
SIMILAR TOOLS, DIFFERENT JOB

W e  of L.S.E., w ho have made quite a num ber o f the 

tools, thank those w ho have used them so fearlessly and 

well during the long years o f war.

N o w  we hope to devote ou r skill and energies in ever 

increasing measure to the production  of tools for another 

difficult job— the rebuilding o f a w orld  where honest 

labour and scientific advancement will join forces to 

construct, not to destroy.

O u r  modest contribution  will be a w ide range of 

electric m otors and control gear, and allied equipment, 

for industrial and marine service. O u r  experience in 

forging the sw ords of war will contribute  to the quality 

of ou r p loughshares of peace.

L A U R E N C E ,  S C O T T  
& ELECTROMOTORS LTD.
ELECTRICAL EN G IN E E R S  S IN C E  1883

N O R W I C H ,  M A N C H E S T E R ,  L O N D O N  A N D  B R A N C H E S
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C on trac to rs for 

the supply and installation of 

c o m p le t e  A u t o m a t i c  a nd  

Manual Telephone Exchanges for 

Public and Private Service, 
Autom atic  and Manual T ru n k  

Exchanges, all types of Telephone 

Cables for T ru nk  and Local 

Service, and Carrie r-C urren t 

and Repeater Equipm ent for 

Te lephone Lines.

S i e m e n s  Telecom m unication 

Equ ipm ent is g iv ing thorough ly  

efficient service in ail parts of 

the world.

PUBLIC TELEPHONE EXCHANGES
• • 4*

CARR IER -CURRENT  EQ U IPM ENT
• • •

T E L E P H O N E  I N S T R U M E N T S
of  al l  type s

• m m
P R O T E C T I V E  A P P A R A T U S

• • •

R E L A Y S
• • •

T E L E P H O N E  C A B L E S  
• • • 

C A R R IE R - C U R R E N T  C A B L E S  
• • • 

L O A D I N G  C O I L S  
• • • 

C E L L S  a n d  B A T T E R I E S
Dry, F luid, and  Inert

SIEMENS BROTHERS & CO.,LTD WOOLWICH • S E I8
T e l e p h o n e :  W O O L W IC H  Z O Z O
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it W E S T M I N S T E R IJ

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 Weldors, Medical Arc Lamps

Tn, WESTMINSTER ENfi.Co.Lu.
Victoria Road,Wlllesden Junction, N.W.IO

Telephone : 
W illesden  1700-1

Telegrams :
‘ R egency , Phone, London

STOP PEGS
to tho spec­
ific require­
ments o f our 
customers

Makers of alt 
types of re­
petition pro­
ducts from 
the bar in all 

metals

S A ID  H O , ')  
¡ M O R E  G I N , / * - i

M  C Land R E P E T IT I O N  LTD.
P o o l L a n e  Lanq le t^  B i r m in q n a m .

T H E “

T E R

F A C I L E ”

M I N A L
H j ïw  Send for Prices 
SS^ lj ll and List of all 
¡ 5 ^ 1 1  k i n d s  o f  
M lh . y  Terminals

U R T N E Y  \ t d .'
Ï  AD , L O N D O N ,  N. 1»

ROSS  C O
A S H B n O O K  R<

VAHE Ol CONTRAST
Strangely enough, the sweetest 
substance know n— Saccharine— is, 
until diluted in liquid, one of the 
bitterest in taste.

Like others, we have in ou r many 
years of experience in progressive 
Heater design had our bitter 
moments over some snag— even­
tually ‘ dissolved ’ in sweetened 
aftermath of achievement.

Th at’s life— all over.

LEADERS IN 
ELECTRIC WATER HEATING

HEATRAE LTD., N O RW IC H  • PHONE : N O RW IC H  25131 GRAMS : HEATRAE, N O RW ICH
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c R o m P T o n
W.O.Oo C A B L E

WILL NEVER LET YOU DOWN

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 . ^  

Telephone : TEMple B ar  5911 Telegrams: Cromperk. Estrand, London
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'T ' l I E  m a n  in  th e  s t re e t  h a s  b eco m e  
so a c c u s to m e d  to  m e c h a n ic a l 

effic ien cy  as  to  ta k e  i t  fo r  g ra n te d . 
I n  u s in g  a  g oo d  p e n , fo r ex am p le , 
h e  is o n ly  su b co n sc io u s ly  a w a re  o f 
i t s  t ro u b le -f re e  a c tio n . A n d , w h ile  
h is  p e n  w r ite s  sm o o th ly , h e  is co n ­
t e n t  to  ig n o re  i ts  f in e r  p o in ts  in  
m u c h  th e  sam e  w a y  as h e  ign o res
th e  lo ck  u p o n  th e  d o o r ................. o r
th e  sw itc h  u p o n  th e  w a ll. T o  a c c e p t  
q u a l i ty  a s  a  m a t t e r  o f  co u rse , is, 
h o w ev e r, a n  a t t i t u d e  o f m in d  q u ite  
fo re ig n  to  th e  e le c tr ic a l en g in ee r. 
O ne sw itc h  m a y  lo o k  v e ry  m u c h  lik e  
a n o th e r  ; b u t  th e  en g in ee r— w ho 
m u s t  assess th e  v a lu e  o f  a  sw itch  
b e fo re  i t  is p u t  in to  se rv ice— h a s  to  
b a se  h is  o p in io n  on  fa c ts .  H e  looks 
fo r  q u a l i ty  “  be lo w  th e  co v er ”  ; he  
p laces  th e  sw itch es  s ide  b y  side a n d  
co m p a re s  th e i r  re s p e c tiv e  b rid g e s , 
h in g e  p in s , sw itc h  a rm s , c o n ta c ts  
a n d  te rm in a ls  ; h e  d e lib e ra te ly  seeks 
p o in ts  o f w eak n ess  a n d  fe a tu re s  of

T h e  illu s tra tion  of the  C rab tree  5 -A m p. D ouble  Pole S w itch  is of in te rest in show ­ing how  onerous electrical and m ech­anical stresses can be m et w ith in  a base d iam eter of only 2.\". T h i s  p a rticu la r sw itch calls fo r 65 parts and 19 5  op e r­a tion s in assem bly— each one o f them  essential if  C rab tree  s tand a rds are to  be m ain tained .
s t r e n g t h ; h e  has  a n  eye, to o , fo r 
th o s e  re f in em en ts  in  d e ta il , w h ich , 
in  th e  l ig h t o f  h is ex p e rien c e , will 
m a k e  fo r  lo n g  life a n d  s a t is fa c to ry  
serv ice .
I t  is f o r tu n a te  fo r tire  u se r  t h a t  th is  
sh o u ld  b e  so, s ince  his s a tis fa c tio n  
m u s t  d e p en d , n o t  so m u c h  o n  th e  
a p p e a ra n c e  o f a  sw itch  a s  u p o n  th e  
q u a l i ty  o f  th o se  in te rn a l  p a r ts  
w h ich  h e  se ld o m  sees.

DIFFERENCE
is in 

DETAIL

C R A B T R E E
A • N A M E  • S Y N O N Y M O U S  • W I T H  • P R O G R E S S  • IN • A C C E S S O R I E S  • AND ■ S W I T C H G E A R

11 Crabtree ”  (Registered) C .226/20. Advt. o f  J . A . Crabtree & Co. Ltd ., Walsall, England:



4 E l e c t r ic a l  R e v ie w M a y  18 . 1945

PO S T - W A R  reconstruction  w ill call fo r copper in large 

quantities. Am p le  supplies w ill be available, both fo r 
old-established uses and fo r those  resu lting  from  the great 
war-tim e advances in technical developm ent. Let copper 
cc-operate in you r future  plans. W h a te ve r you r requ irem ents 

the C .D .A . w ill be glad to give you technical inform ation  
and assistance.

COPPER DEVELOPMENT ASSOCIATION
A  non-trading organization, maintained by the British copper in ­
dustry, to supply information and advice, free to all users o f copper

G rand  Buildings, Trafalgar Square, London, W .C .2  and 9 B ilton  Road, Rugby
London Telephone : Abbey 2677
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T O T A L L Y - E N C L O S E D  F A N - C O O L E D

MOTORS
A.C.

F o r  u s e  in 
e x p o s e d  p o s it io n s  

o r  in d u s ty ,  
m o is t u r e - la d e n ,  

a n d  c o r r o s iv e  
a t m o s p h e r e s .

D.C.
No o t h e r  m a n u f a c t u r e r  

c a n  o f fe r  a w i d e r  ch o ice  
o f  e l e c t r i c  m o t o r s ,  w i t h  
a p p r o p r ia t e  c o n t r o l  g e a r ,  
f o r  e v e r y  d r iv e  in e v e ry  
in d u s t r y .

B T H  P roducts include all 
k ind s o f electric p la n t a n d  
eq u ipm en t ; a n d  M a zd a  
lam ps, a n d  M a z d a lu x  lig h ting  equipm ent.

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

A3457N
ALL RANKS -  ALL SERVICESThank them NOW, by a gift or legacy to
HAIG’S FUND RICHMOND-SURREY
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R e d a c t  y a m  b t m k d o u n  t ia k t
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I

I

¡1

S t u r t e v a n t  e n g i n e e r i n g  C o . Lt d .
2 5 .W o r c e s t e r R o a d , S u t t o n .S u r r e y .

Large num bers of Sturtevant Industrial Vacuum  
Cleaners are successfully operating in factories 
and industrial w o rk s  of all types engaged on 
essential w ar w ork.
T h ey  are  g iv in g  con tin u ou s serv ice  and m a in ta in in g  
the  h ighe st efficiency under the m o s t  e x actin g  con ­
d itions. E xpe r ien ce  show s th a t the sy ste m a tic  and  
regu la r  use o f a  S tu rte va n t  C le a n e r  o ve rcom e s du st  
p ro b le m s and increases the efficiency o f a ll c lean ing  
operations. F u rth e rm o re , it has been proved  
con c lu sive ly  by a g re a t  m a n y  users th at b e tte r and  
gre a te r  o u tp u t can be p roduced  as a re su lt  o f the  
very clean con d it io n s o b ta ina b le  by u sing  a S tu rte van t  
In d u str ia l V a c u u m  C leaner.

Innum erable tests have proved that, due to the 
high mechanical and electrical efficiency, Sturtevant 
C leaners clean m ore qu ickly and th o ro u gh ly  than 
any o thers o f equal power. May we send 
particulars and o u r  publication U . I3 9 I ?

T E L E P H O N E :  V I G I L A N T  2275
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:

<

H i
D E S I G N E D  A N D  M A N U F A C T U R E D  

BY S P E C I A L I S T S  W I T H  
OVER 35 Y E A R S  E X P E R I E N C E

mum
à  t iM i 4 Ù m c ù 0 4 i f i i .

A P P L ^  ̂
¡ liC T J U C ‘

P R E M I E R  E L E C T R I C  HEATERS  LTD • B I R m  I N G H AM •!

R P - 3 7 2
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Who’s h u ggab le?

T ‘''HE hum an waist is 
m a tte r  o f  ta s te .  S om e 

prefer the Sylph-like form , others 
the lines o f  T w o-ton  Tessie. But 
to  the w orker w ho has got to hang 
on hour after hour to the waist o f  a 
small pow er tool squeezing it gently every 
few seconds, there are definite advantages 
in slimness. A half inch extra in the “ spread” 
o f  the grasp may seem nothing at 7 or 8 ack
emma. But by ten o’clock a man will have
cram p in his fingers, a droop in his wrist and a
sinking feeling in his turn. It only remains to add
(said the lecturer) that nobody yet has made a small 
pow er tool w ith as slim, elegant and huggable a waist
as that prince o f  pow er tool manufacturers . . . (H ’m m ) . . .

DESOUTTER Specialists in Lightweight, Pneumatic &  Electric Portable Tools

DESOUTTER BROS. LTD., (D eptW ), The Hyde, Hendon, Lob don, N.W.9. Telephone: Colindóle 6346-7-6-9.

CJÍ-.C. i j5
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THE ELECTRIC CONSTRUCTION C° IP
W O L V E R H A M P T O N .

']e lep h o iiß 2 .\^3 5 n U n u \

B y  m e a n s

'U a / u & j b e e a i J h / u u t / e -
I llu stra tio n  show s a u to m a tic  “  V a ri sp e e d ”  D ik e  on “ L a n c a s te r ”  sp ar boom  mill;-™ „  . • , 1. 1 , ,

h a r in g  m ultip le  “  V arisp eed  ”  m o tors, the one s h o r n  g i r i n ^ S  B H .P
W rite  for descriptive  leaflet from  the patentees

ELECTRONIC-------------- — —

VARIABLE SPEED DRIVE
' ' W i t h  h a n d  o r  c o m p l e t e  a u t o m a t i c  c o n t r o l  

F O R  A L L  V A R IA B L E  S P E E D  
P O W E R  D R I V E S

—

r jHPPiS *  -r  '■ L .
i
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F u l l y  I n s u l a t e d  
T a k e s  t a b l e s  up  t 

Z ‘4 in. diameter. 
Ateuraty-3% of full scale 

W eight-3  lbs.

FERRAN T I LTD., H O L L IN W O O D , LANCS.
Lo n d o n  O f f ic e :  K E R N  H O U S E .  K IN G S W A Y .  W . C . 2.

H59 .

and now...
t k

CLIP-ON 
MMETER
The Ferranti Dual-Range  
C lip -o n  A m m eter — for  
some years the leading in­
strum ent for easy clip-on’ 
current m easurem ent —  
has now  a big bro ther!

The ‘7-Range’ has grow n  
up in the m idst of busy  
w ar-tim e production  and  
is now  ready to establish  
a new lead in the quick  
and easy m easurem ent of 
c u r r e n t s  in A .C . con­
ductors.
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The ‘ BELLING*
Electric Streamline Cooker

The Beautiful ‘ BELL IN G *  
Electric Streamline Cooker

— w ill lo o k  ju s t  lo v e ly  f f  

in y o u r  k it c h e n

1 Finished in finest cream and 
black vitreous enamel.
2  Grand big oven with auto­
matic temperature control and 
full size patent glass door for 
‘ visible cooking.’ :
3 Fast boiling plates which 
you can turn right down to 
“ simmer.” 1 r
4 Very simple to use. So easy - to clean.
1 Hi"god hob cover lifts Up " 
and keeps the wall clean when cooking.

You can't beat a

*

No. «, A.B..
t “, í “'

A“. o"

SELLING » CO.. LTD..
«lOPLCSEX

This announcement is now appearing in 
the National newspapers and magazines

You can’t beat a
B E L L IN G  & C O . LT D ., B R ID G E  W O R K S ,  E N F IE L D , M ID D L E S E X  T E L E P H O N E :  H O W A R D  1212
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j M s p s w i s f l i s s i v
T h e  overth row  of Nazism  has b een  acco m ­
plished . This great ach ievem en t has crow n ed  
the gallant efforts of the fighting forces of the 
U nited  Nations, backed  up b y  the tireless efforts 
of the workers. Industry has p rov id ed  the tools 
for the job, tools of the finest quality , tools 
cu n n in g ly  con trived  and produced  in stupendous  
quantities in  an am azingly short space of time.
The w h o le  of the resources of the H en ley  O rgan­
isation h a v e  b een  d irected  to the prod ig ious  
industrial effort w h ich  has b een  the foundation  
of this great ach ievem en t.

Q v b l e s

f a  m o u s  f o r  o v e r  a c e n t u r y
W. T.  H E N L E Y ’S T E L E G R A P H  W O R K S  CO.  LTD.
M IL T O N  C O U R T  • W E S T C O T T  • D O R K IN G  • S U R R E Y  m om : dom ing 324/ (10 lin e s)
W I U n '  TELEGRAMS: HENLETEL, DORKING
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MANUFACTURED 
BY TRANSFORMER 

CO. LTD.

Phone : H ow ard 1492

1,000-kVA Power Transform er for a D om in ion  Government 

PLEA SE  A D D R E S S  E N Q U IR IE S  T O  :

Q U E E N S W A Y ,  P O N D E R S  E N D ,  M I DD X. “ — ' Vitrohm- Enfield”
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Spontaneous praise is a common­
place where Higgs Motors are 
concerned, we have come to 
e x p e c t  i t .  T h o u g h  a lw a y s  
accepted w ith  grateful thanks, 
however, it is never allowed to 
obscure our vision or obstruct the 
constant aim  to improve our 
products a t every opportunity.

B irm in g h a m , B r is to l ,  D u n d ee , G la sg o w , L o n d o n , M a n c h e s te r , 
N o ttin g h a m , P e te rb o ro u g h , S heffie ld , W o lv e rh a m p to n .
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U R A I T H W A I T E  P ressed  S teel T an k s  h av e  been  em ployed 
fo r m a n y  novel a n d  u n u su a l uses, b u t  su re ly  none m ore un ique 
th a n  th a t  o f  h e lp in g  to  w in  gold from  th e  b ed  o f th e  S ho tover 
R iv e r in  N ew  Z ea lan d . T h e  success o f  th is  p ro jec t w as depen­
d a n t  u p o n  find ing  som e m ean s  o f  d iv e rtin g  th e  m ain  flow of 
th e  r iv e r  so th a t  d red g in g  co uld  co n tin u e  d u rin g  th e  h eav y  
flood season . T h is  w as u lt im a te ly  accom p lished  w ith  th e  aid 
o f  the steel flum ing  il lu s tra te d  ab o v e , b u ilt  u p  from  s ta n d a rd  
Braithwaite Tank P la te s . Y o u  a re  in v ite d  to  a p p ly  fo r a copy  
of brochure describing ta n k s  fo r all s to rag e  needs.

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  T T O
4 5  K I N G S  H O U S E ,  H A Y M A R K E T ,  L O N D O N ,  S . W  1 .  T P I  * *

L ' : w H I i , h a l l  3 9 9 3
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LOOK CLOSELY A T  TH IS PH OTO G RAPH

— it has not been retouched !
'  I 'H E  girls are working under M azda 

Fluorescent Lam ps in open-top 
fittings.
N ote the almost complete absence of 
shadows — even under the benches.
Only fluorescent lighting can provide 
this result.
T he psychological, as well as optical 
value of M azda Fluorescent Lighting

has been conclusively demonstrated 
during the war years. In hundreds of 
factories production has been main­
tained continuously at peak levels with 
negligible records of ill health, 
accident or strain.
M azda Fluorescent Lamps are avail­
able in “ Daylight ” colour for most 
industrial lighting purposes, and also 
in the new “ W arm  W hite ” colour for 
situations requiring a warm er light.
M anagements ofessentialfactories and 
businesses which can and should have 
better light N O W  — as well as those 
who plan for the future —  are invited 
to communicate with

The British T hom son-H ouston  Co., Ltd
LIG H TIN G  A D V ISO R Y  SE R V IC E  : Bridle Path , W atfo rd , H erts.

T eleph on e  : W a tfo rd  5811

JVÎ405J
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Another Metalastik Masterpiece
O n e  of the difficult problem s o f v ibration-insu lation  used to  be presented by 

the out-of-balance engine, vertical pum p o r  other machine w ith a high C.G.

If o rd inary  m ountings were used in a conventional manner, it was im possible 

to  attain at one and the same tim e the requisite vibration absorption  plus 

the desired constraint of the mass of the machine.

In consequence, either the v ibration was on ly partly cured o r practical difficulties 

w ith pipe w ork, o r undesirable “ flopp ing" m ovem ents of the machine, were 

introduced.

The Metalastik patent “ Metastable" m ounting goes right to the root of the 

matter, and provides contro lled resilience in respect o f all forces, w hether 

due to gravity, vibration, torque-reaction o r  inertia effects. Furtherm ore, the 

system  can if desired be given equal natural frequencies in all planes

Metalastik collaboration is at you r disposal.

METALA5TIIC
LTD.. L E IC E S T E R



Electrical Review, M ay  18, 1945

The F R A C T IO N A L S  with the 
“  Marathon ” Sleeve Bearing

CROMPTON 'MINORS
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I M P R O V E  Y O U R  L I G H T I N G  i n  c o n  s u tb o t io n  w i th  
M E T R O V IC K ’S I L L U M I N A T I N G  E N G I N E E R S
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H O W  L O N G  D Y O U  T H I N K  W E  C A N  K E E P  THIS UP ?

I t  m a y  b e  a  p ro b le m  to  t h e  h e n s ,  b u t  i t ’s  n o  p ro b le m  to  u s .  T h e  s a m e  
id e n t i c a l  p h o to g r a p h  r e p r o d u c e d  a g a in  a n d  a g a in  d o e s  t h e  t r i c k .  We 
a r e  in  t h a t  l in e  o f  b u s in e s s —tu r n i n g  o u t  th e  s a m e  t h in g  b y  th e  h u n d re d , 
b y  th e  th o u s a n d ,  b y  th e  m i l l io n ,  in  a c c o r d a n c e  w i th  y o u r  i n s t r u c t io n s .  
A t  T u b e  P r o d u c t s  L td .  w e  m a s s - p r o d u c e  T ru -W e l e l e c t r i c a l l y  w e ld ed  
s te e l  tu b e s  a t  g r e a t  sp e e d , a n d  a p p ly  r ig o r o u s  t e s t s  to  s ee  t h a t  t h e y  
n e v e r  v a r y .  T ru -W e l T u b e s  c a n  b e  e x p a n d e d , t a p e r e d ,  f l a t t e n e d ,  b e n t— 
in  f a c t  t h e y  le n d  th e m s e lv e s  to  m a n ip u la t io n  fo r  a n y  r e q u i r e d  p u rp o se

~~ a n d  a r e  p ro v in g  th e  s o lu t io n  to  
\  s c o re s  o f  i n d u s t r i a l ' ‘s te p p in g - u p ” 

p ro b le m s . We w ill  p ro c e s s  th e m  
fo r  y o u  i f  y o u  w ish .

MADE BY
TUBE PRODUCTS LTD

O L D B U R Y  • B IR M IN G H A M

A M E M B E R  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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( f t t o
s ; j  s w i t c h

SO CKETS

Sanders exclusive “ Shutte rlock  ” feature 
prevents access to the live Socket tubes 
by locking the Shutter while the Sw itch 
is in the " o n  "  position. The plug can 
be w ithdraw n w ith the Sw itch in either 
position. For the highest-class install­
ations these Sw itch Sockets represent 
the ultimate in safety and refinement.

SANDERS
WEDNESBURY

W M . SA N D E R S  & C O . (W E D N E S B U R Y )  LTD.. W E D N E S B U R Y . STAFFS.
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Many OSRAM valves 
now on the secret 
list will be available, 
when priority pro­
duction ceases, to 
meet the needs of 
electronic designers 
In every sphere.

Hullo, Red Section, tanks at nine o ’clock  —  

follow me —  and as one well-knit unit the flight 

goes hurtling dow n to its target, tied together 

w ith an invisible electronic link. C lose  command 

in the air depends on radio comm unications, 

and at the heart lies the electronic valve. 

O S R A M  V A L V E S  have been in the forefront 

of electronic developm ent during  the war, and 

will bring to the pursuits of peace many well 

tried electronic devices to speed, sm ooth and 

make safer ou r way o f life.

c Q s r a j p  o a
V a l v e s

P H O T O  C E L L S  C A T H O D E  RAY  T U B E S

Advt. of The General Electric Co. Ltd., Kingsway, London, W .C.2.
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More work from your

Practical Ideas fo r  better steam usage
h a v e  vou r e a l i s e d  that the shrewd and enterprising use o f steam 

brings not only urgently needed fuel economies but often a great 
improvement in production efficiency o f steam-using plant ? •  Steam 
is very obliging stuff. The better you understand and handle it, the 
more work it will do for you. •  Below is a list o f  Bulletins written 
by experts and packed with practical suggestions. Put these sugges­
tions into use and you will (i) save fuel ; (/'/) improve plant efficiency 
and output ; and (Hi) put in some really good groundwork for post­
war economy and production.
HOW TO MAKE THE BEST USE OF CON­
DENSATE (Bulletin No. 4)

Condensate discharged from  steam 
traps is not by any means waste 
water. It is hot and soft and clean, 
and there are many excellent uses 
for it. Read about condensate 
and how to deal with it.

UTILISATION OF STEAM (Bulletin No. 22)
This is a really handy and all­round guide to  the intelligent use 
o f steam  for space heating and 
process work. Economy ideas on 
practically every page ; easily and quickly put to  use.

THE SENSIBLE USE OF LATENT HEAT
(Bulletins Nos. 18 and  19)

The Latent H eat o f steam  is its 
readily usable heat. How best 
to use it and re-use it is told in 
this Bulletin.

FLASH STEAM AND VAPOUR RECOVERY
(Bulletin No. 28)

You should know how to put 
flash steam  and process vapour to 
w ork in place o f live steam . This 
Bulletin points the way to  sub­
stantia] economies.

T H ESE BU LLETIN S should be read closely by every steam user. The steam savings they describe are per­
manent gains and sound business propositions. Copies of the booklets are free from your Regional Office of the Ministry of Fuel and Power.

IS S U E D  BY  T H E  M IN IS T R Y  O F  FU E L  A N D  P O W E R
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HOT BRASS
A N D

COPPER
PRESSINGS

FO R  T H E
O F  E V E R Y  D E S C R IP T IO N

ELECTRICAL INDUSTRY

SUTCLIFFE 
SPEAKMAN
AND C O M P A N Y  L IM IT ED  

LEIGH • LANCASHIRE

London Office : 66 Victoria St., 
S.W.I Victoria 7982-3

.

W e  can supply pressings 
only o r pressings machined 
to customers requirem ents

V arnished Gia ss fabrics &Tapes
F O R  H IG H  T E M P E R A T U R E  IN S U L A T IO N
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in p rec io u s  and  sem i-p rec iou s  
m etals to specifica tion

SHEFFIELD SMELTINGOOMMMY LBCTEC
SH E FFIE LD  • LO N D O N  • B IR M IN G H A MESTABLISHED ¡ISO CO»T««CTO>S TO the AC»ilALrr. o» Sum» aso hikiSTRt

CLIFTON
AIRCRAFT LIMITED
M A N U F A C T U R E R S  O F  M O D E R N  

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

Including . . .

★  COOKERS
★  IRONS
★  FIRES
★  W A SH IN G  M ACH INES
★  BREAKFAST COOKERS

Manufactured w ith the same skill and 
accuracy which has gone into o u r  many 

sub-contracts fo r W e llin g ton  Bombers.

C LIFTO N  A IR C R A FT  LTD. 
LYTHAM  - LA N C A SH IRE

E G A
ELECTRICAL GENERAL ACCESSORIES

ALW A Y S EAGER TO  H E LP

CONDUIT 
INDUSTRIAL,
AND WATERTIGHT 
WELLGLASS FITTINGS: 
AND ACCESSORIES 

*
DOMESTIC LIGHTING 

♦
TABLE AND FLOOR 
LAMPS

Manufacturers of
LIGHTING. HAND LAMPS

OF ALL 
DESCRIPTIONS *

BATTERY 
CHARGING 

EQUIPMENT *
DOMESTIC 

ELECTRICAL 
_____________ -APPLIANCES, Etc.

ELECTRICAL & GENERAL ACCESSORIES
(L e ic e s t e r )  L T D .

N E W H A L L  S T .,  B I R M I N G H A M  3, E N G L A N D
Telegraphic Address : E LG E .XIC . B IR M IN G H A M

E Y E L E T S  W
C O N N E C T I O N S

TUCKER EYELET
C O M P A N Y  L T D
Wal sail Road - Birmingham 2 2
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It’s EASY to telephone 
in this ACOUSTI-BOOTHT H E  S H O P  W E L D E R  t h a t

t f i i  » * * * m e

This nil-cooled Electric Arc Shop Welder 
with a range of current adjustment from 
501 130 amps is the ideal plant for general 
shop use. Made to B.S. Specification it is 
entirely British Made, fu l ly  guaranteed for 
two years and is suitable for either Arc or 
Carbon Welding. Fullest details and specifi­
cation gladly sent on request.

PETBOW
E L E C T R I C  A R C  W E L D I N G  P L A N T
P e tb ow  Ltd. ( In c o rp o ra t in g  A g ile  E lectrodes, Ltd „ 
W e ld r ic s (1922) Ltd., P ow er E le ctrod e  C o  Ltd.,) 
Station  Estate, Ba lm ora l Road, W atford: Herb .

T e lephone  : W a H o rd  6033

Put you r shop phones in Burgess Acousti- 
booths and y o u ’ll be able to hear clearly in 
spite of nearby noise.

There are no doo rs because no doors are 
needed. Patented sound-absorb ing 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 r it e  for Bulletin 
BP. 13 1/E. R.

BURGESS
ACOUSTI-BOOTH

BURGESS PRODUCTS CO. LTD.
A c o u st ic a l D iv is io n , H IN 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 k  Co., 14 2  Queen Street, Glasgow, C.i
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SO U N D  S IG N A LS .

I LUMINOUS 
| CALL SrSTEMS

s t a f f  l o c a t o r s  

m in in g  s ig n a l s

n r e . b u r g l a r  & 
b a n k  r a id

a l a r m s

t e l e p h o n e s

$ GAN E N

r e l a y s

WATCHM AN'S
CLOCKS

ELECTRIC 
IM P U L S E  A N D  

SYN C H R O N O U S 
CLOCKS

P I O N E E R S
in  th e  E le c tr ic a l  Industry, the 
p re -w a r  p re -em in en c e  of GENTS 
of L e ice s te r  w ill n o t  be  forgotten 
w h en  P e a c e  is o nce  m o re  p ro ­
c la im ed  a n d  I n d u s t r y  demands 
th e  p ro d u c ts  th e y  m a n u fa c tu re .

ALSO LO ND O N
G E N T  & C O .  LTD ., Faraday W o rk s ,  LE IC E ST E R  G la s g o w

■ NEWCASTLE-ON-TYNE 
BELFAST OUBLIN
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C R V 8 E L C D  • L I M I T E D  • B E D F O R D
.
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M A TT H E W S &  Y A T E S
Heating and Ventilating Engineers LTD 

S W IN T O N  (Manchester! & L O N D O N
lei.: SWlnton 2273 (1 lines). LONDON, Oaanoer» 7823 (3 line«) I

G L A S G O W  ■ L E E D S  • B I R M I N G H A M  C A R  
Full Technical Data supplied on quoting ref. E/1

INSULATED  
W IRES AND 

STR IP

CO VERED  W IT H  E N A M E L  COTTON  

S ILK  VARN I8H  QLASS  

E N AM EL  AND PAPER

Samples an d  Prices on Application  
M ADE BTF. D. 8IM S LTD.

H A Z E L H U R 8 T  W O R K S .  R A M S B O T T O M , L A N C S  3

Telegrams : Telephone :
' SIMS, RAMSBOTTOM " RAMSBOTTOM 2213/4

C A P S T A N . 

'  i  A U T O  PR O D U C T S  T S !
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The New Craftsmanship for
post-war h sing

T h e  m illions o f  new  houses w hich are an d  will be needed  in  this co un try— 
“ prefab rica ted  ”  an d  brick  bu ilt alike— will call fo r am ple supplies o f  s tandard ised  
electrical p rod u c ts  o f  good design, quality  and durab ility .

T h e  M .E .M . facto ry  is fully  eq u ipp ed  to  tu rn  ou t sw itches, fuseboards, and o ther 
electrical gear im m ediate ly  th e  change over from  w ar prio rities to  peacetim e produ ction  
becom es perm issib le. By full m echan isa tion  and  skilled p lann ing  M .E .M . engineers 
have created  th e  N ew  C raftsm ansh ip  w hich m igh t be described  as quality in quantities.

Q uality  depend s upo n  good design, good m aterials an d  tested  construction . 
Q u an tity  p ro du c tio n  is th e  resu lt o f  m echanisation  and organisation. T h e  M .E .M .

factory is self-contained  an d  self-sufficient. I t  p roduces 
good electrical gear from  s tart to  finish— good all th rough .

M E M  8 ”

.A ll-Insulated  
Switch and Fuse

SW ITC H G EA R

FUSECEA R

MOTOR ST A R T E R S  

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 Show room s and Stores : 21-22 Rathbone Place, London, W .I • Manchester Show room s and S to re s: 4 8 -5 0  Chapel Street, Salford, 3
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T Y P E  “ Lc ”  O ve rcu rre n t  N o n -  
directional.

T Y PE  “  La ”  Sensitive Earth 
Leakage.

TY PE  “ L I ”  Reserve C u rre n t  (or 
Power).

TY PE  “ N L  ”  D irectional O v e r ­
current.

T Y P E  “ E N L  ”  D irectional Earth 
Leakage.

Single, D oub le  and Trip le  Pole 
patterns fo r horizontal o r  
vertical mounting.

Conforming to B.S.S. 142/1942

Quotations on request.

TYPE

RE LAYS

NALDER BROS. &
Telephone: Cllssold 2365 (3 lines) n A I  CTOK1 
Telegram s: Occlude, Hack, London ‘• '* * 1 . 3  »

N A L D E R S  R E L A Y S  are supplied 
in a complete range o f models. 
They are o f outstanding quality, 
having high torque, low  energy 
consum ption  and a w ide range 
of adjustable settings. The  Relays 
are vibration  and surge  proof, 
and are fitted w ith reliable con­
tacts and operation indicators. 
They occupy small panel space.

Nalders Relays are in service in leading 
Power Stations and in all parts o f the Globe

THOMPSON LTD.
LANE WORKS, LONDON, E.8

T y p e  “  L  ”  N o n -  
D i r e c t i o n a l  O v e r ­
c u r r e n t  R e la y  w it h  
in v e r s e  a n d  d e f in it e  
m i n i m u m  t i m e  

c h a r a c t e r is t i c s

Give full
protection

to you r Generators, T ra n s­
form ers, T ransm ission  Lines, 
Busbars, Feeders, M o to rs  
and o ther Electrical Plant by 
installing N a lde rs “ L ”  Type 
Relays w h ich  prevent damage 
o r  b reakdow n due to  faults 
of various kinds, and main­
tain equipm ent in efficient 
operation.

D
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LIGHTS ON!
Are you ready with STREET LIGHT ING CONTROL

D L A C K O U T  is ended. Full street lighting w ill soon follow, but 

strict econom y m ust still be observed. A re  you ready w ith you r 

plans for effective Street Lighting C on tro l ?

The Standard D .C . Bias System  offers you the fo llow ing 
advantages

Centralised  contro l o f street lighting, off-peak load, etc.

Low  initial cost com bined w ith negligible maintenance.

System s can be built up and extended indefinitely from  

original installation.

Freedom  from  interference from  high-frequency harm onics 

o r  induced ripple currents.

Where new mains are required, Standard Power Cables are unsurpassed. 

Send us also your enquiries for V.I.R. and Synthetic insulated cables of all types.

