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If you could 
walk inside...

PHILIPS

I f  you could walk inside, 
you would notice what a 
wonderful piece of work 
every Philips Lamp un­
doubtedly is. This is the 
outcome of over half a 
century of research, experi­
ment and experience. And 
the result is a lamp that 
gives a maximum of clear, 
bright light for a minimum 
of current.

U'A  10^1

xJMakers o f Good Lamps for over jo  Years
PHILIPS LAMPS LTD., CENTURY HOUSE, SHAFTESBURY AVENUE, LO N D O N , W .C .2. ( i 6 8 d)
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A development o f  the well-known N E M eter
0  SIMPLE ADJUSTMENTS

The N E 4  Meter includes adjusting devices that are quickly 
and easily operated w ithou t special tools.

0  FLAT LOAD CURVE
The high standard of performance that characterises two- 

element meters is also a feature o f this 3-phase 4 -w ire  meter.
0  SPACE SAVING

Though the meter has three separate elements, i t  occupies 
no more panel spacq than the standard two-element meter.

Write fo r  leaflet No. 356/8-1.

THE ELEC TRICIA N 13  DECEM BER, 1346
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E X A G □ N A
G A L V A N / S E D  S T E E L

m m■\z
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BRITISH INSULATED CALLENDER’S CABLES LIMITED
NORFOLK HOUSE. NORFOLK STREET, • LONDON W .C 2

OVERHEAD TRANSMISSION
Erecting ta ll tow ers a n d  h ig h  v o lta g e  transm ission  

l in e s  is  part of our b u sin ess  a t B.I. C allen d er's.
1,650 m ile s  of the C entral E lec tr ic ity  Board's Grid System  
w ere  constructed  b y  u s, in clu d in g  the h ig h est  tow ers for 
river cro ssin g s. O ne of our rece n t grid ex ten sion  co n ­
tra cts  for th e  Board w a s the 52 m ile s  132 kV prim ary, 
d ou b le  circu it l in e , lin k in g  su b -station s a t B ournem outh, 
S alisb u ry  and A ndover.

THE ELEC TRICIA N 13  DECEMBER 1946



Metalglad Distribution-Gear
< S i* n p le  e /b e e fi a n d  e x te n d

R E Y R O L L E
HEBBURN-ON-TYNE ENGLAND
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This is one farewell at which no one will cry. Gone are the 
substitutes occasioned by war economies, and “ W .E.” can be 
happily forgotten.

Once again J. & P. are manufacturing cables and flexibles to 
conform to the exacting standards set by the Cable M akers’ 
Association-standards recognised throughout the World as the 
surest guarantee of quality and craftsman­
ship offered to the rubber cable user.

There is still a gap between supply and 
demand, but if you can get J. & P. cables 
you will know you have the best. And we 
are sparing no efforts to hasten the day 
when you can order cc off the shelf.”

J . & P. RETURN TO FULL 
C.M.A. STANDARDS

THE ELEC TRICIA N 13  DECEMBER 1946
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SW ITCHM AIN [

StfCTBICITY SERVICE

This modern unit provides 
a safe, neat and simple 
assembly superseding the 
often unsightly array of 
components employed in 
the past.

C o m p lie s  w ith  E .D .A .  
Specification No. 1627.

W rite  for details.

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,
5 1 — 5 3 ,  H A T T O N  C A R D E N ,  L O N D O N ,  E - C - l

1 3 DE CE M B ER ; v-*6 THE ELEC TRIC IA N
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T H E R E  H E STA N D S—symbol 
of authority in an orderly World 
— controlling — directing — ■ obeyed 
because absolutely trustworthy and reliable.

What a fitting comparison with BIRCH  R ESISTA N CES,
Arms of the Ohm’s Law.

Backed by many years of practical experience in which 
their reliability has been tested under all conditions,
B IR CH  R ESISTA N CES, in  their various applications, 
stand up to their job and can always be depended upon 
to  provide specified service because of their first-class 
workmanship.

Please c a l l  
upon us to help 
you solve any 
R e s i s t a n c e  
problem.

R e s is ta n c e s
M ay we quote you for .
any of the following :— "
RADIAL TYPE REGULATORS -  SLIDING RESISTANCES -  D IMM ERS-ASBESTOS WOVEN RESISTANCE 

NETS AND C R ID S-H EA TIN C  ELEMENTS-RESISTANCES FOR SPECIAL REQUIREMENTS, E TC ., ETC.

Birclt
Registered T ra d e  M a r k

H . A . B IR C H  &. C O . L T D .,  Wilohm W orks, Wood Street. WILLENHALL, STAFFS 
Telegrams: “ W ILOHM,”  Willenhall. Telephone: Willenhall 494-495

GU7
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OVER 
50 YEARS 

MANUFACTURING 
EXPERIENCE 

BEHIND THESE 
MOTORS

B T H

MECHANICALLY
INTERCHANGEABLE

ALTERNATIVE
MOUNTINGS

BALL or SLEEVE 
BEARINGS

(Flameproof Motors are available)

THE BRITISH THOMSON-HOUSTON COMPANY LIMITED, RUGBY, ENCLAND.

SINGLE-PHASE
THREE-PHASE

or
D.C. MACHINES

ijf D ECEM BER 1946 THE ELEC TRICIAN



S M A L L  T O O L S  D O  B I G  J O B S
on Production, Construction and Maintenance

1628

PORTABLE ELECTRIC TOOLS  

FOR EVERY C O N S T R U C T IO N  JOB

Power-packed, yet light and easy to 

handle, T hor Portable Electric Tools 

save tim e and money on production, 

construction, repair and renovation 

Check the many tasks they’ll 

for you fa s te r.

DEMOLITION IS QUICK an d  
su re  wilh the T hor-N ado  p o r t­
a b le  electric  ham m er.

INDEPENDENT PNEUMATIC TOOL CO., LTD.

4 0  B ro a d w a y  London S.W . 1, E ng la nd

MAKE HOLES FASTER w ith  
Thor electric  drills. C ap ac ities  
from  V i" to 1 Vi". S p e e d s  for 
a n y  m ate ria l.

P O R T A B L E  P O W E R

•  Drills •Hammers •Grinders •Sanders 
• Polishers •  Screw Drivers •Kul Setters

•  Tappers • Kibblers
FOR ALL TYPES O F  GRINDING, w ire 
brushing, buffing a n d  polishing m etal 
su rfaces, Thor m akes a v a ila b le  th ree  
fas t, pow erfu l e lectric  g rin d e rs  in 4 " , 
5 "  a n d  6 "  w heel cap ac itie s .

P N E U M A T I C  T O O L S  .  U N I V E R S A L  A N D  H I G H  F R E Q U E N C Y  E L E C T R I C  T O O L S  .  M I N I N G  A N D  C O N T R A C T O R S  T O O L S  

TH E E L E C T R IC IA N  13  D E C E M B E R  i 9 4 6
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F o r  n e w  
b u i l d i n g  p r o j e c t s

spec i f y

RUBBER INSULATED 
CABLES

SIEMENS ELECTRIC LAMPS A N D  SUPPLIES LTD .. 38 /39  U p p e r  T ham es S t., L o n d o n . E.C.4.
Branches a t B e lfast, B irm ingham , B ris to l, C a rd iff. D u b lin , Glasgow.
Leeds, Liverpool. M anchester, N ewcastle-on-Tyne, N o tting ha m , Sheffield.

J3  D E C E M B E R  1946 THE E L E C T R IC IA N
S



Collins Electrical Ltd.
H tm i Office 

i t S  CUrkenwtll Read London E C i  
H ot born  0212-3-4  

2 2 Sr. Atbono H o to  U pper S i .  h U n g io n  N l  . 
L Cononbary 2221-0 Â
H L  9  Ą  I t  F co lh tr tio n o  M .S o o th o l i  d B  

J n l b l l « «  ' Æ fJ

Collins desire to place on 
record an Appreciation of 
the great work put in by 
Central Station and indus­
trial Maintenance Engin­
eers in their essential work 
of ensuring that he indus­
trial machine runs flat out. 
Such staunch friends can 
rely at all times upon the 
co-operation of Britain’s 
Premier Repair Service to 
keep them running.

hsjwtjh

C E L /15 sawell advertising

IN  T H IS  ISSUE

A cru  E lectric  T o o l M an u fac tu rin g  C o., L td ., 1648
B ritish  In su la ted  C allenders’ C ables, L td ., 1622
B irch , H . A ., & C o., L td ., 1626
B ritish  T h o m so n -H o u s to n  C o., L td ., 1627, 1639
B irm ingham  P roduc ts , L td ., 1651
B ush ing  C o., L td . (T h e ), 1646
B ryce, W . A ndrew , & C o., L td ., 1698
B urgess P roduc ts  C o., L td ., 1642
C astle  Eng ineering  Co., L td ., 1696
C ity  E lectrical C o., 1653
C ryselco, L td ., 1694
Collins E lectrical, L td ., 1630
C ontacto r Sw itchgear, L td ., 1633
D avis & T im m in s, L td ., 1644 
D onovan E lectrical C o., L td ., 1643 
D o rm an  & S m ith , 1638 
D . S. P lu g s , L td ., 1646 
D u ra tu b c  & W ire, L td ., 1652
E lec tro  M eth o d s, L td ., 1650 
E ricsson T e lephones, L td ., 1636 
E ng lish  E lec tric  Co., L td ., 1693 
F luo rescen t Spares, 1653 
F lu x itc , L td ., 1657 
F ox , C . J ., & S ons, L td ., 1696 
F ry ’s M eta l F ound ries , L td ., 1652
G eneral E lec tric  Co., L td ., 1631 
G lover, W . T . ,  & C o., L td ., 1635 
H am p to n  W orks, L td ., 1654
H en ley ’s W .T . T e leg rap h  W orks, L td ., 1625, 1640 
H aw es & Co. (L ondon ), L td ., 1636
Id d o n , V icto r H ., L td ., 1647
Ig ran ie  E lec tric  C o., L td ., 1643
In d ep en d e n t Pneum atic  T o o l C o., L td ., 1628
Isen th a l &  C o., L td ., 1640
Johnson  C lapham  & M orris , L td ., 1655
Johnson  & P hillips, L td ., 1624
Jones, Sam uel, & C o ., L td ., 1648
L in rcad , L td ., 1649 
L o n d e x , L td ., 1650 
L .P .S . E lectrical C o., L td ., 1632
M an o r E lectric  C o., 1655
M easu rem en t, L td ., C over iv
M etafiltration  C o., L td ., 1638
M etropo litan -V ickers E lectrical C o., L td ., C over ii
M etw ay  E lectrical In d u strie s  L td ., 1653
M icrofuses, L td ., 1651
M o rg an , L a ird  &  C o ., L td ., 1657
N ife B atteries, L td ., 1658
P arm e k o  L td . o f  L eicester, 1634 
Peace, H aro ld  E ., & C o., L td ., 1656 
P enney  & P o rte r, L td ., 1655 
P h ilips L am p s L td ., C over i 
P in ch in , Joh n so n  & C o., L td ., 1700 
Poles L td ., 1621 
P u ltra , L td ., 1697 
R iley , R o b ert, L td ., 1645 
R ipau lts , L td ., 1637 
R ivlin , J ., L td ., 1650 
R eyrolle, A ., & C o., L td ., 1623 
R ockm an  E ng in eerin g  Co. L td . 1656
S ankey , Joseph , & Sons, L td ., 1698
Scholes, G . H ., & C o., L td .,  1645
Siem ens E lectric  L am ps &_Supplies, L td ., 1629
S unvic C ontro ls, L td ., 1695
S ynchrom atic  T im e  R ecord ing  C o., L td .,  1652
T elco , L td ;, 1654 . 3
T e lep h o n e  M an u fac tu rin g  C o., L td . ,  1697 
T ham es W ire & C able C o ., C over iii
U niversa l T oo ls, L td ., 1642
W atliff & C o., L td ., 1699 
W csterm an , F ran k , (W holesale), L td ., 1646 
W avm outh  G auges, L td ., 1648 
W oll, S ., & C o., L td ., 1641 
Z e n ith  E lec tric  C o., L td ., 1644

THE ELEC TRICIAN 13 DECEMBER 1946



1631

n  r  A A  r  A A  D C  D  t h e r e  is n o  s u b s t i t u t e  f o r  q u a l i t y  
K t / v l t / v l D t K  IN  e v e r y t h in g  e l e c t r i c a l

Advt. o f  The General Electric Co., L td ., M agnet House, K ing  swag, London. W .C .2.

13  D E C E M B E R  1946 TH E E L E C T R IC IA N

Get into touch 

with your nearest 

G.E.C. Branch for 

all requirements 

in Bell installation 

material.



W fRES & CABLES

f  INSTRUMENT WIRES > STRANDS & BRAIDS 
TELEPHONE & RADIO CORDS. & CABLES 
RESISTANCE WIRES • P.V.C. TUBINGS

■ ^- Vi '

-■ - m g m  >f ¡ g |$ | 
m M m z k

/  L .P .S . E L E C T R IC A L  CO. LTD
ALPERTON • WEMBLEY • MIDDLESEX

TELEPH O N E: PERIVALE 5621-2 

H k  TELEGRAMS : ENGINEYO R • PHONE • L O N D O N

THE ELEC TRICIAN 13  DECEM BER 1946
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STANDARD
Automatic 
STARTERS

RELIABLE A D A P T A  B L€ ACCESSIBLE

!ECT CURRENT
S T A R - D E L T A  
D I R EC  T - O N  
STATOR-ROTOR

Our standard range covers 
from  I to  1000 H . P.

iS ' DECEM BER 1946 THE ELEC TRICIA N



TYPE 5080 TAKES A HOT SPOT IN  THE S . PA CIFIC  .

I f  you have b e en  e x p o r t i n g  equipm ent  t o  t h e   ̂
T r o p i c s  you w i l l  know t h e  immense d i f f i c u l t i e s  
i n  p r o d u c i n g  T r a n s f o r m e r s  t o  o p e r a t e  e f f i c i e n t l y  
u n d e r  su c h  c o n d i t i o n s  o f  h e a t  and damp and you 
may g iv e  a s i g h  o f  r e l i e f  when we t e l l  you t h a t  
t h o s e  t r o u b l e s  are*/a t h i n g  o f  t h e  jpas t .  We a re  
now p r o d u c i n g  T r a n s f o r m e r s  vacuum im p r e g n a t e d  
w i t h  a s p e c i a l l y  d e v e lo p e d  compound which  w i l l  
w i t h s t a n d  t h e  most  a d v e r s e  t r o p i c a l  c l i m a t e s . -  
A  t y p i c a l  member o f  o u r  5080 s e r i e s  i s  shown 
a b o v e ,  wound f o r  o u t p u t s  o f  UOO-O-hOOV a t  120m/a 

• 6 .3 V  a t  4a  and 5V a t  3 a .
* P  A R M E K 0 L T D .  O F  L E I C E S T E R .

©
THE E LEC TRIC IA N J3  DECEM BER 1946
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E .H .T . S T R A IG H T  T H R O U G H  J O IN T

L E A D  S L E E V E  IN  C A S T - IR O N  P R O T E C T IO N  B O X .

T h e  illu s tra tio n  sh e w s  a w ire  a rm o u r  c lam p  a t  o n e  
e n d  a n d  a s te e l ta p e  a rm o u r  c lam p  a t  th e  o p p o s ite  e n d .

(1) S .W .A . o r  D .W .A . C lam p.
(2) C l .  P ro te c t io n  Box.
(3) P a p e r  Sleeve.
(<) W e a k  Back F e rru le .

(5) L ead Sleeve.
(6) S p lit l e a d  C o n e .
(7) S.T .A . C lam p.
(8) B onding  S trip .

(9) A ir  V en t.
(10) Filling Lid
(11) Filling Lid.
(12) V .I.R . R ings.

(13) Y arn  Packing. 
( U )  Sp lit C .I . C one  

w ith  L ead C e n tre

FOR PLAIN LEAD COVERED OR LEAD COVERED AND ARMOURED CABLES

W.T. GLOVER & CO. LTD
TRAFFORD PARK  MANCHESTER 17

13  DECEM BER 1946 THE ELEC TR IC IA N



A COMPREHENSIVE EXPORT SERVICE AVAILABLE TO MANUFACTURERS.

D0ME8TIC
APPLIANCES

AND
LICHT ELECTRICAL 

EQUIPMENT

HAWES & COMPANY (LONDON) LTD.
Imperial House • Dominion Street - London, E.G.2.

'  TELEPHONES (6  lin e s ):  MONarch 7126

/  SOUTH \  , /  AFRICAN \  1!  M I D D L E  \  j
AND CENTRAL I I EUROPE

\  CONTINENT I  '1 E A S T  I  \
\  AMERICA / V /

I N D I A  

AND THE 

FAR EAST

BRANCHES AND AGENTS THROUGHOUT THE WORLD.

ERICSSON TELEPHONES L td .  s o ,  k i n g s w a y .  L o n d o n ,  w .c  .2  TtU:— KOL SSJt WoH« OeetlM. trtli.

THE ELEC TRICIAN 13  DECEM BER 1946
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■Jhe. ù i? u o e d  P ‘

T h e  o ld  w a y  w ith  In­
d iv id u a l  c ir c u it«  e m p lo y ­
in g  B S S .546  2 , 5 a n d  I5A. 
u n fu s e d  p lu g s . T o  a d d  
f u r t h e r  s o c k e t  o u t le t s  Is 
e x p e n s iv e  a n d  c o m p lic a te s  
t h e  w ir in g  s t i l l  fu r th e r .

T h e  m o d e r n  m e t h o d  
w it h  t h e  d o m e s t i c  r in g  
c ir c u i t  I n c o r p o r a tin g  th e  
D .S . “ o n e - s lx e "  f u s e d  p lu g  
a n d  s o c k e t ;  a n y  n u m b e r  
o f  e x t r a  s o c k e t  o u t le t s  c a n  
b e  a d d e d  s im p ly  and  
c h e a p ly .

VLUO & SOCKET 
2 3 0 VFUSED 

3 k».
Eli 46

Announcement o f Dorman &  Smith Ltd.— Manchester— London— Glasgow

rH E  M E T A F IL T R A T IO N  COM PANY L T D .
3E L G R A V B  R O A D  -  H O U N S L O W , M ID D L E S E X  

T e le p h o n e :  T e le g r a m s :
lo u n s lo w  112112/3. M eta filter. H ounslow

A Monument to 
Efficiency

In  a single passage through the Metafilter, trans­
former and heavily carbonized switch oils can be 
completely freed from all suspended impurities ; 
and all traces of sludge and moisture removed 

monumental tribute to the eflâdencv of the 
Metafilter.

T h e , ’Metafilter is economical and easy to 
operate; and can be used on switches and 
transformers while under load.

THE ELEC TRICIA N 13 DECEM BER 1946
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ki Finally — gentlemen — 

the building will be lighted 

throughout by

L I G H T I N G  A 

S E R V I C E  A l l  concerned w ith  
the installation er renewal o f  
lighting are inv ited  to communicate 
with our L ighting  A dvisory Service» 
Bridle P a th , W atford. Phone 7 7 0 1 .

The British Thomson-Houston Co. Ltd. 
Crown House, Aldwych, London, W.C.2

13  DECEM BER 1946 THE E LEC TRIC IA N
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„ l i a  LON
soldering

M c l-s c W r™ '!1

f>or

I llu s tra tio n  shows a standard  
65 w a tt model ; o ther types 
and sizes ava ilab le .

W ith  the Solon there’s no waste heat—the 
heating element is inside the copper bit 
itself. A ll the heat is at the polnt-w here you 
want it. The terminals are at the other 
end ; safely housed away from the heat and 
easy to  get at. Every Solon is supplied 
complete w ith 6 ft. of Henley 3-core flexible. 
Made fo r the following standard voltages:— 
200/220, 230/250.

Made in England.

W . T . H E N L E Y ’S TELEG RA PH  W O R K S CO. LTD. (Engineering Dept.)
51-53, Hatton Garden, London, E.C.I.

\ l e c t i i c
SOLDERING IRON f o r  INDUSTRIAL USE

Rapid  Action

VOLTAGE REGULATOR
A For A.C. and D.C. Generators, Booster 

Sets, Steam, Diesel o r Hydro - Electric 
Generating Plant.

A Constant voltage maintained through wide 
variations of load, temperature and speed.

e  Extremely rapid and accurate, can be in­
stalled on existing o r new generators, are 
inexpensive in first cost, require litt le  or 
no maintenance and they are absolutely 
reliable.

e  They are easily fitted and we supply full 
information for installing.

1 §  I  N T  H  A T  & LT°D. V0LTAGtyp?Em.s.LAT0R
O U C O N  W O R K S .  V I C T O R I  A R O A D .  N O R T H  A C T O N .  L O N D O N , ^

lv j  ~  Tei^hon7T~Acorn^i90A  Telegrams ■' henthol London

THE ELEC TRICIA N  13  DECEM BER 1946
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S. W O LF & CO . LTD . 
P I O N E E R  W O R K S  
H A N G E R  L A N E  
L O N D O N .  W . 5 .  
Telephone: PERivale 5631/4

Tel.: Northern 2954¡5 
Tel.: Bbckfriars 8426 
Tel.: Leeds 27981

47, Barker Street. Handsworth. B irm ingham. 19. 
5, Blackfrlars Street. Salford 3. Manchester. 
2. P a r k  . S q u a r e  E a s t .  L e e d s ,  I .

B IRM ING HAM
MANCHESTER
LEEDS

TH E E L E C T R IC IA N
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The ideal small switch fo r prac­
tically all automatic switching 
applications. Precision built to 
fine limits and capable of positive 
snap-action operation up to  60 
times a minute. May be installed 
in any position

W r it e  f o r  d a t a  s h e e t  BP810 t o  :

BURGESS PR O D U C TS  
C O M P A N Y  L IM IT E D
SAPCOTE, L E IC E S T E R S H IR E

©
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IGRANIC ELECTRIC C9LTP
BEDFORD & LONDON

■HI
Equip your electrically driven machine* 
w ith the “ rig h t” control gear —  
IG R A N IC , which w ill give positive 
protection to m otor and machine and 
keep them  working to secure maximum  

production.

I llu s tra tio n  shows IG RANIC Contactor 
Panel fo r  co n tro l o f  Trave l m otion o f  

6-ton Slab Charger fo r  Steel M i l l .

see what we

SCRIM
A F U S E  G E A R  A

Fusegear to be [  thoroughly efficient, 
demands—

( 1 )  s t ro n g ,  p re ssu re  - main - 
ta ined con tac ts  and  j  3 * 

”  - " [  ( 2 )  fa c i l i t y  fo r  instantaneously  
rep la ced  c a r t r id g e s — w i t h ­
o u t  t o o  Is .  o - 1'

Precisely. *That’s^where “ SCRUTACT" 
exactly fills the bill.

I, May we tell you 
'more ? W rite  us for a 
complete description. D O N O V A N S

THE D O N O V A N  E L E C T R IC A L  C9 LT.°  BIRMINGHAM, 9  
ELECTRICAL ENGINEERS AND STOCKHOLDERS.

p H O jvf-STEC H FO BO  2 2 7 7  (R 8 .X .}  'awFS-DONOVAN.BinMiNGHAM
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CERAMIC  
EMBEDDED RESISTORS
o f the highest quality, 

w ith  all Government Specifications

P l e a s e  a l l o w  a t  to  s e n d  y o n  a c o p y  
o f  o u r  d e s c r i p t i v e  c a t a l o g u e

The ZENITH E L E C T R IC  CO. Ltd
Zenith W orks, V illiers Road, 

W lilesden Green, London, N .W J

Improved Type

Phone : W lU e s d ta  4087-8-9  

G ra m s : *4Voltaohm , Phone, London*'

THE ELEC TRICIA N 13 DECEM BER 1946



ROBERT RILEY L
Milkstone Spring Works, R O C H D A

T e le p h o n e  I 
R ochdale  2237-2238.

T e leg ram s :
* R ilosp ring  ”  R ochdale.

13  DECEM BER 1946

S T R E N G T H

id/y/ex must be yoocl
G E O R G E  H.  S C H O L E S  

a n d  C o .  L t d ,
W y le x  W o r k s ,  W y t h e n s h a w e  

M A N C H E S T E R

THE ELEC TR IC IA N
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THE BUSHING CO. LTD.
H E B B U R N -O N - T Y N E

THE ELEC TRIC IA N

' 'J 'H E  D S Cooker Control U nit 
is a compact yet efficient 

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

T E X O LEX TUBES IN  L A M IN A T E D  
FABRIC OR PAPER BASE



BUZZER MOUNTED  ON 
PORCELAIN BA SE  AND 
COMPLETELY ENCLOSED 
WHEN LID IS ASSEMBLED

tA K IH  ' 
TERM INAL TO B E L L  PU SH

Sim plifies in s ta lla tio n  w h en  B u zze r is re q u ir e d  c lose  to  A .C . m ains su p p ly .
SPECIFICATION . T h e  P rim ary  and  S eco n d ary  co ils  a re  se p a ra te ly  w o u n d  and  In su la ted  f ro m  each  o th e r  
as in th e  case o f th e  I am p  S ta n d ard  T ra n sfo rm e r . T h e  S eco n d ary  w inding  g ives 6 v o lts  and  is c o n n e c te d  
d ire c tly  to  th e  B uzzer, o b v iatin g  th e  n ecessity  fo r  In te rn a l w ir in g  f ro m  T ra n s fo rm e r  to  B u zze r. T h e  only  
co n n e c tio n s  n ee d ed  a re  f ro m  th e  S e co n d ary  te rm in a ls  to  th e  bell push  T h e  B u zzer c o lM s  w o u n d  o n  
to  a s tro n g  w o o d e n  b o b b in  w h ich  is co m p le te ly  in su la te d  and  all o th e r  p a r ts  a re  r ig id ly  a s se m b le d . 
N o  a d ju s tm e n t o n  th e  B u zzer is r e q u ir e d .  T h is  useful accesso ry  can p ro v id e  a w a rn in g  s ig n a l, and len d s  
itse lf  to  m any in d u str ia l and d o m es tic  a p p lic a tio n s . F o r A .C . use  on ly .

L is t N o .
020 S eco n d ary  fu sed  (S upp lied  ss s ta n d a rd ).
021 P rim ary  fused  and  w ith  A u to m atic  M ains C u t-o u t.

VÏÏ1D D O N« HARPER ROAD 
^  WYTHENSHAWE 
£ /  MANCHESTER

1 3  DECEMBER 1946 THE ELEC TR IC IA N

TRANSFORMER
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16-17 NEW BRIDGE STREET, E.C.4
PHONE: CENTRAL 6500  -

Makers of Synthetic

A few  o f th e  m any th o u sa n d  W a y m o u th  
Relays su p p lied  fo r  B r i ta in ’s A ircra ft. 
I llu s tra tio n  sh o w s re lay  ty p e  RD d o u b le  
p o le  24 v o lt 10 am p. O v era ll d im en sio n s  

2 \ i ”  X 2.yx "  x  Iffc". W e ig h t  6  ozs.

/ \  T H E  S T A N D A R D  
M O D E L  

S.B.C. TYPE  
AS

IL LU S TR ATE D

T H E  P.S.I 
M O D E L

ALSO  
AVAILABLE  

P.S.2 M O D E L  
FITTED W I T H  T E R M IN A L  

BOARD

P.S.3 FITTED W I T H  T E R M IN A L  
BOARD A N D  R A D IO  SUPPRESSOR

ALSO

FLU O R E SC EN T C H O K ES E X  STO C K

THE ACRU ELECTRIC TO O L M ANUFACTURING  CO.
LIM ITED

123, HYD E ROAD, A R D W IC K , MANCHESTER, 12 Phone : ARDWICK

FLUORESCENT
ST A R T ER  SW ITCHES

FULL RANGE OF MODELS EX STOCK

( I M P R E G N A T E D  A N D  C O A T E D )

„ ^ W A Y M O U T H
GAUGES & INSTRUMENTS

LTD .
Electrical Relays and Switches : A ircraft Fuel 
Gauges : Electrical Indicators : Diaphragm 

Pressure Gauges and other instruments. 
464-8, A LE X A N D R A  AVE., RAYNERS LANE, H A R R O W  

M D D X .
Telephone: PINNER  7 193

THE ELEC TRICIA N 13  DECEM BER IÇ46
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S C R t> N
f t

Sc« how the 
, PH IL L IPS  SCREW  

prevents Burring.
The PH ILLIPS Recess- 
Head - has 8 separate 
planes to take the torque 
thrust o f  the driver. 
This scientifically en­
gineered recess gives the 
bead nearly three times 
the strength o f  the 
ordinary slotted-head.

Sec how the PH IL L IPS  SCREW 
prevents wobbling false starts. 

The screw and driver bit auto­
matically align themselves into a 
single straight-line unit. The 
PH ILLIPS SCREW cannot wobble 
over, it goes in first time without 

'. fuss o r effort.

FIRM

Sec how the 
PH IL L IPS  SCREW  

prevents the driver 
from slipping out. 

T H E  PHILLIPS SCREW  
fits firmly and snugly on 
to  the 4-wingcd bit —• 
the driver cannot slip out 
to* damage the work or 
in jure the operator.

H ere is the screw that m akes quick and  easy 
w ork out o f  the slow and laborious task  o f  
screw driving. The PH ILLIPS Recess-Head 
SCREW ' fits firmly and snugly o n  to  the 
4 -winged power driver bit to  form a  single 
rigid straight-line unit. Once it is applied to  
the job, the power driver screws it hom e quickly 
and cleanly, first time and  every time. There 
are no false fumbling starts  to chew the threads 
o f  the screw o r the assembly. _The driver bit 
cannot slip out o f the PHILLIPS Engineered 
Recess to  score the surrounding work surfaces,

' o r injure the w orker's hands.
T r y  PHILLIPS Recess-Head SCREW S on your 
assemblies, then w atch production figures 
climb by as much as 50% , as you get better, 
neater work in less time. N otice, too, how you 
save on Overhead costs as you cut out spoilage 
and rejects.

SEND THIS COUPON FOR FULL DETAILS OF 
THE NEW PHILLIPS Recess-Head SCREWS.

To Unread Ltd., STERLING WORKS, 26/33, Cox Street, BIRMINGHAM, 3.
Tlease send me. without obligation, the illustrated catalogue giving full details o f  the 
Phillips Rcccss-Hcad screws.
N A M E _______________ ___ _________________________ ___________________________________________

a d d r e s s _

HEAD screw I j i n r e i i d
S P E C I A L I S T S  , N C O L D  F O R G I N G  J f f a ß f a ß f r  f

13  D ECEM BER, 1946 THE E L E C T R IC IA N
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SOCKETS^
3 P IN , 5 A M P , S H U T T E R
Available in good quantities 

C O M PAC T BALLAST UN ITS  
including strikers 

TE N A TH ER A M  SOIL HEATERS
FULL LIST ON REQUEST

J. RIVL.IN
16 17, B R U N S W I C K  S T R E E T , L E E D S , 2

Telephone 21515

M A N U F A C T U R E R S  O F  R E L A Y S

1V . V  J 0 7 ANER1EY R0A0 -tONOON-S-E-ZO^

BI-METAL
BI-M ETAL

FA BRICA TIO N S

BI-M ETAL

THERMOSTATS
Export Enquiries Especia lly Invited

ELECTRO METHODS LTD.

1 12 BRENT ST., HENDON, N .W .4

Telephone : GLAdstone 6611-2

M ISCELLANEOUS AD VERTISEM EN TS
T E N D E R

M E T R O P O L IT A N  W A T E R  BOARD.
TENDERS FOR ALTERNATORS. 

rp H E  METROPOLITAN \y\ATBR BOARD 
req u ire  th e  follow ing new  o r  second-hand 

a lte rn a to rs ,  3 p hase  400/440 volts, 60 cycles, 1 
o r 2 b ea rin g s , w ith  o r w ith o u t sw itc h g ea r fo r 
cou p lin g  d irec tly  o r  in d ire c tly  to  d iesel 
eng ines ru n n in g  a t  600 r .p .m .:—

18 a l te rn a to r s  approx . 200 K.W. o u tp u t.
6 a l te rn a to rs  ap p ro x . 300 K.W. o u tp u t.

F u r th e r  d e ta ils  m a y  be o b ta in ed  from  th e  
M ecliancial E n g in eer a t  th e  B o a rd ’s offices.

