he  E lectrica l R eview .

E L E C T R IC  MOTORS AND DYN AM O S

hold one of th e  largest stocks o f New and Second-
* * h an d  M otors. Secondhand m achines a re  tho rough ly  

o verhau led . In sp ec tio n  an d  te s ts  can  be m ade a t  our 
W orks.

F o r  Sale o r H ire. Send your enquiries t o : —

B R IT A N N IA  M A N U FA C T U R IN G  CO. L T D .. 
22-23. B R IT A N N IA  S T R E E T .
C IT Y  R O A D . L O N D O N . N .I .

Telephone : 5512-3 Clerkenw ell. 13

A R C  W E L D IN G  M A C H IN E S  FROM STO CK

offer o u r la te s t ty p e  No. 2 M ax-A rc W elder for 
im m ediate  delivery . 1 5 /2 5 0  am peres. O perates off 

an y  A.C. su p p ly  voltage. Send for deta ils .

M A X -A R C  W E L D E R S  L T D .,
190. T H O R N T O N  R O A D . CRO Y D O N . 

T H O m to n  H e a th  4276-8. 
__________________________________________________________35

EC O N O M ISER S  IN STO CK

TW O  G reen ’s Econom isers. 208 tubes. 250 lbs. W .P . 
G u aran teed  re-insu rab le  an d  first-class condition  only, 
low prices. Q uo ta tio n s  p e r  re tu rn . In sta lla tio n s  delivered 

an d  erec ted  com plete.

B U R F 0 R D , T A Y L O R  & CO. L T D ..
7. C om m ercial S tree t, M iddlesbrough. T elephone 2622.

MODI N S T A L  E L E C T R IC  C O M PA N Y L IM IT E D
IN D U S T R IA L  IN F R A -R E D  A P P A R A T U S  F O R  

P A IN T  D R Y IN G .
C O M P L E T E  E Q U IP M E N T S  O R S IN G L E  U N IT S  

P R O V ID E D .
G U A R A N T E E D  H E A T  G E N E R A T O R S .

O LD H A M  W O R K S . O LD H AM  T E R R A C E , 
A C TO N , W .3, LONDON.
T e lep h o n e : A corn 3 5 0 4 /5 .

M .E .C . A P P A R A T U S , D U L L  E M IT T E R  S Y S T E M
59

H .P . M ake. Speed.
75 M ather & P la t t 720
40 M et.-V ick. 580
40 B-. Peebles 720
30 M ather & P la tt 720
30 M et.-V ick. 720
20 M ather & P la tt 1.500
20 B. Peebles 750
18 M ather & P la t t 1.450
15 M ather & P la t t 750
10 M ather & P la t t 750
10 H arlan d 720

Brgs. Price.
R .O . £170
R .O . £95
R.O . £80
R .O . £100
R .O . £60
R.O . £30
R.O . £80
R.O . £65
R .O . £60
R.O . £50
R .O . £18

A ll Complete w ith  Starting  Gear

T ype. 
S lipring 
Sq. Cage

Slipring 
Sq. Cage

Slipring

Sq. Cage 
NO L IC E N C E  R E Q U IR E D .

E L E C T R IC  M A C H IN E R Y  CO. (M /C R j L T D .,

New Union W orks. New Isling ton . A ncoats, M anchester. 
   801

FOR SALE
1 150-kVA T ransform er. 10 .750 /400  volts, 3-phase. 50 

cycles.
D.C. Motors

1 400 volts. 3 h .p .. 450 r.p .m .
1 400 volts. 5 h .p ., 1.270 r.p .m ., w ith  reduction  gear to 

127 r .p .m .
1 220 volts. 3 h .p .. 1.100 r.p .m .

All com plete w ith s ta r tin g  gear and  slide rails.

JO H N SO N . M A T T H E Y  & CO.. L IM IT E D .
7 1 /3 , V itto ria  S tree t. B irm ingham . 1

0. 2, 4.
B R A SS  N U TS

6. 8 and  10 BA. Full an d  Lock, 1" and  5 /1 6 "  W hit.

S T E E L  N U TS
0, 2, 4 an d  6. BA, F u ll an d  L o ck : 10 BA. Full, 

i "  and  5 /1 6 "  W hit, and  B .S .F .
S T E E L  AN D BR A SS STU D D IN G  AN D SC REW S.

A P E X  S A L E S ,
6. L easide R oad . London. E .5 . 

STA. 7131. 6336

B U R D E T T E  & CO. L T D .

Stock

Reconditioned  A.C. and  D.C. M otors and  S ta rte rs  E qual 
to  New.

STO N H O U SE S T R E E T . CLAPH AM . S.W .4.

D ay  an d  n ig h t service. M ACaulay 4555.

A  large stock  of surp lus C arbon R ods. E b o n ite . F ibre . 
A .I.D . T urnbuckles. e tc .. also Searchlights (sale or 

hire). M irrors. Lenses, also W inches of our well-known self- 
susta in ing  types. H u n d red s  of tho u san d s supplied  during  
th e  las t 40 years to  G ovt, dep ts .. co rporations and  in ­
num erable  tra d e rs .— L ondon E lectric  F irm , Croydon. 55

A  q u a n tity  of Eng. M ateria ls to  clear, such as P acking, 
Tape. Bolts. N u ts. P ip ing . T ubing, C onduit. W ire. 

Leathero id . F ittin g s , and  m any  o th er item s.— J .  G erber & 
Co. L td .. W em bley. 802

A .C. an d  D.C. H ouse Service M eters, all sizes, q u arte rly  
an d  p rep ay m en t, reconditioned , g u aran teed  one year. 

R ep a irs  an d  reca lib ra tions.— T he V icta  E lectrical Co.. 47. 
B a tte rsea  H igh  S tree t. S .W .l l .  Tel. B a tte rsea  0780. 19

A .C. an d  D.C. M otors, all sizes, large stocks, fully 
g u a ran teed .— Milo Engineering  W orks. Milo R oad. 

E a s t Dulwich. S .E .22  (F o rest Hill 4422). 6115

A .C. M otors. l /5 0 t h  h .p . to  3 h .p .. from  stock , for 
essential work on ly .— T he Jo h n so n  Engineering  Co., 

5, Spencer S tree t. L eam ington  Spa. 57
A E R IA L  Cables, all sizes q uo ted  f o r : good deliveries 

aga inst G overnm ent co n tra c t num bers.— E dw ardes 
Bros., 20. B lackfriars R oad . L ondon. S .E .l .  6385

A L T E R N A T IN G  P etro l /p araffin  Sets. 4 0 0 /3 /5 0 . d irec t 
coupled on bed. F irst-class o rder. 25 kVA . 35 kVA. 