Standard Telephones and Cables Limited
N E W  S O U T H G A T E ,  L O N D O N , N . I I
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DAVIDSON & CO.,LTD.,SIROCCO ENGINEERING WORKS, BELFAST.
LONDON LEEDS M ANCHESTER GLASGOW  BIRMINGHAM NEWCASTLE CARDIFF DUBLIN

‘•Sirocco Forced and Induced Draft Fans 
and Davidson Flue Dust Collecting Plant is 
installed in the majority of British Power 
Stations a tribute to the successful design and 
application of equipm ent m anufactured by 
engineers thoroughly conversant with all air 
m ovem ent problems

T R f c D C

MARK
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BABCOCK & W ILCOX LTD.
MANUFACTURE 

COMPLETE STEAM RAISING PLANTS 

OF EVERY DESCRIPTION

F O R  L A N D  A N D  M A R IN E  S E R V IC E

W ate r Tube Boilers. 
Superheaters.
Economisers.
A ir  Heaters.
W ater W a ll Furnaces. 
Travelling Grate S to ke rs. ' 
Spreader Stokers.
Complete Equipm ent for 

Pulverised Fuel Plants.
O il and Gas Burning. 
W aste Heat Utilisation. 
Bagasse, Black L iquor and 

o ther Special Fuels.

Soot Blowers for Manual or
Autom atic  Operation. 

Pipework.

Valves.

Attem perators.

Coal and A sh  Handling Plant. 
Hydrojet A sh ing  System. 

Fuller-K inyon Transport System. 

Cranes and Transporters. 

Charging Machines.

W agon  Tipplers.
Steel Buildings.

Fusion W elded  Drum s.

P R E S S U R E  V E S S E L S  O F  E V E R Y  D E S C R I P T I O N .

W O R K S R E N F R E W  & D U M B A R T O N ,  S C O T L A N D  

& R E G E N T S  P A R K ,  N .S .W ., A U S T R A L IA

V i Head Office:—
BABCOCK & WILCOX, LTD. 

BABCOCK HOUSE, 

FARRINGDON STREET, 

LONDON, E.C.4.
TELEPHONE : CENTRAL 3282. 

Branch Offices, Agents or Representatives in all principal cities at home and abroad.
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Improved Type

C E R A M IC  
E M B E D D E D  RES ISTO RS

of the highest quality, com plying 

w ith all G ove rnm ent Specifications

Please allow us to send you a copy  
o f  our descriptive cata logue

THE ZENITH ELECTRIC CO. LTD.
Z e n ith  W o r k s ,  V illie r s  Road  

W ille sd e n  Green, London , N .W .2

Phone : WILIesden 4087-8-9 
Grams : "  Voltaohm, Phone, London”
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PORTABLE OIL TESTER
(M AINS OPERATED)

]

FOR THE RAPID TESTING OF 
TRANSFORMER & SWITCH OILS
•  Entirely self-contained and arranged for direct 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 well clear of the high tension circuits.

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

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

WRITE FOR CATALOGUE 
SHEET 500

EVERETT EDGCUMBE
CO LINDALE  W O RKS  

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

M a n u fa c t u r e r s  o f  a ll k in d s  o f  in d ic a t in g  an d  r e c o r d in g  e le c t r ic a l in s t r u m e n t s .  P h o t o m e t r y  e x p e r t s
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P rofession al Interests
In stitu t io n ’s Service to  M em bers

rW IH E  latest an nual rep o rt o f  the Council 
o f  the Institu tion  o f  E lectrical E n ­

gineers covers a period  o f  great na tional 
stress. It bears witness, how ever, to the 
confidence then felt, an d  now  justified by 
the event, in an  early successful outcom e 
o f the E uropean  section o f  the w ar, since 
in addition  to  fu rthering  the w ar aim s, it 
records m anifo ld  p reparations to  aid 
electrical engineers to  take the ir full share 
o f responsibility fo r reconstruction  when 
w orld victory has been achieved.

Progressive increase in m em bership is 
the m ost conspicuous sign o f  virility o f  an  
o rgan isation  o f  this k ind an d  the I.E .E. 
continues to  grow . T here is reason  for 
pride in th a t it is num erically the largest o f  
any scientific o r technical body in the 
world, bu t even m ore in its hold ing o f the 
prem ier position  also in regard  to  the 
num ber o f  those who have passed the 
rigorous tests necessary to  secure co rpo ra te  
m em bership, carry ing w ith it the title  o f 
“  chartered  electrical engineer.” M ore­
over, last year’s increase in the latte r case 
was atta ined  despite the obstacles to  pre­
paring  fo r exam inations m et by m any 
engaged in the Forces or in o ther w ar work.

Expansion of Radio Section
The progress m ade in the special sections, 

especially in  regard  to  the  Local C entre 
groups, has dem onstrated  the need for 
them . This is particularly  noticeable in the 
case o f the R adio  Section, as it is now 
know n, which has annexed the potentially 
g reat field o f  electronics. R adio  com es 
in to  prom inence in an o ther way and th a t 
is in the ap poin tm ent o f  a com m ittee to

review the I.E .E . repo rt o f  1936 on in te r­
ference w ith broadcasting  in the  light o f  
subsequent happenings. O ne o f  these is 
p resum ably the recent Television R eport, 
which recom m ended th a t interference sup­
pression should  be m ade enforceable by 
law—probably  the only way in the present 
instance o f  achieving practical results. 
T he prepara tion  o f  regulations governing 
rad io  an d  o ther electrical equipm ent in 
civil a ircraft provides an o ther reference to 
fu ture practice.

News and Reviews
E ducational activities have been pursued 

with vigour w ith especial reference to  those 
who have been handicapped  by war 
service, w hether m ilitary o r civil. In  a 
b roader sense these have also related  
to L ocal C entres ab road , som e o f  which 
have necessarily been in a s tate  o f  sus­
pended an im ation , and  to  their mem bers 
the news letter service should prove a great 
boon. O f great educational value in 
an o ther way have been the “  reviews o f 
progress ” published from  tim e to  tim e in 
the Journal. F o r  security reasons n o t 
m any o f  these have appeared lately, but 
their resum ption as soon as circum stances 
perm it is hoped for by m any.

A  welcom e and, som e m ight consider, a 
som ew hat belated  accession to  the  I.E .E . 
organism  is a perm anen t research  com ­
m ittee. Its term s o f  reference were quoted  
in the abstrac t o f  the report given in our 
last issue. In view o f  the  proposals o f 
the P ost-W ar P lanning C om m ittee fo r 
setting up a British Electrical Research 
B oard, the  w ork o f  the new C om m ittee
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m ay be expected to  cover pa ten ts as well. 
I t  is to  be inferred  from  the  C ouncil’s 
rep o rt th a t s trenuous as have been the 
p a st efforts o f  electrical engineers in the 
n a tio n a l in terest there will be little  re laxa­
tion  o f  the ir duties in the fu ture. B u t they 
w ould  n o t have it otherw ise.

O ne V E -D ay resu lt is 
The the dispersal o f  the

Emergency n a tio na l poo l o f  switch- 
Pool gear an d  transform ers.

A lthough the hazard  o f  
a ir a tta ck  has been rem oved, it should  be 
no ted  th a t o f  the n ineteen issues from  the 
poo l up  to the  end o f  1943, only twelve 
were on accoun t o f  enem y action . On 
three occasions the da te  on w hich urgently  
needed new supplies could  be given was 
advanced by its a id  an d  fo r a  som ew hat 
sim ilar pu rpose  supply undertak ings are 
now  given an  op p o rtu n ity  to  purchase the  
eq uipm ent before it is sent ab ro ad . T he 
o the r fo u r issues were m ade to  effect tem ­
p o rary  repairs after acciden tal fires. A l­
tho u g h  the  locking up o f  useful p lan t now  
c a n n o t be considered, th e  value o f  a 
cen tra l reserve shou ld  be borne in m ind  
w hen co nd itions becom e m ore  favourab le.

A l t h o u g h  in a  no te  
Lighting ap pend ed  to  the L ighting  

R elief (R estrictions) (N o. 2) 
O rder, 1945 (S.R . & O. 

1945 N o. 472, S tatio nery  Office, Id .), it is 
s ta ted  th a t th e  pu rpo se  o f  A rticle 4 is to  
rem ove all  restric tions on lights, it  should  
be no ted  th a t shop-w indow  lighting and  
neon advertisem en t signs are  covered by 
th e  C o n tro l o f  F ue l (N o. 3) O rder, 1942. 
A rticle 5 o f  th is O rder p roh ib its  the  use o f 
fuel fo r advertisem en t o r display in the 
course o f  any business. T he p roh ib ition  
applies to  display lighting in any form , but, 
to  the  pub lic  delight, there  was a  tem porary  
relaxation  o f  the rule last week to perm it 
o f  the  floodlighting o f  public buildings.

W i t h  the  ap p ro ach  and 
Continuance actual advent o f  peace in 
of Control E urope there has been 

m uch  discussion o f  the 
subject o f  con tro l. A  few people have 
been bold  enough to advocate the alm ost 
im m ediate ab ando nm ent o f  con tro l, while 
at the o th e r extrem e there are those who 
desire no t only con tinuance but m ore and 
m ore. M ost people,_ however, ad op t the 
sane view th a t orderly  reversion to  a 
no rm a l way o f life can  only be m ade by a

m ain tenance o f  the G o v ern m en t s hold 
upon national affairs, to  be tap ered  off 
as rap id ly  as changing circum stances allow. 
T he Supplies & Services (T ransitional 
Powers) Bill w hich has ju s t  been in troduced 
is designed to  co n tinue certa in  o f the 
D efence R egula tions an d  O rders m ade 
thereunder, the aim  being to  secure a t fair 
prices sufficient essential supplies and 
services o r the ir eq u itab le  d is tr ib u tio n ; to 
facilita te  the read ju stm en t o f  industry  and 
com m erce to  peacetim e req u ire m en ts ; and 
to  assist the  relief o f  w ar distress in the 
D om in ions an d  fo reign  countries.

A t  E rith , no ted  for its 
Electricity pre-w ar electric cooking
and Food cam paigns, the  association

o f  electricity  and food has 
been carried  a  stage fu rth er during  the 
war, fo r M r. E. A. Logan, the borough 
electrical engineer, is also borough catering 
m anager— a vo lu n tary  app o in tm en t carry­
ing n o  rem uneration . A  rep o rt on the 
opera tions o f  the C atering  D epartm en t just 
issued, w ritten in M r. L og an ’s usual inter­
esting style, gives an  accoun t o f  the evolu­
tion o f  the D ep artm en t an d  the many 
problem s encoun tered . I t  started  in the 
early  days o f  th e  a ir ra ids when a  num ber 
o f  officials an d  councillo rs on  duty  at 
E lectricity  H o use  discussed the m atter over 
an evening m eal im prov ised  by themselves. 
Since then m ore th an  tw o an d  three quarte r 
m illion m eals have been served— alm ost a 
m illion in the la test year w hen the turnover 
am oun ted  to  £41,600. E lectricity  was not 
necessarily the m edium  fo r cooking, but 
it is reco rded  th a t the  substa tions were 
found  to  be ideal places for em ergency food  storage.

C o n d i t io n s  in  overseas Export m arke ts  are  generally  very 
Details different from  those at 

hom e, a fact which ex­
porters  should  never forget an d  good 
exporters never do. T hen  the overseas 
buyer is far from  the  source o f  supply and 
can seldom  ob ta in  im m ediate  advice and 
assistance. This being so his troubles 
should  be an tic ipa ted  an d  m et in advance 
by the ex porter. In an  artic le  in th is issue 
M r. F. G . C op lan d  m en tions a  few o f  the 
details o f  which suppliers shou ld  be aw are, 
a tten tio n  to  which is a pow erful bu ilder 
o f  goodw ill M ost o f  them  are  co m p ara ­
tively sm all m atters which can be m et at 
very little ad d ition a l expense— an expense w hich it is w orth  while incurring .
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Pow er Station Developments
W artim e E x ten sio n s at N ew p o rt

« N E  o f  several interesting generating 
sta tion  extension schemes carried out 

during the war is th a t a t N ew port, M on., which 
embraces a 30,000-kW Fraser Chalm ers- 
G .E.C . tu rb o-altern ato r set and two 150,000- 
lb. per hour (m .c.r.) Babcock & Wilcox 
boilers, together w ith the necessary auxiliaries, 
and was put in to  com m ission in 1940. This 
extension has involved a change in the station 
steaming conditions, for while the conditions 
of the new boilers are 
625 lb. per sq. in. and 
875 deg. F ., those of 
the older p lant are 270 
lb. per sq. in. and 650 
deg. F.

Before the new p lant 
was installed the 
station boiler capacity 
was 420,000 lb. per hr., 
made up o f  eight 
sm aller boilers in vary­
ing sizes up to 80,000 
lb. per hr..w hich served 
28,750 kW  o f m ain 
tu rb o-alternato r p lan t 
in four sets o f sizes up

feed twin stokers. Each econom iser is 
situated between the boiler and the air pre­
heaters. There are two H ow den-Ljungstrom  
vertical air preheaters per boiler, situated 
between the econom iser outlet and the i.d. 
fans. Each preheater has a heating surface 
area o f 6,000 sq. ft. The Bailey walls o f 
each boiler have a to ta l heat-collecting area 
o f 1,060 sq. ft. The boiler proper heating 
surface area is 12,116 sq. ft., and the super-

to 10,000 kW  each. To accom m odate the new 
p lant bo th  the tu rb ine room  and the boiler 
house have been extended several feet in the 
sam e direction. The boilers are o f  the single­
drum  w ater-tube type and are com plete with 
Babcock & Wilcox flash-welded econom isers, 
Melesco superheater?, Bailey w ater-tube 
walls and International C om bustion under­

T h e  e x te n s io n  e m b ra ce s  
o n e  30,000-kW  t u rb o ­
a lte r n a to r  se t and  tw o  
150,000-lb. pe r hr. b o ile r s

heater area is 7,400 
sq. ft. The corres­
ponding figure for the 
econom iser is 11,700 
sq. ft.

Copes autom atic 
feed-water regulators, 
A iton steam  and feed 
piping with welded 
jo in ts, except where 

valves are interposed, H opkinsons valves, 
etc., and C. A. Parsons periscopic and
“  Igema ” water-level indicators are am ong 
the usual boiler fittings, while “ Beco ”
baffles direct the flue gases through boiler
tubes. H owden “ M ulticell Vortex ”  grit
arrestors are installed on the boiler-house 
ro o f and discharge to  the i.d. fans, and for
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rem oving the grit from  these arresto rs and 
the bo iler passes there is installed a British 
Vacuum Co. m otor-driven vacuum  plant. 
Each boiler is com plete with its own “  G un- 
ite ’’-lined steel stack which, rising from  the 
boiler-house roof, is 72 ft. 
high and 7 ft. in d iam eter. - ^

The extension can be . 
regarded alm ost as a self- 
contained sta tion  because 
the new p lan t is norm ally  
run independently o f  the 
old. Viewed in  term s o f 
“ p roduction  lines,”  the 
com bustion  line o f  the 
installation  starts with 
new Babcock & Wilcox

tray conveyor to  feed a 30-tons per hr. 
gravity-bucket conveyor which is p a r t o f  the 
original coal-handling p lan t and  serves the 
bunkers o f  the older boilers. The overhead 
travelling grabbing crane serves for both

A s s o c ia te d  w ith  th e  n e w  co a l-  
h a n d lin g  p la n t  is  a  s to r a g e  
g ro u n d  fo r  12,000 to n s  o f  co a l,  
se rv e d  b y  an  o ve rh e a d  t r a v e l­
lin g  g r a b b in g  c ran e , and  a  s id e  

w a g o n  t ip p le r

coal-handling p lant with 
which is associated a new 
storage ground for 12,000 
tons o f coal. This ground 
is served by an overhead travelling grabbing 
crane. I t is adjacent to  special railway 
sidings on which 20-ton wagons are received 
by a Babcock & W ilcox side-w agon tippler

stocking and reclaim ing, w ith grab  delivery 
bo th  from  and  to  the h o p p er o f  the new 
handling plant.

The coal is gravity  fed fro m  the bunkers to 
the boiler stokers in 
the norm al way. The 
com plete tw in stoker 
gra te area  is 473 sq. ft. 
E ach g rate o f  the stoker 
has its ow n individual 
drive, b u t bo th  o f  the 
s toker m otors are 
served by a com m on

B e fo re  th e  in s t a lla t io n  o f 
th e  n e w  p la n t  th e  s t a t io n  
m a in  p la n t  c a p a c ity  w as  
28,750 k W  in fo u r  se ts. T he  
e le c tr ic a l end  o f  th e  new  
se t  is  in th e  fo re g ro u n d  
an d  th e  e n c lo se d  c o n tro l 

b o a rd  o n  r ig h t

which discharges the coal in to  a hopper. 
F rom  th is is fed a 100-tons per hr. tray 
conveyor discharging to  a 100-tons per hour 
gravity-bucket conveyor which serves the new 
boiler bunkers. I t is also arranged  for the

m oto r-genera to r set for 
W ard - L eonard  con­
trol by m eans o f  which 
the  g rate speeds are in­

dependently infinitely variable from  zero  to 60 
ft. per min. The value o f  this schem e can be 
appreciated  from  the fact th a t it is no t u n ­
com m on for two grates o f  one boiler to  be 
fed sim ultaneously with coal o f  different
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characteristics. The ashes pass 
from  the stokers to  paddle-type 
quenching and rem oval equ ip­
m ent, and then to  belt conveyors 
com m on to  all the boilers, new 
and old.

The com bustion  gases o f each 
boiler are handled  by two i.d. 
and two secondary-air fans—all 
Howden. The f.d. and i.d. 
fans are on the boiler-house 
roof, and the secondary-air fans.
T w o  300,000-lb. pe r hr. m o to r -d r iv e n  
fee d -w ate r p u m p s  se rv e  each b o ile r ,  
and in a d d it io n  th e r e  is  ( f ro n t  r ig h t )  
a s te a m  p u m p  w ith  a u t o m a t ic  s t a r t ­

in g  a r r a n g e m e n t s

which in troduce air over the 
boiler fron t arch, are in the ash- 
plant basem ent.

The f.d., i.d. and secondary- 
air fans are o f the silent-vane, 
single-inlet,vane-controlled ty p e ; 
turbo-vane, single-inlet, vane- 
controlled ty p e ; and single-inlet, 
dam per-controlled type, respec­
tively. The respective capacities 
o f the fans a t m .c.r. [are

autom atically  controlled, and the contro l o f 
all the auxiliaries except the stokers is 
governed by the steam  pressure. F o r the 
f.d. and i.d. fans the Bailey com pressed-air 
system o f au tom atic contro l is em ployed, and 
serving this system there is in the basem ent a 
m otor-driven Ingersoll-R and air com pressor. 
On the boiler contro l board and desk, which 
in each case stands by the side o f its boiler 

a t the firing-floor level, 
is a m aster controller 
which is operated by 
rises and falls in the 
steam pressure. These 
master-con! roller oper-

_ . , ,  , .     --
ft. per min. T he outle t tem peratures are 
80, 260 and 265 deg. F ., respectively. The 
f.d. and i.d. fans are driven by tw o-speed 
m otors which are autom atically  controlled 
th rough  contacto r sw itchgear by the boiler- 
control system a description o f which follows, 
while the secondary-air fans are driven by 
constant-speed m otors.

The boilers m ay be described as semi-

T h e  se c o n d a ry -a ir  fans  
(tw o  pe r b o ile r )  a re  in the  
a sh  b a se m e n t  ; no te  a ir  
c o m p r e s s o r  on  le ft fo r  
a u t o m a t ic  b o ile r  co n tro l 

sy s te m

ations allow or stop the 
passage to or from  any 
o f  the Bailey cylinder 
and piston units on the 
roof, according to  the 
direction o f a m aster
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selector and  individual selectors for the f.d. 
and i.d. fans. In each case the m ovem ent 
o f the p iston  opens or closes the fan vanes.

T h e re  a re  tw o  c o n d e n sa te  v e r t ic a l e x t r a c t io n  p u m p s

If  a fan is running at its low speed and there 
is a further drop in the steam  pressure after 
the piston  has reached its “  high ”  lim it, the 
fan is autom atically  
changed over to  high 
speed and the vane 
controllers are im m e­
diately brought back

A n  e a r l ie r  e x p e r im e n t  led 
to  th e  ch a n ge -o v e r  o f the  
s t a t io n  f r o m  c o o lin g -  
t o w e r  to  r iv e r -w a te r  and  
the  su cce ss  o f  the  e x p e r i­
m e n t  is  reflected  in  the  
p re se n t  c o m m o n  c ircu la -  
t in g -w a te r  p u m p in g  ho u se

to  the required draught 
positions.

The Lockheed sys­
tem  o f  operation  is 
em ployed for the boiler 
dam pers, bu t in  this 
case the contro l is

m anual from  the sam e central boiler contro l 
board . A utom atic superheat con tro l is 
effected by the “ S uperheater-K ent system 
which provides a de-superheater between the 
prim ary and  secondary sections o f  the boiler 
superheater. A ccording to  the steam  condi­
tions a t the superheater exit, therm ostatically 
controlled valves operate so th a t the steam 
either passes th rough  or by-passes the de­
superheater. T he boiler stop  valves and 
section valves on the m ain steam line are all 
m o to r operated  and norm ally  controlled from 
the boiler contro l board , b u t for emergency 
use there are push -bu ttons in the turbine 
room  for operating  the valve m otors.

The boilers are equipped with Babcock 
electrically operated  soo t blowers which are 
autom atically  sequence contro lled  by the 
B.T.H. system for this purpose. The first of 
the 36 sets o f blow ers in the sequence arrange­
m ent are sta rted  up by push -bu tton , and the 
subsequent sets are autom atically  p u t into 
operation , in tu rn , by autom atic-telephone 
type relays.

Two M ather & P latt m otor-driven m ulti­
stage feed-w ater pum ps serve the boilers, and 
in addition  a W eir steam  turbine-driven 
pum p is provided as a stand-by and has 
special arrangem ents fo r au tom atic starting- 
up in em ergency. Each o f  these pum ps, both 
steam  and electric, has a capacity o f 300,000 
lb. o f  w ater per hr.

The one l.p. bleeding po in t serves one l.p. 
heater, which also receives the evaporate 
from  the ev ap o rato r, and  the three h.p. 
bleeding po in ts serve the three h.p. heaters. 
The first h.p. bleeding po in t also supplies 
the evaporato r. The feed-w ater circuit is
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from  the condensers, as condensate, via the 
extraction  pum ps and air ejector, to the gland 
heater which retrieves heat from the leak-off o f 
the tu rbine glands, and then, in turn, 
to the l.p. heater, the drain cooler, 
the feed pum p, the h.p, heaters and 
the econom iser. A t m .c.r. the final 
tem perature o f  the feed w ater at the 
last h .p. heater is 340 deg. F.
Vapour from  the evaporators is 
passed to the l.p. heater and then to 
the condenser for de-aeration. The 
evaporators are fed with m ake-up 
from the town w ater mains. Each 
evaporator will supply 6,230 lb. o f 
water per hour.

D rains from  the drain  cooler can 
be either pum ped in to  the feed- 
water circuit o r discharged to the 
condenser shell by an  autom atic 
trap. The m ake-up w ater from  the 
surge tank  is taken th rough  an 
autom atic condensate contro l valve 
which discharges it to  the condenser 
shell for de-aeration  before it is 
circulated in to  the feed suction line.
The w ater from  the condensate 
water contro l valve passes through 
the condenser m ake-up valve, the 
prim ary function  o f  which is to 
prevent flooding as the result o f 
receiving a surplus o f  m ake-up.

The tu rb o-altern ato r set runs at 3,000 
RPM . The turbine, which has steam  condi­
tions o f 600 lb. per sq. in. and 850 deg. F ., 
is a tw o-cylinder m achine with 22 stages in 
the h.p. cylinder and six stages in each section 
o f the double-flow l.p. cylinder, i.e., 28 expan­
sion stages in all.

The turbine exhausts to H ick Hargreaves 
twin condensers, bo th  o f which are norm ally 
used, bu t the tu rbine can be run  with one 
condenser only a t reduced load. The con­
denser auxiliaries include two three-stage 
steam air ejectors and one booster ejector for 
starting-up purposes. Each ejector is capable 
of handling the full condenser ou tput. There 
are also two m otor-driven condensate extrac­
tion pum ps. The circulating w ater is received 
from the pum ping sta tion  com m on to the 
whole o f the pow er-station plant, although a 
new 1-5 million gall, per hr. circulating pum p 
is a p a rt o f  the extension under survey. The 
to ta l capacity o f the pum ping sta tion  is now 
5 m illion gall, per hr. A new Brackets band 
screen of the sam e capacity as the pum p was 
installed with the new pum p.

A lthough the generating station is situated

on one bank o f the river Usk it was originally 
a cooling-tow er station because o f the bad 
river-w ater conditions through big tidal

variations. In 1922 an experim ental pum ping 
house was established, consisting of two 
Lancashire boiler shells bolted together end- 
to-end and sunk in to  the river bank to a 
po in t below the lowest tide level. In this 
structure was installed a m otor-driven centri­
fugal subm erged pum p. The experim ent was 
so successful that the station  was changed 
over from  cooling-tow er to river-w ater 
operation  and the experim ent is to-day re­
flected in the com m on pum ping house for 
the whole station.

To all intents and purposes the new generat­
ing p lant is run  as a  self-contained unit quite 
separately from  the old plant, although the 
new and old plants are paralleled on the 
electrical side. So th a t the p lant can be 
paralleled on the steam side under emergency 
conditions, there is a H agan reducing valve 
and de-superheater in the connection between 
the new and old plants, and in this way the 
old turbine p lant can be run from  the new 
boilers.

The electrical side of the station  calls for 
very little com m ent because the operation is 
norm al and standard  from  all points o f view.

F o rc e d -d ra u g h t  c o o lin g  is  e m p lo y e d  fo r  the  a lte r n a t o r  v e n t i­
la t io n  by m e a n s  o f  tw o  fan s  w h ic h  se rv e  via a  w a te r-co o le d  

a ir  c o o le r
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The tu rb o-alternato r is typical o f several 
m achines o f  sim ilar rating  and construction 
in satisfactory operation  in this country. It 
has a  con tinuous m axim um  rating  o f 30,000 
kW  over a pow er-factor range from  0-8 
lagging to 0-9 leading. The a lte rn a to r itself 
is arranged  for closed-circuit cooling; two 
m otor-driven external fans are fitted in the 
basem ent together with a Heenan & Froude 
w ater-cooled air cooler. The a lte rn a to r slip- 
rings—one at each end o f  the m achine—and 
the exciters have open-type ven tilation  to 
secure m axim um  accessibility. The directly 
coupled exciter un it consists o f  m ain and 
pilot exciters, the m ain exciter being fitted 
with a small counter curren t field to  destroy 
the residual m agnetism . The a lte rn a to r has 
a reactance o f  15 per cent, to  keep down the 
instan taneous short-circuit fault currents. 
The m ain sw itchgear to which are connected 
the alternators, the C.E.B. transform ers and 
the group feeders to  the d istribu tion  switch-: 
gear, is a double bus-bar m etal-clad board. 
The capacity  o f  the circuit-breakers was 
originally 500 M VA a t 6-2 kV, b u t this has 
now been increased to 750 M VA at 6-2 kV 
by fitting the breakers w ith arc contro l pots. 
A new 3,000-A un it o f this capacity, together 
w ith a new bus-coupler unit, have been added 
to serve the new alternato r. W hile this

work was being carried  out the opportunity  
was taken to sectionalise the board . In the 
general arrangem ent a bus-section unit and a 
bus-coupler unit were situated  approxim ately 
at the centre o f the board . By rem oving the 
bus-coupler un it to  one end o f  the board and 
setting the bus-section unit in the middle of 
the space previously occupied by the two 
units together, sufficient room  was obtained 
to build a fireproof wall on either side of the 
bus section unit. There is also a three-panel 
extension o f  the contro l b o ard — one panel 
for the voltage-regulation equipm ent, one for 
the a lte rn a to r and one for the exciter equip­
ment.

We are indebted  for perm ission to  visit the 
sta tion  to M r. T. H. W ood. M .I.M ech.E.,
A .M .I.E .E ., borough electrical engineer and 
m anager, and for help in collecting the 
inform ation in this article to Mr. R. L. 
A xford, the chief technical assistant, and to 
M r. J. Ellis, the sta tion  superin tendent. In 
his form er capacity  as chief technical assistant 
to the late M r. N ichols M oore, M r. W ood 
played a leading p art in the design of the 
extension described, and he is also responsible 
for a fu rther extension em bracing a 30,000- 
kW tu rb o -a lte rn a to r and two 180,000-lb. per 
hr. boilers, which is now  in the very earliest 
stages o f  construction .

Forthcoming Events
Saturday, May 19th.—London.—BeaverHall, Garlick Hill, 2 p.m. Association of Scientific Workers. Twenty-eighth annual Council meeting. (AIso«3unday and Monday.)
Tuesday, May 22nd.—London.—Institution of Electrical Engineers, 5.30 p.m. Radio Section. Discussion on “ Non-Ferrous Contact Springs,” to be opened by Dr. H. G. Taylor and Dr. L. B. Hunt.
Wednesday, May 23rd.—London.—Royal Society of Arts, Adelphi, 1.45 p.m. Thomas Howard Lecture : “ Wire Broadcasting,” byPaul Adorjan, A.M.I.E.E.London.—At Institution of Mechanical En­gineers, 6 p.m. Institution of Heating and Ventilating Engineers. “ Heating by Electrode Boilers W ithout Thermal Storage,” by J. Jamieson, B.Sc. (Eng.), A.M.I.E.E.
Thursday, May 24th.—London.—University College Anatomy Theatre (entrance from Gower Street), 1.15 p.m. Lunch-hour lecture on “ Standardisation in Reconstruction,” by Percy Good, C.B.E. (Director, British Standards Insti­tution). Admission free without ticket.I.ondon.—Institution of Electrical Engineers, 5.30 p.m. “  High-Voltage Steel-Tank Mercury- Arc Rectifier Equipments for Radio Trans­mitters,” by J. C. Read, M.Sc., and “ The Application of High-Voltage Steel-Tank Mercury-Arc Rectifiers to Broadcast Trans­mitters,” by P. A. T. Bevan, B.Sc.

Friday, May 25th.—London.— Room 62, Bethnal Green Town Hall, Cambridge Heath Road, 6.30 p.m. E.P.E.A. Southern Divisional Meter Engineers’ Group. “ Centralised Control,” by R. C. Tuffnall.
Saturday, May 26th.— Bristol.—Victoria Rooms, 3 p.m. l.E.E. Bristol Students’ Section. Annual general meeting and lecture illustrated by slides and films on “ Some Hydro-electric Possibilities and Achievements,” by W. A. Hatch, M.B.E.
Birmingham.—Grand Hotel, 12.30 for 1 p.m. Birmingham Electric Club. Luncheon.
Monday, May 28th.—London.— Institution of Electrical Engineers, 7 p.m. London Students' Section. Annual general meeting.
Tuesday, May 29th.—London.—At Institution ot Electrical Engineers, 6 p.m. Television Society. “ The Human Eye and the Photo­cell, by Dr. W. Sommer.
Wednesday, May 30th.— London.—  RoyalInstitution, Albemarle Street, 3 p.m. Society ot Chemical Industry, Plastics Group. First Memorial Lecture, " Leo Hendrik Baekeland—The Story of His Life,” by H V Potter.

, SUm/ng/ia,,,.—jam es W att Institute, 7 p.m. I.h.E. South Midland Students’ Section. Annual meeting and paper on “ Electrical Technique in Resistance Welding, by T. E. Calverley.
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A rc-Fiirn ace Tran sform ers
P ro tectio n  A gain st Sm all O ver-currents and Short C ircu its

AS a result! o f the great 
dem and fo r high-grade steel for arm am ents, a large num ber o f new 

furnaces have been installed, and the 24- 
hours-a-day duty im posed on m ost plants 
has put a considerable strain  on the equip­
ment, particularly on the circuit-breakers controlling the furnace transform ers. C on­
siderable research has led to  the developm ent of a protective control-system  th a t has been 
found not only to reduce m aintenance of 
switchgear bu t also to  im prove overall 
efficiency o f the furnaces by elim inating 
unnecessary tripping.

An arc-furnace consists o f a container holding the charge to  be m elted, in to  which 
autom atically-controlled electrodes are 
lowered. The electrodes are fed from  a low-voltage heavy-current transform er, and 
the charge is melted by the energy derived 
from an arc draw n between it and the 
electrodes. A three-phase supply is generally 
used, with one electrode in each phase.There are norm ally two periods in the

process o f turning scrap- m etal into m olten steel, 
namely a breaking-down period and a re­
fining (or holding) period. Over-currents often occur during the breaking-down period, when 
solid scrap causes short circuits by falling 
around  the electrodes, and a series-reactor is 
usually included in circuit during this period 
to limit the current to between two and three 
times full load.In  the refining period the series-reactor is 
not used, or alternatively its ohm ic value is reduced, since the molten condition  o f the 
metal makes short circuits unlikely. The 
few th a t do occur, however, give rise to 
higher currents than  those in  the first period.

The arc-current is norm ally m aintained at 
a predeterm ined value by autom atic control, which initiates the withdrawal o f the elec­trodes when the current is greater than the 
predeterm ined value (e.g., on the occurrence o f a short circuit in the furnace) or the lowering o f  the electrodes when the current 
is below the predeterm ined value.

By  H . S. Aitken, a .m .i .e .e .

F ig. I.— A r c - fu r n a c e  p r o te c t io n  c o n tr o l sc h e m e  fo r  p re v e n t io n  o f  o n - lo a d  t r ip p in g
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It is usual to s ta rt breaking-down the metal 

a t a com paratively high voltage (say 160 to 200 V) and  to reduce the voltage in steps 
by transform er-tap  change until, when the 
refining period is reached, it has dropped to ab o u t 100 V. Off-load tap-change equipm ent is used, and  the circuit m ust be m ade dead 
before the tapping is changed.

Thus the circuit-breaker may have to 
operate m any m ore times than  one that 
contro ls an ordinary  feeder o r a transform er 
— possibly up to  
40,000 times in  a yea r; in addition  to 
such rou tine opera­
tions there may be 
overloads and short circuits.

Arc furnaces have 
usually been p ro ­
tected by inverse and 
definite - m inim um  
tim e-lag over-current 
relays, w ith or w ith­
ou t instantaneous 
earth-leakage relays, 
but the usual low 
curren t settings and 
tim e settings may 
result in frequentover-current opera­
tions, with conse­quent increase o f
circuit-breaker m ain­
tenance.Sometimes the 
current settings or 
the tim e settings are increased until over­
curren t operations 
become few. In ­
creased current settings, however, mean that relatively large currents may persist for long 
periods, or even indefinitely, during the breaking-down operation, while increased 
time settings may cause difficulty in obtaining 
satisfactory tim e-grading with the supply au thority ’s over-current relays a t heavy over-currents.

A protective scheme developed to protect the furnace transform er and associated gear 
from  the effects o f small sustained over­currents and  short circuits is shown in Fig. 1. 
This scheme also avoids unnecessary circuit- breaker operation  at over-currents and makes possible satisfactory grading with existing 
over-current relays protecting the supply 
system.