P a r t ic u la rs  of p la n t  a v a ila b le  shou ld  he 
enclosed in  sealed  envelopes endorsed  
“ T en d er fo r a l te rn a to r s ,” a n d  ad d ressed  to  
th e  u n d e rs ig n ed  a t  th e  Offices of th e  B oard  
(Room 122).

0 . W. STOKER,
Offices of th e  B oard , C lerk of th e  B oard .

New R iver H ead,
R osebery  A venue, LONDON, E.C.l.

S IT U A T IO N S  V A C A N T
M E T R O P O L IT A N  BOROUGH OF POPLAR.  

APPOINTM ENT OF SENIOR DRAUGHTSMAN, 
BLECTRIOITY DEPARTM ENT.

A  PPLICATIO NS a re  in v ited  fo r th e  p o sitio n  
-r v of S en ior D ra u g h tsm a n , in  th e  E le c tric ity  
D e p a rtm e n t of th e  Council, a t  a  s a la ry  in 
acco rdance  w ith  Class G, G rade 8, of th e  
scales o f sa la r ie s  of th e  N a tio n a l J o in t  B oard  
fo r th e  E le c tric ity  S upply  In d u s try  (a t 
p re sen t £490 p er a n n u m  inclusive).

A pp lican ts  m u s t be fu lly  qualified  d ra u g h ts ­
m en, fa m ilia r  w ith  b u ild in g  a n d  s tru c tu r a l  
en g in eerin g  a n d  a  know ledge of g e n e ra l Pow er 
S ta tio n  an d  S u b-s ta tion  w ork  is e sse n tia l.

T he successfu l a p p lic a n t  w ill be re q u ire d  to

1911-1937
A p p lica tio n s s ta tin g  age , p a r t ic u la rs  of 

qualifica tio n s a n d  experience, accom pan ied  by  
copies of th re e  re c e n t te s tim o n ia ls , Bhould he 
ad d ressed  to  th e  un d ersig n ed , endorsed  
" S en ior D ra u g h tsm a n —E le c tric ity  D e p a r t­
m e n t,” a n d  should  be received n o t la te r  th a n  
9 a .m ., T uesday , 24th D ecem ber, 1946.

C anvassing  m em bers o r officers of th e  
Council in  a n y  fo rm  w ill d isqu a lify .

S. A. HAMILTON.
P o p la r  Tow n H all, Tow n Olerk.
BOW ROAD, E.3.
27th N ovem ber, 1946.
S T E W A R T R Y  OF K I R K C U D B R I G H T  C O U N T Y  

CO U N C IL .
ELECTRICITY DEPARTM ENT. 

A ppo in tm ent  of Ju n io r  Mains  Assistant.
PPLICATIO NS a re  in v ited  fo r  th e  above 
P o st from  su ita b ly  qualified  E ng in eers , who 

have h ad  previous experience  o f M ains w ork, 
pal E le c tric ity  U n d e rta k in g .

A PPLICATIO NS a re  in v ited  fo r  th e  above

ll a v ___  ,
p re fe ra b ly  in  a  Rur£
D uties w ill in c lu d e  th e  survey  a n d  p ro filing  
of 11 kV O verhead lines, m a in te n a n c e  of Sub­
s ta tio n  a n d  S w itchgear, a n d  g e n e ra lly  a c tin g  
a s  A ss is ta n t to  th e  M ains E ng ineer.

S a la ry  an d  C onditions of A p p o in tm en t w ill 
be in  acco rd an ce  w ith  th e  N a tio n a l J o in t  
B o a rd  Schedule, th e  p re se n t s a la ry  b e in g  £316 
p e r  an n u m  (Glass D, G rade 9).

The ap p o in tm e n t w ill be su b je c t to  th e  
L ocal G overnm ent S u p e ra n n u a tio n  (Scotland) 
Act, 1937, a n d  th e  se lected  c a n d id a te  w ill he 
req u ired  to  p ass a  m ed ical e x a m in a tio n .

A p p lica tions, s ta t in g  ag e , a n d  g iv ing  full 
p a r t ic u la rs  of t r a in in g  an d  experience, 
to g e th e r w ith  copies of te s tim o n ia ls , to  be 
fo rw arded  to  th e  u n d e rsig n ed  n o t la te r  th a n  
4th JANUARY, 1947.

ROBT. C. MONTEATH. 
C ounty  Offices. C ounty  Clerk.
KIRKCUDBRIGHT.

THE ELEC TRIC IA N 13  DECEM BER 1946
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S IT U A T IO N S  V A C A N T  
C O U N T Y  BOROUGH OF B R IG H T O N .

ELECTRICITY DEPARTM ENT. 
Appo in tm ent  of J un io r  Assis tant in the Sales 

D ep ar tm ent .
A PPLICATIO NS a r e  in v ited  fo r th e  position 

-r v of J u n io r  (Male) A ss is ta n t fo r Show room  
a n d  C lerical D u ties in  th e  Sales D ep artm en t.

C an d id a te s, who m u st be u n d e r 25 y e a rs  of 
age, m u s t have  been ed u ca ted  to  m a tr ic u la ­
tio n  s ta n d a rd  a n d  have h ad  som e .experience 
w ith  a n  e le c tr ic ity  su p p ly  u n d e r ta k in g .

S a la ry  w ill be in  acco rdance  w ith  the 
G enera l D ivision  o f th e  N a tio n a l S a la ry  
Scales (£215 p e r  a n n u m  a t  24 y e a rs  of age) 
p lu s w ar bonus, a t  p re sen t £59 16s. p e r  an n u m . 
C onditions of service will h e  those la id  down 
by  th e  N a tio n a l J o in t  C ouncil Schem e of 
C onditions of Service.

The a p p o in tm e n t w ill be su b je c t to  th e  
p rov isions of th e  Local G overnm ent S uper­
a n n u a tio n  Act, 1937, a n d  th e  se lec ted  c a n d i­
d a te  w ill be re q u ire d  to  {pass a  m ed ical 
e x am in a tio n .

A pplica tions, w hich  m u st be  m ad e  on a  p re ­
scribed  fo rm , to  be o b ta in e d  f ro m  M r. II. 
P ryce-Jones, M.Kng., E n g in e er a n d  M anager, 
B rig h to n  C o rp o ra tio n  E le c tric ity  D ep artm en t, 
E le c tric  House, C astle  S q u a re , B rig h to n , a re  
to  be delivered  to  h im  n o t la te r  th a n  M onday 
th e  30th D ecem ber, 1946.

C anvassing , e ith e r  d irec tly  o r  in d ire c tly , 
w ill d isq u a lify .

J .  G. DREW,
Town H ail, Tow n Clerk.
BRIGHTON, 1.
S H E F F I E L D  C O R P O R A T IO N  E L E C T R IC IT Y  

D E P A R T M E N T ,
INSTALLATION EN G IN EER (ELECTRICAL 

CONTRACTING). 
A PPLIC A TIO N S a re  in v ited  fo r th e  above 

•‘ '■position from  a p p lic a n ts  w ho h av e  h a d  a  
sound  tr a in in g  an d  co n sid erab le  p ra c tic a l ex­
perience  in  th e  e le c tr ic a l c o n tra c tin g  
in d u s try . A p p lican ts  shou ld  be ab le  to  p re ­
p a re  e s tim a te s  a n d  specifications fo r a ll 
c lasses o f e le c tr ic a l in s ta lla tio n  w ork, to 
superv ise  th e  c a r ry in g  o u t of th e  w ork, and  
to co n tro l sta ff. E xperience of developm ent 
w ork in  th e  dom estic, com m ercia l a n d  in d u s­
t r ia l  a p p lic a tio n s  of e le c tr ic ity  w ould he  a n  
a d v a n ta g e . ,

The s a la ry  w ill be in  acco rd an ce  w ith  Class 
M, G rade 9A, of th e  N a tio n a l J o in t  B oard  
Schedule, com m encing  a t  £478 p er a n n u m .

The ap p o in tm e n t w ill be su b je c t to  the  
p rov isions of the* Local G overnm ent S uper­
a n n u a tio n  Act, 1937. A p p lican ts  m u s t p re fe r­
a b ly  be n o t m ore  th a n  40 y e a rs  of age , o r  
hav e  h ad  p rev ious 1 /ic-al A u th o rity  service 
c a r ry in g  tr a n s f e r  va lue  w ith in  th e  m ean in g  
of th e  Act. T he se lected  a p p lic a n t would he 
req u ired  to  pass a  m ed ical ex am in a tio n .

A p p lica tio n s on fo rm s to  be .o b ta in ed  fro m  
th e  un d ersig n ed  a re  to  be re tu rn e d  to  m e no t 
l a te r  th a n  M onday, 6th J a n u a ry ,  1947, accom ­
p a n ie d  by  copies of n o t m ore th a n  th re e  
recen t te s tim o n ia ls .

C an v ass in g  o r an y  com m u n ica tio n  to  a  
m em ber o f th e  C ouncil e ith e r  d irec tly  o r  in ­
d irec tly , is  p ro h ib ited  a n d  is a  d isqualifica-

UO" ' JO HN R. STRUTHERS,
G eneral M anager.

C om m ercial S tree t,
SH EFFIELD , 1.

ELECTRICAL E ng in eer w ith  p ra c tic a l an d  
g e n e ra l experience of in s ta lla tio n , m a in ­

ten an ce  a n d  fau lt-lo ca lis in g  req u ired  fo r 
p e rm a n e n t em ploym en t in  th e  specia lised  held  
of X -Ray en g in eerin g . A p p lic a n t m u s t be 
w illing  to  tra v e l in  th e  U n ited  K ingdom . 
A pply  by  le t te r , s ta tin g  age ., experience, etc., 
to  V ic to r X -Ray C o rp o ra tio n  L td ., 15/19, 
C avendish  P lace , London, W .l.

13  DECEM BER 194b

BIRMINGHAM PRODUCTS Ltd .,
1 7 6 -1 7 8 , NEWHALL S T ., BIRMINGHAM 3 .

CAPSTAN AND REPETITION WORK IN 
ALL METALS FOR THE ELECTRICAL 

TRADE.
RO LLED TH R E A D  SC R EW S, W O O D  SC R EW S, 
BOLTS A N D  N U TS, RIVETS, W A SH ERS, ETC.

LARGE STOCKS CARRIED.

'C r a m s  : 
RO LTH RED, B ’HAM .

'P h o n e  : 
C E N T R A L  20B1-2-3-4.

Progressive wholesale Electrical 
House in W est Riding of Yorkshire 

seeks first class products in Electrical 
goods. Sole distribution of guaran­
teed sales undertaken. Box J.R., 
“ The Electrician,” 154, Fleet Street, 
London, E.C.4.

HIGH ACCURACY 
CARTRIDGE MICROFUSES

1 0 m A .—-I A m p .  

w ith Gold Film Fuse Link

C o lo u r  in d ic a t io n  o f  b lo w n  fu s e s  o r  N e o n  
In d ic a to r s  if  p r e fe r r e d .

Pamphlet C .M .I8  on request.

MICROFUSES LTD
KANCLEY BRIDGE ROAD, 
LOWER SYDENHAM, S .E .26  

TEL. SYD. 5129

THE ELEC TRIC IA N
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S IT U A T IO N S  V A C A N T
f )  R SIG NER w an ted , experienced  in  com plete 
■ ^design  of T hree-P hase  M otors up to  150
B.H.P. to  ta k e  c h a rg e  of p ro d u c tio n  in  sm all
w orks. Y ork sh ire  d i s t r i c t—Box L.T.A.,
“ t h e  E le c tr ic ia n ,” 154, F le e t S tre e t,
London, E.C.4.
T ON DON E le c trica l W holesa le rs  re q u ire
^ re p r e s e n ta t iv e  w ith  c a r  to cover L ondon 
a re a  a n d  o u tsk ir ts . Good com m ission  p a id  w ith  
sm all c a r  a llow ance.—W rite  Box L.T.D., 
” THE ELECTRICIAN.” 154, F le e t S tree t, L ondon,
E.C.4, s ta tin g  experience.

Q 3 B
A L C H O - R E 

S O L D E R I  N G  F L U X
non-corrosive : fo r  e lec trica l w ork  

W rite  fo r sample

FRY’S M ETAL FOUNDRIES LTD,,
T a n d e m  W o r k s ,  M e r to n  A b b e y ,  L o n d o n , S .W .I 9

S Y N C H R O M A T I C
P U B LIC  CLO CKS

FOR A.C.OR D.C. SUPPLY

JOHNSON & PHILLIPS LTD.
in v ite  a p p lica tio n s  fo r  th e  fo llow ing  p o s itio n s  a t  th e i r  
C h a r lto n  W o rk s  :—

(a) D ra u g h tsm e n  (S en io r and  Ju n io r)  fo r
1. T ra n sfo rm e rs  up  to  30.000 kVA.
2 . S w itch g ea r up  to  II kV. 250  MVA.

(b) E stim ating  E ng ineers fo r  T ra n sfo rm e rs  u p  to  
30,000 kVA.

(c) D e s ig n e r E n g in eer (Ju n io r) f o r  Po w er F ac to r 
C o r re c t io n  C a p a c ito rs .

(d) E stim ating  E n g in eer fo r  P o w er F ac to r  C o r re c ­
tio n  C ap ac ito rs.

A p p lica tio n s , in  w r i tin g , s h o u ld  s ta te  full d e ta ils  of 
ed u c a tio n , t ra in in g , e x p e rie n c e , age and sa la ry  re ­
q u ire d , and  be ad d ressed  to  E m p lo y m en t and  W e lfa re  
M anager, Jo h n so n  & Phillips L td ., V ic to ria  W o rk s , 
C h a r lto n . S.E.7.

MAXIMUM P U B LIC ITY
A T

MINIMUM COST

SYNCHROMATI C
TIME RECORDING CO. LTD. 

LIVERPOOL, 6
G ra m s : SYNTIM E. T e l:  A N FIELD  1834

TIME INSTRUMENTS ■ ELECTRIC CLOCKS

V  -BAY APPARATUS .—W atso n  a n d  Sons 
-‘ ‘■(Electro-Medical) L td ., hav e  vacanc ies in 
London a n d  W em bley fo r  se v e ra l tech n ica l 
m en, p re fe ra b ly  w ith  som e know ledge of 
X -ray  a p p a ra tu s , fo r  a d m in is tra tiv e , develop­
m en t. design , d raw in g  office, a n d  sa les w ork. 

! E xcellen t o p p o rtu n itie s  fo r  p e rm a n e n t p ro ­
g ressive p o sitio n s in  a  g row ing  in d u s try .— 

; W rite  in  confidence g iv in g  fu ll p a r t ic u la rs  to 
M an ag in g  D irec to r, W atson  a n d  Sons (Klectro- 

i M edical) L im ited , P a rk e r  S tre e t, K ingsw ay , 
W.C.2.
O E N IO R  DRAUGHTSMAN req u ired , ex- 

i °  p erienced  in  ou td o o r C o n tra c t w ork, over­
head  lin e  steel a n d  wood pole, u n d e rg ro u n d  

: cab le  in s ta l la t io n s  a n d  accessories.—A pplica­
tio n s s ta t in g  age , experience a n d  s a la ry  
re q u ire d  to  E m ploym en t a n d  W elfare  
.M anager. Jo h n so n  a n d  P h illip s  L td ., V ic to ria  
W orks, C h a rlto n , S.E.7.

F O R  S A L E
C  INGLE F lexib le Co-Axial. Cable (to Govern- 
1~’ m en t Specification  UNIHADIO 1) co n sistin g  

; of 1/.056 Copper In n e r  C onductor, Solid P o ly ­
th en e  In su la tio n , b ra id ed  tin n ed  copper o u te r  

'■ condu c to r, sh e a th ed  in P.V.C. 45 in . 0/d.—box 
: L.T.B., "T H E  ELECTRICIAN,”  154, F lee t S tree t, 
i London, E.C.4.
! 1 —B .T .II. 230/1/50 A lte rn a to r  , 9 kVA, 1500
! ■‘■ r.p .m .; 6—230/1/50 E x tra c to r  F a n s  b y

V erity , 18 in . d ia„  700 r .p .m .;  1—B.T.H. M.G. 
Set. in p u t 400/3/50, o u tp u t 2.5 kW , 110 volts,
D.C.; 1—C rom pton P a rk in so n  M.G. Set, in p u t 
440 volts D.C., o u tp u t 12/16 volts, 30 am ps.
D .C .; l^ N e w to n  31.G. S et. in p u t 220 vo lts  D.C., 

! o u tp u t 90 volts, 190 am p s. D .C .; 1—D avid Brow n 
R adicon  R educing  G ear, o u tp u t 4 H .P ., in p u t 
speed 1 450 r.p .m . R eduction  ra t io  46:1; 1— 
H ey b ea rd  R ectifier, in p u t 230/1/50, output- to  
su it  26 Cells, 7.5 am ps, c h a rg e  c u r re n t  w ith  
T rick le  C h a rg in g  D evice; 1—D.C. W elding 
G en era to r  by E lec tro m o to rs . 4.4 kW , 29/70
volts, 1200 r.p .m ., w ith  E x c ite r: 1—C rom pton
P a rk in so n  MIG. S et. in p u t 400/3/50, o u tp u t 60 
volts, 400 am ps., w ith  D irec t Coupled E xcite r.—

: Oldfield E n g in e erin g  C om pany L im ited , 96, 
j E a s t  O rdsall Lane, S alfo rd , 5.
: XJLASTIC BOARD, ^  in . to  1 in . th ick n ess.
] x  —FURNESS (B u ilders’ 3 fe rch an ts), LTD., 50, 

V ic to ria  S tre e t, G rim sby.
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A  SU PER IO R  s tre a m lin e d  TOASTER in  one 
niece die c a s t  a lu m in iu m  w ith  a t tr a c tiv e  

m irro r  finish. P ric e  39s. 6d. su b jec t. Im m e­
d ia te  delivery , Sam ple 31s. C ash  w ith  o rder. 
—.M etropolitan D is tr ib u tio n , L td ., T ru ro .
ROTARY C onvertor, com plete  w ith  s ta r te r ,  

by -Mawdsle.v. in p u t  440 vo lt D.C., o u tp u t 85 
kVA, 300 volt, 50 cycle, single-phase, 6 p,f. fo r 
sp o t w elding.—C a r te r  a n d  Ja m es L td ., Wen- 
m a h  S tre e t, B a lsa li  H ea th , B irm in g h am .

ONE 36 li.p. B.C. .Motor, 480 volts, 66 am ps, 
490 r .p .111. a t  fu ll load . In te r-p o le  v en tila ted  

ty p e  w ith  12 in . by 14 in . p u lley  a n d  slide 
ra ils , a lso  o n e  floor m o u n tin g  ty p e  s ta r t in g  
p an e l co m p risin g  s ta r te r ,  no vo lt a n d  over­
lo ad  tr ip s , c irc u it  b reak er, iso la to r , am p 
m e te r  a n d  p u sh  b u tto n  co n tro l.—L loyd’s 
(N ew port) L td ., B rew ers, N ew port, Mon. 
YTURTHER supp lies Second-hand 220 volt, 
x  D.C. MOTORS fo r  d isposal. Some in 
excellen t cond itio n .—R ich a rd s (Leicester), 
L td., Phoenix I ro n  W orks, L eicester.
M OTORS a.c. 4-pole, in d u c tio n  1/200 h .p . a n d  

1/150 h.p., 230/50v /50U 1 250 r.p .m . A. V. 
A llen, 1330. S t ra tfo rd  R oad, H a ll G reen, B ir­
m in g h am , 28.
C O M PA R A TIV ELY  new  25 h .p . B rook 's 
V JS q u irre l Cage M otor, 750 r.p .m ., 400 volts, 
3-phase, 50 cycles. B e st o ilers.—The S uper­
h e a te r  Co. L td ., T ra ffo rd  P a rk , M anchester, 
17.
T  CLARKE AND CO. LTD., have  th e  follow ­

i n g  fo r sa le  a t  th e ir  H am m ersm ith  S to res:
A.C. a n d  D.C. M otors, D ynam os, S ta r te rs , 
P u lley s, 60/500 w a tt  In d u s tr ia l  Reflectors. Cell 
B ooster com plete  o n  tro lley . T .P. Sw itches, 
3S in . Screw C u ttin g  L athe . B ench D rills , etc. 
P lease ’phone R iverside  2647 fo r  ap p o in tm e n t 
to  view.
17 OR SA L E —Two 60 f t .  len g th s  o f 7/064 tr ip le  

a rm o u red  CABLE. B est offers to  Sewell 
a n d  R icha rdson , E llson  W orks, S.W.19. 
L ib e rty  4666.
T r a n s f o r m e r  fo r sale, w e ld e rs  ”  to 

BSSA71/1936 4 kVA 1 phase 50 T ype AN. 
400/230-0-90 V olts. E xce llen t cond ition . £50, 
C a rr ia g e  P a id .—A pply  J'. T h o rn  a n d  Sons, 
L td ., B ram p to n  R oad, B ex leyheath , K ent. 
B e x leyheath  305.
S ECTIONAL TIM BER BUILDING S, com ­

p le te ly  recond itioned  a n d  eciual to  new. 
Sizes 6 ft. by  6 ft., 16 ft. by  8 f t ..  20 f t. by 
12 f t . .  36 ft. by  17 ft... 52 f t .  -by 20 f t., 54 ft. 
b y  18 f t., 54 f t. by 33 ft. No p u rc h a se  licence 
req u ired . Offered su b je c t to  being  unso ld . 
F u r th e r  p a r t ic u la r s  a n d  p rices on a p p lic a ­
tio n .—D M oM aster a n d  C om pany, 38, M ount 
B ures w o rk s, B ures, n e a r  C olchester, Essex. 
T elephone: B ures 351-352.
MAY we send  o u r E n g in e e rs ' S tethoscope on 

ap p ro v a l (w ith o u t o b lig a tio n ) ? P a r t ic u ­
la r s  on req u est.—C apac, L td., 2. U llsw a te r 
R oad. London, S.W.13.
A LL T vpcs o f ELECTRICAL a n d  CON­

TRACTORS PLANT, Pum ps, B oilers, 
E ng ines, etc.. in stock .—G. E. W HITTAKER, 
W elling ton  Mill, B olton  R oad, B lack b u rn . 
Tel. 7232.
TVTERCURY' SWITCHES, a l l  types. F o r 

d e ta ils  of im m ed ia te  delivery , ap p ly  
Q uicksilver T ube Mfg. Co.. T he G rays, H igh  
S tre e t, H a rlin g to u , Middlesex.

ONE P h ilip s  SB .20 S pot W elding  M achine 
No re aso n a b le  offer refused .—The S uper­

h e a te r  Co. L td ., T ra ffo rd  P a rk , M anchester, 
17.
TNUMORE ty p e  A.D. 3563 f ra c t io n a l  h.p.

MOTOR, 792 to  one red u c tio n  g ea rin g , p e r ­
fect. 240 A.C.. £10 10s.—Aici an d  Co., 30, Deans- 
g a te , B lackpool.
T> UBBER STAMPS.—E very  d escrip tion . F o r 
•‘•'■office, shop a n d  fa c to ry . W ith  th e  u su a l 
p re-w ar cu sh io n  backed  ho lders a n d  po lished  
h an d les .—W. L. B ougliton , 53, K enley  R oad, 
M erton. London. S.W.19.

F O R  SA L E

i j  DECEM BER 1946

REPLACEM ENT

FLUORESCENT
STARTER SWITCHES

(THERM AL TYPE)
For use w ith  B .T-H ., Revo and  

M e tro v ic k  L igh tin g  U n its  
E arly  D e live ry

FLUORESCENT
S P A R E S

Dept. E/A, 53, G00DCE 
STREET,LONDON,W.1

M W
Registered Trade M a rk

A L L  TYPES OF

EARTH CLIPS

Adjustable
Copper

PR O M PT D ELIVER Y

MET W A Y ELECTRICAL LTD.IN DUSTRIES  
K I N G  S T R E E T ,  B R I G H T O N .

Phone: B righton  4456B X . C ram s : 'M e tw ay,'P hone , B righton.

TH E ELEC TR IC IA N
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Y/¿f HAMPTON WORKS
(S T A M  P I N C S ) ( O i  L I  M I T. E D

P R  E S S W O  R K  \ J T /  E X P E R T S

A L L

SIZES

IYY YNING 5 R O A D , S I IKCHLfcY, BIRM INGHAM. 
T e l .:  KIN gs N o r to n  29ÖI ( 3 lines). G ra m srR a d iag illsB 'h ^ m

¡.■i i ii ; mí ¡ i Mii'

TELCO
T ELC O  L IM ITED

3 NEWMAN ST. 
LONDON. W .l

MUSEUM 5701/4

93.43
THE ELEC TRICIA N

1 -240 H .P . L.D.M. SLIP  RING MOTOR, 400 
volts 3 phase  50 cycles 725 r.p .m . Com plete 

w ith  oil sw itch  a n d  liq u id  ty p e  ro to r  s ta r te r .  
—Oldfield E n g in e e rin g  C om pany L td ., 96, E a s t 
O rdsall Lane, S alfo rd , 5.
W E E  MEGGERS 500 V, £12 5s. 6d. R ecord  
ł ,  500 V te s t  se ts, £11. New. C a rr ia g e  p a id .— 
R obins’ E lec trics , 222, W est E nd  Lane, N.W.6. 
HAM 0879.
<i D IE D  P IP E R ” E lectrio  MOUSE TRAPS, 

au to m a tic , c lean , safe . No “ se ttin g ,"  ju s t  
p lug  in ! T ype “ 0 ” (3 m ouse c a p a c ity ) , w ith  
6 f t . flex, 200/250 volts, 12s. 6d., p o s t free .—The 
R o b ert Jo liffe  T ru s t (M an u fac tu re rs ) , A ston 
C lin ton , Bncks.
OBAKGHL1GHTS (sale  o r h ire ), C arbon Rods, 
‘ - 'E b o n ite , F ib re  H igh tenaite , P o rce la in  
H ouse-w iring a n d  o th e r  C leats, Reels a n d  
Knobs, M irro rs , Lenses, L am p Low ering an d  
S uspension G ear, T.R.S., lead  a n d  o th e r  
Cables. W inches (hand), h u n d re d s  of th o u san d s 
in  use, etc.—London E lec tric  F irm , Croydon.
T BATHER FIN G ER STALLS.—M ade of 
‘- 'C h ro m e Hide. V ery  s tro n g  a n d  h a rd  
w earing . L eng th  3 in. P rice  4s. per doz. 
P ro m p t delivery . Sam ple on a p p lic a tio n .— 
W illson B ro th ers , In d u s tr ia l  C lo th ing  M anu­
fa c tu re rs , Epsom , S urrey .
Q  ACKS a n d  B ags in  excellen t co n d itio n  fo r 

a ll  com m odities, as low as 4d. each . 
W rite : Jo h n  B raydon , L td..

230, T o tten h a m  C ourt R oad, W .l.
Tel. N o.: M useum  6972. 

C U PE R .IO R  T ype B u ild ers’ L ad d ers  now in 
‘-’ p ro d u c tio n ; a lso  S teps, T res tles  a n d  E xten­
sion  L adders .—P h o n e: S h a fte sb u ry  L adders. 
L td., 453, K a th e r in e  R oad, E.7. G rangew ood 
3363/4.
17 LECTRIC C onvector H ea te rs .—Hom e an d  
■•-'Export m a rk e t  supplied . P ro m p t deliveries 
from  W ea th e rh ead  a n d  C om pany (Glasgow) 
L td., E lec tro -E ng ineering  M a n u fac tu re rs  an d  
D istr ib u to rs , 153, Oxford S tree t, G lasgow,

17 IRES, fires, fires.—The Sedwa.v 1 kw tu b u la r  
b a r  reflec to r fire  a t  45s. r e ta i l  is th e  finest 

value on th e  m a rk e t;  lib e ra l tr a d e  d isc o u n ts ; 
fac to rs  w illing ly  su p p lied ; send  fo r sam ple .— 
Sedw ay E lec tric . L td ., 131, H ig h  S tree t, Wol- 
s ta n to n , S toke-on-Trent.
17 LECTRIC MOTORS. A.C. a n d  D.C. We 
■‘- 'su p p ly  a l l  ty p es  a n d  sizes of E le c trica l 
M achinery—Slow Speed R eduction  G ears ca n  
be supp lied  to  cu s to m e rs’ req u irem en ts  w ith  
sh o r t deliveries. Send y o u r  e n q u ir ie s  to 
The E lec tro  P ow er Co. L td . (fo rm erly  Be- 
Be. E ng .), 3, R e tre a t  Close, K enton , Middlesex. 
Tel.; W O R dsw orth 4928
O  L IP  RIN G  MOTORS, 400 volts 3 p hase  50 
‘-’ cycles: 3—C rom pton  P a rk in so n , 90 H .P ., 680 
r.p an . 3—E.E.C. 100 H .P., 720 r.p .m . T he above 
com plete  w ith  E.A.C. P i l la r  ty p e  S ta to r  R otor 
C ontro l U n its , A u to m atic  ty p e , floor m o u n t­
ing . A lte rn a to rs  400 vo lts 3 p hase  50 cycles: 
1—B ru sh  R evolving F ie ld  A lte rn a to r , 275 KW 
600 r.p .m . T hree  B e a rin g  type, com plete  w ith  
S w itchboard . 1—As above, b u t 30 KW , 1500 
r.p .m ., com plete  w ith  S w itchboard .—Oldfield 
E n g in e erin g  C om pany  L im ited , 96, E a s t 
O rdsall L ane, S a lfo rd  5.

D Y N A M O  & M OTOR R E P A IR S  LTD.,  
Wem bley  P ark ,  Middlesex. 

T elephone: W em bley 3121 (4 lines).
Alto  at  Phoenix W orks ,  Belgrave Terrace,  

Soho Road, Han dsw orth ,  B irm in g h am .
Telephone- N o rth e rn  0898.

R E B U I L T  MOTORS A N D  GE N E R A T O R S  
Long deliveries c a n  o fte n  be avoided b y  p u r ­
ch as in g  re b u il t  seco n d h an d  p la n t . We ca n  
redesign  o r  rep lace  su rp lu s  p la n t  of a n y  size.

SEND US TOUR ENQUIRIES.
OVER 1000 RATINGS ACTUALLY IN  STOCK 

HERE.