50 kVA . 70 kVA. F u lly  tes ted , for quick  d elivery .— 
G erber & Co. L td ..  W em bley, M iddx. 804
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A l t e r n a t o r ,  500 kV A , 3-p .. s o  c „  400/440  v „  750 
rev s ., d ire c t  coup led  ex c ite r. 2 b rg s., on  b ed p la te . 

— S te w a rt T hom son & Sons, F o r t  R o a d , S eafo rth , L iv e r­
pool. 21. 58

A l t e r n a t o r .  6oo kV A . 400/ 3 / 50 . 300 r .p .m .. w ith
ex c ite r, for coupling . L ik e  new , b a rg a in .— J .  G erber 

& Co. L td .,  W em bley . 803

BA K E L IT E  Accessories, Sw itch-P lugs, B /C  A dap to rs. 
L am p h o ld ers, I ro n  C onnectors. B a tte n  H olders. I n ­

su la tio n  T ap e , e tc . W e c a rry  la rg e  s tocks. W holesa le rs’ 
e nqu iries an d  e x p o rt o rders so lic ited . Send  Id . s ta m p  for 
co m p le te  l is t.— M arcus F ish er & Co. L td .,  37, A ylm er 
P a rad e , L o n d o n , N .2 . .30

B E L T  G rinders o r Sanders, 4" w ide b e lt , £5 5 s . ; 6 w ide 
b e lt, £10 10s.— J o h n  E . R . S teel. C lyde M ills, B ingley. 

P h o n e  1066. . ,  „ ^ 0 u 52

B E R R Y  T ran sfo rm er, 150 kV A , m p u t  6,300 v .,  3-phase. 
50 cycles; secondary  410 v ., 3-phase. 50 cycles; 210 v .. 

ß ingle-phase. A s new. Offers— O. A. M iller L a s t  Co. L td ..  
N o rth am p to n . 793

B E S T  E n g lish  Cables; 1 /.0 4 4  u p  to  1 2 7 /.1 0 3 , deliveries 
a g a in s t M .O .S. req u irem en ts .— E d w ard es  B ro s ., 20. 

B lack fria rs  R o a d , L o n d o n , S .E .l .  6394
/C A R B O N S , large s tocks a sso rted  sizes, so lid  an d  cored .—  

E d w ard es  B ro s .. 20, B lack fria rs  R o a d , L o n d o n . S .E .l .
6386

/B L E A T S  (porcela in), 1§" an d  21" long, tw o  an d  th re e  
v - ' groove, im m ed ia te  deliveries.— Sloan  E lec tr ica l Co. 
L td .,  41. K ingsw ay , L on d o n , W .C .2 . 806

D .C. G en era to r, com pounded , 4 kW , 110 v o lts , by  
Siem ens. A pp ly— A very  & V incen t L td .,  H arr in g to n  

R o a d , Sou th a ll. 6370
T T 'L E C T R IC  C onveyor F u rn ace , su ita b le  for v itreo u s  
X L  enam elling , annealing  o r s to v in g , len g th  75 f t., firing 
sp ace  8" h igh . 6 "  w ide. T h ree  a u to m atica lly  con tro lled  
h e a tin g  zones, accu racy  ±  5 ° . tem p e ra tu re s  0 to  900° C. 
F iv e  speeds be tw een  6 an d  15 hours, b u t  easily  a d a p ta b le  
fo r o th e r  speeds. M ay be seen w ork ing , L o n d o n  a re a .—  
B ox  759, c / o  T h e  E lec tr ica l R eview .
X T 'L E C T R IC  L ig h t Check M eters for A.C. m ains, 200 /2o0- 
X L  v .,  50-cycle. 3-phase. 5-am p. load . F irs t-c lass  cond i­
tio n . e lec trica lly  g u a ran teed . 10s. 6d. each .— L o n d o n  C en tra l 
R a d io  Stores. 23, L isle  S tree t, L on d o n , W .C .2 . /88
T T 'X H A U S T  F an s , new , 14". 1-phase, 2 0 0 /2 o 0  v . .  1.900 

cu . f t . /m in . .  £11 1 5 s .— S o u th e rn  Ig n it io n  Co. L td ..  
190, T h o rn to n  R o a d , C roydon. 75

F O U R  id en tica l 150-kW , "  W eir S u lzer/E .C .C .
D iesel-d riven  G en era tin g  Sets, 220 v o lt D .C .— S te w a rt 

T hom son  & Sons, F o r t  R d . .  S eafo rth , L ’pool, 21. 74

H E A V Y  d u ty  Arc W elding P la n ts .  200 am p s. P rice  
£31 10s. com plete . Also S p o t W elders, £36 15s.—  

J o h n  E . R . S teel. C lyde M üls, B ingley . P h o n e  1066. 50
T  A N C A S H IR E  B oilers. 30 ' x  9 ', fo r 160 lb s. (1922); 
JL i 30 '  x  8 ' 6" an d  8 ', fo r  200 lbs.. 160 lbs. a n d  120 lb s . : 
2 8 ' X  7 '.  fo r 150 lb s .;  22 ' X  6 ' 6 " , fo r 100 lb s .;  20 ' X 7 '. 
fo r 135 lbs. C ornish , 20/ an d  16 '. for 100 lbs. Loco, 
ty p e . 1 ,5 0 0 /2 .0 0 0  lb s., e v a p ., for 100 lbs. (sa le  o r  hire). 
V ertica l, 4 ' to  13 ' X 2 ' to  5 ' d iam e te r , fo r 80 lbs. an d  
100 lbs. Boiler S to rag e  T an k s , all sizes. E n q u irie s  -soli­
c ite d .— R atc liffe , “  B o ile r-E x ch an g e ,”  H a w a rd e n , C hester 
(H aw ard en  3118). 787

LE A D -covered  an d  A rm oured  C ables. P .  I .  an d  V .I .R . ,  
v arious special lines a t  low  prices.— E d w ard es  Bros.^, 

20, B lack fria rs  R o a d , L on d o n , S .E .l .  6387
1 \y rO T O R  G en era to r  Sets an d  C onvertors, all sizes and  
Iv X  vo ltag es  from  i  k W  u p  to  500 k W  in  s to c k .—  
B rita n n ia  M an u fac tu rin g  Co. L td .,  2 2 /2 6 . B ri ta n n ia  W alk . 
C ity  R o a d . L ondon , N .I .  T elephone, C lerkenw ell 5512. 
5513 & 5514. 28
" V T O T O R IS E D  i "  B ench  D rilling  M achine. 13 speeds, 
-L7X £11 l l s . —  Jo h n  E . R . S teel. C lyde M ills, B ingley . 
P h o n e  1066. 51
"A /T U L T IP L Y  Y o u r M an P o w e r!— w ith  M organ E lectr ic  
-i-VX H o ist B locks, capac ities  from  5 cw t. to  10 to n s . p u sh , 
geared , o r  e lectric  trav e llin g , A.C. an d  D .C . su p p ly . 
D elivery  from  2-3 w eeks.— M organ L iftw ay s & P ow erw ays, 
50. W ilk in  S tre e t. N .W .5 . G ul. 1147. 795
f y 'A M E P L A T E S . E n g rav in g , D iesinking . S tencils, S teel 