The conditions to  be met are frequent 
small over-currents (two to  three times full load) during the breaking-dow n period and 
a relatively few severe short circuits during 
refining. F o r bo th  o f these the au tom atic 
contro l initiates the w ithdraw al o f the 
electrodes. In the first condition the over­
current can usually be allowed to  rem ain

until it is sufficiently reduced by electrode w ithdrawal. In the second condition, how­
ever, system -protection usually makes it 
impossible for a severe sh o rt circuit to remain 
in a supply system long enough for the electrode w ithdraw al to restore the current 
to norm al.To deal with the two conditions the scheme 
includes tw o relays, nam ely, an  over-current relay (stage one) and a short-circuit relay (stage two), bo th  with inverse and definite-

m inim um  tim e-lag characteristics. The form er has a plug-setting range o f 50 to 200 
per cent, w ith variable tim e-lag settings 
longer than  those o f  a  s tandard  relay ; the 
la tter has a plug-setting range o f 100 to 400 
per cent, w ith stan dard  variable time-lag settings.

The two relays together, with the settings 
shown in Fig. 2, have a tim e-current charac­
teristic w ith long tim e-lags a t sm all over­
currents up to ab o u t to  4 times full load, 
after which the tim e-lags are relatively short. 
Individual requirem ents may necessitate relay settings slightly different from  those 
stated, and  each case should be considered on its merits.

It is o f  the u tm ost im portance th a t over- current settings in the supply au th o rity ’s 
network should be co-ord inated  with those 
of the furnace relays. The long time-lag at 
sm all currents does no t generally affect the 
settings o f  back-up relays in the netw ork 
because o f the larger curren t-transfo rm er ratios further back in  the system. All that 
is necessary, therefore, is to co-ord inate the
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setting o f the stage-two relay with those of the back-up relays. W henever possible the stage-two relay is energised from  the current 
transform ers on the low-voltage side o f the 
furnace transform ers.Sometimes an over-current relay can be 
connected to  the current transform ers on the low-voltage side o f the furnace transform ers. 
The stage-one over-current relay is then 
connected to  these curren t transform ers, and the stage-two relay to  those on the high- 
voltage side. This arrangem ent gives im ­proved over-current protection because the 
thermal rating  o f the transform er is generally 
fixed by the secondary winding, and  since the ratio  o f the transform er varies with 
different tap-change positions it follows that 
the prim ary current is not always a measure 
of the secondary current, i.e., o f the therm al 
loading on the secondary side.

Earth-leakage protection is norm ally in­cluded in the high-voltage circuit. The relay 
should be instantaneous and hand-reset, and 
should have either a lock-out contact to prevent the closing o f the circuit-breaker 
before the relay has been reset o r a contact 
for operating a hand-reset alarm  relay to  
initiate an audible warning.In order to  assess the m aintenance period 
of the circuit-breaker, three counters record operations due to over-current, short circuit 
and earth-leakage, and hand-tripping. 
During the initial installation the circuit- breaker is exam ined frequently, but after a 
short time the need for m aintenance can be assessed from  the operation-counter readings.

Hand Tripping
In addition  to  avoiding unnecessary 

tripping with over-current, it is advisable, in 
order to  minimise m aintenance o f  oil- 
immersed circuit-breakers, to  avoid hand 
tripping on load. A lthough the furnace 
operators may have been instructed  to  reduce the current to  a m inimum before opening the circuit-breaker for tap-changing 
by first w ithdrawing the electrode from  the furnace, as a rule there is no autom atic means 
for ensuring th a t this is done. The circuit- breaker may, therefore, be tripped frequently 
on load. An in terlock scheme is therefore 
used which ensures th a t all tripping by hand 
takes place at no  load  (i.e., w ith magnetising current only), experience having shown that 
contact wear and oil deterioration  are then a 
minimum.The interlock scheme, which is illustrated  in com bination  with the protective scheme in 
Fig. 1, has a three-pole under-current relay connected to  the current-transform ers on the high-voltage side o f the furnace-transform er and  arranged  to  m ake contact when the 
curren t falls below a predeterm ined value. The contacts are in  the hand-tripping circuit o f  the circuit-breaker so th a t tripping by 
hand  is impossible while current is flowing

Dt

through the prim aries o f the curren t-trans­formers. For tripping, the current must be 
reduced by withdrawing the electrodes from 
the furnace in order th a t the under-current 
relay may com plete the tripping circuit, 
which it does at about 10 per cent, o f full load.A push-button  is provided for tripping the 
circuit-breaker instantaneously in  emergency. 
It is o f the lock-in key-reset type, so that the 
operato r cannot use it for norm al tripping; 
the resetting key can be kept by a responsible 
person or in a locked glass-fronted case.

A lthough the extent o f the reduction o f 
switchgear m aintenance by these schemes 
cannot generally be stated, in one typical installation the period between renewals o f oil 
and change o f contacts was increased from  one m onth to  six m onths. A cknowledgm ent 
is due to A. Reyrolle & Co., L td., for per­
mission to publish inform ation contained in 
this article.

French Industrialists’ Visit
CCONVERSATIONS have taken place in 1 London between a delegation of French industrialists, led by M. Fournier, president of the French Employers’ Delegation, and the Federation of British Industries, under the leadership of Sir Clive Baillieu and Lord Dudley Gordon. The invitation to the French indus­trialists was extended by the Federation of British Industries with the approval of the Govern­ments of both countries.Both sides recognised the overriding im­portance to the European economy of a speedy solution of the fuel problem. They resolved to urge upon their respective Governments the essential need for all the authorities concerned— civil and military—to devote their immediate attention to restoring the production of all European coal mines and to give highest priority to allocating personnel, plant, machinery and transport facilities to the attainment of this object.With regard to industry generally, they were strongly of opinion that production was best carried on under a regime of free enterprise rather than under a too rigid system of State control. Both delegations were of opinion that, while the retention of some measures of control would be necessary for the time being, the utmost vigilance should be exercised to ensure that their scope should be reduced as much and as rapidly as possible.At the conclusion of the conversations the British proposed and the French warmly accepted the creation of a permanent Franco- British Industrial Liaison Committee. The main tasks of the Committee will be to continue and amplify the exchange of information that has taken place during the present talks and to arrange for further conferences.During the visit a luncheon was given by Sir Clive Baillieu, president of the F.B.I., when Mr. G. S. Summers, M.P., Secretary of the Department of Overseas Trade, proposed the toast of the guests. The programme has also included a tour of bombed sites in the London districts and a visit to Oxford. A number of individual interviews have taken place between the French visitors and British industrialists.
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C O R R E S P O N D E N C E
Letters should bear the writers' names and addresses, not necessarily fo r  publication. 

Responsibility cannot be accepted fo r  correspondents' opinions.
Guarantees

'M W IT H  reference to  M r. F. S. N ay lo r’s 
con tribu tion  to  your issue o f M ay 11th, I cannot claim  the credit for the index o f 

ratio  between capital outlay on m ains and  services. It is the legal one set o u t in Sections 25 and 27 o f  the Electric L ighting 
(Clauses) Act, 1899, and this prescribes a 
figure o f 20 per cent. I have merely en­
deavoured to  show th a t it should  be 40 per cent, o r thereabouts.

Speaking generally, a low ratio  obtains 
where the consum ption per consum er is low 
and  the  average price high and  vice versa, 
i.e., the higher the ratio  the greater the developm ent o f the undertaking, since a 
greater consum ption per consum er m eans a 
greater revenue and  equally a greater ex­
penditure, m ainly in the purchase o f bulk 
supply to  m eet the greater dem and.

A  high ra tio  is, as a rule, a healthy sign, 
and  as the consum ption per consum er goes 
up the average price per kW h com es down, 
but the m argin per kW h also comes down. 
Y ou either sell a low num ber o f  kW h per 
consum er w ith a big m argin  o r a high 
num ber with a sm all m argin. W ith a well- 
developed undertaking with a low average 
price, any new consum er with a low con­
sum ption does n o t provide the necessary 
m argin to  be se lf-supporting ; the loss to  the 
undertaking, having to  be m ade good by 
o ther consum ers, negatives the benefits these 
w ould receive. Prices therefore cannot be reduced (and might have to  be raised) unless the increasing consum ption o f  existing 
consum ers overwhelmingly outbalances the low consum ption o f new consum ers.

Even if  no new consum ers were connected 
fo r a  period o f years, fu rther capital outlay 
on mains reinforcem ent w ould be necessary 
in  order to  meet the increasing dem and of existing consum ers, and this would partly 
d iscount savings from  tim e-expired capital 
expenditure. M oreover, o ther expenditure w ould increase, such as cost o f bulk supply, 
wages, m aintenance and rates. The additional 
kW h would probably be sold at a low rate, 
leaving only a small m argin o f  profit, which 
w ould be quickly dissipated unless adequate 
consum ption is guaranteed by new consum ers. 
W ith continually rising costs the continued 
acceptance o f unrem unerative consum ers will 
have to  be considered.

As to  M r. Ferns’ last letter, official records o f the W olverham pton undertaking show 
th a t in 1927-28 the revenue (excluding bulk) 
was £221,156, which was 63 per cent, o f  the 
capital outlay on  mains an d  services,

£348,522. In 1937-38 the revenue was £476,987, which was 50 per cent, o f  the 
m ains and services figure o f  £945,657. The 
ten-year increase in revenue therefore pro­
vided 42 per cent, as the necessary revenue 
from the additional outlay. I f  20 per cent, was ob tained  from  new consum ers and the 
balance from  existing consum ers, their ratio 
was raised to  100 p er cent, an d  to  this extent 
they subsidised the new consum ers. If  only 
50 per cent, o f  the increase was attributable 
to  new consum ers, and  the balance to  existing 
consum ers, the form er’s ra tio  is still 42 per 
cent, and the la tte r’s 54 per cent., thus again providing a  subsidy.

F o r 1937-38 the to ta l revenue (including 
bulk) was £508,434 an d  the to ta l cost of 
electricity purchased was £276,611, leaving 
£231,823 to  c o v e ra ll o ther costs. The ratio 
is thus 24-4 per cent, in respect o f  the total 
cap ital outlay  on  m ains and  services. How 
can 20 per cent, be sufficient w hen even with 
electricity free o f  charge it requires 24-4 per 
cent, on the outlay  to  m ain tain  the service? 
The difference betw een M r. Ferns and myself 
is essentially th a t he is satisfied with con­
necting thousands o f  unrem unerative con­
sum ers, w hereas I am  not.

London, W.C.2. F . W. P urse.
Freedom of Choice

* N  your issue o f  A pril 20th, D r. L. E. C.
H ughes writes o f the fluctuations in pressure which m ake gas unsuitable for 

cooking, as com pared  with electricity. He 
further states th a t the basic heating o f houses 
should be by gas since therm osta tic  control 
irons ou t the fluctuations in  pressure. Modern 
gas cookers are also therm ostatically  con­
trolled an d  therefore are not subject to 
fluctuations in  pressure. They are also fitted 
w ith pressure governors and  are serious 
com petitors o f  electric cookers. I f  we accept D r. H ughes’ con ten tion  th a t gas should  be 
used for basic heating  o f  houses it should also be used for cooking.

London, N .I .  W. E l l e r d - S t y l e s .

Too Many Catalogue Sizes
A Ci lRoE E D - B“ t the tro u ble  is that Everybody’s ou t o f step except our G eorge N othing b u t a G overnm ent O rder 
w ould be effective, and  then, probab ly , we 
should all take great pleasure in  dodging the
° I  a 1Ti- ° ne way or an o ther. B etter try standardising the length o f  a piece o f string
fin£  . T - J - Ba rfield ,Not wich. Publicity Manager,

Laurence, Scott & E lectrom otors, Ltd.
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PE R SO N A L a n d  SOCIAL
N ew s o f  M en and W o m e n  o f  th e Ind ustry

TBTHE Committee of the Radio Section of the M- Institution of Electrical Engineers has made the following nominations to fill the vacancies which will occur on the Committee on September 30th:—Chairman, Mr. A. H. Mumford, B.Sc.(Eng.) (Post Office Engineering Department, London); vice-chairman, Mr. F. Smith, O.B.E. (M.O. Valve Co., L td .); ordinary members of Committee, Mr. G. E. Condliffe, B.Sc. (Electric & Musical Industries, Ltd.), Mr. D. C. Espley, D.Eng. (Research Laboratories of the G.E.C., Wembley), Mr. C. E. Strong,B.A.I. (Standard Telephones & Cables, Ltd.).
Mr. P. S. Grant (Teignrpouth Electric Light Co. and Dawlish E.L. & P. Co.) has been nominated as chairman of the I.E.E. Devon & Cornwall Sub-Centre for 1945-46, and Mr. H. C. Widlake (Plymouth & Stonehouse Gas Co.) as vice- chairman.
Mr. G. O. Edwards, A.M.I.E.E., has been appointed borough electrical engineer and manager at West Bromwich, where he at present holds the position of deputy. The vacancy is caused by the appointment of Mr. F. Jasper Cole as borough electrical engineer and manager at Blackpool.
Mr. Thomas Coates, M.Eng., M.I.E.E.,A.M.I.Mech.E., whose appointment as deputy city electrical engineer of Liverpool we announced last week, has been with the Liver­pool Electric Supply Department since 1934 when he was appointed assistant technical en­gineer. Lie became chief technical assistant in 1936. In September, 1939, he joined the Fleet Air Arm as a pilot, attaining the rank of lieut.-commander (A.), R.N.V.R., and was re­leased in 1943 at the request of the Corpora­tion. He was educated at Oundle School and Liverpool University, and served his apprentice­ship with the Metropolitan-Vickers Electrical Co., Ltd.
Councillor John Atkinson, who is on the staff of the North-Eastern Electric Supply Co., Ltd., has been elected chairman of the Darlington Rural District Council.
Mr. F. H. Barnett, consumers’ superintendent with the Bradford Corporation Electricity Department, is retiring after forty-one years’ service.
No fewer than 101 employees of W. T. Henley’s Telegraph Works Co., Ltd., recently received long-service certificates for twenty years’ service at the company’s Gravesend works. Mr. E. E. Judge, works manager, presided, and the presentations were made by Sir Montague Hughman, chairman of the company. This was the largest gathering of

its kind held at these works, and Dr. P. Duns- heath, the chief engineer, mentioned that in all 1,500 certificates had been awarded. Afterwards Mr. R. C. Fox received from the chairman on behalf of the company a gift of War Savings Certificates and a framed copy of a resolution of the board in appreciation of his fifty years’ service. Personal gifts from Sir Montague and Lady Hughman to Mrs. Fox were also presented.
Mr. H. John Wright, A.M.I.E.E., charge engineer to the Ipswich Corporation Electricity Department, has signed a three years’ contract for the post of power house charge engineer with the Anglo-Iranian Oil Co., Ltd., at its power station at Abadan. Mr. Wright went to the Ipswich undertaking in 1924 as an apprentice, being appointed rotary sub­station attendant in 1929, combustion en­gineer in 1930, relief shift engineer in 1933 and charge engineer in 1936. He attended the Ipswich Municipal Secondary School and the Ipswich School of Engineering.
Ferranti, Ltd., recently bought the whole of the 2,300 seats in a Manchester theatre for a circus performance, seat tickets being sold to the employees at the firm’s various works in order to swell the fund to buy comforts for the crew of the Canadian frigate, Loch Polick, which the company has “ adopted.”
Mr. Robert Bell, M.I.E.E., A.M.I.Mech.E., informs us that he has resigned from the position of borough electrical engineer and manager at Congleton consequent upon his appointment as deputy borough electrical engineer at Barking.
Mr. R. A. Jackson, A.M.I.E.E., assistant distribution engineer with the Croydon Corpora­tion electricity undertaking, has been appointed mains superintendent to Erith Electricity Department.
Mr. C. S. Youatt, chairman and managing director of Rhodes Brydon & Youatt, Ltd., is to be this year’s president of the Manchester Association of Engineers.
Mr. Herbert Vickers, Ph.D., M.Eng.,A.M.I.E.E., who is now acting as consulting engineer on the design of small motors to S. Smith & Sons (England), Ltd., was for the four years from 1940 to 1944 engaged with Campbell & Isherwood, Ltd., upon the design of equip­ment for the Admiralty. Dr. Vickers has had extensive experience in the educational and manufacturing spheres. He was at the Univer­sity of Columbia, Vancouver, for over twelve years where he held the post of professor and head of the departments of electrical and mechanical engineering, and he has also taught at Finsbury Technical College, East London

M r .  H .  J. W r i g h t
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College, and Bristol and Birmingham Univer­sities. His manufacturing experience has included periods with Siemens Bros. (Stafford), Metropolitan-Vickers and J. H. Holmes & Co. He has acted as consulting engineer to theB.C. Electric Railway Co. and has written a book on the induction motor which was trans­lated into Russian. Later this year, Dr. Vickers tells us, he intends to commence practising as an independent consultant.

Sir Donald Fergusson has been appointed Permanent Secretary of the Ministry of Fuel and Power in succession to Sir Frank Tribe, who has been appointed Permanent Secretary of the Ministry of Aircraft Production.
Miss Joan Bridgen, B.Sc. (Econ.), daughter of Mr. C. W. Bridgen, a director of Ferranti, Ltd., was married at St. James’s Church, London, W .l, on April 30th to Mr. Janusz Szczepanowski,B.Sc. (Econ.), of the Polish Army.
The staffs of the Glasgow office and Edinburgh and Dundee depots o f the B.T.H. Company met recently to do honour to Mr. R. McAllister on his retirement after forty-five years' service with the company. Mr. Miller, manager o f the Glasgow office, after referring to his very friendly and close re­lationship with Mr. Mc­Allister during his own managership, handed him a cheque on behalf of his colleagues, and also a drawing by Mr. A. Edward, of the Glas­gow stores department, with the signatures o f the members o f the various staffs at Glasgow, Edinburgh and Dundee.
Bedford Corporation Electricity Committee recommends an increase in the salary of Mr. P. G. Campling, chief engineer and general manager of the Electricity Department, from £1,787 to £2,000 per annum in recognition of the valuable services Tie has rendered since his appointment.
Mr. H. W. Puttick, M.I.E.E., M.I.Mech.E., chief electrical engineer of the N orth Western Railway, India, has arrived home on leave preparatory to retirement. His address i s : 17, Aubrey House, Maida Avenue, London, W.2 (telephone: Paddington 4165).
Prof. R. O. Kapp will lecture on “ The Future of Domestic Heating and Lighting” in the Anatomy Theatre of University College, London, on Tuesday, May 29th, at 1.15 p.m. No fee or ticket is required. This lecture was originally arranged for May 8th, but- was postponed on account of the national holiday.
The I.E.E. Transmission Section meeting fixed for May 9th, was also cancelled. The paper by Mr. J. H. Savage on “ Localisation of Faults in Low-Voltage Cables, with special reference to Factory Technique,” is now to be read at a meeting of the Section on Wednesday, May 30th, at 5.30 p.m.
Mr. J. E. Wright has been appointed secretary to E. R. & F. Turner, Ltd. (incorporating Bull Motors).

M r .  R. M c A l l i s t e r

Mr. Mark Denne has been appointed a director of the Telephone & General Trust, Lta.
Hastings Corporation is advertising in this issue for a borough electrical engineer and manager to succeed Mr. A. J. R jan  who is 

retiring.Applications are invited for the position of assistant power station superintendent at Coventry (£593 rising to £622 per annum) and for a constructional and development engineer at Poplar (£545 per annum).
Obituary

Mr. E. M. Pearson.—We are very sorry to learn of the sudden death on May 6th of Mr. Ernest Middleton Pearson, A.M.I.E.E., chief assistant electrical engineer to the York City Electricity Department.
Sir W'illiam G. Max-Muller, chairman of the Bagdad Light & Power Co., Ltd., has died at the age of seventy-seven.

Ash-sluicing
L OW-PRESSURE ash-sluicing systems, with particular reference to power station prac­tice, is the subject o f a paper compiled by 
M r . T. H. C a r r  (electrical engineer and mana­ger, Bradford Corporation) for the Institution of Mechanical Engineers.The purpose of the paper is to outlind salient features of the method and to discuss some of the difficulties encountered with the recirculating water pumps and associated equipment. The author introduces the subject with a general con­sideration of factors affecting the design of ash plant, including its position with respect to the rest o f the power station, the best type of plant to employ and the generation working conditions of the station itself. There follows a general description of low-pressure systems of water- sluicing ashes and methods o f disposing of the residue. Physical characteristics of boiler ash are considered in some detail, typical ash and grit analyses being included. •Space is devoted to those features which require particular attention in order to secure the best operating results, one of the most im portant being the corrosion of the ash- handling plant. The author gives details of the loss of metal in such circumstances and explains the results of carefully controlled tests. He outlines the chief desiderata in the design of troughs and pumps, concluding with some useful information about the costs o f operation and maintenance of ash-handling plant.

AC Generator P rotective System s
THE electrical protection of AC generators is the subject o f a paper prepared by Mr. D. A. Daoud and read by Messrs. P. W. Castle and G. Lyon before the London Students' Section of the I.E.E.

The paper is descriptive; it first classifies the types of fault that have to be guarded against and then describes at greater length the various systems of protection that may be applied, reference also being made to the routine appro­priate to the periodical testing and checking of the protective gear. The expenditure on ade­quate protective gear is of the order o f 5 per cent, of the cost of the generator it safeguards
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Views on the Mew§
R eflectio n s on  C urrent T o p ics

W I D T H  the war in Europe over and many 
I f  doubts and uncertainties resolved, electrical m anufacturers can look forw ard 

with confidence to  a return  to  their peacetime 
activities. A considerable quantity  o f 
m aterials will, o f course, still be required  for the w ar in the F ar East, bu t m anufacturers 
should find themselves with a considerable surplus o f productive capacity for m aking 
their norm al goods. Actually, I believe, the 
electrical industry has expanded about 80 per cent, during the w ar and  o f  the 180 per cent, 
production  figure abou t one-half has been 
war work. W ith the slackening or cessation 
o f w ar contracts difficulties are likely to 
centre m ainly on scarcity o f skilled labour 
since m any o f  the w orkers freed from  m aking 
arm am ents are quite unsuited to  the m anu­
facture o f electrical apparatus. U p-to-date 
though  m ost o f the m achine tools installed during the war are, a considerable p roportion  
o f them  are unlikely to  be suitable for 
peacetim e requirem ents.

* * *
I have been trying to find out w hat is happening abou t the British Industries Fair. 

Last D ecem ber, the late M r. H arcourt 
Johnstone, Secretary to  the D epartm ent o f 
Overseas T rade, said th a t the first F a ir  would 
be held as soon as possible after the defeat o f 
G erm any; this m ight be in the spring of 1946, bu t th a t it m ight n o t be possible to  
stage a really successful F a ir  until the follow­ing year. The D .O .T . could only tell me 
when I inquired  th a t a statem ent w ould be 
made on  the m atter shortly. I ra ther gather that the electrical industry as a  whole would 
prefer to  postpone the holding o f  the Fa ir 
until 1947 as there w ould be no tim e to 
produce new prototype m odels in tim e for 
an exhibition next year and it m ight n o t even 
be possible to  tu rn  ou t pre-w ar types of 
appara tus in a sufficiently impressive array. 
W henever the F a ir  is held, I have h ea rd  it 
suggested th a t M ay o r June w ould be a 
better tim e than  F ebruary  and  th a t L ondon 
is a m ore suitable venue than  Birm ingham . 
These, o f  course, are by no m eans new 
proposals.

* * *

M r. G. Leslie W ates, chairm an o f  Johnson 
& Phillips, L td., sta ted  a t the com pany’s annual m eeting last week th a t “  the intention  
in general term s o f  the G overnm ent to  take 
over in som e form  or an o th er the electricity 
d istribution  undertakings o f  the country had been confirm ed on m ore than  one occasion recently.” N o d o ub t som e changes in the 
d istribution  side o f the supply industry are

to be expected and, while agreeing with Mr. 
W ates th a t it is unlikely th a t any precise 
scheme will be fo rm ulated  until after the 
General Election, I should be very surprised, 
unless the Socialist Party secures an  over­
whelming m ajority, i f  reorganisation  were to 
go to  the length o f “ taking  over ”  distribu­
tion. I don’t like to prophesy but it seems 
m ost likely to  me after studying the whole 
history o f  evolution o f the electricity supply 
industry th a t a com prom ise solu tion  will be 
reached, following to  a certain  degree the 
lines suggested by the M cG ow an Report, 
which after all is the m ost comprehensive 
and au thorita tive survey o f  the problem  which 
has yet been m a d e ; little has happened since 
its publication to  invalidate its findings and 
recom m endations.

* * *
A fter five and  a h a lf years o f  black-out, 

dim -out, “ star ”  and  “  m oon ”  lighting, 
last week’s floodlighting was a welcome sight. 
A dm ittedly it has n o t been extensive or elaborate but th a t is scarcely to  be wondered 
at. A part from  the uncertain ty  o f  the date 
o f V E-Day, no  floodlighting lam ps have been m ade since the beginning o f  the w ar and 
few, if any, were available for replacements, 
let alone for new installations. Projectors too  cannot have been im proved by their 
enforced idleness. Still, any defects there may 
have been were overlooked by the enthusiastic 
crowds enjoying the unaccustom ed brilliance. 
Incidentally, the ingenious way householders 
have adap ted  bowl fires as projectors seems to indicate a prom ising m arket for domestic floodlight fittings.

* * *
There is a school o f  thought which holds

th a t the less a m an know s about a subject
the m ore suitable he is for mem bership of a com m ittee dealing with th a t subject. The 
contention  is th a t such a m an is m ore likely 
to  be im partia l an d  unbiased than  one who 
brings expert knowledge to  the task.
Fortunate ly  this idea does n o t always prevail 
and  m ost com m ittees have at least a pro­
portion  o f  m em bers w ith experience o f the 
subject being dealt with. I am  prom pted to these rem arks by a rep o rt o f a municipal 
council m eeting a t which the appointm ent of 
a representative to a jo in t electricity authority 
was discussed. The selection fo r the appoint­
m ent o f a local electrical engineer and co n trac to r was objected to  by an  alderm an 
and m  consequence it was decided by the Council th a t the recom m endation  should be 

taken back by the com m ittee concerned.
— R EFLECTO R.
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Making' Stan d ard  Cookers
H o w  th e U n its  fo r  M .O .W . E m ergency H o u se s  are P rod u ced

A  D ESC R IPT IO N  o f the standard  electric 
cooker which a group o f m anufacturers 

is producing for use in the prefabricated 
kitchen units for the M inistry o f W orks 
emergency houses was 
given in our issue o f February 16th. O rders 
have now been placed for 31,000 o f these 
cookers and produc­
tion is beginning to 
get into its stride. A 
few days ago we visited 
the Creda W orks,Oldbury, where the Simplex Electric Co.,
Ltd., one of the m anu­facturers concerned 
in the production  of

the units, has ju st com pleted its first quota.Production  is a t present laid out for
m anufacturing abou t 200 a week and it wasindeed pleasant, after a  virtual cessation of production during the w ar, to  see cookers being m ade in com ­

paratively large num ­
bers once again. A part from  a few com ­
ponents such as t h e r m o s t a t s  a n d  
switches, the complete 
cooker is m ade by the 
company. The hobs, oven and hot-cup- board  doors, front and 
skids o f the cookers 
are castings which are m ade at the com pany’s 
Broadwell W orks, but are machined in the well-equipped m achine 
shops o f the Creda 
W orks.For making the 
sheet - metal parts 
which form the rest of 
the body o f  the cooker, 150-ton presses are employed, the various 
sections o f the oven 
interiors being spot- welded together.

B e f o r e  b e i n g  
vitreous enamelled, the surface o f the castings 
is prepared by blasting with angular steel 
grit blown on by air at a pressure of 60 lb. 
per sq. in. The sheet metal com ponents are prepared for vitreous enamelling in a different 
way, passing in succession through baths of trichlorethylene, a solution of acid, running 
w a te r . and a neutralising solution. H and spraying is used entirely for coating the hobs

S p o t  w e ld in g  th e fo v e n  
in te r io r s  a n d  (le ft) 
sp r a y in g  a  h o b  w ith  

v it r e o u s  e n a m e l
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with enamel but the sheet metal w ork is first the oven in teriors (including the fitting ofdipped and  then finished off by spraying, the plug sockets for the hot-plates, grill
D rying o f  the enam el is carried  ou t as quickly boilers an d  oven elem ents), an d  the  wiring
as possible in dryers heated  to a tem perature sets, com prising switches an d  wires cut too f  120 deg. F., and  fitted with fans. The length and  loops m ade. The oven is then
time taken for drying varies according to the bolted on to  the fron t m em ber and  lagged
nature o f the work 
in process. Having reached w hat is term ed the “ biscuit stage,” the 
various com ponents 
are placed on twin 
m echanical charging 
“ forks ”  for feeding 
in to  the furnaces, 
where the castings 
spend approxim ately 20 min. a t a tem per­
ature o f 760 deg. C., and  sheet m etal com ­
ponents 3 to  7 min. at 
a tem perature o f 860 
deg. C. C onstan t 
check is kept on the 
tem peratures by the 
use o f both instan ­taneous reading and

A  tw in  m e c h a n ic a l c h a rg e r  fee d in g  
h o b s  in to  a  v it r e o u s  e n a m e l fu rn ace

with Slag wool. Skids are then put on the base and the doors added. In the main assembly lines, o f which there are three, the sequence o f  operations con­sists o f the installation o f the switches, therm ostats and wiring; packing o f the oven 
doo r; fitting the hot-cupboard door, hob, hot-plate and grill; and inserting the oven elements, loose interior sides and bottom. After testing the wiring and 
electrical components the front bottom  panels are added and the complete cooker is ready for packing and dispatch.

M a k in g  o ve n  e le m e n t s  
a n d  ( r ig h t )  th e  su b ­

a s s e m b ly  lin e s

recording therm o­
meters. Incidentally, 
the waste heat from  
the furnaces is used 
fo r the dryers already 
m entioned.

Special departm ents handle the production  
o f oven elem ents, h o t­
plates, grill boilers, etc. 
Three sub-assem bly 
lines deal with th e  
ho t-cupboard  units,



The production described is o f  course occupying only a small portion  o f the 
company’s capacity, which is still chiefly 
engaged on essential G overnm ent contracts. It was pleasing, however, to see that, so far as the prior claims of this more essential work 
allowed, signs were evident that the works are slowly getting back into their stride in the
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production of cookers o f the com pany’s own 
design and o f o ther dom estic appliances, 
including irons, fires and kettles.We thank Simplex Electric Co., Ltd., for perm itting us to  visit its fac:ory, and also 
Mr. S. Sm art, comm ercial m anager o f the Creda W orks, and his colleagues for 
assisting us in the preparation  o f this article-
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Resistance o f to p p er Castings
M easu rem en t o f  V ery  L ow  V a lu es by  M illivo lt D ro p

EX PE R IEN C E  gained by the au th o r in 
the course of the design and m anu­

facture o f transform ers for use in resistance 
welding machines may be helpful to those concerned with the m easurem ent o f the 
electrical resistance o f copper castings used 
for the secondary circuit. In the first place 
the value o f the resistance should be checked 
before use, because it is not wholly dependent 
on the specific resistance o f the metal. It 
is influenced by two factors—first, the steel cooling pipes inserted while casting and, secondly, the possible presence o f blow holes; 
it is best, therefore, to  take the resistance of 
the finished casting and not to  rely upon a 
reading taken on a sam ple rod  of the same 
cast.The resistance o f one casting may be as low as 0 000001 ohm, and for such low values 
’there are two main m ethods, viz. the voltage 
drop for known current passed through the 
secondary and the Kelvin double-bridge.

Voltage-drop Method
A good explanation  o f the voltage-drop 

method is contained in a paper by C. H. 
Ridsdale on “  Electrical Testing of C on­ductivity Steel ” in the Journal o f  the West 
o f Scotland Iron and Steel Institute, 1916. 
This paper deals with the m easurem ent of 
resistance o f steel rails and explains the 
volt-drop m ethod as recom m ended by W. 
Phillips (Elliott Bros.).For com mercial work an accuracy within 
about 2 per cent, is usually sufficient and is 
readily obtained when using good m easuring 
instrum ents w ith the volt-drop m ethod, 
provided sufficient current is passed through the secondary to obtain  a drop in millivolts 
(not microvolts).This m ethod ensures m inimum  erro r due 
to contact voltage. It is also of considerable 
help if the instrum ents are made with copper 
terminals and plain untinned copper wire is used for connection from  the secondary heads to the millivoltmeter. The bolts for 
connection to  the secondary heads should be brass o r copper (and not steel) with brass or 
copper washers.Connections for the m ain current are not 
so im p o rtan t; usually a good size o f cable

By
H. K. W hitehorn,

B.Sc. (L ond .) 

E lectrica l Engineer and  
T ransform er Designer,  
A.I. Electric W elding  

M ach ines, Ltd.

socket would be used 
to ensure no local 
heating during the test.
The connection for 
m ain current must 
be distinct from the
connection to the millivolt c ircu it; this calls for two separate holes in each secondary head.

The lengths o f lead m ust be kept to  a 
m inim um  between secondary heads and millivoltmeter terminals, but it may be 
necessary to m ake a correction for the effect o f the resistance of these leads.

It is advisable to  have a “  standard  ” 
resistance for com parison, and this can conveniently be a length of high-conductivity 
copper bar o f about the sam e resistance as 
the “ unknow n ” secondary casting. This 
standard  bar is preferably connected in 
series with the castings before commencing the test with its independent millivolt (or 
potential) points a t a m easured distance apart.

Two readings are taken in quick succession, 
first on the unknow n casting and then on the 
standard  bar. The resistance is then worked 
out and the standard  is checked to see that its resistance is within 1 per cent, o f the 
known specific resistance o f h.c. copper.

Kelvin Double-Bridge Method
The Kelvin double-bridge m ethod has its 

lim itations. The instrum ent may be pur­
chased from  a reliable m anufacturer and— 
for a certain range o f resistance—would give 
good results w ithout trouble; but that does not apply to  such low resistances as 0-000001 
ohm, particularly when leads must be taken 
from the casting to  the instrum ent. The resistance o f such leads will certainly interfere 
with the accuracy.

The resistance o f the connection between 
the standard  and the unknown resistance is
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included in the form ula for use with the Kelvin double bridge, but this form ula is sometimes incorrectly stated. The correct
form ula is X __ RQ -  Kp i Q  Q

very low resistances under consideration. This method is also useful when the re-

' P T- q +  K 1 where X is the resistance between points C and D in the accompanying diagram, R is resistance (adjustable) between A and B. K between B and C, P between A and M, 0  between D and M, p between B and L, and q between C and L. A  single heavy- current cell is indicated by E and a galvano­meter or m icro-ammeter by G.This form ula is correctly stated in G ray 's "  Absolute M easurements in  Electricity and M agnetism ” (1888), Vol. 1, p. 361, and in handbooks copying it. (G ray was an assistant o f Kelvin’s.) I t is also given correctly w ith derivation on pages 719 and 720 o f  “  Dictionary o f  Applied Physics,” Vol. 2 (1922), but not on page 698, where R should read K  in the denom inator after p plus q.O f the two methods, the millivolt-drop with DC amperes is recommended for the
sistance o f the complete secondary' circuit has to be taken on the completed welding machine between the two electrode blocks.