FOR SALE

IS DECEM BER, 1946
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V V C D D .M  C lean er S p ares a n d  Accessories. 
’ B a ss, B earings, belts, b ru sh es , fan s, 

sw itches, e tc. R ep a irs , rew in d in g , r e b n s tu n g . 
S en t fo r  p rice  l i s t —R eliance  V acuum  C leaner 
Service, 152-154, B roadw ay , B ex leyheath  K ent. 
A BARGAIN in CABLE a n d  BELL W IRE.— 

A  Cable 1/.052, V.R. 250 volt. Ref. 4101. Taped 
C otton  B raided  a n d  com p. F lam eproof, B lack 
(C ra ig p a rk ) , in  500 yd. co ils  o r  on n o n -re tu rn ­
ab le  ree ls ; 37s. 6d. p er 500 y a rd s . W axed Bell 
W ire (1 red , 1 b lue), 1/.036. Tw in Tw isted, 
T in n ed  Copper, pu re  in su la te d , Cotton 
R unners , C otton  L apped  an d  P araffined , in 
100-yard coils (W. T. G lover), 9s. p e r 100 y ards, 
57s. 6d. fo r 500 y a rd s . T erm s n e t c a sh  w ith 
o rder. C a rr ia g e  e x tra . A ny q u a n tity  
supp lied .—W in. H urlock , J n r . ,  L td ., H igh 
S tre e t . T ham es D itton , S u rrey . 'P h o n e : 
E m berbrook  4011. .
A  TLAS lam p s fro m  stock, de livery  m  London, 

- ^ S u r re y ,  Sussex a n d  K e n t; o th e r  lin es  in ­
c lude  clocks, to a s te rs , fires, iro n s, ke ttles, 
fan s , f ittin g s , c h a r g e r s ,  speak ers, e tc .—L ru b e l 
R adio  D is tr ib u to rs , L td ., 39a, S taffo rd  Road,

FO R SALE

 l i  UlUS, X \JI LibUiC 111C3, rtvuusuuiivu.
delivery .—Suplex L am ps, L td., 50, G ray s In n  
R oad. London, W.C.l. i
VACUUM.' OLEANKR REW IN D IN G  SERVICE,
”  co m m u ta to rs  a n d  B earings. P rom pt 

delivery  an d  fu ll g u a r a n te e —T hom as A nder­
son, 117, Bowes S tre e t. B ly th , N o rth u m b er­
lan d . 'P h o n e : B ly th  405. . .
TUNCTION E lectric  I ro n s , su p e rio r  design 

°  an d  q u a lity , supp lied  w ith  su ita b le  s ta n d . 
Also Ju n c tio n  N ickel p la te d  T orch Cases. 
S upplied  fo r  hom e tr a d e  an d  export. Also 
la rg e  se lection  of household  elec trica l 
ap p lian ces . F ire s . R a d ia to rs , o th e r  electric  
Irons . T o aste rs . T ab le  L am ps. Torch  .cases. 
D ry b a tte r ie s , etc. P lease  w rite  fo r lu ll list. 
—B rooks & Bohni. L td.. 90, V ic to ria  S tree t. 
London S.W .l. Tele.: Vic, 9550/1441.
T IN N E D  STEEL ARMATURE BINDING 
1  W JRE.—All even n u m b ered  sizes from  16 
s.w.g.-28 s.w.g. supp lied  from  stock on 7 lb.,
14 lb. o r  28 lb. reels.
FRED ER ICK  SMITH & CO. W IRE 
MANUFACTURERS LTD.. CALEDONIA 

WORKS. HALIFAX.
VACUUM C leaners av a ila b le  in  lim ited  

q u a n titie s , an d  a ll ty p es of R e p a irs  ca rr ie d  
o u t fo r  a l l  m akes of V acuum  C leaners.— I 
Crow n A pp liances L td ., 90, W ellesley R oad, ’ 
C rovdon. Cro. 6515. .  .
S W ITCH Blocks (round), w ell-finished h a rd ­

wood, I.W . a n d  W.E., 3 in . by i  in  45s. 
g ro ss ; ih  in . by J in., 48s. .gross, le ss  2i p er 
cen t., c a r r ia g e  paid . S a tis fa c tio n  g u a ra n ­
teed .—E lf M a n u fa c tu r in g  C om pany, D ept. E., 
9a, Sansom e P lace . W orcester.
TALECTRXO MOTORS.—1/3 h p .  3 000 r.p .m . 
&  D.C. 110 V. Also 220 V S tock D elivery . 
£6 15s. each .—J o h n  E. S tee l, C lyde Mills, 
B ingley , Y orks.

- O P P O R T U N I T Y  --
) 13£ K .W . F e t te r  d i re c t  C o u p lin g  L ighting

S e t w ith  V erity  D ynam o.
 ̂ 230 v o lt. 18  H .P . V ertical Engine c o m p le te  

w ith  s ta r tin g  b o t tle ,  tan k s , v o ltag e  panel 
e tc . (.All in f irs t  class o r d e r ,  rec e n tly  
o v e rh au led ).

) A lso , 55 new , en c lo sed  ty p e  110 v o ltT u n g -  
s to n e  B a tte rie s .

N e a r e s t  o f fe r  t o  £300

|  C an  be  se en  a t  O sm in g to n  Bay C h a le t  
C e n tre ,  N r .  W e y m o u th , o r  'p h o n e  
P re sto n  D o rse t 2164.

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

FOR EFFICIENT SERVICE WIRE

PORTER,”  LINCOLN

P E N N E Y  & PORTER (1932) LTD ., 
L IN C O L N

G ram s: P o rte r. Phono: 1706/7.

Manor E lectric C ompany
S3, V ictoria Street, London, S .W .l

T e l.:  A b b ey  1782

E L E C T R I C A L  E N G I N E E R S

Manufacturers of 
HOSPITAL FOOD TROLLEYS, 
IMPREGNATING OVENS, Etc.

A ls o  A p p a r a tu s  t o  C u s t o m e r s ’ o w n  s p e c if ic a t io n s

e f f i c i e n t  
Wholesale 
S erv ice  !

W I R I N G  E Q U I P M E N T

B.S.S. C O N D U I T  & F I T T I N G S
C.M .A . C A B L E S  & F L E X I B L E S  

S W  T C H  & F U S E  G E A R  
SA NDERS, M .E.M ., CRABTREE, 

BRITMAC, M X ., W Y L E X , TENBY,

E L M A  L A M P S ,  
A P P L I A N C E S  & F I T T I N G S  

F L U O R E S C E N T  L I G H T I N G  

W A S H  B 'O I L E R S

V A N  D O R N  & W O L F  T O O LS. 

S e n d  e n q u ir ie s  a n d  o r d e r s  to .

I S  D E C E M B E R  1946

R ?  JOHNSON, CLAPHAM & MORRIS LT 
7-9, SW AN STREET, MANCHESTER,

'P h o n e : D tA n sg a te  549 1

H E A D  OFFICE JACEM HOUSE, TRAFFORP PARK. M/c 17
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0  M axim um  Efficiency 
0  P e rfe c t B alance —  Effortless 

O p e ra tio n  
0  Savings in P ow er and L ab o u r

LTD.

Y O U
sh o u ld  invest igate  
the possibilities o f  the

NEW AERO’
T R A N S F E R

This new type of transfer gives 
a clear, permanent impression, is 
completely weather-proof and w ill 
stand up to  the severest test.

tyeui ju u u iiA h d  u m M

L U D G A T E  H I L L .  B I R M I N G H A M  3

16-18, Russell Street, MANCHESTER, I

T ADDERS, T res tles a n d  H a n d c a rts , from  
J-/ R a m say  a n d  Sons (F o rfa r) , L td ., F o rfa r . 
9 1  AND 5 kW 250 vo lt D.C. P etro l-d riven  
^  2 GENERATING SETS, w ith  A u stin  P e tro l 
E ngines —Jo seph  P u g sley  a n d  Sons, L td ., 
L aw rence H ill, B risto l, 5.
A C./D.C. M otors an d  Sw ito ligear c a n  he 

•r x * supplied  from  stock  o r  a t  s h o r t notice. 
Send y our req u irem en ts  to  Jo h n  P h illip s  a n d  
Go. E lec trics , 31, F o rtu n e  G reen R oad, N.W.6. 
T elephone: H am p stead  8132.

G R
By O rder of th e  M in ister of Supply . 

W I V E N H O E ,  ESSEX.
F o r SALE by  AUCTION w ith o u t reserve  on 

J a n u a r y  7th, 8th a n d  9th, 1947, a t  11 a.m . 
e a c h  day.

M IS C E L L A N E O U S  G O V E R N M E N T  STORES  
and E Q U IP M E N T .

A bou t 360,000 y a rd s  of e lec tr ic  cab le  (v arious 
! sizes), 30 000 fee t of m e ta llic  steel, phosphor- 
! bronze a n d  co pper tu b in g , g a lv an ised  b in s.
; h o t-w a te r  an d  o th e r  ta n k s . 870 g a llo n s  o f  
| good q u a lity  (paints a n d  v a rn ish es , 27 p o r ta b le  
| forges, 63 en g in ee r 's  vices, 45 000 fa th o m s of 
; 2-in. an d  3-in. w ire  rope, g a s  an d  o th e r fu r-  
i naces an d  ovens, d ry in g  c ab in e ts , gas- 

p ro d u c in g  p la n ts , a  v e rtica l p a te n t  M o-Pum p, 
pigeon c ra te s ;  Tw o New 15-ton Ransomes’ 
and R ap ie r  Steam Sh u n t in g  Cranes, 2-5 
ton Overhead Cranes, p e tro l a n d  oil 

; eng ines, P a in t  S p ra y in g  E q u ip m en t.
n e a r ly  250 000 fee t of w eld ing  electrodes, 800 

| ilam eless h e a te rs , 500 e lec tric  fa n s , e lec tric  
d rills , b u rn ish in g  a n d  m illin g  m ach in e . 600 
w indscreen m otors , 16 T r a i le r  Mounted W a t e r  
Purif icat io n Plants w ith  8 h .p . P e t te r  e n g in e  
a n d  eq u ip m en t, a s so r tm e n t of en g in eers’ tools, 

j n e a r ly  14 000 wood a n d  stee l co n ta in e rs , 20 000- 
fee t of g ra v ity  conveyor.
A t th e  M in is try  of S upp ly  D epot, W ivenhoe 

(ad jo in in g  L.N.E.R. S ta tio n ), Essex.
On view D ecem ber 31st, 1946, a n d  J a n u a r y  1st 

2nd, 3rd a n d  6th, 1947, inc lusive , 9.30 a .m . to  
3 p.m .

A dm ission  b y  C ata logue on ly  (6d. each),, 
o b ta in a b le  from  th e  A uctioneers.

F. S. DAN I ELL  A N D  SON,  
H E A D G A T E ,  COLCHESTER.

’P hone 3336.
R E P A IR S

(''¡OOKERS.—We can  give good deliveries o f 
^  S hee t M etal V itreous E nam elled  E le c tric  
Cooker p a r ts .- J O H N  KING & SON (ENAMEL- 
LERS), LTD., PYRO WORKS. CH ESTERFIELD . 
P h o n e : 5305.

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

p a t e n t s ,  d e s i g n s  a n d  t r a d e  m a r k s ,

70 & 72, C h a n c e ry  L ane, L on d o n , W .C .2 .
G ram s: “ Patent, L o n d o n ' P h o n e :  H o lborn  0437  (2 lin e s > 

A nd a t—  N E W C A ST L E : 3 , S t. N ich o las  B uild ings.

A  . E  .  H I L L
Chartered  P a ten t Agent,

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

A U C T IO N E E R S  A N D  V A L U E R S

FOR SALE

RICHARDS & PARTNERS,
Auctioneers and Valuers of 

PLANT AND MACHINERY AND 
INDUSTRIAL PROPERTY, 

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

T e le p h o n e  : TEM ple B ar 7471,
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A  C. M otors a l l  sizes a n d  vo ltages. B est 
• p rice s  offered.—Jo h n  P h illip s  an d  Co. 

E lec trics , 31, F o r tu n e  G reen lto ad , W. H am p­
ste ad . T elephone: H am p stead  8132.
W A N T E D  IMM EDIATELY. — Second-Hand 
’ ’ copy of th e  B lue Book of th e  E le c trica l 
a n d  E ng ineering  T rad e  D irec to ry  1941, a n d  o f  
th e  T ra d e r  Y ea r Book. Good p rice  paid . 
W rite , s ta tin g  p rice  expected .—Box No. L.T.C.,
“ THE ELECTRIC IAN,” 154, F le e t  S tr e e t ,  L o n d o n ,
E.C.4. . , .
L AMINATIONS.—L arg e  typ es re q u ire d  m  

re aso n a b le  q u a n titie s . T  s  a n d  U s. Also 
75’s an d  4A s.—C ornercro ft, F a llib room e 
Hoad, .Macclesfield.
S POT e le c tr ic  w eld ing  p la n t, u rg e n tly  

w an ted .—P ric e  a n d  fu ll p a r t ic u la rs  to 
.Tames S co tt an d  Son (A berdeen), L td., 48a, 
U nion  S tre e t, A berdeen.
R EQUIRED fo r E xport. — 500 dozen 

SW ITCHES, 5 am peres: 220 volts, B a k e lite  
cover, b row n on w h ite  base, o r  b row n on 
brow n. 20 000 y a rd s  1/044 in . lead  alloy , 
sh e a th e d  tw in  fla t CABLE, co n fo rm in g  to
C.M.A. specifications. P lease  com m unicate  
w ith  E. S. M aslial, 86, Alio S tre e t, E .l. Tele­
phone n u m b er: R oyal 4405/6.
TTRGBNTLY req u ired , q u a n ti t ie s  of 26, 27 , 28, 
1 ^ 29. jo g a u g e  enam elled  copper ware.— 
B evgree, L td ., 7, J a m a ic a  S tre e t, B ris to l. 2.
V ITREOUS oase m e ta l top  push  b u tto n  

sw itches req u ired .—R un liak en  E le c trica l 
P ro d u c ts . 71. Oxford R oad. M anchester.

E n a m e l l e d  w ir e  w a n te d , 2 1 , 214, 234, 24. 4j
a n d  44 gauge. Good p ric e  pa id , an y  

q u a n ti ty .—R u n b a k en  E le c tr ic a l P ro d u c ts , 71, 
Oxford R oad. M anchester.
A .C. MOTORS, 1-100 h.p., 500-1,500 r.p .m . Any 

m ake fitted  w ith  b a ll  a n d  ro lle r  ty p e  h e a r ­
ings. M ust be good m ach in es , such a s  you 
yourse lves w-ould buy . A lte rn a tiv e ly  m o to rs 
fo r  rew ind ing  w ill be considered .—Oldfield 
E n g in e e rin g  C o ...L td ., 96, E a s t  O rdsall L ane, 
.Salford. 5.
W  AiNTED .—ROTARY CONVERTORS. an y  
”  size.—U n iv ersa l, 221, C ity  R oad, London,

E.C.l.
A G E N C IE S

T GOODMAN (RADIO). LTD., 9, P ercy  
S tree t, W .l, a re  sole London a g e n ts  fo r 

th e  "  Midco ” E lo n g a ted  FLUORESCENT 
OHOKE an d  F lu o re scen t S ta r te r  SWITCHES 
M useum  0216.
W ELL-KNOWN a n d  in flu e n tia l im p o rtin g  

house h av in g  very  good connections a n d  a  
v a s t field of c lien te le  desires sole re p re se n ta ­
tio n  of a l l  e le c tr ic a l goods. P lease  c o n tac t 
V yas B ro th e rs , P o st Box 2036, 33, N an ab lia i 
L ane, C h u rch g a te  S tree t, BOMBAY.

W O R K  W A N T E D

H ARTLBPOOLS M achine Shop fo r a n y  sm all 
m ach in e ry  c a s tin g s  in  iron , o rd e rs  of 50 

th o u sa n d  to one  m illio n  w an ted . E n q u iries  
to —T. Moore, 61, C ra th o rn e  C rescent, M iddles­
b ro u g h .
A RMATURE W in d in g : V acuum  C leaners, etc., 

A sin g le  o r  q u a n t i t ie s —V ac, 80, C ranbrook

-PO R  I RBW INDING ELECTRIC MOTORS. 
•F F ra c tio n a l, up to  100 h .p . T ran sfo rm ers . 
Chokes, etc.. contact. E le c trica l C onstruc tion  
Com pany. L td ., Seym our W h arf , T otnes. 
Devon. 'IPhone: 3282.

WANTED

J g R I S C O E  P L A T I N G  C O . L T D .,  now  have 
available capacity  fo r  silver and  n icke1 

p la tin g  a n d  q u an tity  p ro d u c tio n  of electrical 
an d  h o useho ld  p ro d u c ts  in  w h ich  we are 
specialists. E n q u irie s  in v ited  to  3 - 5 , M ad d o x  
S tree t, L o n d o n , W .i .

T h e F lu x lte  
Q u in s ”  a t  w o r k  
“ I ’d  Just l ik e  to  
c a tch  the  b ig  

goose, 
w ho tu rn e d  a l l  
t ese b a ll  b e a r­

ings  loose, 
a n d  a lso  the  k ite  
w h o  y e l l e d  
‘ F e  t c h  t h e  
F L U  X I  T  E  ’ 

I ’ m  w h a c k e d  lo  the w id e — W H A T 'S  T H E  U S E  

F o r  a ll S O L D E R IN G  w o r k — y o u  n e e d  F L U X I T E  
— t h e  p a s te  f lu x — w it h  w h ic h  e v e n  d ir ty  m e t a ls  
a r e  s o ld e r e d  a n d  “  t in n e d .”  F o r  t h e  j o in t in g  o f  
le a d — w it h o u t  s o ld e r  a n d  t h e “  r u n n in g ”  o f  w h it e  
m e t a l  b e a r in g s — w it h o u t  “  t in n in g  ”  t h e  b e a r in g .  
I t  is  s u i ta b le  fo r  A L L  M E T A L S — e x c e p t in g  
A L U M I N I U M — an d  ca n  b e  u s e d  w i t h  s a fe ty  o n  
E L E C T R IC A L  an d  o t h e r  s e n s it iv e  a p p a r a tu s .  
W it h  F L U X I T E  j o in t s  c a n  b e  “  w ip e d  ”  s u c c e s s ­
fu lly  t h a t  a r e  im p o s s ib le  b y  a n y  o th e r  m e t h o d • 
U s e d  f o r  o v e r  30 y e a r s  in  G o v e r n m e n t  w o r k s  a n d  
b y  le a d in g  E n g in e e r s  a n d  M a n u fa c tu r e r s . O F  
A L L  I R O N M O N G E R S  In t in s — I0 d ., 1/6 a n d  3 /-.

T h e FLUXITE G U N  puts FLUXITE w h ere  you  
w an t It by a sim ple pressure. Price 1/6 o r  filled 2 /6 .

F L U X I T E
SIMPLIFIES ALL  SOLDERING

W rite  fo r  Leaflet» on Ccue-Hardening S teel and Tempering  
Toole w ith F L U X IT E ,  also on * 'W iped" Joints- Price \d.cach  
F L U X I T E  L T D . (D ept. ERN), B erm ondsey St., S.E.l

Y o u n g  E l e c t r i c i a n s  ! 
T H IS  W IL L  HELP Y O U .

The new edition of our FIRST 
COURSE FOR ELECTRICIANS has 
been specially prepared to  help the 
young man or woman entering the 
trade. It w ill pay you to  get one 
quickly while stocks last.

handbook for the 
Electrician

“  a reliable 
apprentice ” —

“ 0  valuable aid  to the student ” —  

Electrical Trading

“ surprising how much information the 
author has been able to im part ” —  

Electrical Review

From all booksellers 3/6, 
or 3/9 post free from  

M O R G A N  L A IR D  & CO., LTD - 
66, G t. Russell St., London, W .C .l .
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15,000 NFFE BATTERIES
on duty 10 years

1658

for repairs!
This was the actual experience 

of a Railway Company operating 
N IF E  Batteries under very severe 

conditions. Obviously. N IF E  is 
no ordinary battery. It is an 

A lkaline cell o f  a ll-s tee l con­

struction, practically indestructible, 

entirely free from corrosive fumes 

and immune from damage even by 
dead "sh o rtin g .”

Proof that there is

more life „, NIFE
Now available fo r  all purposes except private radio and private cars.

N IF E  B A T T E R IE S  L T D ., H u n t  E nd W o r k s ,  R e d d itc h , W o r c s .
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The offices o f  T h e  E l e c t r i c i a n  are closed on S a tu r d a y s  
i n  accordance w ith  the  “ F ive -d a y  W e e k " p la n  adopted  
by B en n  Brothers ,  L td .

S IN G L E  C O P Y  (F r i d a y ) 

A N N U A L  S U B S C R IP T IO N  
O V E R S E A S  -

-  6d
-  25s
-  3 0 s

A Change of Front
W H E N  la st Septem ber Mr. E. S h i n -  

w e l l  described the  power com­
panies’ fear of in te rrup ted  supplies this 
w inter as  “ nonsense,” we suggested th a t  
he w as creating in  the m inds of the  
public a false sense of security, and 
th a t  he m ight in Ja n u a ry  or F eb ruary  
nex t regret having used th a t  w ord so 
thoughtlessly in  September. Subse­
quen t happenings show th a t  our appre­
ciation of the  position was no t f a r  
wrong, for the gravity  of the fuel posi­
tion facing industry  in December is 
such th a t  the M inister is, by S ta tu to ry  
Order, restric ting  by 2 \  per cent, all 
electricity consum ption by industrial 
users in January , F ebruary  an d  M arch 
next, w ith November la s t as th e  base 
period.
By th is action of the M inister of Fuel, 
the industry  of the country  is called 
upon to  serve two or m ore m asters, in 
th a t  cuts in consum ption m ust ho m ade 
on th e  one hand, and  th e  o u tp u t of 
goods increased on the other in  answer 
to appeals by other M inisters for export 
and housing. I t  is seemingly im­
possible for industry  to m eet bo th  calls. 
The necessity for bringing ab o u t a  2£ 
per cent, reduction over the next 
m onths will be accepted by  the supply 
industry  as being very  real, while the 
prevalence of load-shedding over the  
la st two or three' weeks m ust by  now 
have convinced industry  generally, th a t  
unless som ething is done to stop  it, 
the generating capacity  of the  country
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w ill soon  bo ta x e d  even  beyond  th e  
p re s e n t d em an d s  m ad e  up o n  it. Such 
a  cond ition  is ad m itted ly , ex trem ely  
d is ta s te fu l to  b o th  th e  supp ly  in d u s try  
a n d  i ts  consum ers, b u t i t  lias to  be m et, 
n o tw ith s ta n d in g  i t s  u n p leasan tn ess , in 
o rder to  avo id  even  g re a te r  re s tric tio n . 
T he  su p p ly  in d u s try  does n o t accep t 
th e  position  w ith o u t criticism , how ever, 
fo r h a d  M r. S h i n w e l l  lis tened  to  its  
p lead ing  fo r cau tion , in d u s tr ia l con­
sum ers  w ould  h a v e  been  w arn ed  earlie r 
of th e  d angers  now  upon us, and , even 
assum ing  th a t  a l te rn a tiv e  a rra n g e ­
m en ts  could n o t  h av e  been  m ade, p re- 
p a ra t io n s  fo r m eetin g  th e  re s tr ic tio n s  
could h av e  been  p u t  in  h an d  som e 
m o n th s ago.
Fuel Cuts and Production
T H E  genera l feeling in  in d u s try  w ith  
re sp ec t to  th e  fuel p osition  is th a t  
desp ite  th e  fa c t  th a t  ev ery  possible 
s te p  is be ing  ta k e n  to  m inim ise its  
effect upon  p ro d u c tio n , som e disloca­
tion , accom pan ied  b y  a  red u c tio n  in  
efficiency, c a n n o t bo avoided . T h is 
op in ion  is  b a sed  on  th e  fa c t th a t  desp ite  
th e  hope exp ressed  b y  Mr... S h i n w e l l  
th a t  fu r th e r  econom ies m ig h t be 
possible, m o s t in d u s tr ia l concerns h ave  
reach ed  th e  lim it a t  p re se n t possib le in  
p ru n in g  consum ption , a n d  th e y  will 
there fo re  suffer th e  full effect of th e  
s ta tu to ry  c u t in  supplies. I t  is  a p p re ­
c ia ted  t h a t  th e  schem e m a y  be su b jec t 
to  rev ision  shou ld  coal o u tp u t  im prove, 
b u t  in  no sense w ould  such  rev ision  
a llev ia te  th e  sh o rtag e  of g en era tin g  
cap ac ity . T he  position  is  th a t  we 
h av e  fallen  betw een  tw o stools, th e  legs 
of w hich w ere form ed on th e  one  p a rt, 
by  th e  w ar-tim e  policy of th e  E xecu tiv e  
P ro d u c tio n  C om m ittee, a n d  b y  p o s t­
w ar po litica l d is tu rb an ce  on th e  o ther. 
I f  M in isters w ould  accep t t h a t  fa c t a n d  
evince a  litt le  m o re  can d o u r in  tim e 
fo r p rep a ra tio n s  to  be  made, to  m eet 
th e  a lte re d  conditions, th e y  w ould p ro ­
v id e  less g ro u n d  fo r th e  critic ism  of 
w h ich  th e y  a p p e a r  so sensitive.
Education o f Engineers
A M E E T IN G  w hich shou ld  a t t r a c t  a  
good m an y  p rofessional eng ineers is  to  
be held  on D ecem ber 18, a t  w h ich  P rof. 
F o r t e s c u e  will open a  discussion on 
th e  su b jec t o f “ T he E d u ca tio n  of E n g in ­
eers .” T he m eeting  h a s  been  convened

by th e  E ng ineers’ -G uild w hich  ex is ts  
fo r th e  p rim a ry  purpose  of ra is in g  th e  
s ta tu s  of th e  engineering  profession in  
th e  eyes of th e  w orld, a n d  i t  open  to  all 
who m ay  be eligible for m em bersh ip  of 
th e  guild, a n d  to  a n y  to  w hom  th e  su b ­
jec t of th e  s ta tu s  of th e  eng ineering  p ro ­
fession is of in te res t. T he m eeting  is to  
be he ld  a t  th e  R oyal Society  of A rts , a t  
ti.30 p .m . a n d  q u estions will be inv ited .

The H ull Extension
T H E  s ta r t in g  u p  of th e  30 MW e x te n ­
sion a t  th e  Sculcoates s ta tio n  of H ull 
C o rpo ra tion  focuses a tte n tio n  on th e  fac t 
th a t  b u t fo r th e  w ar, th e  50 th  a n n iv e r­
s a ry  of th e  com m encem ent of public 
supp ly  in  tlie  a re a  w ould h av e  been  
ce leb ra ted  in  Ja n u a ry , 1943, e igh t 
m o n th s  before th e  la te s t  ex tension  w as 
d irec ted  b y  th e  C en tra l B o ard . I n  a  
w ay  th e  occasion  can  be sa id  to  liavo 
been ce leb ra ted  by  th e  o u ts ta n d in g  
effort p u t  in to  com pleting  th e  new  ex ­
tension, fo r a p a r t  fro m  th e  difficulties of 
th e  tim es a n d  em bargoes w hich h a d  to  bo 
overcom e, th e  schedu led  d a te  fo r com ­
m issioning th e  ex tension  w as ad v an ced  
from  1948 to  1946. F ro m  th e  descrip tion  
given in  th is  issue, i t  w ill be  ap p rec ia ted  
th a t  th e  civil eng ineering  w ork  involved  
in th e  ex tension  w as in  a ll re sp ec ts  a  
m a jo r o p era tio n , a n d  n ecess ita ted  th e  
c a rry in g  o u t of m an y  req u irem en ts  u n ­
usua l in  th e ir  ch a ra c te r. F ro m  a  p la n t 
c ap ac ity  of 300 k W  in  1894 w ith  a  m a x i­
m um  d em an d  of 160 kW , th e  u n d e r ta k ­
ing h a s  g row n u n til to -d ay  th e  figures 
s ta n d  a t  124 000, includ ing  th e  new  30 
M W  set, a n d  90 495 + .  T he  o rig inal a rea  
o f su p p ly  w as 15 sq . m iles b u t  to -d ay  
162 sq . m iles a re  served , invo lv ing  94  962 
co n su m ers ; a  reco rd  of w hich  th e  u n d e r­
ta k in g  is  ju s tly  p roud .

The E.L.M.A.
IT  is cu s to m ary  a t  th is  tim e  of th e  y ear 
for th e  E.L.M .A. L ig h tin g  Service 
B u reau  to  e n te r ta in  th e  techn ica l P ress 
a t  a n  in form al luncheon, d u ring  w hich 
ind ica tions a re  m ad e  of w h a t th e  
lam p-m akers h av e  in  s to re  fo r th e  im ­
m ed ia te  fu tu re , th e  tre n d  of d eve lop ­
m en t, w h a t th e ir  hopes m ay  bo, an d  
so on. T h is  y e a r’s luncheon  w as no 
ex cep tio n  to  th e  ru le  a n d  a t  th e  fu n c ­
tion  la s t w eek— presided  over b y  Mr. 
E . B. S a w y e r ,  th e  a c tin g  m an ag e r of 
th e  B u reau — m uch  w as sa id  in  confi-
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donee b u t  still m ore w as said  w hich 
m ay  be classed as c u rre n t news. A 
com m on top ic  of co n versa tion  a t  these 
luncheons is th e  p o p u la r ity  of th e  illum i­
n a tio n  design courses, fo r each  year 
th e  dem and  fo r a tte n d a n c e  grow s and  
grow s, u n til th is  y e a r  th e  aud ience 
cap ac ity  of th e  th e a tre  a t  th e  B ureau  
w as b y  som e e x p e rt m eans ra ised  to  th e  
figure of 600. T he p o p u la r ity  o f the 
courses h as n o t u n n a tu ra lly  sp read  to  
th e  p rov inces w here fo r som e tim e  has 
been expressed  th e  hope  th a t  th e  courses 
w ould  be ex ten d e d  ou ts ide  th e  L ondon 
a re a ;  th is  hope now- looks like being 
rea lised  an d  w hen i t  is, th e  p ressu re  u t 
th e  L ondon  B u reau  m ay  in  th e o ry  be 
relieved. T he  good services of th a t  
o rg an isa tion  k now n  as  N .I.E .L .S . d u ring  
th e  w ar y ea rs  is to  give w ay  to  som e 
sim ilar bo d y  designed to  m ee t peace­
tim e needs of in d u s try , w hile early  in  
th e  N ew  Y ear th e re  will .be m a d e  know n 
som eth ing  of a rev o lu tio n a ry  n a tu re  
w ith  re sp ec t to  fluorescen t lighting. 
S peaking  on  th e  su b jec t a t  th e  luncheon, 
Mr. W . J .  J on es , d ire c to r of th e
E.L.M .A., d isp layed  a n  en th u siasm  well 
ju s tified  a n d  dese rv ed ; a n  en thusiasm , 
how ever, w hich  wo m ay  n o t y o t share  
w ith  ou r readers.

D ocum entary F ilm s
N E W  ground  h a s  b een  b ro k en  b y  th e  
F ilm  P ro d u c e rs ’ G uild  in  th e  m ak in g  
of tw o d o cu m en ta ry  film s w hich  are  
unusual, ip  t h a t  th e y  h av e  se t o u t to  
cu ltiv a te  th e  in te re s t of th e  genera l 
pub lic  r a th e r  th a n  t h a t  of se lected  
audiences. T hese p ro duc tions, w hich 
ru n  fo r 35 m inu tes , will r a n k  a s  second 
fe a tu re s  in  o rd in a ry  cinem a p ro ­
g ram m es, a n d  will be h ired  o u t a t  a 
nom inal re n ta l. W ith  a  focus on th e  
fu tu re , th e  film s a re  a  fo rm  of p ro ­
p a g a n d a  th a t  will be  accep tab le  to  m o s t 
people, for th e ir  m essage is conveyed 
so su b tly  a s  to h e  un o b tru siv e . T he 
m ore  re c e n t film, “ A  P lace  in  th e  Sun,” 
deals w ith  th e  lo ca tio n  of in d u s try , a n d  
c o n tra s ts  th e  u n h e a lth y  co n d itio n s of 
th e  overcrow ded  in d u s tr ia l a reas , w ith  
th e  fuller, h a p p ie r lives of th e  in h ab i­
ta n ts  of g a rd en  cities, o r redeveloped  
cen tres, w ith  open  sp aces a n d  facilities 
fo r sp o r t  a n d  recrea tio n , w here  th e  fac­
to ries  a n d  w orks a re  spacious, lig h t a n d  
a iry  a n d  th e  av a ilab ility  of elec tric  
pow er from  th e  g rid  sy s tem  h a s  resu lted

in  th e  e lim in a tio n  of sm oke a n d  grim e. 
T he  second  film, “ C an  W e Bo R ich  ? ” 
w as re fe rred  to  in  T h e  E l e c t r i c i a n  of 
N ovem ber 22, a n d  is  concerned  w ith  th e  
econom ics o f , p ro d u c tio n  in  re la tio n  to 
im p ro v ed  s ta n d a rd s  of living. I t s  
m essage is t h a t  g re a te r  p ro d u c tio n  a n d  
a  h ig h er s ta n d a rd  of liv ing  can  bo 
ach ieved  b y  increased  m ech an isa tio n  
a n d  e lec trifica tion  in  in d u s try , w ith  
h id d en  th o u g h  none th e  less effective 
em p h asis  on  th e  ad v a n ta g e s  of ind iv i­
d u a l e lec tric  drive. B o th  a re  good 
films w hich all in  the  in d u s try  shou ld  
see ; b o th  a re  film s w hich th e  pub lic  
will, i t  is  felt, a ccep t w ith  p leasu re  an d  
en th u siasm . T he fa c t  t h a t  th e y  fall 
w ith in  th e  re n ta l schem e of th e  
o rd in a ry  e n te r ta in m e n t field w ill ensure 
th e ir  be ing  seen by  w ide audiences, a n d  
th e ir  e lec trica l s to ry  will th u s  reach  a 
public, p e rh ap s  h ith e r to  u n to u ch ed  in  
th is  w ay.