P u n c h e s .— Stilw ell & Sons L td ..  152, F a r  Gosford 
S tree t, C ov en try . 14
'W 'E W  P o r ta b le  E lectr ic  D rills  in  s to ck  in sizes J " .  ä" . 
L I  a n d g". Im m e d ia te  d e livery  for essentia l w ork. 
W rite  fo r q u o ta tio n .— G eorge Cohen, Sons & Co. L td ..  W ood 
L an e , L on d o n , W .12, an d  S tan n in g ley , n e a r Leeds. 29

P H O N E  98 S ta ines. 60-kW  c ru d e  oil G en era tin g  Set. 
220 v o lts  D .C .: 35-kW  c ru d e  oil G en e ra tin g  S et. 220 

v o lts  D .C .: 250-kW  B ro w e tt S team  Set. 220 v o lts  D .C .: 
W eir F eed  P u m p , 9 i"  X 7" X 2 1 " ;  35-h .p . R u s to n  Tw in 
V ertica l D ie se l: cy lindrica l p ressu re  T a n k , 30 ' x  7 ' d ia .—  
H a rry  H . G ard am  & Co. L td .,  S ta ines. 60

P O R C E L A IN  C leats, 2 a n d  3 groove, v a rio u s  sizes ex 
s tock , p rice  lis t.— E d w ard e s  B ro s ., 20, B lack fria rs  

R o a d . L o ndon . S .E .l .  6389

PO R C E L A IN  In su la to rs  a n d  Spindles, a lso  Cleats, 
ch eap .— E d w ard es  B ro s ., 20, B lack fria rs  R o a d , 

L on d o n , S .E .l .  6388

R O T A R Y  C onverte rs in  s to c k , a ll s izes; enqu iries 
in v ite d .— U n iv ersa l E lec tr ica l, 221, C ity  R oad . 

L on d o n , E .C .l.  16

SE L I '-P rim in g  E lectr ic  P u m p s , 300 g .p .h ., £11 l l s . — 
J o h n  E . R . S teel, C lyde M ills, B ingley . P h o n e  1066. 53

SEM I-D iesel h o rizo n ta l sing le-cylinder E n g in e , 12 h .p .,  by  
F e ild in g  & P la t t ,  coupled  to  6-kW  G en era to r, D .C . 110 

v o lts , co m p o u n d  w ound, com plete  w ith  sw itch b o ard . A pply  
— A very  & V incen t L td .,  H a r r in g to n  R o a d , Sou th a ll. 6369

SEM I-D iesel h o rizo n ta l sing le-cy linder E n g in e , 4 8 /5 2 h .p ., 
b y  F e ild ing  «Si P la t t .  A pp ly— A v ery  & V in cen t L td ..  

H a rr in g to n  R o a d , Sou th a ll. 6368

SE M I-D iesel h o rizo n ta l single-cylinder ( in d u s tria l ty p e) 84- 
b .h .p . E n g in e , 26" x  15£" bore, 210 r .p .m .,  by  F eild ing  

& P la t t ,  coupled  to  70-kVA A lte rn a to r, 415 v o lts , 3-phase, 
50 cycles, com ple te  w ith  sw itch b o a rd , e tc . Offers. A pply  
— A very  «Si V incen t L td .,  H a rr in g to n  R o a d , S o u th a ll. 6367 
Q E M I-D ie se l, 50 kW , 210 v . D .C ., d ire c t  coup led  (Allen, 
^  1926), well m a in ta in e d .— B ox 6305, c / o  T h e  E lectrica l

O IN G L E -c o re  V .I .R . ,  B ra id e d  F lex ib le , h e a v y  insu la tio n , 
^  c a rry  24 a m p s., ch eap .— E d w ard es  B ro s ., 20, B lack ­
f ria rs  R o ad . L on d o n , S .E .l .  6390
Q P E C I A L  l in ^  B ell a n d  T elephone W ires, also screened 
^  wires, larg e  q u a n ti ty ,  ch eap .— E d w ard es  B ro s., 20. 
B lack fria rs  R o a d , L o n d o n , S .E . l .  6391

ST A F F  T im e C hecking an d  J o b  C osting  T im e R ecorders 
(all m akes) fo r q u ick  cash  sale. E x cep tio n a l con­

d itio n . W rite— B ox 528, S m ith s , 100, F le e t  S tre e t. 
L ondon . E .C .4 . 31

SW IT C H  a n d  F u se  U n its , C o n d u its  a n d  f ittin g s , w orks 
req u irem en ts  sto ck ed .— E d w ard es  B ro s ., 20, B lack ­

fria rs R o ad . L o n d o n , S .E .l .  6392
H P R A N S F O R M E R S , sing le  an d  th ree -p h ase . All ty p es  
X  up  to  10 kV A .— W oden T ran sfo rm er Co. (P hone. 
B ilston  41959), M oxley R o a d , B ils to n , S taffs. 12

TU D O R  B a tte r ie s  for sale . 55 cells. L .F .,  792 am pere 
h o u r, 110 cells. L .E .,  370 am p ere  h o u r. C om plete 

w ith  charg ing  b o a rd , reg u la to r , a u to m a tic  c u t  o u t  and 
m eters. In sp e c tio n  can  be  m ad e  a t  th e  Cornw all M ental 
H o sp ita l. B odm in . A ll offers to  be  m ad e  in  w ritin g  to  
th e  S tew ard . 773

T .R .S . Cables a n d  F lex ib les. W eld ing  C ables, supplied  
to  M .O .S. req u irem e n ts .— E d w ard es  B ro s ., 20, B la c k ­

fria rs  R o a d , L o n d o n . S .E .l .  6393

TW O  dish -ended  L a n cash ire  B oilers b y  D an k s, 30 ' X 
7 ' 6" . fo r 125 lbs. w ork ing  p ressu re .— T h o m as M itchell 

<fc Sons L im ited , B o lto n . 748

VA R IA B L E  speed , A.C. M otors. M etro-V ick ., 1-3 h .p .. 
618-1.830 r .p .m ., 400 v .,  3 -phase , 50 cycles, perfec t 

o rd er.— G ille tt In d u s tr ie s  L td .,  G re a t  W est R d . ,  Isle- 
w o rth , M iddx. 807

3 -ph ., 400-volt. 50-cycle, con. ra t in g  M otors, f it te d  as 
fans. 3 -1 /6  h .p .,  14 b lades, 7 - i  h .p ..  17 b lades, speed 