Supervising Engineers’ Papers
Prizew inning E ntries R eview ed

THREE prize-winning papers in the March competition o f the Association of Super­vising Electrical Engineers were submitted to the May meeting in London.District heating is dealt with in a paper (awarded first prize) by M r .  J .  F . B r i d g e  (of Manchester). He calculates that there would be sufficient “  waste ” from a typical 50.000-kW turbo-generating station to furnish 4.900 five- roomed houses with central heating and hot water for domestic purposes. The hypothetical scheme considered appears to indicate that district heating at 4-5d. per therm would show- annual savings of £123 as compared with the use of solid fuel at 50s. per ton, or £1,112 with electricity' a t 0-5d. per kWh. or £1=362 with gas at Is. per therm, without taking amenities and incidental benefits into account.The keeping o f records for plant maintenance is the subject o f the second-prize paper by Mr .C. Rhodes (of Leeds), who describes a scheme which is functioning quite well in works con­suming 15 million kWh per annum and utilising 1.000 motors of from fractional sizes up to 400 HP. cranes, hoists, electric trucks, welders, etc.. and lighting in accordance with the Ministry of Supply recommendations.The system is divided : the first part takes care of installation, materials, spares, etc.. while the second section records the histories o f machines and the way they are treated. The last-mentioned aspect is considered to be most im portant, since records must be kept in order 
io check mishandling and rough usage.Post-war domestic installations are discussed 
in  the third-prize paper by M r. F. S. I b r s  lot Liverpool), who mentions contrasting attitudes. One is that pre-war practice should be aban­doned and fresh ideas formulated on entirely

new lines, while the other seeks to retain all that has been proved to be good and to en­deavour to improve upon it. "The latter is the attitude adopted by the author o f the present paper, who proceeds to  review four existing systems of wiring, pointing out their respective merits and weaknesses. In enumerating the minimum requirements he expresses the opinion that the proposal to install refrigerators in all post-war houses cannot be justified. It pre­supposes much wastage of food through inability to keep it cool, which he says is not the case, at any rate in the north o f England. He classifies refrigerators as a luxury.The author calls for more use o f tw o-w ay and intermediate switching o f lamps and a sufficiency o f socket outlets. There are far too many- different types o f the latter in use: if they are to be modified for the inclusion of a fuse (the proper position of w hich he considers to be in the plug), then it is more logical to design a completely new standard outlet- which should be installed not less than 1 ft. above floor level. The best way of wiring the large number of outlets desirable is, he thinks, on the ring main system, possibly round the first floor with tappings up and down as required, in light gauge steel conduit (welded and enamelled), with grip fittings having machined entries, the conduit to be earthed before the v.i.r. cable is drawn in.
Faf,tor> Managers.—The Sir Henryl i '  ‘ ,2V .'his year be awarded to the

Practical* ah Trainil?S for Factory Managers and vchv 1̂ .drni n |strauve, which should be firsi 
M r  C h a r l i e  detaiIs are obtainable from
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l  O ll  l l l  l t d :  a n d  IM II ST IM
A p p lica tio n  o f  T rib u n al’s A w ard . S u p p ly  C o m p a n ies’ M erger.

War Damage Insurance
THE Board of Trade announces that the issue of policies o f insurance under the Com­modity Insurance, Business and Private Chattels Schemes has ceased. Current policies will remain operative until their dates of expiry.
Purchase Tax Exemption Withdrawn
The Purchase Tax (Suspension of Registration Limit) Order, 1945, which will come into operation, subject to the approval of the House of Commons, on July 1st, abolishes the present exemption from registration and tax of small manufacturers and others whose sales of goods liable to Purchase Tax do not exceed £500 a year. Accordingly all persons whose business (whether it is a full- or part-time occupation) includes the'making and selling of goods liable to Purchase Tax will now be required to apply for registration unless they are already registered. The necessary form of application, P.T. 1 C., together with a list of goods liable to Purchase Tax may be obtained from any officer of Customs and Excise or from the Secretaries’ Office, Customs and Excise, City Gate Housf, Finsbury Square, London, E.C.2.

Interpretation of W ages Award
Difficulties have risen in connection with the recent award by the National Arbitration Tribunal of a 4s. 6d. per week increase in the basic wages of adult male employees in the engineering industry. The workers and their unions maintain that the increase should apply to both time- and piece-workers and that bonuses should be calculated on the new basic rate. To this contention the employers do not agree and it is reported that the unions are taking steps to secure an interpretation of the award from the Tribunal. One outcome of the dispute is the decision of about 17,000 em­ployees at the Trafford Park works of Metro- politan-Vickers to work on a day rate only, which means a considerable loss of production.

Local Holiday Arrangements
A recent arbitration award (No. 717) deals with a claim respecting local holiday arrange­ments and payment for work performed, the parties being the General Electric Co., Ltd., and members of the A.E.U. employed at the com­pany’s Bailiff Bridge works. The company’s organisation in the Bradford area comprises six major units; five lie within the Bradford city boundary and the sixth, the Bailiff Bridge works, is a quarter of a mile outside. For the company it was stated that all six units were treated as a single undertaking and the terms of the national agreement and the local Bradford district agreements as to payment for holidays were observed. The A.E.U. contended that it was not competent for the employer to negotiate holiday arrangements in respect of the Bailiff Bridge unit other than with the Union’s Halifax district secretary. The effect of the transfer of the holiday period to July 14th-24th, 1944, was

to deprive the Bailiff' Bridge unit of the payment of premium rates in respect of August 15th and 16th, 1944, which formed part of the recognised holiday period under the local Halifax district agreement. The Tribunal awarded against the claim.
Workers Transferred to M ills

Four hundred women and girls employed by Ferranti, Ltd., at its Moston works have protested against being transferred to work in cotton mills. Their main objections are said to be the low wages and unsatisfactory conditions, and in many cases the absence of welfare organisation:
Travelling Time

In September last, as the result of negotiations between the Electrical Contractors’ Association and the Electrical Trades Union, a new agree­ment was. drawn up by the National Joint Industrial Council for the Electrical Contracting Industry. This provided, inter alia, for the establishment of a national travelling time clause to take the place of existing local clauses, excluding only London, Manchester and District, and the Mersey District. As the result of further negotiations it has now been agreed that Clause 6, Sub-Clause (3), shall not apply to men who are taken into the service of the employer on the site of the contract as the result of a direction by the Ministry of Labour and National Service. Such men are to continue to receive payment in accordance with the agreement of July, 1939, as amended in July, 1943, until such time as direc­tion ceases or a decision to terminate the agreement is made by the N.J.EC.
Supply Companies’ Amalgamation

A joint application has been made to the Electricity Commissioners for a Special Order authorising the transfer to a new company (to be formed for the purpose) of the undertakings of the Mid-Cheshire Electricity Supply Co., Ltd., and the Mersey Power Co., Ltd. On the completion of certain formalities, the directors will announce details of a scheme for giving effect to the amalgamation of the two companies.Copies of the draft Order can be obtained (at Is. each) from the offices of the companies, from the solicitors, Cobbett, Wheeler & Cobbett, 49, Spring Gardens, Manchester, or from the Parliamentary agents, Rees & Freres, 9 Victoria St., London, S.W .l. Any objections respecting the application must be sent to the Electricity Commissioners on or before June 11th.
Licences for Non-Ferrous Metal

The Ministry of Supply announces that applications to the Non-Ferrous Metals Control for licences to acquire copper and zinc for U.K.. consumption will now be considered by the Control without restrictions in respect of the type of article to be manufactured. Certain restrictions on the release of copper and zinc will, however, continue to be imposed as regards export orders. The statutory provisions regarding
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the acquisition and disposal of these metals are still in force and the present procedure of submitting to the Non-Ferrous Metals Control, Grand Hotel, Rugby, schedules of orders with applications for licences must be followed.

Glass Protection Order Revoked
The Minister of Labour and National Service has made an Order revoking the Factories (Glass Protection) Order, 1940" requiring occupiers of factories in which more than 250 persons are employed to provide safeguards to afford protection for workpeople against risk from injury caused by broken glass from windows, skylights, etc.

alternators, while 0.192 is concerned with marine auxiliaries, electricity generating sets and direct propulsion ot smaller vessels; D.188 is a report of performance tests by consulting engineers.Britannia Batteries, Ltd., Windsor House, 29, Victoria Street, London, S .W .l.—Priced leaflet (No. 60) descriptive of switch-tripping equipments housed in sheet steel cubicles. The charger, test gear and instruments are contained in an upper compartment, while the lower section accommodates a 25-cell “ Alklum ” steel battery of from 5 to 55 Ah suitable for discharging from 15 to 165 A at 30 V.Applicants for these publications should write on business letter-headings.
Surplus Machine Tools

In connection with the new arrangements for the disposal of Government surplus machine tools a complete record is to be maintained in Belfast of all the surplus Government machines lying in N orthern Ireland which are available for disposal. Full information can be obtained from the Machine Tool Control Regional Office, Law Court Buildings, Chichester Street, Belfast.
Cookers for Russia ‘

Elsewhere in this issue some particulars are given of the production by the Simplex Electric Co., Ltd., of the new standard cookers for emergency houses. During our visit to the company’s Creda Works we saw a number of other activities in progress. A notable item was a batch of equipment for hospital use in Stalin­grad, including nine large double oven units and

L a rg e  d o u b le  o v e n s  b e in g  a s se m b le d  fo r  d is p a tc h  to  S t a l in g r a d

a number of boiling rings. The accompanying illustration shows the double-oven units in course of assembly.
Trade Publications

Petters, Ltd., Loughborough, Leics.—Illus­trated leaflets containing specifications with dimensions, sizes and descriptive details of super-scavenge oil engines, series V, of from 150 to 540 BHP; publication D.196 deals with semi­portable generating sets incorporating Brush

Calendar
As a thanksgiving token for victory the Electro Dynamic Construction Co., Ltd., has prepared a calendar-blotter for 1945-46 with a reproduction of an Etruscan bronze on the cover.

Changes of Name
George O’Kill & Co., Ltd., have changed their name to O'Kill, Mainwaring & Co., Ltd.The name of the Southern Ignition Co., Ltd. has been changed to the Max Electric Co., Ltd. __________

TRADE MARKS
A PPLICATIONS have been made for the registration of the following trade marks. Objections may be entered within one month from May 9th :—

Deependarc. Class 9, No. B632,625. Electrodes and filler rods for use in electric arc welding.—Inter­national Welding Co., Ltd., 2, South Parade, Bedford Park, W.4.
W irek. Class 9, No. B633,316, and Reprocorder. Class 9, No. 633,317. Electrical sound recording and sound reproducing in­struments. — Boosey & Hawkes, Ltd., 295, Regent Street, W .l.
Hexon. Class 11, No. 626,985. Electric heaters and electric lamps.—Horace Wooldridge, 41, Trevelyan Chambers, Boar Lane, Leeds, 1.Hydule. Class 11, No. 633,200. Electric lamps.— Thames Technical Co.. Ltd., 83, High Street, Brentford.Priory (design). Class 11, No. 633,174. Electric lamps and fittings therefor, which arenot included in other classes.—Perry, Bevan &Co., Ltd., 133 & 135, Priory Road, Aston,Birmingham, 6 .

Olicprene. Class 17, No. 633,415. Goods made principally of india-rubber, of synthetic rubber or of gutta percha, all having a fabric base, for use as electrical insulating material and for use as packing and as jointing in the nature of packing.— Hall & Hall, Ltd , Oldfield Works, Hampton, Middlesex
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\E W  KOOKS
T w o  B ritish  P io n eers. P ractical W o r k s O rgan isation .

Colonel Crompton. By J. H. Johnson & W. L.Randell (28 pp. ill.); and Frederick HenryRoyce. By G. GeoflFrey Smith (32 pp.).Longmans Green & Co.. Ltd., 43, AlbertDrive. London. S.W.19. Price Is. each.These are the latest of the " Science in Britain "  series published for the British Council. In small compass they tell the fascinating story’ of the lives o f two Englishmen whose work not only- brought great advantage to their own country but had international significance.The booklet on Crompton records his extra­ordinary- versatility; electricity supply in its \arious aspects, machine design, military- engineering. standardisation and ranks were some o f' the subjects which engaged his attention during his long active life. He was also, of course, a motoring pioneer.Sir Frederick Royce in his earlier days was an electrical engineer. He was with a London electricity supply company for a time but later commenced the firm of F. H. Royce & C o- electricians. in Manchester. He produced an improved form of dynamo and also embarked upon the production of electric cranes. About the turn o f last century he became interested in automobiles and from that time, in conjunction with C. S. Rolls and Claude Johnson, he built up for his engines a reputation probably un­equalled by those o f any other make. Mr. GeoflFrey Smith pays special tribute to Royce for the “ Merlin ”  aero engine which, he says, is giving us fighter superiority and has done much to defeat the enemy.—J.H.C.
Factory Organisation and Management. B yN. F. T. Saunders. B.Sc., M.I.E.E. Pp.163. Sir Isaac Pitman & Sons. Ltd.. 39.Parker Street, London. W.C.2. Price

10s. 6d.This book is particularly helpful to students who desire a general knowledge of procedure in a large factory. It deals mostly- with the organisation aspect and only lightly touches on the real problems of management. .Although it uses large factory" practice as a model, the book is unlikely to be consulted by executives in such premises but subordinate officials will find it useful in helping them to appreciate the problems of other sections than their own. Because the author has taken the easy and more simple method of assigning one person to practically each different function, it may be difficult for those in a small firm to decide how best to consolidate different functions in a few persons.The author rightly stresses the importance of human relations, although he restricts himself to principles rather than applications. The chapter on wage systems deals with only two types and the statements on budgetary- control tend to be too theoretical. The book is up-to- date in its mention of the effect of holidays- with-pav on overhead costs, but the examples of wage" rates, i.e.. Is. per hour for an operative, are some vears behindIn dealing with control ot materials, the importance o f "  chasing ” is stressed, as well as the seldom appreciated fact that jobs often stand idle, waiting movement, for a longer

period than they need for the operation itself. Mr. Saunders clearly- brings out the lines of responsibility and deals concisely with the characteristics required of chief executives.There are some ambiguities in the text, e.g., "  The organisation of sales activities differs considerably from that o f a factory and they can each adopt exactly what arrangements they require without considering the other.” Even if the two organisations are entirely separated, it is better that there should be correlation between them. To attain total maximum efficiency over the combination o f  sales and manufacturing, each may have to forgo some­thing. The author states that the sales organisa­tion is to be responsible for forecasting require­ments and stocks o f finished goods in the factory ; this hardly seems to be in line with the above quotation from the text.The book is better than many so-called scientific management ”  publications, for it has obviously been w-ritten with a background of practical experience. It deals well with the economic aspects o f primary- and ancillary factories, but the reading is sometimes difficult because of unusual grammatical expressions.—G.V.H.A Treatise on Applied Hydraulics. By H.Addison. 614 pp. 415 fig. Chapman & Hall, 37, Essex Street, London, W.C.2. 32s. net.The third edition of this textbook by the Professor of Hydraulics at the Fouad I University. Giza. Egypt, has been revised and considerably enlarged by the inclusion of a number o f explanatory notes and by additions to the bibliography. Applications such as the constructional features and performance charac­teristics of pumps and of various types of turbines with the particular sphere of each, transmission and storage of water and measure­ment occupy three times as much of the space as do fundamental hydraulic principles. This relationship, together with a large number of worked examples, makes the book of value to electrical engineers wishing to gain knowledge of generation by water-power in its more practical aspects.—C.O.B.
Machine Drawing and Design. By W. Abbott. Fourth Edition. Figs. 224; drawings. Blackie & Son, Ltd.. 66. Chandos Place, London, W.C.2. Price 10s.This book is written primarily for students attending technical schools and colleges, taking senior courses in engineering drawing and advanced courses in machine design or preparing for professional and university- examinations in mechanical engineering- The new edition has been brought into line w ith the recommendations of B.S. 308, 1943. and additional m atter on tolerancing has been included.

Book Received
Worked Examples in Electrotechnology. ByW. T. Pratt. B.Sc fEna.) Lond., A.C.G.I.,D.I.C.. A M I E.E. Pp. 262; figs. 158. Hutchinson's Scientific & Technical Publi­cations. 47, Princes Gate, London. S.W.7. Price 12s. 6d.
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P ro gress at Cheltenham
E lectr ic ity  U n d e r ta k in g ’s Ju b ilee

T H E first step tow ards establishing a 
public electricity supply a t Cheltenham  was taken by the Town Council in 1888 and a Provisional O rder was granted in 1890. Sanction having been obtained to borrow  

£16,000 to cover the cost o f the initial plant, the power station  a t the destructor works was started  up on A pril 9th, 1895, and  was 
form ally handed  over to  the C orporation  by 
the contractors on M ay 16th, 1895. D uring

Scott-connected transform ers were used to step dow n the bulk supply from  11,000 V. 
Just before the w ar the old 2,000-V system was being changed over, b u t a considerable pro­
portion  still rem ains. The distribution 
voltage, originally 100 V, was changed to 
200/210 V in 1900 and  has since been 
gradually raised  to  230 V. Between 1926 
and 1928 the frequency was changed from 
94 cycles to  50 cycles at a cost o f £30,000.

V ie w  o f  th e  e n g in e  r o o m  a t  C h e lt e n h a m  p o w e r  s t a t io n  in 1922. T h e  o r ig in a l  s e ts  in s t a lle d  in 1895 can 
be  se en  in  th e  b a c k g ro u n d  an d  in  th e  f o r e g r o u n d  th e r e  is  a  1 ,0 0 0 -k W  m a c h in e  in s t a lle d  in  1921. A

2 ,0 0 0 -k W  se t  w a s  su b se q u e n t ly  in s t a l le d  in  1924

the first three weeks (to M ay 1st) no  charge 
was m ade to  consum ers.

The in itial section o f  the pow er sta tion  was 
equipped with two 33-kW Siemens alternators 
generating at 2,000 V and driven by W illans 
vertical four-cylinder single-acting com pound engines, together with a larger set having a 
100-kW alternator. T he steam -raising p lan t 
com prised two G allow ay boilers ra ted  at
5,000 lb. per hr. and operating  a t 120 lb. per 
sq. in. In o rder th a t steam  at 65 lb. per sq. in. 
from  the destructor could  be used the two 
small sets were designed to  develop their 
rated  ou tp u t at this pressure as well as to 
operate at the higher pressure when required. 
Extensions were m ade in the following year 
and  from  tim e to tim e until 1924 when the 
last, a tu rbine (W. H . Allen) geared to  a 
2,000-kW  alte rn a to r (Electric C onstruction  
Co.), was pu t in to  com m ission. The station 
was closed down on O ctober 14th, 1932. In 1925 the E lectricity Com m ittees o f G loucester 
and  C heltenham  considered a proposal for 
the erection o f a jo in t power station  at 
G loucester, but this did no t m aterialise and Cheltenham  consequently lost its protection 
under Section 13 o f the 1926 Act.The generating voltage of 2,000 V was 
m aintained th roughou t the life o f the station.

The original area o f supply covered 3-3 sq. 
miles, which has been extended by various 
Orders (the last in  1927) to  56-8 sq. miles. In 
the early years a deficit o f £17,000 was 
accum ulated, but this was n o t paid  out of the 
rates. U nder an  A ct o f Parliam ent the 
C o rp o ratio n  was perm itted  to  raise a loan for 
the purpose and  the am ount was therefore 
paid  off by the consum ers themselves. Now 
the undertak ing’s financial position is such th a t during the w ar years it has been able to 
reduce its general ta riff three times. Total 
sales am ount to  abou t 38 m illion kW h (a little 
over 500 kW h per head of the population), 
having m ore than  doubled in the last five 
years. A m icable relations are maintained 
with the local electrical contractors through 
the C heltenham  Electrical Development Circle conducted  under the auspices of E.D.A. 
This Circle is one o f the few organisations of 
its kind which have functioned normally th roughout the war.

There have been only three engineers and managers ol the undertaking. Mr. Hamilton 
Kilgour, (he first, was succeeded in 1905 by 
Mr. W. J. Bache, M .I.E .E ., who served until 

*n 1^42 and  was president of the I.M  E.A in 1938. .T h e present engipeer is Mr. R. W. Steel, A .M .l.E .E .
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llaniifacÉiirersr W ar W ork—III
Large-Scale P ro d u ctio n  o f  Parts

P rac t ice  d r i f t  in d ic a to r ,  p r o je c t io n  ty p e  
( G r a h a m  F a r ish )

forming parts for guns, am m unition, 
anti-tank mines, etc. T he m anu­
facture o f strip m attresses for the 
Ministry o f W orks was also under­taken. A t one tim e the com pany 
actually turned ou t 3^ m illion parts 
per week for incendiary bullets from  
only two machines. In  July, 1942, a 
congratulatory telegram  was received 
from Viscount G ort o f M alta.

While still m aintaining some o f the 
Ministry o f Supply work, production was later changed over to equipm ent 
for the M inistry o f A ircraft P ro­duction, including tu rned  w ork for 
bomber parts. In addition the 
practice drift indicator for training 
pilots was entirely redesigned by Mr. T. G raham  F arish  and produced by the com pany. The prototype was made 
in only five weeks and the quantity  produced 
in a short tim e enabled training com mand to overcome a very serious hold-up. As

A s s e m b l in g  m a in  c o n tr o l p a n e ls  fo r  the  L a n c a s te r  a t  the  
H o o v e r  w o r k s

Lancaster and Stirling bom bers and the 
M eteor je t plane fighter; variable-pitch “ Rotol ” type propellers for Spitfires, Sea- 
fires and B arracudas; fuses for trench

a developm ent o f this instrum ent, a pro­
jector instrum ent, which enables a class to be instructed instead o f only one man, 
was la ter made. A t the same tim e the com pany undertook a considerable am ount 
o f instrum ent w ork for the A dm iralty, 
m anufacturing am ong other things time-base 
units, emergency switches, therm o-couple 
units, and subm arine aerials.
Hoover, Ltd.

As early as the autum n of 1938 the 
executives o f H oover, L td., decided that 
if  and when w ar came the com pany must play its part, and accordingly an endeavour 
was m ade to  obtain  contracts. After small orders for cylinder studs and hot air blowers, the first real contract cam e from  the Air 
M inistry for 20-W ro tary  transform ers, 
1,500 to  be delivered within three m onths 
from  receipt o f drawings. The job  was 
com pleted by the appointed date. From  th a t time the story has been one o f constant 
progress. The chief items produced have been : 
Small electric rotary transform ers and m otor 
generators for aircraft radio sets and aircraft signalling and for the radio equipm ent on 
arm oured fighting vehicles (up till July, 1944, over half a million of these had  been 
supplied); small electrical blowers for 
heating and cooling; fractional-H P m otors; prefabricated electrical wiring sets for Halifax,

In this article details are given o f the manufacture by electrical concerns o f  a wide range of parts o f  equipment needed by the Services.
Graham Farish, Ltd.
I N the very early stages o f the war G raham  

Farish, Ltd., became entirely occupied with work o f high priority  for the M inistry 
of Supply, including small turned precision 
work, die-castings and bakelite m ouldings,
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m ortar and aircraft cannon sh ells; oxygen 
equipm ent fo r airm en; 250/1,000-lb. bomb 
racks for the H alifax and  M osquito. In addition  there were num erous contracts for 
various electrical equipm ent, mainly for 
aircraft. The com pany’s developm ent de­partm ent also designed other equipm ent for 
mass production , including the “ Lifebuoy ” 
flam e-thrower pistol, which it was no t able to m anufacture owing to o ther com m itm ents.M uch o f the m achinery and m achine tools 
used for producing vacuum  cleaners was 
adapted for war production. For example, the die casting machines used for producing the castings o f the cleaner helped to  m ake 
16,000,000 fuses in two years. By 1944 the 
com pany controlled thirteen factories in 
London, the H om e C ounties and in  Scotland. 
Close w orking arrangem ents also existed with 
four m ore, where part-tim e labour was 
em ployed exclusively. The com pany claims 
to  be am ong the pioneers o f  “ Taking the 
work to the w orker ” scheme. Its first 
factory operating  on such a basis was opened 
in July, 1942, in G errards Cross.
Westinghouse Brake & Signal Co., Ltd.

M etal rectifiers m ade by the W estinghouse Brake & Signal Co. have found their place 
in every theatre o f w ar— on aerodrom es, in every type of aircraft, in tanks, in signalling 
and telecom m unication, as well as in every 
branch o f war industry itse lf ; and  up to  the 
beginning o f 1945 the num ber of rectifier 
elements produced reached the rem arkable 
figure of 115,000,000, while com pleted sets am ounted to 76,500. In these sets were 
included transform ers and chokes, also made 
in the sam e factory, to a total o f  over 120 ,0 0 0 , 
in the m anufacture o f which was used 1,625 
tons of electrical steel sheets for the various 
shapes and lam inations, while the weight 
used o f copper wire o f various gauges and coverings was over 500 tons.

M etal rectifiers, however, form  only one 
branch o f  the com pany’s p roduction . F or 
instance, to the A dm iralty went am ongst 
o ther item s 134 sets o f searchlight contro l 
gear, 220  sets o f gyro com pass gear, 2,080 
junction  boxes and 156,000 cable glands for degaussing equipm ent on m erchant ships, 
6 ,200  contact stacks for anti-subm arine 
apparatus, 300 sector lights for aircraft 
carriers, and 480 solenoids for fire contro l 
g ear; to  the A ir M inistry 85,000 voltage 
regulato rs; and  to  the M inistry o f Supply 
5,700 3-in. m agslip transm itters, etc.Figures o f p roduction  o f non-electrical 
equipm ent were also impressive, with 31,800 
mechanism  plates, 37,800 soluble plug devices and 20 ,000  sets o f parts for sinkers 
o f mines, 7,000 gun sights o f different types, 
and appara tus in  large quantities for frigates, 
corvettes, mine sweepers and landing craft, 
and for depth charge equipm ent, etc., for the 
A dm iralty. The A ir M inistry received 2,966

live line pum ps, 2,009 tailwheel shock 
absorbers for bom bers, 2,955 undercarriage jacks for bom bers, 5,100 fairing door jacks 
for fighters, and 1,100 bom b d oor jacks for 
bom bers, with large quantities o f  various precision parts for Rolls-Royce “ Merlin,” 
“ V ulture ” and “ Peregrine ” engines.

For the A rm y the com pany made 1,021

M o r e  th a n  4,400 o f  th e se  W e s t in g h o u s e  rectifier  
se ts  h a ve  been  su p p lie d  to  th e  A i r  M in i s t r y

2-pdr. an ti-tank  gun carriages, 9,605 variflow 
pum ps, 10,100  handles and valve boxes for 
tanks, 1,250,000 bodies and tails for anti-tank 
grenades, 85,000 3-in. m o rtar bom b cases, 
large num bers o f parts for various types of guns, 14,137 air com pressors, 7,138 combined 
reservoir and governor units, 4,310 charging 
valve units, 9,696 foo t contro l valves and 
3,028 boosters for brakes for 4-wheel-drive 
and heavy arm oured  vehicles, and 6,350 
emergency relay valves for tank  transporters. In add ition , for railway service 493 air brake 
sets were m ade for am bulance trains, 1,240 
sets o f b rake equipm ent for “ austerity ” loco­
m otives, 4,500 vacuum  brake sets for tank 
wagons, etc., besides railw ay signalling equip­
m ent o f various types in large quantities.
Wingrove & Rogers, Ltd.

An extrem ely large proportion  o f the vari­
able condensers used in the radio and radio­
location equipm ent o f  aircraft, ships, tanks, 
etc., has been m ade by W ingrove & Rogers, L td., who also since the beginning o f the war 
have had to meet a five-fold increase in the de­
m and for their industrial battery-driven electric 
trucks. Especially rem arkable is the way in 
which the dock authorities have come to 
appreciate the time-saving qualities o f the electric trucks. The com pany is now engaged 
on special problem s relating  to radio  equip­ment for the war in the F ar East.
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I T is now revealed that France has a num ber plants on the Rhone which will be as im-
o f different plans for electrical construe- portant as that at Genissiat. There is alsotion and reconstruction. The “ 1938 Plan ” a project for an extensive barrage across the

included the Aigle and 
Genissiat plants, both r
of which are nearing 
completion although I
they have, o f course, 
been held up by the 
war. There is also a “ 1941 Plan ” which 
envisages barrages at 
St. Pierre-Champs on 
the Isere and others at Bort and Chastang, on 
the Dordogne.

Particularly interest­
ing is the “ 1945 Plan ” 
which would have been 
started had not the 
war retarded all the plans. This includes

Bay of Granville, which will use the tides for 
power production, and a figure o f 60,000 m illion kW h a year has been m entioned. 
It is n o t expected that this project will reach

• D e s t r u c t io n  b y  G e r m a n s  a t  th e  D is t r e  
t a t io n  in  A u g u s t ,  1944. A b o v e  : Re - 
in g  a  tower on t h e  220-k V  lin e  be tw e e n  
in g y  an d  E g u io n .  R ig h t  : T h e  St.Etienne-Cantales plant
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finality before 1965. The Bay o f  G ranville 
is said  to  be the only one where the tides will 
perm it the econom ic production  o f  electricity.

Before the liberation  o f France the patrio ts selected transm ission tow ers fo r attention  because they' could  be easiiy cu t and also 
because their cu tting  was n o t irreparably  
harm ful to  the country’s electrical equipm ent. 
N ow  i t  has -been necessary' to  p atch  up  the dam age in  order to  restore the electricity 
supply as quickly as possible. F o r  exam ple, w ood crossbars are a ttached  to  tow ers 
where the m etal bars have been dam aged an d  
trees have been used as a  tem porary' expedient on  a num ber o f  occasions.

French  engineers are now  in  Germany’ taking over electrical p roduction  in  those 
parts occupied by the F rench  Army'. I t is expected th a t the engineers will run  the plants 
w ith G erm an labo u r an d  th a t a t  least p a r t o f 
G erm any 's electrical p roduction  will be

im ported  by F rance to meet French dem ands.D uring  the occupation , in  spite o f the great 
raw  m aterial and  labo u r shortages, the 
Energie Industrielle com pleted  the barrage 
a t St. E tienne-Cantales. This construction, 
which is p art o f  the ten-year program m e 
draw n up in 1938. is on the Cere river and is an  exploitation  o f  the Société Hydro- Electrique, w hich also  constructed  the 
barrages a t L am ativie an d  Laval-en-Cere, which have an  average o u tp u t o f  200  million 
kW h annually .The St. E tienne barrage contains interior 
galleries fo r inspection. The generating 
p lan t is constructed  o f  reinforced con­crete, including the roof, as a  precaution 
against a ir attack . I t  conta ins a  50-metre- 
long tu rb ine gallery which will contain  three 
groups o f  25,000-kW  generators. Two of 
the groups have been erected and one is 
w orking ; the th ird  is to  be installed later.

C o m m ission ers*  M em oran d a
D isposal o f  N ational R eserve o f Equipm ent

IN  view of the war situation the Central Electricity Board has decided that a con­siderable am ount o f the national stores of emergency equipment provided under Section 42’ o f the Civil Defence Act, 1939, can now be sold. The Electricity Commissioners, after consulta­tions with the Ministry of Fuel and Power, have expressed their concurrence.Requests are being received from liberated and other Allied countries for the sale to them o f some o f the equipment, but before coming to a decision on such requests the Commissioners desire to ascertain whether and to what extent authorised undertakings in this country wish to purchase any of the equipment to meet urgent requirements. The equipment was mostly purchased in 1939-1940, since which date prices have materially increased, and after consultation with the National A.R.P. Com­mittee for the Electricity Supply Industry, and the Treasury , it has been decided that the price to be asked for each item should be the original cost plus 21 per cent, to cover accrued storage and other charges.On sale, the equipment would be taken over by the purchaser at the storage depots, when any liability o f the C.E.B. woufd cease, and the purchaser would have to arrange for any' necessary packing and to defray the cost of transport from the Depot at which the equip­ment is available.Any further detailed information (including ’ prices) required about the equipment, can be obtained in writing from the Chief Engineer, Central Electricity Board. Horsley Towers, »Easy Horsley, Surrey. If  it is desired to inspect any o f the equipment, arrangements should be made through the District Managers o f the Central Electricity Board. Undertakings which are considering purchasing any of the equipment should inform the Commissioners not later than May 31st.With regard to the Government’s decision that the Civil Defence organisation is no longer needed, and that all A.R.P. measures can be

discontinued, the Electricity Commissioners state that the fact that arrangements relating to these matters need no longer be continued for w ar purposes does no t imply that there should be any abatem ent o f measures relating to matters such as fire-prevention and first-aid in so far as they are essential or desirable in connection with the operation o f  the undertaking under normal peacetime conditions. Furthermore, on matters such as arrangements for mutual aid which may have a peacetime value, undertakings may wish to consider whether they could not be retained with advantage, though possibly on a modified basis.Air-raid shelters provided for the protection o f the staff, and structural or other measures taken for the protection o f plant, etc.. which seriously’ impede the efficient working of the undertaking, o r which, if  on the highway, interfere with the movement o f traffic or pedes­trians. may be removed as and when labour can be made available from within the undertaking's own resources, and subject to any necessary authorisations being obtained under Regulation 56A of the Defence (General) Regulations. No assistance by way of grant will be available in respect o f expenditure incurred in the removal o f the protective measures referred to.The Commissioners take the opportunity to express their appreciation and thanks to the management, staff and workmen of all electricity undertakings for their outstanding efforts which enabled electricity supplies, so vital to the national war effort, to be successfully main­tained, otten under the most difficult operating conditions: for the effective arrangements for the prom pt restoration o f such supplies which were interrupted as a result o f enemy action; and tor their ready co-operation in carrying in*? effect the many controls and restrictions which have had to be imposed from time to ume durmg the war. The electricity supply industry has, a record of wartime achievement ot which, say the Commissioners, it has everv reason to be proud.
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ELECTRICITY S l iP P L l
P ro p o sed  C anterbury A rea E x ten sio n . Eire Price Increase.