Swedish Hydro D evelopm ents
W H E N  th e  in te rn a tio n a l hydro -e lec tric  
congress m eets in  S tockholm  in  Ju n e , 
1948, Sw eden will h av e  a  good deal of 
in te re s t to  show  h e r  guests, in  th a t  
severa l large p la n ts  w ere com pleted  d u r ­
ing  th e  w ar, w hile several m ore a re  
u n d er co nstruc tion . N ew  p la n ts  a t  
M idskog, Ja a rp s tro m m o n  a n d  G am m cl- 
ange on th e  In d a l r iv e r have  been  p u t  
in to  com m ission in  th e  la s t few  years, 
an d  am ong  th e  w orks to  bo  com pleted  
w ith in  th e  n e x t five y ea rs  o r so, a re  
H a rsp ra n g e t on  th e  L ule  river, H ja lta , 
Forsm oforsen  a n d  N iim forsen on th e  
A ngerraan  r iv e r a n d . H olleforsen on  th e  
In d a l river. W h en  read y  in  1951, th e  
H a rsp ran g e t p lan t, of 255 000 kW , 
s itu a te d  w ith in  th e  A rctic  Circle, w ill be 
Sw eden’s b iggest h yd ro -e lec tric  pow er 
sta tio n . In  o rder to  reg u la te  th e  w a te r 
supp ly  to  th is  p la n t a  2 000  ft. d am  
h as  been  b u ilt a t  th e  w ell-lako of th e  
L u le  riv e r, in  th e  m o u n ta in s  of L ap land . 
B y  m eans of th is  s tru c tu re , th e  S uorva  
dam , w hich  h a s  ta k e n  m ore th a n  tw o 
decades to  co n stru c t, th e  size of th e  
lake  h a s  been  increased to  give a t  high 
w a te r level an  a rea  of a b o u t 110 sq. 
m iles, a n d  a  m ax im um  sto rage  eapacdty. 
o f  113 000  m illion cu. f t . Sw eden h as 
a lread y  th is  y ea r b een  v is ited  b y  several 
hydro -e lec tric  in te rests , am ong  th e m  a 
group  of fo u rteen  D u tc h  e lec trica l eng i­
neers.
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30 MW Extension Put Into Commission Last Week
In  an  address at a luncheon followitig 

the starting-up of the 30 MW extension at 
the Sculcoates. station of Kingston-upon- 
Hull Corporation on December 7, Mr. E. 
Shinwell, Minister of Fuel and Power, gave 
some further views on the reasons for the 
nationalisation of supply, and below will 
be found an abstract of his remarks.

*  *  *

With regard to the extension, the origi­
nal direction was for completion by the 
winter of 1948, but in March, 1944, this 
date was advanced by two years. In  
view of the conditions obtaining during the 
early part of the construction and the 
shortages ivhich have prevailed since, 
those concerned with the erection of the 
new extension have done commendable 
work in keeping to so rigid a schedule.

IT will bo rem embered th a t in  T he 
E l e c t r i c i a n  of Jan u a ry  18, last refer­

ence was mado to  th e  fac t th a t  in Septem ­
ber, 1943, K ingston-upon-H ull Corporation 
received a  direction from the Contrul 
E lectricity  Board to  extend th e : Sculcoates 
sta tion  by 30 MW, including two 190 000 
lb ./h r .  boilers and a  2£ million gal. cool­
ing tow er w ith all nnciliaries—to  be in 
operation by  Septem ber, 1948; in March, 
1944, th is date  was amended 
to  tho w inter of 1946.

Wo are advised by  Mr. D.
Bellamy, general m anager, 
th a t  th e  reduction from five 
years to  th ree of the time 
allowed for construction, en­
tailed tho m ost arduous and 
harassing labour in  conflict 
w ith th e  restrictions of the 
period. However, th e  work 
was driven forward w ith vary ­
ing success in different 
branches, so th a t  b y  tho  end 
of 1945 th e  erection of one 
boiler was approxim ately 50 
per cent, com plete; all struc­
tu ra l steelwork w as on site, 
w ith the  exception of some 
chim ney support de ta ils ; th e  
sw itch-house construction was 
comploto and as a crowning 
success to  tho effort p u t into 
the  work, Mr. E . Shinwell,
M inister of Fuel and Power,
■was able to  open the extension 
on December 7.

A t th e  ceremony Mr. Shin­
well said th a t  in sp ite of the 
ravages of war, the Hull

undertaking ; had  shown great expansion 
over recent years. In  1922 the capacity 
of tho generating station was ju s t over 
15 000 k\V, and by 1945 i t  had grown to 
94 000 kW . In  tho same period sales of 
electricity rose from 39 million units to  
nearly 230 million. Tho average price 
per u n it for lighting, heating and cook­
ing had  been progressively reduced from 
7.08d. to  1.1 Od. which compared favour­
ably w ith the average price for the coun­
try  of 1.56d.. and  the price of power units 
had fallen from 1.33d. in  1922 to .87d. in 
1945.

At a  luncheon following the ceremony, 
he said th a t he was no t partia l to  
nationalisation for its  own sake alone. H is 
a ttitu d e  to  any  proposal for nationalisation 
was determ ined by the hard  practical issues 
involved, and the prospects of social 
advance. In  th e  m a tte r  of electricity he 
adm itted  freely the great developm ents 
which had  been m ade by those now in  con­
trol of th e  industry . M any undertakings 
were great examples of enterprise and pro­
gress.

“  Y ou m ay well ask me why, when a 
large m easure of success has been achieved 
under the existing practice, we should seek 
to  effect a change,” Mr. Shinwell con­

Photo ; T urtier a n d  D rinkw ater ,  H u ll

One of the two 190 000 Ibs.jhr. Clarke, Chapman boilers
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P h o to ;  T urtier a n d  D rinkw ater, H u ll. 

The new 3  o ooo k \V , G .E .C . tu rb o -a lte rn a to r a t the Sculcoates power s ta tio n  o f  K ings to n -up on - 
H u l l  C orp ora tion , w hich was p u t  in to  commission on December 7

tinued. “  I  judge the project solely by 
th e  criterion of th e  good of the people as 
a  whole. I t  is for th a t reason—and for 
no o ther—-that I advocate the nationalisa­
tion  of th e  industry . While g reat things 
have been achieved in  electrical develop­
m ent in m any areas, I  feel there  is little 
doubt we have reached a  stage a t  which 
the existing boundaries are re tard ing  pro­
gress and  the full play of enterprise, and 
I  can see no way of securing orderly 
national developm ent over the  whole 
country  a p a rt from unified ownership and 
contro l.”

One of the main purposes of nationalisa­
tion was ru ra l electrification. In  some 
areas m uch had been done in this, direction 
and  in th e  country  as a  whole 63 per cent, 
of ru ra l premises were connected to  a  sup­
ply. Among farm  holdings, however, only 
abou t 27 per cent, were connected, and  
even th a t figure was exaggerated, for of 
th e  num ber m aking full use of electricity, 
in over half th e  cases th e  supply was con­
fined to  the farmhouse proper.

H e avoided any a tte m p t to discrim inate 
betw een municipal electricity undertakings 
a n d  those in company ownership, for he 
realised th a t among those who opposed 
nationalisation were some whose honest 
conviction was th a t the present system  
offered the  best- m eans of developing the 
industry  in  the national interest. He 
asked  them  to  re-examine the question 
w ith  open minds, to  envisage th e  m atte r 
in its b roadest aspects and  above all to  do 
noth ing which debarred  them  from , in  duo 
course, giving the ir active assistance in 
advancing the developm ent of th e  indus­
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try  in any form of ownership w hatsoever. 
All would be required in tho task  ahead.

The Lord Mayor, Aid. Isaac Robinson, 
chairm an of the E lectricity  Comm ittee, who 
presided, said th a t  w henever nationalisa­
tion was decided upon, the Corporation 
would hand over to  th e  G overnm ent an 
(undertaking th a t  was 100 per cent, 
efficient, thanks to tho general m anager, 
Mr. D. Bellamy, and  the 1 100 employees.

Mr. V. A. Pask, personal assistan t to  tho 
general m anager of the Central Board, 
referred to  th e  effort of the  p lan t shortage, 
and said th a t so far as he could see it was 
likely to be about 1950 before there would 
be any  easem ent of the position.

(Mr. F . Lonsdale (director, General E lec­
tric Co., L td .) and  C aptain J .  B. Woode- 
son (director, Clarke, Chapm an and  Co., 
L td.) spoke on behalf of th e  m ain contrac­
tors, and  Mr. Bellamy for th e  supply 
authority .

Sir Cyril Hurcom b, chairm an of the 
E lectricity  Commissioners, also spoke, and 
a fter referring to the statistics abstrac ted  
in our las t issue, said w ith regard to  the  
fu ture  th a t tw o m atters were of special 
interest, nam ely, tariffs and  standard isa­
tion. The m ultiplicity of -the form er had  
long been a point of legitim ate criticism, 
and indeed, before the w ar it  was true  to  
say  th a t  no undertak ing’s tariff was 
identical w ith  th a t of any other, even if 
th ey  were near neighbours. W ith  the full 
backing of th e  Minister, the  Commissioners 
appointed las t sum m er a  com m ittee of the 
industry  to  review th e  position and, under 
th e  chairm anship of Sir John  D alton , the 
com m ittee hoped to  be in a  position early
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in  th e  New Y ear to  p resen t an  interim  
report. W ith regard  to  the standard isa­
tion  of voltages, two m onths ago the Com­
missioners issued a  new approved standard  
for low and  m edium voltages, which 
should bo adop ted  for new  supplies and 
would be obligatory for such supplies as 
from  O ctober 1 n ex t year. iAs regards the 
change-over of existing supplies to  the new 
standard , associations appropriate to  the 
industry  were co-operating w ith  the Com­
mission in drafting  th e  conditions w ith 
which undertak ings could reasonably be 
expected to  comply, and  a  conclusion 
should be reached and  m ade known 
shortly.

W ith  regard to  the extension a t  the 
station , the  new boiler space was formerly 
occupied by  2 X 50 000 lb ./h r .  boilers. 
Old foundations had  to  bo rem oved and 
new ones prepared. The steel columns 
supporting the bunkers of boilers p u t in 
in  1037 and  1942 were called upon in  the 
new design to  carry  additional loads, and 
th is entailed changing some columns. I t  
will bo appreciated th a t  to do this w ith­
out disturbing or interfering w ith the uso 
of bunkers already supported  by  the 
columns was a  complex operation. Steel 
columns la ter to  be  used elsewhere in the 
s tructu re  were m ade in  advance and  used 
tem porarily  to  support th e  bunkers. The 
existing columns, capable of carrying 300 
tons, were taken  ou t and used again else­
where in the structu re, being replaced by 
now .ones carrying the bunkers, and by  
extension upw ards, also th e  fan floor. The 
new columns are  loaded to  about 1 000 
tons and  th e  whole of the operations were 
carried through b y  H eenan, Beddow and 
S turm ey, L td ., of M anchester.

A CONSTRUCTIONAL PROBLEM

Chief obstacles in  the turbine room  so 
far as the extension was concerned were a  
40 ft, deep low level drainage sum p in 
heavy reinforced concrete and  cable tracks 
across the area, carrying upw ards of 40 
cables, all of which had  to  be ou t of com­
mission for a  few days only, in some cases 
for a  few hours. The cable difficulty was 
surm ounted by  building an  underground 
tunnel in which the new cables were laid 
in racks, being finally jointed into the 
existing cables. The turbine room base­
m en t was then  constructed.

An extension of th e  22 kV switch house 
was bu ilt to  house eight new switches in ­
cluding th a t  of th e  new generator. A 
reactor switch house was bu ilt to house 
nine sw itches, th e  purpose of which was 
to  sectionalise th e  existing 6 600 V bus, 
inserting th ree  new and one existing 
current lim iting reactors betw een the sec­
tions, in order to  control th e  fau lt kVA 
on existing sw itchgear to  a  figure w ithin

the ir designed lim it of 500 000 kVA. Two 
15 000 kVA inter-bus transform ers were 
also transferred  on th e  6 600 V side 
to  the reactor bus.

TURBINE PLANT

The m ain contractors for the turb ine 
section were tho General E lectric Co., L td . 
The turbine was bu ilt a t  their F raser and 
Chalmers’ W orks, E rith , and  the alterna­
to r a t  tho W itton W orks; th e  condensing 
p lan t and  heaters were designed and  bu ilt 
by the Mirrlees W atson Co., Glasgow, ac t­
ing as sub-contractors. The m achine is a 
30 000 kW , 2-cylinder tandem  impulse 
tu rb ine w ith double flow l.p . tu rb ine and 
tw in condensers. I t  runs a t  3 000 r.p .m . 
Steam  a t 375 lb s ./sq . in. and  800° F . 
enters tho h .p . turbine through a  m ain 
control valve followed by  four governor 
valves. The la tte r are integral w ith the 
high pressure casing and  sym m etrically 
disposed in  two pairs. One pair of valves 
passes steam  enough for 80 per cent, full 
load, w hereafter tho second is opened to 
reach full load by  adm itting  steam  through 
a  bye-pass to  the 6th  stage. I t  should be 
noted th a t steam  enters th e  h .p . turbine 
a t  the end nearer th e  centre of the set. 
This is a special design to  simplify problem s 
arising from therm al expansion. The main 
casing is anchored axially b y  transverse 
keys under the no rth  end of th e  l.p . tu r ­
bine, approxim ately ab reast of th e  m ain 
Michell th ru s t block. T hus, expansion of 
both casings and rotors springs from the 
same fixed po in t in  space. Steam  from 
th e  h .p . tu rb ine passes through the two 
largo cross-over pipes above the sot, • and  
enters the centre of the l.p . turb ine. I t  
flows bo th  ways through six stages on 
either side to  tire tw in condensers. There 
are 22 stages of expansion in the h .p . 
turb ine.

The condensers take  1 250 000 gal. of 
cooling w ater per hour, an d  m ain tain  a 
pressure of about 1.5 in. of m ercury  a t  the 
exhaust. The tubes are expanded in to  
brass tube plates a t  each end of th e  shell 
an d  th e  equipm ent used for expansion was 
an  electrically-driven autom atic uniform  
expander controlled by a  sensitive cu rren t 
lim iting relay  on the lines la id  down bv  
Messrs. F isher and  Coper, of th e  D etroit 
Edison Co., whose assistance in developing 
th e  tool is acknowledged b y  the Corpora­
tion. The push-out streng th  of the  ex­
pansions is known to  be very  close to  one 
ton , giving a  factor of safety of four on 
th e  m axim um  th ru s t th a t a  tu b e  can exert 
on the tube p late.

A 47 H .P .  m otor-driven pum p ex trac ts 
the condensed steam  and w ith tho  feed 
pum p delivers it  through a series of heate rs 
hack to  the boilers. In  its  passage through 
the heaters, th e  w ater rises from abou t 
S0° F . to  300-315° F . The h ea t required
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for th is  is ex trac ted  from tho tu rb ine  a t 
th ree separate  points, th e  pressures a t 
80 per cent, load being 13.4, 36.4 and 
105 lb. per sq. in . absolute. Approxi­
m ately  20 per cent, of the steam  fed to  the 
turbine is thus condensed.

THE ALTERNATOR

The generation voltage of the alternator 
is 22 000. Tho s ta to r winding is insulated 
w ith m oulded m icanite and is of conven­
tional construction. I t  is protected w ith 
Merz Price balanced protection, and cool­
ing is effected by  integral fans on each end 
of th e  shaft. In  order to control the tem ­
pera tu re  rise in  the ro to r windings, air 
slots are provided betw een winding slots. 
The slots extend from th e  ends to  the
centre of the rotor, being covered by
wedges a t  th e  periphery except near tho
centre. R otor cooling a ir thus flows to ­
w ards the  centre, then ou t through slots in 
the  s ta to r iron. The purpose of this 
special arrangem ent is to  hold the rotor 
copper tem peratu re below a  figure a t  which 
perm anent shrinkage of th e  bars can occur 
along their length, so avoiding ro to r coil 
distortion. The w eight of the s ta to r is 95 
tons and of th e  rotor 21 tons.

T he 2 x 100 000 lb . /h r .  boilers were 
supplied by  Clarke, C hapm an and  Co., 
L td . The stop valve conditions are 400 
p .s.i. and 825° F . Feed a t approxim ately 
250° F . enters the G reen’s économiser 
which raises the tem perature  to  355° F . 
before tire w ater enters the rear top  drum  
through a  Copes’ “  Flow m atic ”  feed regu­
lator. The arrangem ent of w ater tubes 
departs som ew hat from  the norm al in  three 
drum  boilers, in  order to accom modate a  
horizontal self-draining superheater as 
opposed to  a pendent non-draining one. 
Tho ob jec t is to  simplify washing ou t of 
any  deposits carried over w ith  steam  into 
the superheater. To minimise the  deposits 
a  separate steam  drum  is superimposed. 
The dried steam  passes th rough  14 d is tri­
bu ting  pipes to  th e  superheater headers.

The superheater, supplied by  the Super­
heater Co., L td ., is all-wclded, the  headers 
being supplied w ith short steel pipes to 
which th e  elem ents are welded in  s itu .

T he d raugh t p lan t was supplied b y  
D avidson, L td ., of Belfast, and comprises 
tw in forced an d  induced draught fans of 
51 and  122 n .r .  respectively, and  two 
secondary a ir fans of 41 H .r .

Tho combustion equipm ent comprises 
two underfeed “ L  ”  typo ehnin-grate 
stokers of In ternational C om bustion_ Co.’s 
m anufacture. The com bustion air a t  
300° F . is adm itted  below th e  re tu rn  chain 
and  passes through bo th  go and re tu rn  
chains to  th e  fire. The furnace is lined 
w ith  M urray fin-type w ater tubes. Com­
bustion  control is effected by  a  H agan
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autom atic installation, and  an autom atic 
installation of Clyde soot blowers of 18 
blowers per boiler is installed, w ith  one 
m aster controller per two boilers, e ither 
being sw itched on to  the  control bus by 
a  special m ulti-sw itch selector. The elec­
trical control gear was designed and built 
by  B rookhirst Switchgear, L td ., both for 
the. soot blowers and  for all chief auxiliary 
motors.

The n ine wooden n a tu ra l draught cooling 
tow ers erected from 1918 onwards have a 
nom inal capacity  of throe million gal. per 
hour, and  w ith the n a tu ra l w ater flow of 
th e  B arm stoh D rain ca te r for an  o u tp u t 
of 95-100 MW. In  order to  cover the 
p resent extension and im m inent obso­
lescence of the earlier wooden towers, th e  
2.5 million g.p.h. hyperbolic concrete 
tow er was erected. I t  receives w ater from 
two outdoor 1.25 million g .p .h . pum ps of 
Messrs. Sulzer’s (Leeds) m anufacture and 
tho cooled w ater re tu rns by  an  open flume 
to  the existing cold w ater suction duct. 
The tow er was designed by Mouchel and  
P artners, consulting engineers, and built 
by  the  M itchell Construction Co., L td ., of 
Peterborough, upon piling m ade and  driven 
by Sangwin, L td ., of K ingston-upon-H ull. 
I t  is expected  to  be in  commission a t  th e  
end of this m onth,

ALL-WELDED CHIMNEY
T he gases from the tw o new boilers, and 

in due course from one existing un it, dis­
charge to  a  300 ft. steel stack. This is an 
all-welded, self-supporting s tru c tu re  and is 
claimed to he  th e  highest steel chimney in 
B ritain .

The electrlc.il and m echanical contractors 
included General E lectric Co., Ltd., turbo- 
alternator ; Clarke. Chapman and Co., Ltd., 
boiler p lan t: Alton and Co., Ltd.. pipework: 
M itchell E ngineering, Ltd.. coal hand ling  
p lan t; John Thompson Conveyor Co.. ash  
niant; A. lteyrolle and Co.. Ltd., sw itchgear; 
M etropolitan-Vickers E lectrical Co.. Ltd., 
reaotors and transform ers ; Sulzer Bros. 
(Leeds), Ltd., cooling tower pum ps, 

cooling tower pump m otors; J. Blake- 
borough and Sons, Ltd.. slu ice valves: 
G. and J. Weir, Ltd.. feed pump; Perm utit 
Co . Ltd.. w ater softener; M ather and P latt, 
Ltd., fire protection (water) ; Foam ite, Ltd., 
fire protection (CO.) : Mirrlees, W atson Co., 
Ltd., condensing and feed heating  n iant ; Geo. 
Kent, Ltd., instrum ent panels; Hopkinsons. 
Ltd.. steam  and feed valves; In ternational 
Combustion, Ltd., stokers and furnace tubes: 
Davidson and Co., Ltd.. draught p lant and  
arresters ; E. Green and Son, Ltd., écono­
misera; Jam es Ilowden and Co. (Land), Ltd.. 
preheaters : Superheater Co.. Ltd.. super­
heaters: Aiton and Co., Ltd.. I’. and B. 
evaporator; N ew all’s  Insu lation  Co.. Ltd.. 
heat in su lation; J. Gordon and Co.. Ltd., com ­
bustion control ; Clyde Blowers, Ltd., soot 
blowers : E. X. M ackley and Co.. drainage  
pumps: Brookhirst Switchgear. Ltd., auxiliary  
sw itchgear, soot blower controls; Goodyear 
Tyre and Rubber Co., Ltd., ash  conveyor 
b elting; Herbert Morris. Ltd.. C.T. mimp hay  
crane: Crompton Parkinson. Ltd.; B .I.
Callender's Cables. Ltd.: Pyrotenax, Ltd.,
cable and w iring m ateria l.
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MORE ABOUT SILICONES
T H E IR  C H A RA CTËRISTI

Silicone manufacture is largely a matter of pipes, stills and vats, as will be appreciated from this 
view of the Dow-Coming plant at Midland, Mich.

T H E recent announcem ent th a t a 
B ritish distributor has begun the large- 

scale m arketing of American-m anufactured 
silicones will arouse new in terest in  these 
m aterials. The chem istry and more im­
p o rtan t properties of silicones have already 
been described a t  some length in th is 
journal1, and  the present article .seeks, 
a fter a  short introduction, to  indicate some 
of the ways in which th e  silicones now 
available m ay  assist th e  electrical engineer.

So far, the  only p lan t in the world 
capable of bulk production of silicones is 
believed to  be th a t of th e  Dow-Corning 
Corporation, a t  Midland, Mich. The 
m anufacture of the m aterials from raw 
sand, modified by  chemicals made from 
brine, coal and petroleum , is costly and 
complicated and  is not, w ithin th e  n e a r ' 
fu ture, likely to become cheap. Much 

.fundam ental research into silicone products 
has been carried o u t by  the General Electric 
Co., of New York.
: Silicones, as a  group, owe their im port­

ance to  their high water-resistance and 
tem perature stability , which are common 
properties of th e  three main divisions— 
resins, liquids and rubbers. The reason 
for the high . w ater-resistance can be - 
partially  understood by  considering a 
silicone" molecule as one in which th e  sur­
faces are hydrocarbon compounds and 
which, therefore, presents to  w ater an 
exterior sim ilar to th a t  of paraffin o r oil. 
T he tem perature stab ility  can be accounted . 
for by  th e  fac t th a t  the bonding, energy'

of the silicon-oxygen link, which is the 
foundation of any  silicone molecule, is 
very strong. Considerably more heat 
m ust be used to  d isrup t th e  bond th an  in 
th e  case .of th e  carbon-to-earbon molecules 
in the hydrocarbon oils and  resins.

Possibly the m ost im portan t group of 
silicones, from the electrical engineering 
point of view, contains the resins and 
varnishes. These are produced as a liquid 
which polymerises to  a solid when heated 
for one to  th ree hours a t  tem peratures of 
between 220” and 275°F., followed by  a 
“  cure ”  of several hours a t  450° to  500°F. 
A recently, developed varnish has norm al 
baking times and tem peratures.

This heating causes the  long chain-like 
molecules to  form side-bonds to  adjoining 
molecules, and  the  substance becomes a 
brittle  or flexible solid, depending upon 
its molecular constitution.

T he resins aro norm ally furnished in a 
toluene solution ready for application by 
conventional coating procedures. On 
evaporation of the solvent, th e  resin re­
m ains. In  this form, they  m ay be used 
as bonding agents for glass and  asbestos 
cloth, or in the  fabrication of heat-stable, 
waterproof lam inates.

Silicone m agnet wire enamel is of con­
siderable use where space lim itations pre­
clude the use of glass served wire. The 
flex life of wire so treated , for example, is 
claimed to be over 30 tunes th a t  of wire 
coated w ith organic enamels a t  48011F. 
This ability  to “  ru n  h o t ”  makes possible
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th e  reduction in size of m otors ■ and air- 
cooled transform ers, and th e  indications are 
th a t equipm ent using silicone rosins and 
varnishes will w ithstand continuous opera­
tion a t  340'F .  and in te rm itten t operation 
a t tem peratures up  to  3D0°F.

The W estinghouse Corporation, who are 
keenly interested in the  electrical proper­
ties of silicones, have carried ou t exhaus­
tive tests on silicone-insulated motors, 
some of which huvo now been running, 
under arduous conditions, for m ore than 
two years w ithout failure. A d.c. traction 
m otor, for example, was subjected to  test 
cycles in which operation a t  545 °F. was 
alternated  w ith thorough humidification. 
After 25 sueli cycles, totalling 350 hours a t 
545°F., the insulation lost its original high 
degree of m oisture resistance, b u t even 
after 42 cycles, o r 1 400 hours, it  was still 
able to  pass a  severe humidification test. 
Several squirrel-cage induction motors have 
experienced similar hea t and  humidifica­
tion cycles and are still running w ith no 
indication of insulation failure. Some of 
the illustrations on these pages, which are 
reproduced by  courtesy of the “  W esting­
house Engineer ” and  “  Modern In d u s try ,” 
show the  effects of high tem perature sili­
cone insulation .2

The dielectric strength  of th e  resins is 
of the order of 1 500 V per mil on thin 
sections and  the power factor a t  audio 
and  normal radio frequencies is rem arkably 
low—ab o u t 0 .0001 . The fact th a t , on 
flashover, no carbon track  can form on the 
resins is partly  responsible for th e  high 
tem peratures a t  which m otors can be run.

Summing up, the advantages of sili­
cone resins and  varnishes in m otor and 
coil building are : (a) To prolong th e  life 
of equipm ent in locations which arc hot, 
w et, or subject to  severe eorrosivo 
action ; (b) to give greater freedom from 
overload failures ; (c) to  perm it increased 
horse-power o u tp u t from a given machine.

The second im portan t group is th a t  of

the silicone fluids. Long-chain molecules 
w ithout cross-links to  adjoining molecules 
form clear, w ater-w hite fluids w ith a  vis­
cosity range betw een th a t of w ater, a t  one

A silicone-insidated traction motor] under test. 
It had withstood the equivalent of 400 years’ 
operation under normal temperatures, at the 

time this photograph was taken

extrem e, and syrup a t  the  other. The 
viscosity of a  given fluid can be deter­
mined by control of th e  length of th e  mole­
cule, which, in  some forms, m ay be allowed 
to  grow to  lengths involving several 
thousand  silicon-oxygen-silicon units. The 
freezing and boiling points of these fluids 
vary  w ith the viscosity, b u t in all casos 
cover a wide range, and the viscosity is 
fairly insensitive to  changes in working 
tem perature.

By two modifications, the oils can bo 
given additional valuable properties. The 
first modification involves the preparation 
of non-volatile silicone oils by removing 
the volatile fractions after equilibration. 
These oils, i t  is sta ted , are useful in high 
vacuum  work, because of the ir low vapour

When a blow-lamp flame is directed against silicone-insulated motor windings (left), the insulation 
flares up. Seven seconds later, when the lamp is turned away (right), the flames die out
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pressure; and  they  are also notew orthy 
for their resistance to  combustion.

The second modification comprises the 
p reparation  of oils containing branched 
chain molecules. These oils are noted  lor 
their low pour points and their reluctance 
to  crystallise or solidify. N either of these 
modifications has an y  deleterious .effect on 
tho o ther properties of the oils3.

In  th e  presence of a ir or oxygen, a t  tem ­
peratures as high as 300° F ., silicone oils 
rem ain free from discolouration, ncid 
form ation, sludging, oxidation and  similar 
phenom ena, and in the absence of a ir or 
oxygen, the nil is stablo a t  tem peratures 
above 400° F . They ore unaffected by 
contact w ith  dilute acids and alkalis.

T he liquid silicones have been used w ith 
success as hydraulic fluids, where tem ­
peratures are low, instrum ent lubricants 
and as dam ping fluids for dashpots and 
gauges. One of the m ost in teresting  appli­
cations, however, has been the trea tm en t 
of insulators. W hen applied to  a ceramic 
«urfaeo, tho silicone oils provide a  tenacious 
film th a t  prevents the  w etting of th e  sur­
face. Moisture tends to  s tand  o u t in  drop­
lets, instead of spreading in a film over 
the surface. This property  has proved 
especially valuable in m aintaining a  high 
surface resistiv ity  of insulators under 
m oisture condensing conditions'1.

Since the silicone fluids are n o t miseible 
w ith  petroleum  oils th ey  are n o t norm ally 
used in conjunction w ith them . A notable 
exception, however, has been th e  use of 
very  small am ounts of the fluids in 
petroleum  Diesel fuels containing deter­
gents in order to  roduce the tendency to 
foam.

The fluids have also been used as lubri­
cants in  the m oulding of ru bber and  plas­
tics products, and , since they  re ta in  useful 
lubricating properties up to  500° F ., can 
be employed on bearings and moving parts, 
such as conveyor chains, which are sub­
jected  to  high working tem peratures. 
These oils, however, w ith one recently 
developed exception, m ake poor lubricants 
for iron and  steel surfaces sliding on iron 
and steel. On some o ther combinations of 
m etals, however, they  are qu ite  satisfac­
tory . A range of bearing greases, b o th  for 
high and low tem pera tu re  lubrication, is 
also available.

Finally , there are tho  silicone rubbers. 
These are not y e t a  general substitu te  for 
na tu ra l or synthetic rubbers as regards 
tension, shear and abrasion, h u t their 
m utual properties of rem aining flexible 
over a  tem peratu re range of —70° F . to 
500° F . an d  their resistance to  flash-over,
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1. T h e  E l e c t r i c i a n , S ep tem ber 20 ,1946 .
2. “ W cstinyhouse E n e in eer,”  S ep tem ber, 1945.
3. * G enera l E lectric  R ev iew ," N ovem ber, 1946
4 . P roc. A m er. I .R .E ., Ju ly , 1945.

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

the  effects of hard  sunlight and m any 
chemicals suggest a  num ber of special uses. 
The rubber stocks can- be handled in m ost 
respects like compounded rubber or 
synthetics. T hey can be moulded, ex­
truded , friction-calendared, lam inated or 
coated by adap ting  conventional processes 
and  standard  equipm ent, a fter w hich they 
are cured by heating. Some of the

Ceramic coil-former treated with silicone fluid. 
Instead of forming a film, water stands out in 

droplets on the surface

applications so far explored include the 
extrusion covering of conductors, em bed­
ding of transform ers and  coating wire- 
w ound resistors and  woven glass insulating 
tapes.

In  constructing silicone molecules, the 
possible combinations of the several 
variables are v irtua lly  infinite. Several 
thousand silicones have already been mado 
and studied to various degrees. Discuss­
ing the fu tu re  of th is branch  of semi- 
organic chem istry, an  American w riter 
s a y s : “  Exploration  of this v as t field 
stands now a t  a  point com parable w ith  
th e  charting  of th e  American continents in 
M agellan’s day. Only the outlines of some 
sections of this new chemical continent 
have been delineated .”