1 .425, an d  2 - j  h .p .,  925. b lad es  22", 1-1 h .p . M otor. 1.420. 
M otors can  be used  fo r in d u str ia l pu rp o ses . £100.— Box
6365, c / o  T h e  E lec tr ica l R ev iew .
Y ^ - k V A  s team -d riv en  A .C . G en era tin g  S e t, B ro w e tt 
* ^  L ind ley  tw o -cran k  com pound  v e rtica l E n g in e  coupled 

to  E n g lish  E lectric  C o m p an y ’s  A lte rn a to r . —  T hom as 
M itchell & Sons L im ited . B o lto n . 747
Q C r-k W , 240-volt. L .D .M ., s ing le-bearing  D y n am o . 720 

r .p .m .— S. C. B ilsby , Crosswells ro ad , L an g ley , n r. 
B irm in g h am . B roadw ell 1359. 770
1  0 ( X - h - P  . 4 0 0 /3 /5 0 .  580-revs. S .R . E .C .C .. 3 brgs.. 
L U U  v ^ th  sw itch g ea r.— G reenhalgh  B ros.. B u rto n s  
F ield  M ill. A th e rto n , n r. M /c r .  741
1  f Y f V v .  D .C . M otors, tw o  only , i -h .p ..  L .D .C .. good 
L U U  con d itio n , w ith  s ta r te r s ,  £6 e ach .— S u th e rs , P e ters-  
fleld, H a n ts .  0374
OC :/"W -kV A  A lte rn a to r , 400 v o lts , 3 -phase, 50 cycles. 750 

revs., w ith  d ire c t coup led  e x c ite r.— M idland  C oun­
ties  E lectr ica l E n g in eerin g  Co. L td .,  G rice  S tree t, Spon 
L ane. W est B rom w ich. 36

1 r \ r \ | ' V h . p .  M etro-V ickers R o llin g  M ill M oto 
» X Jv /V X  3 /5 0 /5 ,5 0 0  v o lts . 184 r .p .m ., low  price.- 

B ox  769, c / o  The E lectr ica l R eview .
Q  0 0 0 ' k W * 4 4 0 /5 0 0 -v o lt D .C . H o w d e n /E n g lish  Elec- 
- J j U U U  t r ic geared  T u rb o  G en era to r S et, surface 
condenser, c ircu la tin g  p u m p s an d  sw itch  p a n e l.— T hom as 
M itchell & Sons L im ited , B o lton . 746

A R T IC L E S  W A N T E D
A D V E R T IS E R  w ould be g lad  to  g e t in  to u ch  w ith  firms 

-¿X  dealing  w ith  m ate ria ls , w ire fram es an d  tools (h an d  
a n d  m achine) for lam p  sh ad e  m a n u fa c tu re .— B ox 6397. c /o  
T he  E lectr ica l R eview .

E L E C T R O L Y T IC  C ondensers. 8 m f., 350 V . a n d  above, 
an y  q u a n ti ty ,  reg u la r  su p p ly  144 pm . req u ired .— B ox

6366, c / o  T he  E lec tr ica l R ev iew .
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¡ E N G IN E E R IN G  T echn ica l Books (new or secondhand) 

« in  any  Q uan tity . A ttra c tiv e  cash  offers. Call— 
i “ 1™ fl°°L  356. O xford  S tree t. W .l .  o r " S to n ele ig h ."

rfrrrw S  r i . A T e 11 u e • W eybridge. 62
W  W IT C H E S , m  line , 3 -heat. 2 to  10 am p ., u rg en tly  

req u ired .— A.. G aU enkam p & Co. L td ..  F in sb u ry  Sq.. 
. - .  6344
T ^ 9  440-volt. 1 2 0 -r.p .m .D .C .M o to rs ; one 3-h .p .,
a T E - D C - M otor, 800 r .p .m . F u ll p a rticu la rs

P a rd o e . C larence S tree t. H u ll. 797
\ \ T A N T E D , R o ta ry  C onverters, an y  size.— U niversal, 
T JL  221. C ity  R o a d . L on d o n . E .C .l .  22

A N T E D , 8 0 0 -w a tt o r 1 ,000-w att., 3-h.p. K ohler 
P e tro l E lectr ic  L ig h tin g  Set. S ta te  condition  and 

price .— B rad ley . “  R avensw ood , Oakw ood D rive. E a s t 
H orsley . S urrey . 786
1  gross E .S .C . L am p h o ld ers, cord grip  ty p e . P a rtic u la rs  to
2  — E d w ard  M atthew s L td ..  B rad ley , B ilston , Staffs, 799

WORK W ANTED AIMD O F F E R ED
MOTOR R E P A IR S

T >  E W IN D IN G  an d  R ep a irs . Sm all M otors an d  E lectric 
Tools rew ound  an d  rep a ired  by firm  hav ing  long 

experience in  th is  w ork. G u aran teed  w ork and  p ro m p t 
service. L a rg e  a s so rtm en t of M otors availab le  from  stock.

S O U T H E R N  IG N IT IO N  CO. L T D .,
190. T H O R N T O N  R D ..

CR O Y D O N .
T H O m to n  H e a th  4276-8. 37

R E W IN D IN G  AN D R E P A IR S

T A T E  rew ind  an d  rep a ir  an y  m otors, A.C. or D .C., from 
1 h .p . to  500 h .p . M otors len t while repairs a re  being 

carried  o u t .  E stab lish ed  o ver 24 years.

W . H . SU G D EN  & CO. L T D .,
G lenny R o ad . B ark ing . Essex.

P h o n e . R ipp lew ay  3302. 
_______________________________ 48

D E S IG N S  A N D  IN S T A L L A T IO N S  CO ., G U IL D F O R D

r p H E  above com pany  can  u n d e rtak e  design and 
dev elo p m en t w ork from  specification, sketches 

o r rough m odels of sm all electrical an d  m echanical 
eq u ip m en t, also p roduction  of finished draw ings 
an d  tech n ical d a ta . P ro d u ctio n  of a rt is ts ’ free­
h a n d  sketches, pho to g rap h s and  enlargem ents of 
m odels, e tc . Specialists in rad io  and  sw itchgear. 
All w ork  u n d e rta k e n  in  s tr ic te s t confidence.