Aireborough (Yorkshire).—S t r e e t  L i g h t i n g .  —The Council has decided to make a compara­tive test of the cost of electricity and gas for street lighting on two of its housing estates. For the lighting of the Springfield Farm estate the Electrical Distribution of Yorkshire, Ltd., has quoted £2 6s. 4d. per lamp, not to include maintenance. The quotation of the' Guiseley Gas Company for the other estate is £3 12s. per lamp, to include maintenance.
Bolton.—P o w e r  S t a t i o n  E x t e n s i o n s . —The Corporation is to apply for consent to borrow £655,373 for extensions at the Back-o’-th’-Bank generating station (£513,150 for plant and £142,223 for buildings and civil engineering work).
Bradford.—P o w e r  P l a n t . —The Electricity Committee is seeking sanction to borrow £226,250 for the installation of a turbo- alternator, etc., at Valley Road power station.
Canterbury.— I n c o r p o r a t i o n  o f  F I a c k i n g t o n  

A r e a  P r o p o s e d . — At the May meeting of the City Council Councillor J. Symns moved that in view of the general desire of the consumers in the Hackington area to be transferred to the Corporation electricity undertaking, the Elec­tricity Committee be requested to investigate the possibility of extending the area of the undertaking so as to be at least co-terminous with the city boundaries. Councillor Symns said that for seven or eight years they had had trouble. Hackington people paid Canterbury rates; why should they have to ring up Deal when trouble occurred ? One day the previous week the electricity was cut off from 7 a.m. until noon.The Mayor (Alderman C. Lefevre) reminded the Council that when they had the opportunity to take over the area, on the extension of their boundaries, they did not take it.The resolution was carried by thirteen votes to three.
Hazel Grove and Bramhall.— R e m o t e  C o n t r o l  

R e l a y s .—The U.D.C. is applying for sanction to borrow £5,215 for the purchase of relays for remote control equipment for water heaters.
Liverpool.—S u p p l y  t o  L.M.S. R a i l w a y . — The Electric Power and Lighting Committee is making application to the Electricity Com­missioners to borrow a sum not exceeding £33,000 in connection with the provision of a supply of electricity to the L.M.S. Railway for the Liver- pool-Southport electric line.
Scotland.— H y d r o - e l e c t r i c  D e v e l o p m e n t . —  Referring to the short note in our issue of May 4th Mr. Allan Arthur writes to say that it was moderate schemes of a few hundred kilowatts and not small schemes which he suggested could best be constructed by the North of Scotland Hydro-Electric Board. The relevant quotation in full is as follows:—“ It probably would have been better had the Board proceeded with more moderate schemes which would operate on the difference between the winter and summer levels of the lochs involved. There is no doubt that moderate schemes, which are much more suited in every way to our scenic and climatic

conditions, can be made to pay, as many small projects of under 50 kilowatts are operating economically to-day in Highland glens at well under £d. per unit. These schemes [that is, the moderate schemes not the small schemes], which could supply all the needs of the Highlands . . ”
Sheffield. — M a i n s  a n d  E q u i p m e n t .  — Application is being made by the Electricity Committee for sanction to borrow £25,000 for mains for temporary houses and £25,000 for meters and transformers.
Wallasey.—W a t e r w o r k s  P l a n t . —The Water Committee is to modernise the pumping system at the Seaview Road waterworks, either by Diesel oil, coal gas or electrical machinery at an estimated cost of £ 11,000, and extend water- softening plant at a cost of £ 10,000 .

Overseas
Eire.—E l e c t r i c i t y  t o  b e  D e a r e r . —The Elec­tricity Supply Board announced on May 3rd, a “ third emergency increase” in its charges, which will come into operation in the June-July accounting period. For domestic consumers on the two-part tariff the fixed charge remains un­changed but for electricity consumed the existing 20 per cent, addition is doubled. For public lighting supplies the emergency increase is raised from 10 to 30 per cent, and for slot meter, current limiter, coin limiter and unmetered supplies, from 10 to 20 per cent. For all other supplies the addition is 40 per cent, in lieu of the existing 20 per cent.
E r n e  S c h e m e . — An Order authorising the Board to proceed with the hydro-electric works on the River Erne has been made by Mr. Sean Lemass, Minister for Industry and Commerce.
Spain.—P o w e r  P l a n s  I n a d e q u a t e . —In a recent issue of Metalurgia y  Electricidad, Señor Antonio Robert discusses the question of the increase in the demand for electric power in Spain cluring the next five years. At the end of 1943 the combined capacity of the generating plants amounted to 1,585,000 kW. Although new stations and plants are being constructed, with a total capacity of 553,445 kW, the author fears that in 1950 there will be an even greater shortage than at present, for if the extensions at present in hand can be all completed by that time the aggregate generating capacity will be only 2,138,000 kW, as against an anticipated demand equal to 2,950,000 kW.
RADIO and TELEPHONY

Great Britain.—R a d i o  L i c e n c e s . —There are now the record number of 9,710,850 radio receiving licences in force in Great Britain and Northern Ireland.
R e l a y  S t a t i s t i c s . —-At December 31st, 1944, there were 551,703 subscribers to 274 radio relay exchanges, compared with 527,688 sub­scribers at September 30th, an increase of 24,015.
Spain.— N a t i o n a l i s a t i o n  o f  T e l e p h o n e s . — ■ The Spanish Government has acquired the bulk of the shares in the Spanish Telephone Co., held by the International Telephone and Telegraph Corporation of New York.—Reuter.
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Reports and Dividends
Johnson 4  Phillips. Ltd.—Speaking at the annual general meeting on May 10th. Mr. G. Leslie Wates. chairman and managing director, said that the intention in general terms of the Government to take over in some form or another the electricity distribution undertakings o f the country had been confirmed on more than one occasion recently, although he surmised that it was unlikely that any precise scheme would be formulated until after the General Election. Whatever scheme might be produced he did not rhfnk shareholders need have any anxiety as to the financial results o f the company.Since the close o f the financial year the company had purchased the w hole o f  the capital o f A urora Lamps. Ltd. They had continued to devote a great deal o f  attention to their organisation overseas and a t the beginning of this year had purchased the manufacturing business o f  Godfrey (Pty .t. Ltd_ in Australia, it being proposed to make in Australia certain of the smaller units o f  switchgear which they exported from England until the protection o f local industry rendered this im posable. In India local manufacture and imports were by no means mutually exclusive and they were making plans to share in  both.On the subject o f cartels Mr. Wates said he held firmly to the view th a t the activities o f the Cable M akers' Association were in the ultimate interest o f customers. labour and shareholders. The C.M.A. was representative o f  the most im portant firms in the industry but was in no sense a m onopoly: in fact, numerically there were more cable-making firms outside than inside the Association. Similar reasoning applied to the British Electrical and Allied Manufacturers’ Association o f  which they were also members.
The Rheostatic Co.. Ltd.. reports a trading profit o f £38.956 for the year ended September 30th last as compared with £35.626 for the previous year. Income from other sources brings the total to £38.966 (£35,701*. After allowing for directors’ fees £250 (same). de­preciation £9.030 (£8.180). income tax and E.P.T. £19.956 i£I3.487j, there is a net profit o f £9,730 ( £8,784). A final ordinary dividend o f 8 per cent- makes a total distribution o f 12 per cent, (same). General reserve receives £4,000 (£3,000) and £4.170 (£4,140) is carried forward.
New man Industries. Ltd.. report an increase in the net profit from £70.978 for 1943 to £82.652 last vear. Tax provision amounts to  £52.250 

(£ 4 1 .0 0 0 ).  It is proposed to pay a final ordinary dividend o f  124 per cent, plus a bonus o f 2 » per cent., making the total distribution for the year 22+ per cent.'lagainst 20 per cent.', and £20.366 
(£ 1 8 .0 1 4 )  is carried forward.

The British Electric Traction Co.. Ltd.. records a revenue for the year ended M arch a 1 st last amounting to £779.608. compared with £76'.962 for 1943 -44 . After deducting the general expenses, etc.. and debenture stock interest, and providing £317791 for income tax (£312.67/*.

there remains £316.441) The *directors recom m ern ■the ^paymen t e the following final dividends:—r per cent, oa the participating preference stock, making 8 per cent, for the ear (same 1: 4 per cent, on the preferred  ordinary stock, making 8 per cent, i sam e): and 30 per cent, on the deferredordinary stock, making 45 per cent. (same). This leaves £62.110 to be transferred to un­divided profits account.
Lanrence. Scott 4  Electromotors. Ltd.. rep o ta trading profit for 1944 (after providing for E.P.T.* o f £139.311. compared with £142.362 in 1943. and a net profit o f  £110.032 i £109.5Ot>. Preference capital redemption reserve receives £6.600 (£6.6831. income tax for 1945-6. £56.000 '£54.000>. pension fund £5.000 (same', staff deferred annuity scheme £2.501 I same) and reserve fund £10.600 «same). The ordinary dividend is maintained at 12j  per cent., and £7.029 (£6,8 71) is carried forward.
The Ever Ready Co. ' Gt. Britain. Ltd..announces that after —eeting E.P.T. the profit * -——5 was i~ -~ .*45. agams: £.520.3 "6. arcthe net profit £588.935 I£621.813). The alloca- ro r s  • ■. _r . s i - '  l a  a r m :  i . ~;  l-~ reserve and the ordinary^ dividend is maintained at 40 per cent, by a final payment o f 25 per cent. The decrease in profit is attributable to the reduction o f  the E.P.T. capital structure due to the writing off in the plant, etc- account. It is stated that ft win n o w  be possible to increase and improve the supply to  the home market.
Richard Johnson 4  Nephew. L td- record a profit after taxation amounting to £45.860 for the year to M arch 31st last. This compares with £43. ' 3 in the previous vear. After providing for directors’ fees £1.062 i£1.250i. preference dividends £10.500 isameu pensions + ’,500 isam e>. and general reserve £ 10.000 (same*, the ordinary dividend is maintained a t 9 per cent, and £42.505 (£39.207> is carried forward.
Jensoa 4  Nicholson. Ltd- announce a nettrading profit for 1944. after providing forE.P.T. but subject to income tax. amounting to ¿36.222 as compared with £S6.~17 in 19*3 After providing for preference dividends and carrying £3. “07 to reserves, an  ordinary dividend cc 25 _per jrent. i sam e) is recommended, leaving £7.907 (£7.264* to be earned forward.
Hopkmsoos. Ltd— are raising their final ordinary^ dividend from 124 to  15 per cent.. making 20 per cent, i against I~ j per cent.' for the year. The net profit rose from £T4.043 to £89,498.
The Ascot District Gas 4  Electricity Co- Ltd-is paying a firs, dividend of 3+ per cent., making 6 per cent. (same).
The Associated Equipment C«_ Ltd- is to pavan interim dividend o f 6d. per £! unit o f stock, tax tree tsame*.
Radii.. Rentals. Ltd.. is maintaining its interimdm dena at 5 per cent.
2 *  Ever Ready Co. 'Ireland . Ltd.. is to pav3 tuiiil o m d en a ot 10 per cent.
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Efficient
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VERITYS LTD. ASTON, BIRMINGHAM 6
Sa le s  H e a d q u a r te r s :  B R E T T E N H A M  H O U S E ,  L A N C A S T E R  P L A C E ,  W .C .2

E
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^  i / i M ’ S WILL KEEP I  
YOU RUNNING I

Specialists in the repair, re-winding, re-
T E L E P H O N E
M A C A U L A Y  designing and overhaul of all types and

4  5  5  5  sizes of industrial electrical equipment

★  D A Y  A N D  N I G H T  S E R V I C E  A V A I L A B L E  

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

vVlA BURDETTE & CO. LTD.
v

STO N HO USE ELECTRICAL W O R K S

ST O N H O U SE  S T R E E T , LONDON, S .W .4

you are stockists an d /o r factors o f E lectrica l M ach inery  
and A ssociated E q u ip m en t and  p rov id e facilities for 
servicing and  repairing  th e  range o f eq u ipm en t in 
w hich you norm ally  trad e  . . .
i f  you realise the  necessity for collective action  in  
protec ting  th e  in terests o f  th e  trad e  after th e  w ar— 
particularly  the  im m ediate post-w ar period  . . .
if  you w ant to  be rep resen ted  in  negotiations w ith  
G overnm ent D epartm en ts  and L ocal A u thorities  in  the 
vital m atters now  arising in  connection  w ith  th e  trade
YOU S H O U L D  APPLY  FOR M E M B E R S H IP  O F

P M T A ELECTR,CAL m a c h i n e r y  
L i  I  I H  TRADERS ASSOCIATION

W rite to the Secretary : J. T . M O R G A N
11 A R G Y L L  ST., O X F O R D  C IR C U S ,  L O N D O N ,  W . l

Telephone: GERrard 6177

Space fo r  this announcement by  courtesy o f  Burdette & Co. L td .
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New Companies
Super Tension Cables, Ltd.—Private company. 

« ¿ - ln E9mburgh, April 28th. Capital,• a ■ Jec*s • To manufacture, buy, sell, deal in and import and export cables, wires and metals of every kind, etc. Subscribers: J. Law, 83, Brisbane Road, Largs, Ayrshire, and J. Frame, 123, Hope Street, Glasgow. Registered office: 123, Hope Street, Glasgow.
Frith Radiocraft, Ltd.—Private company. Registered May 2nd. Capital, £1,000. Objects : To carry on the business of manufacturers of, and dealers in, wireless sets, electrical apparatus, etc. First directors: H. W. Frith, 21, Overdale Road, and A. C. Frith, 3, Cameron Avenue, both Leicester. Registered office: 69, Church Gate, Leicester.
Hurst Electrical Industries, Ltd.—Private company. Registered May 2nd. Capital, £2,000. Objects: To carry on the business of electrical engineers and contractors, electricians, wireless dealers, etc. Directors: W. A. Smith, 16, Laurel Terrace, Park Lane, N.17, and B. R. Turner, County End, Spriggs Holly, Chinnor, Oxon (director of Turner Components Engi­neering Co., Ltd.). Registered office: Havelock Works, 75a, Well Street, Hackney, E.9.
Moseley Brothers (Acton), Ltd.—Private com­pany. Registered May 3rd. Capital, £600. Objects: To carry on the business of electrical wiring installations, and maintenance engineers, manufacturers, distributors and repairers of electrical equipment and household appliances. First directors: F. J. Moseley, 16, NewtonAvenue, W.3, F. C. Moseley, 33, Percy Road, isleworth, and Vera G. Harding, 210, Southfield Road, W.3. Registered office: 16, NewtonAvenue, W.3.
Electrical & Radio Installations (Ealing), Ltd.— Private company. Registered May 4th. Capital, £3,000. Objects: To carry on the business of electrical and radio engineers, etc. First directors: C. J. C. Berkley, 4, Ealing Court Mansions, Ealing, W.5, and E. Jeffryes, 25, St. James Avenue, W.13. Registered office: 11,Ealing Court Mansions, Ealing, W.5.
A. W. Gordon, Ltd.—Private company. Regis­tered in Belfast April 17th. Capital, £10,000. Objects: To carry on the business of importers and exporters of, agents for and wholesale and retail dealers in wireless, electrical and mechani­cal apparatus and appliances of all kinds, etc.A. W. Gordon, 15, Kilhorne Gardens, Belfast, is the first director. Registered office: 61, Scottish Provident Buildings, 7, Donegall Square West, Belfast.
J. C. Williams (Contractors), Ltd.— Private company. Registered April 25th. Capital, £500. Objects: To carry on the business of electrical, mechanical and general engineers, etc. First directors: J. C. W. Williams, 229, Cannon Hill Lane, London, S.W.20, and three others. Registered office: 229, Cannon Hill Lane, S.W.20.

Companies to be Struck off the Register
The following companies will be struck off the Register at the expiration of three months from Mav 4th, unless cause is shown to the 

c o n T ra ry  T h e ’Craven Radio & Service Co., Ltd.; and Electric Agencies, Ltd.

Companies’ Returns
Statements of Capital

W. H. A. Robertson & Co., Ltd.—Capital, £36,000' in 600 ordinary and 3,000 preference shares of £10. Return dated September 29th. 600 ordinary and 2,180 preference shares taken up. £25,650 paid (£10 on 600 ordinary and 1,750 preference and £5 on 430 preference). Mortgages and charges : Nil.
Stella Conduit Co., Ltd.—Capital, £20,000 in £1 shares. Return dated December 5th. All shares taken up. £20,000 considered as paid. Mortgages and charges: Nil.
Bushing Co., Ltd.—Capital, £100,000 in £1 shares. Return dated December 13th. 80,000shares taken up. £80,000 paid. Mortgages and charges: Nil.
Reliance Electrical Co., Ltd..—Capital, £500 in £1 shares. Return dated December 12th. 300shares taken up. £300 paid. Mortgages and charges: Nil.

Mortgages and Charges
De Renzi, Holmes & Co., Ltd.—Mortgage and charge on freehold land and factory in Fox’s Lane, Wolverhampton, with plant and machin­ery, and the company’s undertaking and other property, present and future, including uncalled capital, dated April 4th, to secure all moneys due or to become due from the com­pany to Midland Bank, Ltd.
English Electric Co., Ltd.—Satisfaction to the extent of £26,727 on November 15th, 1924, of 4 per cent, debenture stock secured by trust deed dated May 7th, 1936, and registered May 12th, 1936. (Notice filed April 21st, 1945).
Page & Miles, Ltd.—Mortgage on 60, Western Road and 43, Castle Street, Brighton, dated April 6th, to secure £8,000; also mortgage on same properties, dated April 7th, to secure £2,500. H olders: Mrs. N. E. Burgoyne, Hay­wards Heath, and another.
H. Garstang, Ltd.—First mortgage debenture, charged on the company’s undertaking and property, present and future, including uncalled .capital, dated April 23rd, to secure all moneys due or to become due from the company to Martins Bank, Ltd.
Electrical & Radiological Instrument Co., Ltd. —Mortgage on part of Brent Field, Killigarth, Lansallos, Cornwall, dated April 7th, to secure £500. Holder: A. Lightfoot, Lansallos.

Winding-up Petition Dismissed
B. & B. Batteries, Ltd.—Before Mr. Justice Cohen, sitting in the Companies Court of the High Court last week, a petition for the compulsory winding up of the company was, by consent, dismissed.

Bankruptcies
T. Hughes-Davies, wireless engineer, Radio House, High Street, Bangor.—Supplemental dividend of 19s. 2d. in the £ payable May 9th at the Official Receiver’s office, Hunter Street (Friends’ Meeting House), Liverpool, 3. As debts have now been paid in full the receiving order dated May 9th, 1933, was annulled on March 19th.
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STOCKS AND SHARES
T u e s d a y  E v e n i n g .

T H E  end o f  the war in  E urope last week 
had been previously discounted by Stock Exchange m arkets in a m easure which 

left, for the tim e being, little further scope for 
im provem ent. To some extent, the announce­
m ent o f the actual V E-Day cam e as an ti­climax. I t was im m ediately preceded by a fairly general fall in prices, due, m ore than 
anything else, to  the rift in the lute a t the San Francisco Conference, and  to  w hat 
looked like semi-official prophecies as to  an early G eneral Election. These two factors, taken together, induced cau tion  bo th  as 
regards investm ent and speculative invest­
m ent, with a result th a t business, previously 
active in the Stock Exchange m arkets, tended 
to dim inish. As is usual in such circum ­
stances, prices eased off.
Jobbing Backwards

Looking back to the days shortly before 
the outbreak  o f war in Europe, the standard  
rate o f incom e tax has risen from  5s. 6d. in 
the £ in A pril, 1939, to  the present 10s. in 
the £, in troduced two years later. Excess 
profits tax o f  60 per cent, followed upon the declaration o f war, to  be raised to  100' per 
cent, in April, 1940. The N ational D ebt, 
£8,163 millions in 1939, had swollen to 
£22,398 millions last m onth . Purchase tax cam e into being in July, 1940; its luxury rate 
was raised to  100 per cent, in April, 1943. F rom  even these few figures there becomes 
vaguely apparent the colossal task  im posed 
by the financing o f the war. Roughly speaking, the cost o f the w ar to  date has been 
met by revenue and  loans in the p roportion  
o f  50-50 per cent. The G overnm ent has kept 
tight contro l over the money m arket and this 
has m uch to  do with the substantial rises in 
price shown by the shares o f many industrial and o ther com panies.
1939-1945

A t the outbreak  o f hostilities in Europe, 
W ar Loan 34 per cents, stood at 88 4 . T o­
day’s price is 1034. G ilt-edged securities advanced early in the war, thanks to  the 
G overnm ent’s financial policy, but industrials 
—and m any others—were depressed and, on 
the collapse o f France in 1940, heavy falls 
occurred. The prices o f those unhappy days 
were in m ost cases the lowest touched during 
the w ar period. Then, as m oney began to 
accum ulate, and m any large repaym ents o f 
their loans were m ade by Colonial and  other 
borrowers, industrials came once m ore into 
favour. People began to  discuss post-w ar 
prospects as the assurance o f final victory grew clearer. A general upswing o f prices 
set in. A fter five and a half years o f war, 
industrial quotations are substantially up as

com pared with those o f early Septem ber, 
1939. Taking a few at random , the following give a good idea o f w hat has happened in 
various sec tio n s:—

O rdinary Sept. 7th 1939 !
M ay 11th 1945 Rise

A ut. Telephone 43 6 70 /- 26/6
Babcock & W ilcox 45/— 56 /- 11/ -
Brit. Insu lated 8 3 - 123/9 40/9
Cable & W ireless 49 94 45
C allender’s 617- 126/3 65 3Cole, E. K ........................ . 4  _ 41/3 37/3C rom pton  Park inson 18/3 34 /- 15/9E dm undsons 21/6 32 - 10/6E ricsson Tel. 41/3 56 - 14/9Enfield Cable 48/9 68 - 19/3Elec. & M usical 9/3 34 9 25/6Ever Ready 20/6 44/6 2 4 -G eneral E lectric 74 3 96 6 22/3H enley’s r8 / - 29/9 11/9H .T .A . 19 /- 3 2 - 13/—Jo hnson  & Phillips . . 38 /- 76 /- 38/-Laurence Scott 9/6 i 14 - 4/6L ond . Elec. W ire 28/6 1 39 - 10/6M urex 3 | 4£ 20 -Siemens 21 / - 37 /- 1 6 -Tel. C onstruc tion 38/— 62 6 24/6W est (Allen) 6 1- 8/9 2/9

This W eek’s Changes
With two business days taken out o f last 

week for victory celebrations, prices could 
hardly be expected to show striking changes. 
The general tendency was dullish, for the 
political reasons, foreign and domestic. 
A drop o f 10s. low ered D e la Rue shares to 
104 , which com pares w ith 11 & a few weeks ago. M urex at 4 |  and  A utom atic Telephones 
a t 70s. went back 2s. 6d. each. These last two falls are ascribed to  profit-taking by 
previous buyers who had got in m ore cheaply. 
It is equally possible that last week’s sellers 
may have included som e w ho h ad  no profit 
to take. International C om bustion  are down 
£ at 74. Electric & M usical (10s.) shares at 34s. 9d. are 6d. lower, A. C. Cossor (5s.) 
shares at 33s. 6d. being better by the same 
am ount. Vactrics eased off to  23s. 6d.
Bright Spots

British V acuum  Cleaner are nearly a florin higher a t 34s. 9d. ex dividend. British 
Insulated at 6 /£  and  C allender’s at 6-^ hold their gains, and  H enley’s are a trifle harder 
at 29s. 9d., equal, o f  course, to  119s. for a £1 
share. G eneral Electric 64  per cent, pre­ference at 35s. are 6d. better. G reat N orthern  
Telegraphs rose £2 as a result o f the liberation 
ol D enm ark. The dollar stocks responded 
with im provem ents to  the victory news. International “ Tel. & T el.”  went up 2 to  36, 
Brazilian T ractions f  to  27 f and  C anadian 
M arconi 6d. to  13s. 6d. T he only changes 
am ongst hom e electricity supply shares is a gam  o f 6d in City L ights to  22s. 6d. and a 

decline, to  44s. 6d., in M etropolitans, 
th e  Indian  group is q u ie t; M adras Electrics
? o w e ? T 6 3 ? 6 d 5S' C , ' CU" a TramS R
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Export Delivery Details
H o w  T o  A v o id  Irritation  and D elay

THE im m inent prospect o f a return to 
peacetime activities prom pts the follow­ing notes for the consideration o f those of our exporting m anufacturers to whom they 

are applicable. The points raised are based 
on the thesis that a not inconsiderable portion of the engineering export business consists o f small repetition orders and that 
the placing o f these is influenced, not by 
weighty conferences o f senior officials, but by an abstraction which for lack of closer definition may be called reputation. I believe 
that this reputation arises from 
the pooled opinions o f jun io r By F. G. 
members o f the purchaser s staff, s.Eng., .
and that these opinions are in­
fluenced by individually un im portant, but 
collectively decisive, details which are far too 
often overlooked by m anufacturers.

Modern com petition has ensured that there is little difference in the quality and per­
formance of the products o f leading engineer­
ing firms, and chief engineers will incline 
away from those firms whose reputation is 
bad with the men on whom they rely to 
install and operate new gear. In chrono­logical order, these men are the storekeeper, the erector, the operator and the engineering 
office staff. Quite small details can cause the difference between a rapidly installed and 
comfortably forgotten job , and one which drags on until all concerned are heartily sick 
of the product and its producer. Here are 
a few of those details.

Points about Packing
The storekeeper asks for a stout case which will arrive unbroken, bearing num bers 

which agree with the shipping papers and are easily visible in the harsh shadows cast 
by tropical sunlight. A nd if these num bers 
are marked on m ore than  one face he may be saved hours o f searching in a crowded, 
sticky unloading bay. Sim ilar num bers are 
often used by different suppliers, and a clear 
indication of the contents and /o r the supplier's name will prevent exasperating confusion.

When the erector takes over he hopes, 
often too optim istically, to find the interior 
packing suited to the contents. W ood wool and shavings are useless for ferrous m aterials in the tropics ; electrical parts must be thoroughly sealed and if parts have to be 
detached for transit they m ust be clearly identifiable— and complete. Two copies of any drawing necessary to  assembly will 
relieve the erector o f the annoying need to keep an only copy clean so th a t it can be returned to “ the office ” for record purposes. General arrangem ent drawings sometimes

assum e a degree of fam iliarity with the subject not possessed by the erector, who hates to call on his superior unless he is completely fogged, tem pting him to make 
guesses which may have expensive cori- 
sequences. In short, assembly and erection instructions cannot be made too simple.

C onstructional irritations to be avoided include the use o f bastard  size com ponents unless suitable tools are provided, the omission of adequate lifting and handling lugs, and projecting thin castings which will 
be broken off as soon as native 

Copland, labour lays hands on the job.
i.M.LE.E. W orking tolerances should beclearly indicated; access to  site 

may involve, with often prim itive handling 
gear, a complete stripping and reassembly of new plant. This can be vexatious enough 
alone, but the absence o f inform ation vital to reassembly can hold up the com pletion of work for weeks. The supplier cannot be 
blamed, but if he has in some measure provided for such a contingency he will earn 
valuable goodwill.

O perational Snags
Difficulties in erection and com missioning 

can at last be forgotten but operational snags are an ever-present nuisance. Personnel overseas changes far more rapidly than is the case in Britain and supervisory staff can 
become very tired of initiating new operators into the mysteries and peculiarities of 
machines. Stopping, starting, lubricating, etc., instructions, clearly printed on a durable 
m ounting will prevent this irksom e necessity. Simplified lubrication and minimum necessary maintenance, robust detail work such as 
piping clips, grease nipples, part labels, etc., 
which will not rust away in a few m onths— 
these and similar factors will ensure that the next machine will be obtained from the 
sam e makers.Machines supplied for use in very in­
accessible regions should be provided (at extra charge, o f course) with those spares 
which the m anufacturer’s experience tells 
him  will first be required. N o gear is 
expected to last for ever and the suggestion 
that such spares be included in an order implies no criticism of the product and constitutes that form of sales service which 
is most likely to lead to repetitive business. 
The ordering of other spares should be made 
as simple as possible and, in particular, the use of com m on sizes o f ball and roller 
bearings induces a favourable opinion in the engineer who has to carry stocks o f bearings 
for norm al m aintenance.
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A final point, one vital to operators using 

native labour, is theft prevention. The covers o f lubrication  oil wells, tool boxes, etc., 
should  be provided with stou t locks, most 
particularly  in  these days o f acute shortage 
and astronom ic prices, conditions which will 
endure for som e considerable time in many places.

The chief engineer is concerned with all the foregoing details. In addition  there are several which affect him  alone. A dequate 
notice o f  the arrival o f new gear, with 
dim ensional data, enables him  to allocate 
staff and tim e for its com m issioning, clear 
sites and prepare foundations, and  generally fit the w ork in to  a program m e norm ally 
crowded and, in these days o f  labo u r shortage,

often chaotic. He will be glad to  receive a catalogue o f  any m anufac tu rer s p roducts— 
if it is no t p rin ted  on  glazed pages which 
stick together and  becom e useless after a few 
m onths in a tropical clim ate. F a r  better to send him very full details o f  a  new jo b  when, 
or before, he receives it th an  a large decorative 
calendar at the New Y ear.These are small details, obviously desirable 
when m entioned but far too  often forgotten 
by British m anufacturers whose foreign and 
colonial sales staffs seem to need the guidance 
o f m en who have had to com mission in­com plete gear dam aged in transit, with 
inadequate tools and inform ation, a t the 
height o f  a m onsoon, a West African rainy season or in frozen tundra .

Iran ian  Im ports
C h ie f  G ains b y  U n ite d  States and Sw itzerland

THE accompanying statement gives the valircs in thousands of rials (rial equals about 3£d.) of the chief imports of electrical goods into Iran (Persia) in 1943-44, with a note of increase or decrease on 1942-43 where com­parative figures are available. The outstanding increase was in radio receivers, in which Switzer­land shared largely, while the only advance made by Great Britain which is worth mention­ing took place in the cable trade. Business in both lamps and telegraph material made a big recovery, imports of these having trebled at

least. Another noteworthy increase was in meters. On the other hand power plant and accumulators have been declining. Among supplying countries the appearance of India is noteworthy, as also is that o f Russia in the radio trade. Germany and Japan still found some business.For the im port of practically all products into Iran licences have to be obtained from the Foreign Trade Control Division. Teheran, which works with the Middle East Supply Centre, Cairo.
Class o f  G oo ds and  C ountry  o f  Origin

1943-44
Rials(000 )

Inc. o r dec. on 
1942-43

M otors . dynamos, convertors, etc. 224 -  244F rom  G e rm a n y . . 28 -  12„  G rea t Britain 124 +  4,, U nited  States 23 4- 23British India 49 4- 32
Electr ic  lamps— 3,481 4- 2,241F rom  Soviet Russia 52 - 658„  U nited  States 1.349 4- 1.324„  G rea t Britain 1.670 -  1,310„  B ritish India 370 4- 370
E le c tr ica l apparatus fo r  signalling , 
lighting, starting, etc., vehicles— 29 -  580F rom  G e rm a n y . . 10 4- 3„  U nited  States 18 - 324

Fans fo r  houses— 226 4- 219From  G e rm a n y . . 100 4- 94„  G rea t Britain 37 4- 37„  British India 12 4- 12„  Iraq 77 4- 77
E lectric ity  meters— 1,813 4- 1,353F rom  Sw itzerland 1,697 4- 1,677G rea t Britain 34 -  323„  Japan 14 4- 14
Radio receivers and radiograms— 10,044 4- 7.464F rom  U nited States 1,328 4- 448„  Iraq 1,749 4- 1,475„  Sw itzerland 4.498 4- 4,392„  Soviet Russia 1,143 4- 425
Rad io  valves 131 -  14

F ro m  G rea t Britain 21 16
„  U nited  States 49 -  21
„  Sw itzerland 42 4- 42

S&viet R ussia 8 -  3
Other parts fo r  radio— 134 -  32

F rom  Sw itzerland 127 4- 127
,, U nited  States 3 -  27

Telephone m aterial— 333 *

C lass o f  G oo ds and  C o u n try  o f  
O rig in

1943-44
R ia ls(000)

Telegraph m aterial—F rom  U nited  States 
G rea t B ritain 

Accum ulators and parts—F rom  U nited  States „  B ritish India  
D ry  batteries—F rom  G e rm a n y . .

„  U nited  States „  G rea t Britain British Ind ia  
Ammeters, voltmeters, etc.—F rom  Sw itzerland ,, G re a t B ritain 
Insulated wire and cable , lead- 

covered or arm oured—F rom  G erm any 
D itto  with rubber or s im ilar insut 
tion—

F rom  G rea t B ritain 
„  B ritish India 

Ditto with s ilk  insulation (fro British India)
Ditto , other—

F rom  U nited  States „  G rea t B ritain Japan  
Insulating tubes—

F rom  G erm an y . .
„  G rea t B ritain

Unspecified e lectrica l m aterial__F rom  Germany-
G rea t B ritain „  Soviet R ussia 

Electro-mechanical apparatus not 
over 5 kg such as vacuum 
cleaners: polishers, coffee grinders 6

__________ C om parative  figures n o t available.

Inc. o r dec. on 
1942-43

1,107
1.04364

139134420091216010207
9925
27
15

739706
15
23,3191,8911,0552294

1380378741762 -L

4- 829
4- 1.043-  213-  889-  506-  278
4- 1884- 94- 114

172*
16
27
15
24150134

11.584
1,34074

20863944
96213411
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\K W  PA T E N T S
E lectrical Sp ecifica tion s R ecen tly  P u b lish ed

The numbers under which the specifications will be printed and abridged are given in parentheses. Copies o f  any specifications (l.r. each) may be obtained from  the Patent Office, 25, Southampton Buildings, London, W.C.2.
H ALLDAY & SON (1922), Ltd., and R.. Bain.—“ Electric tumbler switches.” 19721. November 25th, 1943. (568972.)Babcock & Wilcox, Ltd.—“ Steam generating installations.” 9656/43. July 4th, 1942. (568924.)British Electric Transformer Co.,. Ltd., and A. C. Whish.—“ Temperature alarm devices.” 12834. August 9th, 1943. (568934.)British Thomson-Houston Co., Ltd. (General Electric Co.).—“ Electric circuit controllers.” 20234. December 3rd, 1943. (568984.)A. C. Cossor and A. T. F. Reeves.—“ Cutting devices for electric cable sheathing and the like.” 17234. October 20th, 1943. (568907.)Crompton Parkinson, Ltd., and A. W. Angold.—•“ Prepayment mechanism for meters and the like.” 12147. July 26th, 1943. (Addi­tion to 515223.) (569001.)D. R. Davies and Metropolitan-Vickers Electrical Co., Ltd.—“ Gas-blast electric switches or circuit-breakers.” 18429. Novem­ber 5th, 1943. (568967.)H. Fitzpatrick and A. A. Fitzpatrick.— “ Dynamos.” 17508. October 25th, 1943. (568942.)F. R. Ford.—“ Morse or other code operated printers, or teleprinters.” 17148. October 19th, 1943. (568938.)General Electric Co., Ltd., E. Harvey and T. J. Curtis.—“ Vacuum cleaners.” 15537. September 22nd, 1943. (568958.)E. E. Griffiths and J. E. Griffiths.—“ Thermo­static means for regulating the heat supply to liquid-heating apparatus.” 15443. September 21st, 1943. (Addition to 555298.) (568957.)Hanovia, Ltd., and J. W. Kolbert.—“ High- pressure mercury vapour discharge tubes.” 15918. September 28th, 1943. (568960.)N. L. S. Hay.—“ Method of and means for electrodeposition of chromium.” Cognate applications 18936/43 and 19962/43. November 13th, 1943. (568,869.)Heating Construction, Ltd., and H. G. Darby.—“ Hot-plates for domestic cooking apparatus.” 17718. October 27th, 1943.(568865.)G. R. Hook and Westool, Ltd.—“ Electro­magnets.” 18544. November 8th, 1943. (568867.)Insulation Equipments, Ltd., and A. G. Snell. —“ Mounting of panels and the like.” 2861/43. February 21st, 1944. (568852.)Johnson & Phillips, Ltd. and C. J. H. Stevens. —“ Electrical plug connectors.” 5101. March 30th, 1943. (568916.)J. McDonald and G. W. B. Electric Furnaces,L td  “ Furnaces with circulation of internalatmosphere.” 16638. October 11th, 1943.
^M a rc o n i Wireless Telegraph Co., Ltd.— “ Cathodes for electron-discharge devices.” 16362/43 October 6th, 1942. (568962.)