T he annual report of the N ational In ­
s titu te  for the Blind sta tes th a t  during the 
year ended March 31 last, 36 studen ts of 
th e  School of Physio therapy passed the 
exam inations of the Chartered Society of 
Physiotherapy, and th e  electrical dep a rt­
m ent of th e  school was re-equipped. 
Forty-four m en and  women, who com­
pleted their tra in ing  a t  the School of Tele­
phony, were successfully placed, and 38 
trainees were adm itted . A war-blinded 
stage dancer is now assembling electric 
fires, and  a  to tally  blinded m an, deformed 
in  bo th  hands, is n first-class operative in 
the assembling of electric m otors. Illus­
trations show blind workers m aking radio 
components for Philips Lamps, L td ., and 
the Plessy Co., L td . ; inspecting w ork by  an  
audible com parator for th e  Sigma In s tru ­
m ents Co., L td . ; and  arm ature testing  
for E lectrolux, L td . ; and students ad ­
m inistering trea tm en t b y  u ltra  short-w ave 
therapy  and  an  infra-red tunnel bath ,
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INSIDE OF ELECTRICAL MACHINES
by  R. H . ROBINSON, B.Eng., A.M .I.E.E.

IN the earlier articles of th is  series a tten ­
tion was paid  to  th e  testing and' inspec­

tion of insulations. In  this, F a r t  X V II of 
th e  series,* a tten tio n  is devoted to  the 
testing  of these insulations when applied to 
windings. Since th e  tests are th e  same in 
principle thoroughout the whole range 
of machines, it  is m ore advantageous to 
deal w ith  th em  together ra th e r th a n  piece­
m eal. Details of resistance tests are also 
included.

High V oltage T estin g .— The application 
of high voltage tests to  w indings during 
m anufacture depends upon th e  voltages 
applied to  them  a fte r  th e  machines of 
w hich th ey  form  a  p a r t  have had  their 
tem perature  runs.

In  B.S. 168— 1936, “  E lectrical Perfor­
m ance of Industria l M otors and  Genera­
to rs ,”  a  tab le  is given of th e  high voltage 
tes ts  applicable to  various windings after 
th e ir tem perature runs. This is reproduced 
in Table I  and  needs no am plification. The 
voltage is to  bo alternating  a t  any fre­
quency betw een 25 and  100 cycles/sec. In  
general a  frequency of 50 cycles/sec. is 
employed in th is country. The voltage 
is to  be increased to  th e  te s t voltage as 
rapidly  as is consistent w ith its  value being 
indicated by th e  m easuring instrum ent, and 
m ain tained  a t  th e  full value fo r one m inute. 
I t  is applied betw een th e  windings and the 
fram e of th e  machine w ith th e  corC con­
nected to  th e  fram e and  to  the windings no t 
u nder test.

The specification stipu lates th a t  these 
voltages shall be applied only to  a  new and 
com pleted m achine in norm al working con­
dition, and  unless otherwise agreed, shall 
bo carried  ou t a t  the m aker’s works, p re ­
ferably  a t  th e  end of th e  tem pera tu re  te s t 
of th e  machine.

A m ost im portan t clause is to  th e  effect 
th a t  if a  m achine has passed th e  tests 
in  Table I , and  if for some reason i t  is 
desired to have, an additional high-voltage 
te s t a fte r  erection on site, the additional 
te s t voltage shall be 75 per cent, of th a t 
given in th e  table.

If  there are any weaknesses in the insula­
tion  i t  is im portan t th a t they  should be 
discovered in the early stages of m anufac­
tu re , no t a fte r  ’the expenditure of much 
labour in  com pleting th e  m achine. I t  
is usual, therefore, to  apply  high-voltage 
tests a t  certain stages of th e  work, and  to 
use voltages in  excess of the  final test.

* P a rts  i ,  n ,  in ,  iv , v , v i, v ii ,  v n i ,  ix , x , x i, x n ,  x m , xiv» 
XV, XVI, appeared  in  T h e  E l e c t r i c i a n  o f  A pril 26’ 
M ay  1 0 , M ay  2 4 , Ju n e  7 , Ju n e  2 1 , Ju ly  5 , Ju ly  19» 
A ugust 2 , 1 6 , 3 0 , S ep te m b er 2 0 , O c to b e r 4 , lib  
N o v em b er 1, i s ,  2 9 ,  respectively

T ake for example an  11 kV sta to r winding; 
on which the final te s t will be 23 kV. A fter 
a  num ber of coils have been inserted in 
the core they  will be tes ted  a t  27 kV, each 
additional ba tch  being similarly tested . 
A fter th e  wedges have been p u t in a  26 kV 
te s t will be ,given. W hen the end  w ind­
ings have been anchored a fu rth er te s t a t  
25 kV is given, and  the completed wind­
ing, prior to  iianding over for th e  running 
test, will be tested  a t  24 kV.

Suitable tests  are applied to  practically  
all types of w inding; for exam ple, a rm a­
tu res which will have a final high voltage 
te s t of 2 000 V will bo tested  a t  2 500 V 
a t  various stages of winding.

Tests fo r S hort-C ircuits  and O th er Fau lts .
— Short-circuits m ay occur from a  num ber 
of causes. Coils m ay be tig h t for getting 
in to  slots and  th e  force employed to  do 
so m ay resu lt in  damage to  the insulation 
of their coverings.

Tensioning devices applied to  wire o r 
strip  while i t  is being w ound in to  coils m ay 
rem ove some of th e  covering. If strip  coils 
are m ica tap ed , there m ay be a  few bare 
spots ”  in the mica. These m ay no t show 
up as absolute sho rt circuits in  the early 
stages of m anufacture b u t m ay develop 
la te r, and  suitable tes ts  m ust be applied for 
discovering them .

O ther fau lts fo r which tests m u s t be 
m ade are open circuits, sometimes present 
in fine wire windings of various types, and  
reversed coils in  arm atures an d  stators.

A rm a tu re  and R otor Fau lts .—A rm ature 
and ro to r coils of more th an  one tu rn  m ay  
be tested  for sho rt circuits by lowering 
batches of them  over one of th e  outer 
limbs of the appara tu s illustrated  in Fig. 3, 
and described la ter. This is no t such a 
searching tes t as th e  transform er te s t 011 
a  w ound arm atu re  o r ro to r since th e  con­
ductors are n o t held in such in tim ate  con­
ta c t as when in  their slots.

In  coils of one tu rn  per segment there  
aro generally tw o or more conductors side 
by side in the slot. E ach group, forming 
a  half coil in  th e  slot, m ay  be taped  to ­
gether or be surrounded by  m icanite tubes 
m oulded on the slot portions. In  such 
cases a  te s t  is m ade betw een ad jacen t con­
ductors w ith 230 V, a  lam p being connected 
in one te s t lead for indicating a  fau lt and  to  
lim it the cu rren t if there should be a short 
circuit. Since th e  Voltage betw een con­
ductors when in service seldom exceeds 
20 , th is  te s t provides an  am ple m argin of 
safety for norm al machines. If , however, 
th e  conductors are  m ica tap ed  an d  re ­
quired  for arduous du ty , such as in trac-
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tion motors, the te s t betw een them  m ay 
bo 1 000 or 1 000 V.

Tran sfo rm er or “ G ro w le r”  T e s t.—The
m ost searching to s t for short-circuits is 
the transform er test, often known as the 
“  growler ”  te s t because the m echanical 
vibration caused by tho alternating  flux 
sets up  a  noise sim ilar to a  growl.

The appara tu s used for this test is 
depicted in  Fig. 1. I t  consists of an  
electro-m agnet bu ilt up  w ith  lam inations, 
the coil being excited w ith  a lternating  cur­
re n t preferably a t  100 cycles/sec. A rm a­
tures for te s t are supported  w ith their 
shaft horizontal and  resting in  vee blocks 
lined w ith leather. The growler is sus­
pended by wire ropes over pulleys and 
counter-w eighted so th a t  i t  can be lowered 
on to  th e  arm ature.

The a lternating  flux passing through 
th a t portion of tho arm atu re  core em­
braced by the poles of the m agnet will 
pass through nil the coils in the slots which 
are in its  pa th . An e .m .f. will be in­
duced in those coils, and  cu rren t will 
flow if a  short circuit in  a coil produces 
a rigged circuit. Thus, if th e  coil shown 
in Fig. 1 is shorted, a  cu rren t will flow in 
i t  and  produce a  m agnetic field of its  own. 
This will be concentrated in the tee th  
forming the  sides of the slots containing 
tho coil, an d  m ay be detected  by the 
drag  on a  th in  piece of iron moved over 
tho core and  in  contac t w ith  it.

The tes t is m ade by moving a  strip  of 
iron over th e  surface of the arm atu re  in  the

direction from a  to b . If  th e  coil shown 
is short-circuited a pronounced drag  will 
be felt as the strip  is draw n over the 
o ther slot in  which i t 'r e s ts .  A fter testing 
in th is m anner, tho arm ature is ro tated  
so th a t  a  fresh be lt of coils comes under 
the electro-magnet, and  th e  search w ith 
the strip  is continued. I t  m ay be  found 
necessary to  switch off th e  cu rren t to  per­
m it of the arm ature being turned  round. 
This test is also used for finding short- 
circuits in wound rotors. I t  is usually 
applied only to  arm atures or rotors having 
m ulti-tu rn  coils. Coils for large arm atures 
and rotors are tested  more satisfactorily 
w ith the 230 V lam p tes t already 
described.

“  D rop Test ”  of A rm atu res .—This tes t 
is frequently  carried o u t im m ediately after 
the growler test. I t  is no t so successful 
in finding short-circuits, b u t will show up 
faults which tho  o ther te s t will no t detect. 
These are open-circuits and reversed coils.

A connection diagram for this te s t is 
shown in Fig. 2, where the ring repre­
sents th e  end view of a  com m utator. A 
large dry  cell of 2 V is connected to two 
widely separated segments such as a  and 
1. Two leads from a m illiam eter are con­
nected to  the segments b and  c an d  the 
position of the needle noted. They are 
n ex t connected to o and  d, d and e and 
so on. I f  tho needle comes to res t a t 
the same po in t the w inding is satisfactory. 
I f  the needle does no t move as contac t is 
m ado to  a  pair of segments there is an

T a b l e  1
I te m
N o: M ach ine  o r P a r t
1 .  * M achines o f  S izes 1  B .H .P ., k W  o r  kV A  an d  above,

b u t below  3 B .H .P ., kW  o r  kV A  p e r 1 000 r.p .m .
2. ^M achines o f S izes 3 B .H .P ., k\V  o r  kV A  an d  above

per 1 0 0 0  r.p .m .
3. F ie ld  w ind ings fo r synchronous genera tors w hen  the

exc ita tion  voltage does n o t exceed  750 V.

4. F ie ld  w ind ings fo r  synchronous m otors :—
(a) W hen  in tended  to  be s ta rted  u p  w ith  the  field- 

w ind ings sh o rt-c ircu itcd  o r connected  across 
the exc iter arm atu re .

(¿5 W hen  in ten d ed  to  be s ta rted  up  w ith  th e  fteld- 
w indings separa ted  by  a fie ld-d iv id ing  sw itch, 

(c) W hen  in ten d ed  to  be s ta rted  u p  w ith  th e  fields 
on open circu it and  w ithou t a fie ld-d iv id ing  
sw itch.

. Id )  W hen in ten d ed  to  b e  s ta rted  u p  w ith  a.c. 
w indings idle.

F icld -w ind ings o f synchronous in d u c tio n  m otors in ­
ten d ed  fo r rheosta tic  starting .

S econdary  (ro to r) w indings o f  in d u c tio n  m otors n o t 
p erm anen tly  short-circu ited .

(а )  E xciters .
(б) Exception .— E xcite rs  o f  synchronous m otors and

synchronous indu c tio n  m otors, if  connected  to  
ea rth  o r  d isconnected  from  th e  ro to r-field - 
w indings d u rin g  starting .

S eparately -excited  field-w indings o f d .c . m achines 
( inc lud ing  exciters).

T e s t V oitage (R .M .S .)
1 000 V  -f tw ice th e  ra ted  voltage.

1 000 V  4- tw ice th e  ra ted  voltage w ith  a  m in im u m  
o f  2  000 V.

1 0  tim es th e  exc ita tion  voltage.
M in im u m , 2 000 V.
M ax im u m , 3 500 V.

1 0  tim es th e  exc ita tion  voltage.
M in im um , 2 000 V.
M ax im u m , 3 500 V.

5 000 V.

5 000 V  w hen  th e  exc ita tion  voltage is less than  
275 V.

8  000 V w hen  th e  exc ita tion  voltage is equal to  o r 
exceeds 275 V.

As fo r I te m  4 (a).

1 000 V  +  tw ice the  m ax im u m  voltage th a t cou ld  be  
in d u ced  betw een  the  term inals.

F o r  non -revers ing  m otors, 1 000 V  4- tw ice th e  
m ax im um  voltage w h ich  could  b e  in d u ced  betw een 
th e  slip -rings. F o r  reversing  m o to rs, 1 000 V.4- 
fo u r  tim es the  voltage betw een th e  slip -rings at 
s tandstill on  open c ircu it w ith  fu ll p rim ary  voltage 
app lied  to  s ta to r w indings.

As fo r th e  fie ld-w indings they  arc  in ten d ed  to  excite.
As fo r Item  3.

1 000 V  -f  tw ice the  m ax im um  voltage o f  th e  circu it
fo r w h ich  they  a re  exc ited , w ith  a m in im um  o f
2 000 V.

F o r  tw o-phase w indings hav ing  one  te rm in a l in  com m on, th e  te s t values ind ica ted  in  T a b le  2  shall be inc reased
40 p e r  cen t; th e  ra ted  voltage shall be ta k e n  to  be  th a t o f  each  separate  phase.
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open circuit. Should th e  needle move in 
th e  reverse direction a  reversed coil is 
indicated. A m ovem ent short of the 
general resting point would indicate 
e ither a  short-circuited coil or ono with 
too few turns.

This follows from a consideration of 
Ohm ’s law. The same current is flowing 
through all the  coils connected between a 
and  1. I f  each coil is of th e  samo resis­
tance then  the  voltage drop across each 
pair of segments will bo the same. If 
tho voltage drop is less, then  the resistance 
betw een those two segments is less.

W hen tho drop in volts across each pair 
of segments has been checked as fa r as 
k, tho  b a tte ry  connection is moved from 
a to , say, h , the other one being moved 
approxim ately the same distance. I t  is 
no t necessary to  keep tho  b a tte ry  con­
nections th e  samo num ber of segments 
ap a rt each tim e they  a re  moved. If  their 
distance ap a rt is varied each tim e they  are 
moved, th e  reading on the milliamoter 
w i’l bo different along each section. How­
ever, if tho original set of readings finished 
a t  j and k, and this reading agreed w ith 
all those taken  beforo, these two segments 
m ay bo taken  as th e  starting  pair for the 
nex t section. Hence, provided the 
“  drop ”  across succeeding pairs agrees 
w ith tho new “  drop ”  across j and k all 
those coils m ust bo like j and k. ■

In  carrying o u t th is te s t tho b a tte r}7 
leads are generally pressed on the  commu­
ta to r by  the thum b and  fingers of one 
hand . Tho motor is connected to  two suit­
able pieces of copper wire, insulated from 
each o ther and  bound together. Their

M AGNETISING A .C .E L E C T R O -

Fig. I. 
Transformer test of 

armature

Fig. 2 . 
Drop test of 
armature

the  current passed into the winding by 
fixed brushes pressing on the com m utator.

This m ethod of testing  is no t suitable 
for arm atures having large section con-

COIL

XAẐ VWVvN----
R E SISTAN CE v — '

ends a re  left bare  and are pressed on to 
ad jacen t segments w ith the o ther hand. 
W hen large quantities of similar arm atures 
are being m anufactured, e.g., in a shop 
devoted to  m otors for domestic purposes, 
i t  is  m ore convenient to rig up a  fixture 
in  which the arm atures can be ro ta ted  and

R E S ISTAN CE
M ILL IA M E TE R  

Fig. 3 .—  Transformer test for field ceils

ductors. T heir resistance is very low and 
the voltage drop too small. In  such cases 
an instrum ent known as a ducter is em­
ployed. A heavy d u ty  storage cell of two 
volts supplies the cu rren t which is applied 
to  ad jacen t segments b y  special holders. 
These holders contain two sharp pointed 
steel rods which revolve as they  are 
pressed on to  tho segm ents, and in  doing 
so ensure th a t  good contac t is m ade. One 
po in t in each holder is used to carry tho 
current to the segment and the o ther for 
m easuring th e  potential. T hus th e  poten­
tia l is m easured across the samo segm ents 
as are receiving current. The reading of 
th e  instrum ent is th e  actual resistance 
betw een th e  points of contact. I t  will 
m easure resistances from 1 ohm down to 
1 microhm.

Testing  of Fields Coils.— Short-circuits 
in field coils are tested  for by  an apparatus 
of which the diagram is given in Fig. 3. 
A three-limbed electro-magnet is b u ilt up  
of lam inations and  excited by  alternating  
current passing through the coil A on the 
middle limb. Tho coils B  and  C are  con­
nected so th a t th e  e.m .f.s. induced in  them 
are in opposition and cu rren t does no t 
circulate between them  under normal con­
ditions. Tho coil to  be tested  is placed 
over ono of the ou ter limbs. This coil is 
not connected to  any  external circuit. If  
i t  is satisfactory its  presence will n o t cause 
any  m ovem ent of the needle of tho  milli- 
am m eter MA. A short-circuit in  th is coil 
will upset the balance of the flux in the 
limbs and  cause a cu rren t to  flow between 
B and  C. Tho value of th is cu rren t will 
vary , depending upon th e  num ber of tu rns 
short-circuited. I t  is, therefore, necessary 
to  insert a  large resistance in series w ith 
MA. and to  arrange to  cu t some, or all, 
of i t  ou t as circum stances dem and.
. This m ethod of testing  is n o t applicable 

to  coils having m etal spools, since th e  spool
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would behave like a short-circuited tu rn  
an d  cause a  deflection of th e  m illiam eter 
noodle.

The resistances of all field coils is 
checked. Since copper wire is perm itted  to  
have a varia tion  111 resistance of roughly 
+  3 per cent, (see Table IV  in  BS. 128), 
an d  it  m ay be stretched during the opera­
tion  of w inding th e  coil, a  larger tolerance 
m ust be allowed. In  general th e  resistance 
of field coils is considered satisfactory if 
w ithin ± 5 per cent, of the calculated 
figure. If  it  is m uch higher the coil m ay 
contain too m any tu rn s or th e  wire has 
been stretched too m uch. If the resistance 
is more th an  5 per cent, below, the coil 
m ay  be short-circuited or have too few 
turns.

For m easuring resistances greater than  
one ohm a Post. Office Bridge is generally 
employed. Since th is employs only a  few 
volts th e  voltage drop per tu rn  is very 
small and shorts will no t be indicated 
unless they  are  across an  appreciable num ­
ber of tu rns. The transform er m ethod 
illustrated  in  Fig. 3 is capable of finding 
shorts betw een two tu rn s u nder favourable 
conditions. A ducter is used for m easur­
ing the  resistance of heavy strip  wound 
coils of very  low resistance. This is 
accomplished by  pressing a  pair of points 
on each end of the coil.

Tests of A .C . S ta to rs .— Stators are 
tested  for short-circuits and  o ther faults 
by  inserting an  unw ound ro to r in  them 
and applying a suitable voltage, usually 
betw een tw o and three times the normal 
working voltage, to  th e  winding. An 
am m eter is connected in th e  supply lead 
to  each phase. The unw ound ro tor is 
m erely rested  on th e  bottom  of th e  sta to r 
bore, i t  does no t have to  be ro tated .

All three am m eters will indicate the 
same curren t if the w inding is satisfactory. 
I f  not, th e  fau lt is found b y  a  process of 
elimination in m ost cases.

In  a  s ta r  connected w inding an open 
circuited phase is indicated b y  no current 
flowing in the  am m eter connected in th a t 
phase. W ith a m esh connection th ree diff­
eren t currents are shown. Since o ther 
causes of failure m ay  exhibit three differ­
en t readings it  is b es t to  proceed w ith  the 
elimination.

The m ost usual first step  is to  leave 
th e  voltage on for some tim e to  ascertain 
if there is a  short-circuited coil. Such a 
coil will h ea t up  and m ay be felt b y  the 
hand , o r if left on long enough, it  will ' 
commence to  smoke.

In  th e  absence of a  short-circuit, the 
connections of th e  phases are exam ined to 
see if one is reversed, an d  if satisfactory 
th e  resistance of each is m easured. A 
difference in  resistance m ay indicate a 
coil w ith too few turns, o r in  cases where 
th e  coils are w ound w ith two or more

wires in  parallel, one of th e  wires in  a 
coil m ay be broken. In  the form er case 
th e  tape m ust bo rem oved from th e  end 
w inding and  the tu rn s counted. In  the 
la tte r  case each coil, in the phase m u s t be 
disconnected and its resistance checked.

If the resistance of each phaso is alike, a  
reversed coil is probably present. I t  can 
only bo located by  un taping the connec­
tions and checking them .

In  general, the three-am m eter te s t is 
applied only to  sta to rs w ound w ith round 
wire. Machines having larger section 
copper are usually  biggor and  a suitable 
unw ound ro tor m ay no t be available. 
A ny faults in  these machines are, there­
fore, no t found un til th e  running test. 
This is n o t a  serious m a tte r as faults in 
large m achines are very rare.

The tests described in th is article repre­
sen t normal practice up to th e  present. 
Now, however, th e  cathode ray  oscillo­
graph is being adap ted  for th e  purpose. 
By suitable appara tu s such an oscillograph 
will show all three faults—shorts, open 
circuits, and  reversed coils—on a  single 
trace on th e  screen, if they are present. 
I t  m ay  bo applied to  arm atures, rotors 
an d  sta to rs, and  possibly to  field coils.

N o te : The Sterling V arnish Co. point 
o u t w ith regard to the account of th e  
rad ian t h ea t p lan t which appears in  the 
last column of p. 1363 of T h e  E l e c t r i c i a n ,  
of November 15, th a t  the process described 
is known as the Zanderoll process, th a t 
i t  is paten ted  in th e  U .S.A ., and  th a t 
pa ten ts are ponding in th is country.

(To be continued)

I 11 its  report on “  Prices of Radio 
V alves,”  the Central Price Regulation 
Committee says th e  prices fixed by the 
mem ber firms of th e  B ritish Radio Valve 
M anufacturers’ Association for th e  sale of 
valves bought for replacem ent purposes 
are very  m uch higher th a n  the prices a t 
which valves are sold to  se t m akers, and 
are fixed a t  such a level th a t th e  losses 
m ade on th e  sale of valves sold to  set 
m akers are recovered and a  profit m ade. 
The Comm ittee is of opinion th a t  for an 
industry  of th is na tu re  the  overall level 
of profit obtained in th e  period under re­
view is reasonable. “  T he price policy of 
the association,”  it  says, “  is th a t  of a  dis- 
crim inating monopoly. I f  i t  were accepted 
th a t on general economic grounds i t  is de­
sirable th a t each u n it of goods should be 
sold a.t a price determ ined b y  "the cost of 
production and if th is were fu rther 
accepted as a governing factor in price 
polios', then  th e  practice of discrim inatory 
prices followed in th is trade  is to  be con­
dem ned. I t  m ust be recognised, however, 
th a t there are  m any o ther trades th a t  have 
adopted  th is policy of discrim inatory prices.
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Increasing Industrial Output
Sir Claude Gibb on Need for Greater Efficiency

A N  appeal for b e tte r  production m ethods 
and  a  higher standard  of craftsm an­

ship, both  of which wero necessary if we 
were to  m ain ta in  our position in  export 
m arkets, was mado by Sir Claude D. Gibb,
F .R .S ., on Thursday. The speaker, who 
is chairm an and  managing director of C. A. 
Parsons and  Co., L td ., was delivering his 
P residential Address before th e  North- 
E astern  Section of th e  In s titu tio n  of P ro ­
duction Engineers.

Recalling th a t  the U nited  Kingdom, 
which, had  spen t 44 per cent, of its national 
income for d irect w ar purposes, had  made 
th e  largest proportional contribution, 
economically, to  the war, Sir Claude said 
th a t , despite th e  A m erican loan—which in 
an y  case covered only h a lf the cost of 
repairing bom b dam age in G reat B ritain—• 
th is country  was in a mess.

P .M .H . OUTPUT

M any reasons had  been advanced to ex­
plain th e  fact th a t o u tp u t per m an-hour 
to-day was lower th an  it  was pre-1939, b u t 
there was a  tendency tow ards slackening 
off, not only am ongst workers, b u t am ongst 
m anagem ents. The production engineers, 
by  clear thinking, b lun t talking, and  their 
exam ple, could s ta r t an  upw ard m ovem ent, 
and  there  was noth ing  more im portan t for 
G reat B rita in  and  for th e  world than  that, 
we should quickly regain our industrial 
leadership.

“  My com pany,”  Sir Claude continued, 
“  have  adequate  export orders for elec­
trical generating p lan t, b u t a  recent 
exam ple of com petition is an indication of 
the shape of things to come. Tendering 
for a tu rbo -a lte rna to r to  a  E uropean 
country  w hich is a food exporter, m y com­
pany ’s price of £123 000 was the lowest 
B ritish price and  lower th an  Swiss or 
Swedish tenders, b u t the order was placed 
w ith Czeeho-Slovokia a t  £68  000. Can the 
Czecho-Slovak com pany cover the ir costs 
a t  th a t  low price? I  believe they  can— 
their coal and  steel costs were half ours 
pre-w ar and  the ir workmen are highly 
skilled and  industrious. I  give th a t 
exam ple,”  ho added, “  as a  ta s te  of the 
com petition coming before long, w hen the 
present sellers’ m arket ends.” .

A fter referring to  the idea of in ter­
dependence of all units in the chain of 
production, and  repeating th e  need for 
economy and  efficiency, Sir C laude said 
th a t  in the past few years we had demon­
stra ted  w hat poor showmen we were. The 
fundam ental work on radar, atom ic energy 
a n d  the g reat w ar-tim e inventions like

Mulberry, P lu to  and Fido had  all come 
from B ritish scientists and  technicians,' 
bu t had  been insufficiently publicised.

Saying th a t it was custom ary for presi­
dents to  refer to  the subjects in  which they  
had a  special interest-, Sir Claude thou 
m entioned recent developm ents in the 
design of turbines. T he tendency to-day 
was tow ards higher steam  tem peratures, 
and  th e  advance, during the las t tw enty 
years, from  inlet tem peratures of 750° F . 
to 950° F ., had  been m ade possible by  
im provem ents in  m etallurgy and  in  the 
development, and  greater use of alloy steels. 
Tho long-life gas turbine dem anded a 
tem perature  of a t  least 1 150° F ., and  the 
indications w ere th a t  a  steel alloy could 
bo used for such tem perature  conditions. 
T he problem  of tho u tilisation  of atom ic 
energy was also bound up w ith m etallu r­
gical solutions. New m aterials wTere re­
quired before atom ic energy could have 
o ther th an  a  very lim ited application.

There was not, however, any great likeli­
hood of tho costs of power generation being 
m uch fu rther reduced, and  one w ay to 
obtain  lower costs of production was, 
therefore, by  building m achine tools and 
m echanism s which w ould produce more 
articles per hour per m an  employed than  
h itherto . O nee_the m axim um  production 
was achieved from a  particu lar m achine 
tool, then  it was necessary to  ensure th a t 
the operator worked the machine to  its 
m axim um  capacity . The necessary incen­
tive could only come from  some form  of 
outnufc bonus, plus a restoration  of th e  
pride of craftsm anship.

IMPORTANCE OF LIGHTING

A s ta r t could bo m ade by giving the 
operator outstandingly bright, cheerful and 
clean conditions of em ploym ent. More 
a tten tion  to  the standards of lighting, bo th  
n a tu ra l and artificial, an d  th e  pain ting  of 
workshops and m achines would help. In  
his own factory, various colour schemes 
had  been tried  and workers had  expressed 
th e ir appreciation.

Concluding, S ir Claude said th a t when 
the  sellers’ m arket h ad  faded in to  a 
delightful memory, B rita in ’s expo rt pros­
pects would lie in tho m anufacture of 
capital and  super-quality  goods, because 
consum er goods of every-day quality  would 
be m anufactured  in  the countries to which 
we exported  pre-w ar. W e could prepare 
for th e  design and m anufacture of these 
classes of goods only by  higher standards 
of technical education, and  more a tte n ­
tion to  craftsm anship training.
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Electrical Personalities
MR. MAURICE W ADESON, deputy  

city electrical engineer, has been prom oted 
by the N ottingham  City Council, to  the 
position of chief engineer and general 
m anager of the electricity departm ent.

MR. W . S. SAW TELL, general m anager 
of th e  Scottish Southern Electric Supply 
Co., a t  Galashiels for the last 24 years, has 
been appointed general m anager of th e  Fife 
Electric Power Co. He will be succeeded 
a t Galashiels by  Mr. G. H . Sankey, his 
chief assistant.

MR. H EN R Y  E. GOODRICH, M.P. for 
N orth H ackney, has been elected chairm an 
of the London and  Home Coun­
ties J .E .A . Mr. Dudley 
S tuart, the  form er chairm an, 
d id no t seek re-election as a 
m em ber of the A uthority , on 
which he had  served for 21 
years. Counc. W. H . Shaw, of 
W althamstow, has been re­
elected vice-chairm an. Mr.
Goodrich has evinced special 
in terest in m atters affecting 
the  electricity supply industry , 
and served on th e  E lectricity  
Committee of th e  H ackney 
Borough Council from  1926 to  
1945. H o was elected a  m em ­
ber of th e  J .E .A . in 1937 as a 
representative of those M etro­
politan Borough Councils who 
are authorised electricity un­
dertakers. A fter serving on 
t h e  L o c a l  D istribution,
Finance, and General P u r­
poses Committees for two 
years, he becam e vice-chair­
m an of th e  General Purposes 
Committee, and  in 1940 was 
m ade its chairm an, holding 
office un til his election as chairm an of the 
A uthority .

MR. G. A. W H IT E  has been appointed 
by th e  W allasey E lectricity  Comm ittee as 
installation superin tendent

M R. JO H N  YATES, of W alsall, has 
been appointed by th e  B olton E lectricity  
Committee as m ains engineer.

MR. S. J . R EN D LE , senior control 
engineer, Yorkshire Electric Power Co., 
has been appointed b y  th e  Chesterfield 
E lectricity  Committee as shift charge engi­
neer in the  C orporation’s undertaking.

MR. C. M. ISHERW OOD, tem porary 
engineering assistan t, Liverpool elec­
tric ity  Supply departm ent, has been ap ­
pointed assistan t high voltage engineer in 
a  perm anent capacity. Mr. W. Cook, con­
tro l room  engineer, L ister D rive station, 
now fills a  similar position a t  th e  Clarence
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W e are  a lw a y s  g la d  to  re ce ive  f r o m  readers  
news o f th e ir  soc ia l a n d  business  
a c t iv it ie s  fo r  p u b lic a t io n  in  th is  page. 
P a ra g ra p h s  s h o u ld  be as b r ie f as poss ib le .

Dock s ta tio n ; and Mr. H . L. Quayle, con­
trol room engineer, Clarence Dock station, 
has been appointed electrical m aintenance 
engineer.

MR. R O B ERT FY FE , who has been 
w ith the G ram pian E lectricity Supply 
Co., for the last seven years has been 
appointed electrical engineer a t  Oban. He

takes . up his new post a t  the beginning 
of n ex t year. Mr. Fyfe, who is 32 years 
of age, received his early tra in ing  a t  the 
D undee Technical College, and w ith D un­
dee Corporation as a student-apprentiee.

MR, H . V. F IE L D , principal of Con­
stan tine Technical College, M iddlesbrough, 
and  formerly head of th e  electrical engin­
eering departm ent of R utherford  College, 
Newcastle, has been appointed principal 
of Coventry Technical School.

MR. H . J .  BOOTH has left the South 
Wales staff of Messrs. McLellan and 
P artners, to  become assistan t editor of 
the “ Mining Electrical and Mechanical 
E ngineer,”  the official journal of the
A.M .E.M .E.

MR, B. F ISH E R , technical assistan t 
;t)r jthe chief electrical engineer, Tube 
Investm en t (Group Services), L td ., Bir-
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L e ft  to r ig h t (seated); MR. H. E. GOODRICH, ch a irm a n  o f  the 
L o ndon  a n d  Hom e Counties J .E .A . ,  a n d  c o u n c .  w .  h .  
s h a w ,  v ice -ch a irm an  an d  (s tand ing ), MR. n o r m a n  e l l i o t t ,  
genera l m anager a n d  ch ie f engineer, a n d  MR. A. L. BURNELL, 

cle rk  a n d  fin a n ce  officer o f  the A u th o r ity



m ingham , lias been appointed  power in ­
stallations engineer in th e  Sheffield elec­
tricity  departm ent. Mr. T. B ryan, 
assistan t engineer, w ith Messrs. McLellan 
and Partners, and Mr. 'A. Swift, acting 
installation engineer, Sheffield electricity 
departm ent, have been appointed by the 
Sheffield Corporation as installation 
engineers.