6337

AR M A T U R E , R o to r  and  S ta to r rew inds an d  repairs, 
frac tio n a l to  60 h .p . P ro m p t deliveries.—T. A. Boxall

& Co.. H orley . Surrey . P hone  654.   6373
i^ L E C T R I C A L  M easuring In stru m en ts  skilfully  repaired  

a n d  reca lib ra ted . — E lectrical In stru m en ts  R epair 
Service. “ S ta n im e d e .” F orlease R oad , M aidenhead. 6340 
IV /TA C H IN IN G  W ork , for C entre L a th es  up  to  6 i  in.

cen tres  an d  m edium -sized m illing (good grade work 
prefe rred ).— T h e London  E lectric  F irm , Croydon. U p ­
lands 4871. . 4ii , c ,
■ ^ /T E A S U R IN G  In s tru m e n t R epairs. All m akes of m eters 

an d  in s tru m e n ts  sk ilfully  repaired  by  experts . P ro m p t 
serv ice  for essentia l purposes. R u n b ak en  E lectrical Re- 
pa irs . M eter D ep t. «352). M anchester. 1. 54

P L A S T IC S  C onsu ltan t. S y n th e tic  resins, rubbers. 
A dvice e lec trical app lications an d  o thers. P rac tica l 

w o r k — B ox 6382. c /o  T he E lectrical Review.
T I T E  h av e  a n  u p -to -d a te  p la n t  for V acuum  Im p reg n atin g  
VV larg e  o r sm all m oto rs, transfo rm ers, etc^ E?Qu ‘ry  

is i n v i t e d — B ran d o n  E lectrica l Engineering  Co. (Leeds) 
L td !  A I .D  A pproved  N o. 5145 /43 . N ancro ft M ount 
C hapel L an e , A rm ley , Leeds. 12.

A G EN C IES
A  Y o ung  M an, w ith  good connection  in  all 

w ishes to  co n ta c t m an u fac tu rers  desiring repiresesta­
tio n  in L ondon an d  H om e C o u n tie s— Box 6342. c /o  m e

A g e n c i e s  for D om estic  E lectrica l A pp liances.N orthern  
A l Counties an d  G o t la n d  Im m ed ia te  tm n o v e r g u a r a ^  
tee d , com m ission o r b u y  m g basis. A pply  B ox 7au. c /o  
T h e  E lectrica l R eview .

A D V E R T IS E R S  having  a  very  ex tensive clientele in  th e  
electrical tra d e  w ith  local au th o rities, supp ly  and  

d istr ib u tiv e  com panies, inv ite  co n tac t w ith  rep u tab le  
E lectrical and  M echanical A ppliances M anufactu rers w ith 
a  view to  rep resen tation  or sole selling r ig h ts  in  G rea t 
R n ta in  o r L ondon and  H om e Counties. T errito ries already 
covered by own rep resen tatives. P rep ared  to  in itia te  and 
conduct an energetic sales policy e ith er on  a  comm ission 
or buying  basis. Post-w ar a rrangem ents welcom ed.— Box 
791, c /o  The E lectrical Review.

A G E N C IE S required  for L ondon, S outh  of E ng land , for 
~ “ _ th e  following: (1) D om estic electrical appliances; 
(2) B rass electrical accessories, sw itch plugs, e tc . ; (3) Con­
d u it. A dvertisers have  clientele w ith  every w holesaler in 
th e  te rr ito ry  m entioned . Im m ed ia te  tu rn o v e r can  be 
guaranteed . E ith e r  comm ission or buying  basis. P o s t­
w ar a rrangem ents considered.— Box 64, c /o  The E lec­
trical Review .
A G E N C IES required , S outh of E ng land , including th e  

L ondon a re a :  (a) Cables; (b) Sm all S w itchgear; (c) 
T ransform ers; or any  lines su itab le  for d istr ib u tio n  for 
wholesalers’ business.— Box 40, c /o  T he E lectrica l R eview . 
A G E N T required  for th e  Lancashire, Cheshire a n d /o r  

Y orkshire a rea  by m an u fac tu rers  of E lectrical M easur­
ing In stru m en ts. M ust be technically  qualified and  have 
existing connection in th e  electrical m an u fac tu rin g  and 
rad io  trad e .— Box 755, c /o  T h e  E lectrical R eview .
T  ONDO N W holesalers (M anufactu rers’ A gents and  

Im p o rt-E x p o rte rs), w ith  excellent connections and  
rep resen ta tives th ro u g h o u t th e  U .K ., requ ire  new  lines 
for hom e t ra d e :  E lectrical articles, fancy goods, fancy 
jew ellery, e tc . P rep ared  to  a c t as d istr ib u tin g  agents. 
Show room s availab le  if necessary. W rite— Box 749, c /o  
T he E lectrical Review .
l l / f  A N U FA G T U R E R S’ A gents, covering th e  w hole of 
^  G reat B rita in  an d  Colonies, are  desirous of c o n ta c t­
ing m an u fac tu rers  w ith  a  view  to  sole selling rig h ts  (either 
comm ission or buying), post-w ar arran g em en ts  considered. 
— Box 23, c /o  The E lectrical Review . 
ly /T A N U F A C T U R E R S  of e lectro-m agnetic relays require  

an A gent for each of th e  following a r e a s : H om e 
Counties. S outh  Coast, W est of E ng land . South  W ales. 
N orthern  Ire lan d , E ire . M ust be technically  qualified an d  
have connections in th e  industria l an d  supply  com panies 
field. Give full details , s ta tin g  te rr ito ry  covered and  
agencies held .— Box 710. c /o  The E lectrical R eview .

OLD -established E lectricaP  W holesale F irm , w ith  sound 
finances, large industria l connections, several branches, 

showrooms and w arehouses in London and th e  P rovinces, 
open to  accep t agencies, buy ing  or selling. O p p o rtu n ity  for 
first-class m an u fac tu rers  to  establish close con tac ts for p o s t­
w ar developm ent.— Box 798, c /o  T he E lectrical Review .

RAD IO , E lectrica l D ealer desires agencies: equipm ent, 
spares, solder irons, too ls, in stru m en ts, radios, lam ps, 

e tc .. e tc . W rite— Goldies R ad io , 359, P a u l K ru g er S tree t, 
P re to ria , S ou th  Africa. 6375
rp E C H N IC A L  R ep resen ta tiv e , em ployed for 10 years by 

large electrical m an u fac tu rers , excellent connection  in 
S outh  M idlands, requires post-w ar agencies in th e  electrical 
trad e . Office and  warehouse will be availab le  for stocks.—  
Box 6372, c /o  The E lectrical Review .

BUSIN ESS O PPO RTU N ITIES
T H E  C H A R T E R H O U S E  IN D U S T R IA L  
D E V E L O P M E N T  CO M PAN Y L IM IT E D

is a  pioneer in th e  specialised business of provid ing  cap ita l 
for established industria l u n dertak ings still in  th e  develop­
m en t s tag e  and  n o t y e t ready  to  appeal for public 
subscriptions.