“ Viewing devices.” 17319/43. July 9th, 1942. (568982.)F. Miller.— “ Electric iron automatic tem­perature control, or the like.” 16345. October 6th, 1943. (568961.)
H. Miller & Co., Ltd., and W. R. Smith.— “ Electric generators.” 17403. October 22nd, 1943. (568864.)P. A. H. Mossay.—“ Variable choke coils.” 18772. November 11th, 1943. (568868.)Pressed Steel Co., Ltd., and E. G. Rowledge.— “ Method of lubricating refrigerator motor- compressors.” 2143. February 5th, 1944. (568991.)
D. R. Price and Metropolitan-Vickers Elec­trical Co., Ltd.—-“ Electrical remote-control systems.” 14472. September 4th, 1943. (568952.)
Scophony, Ltd., A. E. Adams, H. W. Lee, P. L. F. Jones and G. Wilkenhauser.—“ Optical apparatus.” 16995. October 15th, 1943.(568981.)A. C. Scott & Co., Ltd., and G. W. Ashton.—- “ Wire-drawing machines.” 21128/9. Decem­ber 16th, 1943. (568878/9.)
M. L. Teles.—-“ Sound-operated electric gear.” 17741. December 14th, 1942. (568887.) Ditto, 20321/44. (Divided out of 568887.) (568912.)Telephone Mfg. Co., Ltd., S. J. Smith and R. St. G. Terry.—“ Apparatus for indicating the end of a predetermined time period.” 21606/44. December 30th, 1943. (Divided out of 566345.) (568975.)E. J. W. Watkinson.—“ Grids for reducing secondary X-rays.” 13625. August 20th, 1943. (568908.)Zenith Radio Cpn.—“ Radio receivers.” 4406/43. January 16th, 1942. (568915.) Ditto, 20537/44. (Divided out of 568915.) (568944.)

U .S . and Russian Reconstruction
F AR-REACHING plans for the use of American goods, credit and services for the post-war reconstruction and development of the Soviet Union were disclosed at a meeting of American business men and Soviet representa­tives in New York.Mr. E. C. Ropes, head of the Russian section of the Department of Commerce, told the gathering that Congress would probably soon approve a plan to open large credits to Russia in the form of long-term loans to help finance purchases in the United States. M. Gusev, head of the Amtorg Trading Corporation, said that purchases would include a vast series of plants for the manufacture of building materials and equipment for making prefabricated houses and parts. He added that building and con­struction offered one of the brightest and biggest fields for trade with America and disclosed that large post-war contracts had already been signed with the General Electric Company and others “ only awaiting the establishment of terms of payment.” —Reuter.
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tO X T R A C T  IXFORM ATIOA
A ccep ted  T en d ers and P r o sp e c t iv e  E lec tr ica l W o r k

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

Adwick-le-Street. — May 19th. U.D.C- Electricity Department. E.h.v. steel-wire armoured and l.v. steel-tape armoured cables ; 250-kVA indoor transform er: and substation distribution panel. (May 4th.)
Amble.—June 14th. Electricity Department. L.v. mains and distributors, feeder pillars and services. (See this issue.)
Australia. — P e r t h .  — June 21st. Govern­ment o f Western Australia. Switchgear, motor-generator sets and batteries. (May 4th.)
Dunbar.—June 9th. Town Council. Supply and installation of street lighting equipment including poles, lanterns, wiring and control gear. Specs, from burgh surveyor.
Manchester.—June 5th. Electricity Com­mittee. Low-pressure pipework, etc., at the Stuart Street generating station. 10,000-kVA transformer, Denton (West) substation. (See this issue.)
Salford.—May 26th. Electricity Department. Steel street lighting standards. (May 4th.)

Orders Placed
Bradford.—Electricity Committee. Accepted. 22,500-kW turbo-alternator and modifications to associated condenser plant, etc.—C. A. Parsons & Co.500 temperature compensated, single-phase house service meters (25-A).—English Electric Co. 500 ditto.—Sangamo Weston. 100 un­balanced load, 3-phase house service meters (25-A).—Chamberlain & Hookham. 100 ditto (10-A).—Ferranti.
Glasgow.—Corporation Lighting Committee. Accepted. Annual stores; Electrical fittings and accessories.—Holland House Electrical Co. ; Wm. Geipel ; British Electrical & M anu­facturing Co. ; Wm. McGeoch & Co.
Liverpool. — Electric Supply Department. Accepted, subject to sanction. Apparatus in connection with extension of the distribution system:—-Two 15,000-kVA transformers (£21,760).—Metropohtan-Vickers. Four 33-kV oil-filled reactors (£6,280).—English Electric Co. Recommended. Additional protective gear at the Clarence Dock power station : Busbar pro­tective equipment for main 33-kV volt switch­board (£6,215), multicore cables (£6,200), m odi­fications to existing neutral switchgear and new cell work (£4,973) and three main neutral earth­ing resistors (£3,690).—B.T.H. Co. Three alternator neutral reactors (£1,059) and three alternator drain resistors (£640).—Metropolitan- Vickers.
London.—B a t t e r s e a . —Electricity Committee. Accepted. Telpher plant (£2,530).— Mitchell Engineering.
Swindon.—Electricity Committee. Accepted. 500-kVA transformer (£365).—Bryce Electric Construction Co.

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

Birkenhead.—Timber works for Marchbanks & Co., L td.: R. Owens & Son, architects, 11, Westminster Chambers, Liverpool, 1.
Blackpool.—Works additions and canteen, Vicarage Lane; Wm. Eaves & Co.
Bootle.—Works extensions; Johnson Bros. (Dyers), Ltd., Bootle Dyeworks, Liverpool, 20.
Cheltenham.—Houses (100), Winchcombe; Px.D.C. surveyor.
Cheshire.—Extensions, Clatterbridge (£7,500) and West Park Institutions (£4,500); county architect, Chester.
Chesterfield.—Extensions to works; Sheep- bridge Coal & Iron Co., Ltd.Buildings (£600,000), Ashgate Road, for Chesterfield Hospital Board; M. H. Boone, superintendent-secretary.
Derby.—Radio-therapy centre, Derby Royal Infirmary; clerk.
Henley.— Maternity block, Henley and District War Memorial H ospital; clerk.
Kent.— County horticultural institute, Swan- ley: county architect, Maidstone.
Lancashire.—Junior and infants’ school, Huy- ton ; A. T. Nicholson, county architect, County Ofiices, Fishergate Hill, Preston.
Manchester.—Works extensions for T. C. Thompson & S on ; B. Pendleton, architect, 16, Brazennose Street, Albert Square, Manchester, 2 Additions to works for E. Raffles & Co., L td .: M oston Brick and Building Co., Ltd., Kenyon Lane, Manchester, 10.Extensions to laundry; W. Watkins & Son. W hitworth Park Laundry, 150, Lloyd Street, Moss Side, Manchester, 14.
Newcastle - on - Tyne. — Factory; Northern Coachbuilders, Ltd., Claremont Road.
Nottinghamshire.—Farm  institute, Ramsdale Park; county architect, Shire Hall, Nottingham.
Plaistow.—Completion o f new wing at St. Mary s H ospital; clerk.
Portsmouth. — Additions (£24,790), Royal Portsmouth Hospital ; secretary.
Rotherham.—Nurses’ home, Doncaster Road • V. Turner, borough engineer, Town Hall.
Stratford (Essex).—Extensions, Queen M ary’s Hospital; secretary.

n ^ ? , mbl« olat‘on hosPital to be established (jointly with Harrow and Hendon authorities);
Hall PP’ orough surveyor, Wembley Town

b J K iK S c S f f l - SMdick Road: c“”-
of m aternity home

H.0W ^nLde°rsPItal (£1°-°00); Mrsl
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F A M O U S H Y D R O -E L E C T R O  S T A T IO N S .
H ere is another view o f  the m ighty Grand Coulee Dam, one o f  the greatest 
undertakings o f  its  k in d  in America, in the S tate o f  Washington. The dam  
has an u ltim ate capacity o f  1 ,9/ 4,000 kw . or 2 ,477,000 h.p. o f  electrical power.

M E A S U R E M E N T  L I M I T E D

E l e c t r i c i t y  a n d  W a t e r  M e t e r s  o f  Q u a l i t y  

T E R M I N A L  H O U S E ,  L O W E R  B E L G R A V E  S T . ,  L O N D O N ,  S . W . 1

CM 3 2
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T H E

STERLING 
VARNISH CO.

L T D ,

TRAFFORD PARK 
M AN CH ESTER

Tel.: TRAFFO RD  P A R K  2231 

Cable : D IE L E C T R IC ,  M A N C H E S T E R

153 k W  D y n a m o .  Photo by courtesy of Laurence, Scott 
and Electromotors Ltd.

1 8 9 4
O V E R

FIFTY YEARS SERVING THE 
ELECTRICAL INDUSTRY 

THROUGHOUT THE WORLD

Special i s t s
in

Insulat ing
Varnish

I » 4 5 S t a t o r  fo r  25,000 k W  T u r b o  A l t e r n a t o r .
Photo by courtesy ofThe English Electric Co. Ltd.
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HOME, 1945

W. T. GLOVER & Co. Ltd.
TRAFFORD PARK MANCHESTER 17
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________
! 30,000-kW TURBO-ALTERNATOR

G EN ER A T IN G  D IR E C T  AT  33,000 VOLTS 

 ̂Installed in a Power Station in England

A l s o  m a n u f a c t u r e r s  o f  

T U R B O - B L O W E R S ,  T U R B O - C O M P R E S S O R S ,  

S U R F A C E  C O N D E N S I N G  P L A N T ,  G E A R I N G ,  

ELECTRICAL TRANSFORMERS,  SEARCHLIGHT REFLECTORS, ET.C
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IN GREAT DEMAND

T H R E E - P H A S E
MOTORS up to S H.P.

FRAME RB. 5 H P.

In sizes up to 2 H.P. these 3-phase 

motors are mechanically interchange­
able with the famous N E C O  D.C. 
and single phase motors of the same 
rating.

T H E  N O R M A N D E L E C T R I C A L  C O .  L T D .
N O R T H  C T R E E T  • C L A P H A M  C O M M O N  L O N D O N  S W  4 T E L :  M A C A U L A Y  3 2 1 1 - 4
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Dincnm
FOR THE TRADE O NLY

H . M . V .

H O U S E H O L D  A P P L I A N C E S

The H.M.V. Household Appliances Division of the Gramophone
Company have pleasure in announcing to the Trade the names of
heir selected Wholesalers who will, as soon as supplies become
available, commence active trading in our products.
Details of the Company’s trading policy will be available to dealers
and other enquirers from any of the Wholesalers listed, who will be
pleased to extend their closest co-operation.
Should there be any matters which require pecial attention the
Company, if notided, will be pleased to give the fullest assistance.

N A M E H E A D  O F F IC E

Albion Electric Stores . Leeds
Algers Wholesale Supplies Ltd. Newport
Alliance Wholes^e Ltd. London
Baxendale & Co. Ltd. . . . . . Manchaster
T. Beadle & Co. Ltd. . . . . Hull
British Electrical & Manufacturing Newcastle

Co. Ltd.
Brown Bros. Ltd. . London
H. Clarkson Morecambe
A. E. Dees Ltd. . Newcastle
Downes & Davies . . . . Liverpool
J. Dyson & Co. 1944 Ltd. Bradford
Eirco Wholesale Ltd. . Belfast
Electrical Components Ltd. Birmingham
Flinders (Wholesale) Ltd. Ipswich
Louis G. Ford Ltd. . . . . . Eastbourne
Furse Wholesale Ltd. Nottingham
Gardiner, Sons & Co. Ltd. Bristol
Gothic Electrical Supplies Ltd. Birmingham
Hirst, Ibbetson & Taylor Ltd. Manchester
Holland House Electrical Co. Ltd. Glasgow
Arthur Jones & Co. (Electrical Middlesbro'

Wholesalers) Ltd.
Kennedy’s (Bournemouth) Ltd. . Bournemouth
Lugton & Co. Ltd. . . . . London
Midland Auto-Components . Birmingham
Needham Engineering Co. Ltd. Sheffield
F. D. Newcombe & Co. Ltd. Exeter
R. J. S. Services Ltd. . . . . Stoke-on-T rent
James Robertson . . . . Glasgow
Rowe Bros. & Co. Ltd. Liverpool
Simpson, Baker & Co. Ltd. Bristol
Sloan Electrical Co. Ltd. . London
Thompson, Diamond & Butcher . London
Wessex Electrical Wholesalers Bath
William Wilson & Co. (Aberdeen) Ltd. . Aberdeen
E. A. Wood Ltd....................................... Birmingham
Wood & Cairns Ltd. Edinburgh
Z. Electric Lamp Supplies Co. Ltd. London

AND BRANCHES

★  K E E P  T H IS  L IS T  F O R  F U T U R E  R E F E R E N C E

R O TO R C AM  SW IT C H  
15 and 30 AMP 500V 

(MuUipole)
C R A IG  &  D E R R IC O T T  L T D .

WMsa7; Teddesley Works 
3572 W ALSALL Walsall"

11 CONTROL m DEVICES

CROSSLAIMD
-  specialists  

in the 
m anufacture 

& d esiq n  of 
industrial 

com m ercial 
tiqhtinq 
fittinqs 

flood  
lanterns 
& street 
tiqhtinq 

equipm ent

R & A.G. CROSSLAND
P R IC E  S '.  B I R M I N G H A M  4 .  /«¿/ISTon Cfes!IIJ8/9
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On the road to Victory^

e w . A

The Anchor Cable Co.
Ltd.

British Insulated Cables 
Ltd.

Callender’s Cable & 
Construction Co. Ltd.

Connollys (Blackley)
Ltd.

The Cralgpark Electric 
Cable Co. Ltd.

M E M B E R S  O F  T H E  C A B L E  M A K E R S ’
W. T. Henley’s Tele­

graph W orks Co Ltd.

Johnson & Phillips Ltd.

The India Rubber. 
Gutta-Percha &  Tele­
graph W orks Co. Ltd. 
(.The Sllvertown Co.)

Liverpool Electric Cable 
Co. Ltd.

Crompton Parkinson 
Ltd. (Derby Cables Ltd.)

The Enfield Cable
W orks Ltd.

Edison Swan Cables Ltd.

W. T. Glover & Co. Ltd.

Greengate &  Irwell
Rubber Co. Ltd.

A S S O C I A T I O N
The London Electric 

Wire Co. and
Smiths Ltd. 

The Macintosh Cable 
Co. Ltd. 

The Metropolitan 
Electric Cable & 
Construction Co. Ltd. 
Pirelli-General Cable 
W orks Ltd. (General 

Electric Co. Ltd.)

St. Helens Cable & 
Rubber Co. Ltd.

Siemens Brothers & 
Co. Ltd. (Siemens 
Electric Lamps & 

Supplies Ltd.)

Standard Telephones 
& Cables Ltd.

Advt ofthe Cable Makers' Association, High Holborn House, S2-S4 High Holborn, London, W .C.I.

Union Cable Co.Ltd. 

‘Phone Holborn 7633



The O R M O N D  E N G IN E E R IN G
CO. LTD.

Head Office and Trade Counter 
Ormond House, Rosebery Avenue 

London, E.C.I.
Telephone: Term inus  2 8 8 8  (6 lines) Telegrams: “ Ormondengi, S m ith ”

S t i l l  t h e  s a m e
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s t a n d a r d  o f  q u a l i t y

ELECTRICAL F I T T I N G S

T e s t e d  
a n d  

T  r u s t e d  !

U U L L O .  
- I ' M

E R G
I am the e.g.s. 
un it o f e ne rgy—  
y o u ’ll find me 
in eve ry  radio 
circuit.

ERG
E R G  is the trade  m ark  that w ill 
identify o u r  p roducts o f q u a l it y -  
small parts fo r big jobs.

E R G
— */VVsAA£>/Yvv—  LO N D O N , N .W .I I

Phone : Speedwell 6967
Gfl

R E S I S T O R S  L T D .
1021a, F INCHLEY ROAD

THE LUXwayTO VICTORY OVER 
F I R E S

The Electrical industry  has' 
proved L U X  efficiency, safety and 
certainty in action. C om p le te1 
Fire protection, w ithou t mess.'I l

THE WALTER KIDDE CO.LTD.
L U X  W O R K S  B E L V U E  R D .. 

N O R T H O L T , M ID D S X .
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Q q N N I N jQ

EO. UIPMENT 
FOR HARD CHROME 
DEPOSITION

For reclaim ing and building up 
Engineering products.

Cam s, crankpins, crankshafts, gears, 
bearings, piston rods, cylinders for 
internal com bustion engines, gauges, 

dies, moulds, etc.

Let us help you with your reclamation 
problems.

GREAT  HA MP TON  S T R E E T ,  B I R M I N G H A M  18

w & C° LTP
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T e s tin g

I N !  O U T !  I N !  O U T ! —  

t h o u sa n d s  o f t im e s .  T h is  

machine, designed and made 

in the W y lex  w orks, simulates 

the action of actual usage of a  

W y le x  plug in its socket, and 

does it thousands of times 

more than in a normal life-time. 

These tests are one reason why

MJifler mustbe qccd
G E O R G E  H. SC H O L E S  & C O . LTD.

W Y L E X  W O R K S . W Y TH EN SH A W E. 
MANCHESTER 

Tel: Wythenshawe 2251/2.
Grams: "  K ilowatt,”  Manchester. >
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lC K e rs The repaired 
drill.

CO.. LTDELECTRICAL J/E305T R A F F O R D  P A R K  ••• M A N C H E S T E R  17.

Increase production BY^«"ii^M,:?;TROV,CK'sI L L U M I N A T I N G  E N G I N E E R S

Broken ends ground away prior to 
welding.

The drill shank after welding.

T H I S  D R I L L  W A S  B R O K E N  

D I A G O N A L L Y  A C R O S S  S H A N K

D rills, Reamers, etc., that are 

norm ally  th row n  in the scrap 

box because o f such faults as 

broken shanks, can be effective­

ly repaired and returned to the 

machine shop as good as new, 

by use of

METROVICK
A T O M I C - H Y D R O G E NWE L DI NG  EQUIPMENT
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W A R  EM ERGENCY
LIMPET ADHESIVE TAPE
To meet the shortage of rubber we have 
temporarily ceased manufacture of the famous 

Blackley,”  “ L im pet”  and “  Jockey ”  tapes and 
in their place is introduced a “ W a r  Emergency 
Lim pet”  tape, which will meet all the exacting 
requirements of B.S.S. 1078-42 consistent with 
the lowest possible consumption of rubber.
This tape represents the highest quality which can 
now be manufactured. It is sold only on a 
yardage basis in , f "  and I"  widths, in rolls of 
50-yds., 25-yds. and 10-yds.
W e  shall be pleased to furnish prices, technical 
data, etc., on application.

CONNOLLYS (BLACKLEY) LTD., MANCHESTER 9
T e l e p h o n e  : C h e e t h a m  H i l l  1801 (3  l in e s )

T e l e g r a m s :  “  C o n n o l l y s ,  B l a c k l e y . "

London Office: O S W A L D E S T R E  H O U S E ,  S T R A N D ,  W . C . 2
T e l e p h o n e :  T E M p l e  B a r  5 5 0 6 -7  

T e l e g r a m s  : “  S y l lo n n o c ,  E s t r a n d ,  L o n d o n ! "

This will complete 
the picture I

M anual handling o f bu lk  m aterials m akes a 
decided hole in  available labour— and th a t is 
w here this handy loader fits right into the 
p icture ! M an-pow er for loading, unloading, 
stacking and handling o f Coal, Coke, Sand, 
Steel T urnings, Scrap, and o th er bu lk  m aterials was a puzzle fo r m any industries— until they  
found  this so lu tion .W e  are specialists in  conveying schem es of 
every descrip tion— let us know  your re­
qu irem ents and w e w ill give you details.

T h e  Pa rk e r  range of loaders an d  conveyors also 
includes P A R K E R  Portab le  H o rizon ta l C on­
veyors, Fixed Conveyors ( H o rizon ta l an d  
Inclined ), an d  Sectional G round  Conveyors.

B e lt tcidth* fro m  1 0 *  to 24 *. Discharge height (fixed) from 
0 "  o 2 4 '.  Also icilh ad- 

jvntalle head fo r  altering

L
FREDERICKjPARKER LTD., Extension 19, Viaduct Works, Catherine St., LEICESTER I
Phono : Leicester 6I273 (4 lines). Londo^ f ê xt&^ ° ; f ^  ™  b« r Hou Arundd Street, Strand, W .C.2 i

PARKER Portable Belt LOADERS



Igranic Magnetic Speci­
alities have been tried 
and proved in some of 
the largest industrial 
plants in this country. 
They are built to with­
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, Igranic Type “ M ”  

Magnetic Brake.

W rite for 
D e ta ile d  
L eaflets

IGRANIC ELECTRIC C°LT.D

LO N D O N  & B E D F O R D
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« o n » » »  • » ■ '“ I ' l *  
. h „  K o , h « r h , m s  h,-« under- 

„ k e n  since 1750- Now, »  «1» ■ 

t h e  e l e c t r i c a l
in s t in c t iv e ly  e n d  w it h  e o ^ «

c o n f i d e n c e  to  * « h , r l u m  * "

kinds of smell P » «  P " “ '0"
I f you h a v e  s p e c i a l  instruments. y

r e q u i r e m e n t s  p l e a s e  c o n s u

V/te iùaal Staadaïd 
MiTaumak

w s s s s *

i k e ts ,  T a y lo r ’s C o r r u g a t e d  P a c k in g ,  
C o p p e r  J o in t s  a n d  W a s h e r s ,  C o m ­

p re s se d  A s b e s t o s  J o in t in g s ,  S h im s ,  
a n d  K in g h o r n  T y p e  M e t a l l i c  V a lv e s ,  
t a b w a s h e r s  to  s p e c if ic a t io n s .

W rite  j o r  B rochure

THE

CORRUGATED PACKING
AND SHEET METAL CO. LTD.
GATESHEAD - O N -T Y N E  2 S 3 S 2 5 K E E .

GET A H EAD  
OF POST-WAR 

“ CO N GEST IO N
N O W , before the end of hostilities, let 
us as pioneers of Brass Gravity Die 
Casting, place more than 25 years’ 
experience at your disposal. Our technical 
experts will at all times be happy to give 
unbiased advice on any and every Die 
Casting problem involving the use of 
^ U M IN 'U M  - BR O N Z E , A LUM IN IUM  
ALLOYS, BRASS and W H ITEM ETAL.

THE

N  o  n - F e  i * t * o  u  s 
D I E  C A S T I N G  CO.LTD
Nonferdica W orks, North Circular Roac 

Cricklewood, London, N .W .2  
_________________ Phone : GLAdstone 6377
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CRomPTon̂ PRRKinson
l i m i t e d

the place

is damp and dirty . . .

this is your motor.

I t is the  P ark inson  “  K losd ” fan- 
cooled M oto r. I t  has the  v irtu e  o f 
keeping cool w hile keeping ou t d am p  
and dust. A nd  it does it exceptionally 
well. Being a Parkinson M o to r th a t is not 
extraordinary . But w h at is ex trao rd in ary  
is th a t the special m o to r is one of over
2,000 types in  the s tan d a rd  Parkinson 
range. I t, an d  o th er very m u ch  m ore

u n u su al m otors, can  be ob ta ined  w ith  
rem arkab le  ease an d  speed.
W ith  the Parkinson flow production  system 
standard ised  parts an d  sub-assemblies are 
always kep t stored  and  ready . F inal assem bly 
of any req u ired  type is quickly com pleted  
if  the m oto r is no t a  stock item . In  this 
w ay  C rom pton  Parkinson can  give you a 
service th a t is as good as the  m oto r itself.

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  a n d  B r a n c h e s
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FAMOUS BELFAST 
INDUSTRIES

R O P E - M A K IN G

O ne of m an’s o ldest crafts, finds its 
natural hom e in  Belfast— City o f Crafts­
m en. C raftsm anship  is the keynote, 

too , o f Scott E lectric M otors. T h eir proved reliability is a reflection of the superior 
design and w orkm anship  w hich goes in to  every m odel, from  } h.p. to  250 b .h .p .

W e cu n  d esp a tch  ex-stock 3 -p h a se squirrel-cage M otors u p  to 25 b .h .p .

S C f t T T
NORTHERJf IRELAND

f o r  E / e c t r i c  M o t o r s
is

HUGH J. SCOTT 8 CO (BELFAST) LTD. VOLT WORKS BELFAST.  N I RFLAN

C E R A M  1C an d  
S Y N T H E T I C  R E S I N
E L E C T R IC A L  C O M P O N E N T S

M  E T A  L L I S  E D
M a n u fa c t u r e r s  o f  “  S O L D R U X  ”
P a s te  S o ld e r .  N o n - C o r r o s i v e

E. & M. D EVELO PM EN TS LTD.
492 Ipsw ich Road, Slough, Bucks 

T e l.  : S lo u g h  21435

n m r in q  » q u in  !
Cause - GOOD W O R K  
Effect - IN CREASED  DEMAND

-------------- ( for TRANSFORMERS
CHOKES, RELAYS, ETC. 
C 0 ! L T E S T E R

V detects single turn shorts 
N O T E  N E W  A D D R E S S :

T H E  B A N N E R  E L E C T R IC  C O .  L T D .  
B U R F O R D  H O U SE  . H O D D E SD O N  H E R T S

T e l e p h o n e  : H O D D .  2 6 5 9

BRANDON ELECTRIC
Motors Rewound as New

A.C. or D.C 
UP TO 300 H.P

PROMPT
SERVICE

A L L  M O T O R S  
V A C U U M  IM P R E G N A T E D

F u lly  G u aran teed

BRANDON ELECTRICAL ENG. CO. (LEEDS) LTD.
A . I . D .  A p p r o v e d

N A N C R O F T  M O U N T ,  C H A P E L  L A N E  
A R M L E Y ,  L E E D S  12 
Tel. N o . :  L E E D S  37058
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P e rk in s  D iesels d em an d  little  m a in ten an c e  th ro u g h ­
o u t th e i r  long life o f  se rv ice . N evertheless, clean 
an d  efficient design  to g e th e r  w ith aecessib ilitv  a re  
c h a ra c te ris tic s  o f  all P e rk in s  Diesel I  nits, m ak ing  
m ain ten an c e  a  sim fde ro u t in e  m a tte r . R eliab le , 
eco nom ica l an d  in s tan tly  resp o n siv e , they  a re  to -d ay  
se rv in g  th e  co u n try  in  a  h u n d re d  d iffe ren t w ays.

P E R K I N S  D IE S E L S  A N D  
E L E C T R IC  P L A N T  FO R  

S T A T IO N A R Y . P O R T A B L E  
A N D  MARINE APPLICATIONS 

- P R O V E D  I N V A L U A B L E  IN 
M AN Y APPLICATIONS BY ALL 

T H R E E  F IG H T IN G  S E R V I C E S  
T H R O yG H O U T  THE W O R LD

T e l e p h o n e  — P E T E R B O R O U G H  3 2 4 1
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H A

Ccnsult us m  -

F R ÍE  m s ,

Processinq, 
Mechanical 

Handlinq and 
Infra Ped 

Stovinq-etc....

Fine Finishes

DONALD MACPHERSON & CO. LTD.
ALBION STREET, MANCHESTER 1 

and MITCHAM, LONDON

‘D i r e c t - O - l i t e '

C.M.CHlTItCHOUSE LTD .
CLARENDON WORKS.Cl ARENDON CROSS. LON DON .WII. 
Telephone PARK 8617-8 Telegrams: "UTEPlTlNS NOTARCH

M IC A
BOBBINS

AND
WASHERS

B R I T I S H  M I C A  C °  L TD ■ B E D F O R D

'P h on e : Molesey 556.

MILD STEEL 
CABLE HANGERS AND RACKS,

ROBERT McGREGOR & Co.,
A L P IN E  S T E E L  W O R K S,

E A S T  M O L E S E Y ,  SU R R E Y .
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BLACK & DECKER LTD • H A RM O N D SW O RTH  • M IDDX
’Phone: W est Drayton 2681/6. 'G ram s: “  Blacdeck,”  W est Drayton
B R A N C H  SERV IC E  STAT IO NS : LO N DO N , B IR M IN G H A M , BRISTOL, G LASG OW , LEEDS. M A N C H ESTER, N O T T IN G H A M

W h e n  planning for future high-speed

production, and when time and labour

are vital factors, rem em ber to specify

B & D  Portable Electric Tools. This

'/4" Heavy D u ty  D rill is just one from

a wide range designed to increase

production and reduce time and cost.

The ample power, ease of operation

and trouble-free service of B & D

Tools ensures maximum output w ith

Aircraft members being drilled with the minimum operator fatigue, 
i "  H eavy Duty Drill.

Q u*iaJieA  omx/  l&tteA. ■with
PORTABLE ELECTRIC TOOLS FOR ALL INDUSTRIES

Smee’s
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E I J X C E L  LTD • V I C T O R  W O R K S  - B R O A  D G R E E N  ; .LI  VE  R P O O  L • 14

f ô o i t -  U ^ a t
ELECTRIC C O O K ER S

Havé^yoíTIíad

Send for this 
leaflet which 
describes a new 
departure in 
fuse design and 
c o n s t r u c t io n  
exclusive to—

SLÏDL2 K
5 to ioo amp.

E d w a rd  W i lc o x  &  C o . L td
Sharston Road, W/thenshawe. ManchesterD

dm 1268

A L L  TYPES OF 
C A P A C I  TO RS

for

In d u s t r ia l  A p p l ic a t io n s

in c lu d in g  : 
C apacitor= start M oto rs  

C apacitor=start and run M o to rs  
F luorescent L igh tin g  

Power Factor C o rrec tio n , etc.
F u ll  in fo rm a tio n  a va ila b le  on  request

A. H. H U N T  LTD.

L O N D O N , S .W .18 E std. 1901
Gfl
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“ CIRSCALE” MOVING IRON and MOVING 
COIL AMMETERS and VOLTMETERS 
w ill o-ive you  th e  d a ta  you require

“ C IR S C A L E  ” is the registered trade name 

of the Record Electrical Co. Ltd., and 

applies exclusively to their instruments.

THE RECORD ELECTRICAL COM PANY LTD.
B R O A D H E A T H  • A L T R I N C H A M  • C H E S H I R E .
L O N D O N  O F F I C E .  2 8 , V I C T O R I A  S T R E E T .  W E S T M I N S T E R ,  S.W.l .

Telegrams : "Patella, Sedlst, London." Telephone : Hop 0594 (3 lines)

C A B L E
V  l.R. & THERM O PLASTIC , BRA ID ED , LEAD  C O V ER ED  & SH EATHED  

uni I 1AM ftFIP FI I Til HMiOBcii 1S8-170BarmondMyStrut,LONDON,8.E.1
W I L L I A l f S  U t i r t t  L I H .  Csble Works : W EM BLEY , M IDDLESEX
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iiŚ tś & Ą E$€fV€If OU W? *

ĈABLES
P A P E R  I N 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  

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

L A N C A S H IR E  C A B L E S  LTD ., W A R R IN G T O N ,  L A N C S .  

Con tro lled  by Sterling  Cab le  Co . Ltd., Enfield, Middx., 

specialising in all types o f Rubber, Synthetic Rubber and 

Therm o-P lastic  Insulated Cab les and Flexibles

For the
MANUFACTURE 
of LAMINATED 
SHEETS and  

TUBES

SAMUEL JONES & C0 ..LTD
16-17 NEW BRIDGE STREET.EC.4. FH3SE: C Sfc i 550C

ÇPUAitw&tftlÿ 
& îie> icU . .

D U R A T U B E  &  W I R E  L T D .  
F a g g s  R o a d ,  F E L T H A M ,  M i d d l e s e x

G r e lc o
M U L T I - P L U G

A D A P T O R S
ELEVEN TYPES

Fully illustrated descrip­
tive folder on application

GRELCO Ltd., Greko Works, Hooeott, Minehead. Somerset
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T h i s  I l l u s t r a t i o n  

sh ow s W .  &  G. L a m p ­

holders, one o f m an y  

types of lam p h o ld e rs  

supp lied  w ith  and  

w ith o u t p o r c e l a i n  

in te rio rs.

A  w ide  and c o m p re ­

h e n s i v e  r a n g e  o f  

e lectrica l accessories  

i s  a v a i l a b l e  f o r  

Essentia l Serv ice.

WARD&GOLDSTONE Ltd. P e n d l e t o n ,  M a n c h e s t e r .  6 .

EVANS LIFTS
FOR ALL DUTIES
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R E M IN D E R
-  a n d  a  

W a r n i n g  . . .

B efore  th e  w ar w e co n stan tly  
vtrged th e  necessity  fo r specially 
co n s tru c te d  a lu m in iu m  u te n ­
sils fo r  e lectric  co o k in g .
V ery  m any S upply  A u th o ritie s  
fo llow ed  o u r  advice, in sta lled  
P Y R A M ID  utensils  an d  d u ring  
th e  w ar years have reap ed  a r ich  rew ard  in th e  tro u b le -free  
service they  and  th e ir  c o n ­
sum ers have received.
A lu m in iu m  u tensils  a re  now  
being m ade again - a n d  by a few 
w ho  nev er m ade th em  befo re .
I t is v ita l to  rem em b er th e re ­
fore  th a t having a flat b o tto m  
does n o t m ake a special u tensil. 
D is to rt io n  will positive ly  and 
in ev itab ly  fo llow  unless th e  sides an d  base o f th e  u ten sil are  in  the  co rre c t p ro p o rtio n s .
W ith  P Y R A M ID  A lu m in iu m  
U ten sils  y o u  d o  k n o w  precisely  
w h ere  y o u  a re —they  are m ade 
A N D  G U A R A N T E E D  to 
avo id  any d is to r tio n .
D o n ’t be m isled ; d o n ’t let y o u r 
co n su m ers  be m isled.

i 1» k
Aluminium Utensils 
specially constructed 
for Electric Cooking

HAGUE & McKENZIB, LTD.. BIRMINGHAM. I

A S suppliers of Waxes and Di- 
e l c c t r i c C o n i  p o u n d s  to 

Government specifications to the 
leaders in the Electrical Industry, 
we have established a reputation 
second to none for our

K I N

W A X E S

C on su lt u s  —
Temple Bar 5927

As specialists in the manufacture 
of Waxes, our Research facilities 
are at the disposal of those who 
require a W ax for any technical 
purpose. Our Waxes are used 
for Service components.
A.I.D. AN D  C.I.E.M.E. TYPE 
APPRO VED  FOR ARCTIC  AN D  
TRO PICAL CO NDITIO NS.