MR. J .  P. JO N ES, retired  electrical 
engineer, of Woking, left £44 970 (net per­
sonalty. £42 425).

MR. G EO FFR EY  FA LK  and Mr. W alter 
T hurner, of Falk, S tadelm ann and Co., 
L td ., have now returned  after visiting 
various m anufacturing centres in the 
U .S.A. and  Canada. They travelled to 
New Y ork by the “ Queen E lizabeth ” on 
her first peace-timo voyage.

MR. W. J . LLOYD, after 16 years’ ser­
vice w ith the Central E lectricity  Board, 
has resigned his appointm ent as chief 
d raughtsm an and is now in business under 
the name of Lloyd and  Orr, L td ., 313, 
Hook Rise, Surbiton, engineering and 
architectural draughtsm en and  photo­
printers.

D R. H . BUCKINGHAM, head of the 
electrical engineering departm en t of 
Barnsley Technical College, has been ap ­
pointed  head of the departm en t of elec­
trical engineering a t  B radford Technical 
College in succession to Mr: W. H . N. 
Jam es, who is retiring.

MR, F. A. DAVENPORT, factories de- 
velojnnent engineer a t  F o rt Dunlop, has 
been appointed depu ty  chief engineer a t 
D unlop’s Speke factory where he helped to  
instal the p lant, as he did a t  th e  com pany’s 
C alcutta factory. The p lan t a t  th e  Speke 
premises was described in “  T im  E l e c ­
t r i c i a n  ” of Septem ber 27.

D R, J .  F . CROW LEY, consulting 
engineer, has been to I ta ly  for a fo rt­
n igh t’s lecture tou r for the B ritish Council, 
visiting Rome, Milan an d  T urin, and 
speaking o n : “ Production, D istribution
and  U tilisation of E lectricity  in G reat 
B rita in ,”  “  E lectricity  as a  F ac to r in the 
Im provem ent of Social Am enities,”  and 
“  Modern D evelopments in Engineering 
C onstruction.”

MISS GW EN OVERTON, 16 years-old 
soprano, clerk in the filing departm ent of 
E . K . Cole, L td ., Southend-on-Sea, who 
has been appearing w ith H arry  Davidson 
and his orchestra, and H arry  R oy’s Tiger 
Ragamuffins, and  o ther well - known 
artistes, was “  on th e  a i r ”  for the first 
tim e in the B.B.C. “  R adioddities ”  feature 
on Sunday, Nov. 24, as a “ claim ant to  
fam e.”

MR. T. V. L IR O N I, deputy  borough 
electrical engineer, B irkenhead, speaking 
a t  tho re-union dinner arranged by the 
Corporation E lectricity  Supply Troops’ 
Comforts 'F u n d , referred to. the proposed
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nationalisation of the supply industry , and  
said the efforts of the electricity dep art­
m ent would influence, to a great degree, 
th e  economic s ta te  of Merseyside in the 
years to corac. Mr. R. J .  'H a rris , secre­
ta ry  and  treasurer of the Comforts Fund , 
was presented w ith an  electric clock and 
a  cigarette case in  appreciation of his work. 
I t  was sta ted  th a t  abou t 800 parcels and 
postal orders were despatched during tho 
war to  members of tho departm ent in tho 
Forces.

MR. GORDON D. JOHN STON E, secre­
ta ry  of th e  W est Gloucestershire Power Co., 
L td ., has been prom oted general m anager 
of the company as from Jan u ary  1. He 
joined tho com pany as chief accountan t in 
1939, and a t  the beginning of 1942 was 
appointed secretary. Mr. H arry  S. Ellis, 
who has been general m anager and  chief 
engineer for more than 23 years, is re tir­
ing. O ther changes include the appoin t­
m ent of Mr. W. Hill, chief assistan t engin­
eer, as chief engineer, and  of Mr. V. C. 
B astin, assistan t secretary, as secretary.

T H E  PION. ERIC  B U TLER -H EN D ER- 
SON has joined th e  boards of the County 
of London Electric Supply Co., L td ., and 
the South  London E lectric Supply Corpora­
tion, L td ., and Sir R obert Renwiek, has 
joined the board of th e  London Electric 
Supply Corporation, L td ., w ith  the p u r­
pose of furthering  the m utual arrange­
m ents which have existed for some years 
in tho developm ent of electricity supplies 
in tho largo ad jacen t areas south  of the 
Tham es. Mr. B utler-H enderson is chair­
m an of tho London Electric Supply Cor­
poration and  Sir R obert Renwiek is chair­
m an of both  the County of London Supply 
Company and the South London Corpora­
tion.

Obituary
MR. JAMES P . SIMPSON, electrical 

engineer under the South H etton  Coal Co., 
L td., a t  M urton colliery for 40 years, aged 
65 years.

MR. QUENTIN ARBUCKLE, mains 
superin tendent w ith  the B radford elec­
tricity  departm ent, on D ecember 3, 
aged 63 years. Mr. Arbuckle gained his 
early  experience w ith  Crompton Parkinson, 
L td ., and th e  D oncaster electricity de­
partm en t. He entered the service of 
the B radford Corporation in  Ju ly , 1905, 
as a d raughtsm an in the electricity  d ep a rt­
m ent, and  subsequently  held the posts of 
mains assistan t and  mains engineer. In  
1941 he was prom oted to  the , position 
of m ains superin tendent. D uring his long 
service he was closely associated w ith the 
developm ent of the c ity ’s transm ission 
and  distribution system s. H e took an 
active p a rt in the planning and  develop­
m en t of the new 33 kV system  and the 
prim ary sub-stations connected therew ith .

THE ELEC TR IC IA N



1676

Answers to Technical Questions
We produce below the answers to  a selection o f  questions w h ich  have been sent to 
us by readers. The co-operation o f  students a n d  others in  m a lt in g  th is  fe a tu re  

one o f  genera l in te rest is in v ite d

H ow  does the Leblanc exc ite r operate to 
im prove the power fac to r of an 
induction m otor?

T he Leblanc exciter consists of an 
arm atu re carrying a  double-layer winding 
connected to  a  com m utator, the whole 
being exactly  similar to  the arm ature of

Figs. i  a n d  2 , i l lu s tra t in g  the  Leb lanc exciter, 
a n d  v a r ia t io n  o f  reactance w ith  speed

an  ordinary  d.c. machine. Tho arm ature 
is driven by  a suitable m otor, and  on the 
com m utator there are (for a  2-pole 
m achine) three brushes spaced a t  120° 
instead of two a t  1S0 ° as would be the 
case for a  d .c. m achine. T here need be 
no m agnet fram e or s ta to r.

Suppose now th a t th e  arm ature is 
sta tionary  and  a  three-phase alternating  
voltage a t  a  frequency of f cycles per sec. is 
applied to  th e  three brushes. The wind­
ing will form  an  ordinary mesh-connected 
circuit as shown in Fig. 1 and three-phase 
currents will flow in it. These currents 
will set up , in  the usual way, a  ro ta ting  
m agnetic field moving a t  a speed of 
n  =  f / p  revs, pe r sec., p  being th e  num ber 
of pole pairs.

Since the field is moving and the  con­
ductors are. sta tionary , th e  field is cu tting  
th e  conductors and  setting  up  in them  an 
e .m .f .; the cu rren t in  the w inding is a 
m agnetising current since i t  has nothing 
else to  do except se t up the m agnetic field 
and the e.m .f. induced by  the field will 
be lagging 90° behind this current. Tlie 
voltage applied to th e  arm atu re  will, of 
course, be  opposite to this back e.m .f. 
so th a t  the a rm atu re  behaves as an  
ordinary 3-pliase inductive reactance w ith 
the cu rren t in the windings lagging 90° 
behind the voltage applied betw een the 
brushes. The winding will, of course, also 
have  some resistance so th a t the angle of 
lag will no t, in  practice, be quite 90°.

Suppose now th a t  th e  arm atu re  is driven 
in  th e  sam e direction as the field and a t  
the same speed ( n = f /p  r.p .s .). If  the 
cu rren t is assum ed to  bo of the sam e m ag­
nitude as before, the ro ta ting  field will 
n o t bo affected since tho  group of con­
ductors betw een, say, brushes A and  B 
will be carrying precisely th e  sam e current 
a t  any  in s tan t as i t  would if the arm atu re 
wrero sta tionary , although, of course, th e  
actual conductors which form  the group 
are continually changing. Since, now, the 
conductors are ro tating  a t  the same speed 
as the  field they  are n o t cutting  i t  and no 
e.m .f. is induced in them . The arm atu re 
is therefore behaving as though i t  were 
a  simple three-phase resistor hav ing  no 
reactance.

A t any  interm ediate speed less than  the 
synchronous speed (speed of the field) the 
e .m .f. will be proportional to  the difference 
betw een the synchronous speed a n d  the 
actual speed, i.e ., the ap p aren t reactance 
of the arm atu re  null decrease from  the 
standstill value when at is sta tionary  to 
zero when running a t  synchronous speed 
as shown in Fig. 2.

If  th e  a rm atu re  is now driven faster 
th an  synchronous speed, i.e. faster than  
the ro tating  field, th e  direction in which 
the conductors c u t th e  flux will be 
reversed and  th e  e .m .f. will therefore bo 
reversed. The arm ature will thus behave

F ig  3 .— Connections f o r  Leb lanc exciter

as though its  reactance were negative, i .e ., 
as if i t  were a  three-phase bank of con­
densers, tiro ap p aren t capacitive reactance 
being as shown in Fig. 2.

B y  connecting th e  arm ature in the ro to r 
circuit of an induction m otor as shown in 
Fig. 3 and  driving i t  above the synchronous
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speed corresponding to  the frequency of 
the ro tor cu rren ts i t  thus behaves as a  
bank of condensers and  causes tlie  rotor 
curren t to  lead on th e  ro tor e.m .f. This 
leading cu rren t is reflected in to  the sta to r 
of th e  induction m otor in  th e  usual way 
and  im proves th e  power factor.

This simple arrangem ent operates quite

satisfactorily in  small sizes, and  can be 
used for im proving the power fac to r of 
small induction m otors up  to, say , 100 
to  200 h .p .— for m otors above this size 
m ore satisfactory operation an d  better 
control of power fac to r is obtained if tho 
exciter is fitted  w ith a s ta to r carry ing su it­
able windings. E . O. T .

Nationalisation and Finance
A  D ETA ILED  survey of the problems 

which will face local authorities w ith 
tho nationalisation of then- electricity 
undertakings is m ade in  a  m em orandum  
prepared  by  Mr. W . Apployard, borough 
treasurer, B olton, for m em bers .of the 
Town Council. Copies have also been  sent 
to  tho tow n’s two M .P.s.

H o lists direct financial losses Bolton 
would suffer as, loss of righ ts to use trading 
profits in  relief of ra tes  ; loss of benefit of 
income ta x  set-off and  loss of contribu­
tions to  central establishm ent charges and  
o ther overhead expenses ; while o ther 
m a tte rs  requiring special financial con­
sideration w hatever basis of com pensation 
is adopted are, th e  disposition of the 
Rescrvo E und and  Revenue S u rp lu s, 
ad justm en t in respect of superannuation 
liabilities, an d  valuation  of the nationalised 
undertakings for local ra tin g  purposes.

Mr. A ppleyard  reveals th a t  since the 
establishm ent of tho B olton undertaking 
in 1894 a  to ta l of £256 817 has been tran s­
ferred from the profits in aid  of rates. Mr. 
A ppleyard’s estim ate for 1946 _ of the 
am ount of income tax  set-off utilised in 
ra te  aid  is £43 967, while th e  am ount of 
incomo tax  set-off arising from  the_ elec­
tr ic ity  undertaking alone is £10 395. I t  
follows th a t th e  cessation of a  substantial 
p a rt of th e  credits arising from  tho sever­
ance of trad ing  undertakings would result 
in a  serious loss to  m unicipal authorities.

On the subject of loss of contributions 
to  central establishm ent charges, Mr. 
A ppleyard points o u t th a t  trad ing  under­
takings m ake an  agreed contribution to 
these w hich includes the  cost of the general 
and  particu lar services of the Town Clerk s 
and  Borough T reasurer’s departm ents, and 
of o th er common services such as office 
accom m odation and  use of com m ittee
rooms. . , .

H e suggests th a t  i t  m ight be appropriate 
for a  sum  to  bo included in th e  compensa­
tion paym ent w hich would ease th e  
burden  during tho period necessary for the 
local au tho rity  to  ad ju s t its central 
adm inistrative m achinery to  th e  new  con­
ditions.

Summ ing up , ho says th a t  if local 
authorities are com pensated on the  basis 
of th e  full m arke t value of the undertak ing

13  DECEMBER 1946

it  m ight 'be reasonable th a t  they  should 
m eet the direct losses he refers to, the loss 
of ra te  aid  and  the loss of the benefit of 
tax  set-off. Mr. A ppleyard adds, how­
ever, th a t  if ou tstanding debit is to  bo 
regarded as the price of transfer i t  appears 
th a t a  separa te  equitable financial ad ju s t­
m en t should be provided in respect of each 
of tho  direct losses m entioned, and also 
of tho disposition of th e  R eserve F u n d  and 
Reserve Surplus and  of th e  m a tte r  of 
superannuation  liabilities.

In  any  circum stances, he subm its, a  
satisfactory protective provision in  favour 
of local authorities should bo m ade in  con­
nection w ith  the fu tu re  assessm ents of th e  
undertakings for rating  and similar pu r­
poses.

Birmingham I.E .S .

A T  a  m eeting of th e  B irm ingham  Centre 
of the Illum inating Engineering 

Society on Novem ber 22, Mr. George A. 
Jones of th e  K odak R esearch Laboratories, 
spoke on “ Lighting F or P hotography .” 
By m eans of a  sjbep wedge diagram , the 
lecturer illustrated th a t  exposure was no t 
th e  simple product of lumens and  tim e 
th a t it a t  first appeared, and  to  double th e  
am ount of ligh t und halve th e  exposure 
tim e, did no t necessarily produce the sanio 
result, as con trast would be affected. 
Even the ty p e  of current used for tho 
artificial light source had  an appreciable 
effect on th e  negative. In  th is connec­
tion  he pointed ou t th a t  a,.c., and  gas- 
diseharge lamps, w ith  . their m ore pro­
nounced stroboscopic effect tended to  
cause fla tter results th an  tungsten  fila­
m en t lam ps, or lam ps used on d .c. W hilst 
dealing w ith  a re  lam ps, Mr. Jones 
illustrated  and  discussed th e  high in ten ­
sity  flash discharge tube , which, b y  m eans 
o f " condenser arrangem ent, a  specially 
coiled lam p column, and  a  suitable 
stroboton circuit, gave a  single brilliant 
flash for a  very  brief period of tim e. Mr. 
Jones also d ea lt w ith infra-red and  u ltra ­
violet lighting for photography, and a  
num ber of slides showing examples illus­
tra ted  his rem arks.
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In  P a r l ia m e n t
Some Electrical Questions Asked and Answered

Lead M in in g .—In  tho course of a  w ritten  
answ er, Mr. Shinwell said th a t  th e  Com­
m ittee of Inqu iry  w hich he had  se t up 
to consider th e  possibilities and  means 
of developing certain  minerals in  the 
national in terest, had consideration of the 
lead mines a t  W anlockhcad within their 
term s of rofcrenee.

D is tric t H ea tin g .—The M inister of 
H ealth  was asked by Mr. Jan n e r w hether, 
in view of th e  expense and  delay involved 
by th e  p resen t procedure under which 
meal au thorities who wished to  vake 
effective action  w ith  regard  to  smoke 
abatem ent an d  the provision of d is tric t 
heating  schemes had  individually to  seek 
powers for th a t purpose, he would con­
sider legislation a t  an  early da te  giving 
general powers to  tho appropriate local 
authorities in these  m atters. Mr. Bevan 
replied th a t  these m a tte rs  w ere now being 
exam ined w ith a  view to  tho introduction, 
w hen opportun ity  perm itted , of any 
necessary legislation.

A irfie ld  R ad ar, P restw ick.—-Mr. Lind- 
gren, P arliam entary  Secretary, M inistry of 
Civil A viation, s ta ted  th a t  th e  “  blind 
approach ”  system s in  operation a t  P re s t­
wick A irport were as follows: (a) S tan ­
dard  beam  approach on two runw ays; 
(b) blind approach beacon system  on two 
runw ays; (c) ground controlled approach, 
which was operated  by tho R .A .F .; (cl) 
S.C.S. 51, an  American blind approach 
equipm ent on one runw ay. These installa­
tions constitu ted  a  comprehensivo system  
which, equally w ith  th a t  being installed a t  
London A irport, was consonant w ith tho 
needs of an  in ternational a irport.

Neasden B oiler Conversion.—Mr. Errol 
asked th e  M inister of T ransport for w hat 
reasons he  approved th e  conversion of tho 
L .P .T .B .’s N easden power sta tion  to  fuel- 
oil b u rn in g ; and b y  how m uch would the 
operating costs be increased. Mr. Barnes re­
plied th a t  th e  conversion of certa in  boilers a t  
N easden power station  from  pulverised fuel 
to  oil fuel was being carried o u t by  the 
L .P .T .B ., and  was no t a  m a tte r  for which 
his approval was necessary. The conversion 
would reduce th e  serious d u st nuisance to  
residents in  the vicinity. The estim ated 
additional operating cost would be approxi­
m ately  £45 000 p e r annum  on th e  basis 
of existing prices for coal and  oil fuels. I t  
was contem plated as a  perm anen t measure.

Fuel Q uality.—The M inister of Fuel 
and  Pow er was asked by  M ajor P . R oberts 
if he was aw are th a t  th e  C .E .B ., in 
Septem ber, 1946, issued a  notification to
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tho public to  tho effect th a t  an  occasional 
reduction of tho electricity  load was caused 
by  regular loss of ab o u t 300 000 kW , due 
to inferior quality  fuel being delivered to 
powor stations feeding the g rid ; and  w hat 
action he was taking to  im prove tho 
quality  of fuel and  overcome th is diffi­
culty . Mr. Shinwell replied th a t  owing to 
the g reat increase in  th e  consum ption of 
electricity, and, in consequence, in  tho 
requirem ents of coal by  electricity under­
takings, i t  was inevitable th a t  some of 
tho fuel supplied should be of poorer 
quality  than  form erly. E very  possible 
step  was being taken  to  im prove the 
p reparation  of coal, b u t, a p a r t from this, 
no im m ediate im provem ent in  th e  quality  
of deliveries to  electricity  undertakings 
could be looked for.

R eports from  G erm any .—Mr. Leslie 
asked tho P residen t of tho B oard of T rade 
how m any roports on G erm an scientific 
and  industrial developm ents p repared by 
B ritish and  American investigators h a d  so 
far been released to  B ritish  in d u s try ; how 
m any moro rom ained to  be pub lished ; and 
w hat stops his departm en t was tak ing  to  
acquain t industry  w ith  this fund  of infor­
m ation and  to  assist industria l concerns, 
particularly  those w ith  lim ited research 
facilities, to  find m aterial of value to  them . 
Mr. M arquand replied th a t to  da te  1 390 
reports h ad  been published, 572 of them  
prepared by B ritish  team s, 278 by Ameri­
can team s and  540 by combined B ritish 
and  American team s. H e expected  th a t  
the to tal, including those already m en­
tioned, would be near tho 2 500 m ark. In  
addition  to  placing th e  roports on sale a t
H.M. S ta tionery  Office, free d istribu tion  of 
all reports were m ade to  universities, the 
principal public libraries and  cham bers 
of commerce. T rade and  research associa­
tions and  learned professional institu tions 
also received a  token free d istribution  of 
reports of d irec t in te rest to  them . 
A rrangem ents had  been m ade w ith  H.M . 
S tationery  Office to  produce b o th  a  classi­
fied lis t of reports and  a  subjects index. 
In  addition  to  these w orks of reference, 
an  inform ation bureau and  reference 
library  h ad  been created  a t  th e  secre taria t 
of the  B .I.O .S . The existence of the 
inform ation service, which had  a nucleus 
technical sta ll and  access bo th  to  the 
reports and  the original G erm an docu­
m ents, should greatly  _ assist a  firm w ith 
lim ited research facilities an d  no connec­
tion  w ith  a  trad e  association to  find the 
m aterial of in te rest to  it.
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Power Station Auxiliary Services
S IX  officers of the Royal D utch  Forces, 

who are on a  mission to  th is coun­
try , were invited to  the m eeting of the 
I.E .E . on December 5, and  were welcomed 
by the president, Mr. .V . Z. de Ferran ti.

Lt.-Colonel Kolc (Royal N etherlands 
Army), expressing appreciation of th e  wel­
come th a t had been given to  his colleagues 
and himself, said th a t before th e  w ar Hol­
land had  a  considerable trad e  w ith Ger­
m any. T h a t was n o t now possible and  it  
was necessary to look for contacts in th is 
country  and, perhaps, also in America in 
o rder to get electrical equipm ent, especially 
signalling equipm ent. H e expressed the 
hope th a t the institu tion  would give the 
mission all th e  help they  needed in secur­
ing such equipm ent.

* * *
A paper by  D r. W. Szwander on “  Power 

Supply for G enerating S tation  Auxiliary 
Services,”  was read  and  discussed.

T he object of th e  paper was to  analyse 
the factors governing th e  design of power 
supply and  distribu tion  system s for 
generating station  auxiliary services. Con­
siderations wero lim ited to  m ethods having 
practical application when designing 
m odern stations, sta ted  the  au thor, and, 
though there  were difficulties preventing 
th e  achievem ent of any  high degree of 
standardisation  of the au x ilia ry  systems, a 
num ber of generally accepted trends could 
be found. W ith  the  commonly adopted use 
of electric drives for all auxiliary  services, 
the  necessary degree of service reliability 
could bo achieved by  a  suitable design of 
the auxiliary d istribution system, mainly 
by  application of the principle of divided 
auxiliaries, and  by  the use of proper sources 
of auxiliary power supply. In  respect of 
th a t last point, the common practice in  this 
country  was to  use u n it transform ers or 
shaft generators. A num ber of typical 
schemes were represented diagram m atically 
in the paper to  illustrate  various possiblo 
alternatives.
MR. F . C. W IN FIE L D  (Messrs. Merz and 
McLellan) agreed w ith th e  au tho r th a t  the 
steam  driving of auxiliaries was really dead 
and  th a t  where it  was used to-day it  was 
by w ay of emergency standby. F or nearly 
50 years, ho said, we had used the un it 
transform er arrangem ent and  i t  had  no t 
given us m uch trouble. I t  w as cheaper, in ­
herently  more reliable, and  simpler, b u t he 
would no t join issue w ith  anybody who 
decided to  come down on th e  side of th e  
u n it generator. H e th o u g h t duplication 
could be overdone. Indeed, i t  w as possible 
to  do m ore harm  by  duplicating th an  by 
sticking to  a  straightforw ard non-duplicate
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system . W ith  reference to  electric drive, 
the squirrel cage m otor was th e  m ost ro ­
bust, tire sim plest and  cheapest m otor for 
constan t speed drive. The need for 
variable-speed m otors arose in  th e  case of 
boilers and  fans. F or th a t purpose the 
constant-speed fan was inefficient and  
clumsy. Dealing w ith boiler control, he 
said th a t  in the old days it  was necessary 
to  run  about all over th e  place to  keep 
things in  order. The nex t stage was to  
bring th e  controls together, and  th is gave 
more efficient operation and  m ade i t  easier 
for th e  fireman to do his job be tte r. T hat 
led to  group control, o r the unified control 
system , viz., th e  W ard-Leonard system, 
which would give a  m uch b e tte r  efficiency 
of th e  boiler. A utom atic control seemed 
to be b e tte r  for fluctuating loads, b u t in  this 
country we really h ad  n o t fluctuating  loads, 
except during one or two periods of the 
day when shu tting  down and  starting  up, 
bu t he did no t th ink  the  additional cost, 
the additional m aintenance and additional 
unreliability of autom atic gear could be 
reasonably justified w ith the sort of load 
they  had.

MR. C. W. MARSHALL (C.E.B). thought 
there was a great tendency to  exaggerate 
the difficulties of power supply to station 
auxiliaries, and said th a t if one looked a t 
an outdoor sub-station it  would bo realised 
th a t  a  very high degree of reliability could 
be obtained under conditions compared 
w ith which power sta tion  services were 
easy in  the extrem e. Therefore, he 
strongly suggested th a t  more atten tion  
should be given to  simplifying and avoid­
ing duplication of auxiliaries. His first 
question was where exactly was duplication 
justified a t  all? H e was very  anxious to 
get inform ation w ith regard to  the shaft 
a lternator, which was more costly, less 
efficient, less reliable and m ore cum ber­
some th an  th e  u n it transform er. A d­
m ittedly  i t  had  th e  advantage of being 
shielded from voltage disturbances to  a 
certain  extent, b u t  w ith th e  continually 
increasing effectiveness of fau lt clearance, 
he would like to  be convinced. A t the 
m om ent, he  saw no justification for shaft 
a lternators. In  advocating the  cu tting  ou t 
of duplication, he said there m ust be some 
m eans of m easurem ent, b u t alm ost the 
only one was the  b e tte r m easurem ent of 
auxiliary power in  order to  ascertain 
w hether things were changing. As to  th e  
power required for auxiliaries such as th e  
governor and  oil circulation, he  did n o t 
th ink  there, was any  less efficient m ethod 
of providing a  few w atts  th a n  b y  having
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a  big clumsy worm gear on th e  end of the 
shaft of the turb ine. H e hoped some day 
to  see a  few w atts tapped  off, and  a  servo 
m otor on the electrical supply doing the 
job, thereby  cleaning up  the steam  end.
MR. H . PRYCE-JO NES (electrical engin­
eer and manager, B righton electricity 
departm ent), said  th a t w hilst realising the 
im portance of high reliability, he  was an  
apostle of simplicity and  therefore, lie 
added, “ A ‘ U n it ’ system  w ithou t dupli­
cation and  sub-division of th e  essential 
auxiliary m otors,” was a ttrac tive  to  him  
on those grounds. Super-reliability could 
be purchased a t  too high a  cost in capital, 
m aintenance and complexity. The un it 
transform er on each tu rbo-alternator 
should deal w ith all the  auxiliaries of 
th e  tu rb ine  and  allied boilers w ith  probably 
ono house transform er to  each half of th e  
station , capable of dealing w ith th e  com­
plete auxiliaries of one turbine and allied 
boilers, plus the capacity  of half th e  non- 
essential services. T h a t should provide a 
sufficiently high m easure of s tandby  to  the 
essential auxiliary supply. A fu rther safe­
guard, b u t also an  additional complication 
and  source of possible failure, would be 
the provision of some au tom atic  device 
whereby in the  even t of th e  failure of a 
u n it transform er, the  essential auxiliaries 
could be changed over quickly and 
sm oothly to  th e  house transform er. He 
considered th a t  provided sufficient thought 
was given to  certain points in th e  initial 
design of a station , a  house set, or house 
a lternator driven by  th e  m ain set, did not 
appear to be essential. The prim ary 
object of a  house set driven from th e  main 
a lternator was to  be able to carry on 
despite severe tem porary drops in voltage 
due to  external line faults, or to  reduction 
in voltage or frequency due to  tem porary 
over-loading of p lan t. T he f irs t; would 
appear to be m et by  m otors designed to 
ru n  on 70 to  75 per cent, of norm al voltage 
for, say, th ree  m inutes w ith norm al fre­
quency, and  the second by  providing 
motors designed to run  at- 90 per cent, 
norm al frequency and, or, 90 per cent, 
norm al voltage for, say, a  period of 30 
minutes.

One problem to  be borne in m ind was 
th e  possibility, duo to  complete shedding 
of load, of th e  m ain generating se t tripping 
ou t on over-speed. Some form of an tic i­
patory  predictor device could possibly be 
rlesigned which would im m ediately s ta r t 
to close th e  m ain stop valve before the 
mechanical overspeed tr ip  operated. This 
feature was fam iliar to  m any boiler opera­
tors in th e  form of th e  power-operated 
relief valve, which was so designed as to 
open fully by  m echanical m eans prior to 
the blow-off po in t of th e  spring-loaded 
safety valves. Ho believed th a t such a 
device had  been tried  on large turbines
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on the C ontinent, and  asked for inform a­
tion  as to  its success and  jrossible applica­
tion in  th is country.
MR. J .  H . C. PE TE R S (English Electric 
Co., L td.) said th e  paper m ade no m en­
tion of th e  switcligear for controlling the 
supply. The au th o r had  righ tly  stressed 
the prim ary im portance of reliability, over­
all efficiency and  reduction of m aintenance 
cost, and i t  was on those grounds that, 
present day  practice was to  instal air-break 
sw itchgear to control th e  auxiliaries. 
Such switchgear was available for use on 
low tension systems and  up  to  3.3 kV, 
and this was one of th e  reasons w hy 3.3 kV 
was preferable to  6.6 kV  for th e  high ten ­
sion supply. W ith regard  to short-circuit 
capacity, th e  m axim um  rating  of a  3.3 kV 
breaker was 150 MVA, so th a t  i t  was 
desirablo to  keep w ithin th a t  rating . A 
higher ra ting  would require very  m uch 
heavier switchgear.
MR, G. T . SHEARS (C.E.B.) said the 
W ard-Leonard system  was fluid and 
readily adaptab le  for combustion control. 
He asked w hether there were any  power- 
stations " using W ard-Leonard equipm ent 
in conjunction w ith m ercury-arc rectifiers, 
and suggested th a t  th a t arrangem ent had 
considerable scope. Ho thought the 
hydraulic coupling was inefficient for con­
s ta n t torque drives, although there were 
few constan t torque drives in  power- 
sta tion  m achinery. Since the fuel s itu a ­
tion was serious, economy in power- 
sta tion  system s for supplying power to 
auxiliaries was very  im portan t. In  the 
case of one s ta tu to ry  undertaking, about 
750 000 tons of coal were used annually, 
and the  w orks’ power consum ption was 
some 51- per cent, of th a t ;  5 per cent, 
was a usual figure. The sta tion  in ques­
tion generated 1 200 million units.
MR. W. N. C. CLINCH (chief engineer 
and  general manager, N orthm et Pow er Co.) 
said th a t  one of th e  main difficulties in 
regard to  sta tion  auxiliary services was 
th a t i t  was very often forgotten th a t 
there was such a th ing  as a switchroom. 
There was th e  hab it of p u tting  switchgear 
near the  motors, b u t there was no reason 
why the  switchgear for station  power p u r­
poses should no t be placed in  a  proper 
switchroom. H e shared the view th a t the 
house se t was a  b it of a  nuisance. W ith 
regard to auxiliaries, we should bear in 
m ind th e  facilities which were present 
to-day and which were n o t in  themselves 
very complicated. F or instance, in  the 
even t of a  circulating pum p shu tting  
down, there  was the  advantage th a t  the 
tu rb ine could, as th e  resu lt of th e  absolute 
back-pressure in the condenser falling, be 
in  itself unloaded so th a t th e  condenser 
did no t become a  boiler. T hat was a 
simple contrivance and on several |  occa­
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sions during th e  last war i t  served in  an 
invaluable w ay to ensure th a t th e  plant 
was still available when things became a 
little  more norm al. W ith reference to 
w hat Mr. Pryce-Joncs had  said concern­
ing safety valves, i t  was a  p ity  they  had 
to be used, b u t the  use of electricity for 
assisting the  safety  valve so th a t i t  opened 
and  sh u t positively was well w orth  while; 
he had  tried it. H e doubted w hether 
some of th e  devices for controlling boiler 
auxiliaries, some of which were of fairly 
large H .r., were w orth  th e  bo ther entailed, 
in spite of w hat theory  said. Supply 
engineers had  to supply a  national need, 
and in  doing so they  should concentrate 
more, perhaps, on elim inating gadgets than 
losses. N othing should be done which 
m ade, o r could m ake, th e  operation of a 
power sta tion  more difficult. He advo­
cated  a  central control board  w ith  push­
b u tto n  control and  th e  m eans of watching 
closely th e  control of all th e  auxiliaries in 
a  simple m anner, which such a  scheme 
made possible.
MR. D. E . GAZE supported  th e  idea of a 
separate  switchroom w ith proper accom­
m odation for the auxiliary switchgear, and 
thought th e  increased reliability  would 
well justify  th e  ex tra  cost. Air-break 
switchgear h ad  obvious m erits for auxiliary 
services. Ho asked if any approxim ate 
estim ate had  been m ade of th e  allocation 
of failures to  th e  various components of an 
auxiliary service, and also inquired  as to 
th e  au th o r’s views w ith regard to  m otor 
protection. There were, he said, two 
schools of thought on th a t  matter^ one
favouring the  use of an  unearthed  system 
w ith no protective devices w hatever, 
w hilst th e  o ther wished to m ake use of 
the various protective devices th a t  were 
available to  pro tect against alm ost all 
kinds of faults, th e  view being th a t  the 
more im portan t the auxiliary the better 
should be the protection.* * *

Replying to  th e  discussion, the au thor 
said th a t several speakers preferred the 
un it transform er to  the  shaft generator. 
H e knew  of cases w here th e  two were very 
near to  each o ther and  the sh a ft generator 
was th e  cheaper a lternative ; he had not 
advocated either, and had  tr ied  to  put 
forw ard an unbiassed view of the pros and
cons of both. He agreed w ith  Mr. W in­
field respecting automatic- control. As 
regards the sh a ft generator being cum ber­
some, th a t  largely depended on the lay-out 
of the station . H e also agreed th a t  more 
a tten tion  should be given to  th e  proper 
design of separate control rooms for 
auxiliaries. In  reply to  the comm ent 
•that no m ention had  been made of 
sw itchgear for auxiliaries, he said the 
paper was lim ited  to  power supply for 
auxiliary services and1 in th a t  respect 
the paper w as really only one chapter of
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a book on the subject of power station 
auxiliary system s as a  whole. W ith regard 
to  th e  las t point m ade by Mr. Pryce- 
Jones, there was a long description 
of such a  device a t  the  St. Denis 
power sta tion  in P aris in  the Bulletin 
de la Société Française des Elec­
triciens, in  1937. The idea was an  elec­
trically  operated  steam  valve which closed 
w hen th e  electrically-measured load of the 
se t dropped below a  certain  m inim um , b u t 
how i t  actually  worked in practice he did 
no t know. As to the use of W ard- 
L eonard system s w ith  m ercury-arc rec ti­
fiers, , he knew of one installation  th a t  was 
going in to  service shortly and  a  num ber 
of o ther installations were also in  hand  by 
th e  firm w ith  which he was associated. In  
reply  to  Mr. Clinch, he said he would 
prefer to  elim inate bo th  losses and  gadgets 
and  no t m erely gadgets, as had been sug­
gested. H e added th a t in  th e  last ex ten ­
sion to  th e  St. Denis power sta tion  they 
ran  the auxiliaries from  house transform ers 
an d  obtained the highest possible efficiency. 
T he discussion seemed to  show th a t  some 
designers p referred  u n it transform ers and 
o thers shaft generators, b u t there had  no t 
been any  difficulties w ith  separately  driven 
house sets, an d  there were a  large num ber 
of cases w here those w ere used, ap a rt from  
practice on th e  C ontinent, w here, before 
th e  w ar,, they  were frequently  used. T hat 
w as specially so in South  Africa and , it 
m ight be m entioned, in some of the 
stations.