The post-w ar period prom ises to  be one of considerable 
industria l ac tiv ity  and  C harterhouse In d u str ia l D evelop­
m en t C om pany L im ited , w ith  its  experience and  powerful 
connections, is prepared  to  discuss w ith  ind u stria lis ts  th eir 
plans for developm ent w here th e  in tro d u ctio n  of new 
cap ita l form s p a r t  of th e  program m e.

Enqu iries should  be addressed, 
by  p o s t in  th e  first in stance, to  

C H A R T E R H O U S E  IN D U S T R IA L  D E V E L O PM E N T  
CO M PAN Y L IM IT E D .

6, Old Jew ry , L ondon, E .C .2.
784
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M ISCELLA N EO U S
B A T T E R Y  C hargers M odernised. Y o u r o ld  C harger m ade 

like  new  b y  specialists . C onversion from  v a lv e  to  m eta l 
rec tifica tion . Send  for in te res tin g  leafle t ” Q .D .’’ on  th is  
s e rv ice .— R u n b a k e n  E lectrica l P ro d u c ts , M anchester. 1. 45

D O N ’T D isclose Y o u r P lan s. P ro d u ce  blue p r in ts  an d  
b lack  line copies, e tc ., in y o u r ow n office, w ith o u t glass 

fram e, p riv a te ly  an d  econom ically . “  A rcoflex ”  Copiers 
from  28 shillings. As su p p lied  to  H .M . G o v ern m en t.—  
W . A. B o u g h to n , 53, K en ley  R o a d , M erton , S .W .19. 43
T  IJS L IE  D ixon & Co. fo r D ynam os, M otors, S w itchgear, 

C hargers a n d  T elephones.— 214, Q ueenstow n R o ad . 
B a tte rsea , S .W .8 . T e lephone, M acaulay  2159. N e a re st 
R ly . S ta . : Q ueen’s R o a d , B a tte rsea  (S .R .) . 18

P A R T -tim e w ork  w an ted  b y  th re e  experienced  designers. 
D ev e lo p m en t from  eng ineers’ ro u g h s, e tc ., e tc .. an d  

p ro d u ctio n  of finished draw ings, 60 h rs. per w eek. S tric te s t 
confidence a n d  a ccu ra te , h igh  q u a lity  w ork  a ssu red .— Box 
6338, c / o  T h e  E lec tr ica l R eview .

P H O T O G R A P H Y , a  p h o to g ra p h  says m ore  th a n  a 
th o u sa n d  w ords. R ea lis tic  p h o to g ra p h s  for c a ta ­

logues, b ro ch u res  an d  g eneral rep ro d u c tio n  purposes for 
p re se n t a n d  a fte r- th e-w ar uses. R ecords m ad e  of p rese n t 
w ork , prem ises, e tc .— M iles & K a y e  L td .,  In d u s tr ia l  P h o to ­
g raphers, 100, S o u th a m p to n  R ow , L ondon . W .C .l .  Tele­
p hone , H O L b o m  6858. E stab lish e d  over 50 years. 723

ED U CA TIO N A L N O TICES
L A T E S T  A .M .I .E .E .  R E S U L T S

IN  th e  rec e n t E x a m in a tio n s  he ld  by  th e  In s t i tu t io n  of 
E lec tr ica l E ng in eers  477 C an d id a tes  s a t  w ho h a d  

ta k e n  B .I .E .T .  courses. O f th ese  457 w ere  successful in 
p assin g  th e  exam in a tio n s . W e believe th is  reco rd  of 457 
successes o u t  of 477 e n tra n ts  h as  n ev e r befo re  been 
ap p ro ach ed  b y  an y  o ra l o r  co rrespondence tu to r ia l  
o rg an isa tio n , an d  in d ica te s  th e  v e ry  h igh  efficiency of 
th e  m o d ern  sy s tem  of T echn ica l T ra in in g  w hich  w e h av e  
la id  dow n.

T h e  B .I .E .T . tu to r ia l  o rg an isa tio n  is w a itin g  to  assist 
y o u  e ith e r w ith  a  sh o rt  sp ecia lis t course  o r  com plete  
tra in in g  fo r a  recognised  exam in a tio n .

W e h a v e  av a ilab le  a  large fu ll-tim e s ta ff  o f in stru c to rs, 
w hile th e  efficiency of d u r  ex ten siv e  o rg an isa tio n  is a  
b y w o rd  am ong  engineers.

W E  G U A R A N T E E — “  HO P A S S — NO F E E  ”

M ay we send  a  copy of "  E N G IN E E R IN G  O P P O R ­
T U N IT IE S  ” ? C on tain ing  a  g rea t deal of usefu l advice  
a n d  de ta iled  in fo rm a tio n  on  o ver 200 H o m e-S tu d y  Courses 
an d  exam in atio n s , th is  h an d b o o k  is of v e ry  rea l v a lu e  to  
th e  am b itio u s  engineer.

O ur h igh ly  in fo rm a tiv e  h an d b o o k  will be  se n t F R E E  
an d  w ith o u t ob lig a tio n  on  request.

B R IT IS H  IN S T IT U T E  OF E N G IN E E R IN G  
T E C H N O L O G Y .

Established 1927— over 200,000 students.
12, Shakespeare House, 17, 18 & 19, Stratford  P lace , 

Oxford S treet, London, W .l .
33

Great Possib ilities  for 
T E C H N IC A L L Y  Q U A L IF IE D  E N G IN E E R S

Key Men In W ar-T im e and A fterw ard s

r p H E  finest po sts  a n d  th e  g rea t m a jo r ity  o f posts  in  
• G re a t B rita in  in  th is  w ar a re  tech n ical. T h e  sam e 
will be  th e  case w hen th e  w a r  is over. T h e  v a s t  increase 
in  m ech an isa tio n  now  being  ap p lied  to  w ar pu rp o ses  will 
th e n  b e  su ita b ly  u tilised  in  reco n stru c tio n , an d  in t ra d e  
an d  com m erce. T ak e  a  recognised E ng ineering  Q uali­
fication  th ro u g h  h o m e-stu d y  w ith  th e  T .I .G .B .,  w hose 
S tu d e n ts  h a v e  gained  35 F IR S T  P L A C E S  in  th e  
A .M .In s t.C .E .. A .M .I .E .E  . A .M .I.M ech .E .. A .F .R .A e .S ., 
e tc ., exam in a tio n s . W rite  to -d a y  fo r "  T h e  E n g in eer’s 
G uide to  Success.”  con ta in in g  th e  w o rld ’s w id est choice 
of engineering  Courses— o ver 200— covering  all b ran ch es  : 
E lec tr ica l, A ero n au tical, M echanical, W ireless, etc .

T H E  T E C H N O L O G IC A L  IN S T IT U T E  OF 
G T . B R IT A IN ,

35, T em ple B a r  H ouse, L on d o n , E .C .4 .
77

1 &  Ml  CASEIN PLASTICS
Plain or engraved to custom ers’ requirements. 
Standard Colours :  black, white, blue, green, 

red and yellow.