ASTOR BOISSELIER 
& LAWRENCE LTD-

SALES DEPT.

N O R F O L K  H O U S E ,  N O R F O L K  S T R E E T  

S T R A N D  - - - L O N D O N ,  W . C . 2

Streu/ed R o d
A N D

A L L T H R E A D  
S T U D S

S T E E L  
B R A S S  A N D  

C O P P E R

M u l c a r e , M e s s e r
H A T F IE L D  R O A D ,  Jr. A L B A  M S

T e l e p h o n e  1201

Plastic Cable and Pipe Clips
Strong and Resilient, Proof 
against Rust, Rot, W eather, 
Oil and Petrol 

Radiused Edges - High Insulation Value
Manufactured by :

THE H M D  MANUFACTURING ((. LTD.
F O R D  S T R E E T  M I L L

C H E S T E R G A T E  - S T O C K P O R T
  Telephone: STOCKPORT 39-47

RP-488
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M O D E R N  D E S IG N  -  T O T A L L Y  E N C L O SE D

H e ad  Sa les O f f ic e :  32  V I C T O R I A  S T R E E T . W E S T M IN S T E R ,  L O N D O N ,  S.W .1

Tel. ABBey 2023 j
G



LONDON ELECTRICAL COMPANY («a«™̂ Ltd
WATERLOO 5 6 2 0  LON D O N  • S E 1
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■ B a r t o n ’s  h r  e  c l  C o n d u i t -

R E V ISE D  P R IC E  L IST  W ILL  BE  S E N T  U P O N  R E Q U E S T

ELECTRICALLY
W e l d e d  C o n d u it  

is

HERE AGAIN!

AND 
THERE’S 

NO NE BETTER

IN ALL TYPES AND SIZES
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CREOSOTED POLEfor
P O W E R  

L IN E S
Telegraph Poles,
Engineering and 
Constructional 

Timbers of Every 
Description.

IBURT. BOULTON & HAYWOOD Ltd
BRETTENHAM  HOUSE, W ELLINGTON STREET, W.C.2
Telephone. Temo/e B a r 5 8 0 /  (5Hnes) T e le g ra m s . B u r b o u l .  R a n d .  L o n d o n

Depots: LONDON
NEWPORT.SOUTHAMPTON Et

MAXIMUM  
DEMAND 
ALARM

FOR CONSUMERS’ 
INSTALLATIONS

GIVES WARNING 
AT ANY 

PREDETERMINED  
LOAD

T IM E  LAG  15, 20 OR 
30  M IN U T E S  

S IN G L E  O R  3-PH ASE

rae/ g ) g / f ^  f/V C M /ff/? //V G .C o  ¿m .
M AKERS O F M A X IM U M  D EM AN D  IN D ICATO RS

T A M W O R T H  L A N E  W O R K S ,  M I T C H A M ,  S U R R E Y

A  P O W E R F U L ,  R O B U S T ,  S E L F -  
S U S T A I N I N G  W I N C H

Snulled n il «paca. «¿la or fra driving. »1»» vpaeial typv*, including n *’ '

Alao aid
Blind«. Aero- 
npn. Electric 

Lighting Filling» in Hnlla.
D>n|cn. Curtain», 

ica. Steamer Lid.. HcpitaU.

Phone : Uplands 4871/2
Ip k o o4 E ig c jw e  Fbu^.<£9YD0rt.

" r a t c h e t s , p a w l s , s p r i n g s

O R  G E A R  W H E E L S __________

EQU IPM ENT
L E C  O industries'̂  LT D

WILLIAMSON S T R E E T - W O L V E R H A M P T O N
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&.6.C. P R O D U C T M A D E  I N E N G L A N D

Advt. of The General Electric Co., Ltd ., Magnet House, K ingsw ay, London, W. C j 2
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C LA SSIF IE D  A D V ER TISEM EN TS-
A D V E R T IS E M E N T S  for insertion in the following 
f i 1 a s *ssue are accepted up to F i r s t  P o s t  on M o n d a y , a t D orset House, Stam ford Street, London, S .E .l. (See nolice below for W hitsun issue.)T H E  C H A R G E  for advertisem ents in this section is 2/- per line (approx. 8 words) per insertion, minimum 2 lines 4/-, or for display advertisem ents 30/- per inch, w ith a minim um  of one inch. Where the advertisem ent includes a Box N um ber there is an add itional charge of 6d. for postage of replies. S IT U A T IO N S  W A N T E D . — Three insertions under this heading can be ob tained for the price of two if ordered and prepaid w ith the first insertion.

R E P L IE S  T O  advertisem ents published under a Box N um ber if not to be delivered to any particular firm or individual should be accompanied by instruc­tions to this effect, addressed to the Manager of the ELECTRICAL REV IEW . Letters of applicants in such cases cannot be returned to them . The name of an advertiser using a Box Num ber will no t be disclosed. All replies to Box N um bers should be addressed to the Box N um ber in the advertisem ent, c/o ELECTRICAL REV IEW , D orset House, S tam ­ford Street, London, S .E .l. Cheques and Postal Orders should be made payable to ELECTRICAL 
R EV IEW  LTD. and crossed.

Original testimonials should not be sent with applications for employment.

W HITSUN
Classified Advertisements for our issue 
of M a y  25 closed for press first post  

on F R ID A Y ,  M A Y  18

O FF IC IA L  N O T IC ES , 
T EN D ER S , ETC .

C IT Y  OF M A N C H E S T E R

r p H E  Electricity Committee invites tenders for the
4- supply, delivery and erection of the  following : —

LOW -PRESSU RE PIPEW O R K . E T C .— STUART STREET GEN ERA TIN G  STATION (Specification No. 828).10,000-kVA TRANSFORM ER — DENTON (WEST) SUBSTATION (Specification No. 829).
Specifications, etc.. may be obtained on application to Mr. R . A. S. Thwaites, Chief Engineer and Manager. Electricity D epartm ent, Town Hall, Manchester. 2. on payment of a fee of one guinea for each specification, which am ount will be refunded on receipt of a bona fide tender. . _Tenders, addressed to the Chairman of the  Electricity Committee, to  be delivered not later than  10 o ’clock a.m. on Tuesday. 5th June. 1945.

P H IL IP  B. DINGLE.Town Hall. M anchester, 2. Town Clerk.11th May. 1945. 1981
A M B L E  U R B A N  D IS T R IC T  C O U N C IL

f P E N D E R S  are invited from British manufacturers and / or Contractors for the  following : Supply, laying and jointing of L.T. Mains and Distributors, supply, erecting and connecting of Feeder Pillars, and laying, jointing and connecting of services.Copies of the  specification may be obtained from Mr. W. C. Roy, E lectrical Engineer and Manager. Amble Urban D istrict Council Electricity D epartm ent, D ilston ' Terrace. Amble. Northumberland.Tenders, enclosed in plain sealed envelopes, and endorsed in top left-hand corner “ Cables H arbour,” to be lodged with me NOT later than  5 p.m. on Thursday, 14th June. 1945.The Council do not bind themselves to accept the  lowest
01 anV ° fler- R. J .  HOGG.Council Chambers. Clerk, Amble U.D.C.Amble. N orthum berland.11th May. 1945. 1982

A P P O IN T M EN T S  F IL L E D
Dissatisfaction having been so often expressed th a t un- successful applicants are left m ignorance of the  fact tha t the rSsition applied for has been filled, may we suggest th a t Advertisers notify us to th a t  effect when they have arrived a t a  decision? We will then insert a notice free of charge under this heading.

S IT UA T IO NS VAC A N T ____
None of the vacancies for women advertised in these 

columns relates to a woman between 18 and 41 unless such 
woman (a) has living w ith her a child of hers under the 
age of 14, or (b) is registered under the B lind  Persons Acts, 
or (c) has a M inistry of Labour verrait to allow her to 
obtain employment by individual effort.

C O U N T Y  B O R O U G H  OF H A S T IN G S

Appointment of Engineer and Manager, 
Electricity Undertaking

TH E Council invite applications for the  position of Engineer and General Manager of their Electricity Undertaking from applicants who are corporate members of the  Institu tion of Electrical Engineers experienced in the  management and adm inistration of an Electricity Undertaking. Corporate membership also of the In stitu ­tion of Mechanical Engineers would be an advantage. The salary for the  position will be in accordance with the agreement made by the  National Jo in t Committee of Local Authorities and Chief Electrical Engineers, dated the  9th July. 1941, and in accordance with Clause 10 of the  agree­ment the  salary for the first year will be 85% of the full salary and for the  second year 92£% thereof. A motor car allowance of £125 will also be paid.The appointm ent will be subject to  the  provisions of the Local Government Superannuation Act, 1937. and to determ ination by the  giving of three m onths’ notice in writing on either side.The successful candidate will be required to  pass a medical examination.Applications, on the  forms provided, enclosed in an envelope endorsed "  Engineer and General Manager, Elec­tricity U ndertaking.” m ust reach the undersigned not later than 10 a.m. on Friday, the  8th day of June, 1945.Canvassing, either directly ot indirectly, will be a 
disqualification. q  w  j a c k s q n
Town Hall. Hastings. Town Clerk18th May. 1945._________________________________ 1969

B IR M IN G H A M  C E N T R A L  T E C H N IC A L  C O L LE G E

Suffolk Street, 1

(P rincipal: Dr. D. S. Anderson)
Department of Electrical Engineering

APPLICATIONS invited for two Lectureships, one carrying an extra payment.* Applicants should have an honours degree or its equivalent and recent industrial experience. The post carrying extra paym ent requires a first-class knowledge of radio and high-frequency work. Salary in accordance with the  new Burnham Technical
Application form and particulars of appointm ent will be sent by the Principal on receipt of stamped addressed foolscap envelope. B* This extra paym ent has hitherto been £48. but this am ount will shortly be reviewed in the  light of the new Burnham report, which lays it  down th a t such extra pay­m ents for men shall range from £50 to  £100.

P . D. INN ES, Chief Education Officer.1921
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C IT Y  O F  C O V E N T R Y

Electricity Department

Appointm ent of A ssistant Power Station 
Superintendent

A PPLICATIONS are invited for the  position of Assist­an t Power Station Superintendent, a t the  Longford Generating S tation , Coventry, from persons qualified to carry out the  duties of the post, and having had a sound technical and practical training in all branches of engineer­ing associated with large E lectric Power Stations.The conditions of employm ent will be in accordance with the  National Jo in t Board Agreement, and the  salary equal to  Class J ,  Grade 5 (at present £593, rising to  £622 per annum).The appointm ent will be subject to  the provisions of the Local Governm ent and Other Officers’ Superannuation Act, 1937, and the successful candidate will be required to contribute to the Staff Widows’ and O rphans' Pensions Scheme, and pass a medical examination.Applications, sta ting  age. details of train ing and experi­ence, and accompanied by copies of not more than  three testimonials, m ust be delivered to the  undersigned, not later than  Monday. 28th May. 1945.
F . W. GODDEN. A .M .I.E .E .,E lectrical Engineer and Manager.The Council House.Coventry. 1956
C IT Y  OF G L O U C E S T E R

Castle Meads Power Station

E N G IN E E R -in-C harge  of Shift, Class G. G rade 8. required for 40-M.W. plant. M ust be accustomed to  modern high-pressure and tem perature equipment. S ta te  full particulars of age, training, experience, etc.. and present employer’s a ttitude  w ith regard to  release. Copies of no t more than  three recent testimonials should be given. The appointm ent is subject to  the  passing of a  medical examination for superannuation purposes.The housing situation in the  d istric t is extrem ely acute, and the  likelihood of finding m arried quarters is remote. Lodging allowance on Ministry of Labour scale is payable for a limited period.
Closing date for application is 23rd May, 1945.

EM IL BRAATHEN.Chief Engineer and General Manager. Gloucester Corporation Electricity Dept.Commercial Road. Gloucester. 1929

CH IE F  Inspection Officer required by large Home Counties firm of m anufacturing electrical engineers to  control sections dealing with mechanical inspection, elec­trical te s t and finishing-off operations covering a wide range of electrical machinery. Sound mechanical and electrical training and experience in inspection and testing practice essential. Age 30-45. Salary £500/£550 p.a. Applications, which must be in writing, sta ting  date  of birth, full details of qualifications and experience (in­cluding a list in chronological order of posts held), and quoting Ref. No. 226. should be addressed to the  Ministry of Labour and National Service. A ppointm ents Office. Lloyds Bank Chambers, Hobson St.. Cambridge. 1962ELECTRIC lam p m anufacturers. South-W est London area, require Super Foreman, Production or other Manager. Good salary and prospects. Must be fully acquainted with sealing, stem  making and pumping and used to  handle labour efficiently. Preferably fundamental knowledge of filament design.—Box 1950, c /o  The Elec­trical Review.ELECTRICAL and Mechanical Engineering Company in London area require D epartm ental Manager for their electric motor and transform er section. A com­mencing salary of £500 per annum  will be paid to  a keen, energetic man with the following qualifications: (1) Good practical experience in winding and assembly of electric motors. A.C. and D.C., all sizes, transform ers, coils, e tc.: (2) sound technical knowledge: (3) able to  control and train  mixed labour: (4) some experience of estimating and rate  fixing. Apply by letter, stating age and concise particulars of training and subsequent experience. Ap­plicants selected for interview will be paid travelling expenses.—Box 1977, c /o  The Electrical Review.
E LECTRICAL wholesalers require Trade Counter Assis­tan t. Must be conversant with all types of electrical m aterial for installation purposes.—London Electrical Co.. 
92, B lackfriars Road, S .E .l.

ELECTRICAL Engineering Firm  near Glasgow require Electrical Engineer (Reference No. 231) for design and m anufacture of fractional h .p . electric motors. Good knowledge and previous experience of th is type of work essential. Salary £500 p .a. upwards, according to ability. Also Machine Shop Superin tendent (Reference No. 232) with first-class production experience in light engineering and fine precision work. In tim ate  knowledge of various machines, capstans, universal grinders, etc.. used. Proved ability to control staff. Salary £700-£800 p .a., according to qualifications and experience. And Ratefixer (Refer­ence No. 233), with experience of tim e and m otion study and modern methods in setting tim e for individual opera­tives on short runs of machine parts w ith particular reference to  fractional h.p. electric motors. Knowledge of light high speed feed tools and wide ratefixing experi­ence in light engineering essential. Salary £500-£600 p .a., according to  qualifications and experience. Applications, which m ust be in writing, sta ting  date of birth , full details of qualifications and experience (including a list in chrono­logical order of posts held) and quoting appropriate refer­ence number, should be addressed to the—M inistry of Labour and N ational Service, Appointm ents Office. 450. Sauchiehall Street, Glasgow, C.3. 1978
HEAD Foreman required by firm engaged on essential work. S.W . London distric t, to  take charge of bakelite moulding dept. Applicants should have thorough up-to-date experience latest processes. W rite, giving full particulars and salary required, to— Box 1898, c /o  The Electrical Review.T LL U M IN A T IN G  Engineering departm ent of large elec- trical m anufacturers (London) requires additional Assistants w ith up-to-date knowledge of lighting practice and capable of preparing lighting schemes, preferably in ­cluding street lighting. A lternatively, applicants w ith a good grounding and capable of becoming suitable for such work after short preliminary training would be considered. Applications, including age and salary required, to— Box 1936. c /o  The Electrical Review.
T  ADY required to  take charge of electrical contractors' showroom (London, W.C.). Full particulars to—Box 1863, c /o  The Electrical Review.
MANAGER for electric domestic appliances departm ent required in London. Applicants should have full knowledge of purchase and sale of th is class of material. Applications, stating age, experience and salary expected, to —Box 1972, c /o  The Electrical Review. "Y/TETROPOLITAN Borough of Poplar E lectricity U ndertak ing : Constructional and Developm ent E ngi­neer. Candidates for th is perm anent appointm ent must be chartered engineers with sound knowledge of. and experience in, design, layout and operation of modern high pressure boiler and turbine  p lan t. They m ust also be conversant w ith design and developing of E .H .T . sub­stations and buildings associated w ith the  E lectricity D epartm ent, and be capable of controlling a large con­structional staff. Preference will be given to  candidates with drawing office experience. Salary is in accordance with the  N .J .B . Schedule, G rade 5, Class G. a t present £519 p.a., plus 5% for G reater London area, making a to ta l of £545 p.a. A ppointm ent will be subject to  satis­factory medical exam ination by the  Council’s Medical Officer, to  provisions of Poplar Borough Council (Super­annuation) Acts. 1911 to  1937. and to  term ination by one m onth 's notice on either 9ide. Copies of three recent testimonials are required. W rite, quoting D.1212XA, to Ministry of Labour and N ational Service, Central (T. & S.) Register. Room 5 /1 7 , Sardinia S treet, Kingsway, London. W.C.2, for application form, which m ust be returned com­pleted by 29th May, 1945. 1961"P R O G R E S S IV E  com pany in the  London area, intending -*- to  specialise in electrical m easuring instrum ent manu facture as soon as the  present restrictions on employment are removed, inv ite  applications for the  post of Senior Design D raughtsm an. Applicants m ust have wide theo­retical and practical experience in the  developm ent of electrical and electronic apparatus. Excellent opportunity for really first-class man. W rite, giving details of experi­ence. salary required, e tc.—Box 1785, c /o  The Electrical 1? pview.
T >  E PR ESEN TA T IV E . experienced, required for London and Home Counties. Indiv idual w ith connection amongst large industrials preferred. Possess small car. Good salary, expense allowance and prospects. Apply by letter only—Secretary, British Central E lectrical Co. L td.. 6 & 8. Rosebery Avenue. London, E .C .l. 1971
X > EPR ES EN TA T IV E S required, leading wholesale radio- 
-*■* electrical factors, London and coastal districts, wage and comm. Apply—65, Farringdon Road. E.C. 7062 
T >  ESPO N SIBLE post for m an w ith experience of Com- mercial Refrigeration and ability  to  supervise sales­men, South Wales and West of England area. W rite, stating age and full particulars of career.—Box 7007. c /o  The Electrical Review.
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Representative required tor London area by , electrical wholesaler. Knowledge of electrical trade not absolutely necessary, bu t sales experience essential, perm anent and progressive position. Remuneration by 

s , TZ i  commission and expense allowance.—Box 1918. c /o  The Electrical Review.
Q A L E S  R epresentative required for London area by electrical wholesaler. Electrical sales experience essential, and own car an advantage. Perm anent and progressive position, w ith exceptional post-war prospects. Write. sta ting  age. experience and salary required.—Box 1919. c /o  The Electrical Review.O E R V IC E  Manager. Rapidly-progressing Manufac-
U  turers High-grade Electro Mechanical Products require Manager for Service D epartm ent. Must be practical and have had experience of servicing one of the following: F.H. motors, medical, scientific, optical, compressed air or dental equipm ent. Any applicant who feels he could fill position bu t lacks experience would be trained for a period. W orld export ensures permanent progressive position, only one unafraid of hard work and dirty  hands need apply. Ideal for young man 23-25. salary according to experience.—Box 1983. c /o  The Electrical Review. O HOW ROOM  Salesman required for electrical showrooms ^  West London. Knowledge of electrical contracting requirements and sale of all domestic appliances necessary. W rite in first instance to —Box 1835. c /o  The Electrical Review.
T R A N S F O R M E R  D raughtsm an, experienced, not over 35 years of age. will be required immediately the present restrictions on employment ar^ relaxed. Applica­tions are invited from men a t  present employed on this class of work, who will wish to  make a change later, and also from those serving with H.M. Forces. Apply to— British Power Transformer Co. L td .. Ponders End. Middx.

1897A TTELL-established. progressive E lectrical Wholesalers. ’ ’ London area, require efficient D epartm ental Manager, fully conversant with all electrical m aterial. Perm anent. Write, sta ting  knowledge, experience and age— Box 37. c /o  The Electrical Review.■\1JELL-known firm of industrial and street lighting fit- * * tings m anufacturers require Agents for Lancashire. Cheshire. N orth  Wales. Yorkshire (North. W est and East Ridings) and Lincolnshire. Agents m ust be technically qualified and have established connections with electricity supply authorities, large works, wholesalers and electrical contractors.—Box 1905. c /o  The Electrical Review.
S IT U A T IO N S  W A N TED
A  young Technician (22). prospective H. N. Cert.. A .M .J.I.E .. Stu. I .E .E ., seeks outside position as Tech. Salesman pr Representative. 7 y rs.' A.C. /D .C . plant exp.. medically exempt. Enquiries invited.—Box 7016. c /o  The E lectrical Review.
A D V ERTISER with good London and export connec- -¿X tions wishes to  represent reliable manufacturers. Salary or commission basis. Apply—Box 7041. c /o  The Electrical Review.
A  D V ERTISER (36). A .M .I.E .E .. B.Sc.. A.C.G.I.. 15 -¿X years’ executive experience in all aspects of ligh t/ medium electrical m anufacture, test and development, seeks responsible post w ith prospects and scope for in itia­tive. Present salary £900.—Box 7046. c /o  The Electrical Review.
A  DVERTISIN G  and Publicity. A ppointm ent as Pub- -*X licity Manager desired: .20 years' general engineering publicity experience.—Box 7038. c /oT heE lec trica l Review.AN enterprising Industrial A rt Designer and Stylist, inventive, w ith engineering experience and whose aim is a  high standard in m odern design, desires responsible position, when control of labour is relaxed, on develop­ment staff of progressive electrical or engineering m anu­facturing company interested in producing goods of^out- standing quality for export and home trad e.—Box 7078. c /o  T he Electrical Review.
A T T E N T IO N : Young Electrical Engineer (29). un- -^X accomplished and little knowledge even after 13 y rs .’ varied experience in electrical industry, technically quali­fied (A .M .I.E.E.). studied merely to  pass exams., only assets sense of humour and plenty _of__common sense, suitable preoccupation required.—Box 7075. c /o  The Elec­

trical Review. . . .  , , . , .BU Y ER, a t present engaged in electrical and kindred industries, desires change. Comprehensive experience all classes.—Box 7069. c /o  The Electrical Review. "C 'LECTRICA L and Mechanical Engineer (32). 13 years X ^  experience electrical contracting (supervisory). 3 years clerk of works (W .D.), seeks similar position. Mid­lands preferred.—Box 7010. c /o  The Electrical Review. T^L EC TR IC A L  Repairs Engineer, practical and tech- r i  nicai aged 35. experienced motors, generators and switchgear. requires progressive situation.—Box 7048. c /o  
The Electrical Review.

X^LECTRICA L and Mechanical Engineer (34) seeks pro- X-^ gressive position. 6 years' apprenticeship and good technical training, sound experience design, tooling and production of light and medium electro mechanical equip­ment. particularly electrical machinery. A .M .I.E .E .— Box 7076. c /o  The Electrical Review.XT LE( TRICLAN-Wireman. wiring or maintenance. A.C. X-* and D.C.. 20 yrs.’ experience, age 41.—Box 7068. c /o  The Electrical Review.X TN G IN EER (27). Higher N ational Certificates (Elec- X-* trical and Mechanical). Grad. I .E .E .. comprehensive5-year apprenticeship. 4 i years manufacturing and 1J years electrical plant equipment in large engineering firm, seeks responsible position which offers scope for applica­tion of technical and practical experience.—Box 7000. c /o  
j  The Electrical Review.TT’N G IN EERIN G  Executive (30). Grad. I .E .E .. In t. X -i A .M .I.P .E .. w ith D.O.. design, test and estimating , experience, desires technical executive position as Chief or Assistant Chief Engineer with progressive electrical company. Salary £550-£650.—Box 7026. c /o  The Elec- i trical Review.FIRST-class practical mechanic, w ith technical and business ability, is desirous of contacting manufac- , turers or contractors in view to  acting as their Area | Installation or Service Representative, preferably speciality equipment. South Wales or West of England preferred:1 similar position held before hostilities. Aged 32. adver- j tiser has acquired valuable experience with the  varied types of electrical installations during the past five years.I engaged upon im portant speciality work, wireless tele- 1 graph and Radar, etc.. also gained wide experience of modern interior and exterior lighting equipment, domestic appliances and power distribution. Excellent credentials. —Box 7064. c /o  The Electrical Review.X^OKEMAN Cable Jo in ter requires position as Mains -X Foreman. Fully experienced cables to  33 kV. switch- I gear. o /h . lines, substations, etc.—Box 7072. c / o  The I Electrical Review.X^OREM AN Electrician (17 years), experience all branches X- contracting and maintenance, estimating, requires similar position.—Box 7067. c /o  The Electrical ReviewHEAD Storekeeper seeks situation, used to  controlling large quantities of electrical and mechanical com­ponents. raw material to  finished assemblies.—Box 7040. c /o  The Electrical Review.T U N IO R  Engineer, ex-articled pupil of electrical engineer of a  large northern undertaking, desires position where further experience of mains and substation work can be gained.—Box 7061. c /o  The Electrical Review.
REPRESEN TA TIV E, tw enty years London area, desires a change from present firm. Minimum salary £380 per annum, plus com m ision and expenses.—Box 6999. c /o  The Electrical Review.R ESPONSIBLE position required by Engineer, offering excellent prospects. Practical experience commer­cial. sales, office adm inistration, etc.. or would consider directorship with moderate investm ent: own c a r : London area preferred.—Box 7077. c /o  The Electrical Review.
RUBBER Cable Specialist requires post-war arrange­ment : expert modern production control, design, labour train ing /contro l.—Box 7036. c /o  The Electrical Review.O E N IO R  Electrical Draughtsman and Engineer (35). ^  qualified, experienced and with good refs., seeks per­manent position of trust, industrial or public works installa­tion design, etc.. or maintenance of plant. Good experience in field, office management, correspondence, etc. Release promised.—Box 7073. c /o  The Electrical Review. npEC H N ICA L Sales Engineer (31). desires change. Four X  years' apprenticeship with largest electrical engineer­ing company in country, four years’ estimating and con­trac t work, five years' sales. Good connections London and Midland areas. Adm inistrative position required. S tate salary and position in full.—Box 7047. c /o  The Electrical Review.rpE C H N IC A L  Sales Engineer (39). Associate I .E .E .. over J -  15 years' established connection electricity under­takings. electrical trade and large industrial concerns over wide area Midlands—NorthamDton to Sheffield. Birming­ham. e tc .: lighting, heating, cables, switchgear and general L.T. distribution specialist, desires similar position where initiative, resourcefulness and responsibility are demanded. W rite— BM / KAY11. London. W .C .l. 7074
’\ \ T IRE-D raw er and Tinner \Non-Ferrous) Foreman. 25 * ’ years’ experience, desires change. Capable of laying ou t wire mill on most modern lines from rod to fine sizes, familiar with latest types of high speed spooling machines, expert in use and maintenance of diamond and centred carbide dies, experienced in operation of muffle, electric, convection and other types of non-ferrous annealing fur­naces. specialist in the  tinning of all gauges of w ire: have had experience of electric plating of wires.—Box 7070. c /o  The Electrical Review.
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ATTO RK S Manager desires position; experience covers ▼▼ fractionals to  turbo-alternators, switchgear, in s tru ­ments. Proved record, m onthly outputs, pre-war. up to £80.000 with annual dividends of 25%. Electric-mechanical design, pa tte rn  m aking, sand and die castings, tool design, tool making, fabrication, planning, processing, progress, rate-fixing, buying, works costings, m odern methods, crash programmes to  steady economical production. Salary £1,200 and an annual interest.—Box 7031. c /o  The Elec­trical Review.
FO R S A L E  _________
Traders buying and selling hereunder must observe the 
Restriction of Resale Order, S. R . &  O. 1942 No. 958.

G R A V E S E N D  B O R O U G H  C O U N C IL

Electricity Department

r p E N D E R S  are invited for the following redundant p la n t: —(a) 1,000-kW. 160 lbs. per sqare inch 500° F ., 6.600-volts. 3-phase. B .T.H . Turbo A lternator Set, with surface condensing p la n t;300-kW. 160 lbs. per square inch 500° F.. Beilis Triple Expansion G enerating Set. barom etric condensing p lan t and feed heater. The genera­tors comprise two 150-kW. 5 0 0 /550-volt D.C. m achines;168-kW. 6.600-volts. 3-phase to 500/550-volt D.C. . Bruce Peebles Motor Converter and starting  equipment, e tc . ;Lancashire Dynam o Motor G enerator Set. com­prising two 500-volt. 85-amp. and one 100-volt. 375-amp. D.C. m achines;200/230-volt. 50-amp. D.C. machines.20 0 /2 3 /-vo lt. 50-amp. D.C. machines.Tender forms, returnable by 21st June. 1945. m ay be obtained on application to  the  Borough Electrical Engineer and Manager. E lectricity D epartm ent, 17. H arm er Street. Gravesend. H . H . BROW N.Town Clerk.1975

W A T E R  T U B E  B O IL E R S  IN  STO O K

(b)

(c)

(d)

Two 25,000 lbs. evaporation. 175 lbs. W .P.Three 20,000 lbs. .. 175 lbs. ..One 12,000 lbs. ., 200 lbs. ..One 12,000 lbs. .. 160 lbs. ..One 9/10.000 lbs. ,. 200 lbs. ..
We install complete, including brickwork. Economisers. Pumps, Pip ing Valves. G enerating Sets and M otors in stock. Please send us your enquiries; we can give imm ediate delivery.

B U R F 0 R D .  T A Y L O R  & CO. LTD.,Boiler Specialists. Middlesbrough.T elephone: M iddlesbrough 2622. 32

B U R D E T T E  & CO. LTD .

Stock
Reconditioned A.C. and D.C-. Motors and S tarters Equal 

to  New.
STONHOUSE STREET. CLAPHAM. S.W .4.

Day and night service. MACaulay 4555.

TWO Brook. 400-volts. 3-phase. 50-cycles, Slip Ring, totally  enclosed Crane Motors, 750 r .p .m .; one Z 12i h.p ., one Z 2 h.p. Condition as new .ONE Nevelin Mercury Arc Rectifier, input 400 volts. 3-phase. 50 cycles, ou tpu t 400 volts D.C.. 16 k\vONE Crompton A lternator. 400/440 volts. 3-phase, oO cycles and neutral, 80 kW. 750 r.p .m .. revolving field type, three bearings on common base plate with au to­m atic voltage regulator.  .
O L D F IE L D  E N G IN E E R IN G  C O M P A N Y  LTD..

96. East Ordsall Lane. Salford. 5. Bla. 3842. ^

G E O R G E  C O H E N , SO N S  & C O .*LT O .

for
G U ARANTEED ELECTRICAL 

PLANT.»
M O T O R S . G E N E R A T O R S .  

SW ITCHGEAR. 
etc.

WOOD LAN E. LONDON. W.12. 
Telephone: Shepherds Bush 2070 

and
STANNINGLEY. N EA R LEED S. 

T elephone: Pudsey 2241. 
Established 1834.

r p H E  following m aterials are now available for E lectrical R epairers in convenient q u a n titie s :—
Assorted Wiring Terminals - - - - 6 /-  grossShellac Varnish (1 pint) - - - - 4/2 pintR ubber G r o m m e t s ..............................................11/6 grossResin Cored Solder - - - - - 1/11 lb.Vacuum Cleaner Brushes (card 19 sets.popular) - - - - - - - 35/- cardA rm ature Binding Twine - - - - 3 /-  ballFibre W ashers - - - - 6 /- box1 foot square F ibre  Sheets. 1 /3 2  and 1 /1 6  3 /- lb.Insulation Tape ( g o o d ) ........................................2/6 lb.P r e s s p a h n .........................................- - 3/6 lb.Leatheroid. . 0 1 5 ................................................3/6 lb.Com m utator Cleaning Stones - - - 10/6 doz.Varnished Sleeving, all colours. 1, 2 and3 m /m ., assorted - - - - - 25/- gross yds.
E nquiries invited for all Insulating Materials. Bushes, etc.

L. S. C O L L I N G R ID G E  & CO..Ignition and Insulation Factors.
9. Dalkeith Road, Harpenden, Herts.

T ele .: H arpenden 3755. 1970

R E B U IL T  M O T O R S  A N D  G E N E R A T O R S

LONG deliveries can often be avoided by purchasing rebuilt secondhand plant. We can redesign or replace surplus p lan t of any size.
SEND U S Y O UR EN Q U IR IE S.

OVER 1.000 RATINGS ACTUALLY IN  STOCK H ER E.

D Y N A M O  & M O TO R  R E P A IR S  LTD., 
W embley Park, Middlesex.

Telephone: Wembley 3121 (4 lines).
Also at Phoenix W orks, Belgrave Terrace, Soho Road. 

Handsworth, B irm ingham .
T elephone: N orthern 0898.  26

C IT Y  A N D  C O U N T Y  OF K IN G S T O N  U P O N  H U L L

^T^HE E lectricity D epartm ent have for disposal, two -1- M etropolitan Vickers. 500-kVA, 22 .000 /11 .000-volt. O .N ., 3-phase. 50-cycles S tatic  Transformers, fitted with “ On load "  hand-operated tap  changing mechanism with a range of 15% regulation in 12 s te p s ; connections D e lta /In te r  S ta r; date of m anufacture 1931/3. (Three others will be available later.) The Transform ers are in good working order, and full of oil. and are for disposal due to  installation of larger Transformers. Inspection by appointm ent a t  D epartm en t’s Beverley D epot. Offers should be subm itted to  General M anager. E lectricity D e­partm ent. Ferensway. K ingston upon H ull, no t la ter than  June  4 th , 1945, in plain envelope giving no indication of sender and endorsed “  Transform ers.” 1979
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l e e k  u r b a n  d i s t r i c t  c o u n c i l

Electricity Department

^T E N D E R S  are invited for the  purchase, dismantling, loading and removal from site of plan t com prising: One 400-kW direct coupled D.C. Generating Set, consisting of one 600-b.h.p. totally enclosed Vertical Gas Engine direct coupled to 400-kW two-wire D.C. Crompton & Co. Generator, voltage 460/500, speed 300 revs, per minute, including Shunt Regulator.This set is being disposed of to  make room for larger converting p lan t and is available for immediate removal.I t  can be inspected a t the  Electricity Works, Station Street, Leek. Staffs., a t any convenient tim e on applica­tion to  the  Electrical Engineer and Manager, Electricity Works. Leek.
HAROLD HENSHAW .Clerk to  the  Council.1917Town Hall.M arket S t.. Leek. Staffs.