T h a t the presen t G overnm ent is 
creating a new industrial aristocracy, the 
m anagerial class, was affirmed b y  Mr. 
C hristopher Hollis, M .P ., speaking a t  a  
luncheon gathering of _ the  Society of 
Individualists, and N ational League for 
Freedom  in London, on N ovem ber 28. Mr. 
Hollis claimed a t  least one th ing  m ust be 
said for th e  cap ita list system . I t  raised 
th e  standards of life of the working class 
m ore th a n  any o ther system  know n in 
history. Socialism had  brought in a m uch 
different world than  th a t epitom ised by  
K eir H ardy  w hen he  founded the L abour 
P a rty  50 years ago. F or one th ing, there  
was now the increasing im portance of the 
new in term ediate class, the m anagerial 
class. W hen L abour was in  power w ith  a  
small m ajority  20 years ago, - proposals 
were m ade for th e  nationalisation  of th e  
coal m ines and  their control b y  te n  m em ­
bers appointed b y  the G overnm ent and 
ten  m em bers elected b y  th e  m iners. W hen 
L abour actually  got power by  a large 
m ajority  they  introduced an entirely new  
Bill, in' which, instead  of control of th e  
mines by  the miners, Mr. Shinwell m ade 
plans for th e  creation of a  new  industrial 
aristocracy, the m anagerial class. A nd 
the m anagerial class m ean t bureaucratic  
control.
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Equipment and Appliances
Mains Control Unit—Electronic pH Meter

T H E com pact m ains control unit, 
illustrated  on th is page, is a  product 
of H artley  E lectrom otives, L td ., and  has 

been specially designed for rap id  produc­
tion in con­
nection w ith 
h o u s i n g  
schemes. The 
double - pole 
snap - noting 
i s o l a t i n g  
sw itch i s 
au tom atica lly  
opened when 
th e  fron t 
p a n e l  i s  
lowered for 
rep lac  em e nt 
of fuses, and 
is arranged 
so th a t it  will 
rem ain open 
until t h e

H a r t le y  m a ins con tro l u n it , p,anel  ’s *e '  
w ith  servicing door open closed or the 
. . fron t of th e

u n it is rem oved fo r servicing purposes. 
O utlet holes are provided fo r three sizes 
of house cables, while the busbar on the 
m ains side of th e  fuses has a  rem ovable 
link which perm its lighting an d  power 
supplies to  bo m etered  separately. The 
fuses provided are one 30 A, for th e  electric 
cooker, live 15 A, for socket outlets, and  
two 5 A, for u pper and  lower floor light­
ing. The m ounting screws are inserted 
through holes ready drilled in  th e  back.

An interesting developm ent in the 
packaging of cored solder wire is the pro­

duction of the new 
size one carton  of 
E r s i n  Multicoro 
solder. T his pack 
has been particularly  
designed for service 
engineers and  firms 
undertak ing  m ain ten­
ance, and  i t  possesses 
considerable advan­
t a g e s  over the  
nominal 1 lb. reels 
previously supplied. 
The wire is wound' 
so th a t  i t  m ay be 
pulled ou t, as re ­
quired, w ithout be­

coming tangled. W indows a t  one side 
enable th e  user to  determ ine when the 
contents are nearly exhausted. The alloys 
and gauges now available are  identical
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w ith those previously supplied on nominal 
1 lb. reels. 00/40 high tin  alloy is avail­
able in  14 and 18 s.w .g., in  red  cartons, 
while 40/60 alloy is available in  13 and 
10 s.w .g., in green cartons. Multicore 
Solders, L td ., s ta te  th a t  these cartons 
are n o t sold as containing 1 lb. each of 
solder, b u t contain  a specified length.

The d irect electrical determ ination  of 
pH , as a m easure of th e  acid ity  or 
alkalinity of a solution o r emulsion, con­
sists in m easuring the poten tia l differ­
ence betweon suitable electrodes im mersed 
in  th e  solution under tes t. Modern tech ­
nique uses a glass electrode w ith a thin 
m em brane of high conductivity  glass as 
a  barrier betw een the te s t solution and  
a  half coll of constan t e.m .f. Such an 
electrode system  has a  high in ternal resist­
ance and, in  order to m easure its  generated 
e .m .f., a high resistance m easuring de­
vice is required. T he basis of the Muirhead 
pH  m eter illustrated  on this page is an  
electrom eter consisting of a pentode w ith

M u irh e a d  p  H  meter, connected 
to test electrodes

a linear grid vo ltage/anode cu rren t charac­
teristic, the anode current, as read  on 
a  backed-off m eter, being proportional to 
negative changes in  e.m .f. app lied -from  
th e  electrode system . The m eter m ay, 
therefore, be calibrated d irectly  in pH  
and m ay, on  occasion, foe used as a  milli­
volt m eter of variable sensitivity. A 
moving-coil m icroam m eter is employed, 
and th e  controls include tem pera tu re  and  
sensitivity  ad justm ents. W ith a  total 
power consum ption of D-10 W , th e  in s tru ­
m en t is provided w ith a constan t voltage 
transform er and  valve for stabilisation.
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Electricity Supply
T o d m o rd en .—A sub-station, costing

£3 500, is to bo bu ilt a t  Oak Avenue.
B arrow  in Furness.—An estim ate o£ 

£11 900, for ru ra l developm ents, has been 
approved by th e  E lectricity  Committee.

Haling.— Sanction to  use surplus revenue 
for consum ers’ appara tus, a t  £9 500, and 
m eters, a t  £4 500, has been obtained by 
th e  E lectricity  Committee.

M orecam be.—Extensions to  the high- 
tension system , which will involve the pro­
vision of four sub-stations, will cost
£13 S54.

C hesterfied.—E xtensions in  th e  New
W hitting ton  area, estim ated  to  cost
£ 6  787, a re  to  proceed, subject to the 
approval of the E lectricity  Commissioners.

S eah am .—The U rban Council has
applied to  the  E lectric ity  Commissioners 
for sanction to  borrow £8 471 for mains 
and  services, m eters, p lants, a n d  buildings.

M enai S tra its .—Mr. F . O. H arber has 
prepared  a  m em orandum  on a  tidal scheme 
to  utilise th e  w aters of Menai S traits for 
th e  generation of electricity. I t  is sug­
gested th a t the open ends of the stra its 
should be utilised to  form a  double basin 
system , which would necessitate a  dam  
a t  e ither end and  one in  the  middle. I t  is 
estim ated th a t  such a p ro ject would pro­
v ide abou t twelve tim es the  am ount of 
electrical energy a t  p resen t required  by 
the  whole of th e  B angor supply area.

Accrington.—Dealing w ith  th e  electricity 
extension in  his inaugural Ma5'oral speech, 
Coun. Leslie Ranson said th a t  th e  year 
would m ark  th e  s ta r t of the largest pro­
jec t ever undertaken  in th e  borough—the 
new electricity station  a t  Iiuncoa t, con­
sisting of four generating units w ith  a  total 
capacity  of 126 000 kW t T he first section 
(two 31 500 lcW unite)" should be_in com­
mission for th e  w inter of 1950-51. The 
cost of the sta tion  w ould bo ab o u t 
£5 000 000, borne by  the C .E .B ., and  about 
six years would bo required  to  carry ou t 
th e  work. B y  20 votes to  six, the 
Town Council has confirmed _ (Messrs. 
K ennedy  and  Donkin as engineering con­
su ltan ts . T his reverses the Council’s p re ­
vious decision to  adop t a scheme prepared 
by  th e  Borough E lectrical Engineer, under 
w hich he  would have undertaken  sole 
responsibility, a t  a  cost of £103 292, plus 
allowances to  various officials and  staff. 
The consulting engineers’ fees will be 
ab o u t £200  000 .

Salford.—F u rth e r powers in  connection 
w ith  its  public u tility  undertakings are  th e  
objects of a  Bill p repared  by  th e  Corpora­
tion. Thev are  to include powers to  
charge for special readings of m eters, th e
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recovery sum m arily of sum s due for the 
sale, hire o r fixing of appara tu s an d  fittings, 
th e  cutting-off of supplies where charges 
are no t wholly paid  and am endm ent of the 
provisions relating  to  the  paym ent of 
in terest by the Corporation on sums 
deposited w ith i t  as security.

N ew p o rt.—W ork is to begin on a 
£15 000 000 generating sta tion  a t  New­
port, where a  550 acres site a t  the estuary  
of the river Usk has been earm arked. T he 
sta tion , w hich will have an u ltim ate  
capacity  of 180 000 kW , is to  be bu ilt in 
two sections, th e  first of which will cost 
£8  000 000. A th ird  section m ay  be 
s ta rted  before the first tw o are completed. 
This sta tion  will augm ent th e  extensions 
now being carried ou t a t  the E a s t U sk 
generating p lan t.

P op lar.—R eporting on the increasing 
num ber of overhead wires which are being 
erected in the borough in connection w ith 
th e  operation of wireless re lay  services, 
th e  General Purposes Com m ittee states 
th a t  th e  practice is reaching proportions 
no t envisaged a t  th e  tim e of the passing 
of th e  O verground W ires A ct (1933). I t  
is particularly  concerned a t  the un ­
sightly appearance of th e  streets whore 
relay services have been installed, as well 
as th e  possibility of danger resulting  from  
tho  erection of a  m ultitude of overhead 
wires, and  expresses the need for legisla­
tion to  enable local au thorities to  exercise 
a  greater m easure of control in  connection 
w ith such installations. Tho m a tte r  has 
been referred  to th e  M etropolitan 
Boroughs Standing Jo in t Committee, as it  
concerns o ther boroughs besides Poplar. 
T he E lectricity  Com m ittee reports th a t  th e  
change-over in  the no rthern  a rea  will 
involve the provision of a 600 kW  recti­
fier, w ith  switchgear, a t  th e  sta tic  sub­
station  on the premises of Messrs. Clarke, 
Nicholls and  Coombs, L td .

B olton .—R eporting on  th e  losses th a t  
m ay be sustained b y  th e  C orporation a P e r 
th e  nationalisation of th e  electricity undex'- 
taking, th e  Borough T reasurer s ta ted  th a t 
betw een 1894 and  1946 £256 817 h ad  been 
transferred  in aid of rates b y  th e  elec­
tr ic ity  departm ent. Since 1900, there  had  
been only ten  years in which no contribu­
tion  had  been m ade, an d  excepting 1943- 
44 , th ere  had  been an  annual contribution  
of £10 000 for each  of the p a s t 15 years. 
The rem oval of th is contribution  required 
to  b e  offset by  a n  adequa te  aw ard of com­
pensation. I t  was im portan t, he said, th a t  
public u tility  undertak ings tak en  into 
national ownership should continue to  pay  
a  quo ta  of rates. T he acounts show gross
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profits for the year, a fter ad justm ents w ith 
the C .E.B . in respect of previous periods, 
of £80 '¿'25 (£74 603). A fter deducting 
deb t charges and allocating £10  000 to 
ra te  aid, a  balance for th e  y ear of 
£20  731 (£19 333) rem ained. Capital ex­
penditure during the y ear am ounted to 
£111 446, which, w ith the exception of 
£7 898 m ot from revenue, has been 
financed by. new borrowings. U nits pu r­
chased from th e  C .E .B . totalled 
148 353 130, while th e  to tal of units sold 
was 132 056 555. The to ta l average prico 
obtained per un it was 1.03d., compared 
w ith I.O ld. in the previous year. The 
load factor rvas 35.30 per cen t., an d  tho 
units used foi converting and. loss in mains 
came to lei 796 575, or 10.65 per cent, of 
tho q u an tity  purchased.

C arm arthenshire . —  Construction of a 
power station  a t  B urry  P ort, C arm arthen­
shire, estim ated to cost £12  000 000 , is 
expected to  s ta r t  early in  1947. Trial 
borings arq already being mode. Tho 
sta tion , which is designed for an  u ltim ate 
capacity  of 300 000 kW , is considered to 
bo the key to  industria l developm ent 
p lanned for South-W est Wales. Tho 
undertaking is to  be bu ilt in  th ree sec­
tions. Tho first section, which will cost 
£5 000 000, is scheduled to  be ready for 
comm ercial operation tow ards tho end of 
1950. I t  is to  be bu ilt in accordance 
w ith an  agreem ent recently  en tered  into 
by tho Llanelly ' and  D istric t Electric 
Supply Co., L td ., w ith  th e  C .E.B . The 
site is approxim ately 220 acres. The direc­
to rs of tho new station  com pany include

Mr. W. S. Morrison, M.P. (chairm an), 
and Sir D uncan W atson. “  The site is 
considered to  bo adm irably su ited  for a 
largo m odern pow er'sta tion , being in  close 
proxim ity to  .the local coalfields an d  having 
ampio w ater and  railway facilities,”  sta ted  
tho com pany in  an  announcem ent.

A lto n .—Objections to  th e  erection of a 
grid lme across tho college grounds, made 
by th e  authorities of the Lord W ands­
w orth A gricultural College, Long Sutton, 
near A lton, were upheld a t  a  recent inquiry 
held under th e  auspices of th e  M inistry 
of Fuel and  Powder. This decision has 
m oused strong opposition from local 
governm ent bodies in  tho areas concerned. 
A t a  m eeting of th e  Alton R .D .C ., i t  was 
said th a t the only definite reason for the 
M inistry’s decision to  go against the con­
sidered opinions of the  H am pshire C.C., 
tho N orth-E ast H am pshire Jo in t P lanning 
Committee and the R .D .C .s concerned, 
and  also against the opinions of th e  C .E.B. 
and  the Air M inistry, was th a t a  rich 
foundation was prepared  to p u t up  a  sum 
of £5 000 to  flout tho opinion of these 
bodies. The am ended line for the grid 
would entail the use of m aterials and 
labour, all of which were in short supply. 
Tho M inistry sta tes th a t  tho decision had 
been taken  a fte r tho M inister had  taken  
into account ail the  relevant considera­
tions, including tho willingness of th e  
college to  p ay  a  sum  n o t exceeding £5  000 
tow ards any  ex tra  expense incurred in 
diverting th e  line. The Council has decided 
to bring the m a tte r  to  the notice of Parlia­
m ent.

Conservation of Coal
A  M EETING specially called to discuss 

the  conservation of coal was held by 
the M idland Section of the Jun io r 
In s titu tion  of E ngineers a t  Hie Jam es W att 
Memorial In s titu te , Birm ingham , on 
Decem ber 4. D r. R . D. Gifford, past- 
president, presided.

‘Mr. F . W. Law ton, chief engineer and 
m anager of the B irm ingham  electric supply 
departm ent, said th a t  as the price of coal 
increased the im portance of saving fuel had 
taken  on a greater significance. The supply 
in dustry  had  done m uch in  th e  way of con- 
servation  of eoal by  installing boiler equip­
m en t to  use pulverised fuel. and .slack , and 
of recen t years, open east coal and  fuel 
from  p it m ounds. Such fuels could only 
be b u rn t by  the installation  of suitable 
p lan t, w hich in itself was more costly  th an  
the ord inary  ty p e , and  as th e  difference in 
price -between h ig h -a n d - lo w  g rad e -fu e l 
to-day was alm ost -negligible there was
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little  encouragem ent to go to  tho expense 
of installing such equipm ent. The in ­
dustry , however, h ad  done more th an  any 
o ther to use low grade fuel, and  conserva- 
tion  of eoal h ad  been achieved w ith  in­
creased efficiency. T here was w ate r power 
and tidal power bu t, excep t in  Scotland, 
enorm ous capita l expenditure barred  the 
w ay to  developm ent. Physicists and 
engineers w ere looking to  atom ic energy 
to  release them  from  the necessity of burn­
ing coal for the purpose of producing elec­
tric power, b u t in th e  opinion of engineers 
engaged upon th a t  developm ent i t  would 
need ten* to  tw enty  years to  m ake th e  cost 
of such energy com parable w ith coal.

D r. C. M. W alter, chief engineer of th e  
industrial research laboratories of the 
B irm ingham  gas departm ent, said, among 
other things, th a t coal would eventua lly  be 
saved by  th e  abolition of open fires and 
th e  complete electrification of the railways
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Electrical Inventions----------
Flickerless Light Source

Since tho light from  a filam ent lamp, 
excited from  a norm al a.e. source, flickers 
a t  tw ice the supply frequency, i t  is not, 
in general, suitable for such purposes as 
recording w ith photo-electric cells, etc.

The invention is intended to  eliminate 
th is flicker w ithout th e  use of rectifiers 
and smoothing circuits. SCT is a  saturated  
core transform er which produces, from a 
sinusoidal source, a  waveform w ith  flat- 
tened peaks. A second transform er T 
gives an  e.m .f. of sinusoidal waveform 
which, combining w ith th e  o u tp u t of tho 
first transform er, produces a  square or 
double-peaked resu ltan t. The squareness

SC T ST

P C

of the wave is fu rther im proved by the 
condenser C.

Tho advantage of the  double-peaked 
waveform is th a t  it  com pensates for an 
inevitable loss of- squareness which will 
occur even w ith the circuit proposed by 
causing a rapid increase of energisation be­
fore and a fte r th e  change of polarity. 
The lam p itself is of the norm al exciter 
type, w ith  a short th ick  filam ent, while tho 
lens system  is shown as an  example of 
one application.

A . C. L y n c h .  A p p lic a t io n  d a te , D ecem ­
b e r 13, 1943. N o .  581 373.

Surge Protecting Winding
A transform er, of tho type  norm ally used 

in conjunction w ith  transm ission lines, lias 
a w inding divided in to  a num ber of sec­
tions of a  num ber of coil layers each. A 
wide, ribbon-like ou ter tu rn  is positioned 
about the  coil layers comprising the line- 
connected ond section of th e  winding. 
The use of th is ou ter tu rn  greatly im ­
proves tho voltage gradient through the 
rem ainder of th e  winding.

T he specification describes several al­
te rn a tiv e  constructions embodying this 
principle, which is said to be  particularly  
suitable for minimizing th e  am plitude of 
surge voltages likely to  occur in tho  case 
of core-typo transform ers, in which stacks 
of a  relatively large num ber of individual 
coils are employed,

W c s tin g iio n s c  E le c tr ic  In te rn a t io n a l Co:,

W e g iv e  o n  th is  page a b s tra c ts  o f  some 
re ce n t e le c tr ic a l p a te n ts , w h ic h  a re  p re­
p a re d  w ith  th e  p e rm iss io n  o f  th e  C on­
tro l le r  o f  I I . M .  S ta t io n e ry  O ffice . These  
a b s tra c ts  a re  w r i t te n  fro m  th e  v ie w p o in t  
o f  ge nera l in te re s t a n d  do  n o t a t te m p t to  
d e fin e  th e  scope o f th e  in v e n tio n s , n o r  
in d ic a te  in  w h ic h  fe a tu re s  th e  n o v e lty  lies. 
C o m p le te  s p e c if ic a t io n s . m a y  be o b ta in e d  
f ro m  th e  P a te n t O ffice , 25, S o u th a m p to n  
B u ild in g s , L o n d o n , W .C .2, p r ic e  Is. each 
in la n d  o r  Is . Id . each a b ro a d .

N e w  Y o rk . C o n v e n tio n  d a te  (U .S .A .)  D e ­
cem ber 15, 1943. N o . 581 112.
Motor Speed Control

A centrifugal switch, the contacts of 
which are placed in series w ith the booster 
coil of a  shunt-w ound motor, is used to 
provide constan t speed running. In  the  
example illustrated , a  spring strip  3 is 
secured to  shaft 2 of a  m otor 1. A second 
s trip  4 is secured to the  strip  3 by m eans 
of bob-weights 5. The strips 3 and  4 are 
bowed aw ay from each o ther a t  the 
centre, and a  rod 6 , ro ta ting  w ith  4, has 
a  shouldered p ivot 7 lying in a  recess 10. 
The arrangem ent is completed w ith  a 
m ovable contac t 9 and  a  fixed con tac t 11. 
If the governor (3, 4, 5) exceeds a  given 
speed, th e  bowing of th e  strips is reduced 
and  th e  m ovable contact, engages the fixed 
contact, thu s completing the circuit

through the booster coil and  reducing the 
speed of th e  motor. The contacts 9 and 
11 p a rt, and  cu t o u t th e  booster coil as 
soon as th e  m otor speed has dropped 
below the predeterm ined level.

W . J .  S c o tt a n d  T . J .  D a v ie s  ( B .A .E . ,  
F a rn b o ro u g h ) . A p p lic a t io n  la t e ,  M a rch  
6 , 1045. N o . 581 832.
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Industrial Information
Dutch Orders for British Firm

D espite com petition from American 
firms, the General E lectric Co., L td ., 
through its  agents, N .V. Technishe H andel- 
maatsc'bappij “  H elga,”  of Curacao, has 
secured orders for lighting schemes on two 
airfields w hich lie in the centre of the 
American zone of influence. The airfields, 
H ato  and  D akota, are on Curacao and 
A ruba, respectively, two islands in  the 
N etherlands W est Indies. Air lines using 
this rou te  include P a n  American (Curacao 
only) and K .L.M .
Frost-Free Refrigerator Windows

A glass screen giving perfect visibility 
a t  a  tem perature equivalent to  125° of 
frost has been evolved for experim ental 
refrigerating p lan t by  th e  Triplex Safety 
Glass Co., L td . _ I t  constitutes an  ad ap ta ­
tion of the principle used in  aircraft 
during th e  w ar when m isting was pre­
vented  by  m eans of exhaustively dried air 
enclosed in hollow cham bers.
B.S.I. Year Book

The yearbook of the B ritish  S tandards 
Institu tion  for 1946, which has ju s t been 
published, gives a  sub ject index and  a 
synopsis of each of tho 1 300 B ritish 
standards now current. These standards 
have been prepared b y  representative com­
m ittees of 44 different industries. Copies, 
price 2s., post free, can  he obtained  from 
th e  publications sales departm en t a t  28, 
V ictoria S tree t, London, S .W .l.
Television in the U.S.A.

U p to 25 000 000 television sets can  be 
sold in  th e  U .S.A . during the n ex t decade, 
according to  a  d irector of the R adio  M anu­
fac tu rers’ Association of th a t country. Ho 
says television will be a  commercial 
reality  th roughout tho nation  within a 
year, and  th a t  the  television industry  in 
tim e Will bo offering jobs for 2 500 000 
persons. The average popular television 
se t is expected  to  cost from  250 to  400 
dollars, plus tax .
B.I.O.S. Exhibition

The urgent need for our m anufacturers 
and producers to m ake the fullest and 
speediest use of tho  technical knowledge of 
German discoveries gleaned b y  team s of 
B ritish and  American investigators and 
published in  1390 reports, was emphasised 
by  Sir Stafford Cripps, P resident of the 
Board of T rade, on Monday, D ecember 9, 
w hen he opened th e  B .I.O .S . exhibition of 
German industrial inform ation a t  the 
B oard of T rade cinema, M illbank, London. 
H is speech was recorded on one of the 
exhibits—th e  M agnetophon sound record­
ing an d  reproducing equipm ent, m ost of 
th e  developm ent of which took place in
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Germany during the w ar. I t  was Used for 
broadcasting purposes. I t  is notew orthy 
for th e  use of supersonic frequency alter­
nating currents for erasing and bias- 
sing, the result of which has been consider­
ably to lessen background noise; and  the 
use, as a  recording medium , of th in , light 
plastic tape  im pregnated w ith m agnetic 
partic les; th is enables a 20-m inute high 
quality  recording to  be m ade on a  reel of 
tape  11 in. in  diam eter, less than  4 in. 
deep and weighing about 2 lbs. O ther 
exhibits include th e  M aihak stra in  gauge, 
an extrem ely sensitive in strum en t for 
measuring strains in any  type  of m aterial. 
Tho exhibition, which will rem ain open 
until December 19, is lim ited to  trad e  visi­
tors and  admission is by trade card. 
I t  will to u r provincial centres during 1947. 
Ambitious Dunlop Film

“  P a r  H orizons,”  the new Dunlop film 
privately  shown on M onday, m ay be con­
sidered a  milestone in  th e  developm ent of 
industrial “  docum entaries.”  As a  m eans 
of showing tho  num erous activities in 
which the com pany was engaged during the 
w ar years, th e  producers have adopted a 
part-fictional, part-factual m ethod of te ll­
ing their story. The film opens w ith  the 
declaration of war, and , w ith  recourse to  
various official films and  scenes taken  in the 
studio and  th e  Dunlop factories, describes 
some of the contributions which th e  com­
pany  m ade to  arm am ent m anufacture, for 
the  fighting services and  civil defence. 
Over 25 000 ft. of studio film, 65 000 taken  
in the  19 Dunlop w ar-tim e factories, and 
excerpts from more th an  300 miles of w ar 
film, loaned by  G overnm ent departm ents, 
were used in its  production. Mr. Harold 
W arrender, in th e  p a rt of an  executive of 
the company, plays a  leading role. The 
film will be shown in a  num ber of provincial 
centres, and  in London, in th e  early p a rt 
of n ex t year. As an example of one of the 
m ost am bitious productions y e t m ade by  
an independent com pany, and as an in­
teresting account of an im portan t w ar 
effort, it  will repay a  visit.
T he P .E .R .A .

Born of the establishm ent by  th e  In ­
stitu tion  of Production  Engineers of a  re­
search departm ent, and  th e  idea in  1945 of 
establishing a  research association cover­
ing n o t only th e  in stitu tion  b u t in addition, 
th e  Machine Tool T rades’ Association, the 
Gauge and  Tool M akers’ Association and 
the N ational F ederation  of Engineers’ Tool 
M anufacturers, there was incorporated in 
June  last a  body known as th e  Production 
Engineering Research Association of G reat 
B rita in . The association is recognised by 
th e  D .S .I.R ., which departm ent is willing
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to give financial assistance on th e  basis of 
£15 000 p .a . for th e  first £15 000 p.a. 
subscribed by industry , and  thereafter 
pound for pound up  to  a m axim um  of 
£35 000 from  industry  an d  £35 000 from  the 
departm ent, th a t is, a  to ta l annual income 
of £70 000. An inaugural m eeting of the 
association in  London on December 3, was 
attended  by  j\Ir. J .  W ilmot, M inister of 
Supply, Sir W illiam A. S tanier, F .R .S ., 
Mr. H. Taylor, chairm an of th e  association, 
and  Dr. D. F . Galesway, director, short 
addresses b y  whom m ade i t  clear th a t  the 
work of th e  association will cover th e  whole 
range of production  engineering activities, 
and  assist in  th e  provision of technical 
d a ta . Membership is open n o t only to  the 
m anufacturers of tools, m achine tools, 
gauges, cu tting  fluids, e tc ., b u t also to  the 
users of these equipm ents. A n indication 
of th e  proposed activities is given in  a  book­
let entitled “ Research P lan ,”  copies of 
which m ay be obtained from  the Inform a­
tion Manager, Mr. A. V. Wood, Staveley 
Lodge, Melton Mowbray, Leicestershire.

E.W .F. List o f Members
The E lectrical W holesalers’ Federation 

has ju s t published its  “  L ist of Members ” 
for 1940. I t  is arranged in  two sections, 
th e  first being in alphabetical order of 
names, and  th e  second giving tho members 
under tho  nam es of th e  cities and  towns 
w here they  carry  on business. Since its 
creation in 1914, tho  federation has, i t  is 
s ta ted , stric tly  m aintained th e  fundam en­
ta l principle th a t its  m em bers m ust be 
accredited electrical wholesale distributors.

Hydro-Electricity in Central Africa
A t a  m eeting of tho C entral African 

Council in  London, on N ovem ber 26, to  
28, th e  Council recom m ended among other 
things th e  establishm ent of an  In ter- 
T erritorial H ydro-E lectric Pow er Com­
mission of two mem bers, each from 
Southern and  N orthern  R hodesia w ith 
wide investigatory powers, including tho 
power to  engage consultants and  special­
ists, w ith  a view to  studying th e  possi­
bilities of K ariba  and K afue hydro-electric 
power projects and any o ther large sources 
of power available for jo in t developm ent 
and  to  m ake recom m endations on load de­
velopm ent in participating  territories, the 
ex ten t of initial hydro-electric develop­
m ent desirable and  th e  tim e by  which 
i t  should be in operation. O ther points 
to be considered by th e  Commission would, 
be the selection of a  site for initial develop­
m ent, transm ission line details and routes, 
finance and  costs, the form of control of 
th e  undertaking, subsequent investigations 
an d  developm ent, irrigation possibilities, 
and  having regard to  the effects of th e  
pro ject on the African labour situation, 
th e  possibilities of economising in
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m an-power by m echanisation and  m odem  
labour-saving machinery.
Wallasey’s Electricity Jubilee

The Wallasey E lectricity  Committee is 
arranging for the celebration on Jan u ary  
29 of tho  borough’s electricity jubilee. A 
brochure giving tho history of the under­
taking is being prepared.
Northmet N.A.L.G.O. Branch

T he first annual m eeting of th e  N orth- 
m et branch of th e  N ational Association of 
Local Governm ent Officers was held a t  
Church House, Southgate, on Novem ber 27. 
Form ed in March of th is year, the branch 
has now over 1 000 members and  is one 
of the largest of N .A .L.G .O . Over 90 per 
cent, of th e  clerical and  sales staffs of the 
N orthm et Pow er Co. and  m any of tho 
technical staff are mem bers. I t  was the 
first branch formed from th e  staff of a  pub­
lic u tility  com pany following th e  am end­
m en t of th e  N .A .L .G .O . constitution 
widening th e  scope of m em bership. 
Among th e  officers elected for th e  ensuing 
year were Mr. Clifford B aron (N orthm et 
House), chairm an; Mr. C. W. Dale (out­
side departm ent), secretary ; and Mr. L. H . 
M iddleton (W embley), treasurer.