The brilliant and permanent colours 
obtainable in casein plastics make this 
materia! pre-eminent for identification 

under poor lighting conditions.
Manufacturers :

C R IT C H LE Y  BROS. LTD .
B R IM S C O M B E  •  S T R O U D  « G L O S .

y.S-lfacÙfe iioiiiii ira AID
CRAWF0ÜD S P R I N G  W O R K S  F UL L Y
ROCHDALE  L ANCS  Pbo,e2 4 24 _A!_Ü_!!AIÎD
e r i / tr  sp /t/t /e  a so t/n ce  o r  /» iP H A r /e »

A D V E R T IS E M E N T
C O P Y  A N D  B L O C K S
should reach us 15 days preceding 

date of Issue addressed to

ELECTRICAL REVIEW
D w M t  H o u m , S t a m f o r d  S t r a a t  

L O N D O N ,  S .E .I

R E M E M B R A N C E  D A Y
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Every type of w ire which R IC H A R D  JO H N S O N  & N EPH EW  LTD . 
manufacture is the very best for its purpose that modern methods and
science can produce...................... R IC H A R D  JO H N S O N  & N EP H E W  LTD .
have a proud record of unfailing service— worthy of your confidence.

(M c já JDHNSDNeNEPHEŴ /,
BRADFORD IRONWORKS, FORCE LANE, MANCHESTER, II

I

Y o u  c a n  R e ly
on

Service & Satisfaction
if  y o u  deal w ith  E. _
D a w s o n  (L a m p  F a c to rs)
L td ., W h o le sa le  D is t r i ­
b u to r s  to  th e  E lectrical 
T ra d e  fo r  30 years, w ith  
a n  u n su rp a s se d  re p u ta ­
t io n  fo r  p e rso n a l a tte n tio n  
to  all y o u r  elec trica l 
re q u ire m e n ts  even  u n d e r  
p re se n t  day  co n d itio n s .
L arg e  sto c k s  o f  all avail­
ab le  ty p es o f  E .L .M .A .
L am p s, C .M .A . C ab les, 
F lu o re sc e n t F ittin g s , etc.

“ If i t ’s to be got — w e’ll get i t J ”

E. DS WSOD (Lamp Factors) L t d .  
10 G ray ’s  Inn  Road, London, W .C.l
HOLborn 5341-2. Grams: "  Edawsicko, Holb, London ”

— a creative force 
in B r i t a i n ’s p o s t - w a r  
engineering renaissance
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HOT BRASS
A N D

COPPER 
PRESSINGS
O F EV E R Y  D ESCR IPTIO N  

FO R TH E  

E LE C T R IC A L  IN DUSTRY

W e  can supply pressings 
only or pressings machined 
tocustomers requirements

SUTCLIFFE 
SPEAKMAN
A N D  C O M P A N Y  LIM ITED  

LEIGH • LANCASHIRE

London Office : 66 Victoria St., 
S .W .I V ictoria  7982-3

FOR L A M P S  
OR B U L B S

R I V A L  L A M P S  L T D .
Electric  Lamp Manufacturers 

Ace of Spades, Kingston By-Pass, Surrey
Phone : ELM BRIDGE 3623 & 5666

W E L W Y N
H IG H  S T A B IL IT Y  
C A R B O N  
R E S I S T O R S

TROPICAL GRADE 

T Y P E  A P P R O V E D  

C L O S E  TO LER A N C ES  

LO W  T E M P E R A T U R E  

C O E F F I C I E N T

ENQUIRIES ARE INVITED FROM THE 
TRADE-CATALOGUE SHORTLY AVAILABLE

W ELW Y N  ELECTRICAL 
LABORATORIES LIMITED
WELWYN GARDEN C ITY -H ER TS j
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t h e

BR IG H TER  DAYS are coming for 
L IG H T IN G  EQUIPM ENT.
Specialists in Fluorescent, Mercury and 
Sodium Lighting. '

Schemes prepared to meet the 
requirements of the Factory Act

W. H. STOME (Western) Ltd.
67 REDGLIFFE HILL, BRISTOL 1 *>™>
W.H.STOHE4 Co.((flrdifi)ltd.
16&17RILLS TERRACE,CARDIFF Ü77
On M inistry of Supply, M inistry of A ircraft 
Production, Adm iralty Lists, etc.

dependable accuracy, 
which is often used 
as a standard by which 
other instruments are 
judged. There is an 
“  A V O ”  instrument for 
every essential electrical 
test.

Orders can now only be accepted which bear a
Government Contract Number and Priority Rating.

Sole Proprietors and Manufacturers :
A U T O M A T IC  C O IL  W IN D E R  & E L E C T R IC A L
E Q U IP M E N T  C O ., LTD ., W in d e r  House, Douglas 
S tree t, London, S .W . I. Phone: Victoria 3404-8.

The world-wide use of 
“ A V O ”  Instruments is 
striking testimony to their 
outstanding versatility, 
precision and reliability. 
In every sphere of elec­
trical test work they 
are appreciated for their

The 50-range Model 7 Universal AvoMeter.

A R L E Y
*  ACCURACY  
+  UNIFORMITY 

*  RELIABILITY  
*  SERVICE 

*  COMPETITIVE PRICES
EXPRESS DELIVERIES DAILY IN LONDON AREA

T h e  V A R L E Y  M A G N E T  C O M PA N Y
B L O O M F IE L D  R O A D

woo, ¿ S B & c U . )  W O O L W IC H , S .E .1 8

ITHOLITE INSULATORS & 
,T ALBANS MOULDINGS LTD

W ATFORD
'P H O N E : W A T F O R D  4494

.  D ETERM IN ES
THE ( O I L PERFO RM A N C E
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THE 
WALTER KIDDE 

COMPANY
FOR

SAFE, CERTAIN 
FIRE PROTECTION

CARBON - DIOXIDE 
SPECIALISTS

L U X  WORKS

BELVUE RD.. NORTHOLT
MIDDLESEX
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(Continued on page  80)

■ CONDUIT FITTINGS -

WE MANUFACTURE AN EXTENSIVE 
RANGE OF SCREWED FITTINGS. 
WRITE FOR CATALOGUE NOW

Hartley  & B ald w in  L td .
A R B A L  HO USE 

7 N E W H A L L  ST ., B IRM IN G H AM  3 

 W H O LESA LE O N LY ........
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HOPKINSONS LIMITED—HUDDERSFIELD London O f f ic e : 34 N o rfo lk  S tr e e t ,  S tra n d , W .C .2

A670 3927
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The fact that goods made of raw materials in short 
supply owing to w ar conditions are advertised in this 
Journal should not be taken as an indication that 

they are necessarily available for export

M A T T H E W S  &  Y A T E S
Heating and Ventilating Engineers LTD 

S W IN T O N  (M anchester) & L O N D O N
Telephone* : SW Inton 2273. (4 line*). LONDON. Chancery 7823

G L A S G O W  • L E E D S  - B IR M IN G H A M  - C A R D IF F  
Full Technical Data supplied on quoting ref. 5 1̂ a

COMMUTATOR 
SECTIONS AND 

SHAPED INSULATORS

B R I T I S H  M I C A  C °  LT0- B E D F O R D

O i l

t e l e p h o n e
Putney
4281-3

EMERALD STREET, LONDON, W . C. L TELEPHONE HOLBORN 9722.
W ESTOOL

i m
YOüntiMK PU TN EY 

LO N D O N  S .W .IS
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UNIT TYPE BOARDS
PARMITER, HOPE & SUGDEN, LTD.