E L E C T R IC  M O T O R S  A N D  D Y N A M O S

\ ^ 7 E  hold one of the largest stocks of New and Second- * » hand Motors. Secondhand machines are thoroughly overhauled. Inspection and tests can be made a t our Works.
For Sale or Hire. Send your enquiries to : —
BRITANNIA MANUFACTURING CO. LTD.. 

22-26, BRITANNIA WALK.
CITY ROAD. LONDON. N .I.

Telephone : 5512-3 Clerkenwell. 13
H U D D E R S F IE L D  C O R P O R A T IO N  E L E C T R IC IT Y  

D E P A R T M E N T

F o r  S a le

1 500-kW Peebles La Cour M otor Converter, 6,500 volts, 3-phase. 50 cycles to  535/560 v ., two-wire D.C.. com­plete w ith S ta rte r and D.C. Panel. The machine is a t present in commission and may be inspected by appoint­ment. Offers should be addressed to : —
F. A. ELLIS. M .I.E .E ..Borough Electrical Engineer and Manager.M arket Street, Huddersfield. 1966

A  large stock of Searchlights (sale or hire), also Winches of our self-sustaining types, Mirrors. Lenses, A .I.D. Turnbuckles. etc., also surplus Carbon Rods. Ebonite and Fibre. H undreds of thousands supplied during the last 40 years to  Governm ent departm ents, corporations and in ­numerable traders.—London Electric Firm , Croydon. 42
A .C. and D.C. House Service Meters, all sizes, quarterly and prepaym ent, reconditioned, guaranteed one year. Repairs and recalibrations.—The Victa Electrical Co., 47. Battersea H igh Street. S .W .U . Tel. Battersea 0780. 19
A .C. and D.C. Motors, all 6izes, large stocks, fully guaranteed.—Milo Engineering Works, Milo Road. East Dulwich. S.E.22 (Forest Hill 4422). 6781
A .C. Motors, l /5 0 th  h .p . to  10 h.p ., from stock. Also D.C.—The Johnson Engineering Co.. 86, G reat P o rt­land Street, London. W .l. T e l . : Museum 6373. 57
A  E R IA L  Cables, all sizes quoted fo r ; good deliveries against Governm ent contract numbers.—Edwardes Bjos.. 20. Blackfriars Road, London, S .E .l. 7079
A l t e r n a t o r ,  500 kVA, 3-p.. 50 c.. 4 00/440  v.. 750revs., direct coupled exciter, 2 brgs.. on bedplate. —Stew art Thomson & Sons. Fort Road. Seaforth. Liver­pool, 21. 58
AUTO-synchronous Motor by Crompton Parkinson. 40 h .p .. 750 revs.. 3 /5 0 /4 0 0  volts, drip proof type, with sta rter by E.A.C.—Thomas Mitchell & Sons Limited. Bolton. 1941
B EST English Cables. 1 /.044 up to 127/. 103. deliveries against M.O.S. requirem ents.—Edwardes Bros.. 20. Blackfriars Road. London, S .E .l. 7080
CARBONS, large stocks assorted sizes, solid and cored.— Edwardes Bros.. 20, Blackfriars Road. London, S .E .l.7081
E X HAUST Fans. new. 14", 1-phase, 200/250 v., 1.900 cu. f t./ra in .. £11 15s.—Southern Ignition Co. L td.. 190. Thornton Road, Croydon. 75

r?L E C T R IC  Light P lan t: Crossley engine. 11 b .h .p .: shunt wound dynamo. 100/150 volt, 1.070 r .p .m ..55 chloride plantide cells. 291 ampere hours a t 10 hour ra te ; switchboard. Full details on application.—John H unter & Co. (Electrl. Engrs.) L td.. 22, Rodney St.. Liverpool. 1. . 1976FOR sale, new Brass Rods, screwing quality. Brass Tubes, pure Zinc Rods, P.B1. Strip, Electric Cable.— Albion Metal Co., Church Walk, Albion R d.. N.16. 7065F OUR identical 150-kW ** Weir Sulzer/E.C.C.Diesel-driven Generating Sets, 220 volt D.C.—Stew art Thomson & Sons, Fort R d.. Seaforth. L 'pool, 21. 74G .E.C. 30-kW Dynamo. 460 v. D.C., or 230/460 v. A.C.. 400 r.p.m ., splendid cond .; also 5-kW Steam Set. 100 v.—Kimmins. L yndhurst Road, Worthing. 7063 (G E N E R A T IN G  Sets for sale. 18 kVA. 400 /3 /50 . petrol;300-amp., petrol-driven, portable Walding S et; 2£- kW. 220-v. D.C., Crude Oil Set.—Fyfe. Wilson & Co. L td.. Bishop’s Stortford. 1974H IGH Torque squirrel cage Motors; 32 h .p .. 575 revs.. L.D.M. M axtorq; 30 h .p .. 575 revs., L.D.M. Max- to rq .; 15 h.p., 1,475 revs., E .E . closvent. High Torque; 12£ h.p .. 960 revs.. Verity High Torque; 2 n.p ., 1.500 revs., Brook, fan cooled High Torque; all for 3 /5 0 /4 00  volts.—Thomas Mitchell & Sons Limited, Bolton 1942INSU-Glass covered Plain or Enamelled Instrum ent Wires, No. 18 s.w.g., No. 40 s.w.g., stock deliveries.— Saxonia. Roan Works, Greenwich. S.E.10. 29KEEPA LITE Equipm ent with 26 Chloride Accumula tors, practically new condition. Can be seen in operation.—E. Powell L td., 39, High Street, Tunbridge Wells. 7030LAMP Fittings (Benjamin), good condition, screwed to take Goliath and E.S. cap lamps. Particulars on application to—Southern United Telephone Cables L td., Dagenham Dock, Essex. 1968LARGE number of 2-volt. 1.000 ampere hour Accumu­lators, in perfect condition, £3 each. Special term s for quantities.'—E. R. Longley, Priory Place, Dover. 1973LARGE quantity Yellow Insulating Sleeving (known as Sistoflex), size 15 mm. inside diameter, in perfect condition. 3d. yd., carriage paid, sample upon application. —Box 1868. c /o  The Electrical Review.T  EAD-covered and Armoured Cables. P .I. and V .I.R ..various special lines a t low prices.—Edwardes Bros.. 20, Blackfriars Road, London, S .E .l. . 7082T  ESLIE  Dixon & Co. for Dynamos. Motors. Switchgear.Chargers and Telephones.—214. Queenstown Road. Battersea. S.W.8. Telephone. MACaulay 2159. Nearest Rly. Sta. : Queen’s Road. Battersea (S.R.). 18IV/TAY we send our Engineers' Stethoscope on approval (without obligation)? Particulars on request.—Capac L td., 2. Ullswater Road. London. S.W.13. 78IX/TOTOR Generator Sets and Convertors, all sizes and -L»-L voltages from £ kW up to 500 kW in stock.— Britannia Manufacturing Co. L td ., 22/26. Britannia Walk. City Road. London. N .I. Telephone, Clerkenwell 5512. 5513 & 5514. _  . f . M 28IVTAMEPLATES. Engraving. Diesinking. Stencils. Steel Punches.—Stilwell & Sons L td ., 152. F ar Gosford Street. Coventry. 14ONE B.T.H. indoor type oil-cooled Transformer, 6,600 volts, 3-phase. 50 cycles incoming. 2,200 volts. 3- phase. 50 cycles outgoing. 600-kVA capacity; voltage tappings plus and minus 5%  on the  incoming side. Two compound interpole 230-volts D.C. Generators, suitable for direct coupling, one by L.D.M.. 80/95 kW, 1.000/1.500 r.p .m ., size DUO; one by B .T.H .. 60 kW, 1.200 r.p .m ., size BS11W. One Higgs Squirrel Cage. 400 volts. 3-phase. 50 cycles, four-speed. 3 h.p.. continuous on each speed, motor with controller.—Oldfield Engineering Co. L td.. 96. E ast Ordsall Lane. Salford. 5. Lancs. Bla. 3842. 1915
PHONE 98 Staines. 60-kW Crude Oil Set. 220 vo. D .C .; 7/9-kW  Crude Oil Set. 110 vo. D .C .; 35-kW Tangye ditto . 220 vo. D .C .; Weir Service Pump, 6.300 gals, per hour: 30-h.p. N ational Oil Engine: Fuel Oil Tank. 28 >< 6 ' 6".—H arry H. Gardam & Co. L td .. Staines. 60
PORCELAIN Cleats. 2 and 3 groove, various sizes ex stock, price list.—Edwardes Bros., 20, Blackfriars R^ad. London. S .E .l. 7083PORCELAIN Insulators, various sizes in stock, galv. spindles.—Edwardes Bros.. 20. Blackfriars Road. 

London. S .E .l.  ̂ 7084PORTABLE Engine-driven Welding Sets, ou tpu t 75/ 350 amps., brand new. Government licence to  pur­chase. delivery stock.—Gladiator Welder Sets L td.. 18. Leicester Road. Sale. Manchester. 69R ECONDITIONED Electric Welder available for imme­diate sale. Apply—Warsop Petrol Drill & Tools L td.. Cathedral Chambers. Peacock Lane. Leicester. 1890
ROTARY Converters in stock, all sizes: enquiries invited.—Universal Electrical, 221, City Road. 

London, E .C .l.
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S E V E R A L  Telescopic Tower Ladders ready for essential work. Extensions. Trestles and Steps to  order.— Shaftesbury Ladders L td .. 453, K atherine Road. E.7. Grangewood 3363. 15

SPECIA L line, Bell and Telephone Wires, also screened wires, large Quantity, cheap.—Edwardes Bros., 20, B lackfriars Road, London, S .E .l. 7085STA FF Time Checking and Jo b  Costing Time Recorders (all makes) for quick cash sale. Exceptional con­dition. W rite — Box 528, Sm iths, 100, F leet Street. London, E.C.4. 31STOCK 1-ton and 10-cwt., A.C. Travelling E lectric P u l­ley Blocks, industrial types. O ther models quick delivery.—Asea Electric L td ., Fulbourne R oad, W al­tham stow , E.17. 1935Q  W ITCH  and Fuse U nits. Conduits and fittings, works ^  requirem ents stocked.—Edwardes Bros., 20, B lack­friars R oad, London, S .E .l. 7086Q  W ITCHBOARDS suitable for dynamos and alternators. ^  all sizes from 100 amp. up to  1,500 am p.—Britannia M anufacturing Co. L td ., 22 /26 , B ritannia W alk, London. N .I . 25npR A N SFO R M E R  Lead-in Wire, 7 /38  and 14 /38 s.w.g..Insu-Glass finished, various colours, stock.— Saxonia. Greenwich. S.E.10. 34TRANSFORM ERS, single and three-phase. All types up to  10 kVA.—Woden Transformer Co. (Phone. Bilston 41959), M'oxley R oad. Bilston. Staffs. 12T .R.S. Cables and Flexibles. W elding Cables, supplied to M.O.S. requirem ents.—E dw ardes Bros. 20, B lack­friars Road. London. S .E .l. 7087TWO M ather & P la tt, 70-h.p., 485-revs., three-bearing type, pipe-ventilated S.C. A.C. Motors, 3 /5 0 /4 0 0  volts.—Thomas Mitchell & Sons Limited, Bolton. 19436 ,1 -kW Turbo-Generating Set. 110 vo lt D.C., £40.— 2  S tew art Thomson & Sons, F o rt Road. Seaforth. Liverpool, 21. 557JL-kW Steam-driven Generating Set, Ashworth Parker 2  vertical engine coupled to  L.D.M. compound wound 230-volt generator, £120.—Stew art Thomson & Sons. F o rt Road. Seaforth. Liverpool, 21. 54O /'V kV A , 440-volt, 50-cycle, 3-phase and neutral, 1,500 O v J  r.p .m ., ball-bearing Alternator, w ith exciter and autom atic voltage regulator.—The Britannia M anufactur­ing Co. L td ., 22 /26 , B ritannia W alk, London, N .I . 1914 ¿ l /V h .p . ,  fabricated steel frame, slipring M otor by Peebles, 575 revs., 3-phase. 50 cycles, 400 volts, pipe ven tilated type w ith ball bearings, w ith brush lifting and short circuiting gear.—Thomas Mitchell & Sons Limited. Bolton. 1940Q /V k W , 220-v., 350-revs. S .I., two ped. brgs., on bed- O v J  plate.—Greenhalgh Bros., B urton 's Field Mill. A therton, nr. M anchester. 18651  A A  h.p  , 4 0 0 /3 /5 0 . S .R ., 730-revs., Louvre Vent., -L v Jv J  b .T .H . (ball bearings), w ith Ellison O .I. gear.— Greenhalgh Bros., B urtons Field Mill. A therton. M /cr. 1889 
1  500-volts, 700-revs. S .I., two ped. brgs., on- i -O v J  bedplate.—Greenhalgh Bros., B urton’s Field Mill. A therton, nr. M anchester. 1864
O K fY k V A  A lternator. 400 volts. 3-phase, 50 cycles, 750 revs., w ith direct-coupled exciter; also two 250- kW  R o tary  Converters, w ith transform ers and switchgear. inpu t 6.600 volts, 3-phase. 50 cycles, o u tpu t 420/210 voltsD.C.—Midland Counties E lectrical Engineering Co. L td ., Grice S treet, Spon Lane, W est Bromwich. 36
¿ l / 'k / 'V k W  R o tary  Convertor, M etropolitan Vickers. 240- vo lt D.C. ou tpu t, w ith 3-phase transform er, complete w ith pony m otor, booster and exciter.—B ritannia M anufacturing Co. L td ., 22/26, B ritannia W alk. London. N .I . • 1856
A R T IC L E S  W A N T ED
A CETATE and other therm oplastic scrap; polythene and P.V.C. in any form ; also scrap cable and in­sulated w ire; urgently w anted.—E lton Levy & Co. L td .. 18, St. Thomas Street, S .E .l. 30
A LL types of L am p Shades required in large quantities by m anufacturers of electrical lighting fittings.— Box 1965, c /o  The Electrical Review.
/'T O IL  W inding Machines w anted for essential w ork.— Box 63. c /o  The Electrical Review.ENAM ELLED Copper Wire wanted. Please state quan­tity , make, gauge and price.—Box 61. c /o  The Electrical Review.
E N G IN EE R IN G  Technical Books (new or secondhand) w anted in any quantity . A ttractive cash offers. Call —Third floor, 356, Oxford Street, W .l, or “  Stoneleigh,” St. George’s Avenue. Weybridge. 62
ON E  4-wire, 400-volts, 3-phase. 50-cycles Alternator, w ith direct coupled exciter, 3-bearing machine. 200 kVA, speed 500-600-750, if possible complete with control sw itchboard.—Box 67k c /o  The Electrical Review.

R EQ U IR ED  by well-known com pany. Small Spindles. Arbors. Pinions. Crown Wheels. P ivots and similar clock movement com ponents to  close tolerances for pre­cision instrum ents. Samples and drawings on application. Repetition quantities. Apply—Box 1964. c /o  The E lec­trical Review.TWO 500-kW R o tary  Converters, input 11.000 or 6,600 volts. 3-phase, 50 cycles, o u tpu t 240/250 volts D.C. Full particulars to—Box 1920, c /o  The Electrical Review. T ^T A N T E D . R o tary  Converters, any size.—Universal. * ▼ 221, City Road. London. E .C .l. 22W ANTED urgently, following Testing Equipm ent : — Tong Tester reading 0 /5 0  am ps.; U niversal Avo- meter 50 range and Megger Insu lato r T ester; also Electric Drill w ith stand . M ust be in perfect working order. Offers to—Box 7037, c /o  The E lectrical Review.
W O R K  W A N T ED  AND O FF ER E D
^T U T  your inspection and assembly costs and obtain guaranteed tim es of deliveries by sending your orders for Small Precision P a rts  (Auto Work) to —W alter Denis Contacts L td ., W alden W orks, St. Annes-on-Sea. Tel. 1517. (On A .I.D . P a rt I . Adm iralty & M.O.S. L ists.) 1880 IX/T A CH IN IN G  W ork, for Centre Lathes up to  6£ in. I*-*- centres and medium-sized milling (good grade work preferred).—The London Electric Firm . Croydon. U p­lands 4871. 56
POST-war developm ent. Capacity for all types of Radio and Electrical W inding, including solenoids, chokes, small power transform ers, e tc .; contractors to  large electri­cal undertakings.—Box 7033. c /o  The Electrical Review.R E P A IR S : Clocks. E lectric Clocks, Clockwork Con­trollers for public lighting, control and tim e switches, exposure m eters and every kind of clockwork appliance repaired and overhauled. Inquiries welcomed.—J. W. & R. E . H ughes (Clockwork Engineers). 58. V ictoria Street. London. S .W .l. Phone. Victoria 0134. 66SMALL Arm atures, etc.. winding or re-winding, in qu antity . High-class work, prom pt delivery.— Southern Ignition Co. L td .. 190. Thornton Road, Croy­don. 59
A G E N C IE S
A M A R K E T  O F  O V E R  400 M IL L IO N S  A W A IT S  Y O U

Ind ia  Ready for Im ports

'V I7T TH  the  abolition of w artim e im port controls in India“  ▼ by the  issue of a  N EW  O PEN  G EN ERA L LICENCE. Indian  Im porters are now free to  im port from the  United Kingdom a wide range of consumer goods w ithout licence, thu s enabling B rita in ’s E xport T rade to  expand.We are interested in the  im port of general merchandise th a t  can be shipped under th is “ Consumers Scheme.” such as Electrical Appliances, etc.. and inv ite  detailed inform a­tion. w ith prices, term s, and where possible samples of the  merchandise.
T H E  IN D U S T R IA L  & C O M M E R C IA L  T R U S T  LTD..

W avell House, Ballard Estate, Bombay.
London Office i Mr. R. A. Williams. 4, New Court, Clement’s Inn . W.C.2.(HOLborn 5946). 1792

A G EN CIES required. South of England, including the London a re a : (a) Cables; (b) Small Switchgear; (c) Transform ers; or any lines suitable for d istribution  for wholesalers’ business.—Box 40. c /o  The Electrical Review.
A G EN CIES required for London, South of England, for the  following: (1) Domestic electrical appliances; (2) Brass electrical accessories, switch plugs, e tc .; (3) Con­duit. A dvertisers have clientele w ith every wholesaler in the  territo ry  mentioned. Im m ediate turnover can be guaranteed. E ither commission or buying basis. P o st­war arrangem ents considered. — Box 64. c /o  The Elec­trical Review.
A R G E N T IN E : Post-w ar Exports. W ell-connected

•*-*- A gent recently retu rned to  th is country, w ith partner com petent engineer in th e  Argentine, wishes to  contact British firms m anufacturing all classes of electrical equip­ment, engineering lines, cables, hardw are, etc. Excellent opportunity for firms to  anticipate early resum ption of trading with thoroughly com petent representatives in lead­ing South American country. H ighest credentials, full p a r t ic u la r —-Box 46. c /o  The E lectrical Review.1\T A N U F A C T U R E R S ’ Agents, covering the  whole of ^  G reat B ritain and Colonies, are desirous of con tact­ing m anufacturers w ith a  view to  sole selling rights (either commission or buying)- post-war arrangem ents considered. —Box 23. c /o  The E lectrical Review.
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E  Ind ia : An pxport house with well-estab-lished connections in the Indian m arket desires to i j  ^Jom..m anufacturers of Electrical Accessories. House­hold Appliances. Refrigerators, etc.. who seek to expand their export business. W rite, giving full details, to  the— Empire E xport & Im port Company. 2. Broad Street Place. London, E.C.2. 70
lV/TANUFACTURERS of Electro-Magnetic Relays require LT-i- an agent for each of the following areas: Home Counties. South Coast. W est of England. South Wales. Northern Ireland. Eire. Must be technically qualified and have connections in the  industrial and supply companies field. Give full details, stating territory covered and agencies held.—Box 1967. c /o  The Electrical Review. \ \T A N T E D . Agencies for British India for electrical * ’ A.C. and D.C. motors, generators, transform ers, con­vertors. engines, arc welding plants, pumps, switchgears. meters, fans (table, exhaust and ceiling), heating and cooking «appliances, cable, lamps, fittings and general accessories, also sound equipments for cinema and radio studios, and parts, by a well-organised firm who can sweep Ind ia ’s business for you through Calcutta, Bombay. Madras. Delhi and Lahore offices, and over 100 sub-agents in small towns throughout India. Apply, with catalogues, prices and trade term s—H avell’s Electrical Sales Corpn.. 59, Forbes Street. Fort, Bortibay. 1. 1980

B U S IN E S S  O P P O R T U N IT IE S
QU A LIFIED  Engineer travelling to U .S.A.. Canada and South America, would undertake interesting commissions, experienced negotiator, technical w riter.— Box 7066. c /o  The Electrical Review.

P R E M IS E S  W A N TED
FACTORY accommodation required. S.W .. W. or N.W. London suburbs, suitable for light engineering work. Site approximately 2 acres, factory area 25/30,000 sq. ft. Rent or purchase. W rite full particulars, location, services, etc.. to  A.B. Metal Products L td ., H atton  Works, Great South W est Road. Feltham , Middx. 1963

M ISC ELLA N EO U S
BATTERY Chargers Modernised. Your old Charger made like new by specialists. Conversion from valve to  metal rectification. Send for interesting leaflet “ Q .D .” on this service.—Runbaken Electrical Products. Manchester. 45LONDON representatives of group of industrial engineers operating in Belgium, H olland and Luxembourg desire secure m anufacturing rights of Pre-fabricated Houses. Electronics, P lastics and general engineering propositions.— 
B o x  32. c /o  Dawsons. 129 Cannon St.. London. E.C.4. 1925MANUFACTURERS requiring exclusive mass produc­tion monopoly new principle Electric Radiators. Real scientific advancem ent. WTrite—Box 7071. c /o  The Electrical Review.PHOTOGRAPHY. A photograph says more than a thousand words. Realistic photographs for catalogues, brochures and general reproduction purposes. All branches of photographic work undertaken. Records made of present work, premises, etc.—Miles & K aye L td .. Industrial Photo­graphers. 100, Southam pton Row. London. W .C .l. Tele­phone, HOLborn 6858. Established over 50 years. 1702

ED U C A T IO N A L N O T IC ES
G reat Possibilities for 

TECHNICALLY QU ALIFIED  ENGINEERS

LATEST A.M .I.E.E. RESULTS

Key Men in W ar-Time and A fterw ards
F P H E  finest posts and the  great m ajority of posts in -L G reat Britain in th is war are technical. The same will be the  case when the  war is over. The vast increase in mechanisation now being applied to war purposes will then be suitably utilised in reconstruction, and in trade and commerce. Take a recognised Engineering Quali­fication through home-study with the  T .I.G .B 1.. whose Students have gained 35 FIRST PLACES in the A .M .Inst.C.E.. A .M .I.E .E .. A.M .I.M ech.E.. A .F.R.Ae.S.. etc.. examinations. W rite to-day for “ The Engineer’s Guide to  Success,” containing the  world’s widest choice of engineering Courses—over 200—covering all branches : Electrical, Aeronautical, Mechanical. Wireless, etc.

THE TECHNOLOGICAL IN STITU TE OF 
GT. BRITAIN

35, Temple Bar House, London, E.C.4. 77

IN the  recent Examinations held by the Institu tion  of Electrical Engineers 477 Candidates sa t who had taken B .I.E .T . courses. Of these .457 were successful in passing the examinations. We believe this record of 4o7 successes out of 477 entrants has never before been approached by any oral or correspondence tutorial organisation, and indicates the very high efficiency of the modern system of Technical Training which we have laid down.
The B .I.E .T . tutorial organisation is waiting to  assist you either w ith a short specialist course or complete training for a recognised examination.
We have available a large full-time staff of instructors, while the efficiency of our extensive organisation is a byword among engineers.

WE GUARANTEE—“ NO PASS—NO FEE ”
May we send a copy of ” ENG INEERIN G  O PPO R­T U N IT IE S ” ? Containing a great deal of useful advice and detailed information on over 200 Home-Study Courses and examinations, this handbook is of very real value to the ambitious engineer.
Our highly informative handbook will be sent FR E E  and without obligation on request.

BRITISH INSTITU TE OF ENGINEERING TECHNOLOGY.
Established 1927— over 200.000 students.

12, Shakespeare House, 17, 18 & 19. S tratford Place, 
Oxford S treet, London, W.I. 33

The fact that goods made of raw materials in short 
supply owing to war conditions are advertised in this 
Journal should not be taken as an indication that 

they are necessarily available for export

Manufacturers of

Toroidal, Bare W o u n d
and

H igh  Grade V itreous 
embedded Resistances

O U R  T E C H N IC A L  E X P E R I E N C E  
IS  A T  Y O U R  S E R V IC E

30 O X F O R D  R O A D .  L O N D O N , N . 4
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Specialists in

FLUORESCENT, MERCURY 
and SODIUM LIGHTING

W ISTO If (Western) Ltd.
57 REDCLIFFE HILL, BRISTOLI
W. H. STONE & Co. (Cflrdiff) I t i
16 & 17 HILLS TERRACE, CARDIFF

Phone : 
Bristol
20760

Phone : 
Cardiff
6 5 7 6
6 5 7 7

STURDY
TRANSFORMERS!

for
Distribution Systems 
Power Supplies 
Control Units and 
Electronic Equipment

10 Watts to 10 K.V.A.
Enquir ies Assured  of  

Immediate Attention

STURDY ELECTRIC CO. LTD. 
DIPTON, NEWCASTLE ■ ON - TYNE

Telephone : DIPTON 221

E L M E T S gcts ;

C O P E L M E T  (C opper-tungscen)
S I L V E L M E Tand

On Ministry of Supply, M inistry of Aircraft 
Production, Admiralty Lists, etc.

(Silver-tungsten)

For Switchgear and Circuit-breakers operating 
in air o r  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 i n g - . A B B E Y  1939 42 P A L L  M A L L ,  S . W . I
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t u r n e d  p a r t s
( fro m  I 16" d ia m e te r  up)

METAL THREAD SCREWS 

BOLTS AND SETSCREWS 

NUTS, STUDS, ETC.

Ferrous and N on  - Ferrous 

in A L L  T H R E A D S  and H E A D S

K E E N  P R IC E S  :—  Reasonable D e live ry

(most standard items from stock)

T ORMO LTD.
E N D E R S L E I G H  G A R D E N S

W A T F O R D  W A Y ,  H E N D O N  

L O N D O N ,  N .W .4

Phone : Grams :
H ENDO N  7446f7. "  Framing, Hend, London."

•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

dependable accuracy, 
which is often t 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 I C  C O I L  W I N D E R  & E L E C T R I C A L  
E Q U I P M E N T  C O . ,  L T D . ,  W i n d e r  H o u s e ,  D o u g l a s  
S t r e e t ,  L o n d o n ,  S . W . I .  Phone : Victoria 3404-8.

L IT H O L IT E  IN S U L A T O R S  & 

ST. A L B A N S  M O U L D IN G S  LTDWATFORD
'P H O N E  : W A T F O R D  4494

DETERM IN E8

P E R F O R M A N C E

P A R L E Y
^ 4 qe

*  ACCURACY 
*  UN IFO RM ITY 

*  REL IA B IL ITY  
*  SERVICE 

*  COM PETITIVE PRICES
e x p b e s s  d e l i v e b i e s  d a i l y  i s  l o s d o s  a b e a

T he VARLEY MAGNET COMPANY
B L O O M F IE L D  R O A D

Telephone : WOOLWICH S E 18
WOOIwich 1422 (Hines) " U U L "

The 50-range Model 7 Universal AvoMeter.
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4503 C .  i s  “

n o r m a l  '«°r'Ufno9r
t e n 1 p e r a t u r e  »

v l t r e o u s - e n a m e l l e d

WM»'»1*
R e s i s t o r s

T h a n k s  to  special qu a lity  
enam el, W elw yn  V itreou s 
R esisto rs can  o p era te  con­
tin u o u sly  a t 450° C , m ore 
th a n  tw ice  th e  safe te m ­
p e ra tu re  fo r  o rd in a ry  
v itreou s res isto rs. S izes : 
1 w to  300w. H ig h  S ta b ility
C a rb o n R e sis to rs -Jw  to2w . 
N ew  Trade Catalogue ready. 
W E L W Y N  E L E C T R IC A L  
L A B O R A T O R IE S L TD . 
W e l w y n  G d n .  C t y .  H e r t s  
P h one ,: W ei. Gar. 3816-8

V I S I T  T H E

ALUMINIUM
E X H I B I T I O N

to be held at

SELFRIDGES
O X F O R D  ST., W . l

May 30 — June 30
The fascinating story of Aluminium 
— its war-time achievements and its 
post-war applications for Industry and 

in the home.
ALUM IN IUM  D EVELO PM ENT ASSOCIATION 
Union Chambers, 63 Temple Row, Birmingham, 2
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HOPKINSONS ■

of im purities from  T u r­
bine O ils, Lubricating  
Oils, Fuel O ils, Insulating 

O ils etc., etc.
H O PK IN SO N S L IM ITED  • HUDDERSFIELD
London  Office: 34 N o r fo lk  St., Strand, W .C .2

ILK, 201
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44 M e t w a y  “
C O N N E C T O R S

5
and

1 5
amp.

I, 2 and 
3-way

Send for List 

N o. N C 3 0  E.R.

A sk  for details of all Metway Porcelain and China Products

M E T W A Y E L E C T R I C A L L T D .I N D U S T R I E S

(Formerly Metropolitan Electric Supplies)
K I N G  S T R E E T ,  B R I G H T O N ,  I

Phone: Brighton 4456PBX. Grams: " Metway, ’ ’ Phone, Brighton

RICKS
FRAMES

HANDLES
BASKETS

B A L S A L L  H E A T H  W IR E W O R K S  

‘W ir in g ,  B ’ham ’ B I R M I N G H A M  1 2  C alchorpe 1733 I

L E T wCIOOl H E L P

W IT H  Y O U R  P O S T -W A R  P R O B L E M S  O H  A L L

Electro-Mechanical Apparatus 
Solenoids and Electro-Magnets

FOR TECHNICAL ADVICE, W RITE  

WESTOOL Ltd.
Westool Works 
Putney, S.W.15

_  Telephone: 
D) PUTNEY 

4281/2 3
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High breaking capacity fusegear. 

Ironclad distribution boards. 

Fuse-switches and isolating switches. 

House service cut-outs.
Unit type switchboards, etc.

PARMITER, HOPE & SUGDEN LTD.
Longsight, Manchester 12. London : 34 V ictoria  Street, S .W . I

MICRO-LATHESN̂CHESTE-R

Pultra Micro Lathe Model EU-45
C entre  Height 50 mm. Spindle B o re : 10 m m  

Speed Range 400 r p.m to 6.000 r p.m. for motorised model 
British M ade  to highest International Standards
M A N Y  A C C E S S O R I E S  A V A I L A B L E

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 ,  ETC.

W e  are always ready to 
advise upon the adaptation 
of Pultra Lathes to meet 
special requirements.

W rite for Catalogue CA4

PULTRA LTD. 24.6RAVELLANE, SALFORD 3, MANCHESTER . 'Phone BLA 9 I8 I . )
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AVIS & TIMMINS II-
Head Office: B IL L E T  R O A D  - W A L T H A M S T O W  • L O N D O N  ■ E . I7

Telephon a : Larks w ood 2244 and 4441

EN GRAVED  BRASS, CAST BRASS AN D  ALUM IN IUM , 
ENAM ELLED BR O N ZE  AN D  CHEM ICALLY EN GRAVED  
PLATES OF ALL TYPES IN ALL LAN GU AG ES M A N U ­
FACTURED BY THE EMPIRE'S LARGEST G EN ERAL 
ENGRAVERS. SAMPLES AND  QUOTATIONS O N  REQUEST.

EDWARD H. THEW LIMITED.
11, D e a n  S t r e e t  N e w c a s t l e ,  -  o n  -  T y n e .

•rmw/ure

"> , Telephon*-

Thos DRYDEN&Sons Lid. « 7 7

STUDDING
0  W e  are  now  ab le  to  

su p p ly  B ra ss  o r  Stee l 

S tu d d in g  fro m  stock  in 

the fo llo w in g  sizes :

0 8 B A  

Y  - - W h itw o r th  

Su p p lie d  in 12 inch  

lengths in g ro ss  bundles. 

Sp e c ia l len gth s su pp lied  

to  order.

P r in te d  ¡11 G re a t  B r it a in  a t  T h e  C h a p e l  R i v e r  P r e s s , A n d o v e r , H a n t s ,  a n d  p u b lish e d  b y  E l e c t r i c a l  R e v i e w , L im it e d  
a t  D o rse t H o u se, S ta m fo rd  S tr e e t , L o n d o n , S . E . l .

W e are  m anufactu rers  

o f  S crew s, Sm a ll Tu rned  

P a r t s  a n d  I n s e r t s .  

Enquiries invited.

N o te  the ton *u e  which  
ensures perfect and 
perm anent contact. Easy 
to fix. N u ts  cannot 
turn. A ll sizes from  half to  tw o  inches

THE DONOVAN ELECTRICAL CO. LTD. 
B IR M IN G H A M  9

E le c t r ic a l  M a n u f a c t u r e r s  a n d  S t o c k h o ld e r !
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Àt HOWELLS (ELECTRIC MOTORS) LTD.
H A N LEY , STOKE-ON-TRENT, EN G LA N D

•  A ll s iz e s  j  to 10 h .p . a v a ila b le
•  N o la r g e r  than p r o te c te d * ty p e
•  S u p e r s e d e  all fa n -c o o le d  ty p e s

LONDON : Palmers Green 5428 
M ANCHESTER: Oidsbury 4709

BRISTOL : 25916 

NEWCASTLE: 28617

BIRMINGHAM : Central 7909 
STOKE-ON-TRENT: 29624

H O R I Z O N T A L  O R  

V E R T IC A L  M O U N T IN G  

F O R  L A R G E  B S S  

C O N D U I T  B O X .

W ARDLE
y « ™ ©

Pr i ce  List  L S 8 7  
on a p p l i c a t i o n

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



The 

letter Eta 

(the Greek long e) 

is known by

engineers as the sym bol 

fo r E ffic ie n cy .

The Philips 

emblem is another 

sym bol fo r  
efficien cy•

The world-wide  

reputation o f  Philips electrical products 

is based on the utmost efficiency 

in design, construction and performance.

¡ philips!

L A M P S  • R A D IO  ■ X  R AY  ■ C O M M U N I C A T I O N S  E Q U IP M E N T  

A N D  A LL IED  E LE CT R IC A L  P R O D U C T S

P H I L I P S  L A M P S  L T D  C E N T U R Y  H O U S E  S H A F T E S B U R Y  A V E N U E  '  L O N D O N  ■ W . C . 2  ( 12 6 A )