Fluvent Electrical W orks  
Longsight, Manchester 12

h —
( r e g d . t r a d e - m a r k )

THE ZENITH ELECTRIC CO. LTD.
Zenith W o rks, V illiers Road 

W illesden Green, London, N .W .2
Phone : WILIesden 4087-8-9 

G ram s: “ Voltaohm, Phone, London”

Please allow  us to send you a co py  
o f  our d escrip tive  cata logue

Improved Type

CERAMIC 
EMBEDDED RESISTORS
of the highest quality, complying 
with all Governm ent Specifications



82 (Supplem ent) E l e c t r ic a l  R e v ie w October 20, 1944

•  W e  are now able to 
supply Brass o r Steel 
Studding from  stock in 
the following sizes :

0—8 B A  
f — i "  W h itw o rth  

Supplied in 12 inch 
lengths in gross bundles. 
Special lengths supplied  
to order.

W e are manufacturers 
o f Screw s, Small Turned 
P a r t s  a n d  I n s e r t s .  

Enquiries Invited.

STUDDING

AVIS & TIMMINS L-
Head Office: B ILLET  ROAD • W A LTH A M STO W  - LONDON • E .I7

Telephone: Larks wood 2244 and 4441

Enquiries are invited by the 
Em pire's largest general engravers for—
ENGRAVED  BRASS, CAST BRASS A N D  ALUM IN IUM , 
E N A M E L L E D  B R O N Z E  A N D  C H E M I C A L L Y  

ENGRAVED  PLATES of all types In all languages
Samples and quotations for large or small quantities 

upon request. Phone or write.

Telephone
20221

E D W A R D  H .T H E W  L ' °  -
I I . O E A N  STREET N£ W C A S T L E O N - T Y N E

f t * * »

'r n u U u re  

t w o  *

Teiepiton#-

Thos DRYDEN&Sons Lid. «77

EARTHING CLIPS 
WITH S P EC IA L  
B IT E  AND CRIP 
INTO TU BE OR 
ARMOURING

Note the tongue which 
ensures perfect and 
permanent contact. Easy 
to fix. Nuts cannot 
turn. A ll sizes from half to two Inches

THE DONOVAN ELECTRICAL CO. LTD 
BIRMINGHAM 9

Electrical Manufacturer« and Stockholders

F o r  t h e  p r e s e n t  w e  c an  de al  o n l y  
w i t h  e n q u i r i e s  f o r  p e r m i t t e d  e s s e n ­
t ial  M o u l d e d  R u b b e r s  an d lo o k  
ah e a d  an d p r e p a r e  f o r  t h e  f u t u r e  

r e s t o r a t i o n  o f  the  
c o m p l e t e  “ D A I N I T E ”  

S e r v i c e

HARBORO’ RUBBER CO.LTO. 
MARKET HARBOROUGH

P r in te d  in  G re a t B rita in  a t  T H E  CHAPEL R IV ER  PRESS, A n d o v er, H a n ts ,  a n d  pu b lish ed  b y  ELECTRICAL R e v i e w ,  LIM ITED, 
a t  D o rse t H o u se , S tam fo rd  S tre e t,  L o n d o n , S .E .l .
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HOWELLS (ELECTRIC MOTORS) LTD
S T O K E - O N - T R E N T ,  E N G L A N D

“  3 a n i e ô ô
>>

J jfU d h f ¿ n c C a se d
M a ta % 6

•  A ll sizes from \  to 5 h.p. now available

#  No larger than protected type 

O  Supersedes all fan-cooled types

L O N D O N  : Palmers Green 5428 B R IS T O L :  B IR M IN G H A M  : Central 7909
M A N C H E S T E R : Dldsbury 4709 43409 S T O K E - O N - T R E N T : 29624

HORIZONTAL OR 
VERTICAL MOUNTING 
FOR LA RG E B S S  
C O N D U IT  BOX.

WARDLE
c m e M i  r o m

y © s ™ < §

P r i c e  L i s t  L 58 7  
on  a p p  l i c  a t i on

WARDLE ENGINEERING CO. LTD.
O L D  T R A F F O R D .  M A N C H E S T E R  16 
LO N D O N  3 4  V IC T O R IA  S T R E E T ,  S W . I
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K e n n e d y

 POSITIVE METERS

G I E N F I E I P  A N D  K E N N E D Y  L IM IT ED  K I L M A R N O C K

Messrs.
GLENFIELD  & KEN N EDY 

LTD.
K ILM ARN OCK, SCO TLAN D

Please send a copy o f  booklet 
“  K E N N E D Y  P O SIT IV E  M E T E R S  

FOR H O T  W A T E R  "

ELR 2010

A KEN N ED Y POSITIVE FEED 
W ATER METER INSTALLED 
ON BOILER PLANT.

Kennedy H o t W a te r  M eters are specially  
designed for m easuring boiler feed, and are  
extensively used for this purpose in all parts of 
the w orld. They are extrem ely  accurate  at all 
speeds, since they m easure the actual distance  
travelled  by the piston, and not the num ber of 
strokes. Thus long or short strokes, due to 
rapid or slow w orking, do not affect their  
accuracy, which is guaranteed to be w ithin  1% 
at all rates of flow. They cause very little  
extra  back pressure on the pumps on account 

of th e ir  large delivering capacity, for w hich reason a sm aller  
nom inal size of m eter than the size  of pipe can often be 
em ployed. A ll parts are  of substantial construction , and there  
is no delicate m echanism  exposed to the action of the w ater. 
If oiled and cleaned p eriodica lly , the m eters can be m ain­
tained alm ost indefinitely at a very sm all cost, and we have 
records of these m eters w orking continuously for eighteen  
years w ithout being dism antled  or requiring  repair.
A ll parts are m ade accurately  to gauge so th at spares 
can be easily and quick ly substituted , and parts subject 
to pressure are tested to 500 lb. per square inch.