British Council’s Electrical Courses
The Teport of th e  B ritish Council for 

the  year 1945-46 sta tes th a t  in  collabora­
tion w ith  the S tudents’ D epartm ent, a  two- 
weeks’ sum m er course in  advanced elec­
trical engineering a t  Queen M ary College 
(U niversity of London) was arranged for 
B ritish Council and  o ther students, tho 
object being to  present to  foreign engi­
neering studen ts an  adequate  p icture of 
B ritish electrical engineering achievements. 
Tho scholarship program m e for post­
graduate studen ts was considerably ex­
tended during tho year, a  to ta l of 405 
scholarships being offered as compared 
w ith 115 in 1944. Special aw ards were 
offered by  th e  Council in  conjunction w ith  
the Metropolitan-Vickers Electrical Co., 
L td., and  th e  English E lectric Co., L td . 
The scheme financed by  th e  Council jointly 
w ith C. A. Parsons and  Co., L td ., and  A. 
Reyrollo and  Co., L td ., for T urkish engin­
eering apprentices was continued.
Export Organisation

Electrical equipm ent is included in 
£1 000 000 w orth  of orders ju s t placed in 
Bjristiol an d  th e  W est C ountry . I t  is 
hoped th a t  £6  000 000 w orth  of orders will 
result each year by the setting  up in 
Bristol of a  branch of the im port and 
export firm Societe In ternationale  V asta. 
Pending th e  registration  of the com pany 
in  B ristol, K nee Bros, and  M ark W hitwill 
and  Son, L td ., in co-operation w ith  th e  
B oard of T rade and  the M inistry of
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Supply, will a c t as agents for V asta. The 
object of the organisation in this country 
will be to  overcome financial and  other 
difficulties b rought about by th e  im port 
in to  Belgium  of B ritish  goods destined for 
re-export. These goods will in fu ture 
be  exported  from this country to  the 
overseas m arkets direct.

Southport Cookery Demonstrations
Since th e  opening of the dem onstration 

th ea tre  in  th e  Southport electricity show­
rooms in  1940, 470 cookery dem onstrations, 
a ttended  by m ore th a n  21 000 people, have 
been given.
Thermovent Heaters

E. K. Cole, L td ., announce th a t because 
of recent heavy dem ands and  B oard of 
T rade export obligations, no additional 
orders for Therm ovent heaters for the 
home domestic m arket can bo accepted 
un til fu rther notice. E very  effort is being 
m ade by  increases in  production to  m eet 
dem ands. The Therm ovent advisory ser­
vice continues to  operate.
B .S. for Workshop Practice

A new edition of the B.S. Handbook 
No. 2 , “  B ritish S tandards for W orkshop 
P ractice ,”  has ju s t been issued by  the 
B ritish S tandards’ Ins titu tion . In  it are 
reproduced th e  essential technical data , 
diagram s and  dimensions from forty 
B ritish standards, applicable to engineer­
ing practice. Copies m ay  be obtained from 
th e  B ritish S tandards In s titu tion  Publica­
tions D epartm ent, 28, V ictoria Street. 
London, S .W .l, price 12s. 6d.

Light Through the Ages
U nder th is title , a  booklet, telling in 

basic English the  sto ry  of artificial light 
from prim itive m ethods to th e  fluorescent 
tube , has been issued by  T horn Electrical 
Industries, L td ., for the enterta inm ent and 
instruction  of children. I t  is delightfully 
illustrated  b y  Jupo , and  has a  general a p ­
peal. I ts  purpose is to  emphasise the 
staying power of A tlas lamps.

G.B.C. Service Depot
The General E lectric Co., L td ., announce 

th a t as from December 30, th e  trade coun­
te r of its service depot, in  Greycoats S treet, 
London, S .W .l, will be open as follows: 
Monday to  F riday, from 8.30 a.m . to  5.30 
p .m . The counter will b e  closed for lunch 
each day betw een 12.30 and 1.30 p.m. 
Saturdays, open from 8.30 a.m . to 12.30 
p.m .

Air-depolarised Prim ary Cells
B.S.S. No. 1335, 1946, issued by th e  

B ritish  S tandards Institu tion , prescribes 
th e  minim um  rating  of air-depolarised type  
p rim ary  cells on continuous discharge and 
gives th e  m ethods of tes t on which th e
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ra ting  is based. A system  of nom encla­
tu re  is prescribed by w hich th e  ty p e  and 
size of cell are expressed b y  a  sequence of 
two o r th ree  letters and  a num ber. De­
tails of the quality  of m aterials to  be used, 
and  also dimensions of electrodes, con­
tainer's, connecting wires and  term inals 
are  also given.
New Electrical Factories

Crom pton Parkinson, L td ., have pre­
pared  plans for the building of four large 
factories for the m anufacture of light elec­
trical equipm ent a t  W heatley Hills, Don­
caster, which will eventually  employ some 
2 500 w orkers. The building of th e  first 
factory  is due to  s ta r t a t  an  early date.
Reports from Germany

Among further reports containing 
scientific and  technical intelligence from 
German industry  now available a t  the 
S tationery Office, a re  th e  following:
B.T.O.S. 785, The Gorman Mica Industry  
(5s. 6d . ) ; F .I.A .T . 410, The B ohn Low 
F requency Induction Furnace (Is. 6d . ) ;
F .I.A .T . 574, Flywheel Magnetos. R.- 
Bosch G .m .b.H . S tu ttg a r t (Is.).

Electrical Apparatus in Mines
The M inister of Fuel and  Power lias 

issued lists of electrical appara tu s for 
which certificates of flameproof enclosure 
have been granted  by  tire M inistry during 
the six m onths ended Septem ber 30, 1946. 
A t the request of the B .E .A .M .A ., a 
few copies of these quarterly  lists a re  on 
sale a t  Is. 2-Jd. (post free), and  m ay  be 
obtained from The L ibrary , M inistry of 
Fuel and  Power, K ing’s Buildings, Dean 
Stanley Street, S .W .l.

Control of Building Components
The M inistry of W orks has issued in 

pam phlet form (price Id .), a  sta tem en t 
dealing w ith th e  overall control of prices 
of building m aterials and  com ponents for 
the general m arket, in cases in which some 
fu rther m easure of control is deemed to  be 
necessary beyond th a t provided under the 
Prices of Goods Act. I t  does no t deal w ith 
points of con trac t procedure which arise 
in negotiation of purchases on d irect or 
indirect , Government, account or in the  
negotiation of production agreem ents.
The Engineers’ Guild

T he first issue of the journal of the Engi­
neers’ Guild contains a  brief history of 
guild, which was founded in 1938 to  pro­
m ote and  m ain tain  th e  un ity , public use­
fulness, honour and interests of th e  engin­
eering profession; reports of the  General 
Council and  th e  Committee, and  of th e  dis­
cussion meetings held on M ay 15 and  Octo- 
her 9, th is year. D ates and  au thors of 
papers for fu rther discussion meetings 
have been fixed as follow s: W ednesday,
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December ' 18, Prof. C. L. Fortcscue; 
W ednesday, F ebruary  12, 1917, Mr. Gower 
P im m ; and W ednesday, April 1G, 1917, 
Mr. C. F . Bolton.
Building Licensing

N otes for th e  guidance of applicants for 
civil building licences are given in  a  leaf­
let, “  Building Licensing,” which is being 
sen t to  all rogistored contractors by the 
M inistry of W orks.
Quiet Suction Cleaner

Electrolux, L td ., announce th a t  their 
model U. 116 quiet suction cleaner—the 
lower priced of the  two models they  m ar­
k e t—is available again in lim ited quan ti­
ties, b u t a t  a  slightly increased price 
occasioned by  th e  prevalent rise in  cost of 
m aterial.
E.A.W . Branch at Bangor

A t a m eeting a t  th e  N orm al College on 
N ovem ber 28, the Bangor E .A .W . branch 
achieved full s ta tu s , having previously been 
a u n it of N orth  Wales Coast branch. The 
M ayor of Bangor was in  the chair. Coun­
cillor Mrs. Ohamberlayne, a m em ber of the 
E lectric ity  Comm ittee, is chairm an of the 
new branch, and  the hon. secretary is Mrs. 
Skeats, wife of the Borough T reasurer. 
Those present included tire borough elec­
trical engineer, Mr. F . 0 .  H arber and 
Mrs. H arber, and  m em bers of th e  E .A .W . 
N orth  W ales and N orth  W ales Coast 
centres.
Fuel Economy

“  R eports on Fuel Economy since 
1939,”  published by  th e  Central Office of 
the W orld Pow er Conference, 36, Kings- 
way, London (price Is. 6d. not), is the 
contribution of th e  B ritish  N ational Com­
m ittee  of th e  W orld Pow er Conference to 
tho series of reports on “  Fuel Economy 
since 1939,”  and  constitu tes prepara­
to ry  m aterial for th e  Fuel Econom y Con­
ference of th e  W orld Power Conference, to  
be held  a t  Tho H ague, from Septem ber 2 
to  9, 1947. The rep o rt covers th e  history 
of th e  fuel efficiency - cam paign conducted 
by tho  M inistry of Fuel and  Power during 
the w ar years. I t  deals w ith  th e  restric­
tions controlling th e  supply position, th e  
conditions which gave riso to tho need 
for a  cam paign, its  organisation, the pub­
licity used and  th e  resu lts achieved.
A .C .E.C . Review

Tho Ateliers do Constructions E lectriques 
de Charleroi and  tho Forges e t Ateliers do 
Constructions E lectriques de Jeum ont, 
Belgium, who have a London office a t  56, 
V ictoria Street, S .W .l, have resum ed p u b ­
lication of ' their journal w ith an issue 
covering the half-year from Ja n u a ry  to 
Ju ly . In  spite of difficulties caused by 
th e  German occupation th is review of the 
com pany’s activities continued to  appear 
until 1942 when fu rther publication was
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forbidden on tho p re tex t of scarcity of 
paper. So far as conditions and  its avail­
able resources perm itted , tho organisation 
continued its work and prepared for the 
day  of liberation. I t  has begun to  renew 
overseas contacts and  clients are  assured 
of an  up-to-date service.
New Industrial Statistical Group

A N orth-E astern  group of tho Industria l 
Applications Section of the Royal 
S tatistical Society has been form ed, centred 
on tho T yne and W ear areas, and  includ­
ing a  Tees-side sub-group. M r. J .  E llio tt, 
Leam ington Glass AVorks, Leamington-on- 
Tyne, N orthum berland, is lion, secretary 
of tho new g ro u p ; and  Mr. J .  T . R ichard­
son, research departm ent, Im perial 
Chemical Industries, L td ., B illingham, Co. 
D urham , is lion, secretary  of tho sub­
group.
Change of Address

As and from Jan u ary  1 the address of 
the Transm ission Lines and Cables Con­
struction  Co., of Keighley, will b e : 
S treet H ead, Newbiggin, near A ysgarth 
(Yorks.).
New Branch Office

The Hoffmann M anufacturing Co., L td ., 
announce th a t they  have recently  opened 
a new branch office a t  59, Queen Square, 
Bristol, 1 (telephone: Bristol 20561),
which will bo under the control of a  quali­
fied ball and roller bearing engineer. An 
emergency stock of bearings will be 
carried.
Trade Publications

A brochure dealing w ith th e  M .R .E . 
centering m achine produced b y  M anchester 
R epetition Engineers, L td ., Reynold 
W orks, Chell Street, Longsight, Man­
chester. A new principle in centering has 
been adopted.

A booklet, en titled  “ Osram Fluorescent 
Lamps and  G .E.C. F ittin g s,”  issued by 
the General Electric Co., L td ., comprises 
28 pages of inform ation relating  to  80 W 
and 20 W fluorescent lam ps, and  the 
auxiliary ' gear—starting  switches, capaci­
tors for pow er-factor correction an d  chokes 
—as well as details of more th a n  th irty  
different types of lam p fittings.

Two new publications from S tandard  
Telephones and  Cables, L td ., C onnaught 
House, Aldwych, London, W .C .2. One 
introduces the “  Sim ultaneous Tw enty 
Continuous Load Telem eter,”  w ith  elec­
tronic te leprin ter impulsing, by  which a 
single telephone circuit can be m ade to  
carry  supervisory control and  indication of 
switchgear, telephone conversations and 
switching, an d  tw enty  sim ultaneous con­
tinuous m eter readings. Tho o ther leaflet 
gives particulars of a  staff location system  
operating on th e  principle of light combina­
tions.
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C on trac ts  Open
W E give below the la test information 

regarding contracts fo r which tenders 
are invited. In  the case of overseas con­
tracts, particulars are  to be had  from  the 
Board of T rade, M illbank, London, S .W .l 
(corner H orscferry R oad), unless otherwise 
s ta te d : —

Stone (S ta ffs ) , Decem ber 14.—Con­
version of Longton R oad pumping station  
from  steam  to electricity, fo r R .D .C . P a r­
ticulars from  Engineer, Town H all, Stone, 
Starts.

South W estm o rland , December 14.— 
Supply of centrifugal pum ps and  motors, 
w ith sw itchgear in  duplicate, for R.D.C. 
P articu lars from E ngineer’s D epartm ent 
Council Offices, 30, Low ther S treet, 
K endal.

Epsom and E w ell, Decem ber 16.— 
Supply, delivery and erection of (a) one 
500 kVA three-phase transform er, and  (b) 
one ten-panel 11 kV, 150 MVA truck  typo 
sw itchboard. Specifications from  Town 
Clerk, Town Hall, The Parade, Epsom, 
Surrey ; deposit, £ 1.

Cleethorpes, Decem ber 20 .— Supply of 
four 500 kVA transform ers. Specifica­
tion from  Borough E lectrical Engineer and 
M anager, Showrooms and  Offices, Grimsby 
R oad, Cleethorpes, Lincs.

Essex, Decem ber 20.—Applications in­
vited for electrical installations in two new 
schools, a t  Chingford and  Chigwell. Con­
trac ts  will be in  th e  region of £2  000 each. 
Specifications and  drawings will la te r be 
forw arded to  selected contractors. Apply 
to :  C ounty A rchitect, County Hall,
Chelmsford.

R om ford , D ecember 23.—Electrical in ­
stallations in 144 three-bedroom  and  four- 
bcdroom type perm anent houses on the 
Gobions E sta te . Specification from 
Borough Engineer and Surveyor, Town 
H all, R om ford ; deposit, £2 2s.'

Forres, D ecember 23.—Electrical work 
o n ‘32 houses a t  Eleurs Place, Forres, for 
Town Council. Particular's from Town 
Clerk, F o rre s ; deposit, £3  3s.

B righton , December 30.—M anufacture, 
delivery, se tting  to  work of electrically 
driven booster pum p, m otor, control gear, 
e tc ., a t  A ldrington station , capable of 
norm al o u tp u t of 60 000 .galls, per hour. 
P articu lars from W aterw orks Engineer, 12, 
B ond S treet, B righton, 1 ; deposit, £2  2s!

Exeter, Decem ber 30.— Supplv, delivery 
and  erection of two 12 000 kVA tran s­
formers.. Specification from City E lectrical 
Engineer, E lectricity  Offices, '46 , N orth  
S tree t, E xeter.

Leeds, December 30.— Supply and 
delivery of electrically operated  pumping
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p lan t, w ith motors, switchgear, e tc . Par­
ticulars from Sewerage E ngineer’s Office, 
Civic H all. Leeds.

N ew p o rt, M on., Decombor 31.—E lectri­
cal installations in 134 houses on Alway 
Farm  estate . Specification from  Borough 
Electrical Engineer, E lectric House, Dock 
S treet, N ewport, M on.; deposit, £1 Is.

Shoreham -by-S ea, January  4 —Taking 
down of existing s tre e t lam ps and  erec­
tion of new steel or eoncreto columns, 
complete w ith lanterns, sodium dischargo 
lam ps, e tc ., giving a  m ounting heigh t to  
lamp of 25 ft. Specification from S ur­
veyor’s Office, 31, John  S treet, Shoreham- 
by-Sea; deposit, £3 3s.

K eighley, Ja n u a ry  11.—Supply and  de­
livery of stree t lighting posts and  fittings 
for housing schemes a t  B racken B ank and  
Woodhouse. P articu lars from  Town Clerk, 
Town Hall, Keighley.

Hastings, Jan u ary  13.—M anufacture, 
supply and  delivery of two 2 000 kVA 
Scott-connected transform ers, and  fwo- 
s w itch kiosks. Specifications from 
Borough E lectrical Engineer and  Manager, 
12 and  13, Y ork Buildings, H astings.

M anchester, Ja n u a ry  13.—Supply, de­
livery and  erection, over period of two 
years, w ith option to  term inate  a t  end 
of first year, of 6.6 kV  sub-station switoh- 
gear. Specification from  C hief Engineer 
and  M anager, E lectricity  D epartm ent, 
Town H all, M anchester, 2 .

Sheffield, Jan u ary  15.—Tenders for pu r­
chase and rem oval of redundan t p lan t 
from Noepsend' power station , including 
two turbo-alternators and  ancillary p lant, 
12 500 k W ; electric feed pum ps; spare 
motors, e tc . Details of p lan t available 
from General M anager, Commercial S tree t 
Sheffield, 1 .

C am berw ell, Ja n u a ry  2 0 —Supply of 
electric lam ps fo r 12 m onths. P articulars 
from Engineer and  Surveyor, Town H all, 
Camberwell, S.E.15.

N o rth  of Scotland H y d ro -E le c tric  Board, 
Ja n u a ry  21 .— Construction, completion 
and  m aintenance of tho P itlochry dam  and 
power station , Tum m el-G arry hydro-elec­
tric project. P articu lars from tho E ngin­
eers, Sir A lexander Gibb and  Partners, 
39, N orthum berland Street, Edinburgh, 3 , 
and  Queen A nne’s Lodge, London, S .W .l; 
doposit, £5.

N ew  S outh  W ales, A us tra lia , Decem­
ber 23.— Supply of steam  raising p lan t and  
12 500 kW  tu rbo-a lternato r and  auxiliary 
equipm ent, for P o rt K em bla power station . 
Particu lars from  New South W ales Govern­
m ent Offices, London.
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Company News
V e r a  C r u z  E l e c t r i c  L i g h t ,  P o w e r  a n d  

T r a c t i o n  Co., L t d . — Statem ent for 1945 
shows operating revenues £78 359, operat­
ing exes., includg. taxes, £68 520; deficit 
a t  end y r. £89 201 (£95 873).

B a r c e l o n a  T r a c t i o n ,  L i g h t  a n d  P o w e r  
Co., L t d . —N et income for 1945 
®2 013 667, compared w ith $2 810 892 for 
1944. Owing to continuous restrictions on 
the transfer of funds from Spain n e t in­
come was placed in  suspense account. 
Gross income from subsidiary companies 
accrued, b u t n o t received, was $4 083 634, 
against $4 688 574.

D e c c a  R e c o r d  C o . ,  L t d . —Full accts. to 
Mar. 31 show blco. from trdg. acc t., incldg. 
divs. from sub. cos. and  E .P .T . rccov. 
£51 000, after m anagm t. exps., etc., 
£131 286 (£123 168), plus in t. nil (£858), 
fees £399 (£491) and  divs. from Decca 
Records, Inc. £1 188 (£1 7S1), mkg.
£132 873 (£126 298). To dirs.’ fees £1304 
(£1 550), m ain t. p lan t £13 588 (£11 883), 
depreen. £7 447 (£8 251), in t. £1 821 (nil), 
deb. trustees’ rem un. £200 (same), A .R .P . 
exp. £108 (£965), W ar D amage A ct prems. 
nil (£255), lvg. £108 405 (£103 194). Deb. 
in t. takes £12 927 (£14 054), inc. tax
£40 822 (£42 357), prem . on redpn. debs, 
nil (£215), p tg . pref. div. a t  16% £4 608 
(same), final ord. div. 79£%, making 
112*% (same); fwd. £37 352 (£27 025).

E l e c t r i c  a n d  M u s i c a l  I n d u s t r i e s ,  L t d .  
—N et prft. to  Juno  30, £165,000
(£150 085). To pref. div. £14 835
(£15 525), ord. div. 6 % and bonus 2% 
(same) £127 727 (£119 018), fwd. £291 340 
(£268 902). Cons, accts. show trdg ., etc., 
p rft. £837 830 (£1 348 685). To pensions 
£74 088 (£64 790), d irs .’ fees £5 705 
(£4 349), p a ten t rights nil (£50 000), tax  
£302 935 (£706 207), tax  res. £259 291 
(£337 637), lvg. n e t p rft. £195 811
(£185 702), fwd. (after divs.) £437 399
(£384 150). Cons. bice, sheet shows stk. 
and  w ork £2 623 248 (£4 485 101), debtors 
£2 201 357 (£1 400 016), Govt. secs. £1 000 
(nil), ta x  certs. £1 413 525 (£778 300),
cash £1 124 034 (£531 074); creditors and 
contings. £2 530 837 (£2 143 706), surplus 
and res. £737 399 (£684 150).

A b e r d a r e  C a b l e s ,  L t d . —A South 
African company, A berdare Cables of 
South  Africa, has been formed to  take  over 
and  develop business in  the U nion and 
closely related  m arkets. The new com­
pany  will a c t as agents for the English con­
cern un til its  P o rt E lizabeth  factory  is 
erected and in  production, which is ex­
pected to be abou t the end of n ex t year. 
Steps are being taken  to  secure permission 
to  deal in th e  whole of the share capital on
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the London m arket. The com pany’s 
announcem ent shows th a t  the new firm is 
capitalised a t  £350 000, consisting of 
£100 000 5*% cum ulative preference £1 
shares an d  £250 000 ordinary  5s. shares. 
The English com pany subscribed a t  p a r 
for 226 000 o rdinary shares and  its 
shareholders for 163 500, and  the balance 
of the capital was subscribed b y  o ther 
interests. In  addition to cables, th e  South 
African com pany will m anufacture o ther 
devices now produced by the English com­
p an y ’s subsidiary, South  W ales Switch- 
gear, L td . A t a  la te r stage, o ther 
specialities will be m anufactured.

D i c t o g r a p h  T e l e p h o n e s ,  L t d . —Cons, 
trdg . p rfts . to August 31 £48 927
(£49 324), plus in t. £ i 6 (£182). To d irs .’ 
fees £500 (£1,146), inc .-tax  and E .P .T . 
£25 034 (£28 543), pensions £2 895
(£2 887), w ar dmge. nil (£202), lvg. group 
cons, n e t p rfts. £20 514 (£16 728), less 
p rfts. re ta ined  on subsids. £2 115 (£798), 
lvg. p a ren t co. n e t p rft. £18 399 (£15 930). 
To genl. res. £5 000, benevolent fund 
£250, div. 11% (all same), fwd. £11 738 
(£10 689). Cons. blco.-sheet shows n e t 
cu rren t assets £22 515 (£48 375).

Metal Prices
Monday, D ecem ber 9

Copper— Price Inc.- Dec.
B est Selected (nom .)...per ton  £96 10 0 — —
Electro W ire bars ... „ £98 0 0 — —-
H.O. W ires, basis » £112 5 0 — —
Sheet . . .  ............... »» £138 10 0 — —

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

Brass (60/40)—
10K d.Hod basis ................ — —

W i r e .............................. .i Is . 3%<L — —
Iron and Steel—

Pig Iron  (E . Coast He-
£8 19 0m atite  No. 1) ...p e r ton — —

Galvanised Steel Wire
(Cable Armouring)

£33 0 0basis 0.104 in. ,, —
Mild Steel Tape (Cable

Armouring) basis
0.04 in.) ................ »» £21 15 0 — - -

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

T in—
Ingo t (minimum of

99.9% purity) »i £384 0 0 —
W ire, basis ................ ] per lb. 4s. 10 Jd. —

Alum inium  Ingots ...p e r ton  £72 15 0 —  —
S p e l t e r ................................  „  £55 0 0 -  —
Mercury (spot) . . .  per bo tt. £25 0 0 —  —

Prices of galvanised steel wire and steel tape  supplied by
O.M.A, O ther m etal prices supplied by B .I. Callender’s 
Cables, L td . The la tte r  prices are nom inal only nnd do 

n o t include any  allowances for ta riff charges.
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Commercial Information
M ortgages and Charges

N o t e .—  T he  C om panies A c t o f  19 0 8  provides th a t  
every  mortgage or charge sha ll be registered w ith in  
2 1  d a y t a fter i t t  creation, a n d  th a t every com pany  
shall, in  its a n n u a l su m m a ry , specify the to ta l am ount 
o f debt due from  i t  in  respect o f  mortgages or charges. 
T he fo llow ing  mortgages a n d  charges have been 
registered. T he to ta l debt prior to the  present creation,  
as shown in  the  a n n u a l su m m a ry , is g iven— m arked  
w ith  an  *— followed b y  the  da te  o f the su m m a ry , but 
such to ta l m a y  have been reduced.

G e n t ,  H u r l e y  a n d  O r r i n g e ,  L t d . ,  
Leicester, electrical engineers.—Nov. 4, 
charge, to  Leicester Tem perance and 
General P erm anen t Building Society secur­
ing £3 000 and  any o ther m oney (includ­
ing any  fu rth er advances), e tc . ; charged on 
workshops, b a tte ry  charging station  and 
cotts. 8, 10, 14, 16 and  16a, Y ork R oad, 
Leicester. *Nil. Ju ly  11, 1945.

County Court Judgm ent
N o t b .—  T he publication  o f ex tracts  fr o m  the  

"  R egistry o f C o u n ty  C ourt J u d g m e n ts "  does not 
im p ly  in a b ility  to p a y  on the p a r t o f  the persons nam ed. 
M any o f the ju d g m en ts  m a y  have been settled  between 
the parties or p a id . Registered ju d g m en ts  are not 
necessarily fo r  debts. T h e y  m a y  be actions. B u t  the  
Registry m akes no distinction. Jud g m en ts  are not 
returned  to the  R eg istry i f  sa tisfied  in  the Court books 
w ith in  2 1  days.

R a d i o  E l e c t r i c a l  R e p a i r  C e n t r e  (sued 
as a  firm), 141, A lfred S treet, South,

Coming
Friday, December 13 (To-day)

in s t it u t e  o p  w e l d i n g .— B irm in g h a m .
“  E le c tro n ic  C o n tro ls  fo r  R e s is ta n c e  W e ld e rs ,"
B . G. H ig g in s .

in s t it u t e  o p  E c o n o m ic  e n g i n e e r i n g — 
L o n d o n . " I n d u s t r i a l  H e a t in g ,”  J .  1?. K ell.

7 i . e ! e „  N . E a s t e r n  s t u d e n t s ’ s e c t i o n . —
N e w castle -o n -T y n e . “  I n d u s t r i a l  E le c tro n ic s ,  
p a p e r s  b y  M essrs . F in la y ,  E d g le y  a n d  R ic h ­
m o n d . 6.30 p .m .
Saturday, December 14

T.E.E.. X . EASTERN STUDENTS’ SECTION,— 
M id d le sb o ro u g h . V is it  to  t h e ' W o rk s  o f  th e  
" E v e n in g  G a z e tte .” S .15 p .m .

I .E .E ., X . MIDLAND STUDENTS’ SECTION.— 
L eeds. P ro b le m s  a f te r n o o n .  2.50 p .m .

I .E .E ., N . WESTERN S T '-n tf .  VS SECTION. 
M a n c h e s te r .  V is i t  to  B .ll.G . S tu d io s , P ic c a ­
d illy .

ELECTRICAL ENGINEERING SOCIETY. —
L o n d o n . V is i t  to  H i th e r  G reen  T e le p h o n e
E x c h a n g e . 2.30 p .m .
Monday, December 16 

I .E .E .. X .E . C E N T R E .—  N e w c a s t le - o n - T y n e .
” P o w e r S u p p ly  fo r  G e n e r a t in g  S ta t io n
A u x i l ia ry  S e rv ic e s ,” W . S z w a n d e r . 6.15 p .m .

I.E .E ., X .W . STUDENTS’ SECTION.—M a n ­
c h e s te r .  “  M o tio n  S tu d y ,”  H . G. M cK enzie. 
6.55 p .m .  ,

BIRMINGHAM ELECTRIC CLUB.— L ig h tn in g  
a n d  th e  E n g in e e r ,” D r. T . E. A llib o n e .
6.30 p .m .

THE ELEC TRIC IA N

Nottingham , repairers. £11 11s. lOd.
October, 10.

Order for D ischarge
B a d e r ,  K aspur Erw in, residing a t  53, 

Canons Drive, Edgware, Middlesex, con­
sulting engineer, described in th e  Receiving 
Order as K aspar B ader, lately, residing at 
25, Selborno Gardens, H endon, London, 
electrical equipm ent m anufacturer, and 
lately carrying on business a t  W estm ore­
land  Road", H endon, London. Court. 
High Court of Justice . D ate  of O rder— 
October 24, 1946. H ie  C ourt ordered th a t 
the b an k ru p t’s discharge bo suspended 
for . nine m onths, and  th a t  he  be  discharged 
as from Ju ly  24, 1947, the ground given for 
the suspension being th a t  th e  b an k ru p t had  
been guilty of m isconduct in relation to 
his property  and  affairs.

Order Annulled
P o o l e , W illiam Stanley, residing and  

carrying on business a t  H igh S treet, 
Q ueensbury, near H alifax, in York, elec­
trician. Court—H alifax, Receiving order, 
da ted  Decem ber 14, 1937, rescinded and 
order of adjudication dated  Decem ber 14, 
1937, annulled, N ovem ber 1, 1946, on th e  
ground th a t  all debts have been paid  in 
full.

Events
Tuesday, December 17

I .E .E ., X .W . CENTRE.—M a n c h e s te r .  ” T h e  
C a tlio d e -R a y  O sc il lo g ra p h  a s  a  U n iv e rs a l  T e s t  
I n s t r u m e n t ,”  d is c u s s io n  o p e n ed  b y  E . C. 
C h e r ry .  6. p .m .

ASSOCIATION OF SUPERVISING ELECTRICAL 
ENGINEERS—L o n d o n . "  M e rc u ry  A rc  R e c t i ­
fie rs , w ith  P a r t i c u l a r  R e fe re n c e  to  th e  
a p p l ic a t io n  o f  V a r ia b le  S peed  C o n tro l o f B.C. 
M o to rs ,”  F . T. C ow ley . 6.15 p .m . (A t th e  
E .L .M .A . L ig h t in g  S e rv ic e  B u re a u ,)
Wednesday, December 18

I .E .E ., LONDON STUDENTS' SECTION.- 
V is i t  to  D a r t f o r d  I ro n w o rk s .  2.30 p .m .

I .E .E ., SCOTTISH CENTRE. — E d in b u rg h . 
" N a v a l F ire -C o n tro l  R a d a r ,” ,T. F .  C o ales ,
H . C. C a lp in e  a n d  D . S. W a tso n . 6 p .m .

EDINBURGH ELECTRICAL SOCIETY.—” E le c ­
t r i c a l  P r a c t i c e  in  S h ip y a rd s ,”  T . S. W ood.

ENGINEERS’ GUILD.—L o n d o n . ”  T h e  E d u c a ­
t io n  o f  E n g in e e rs ,”  d is c u s s io n  to  be  o p en ed  
b y  P ro f .  C . L . F o r te s c u e . 6.30 p .m .  (A t th e  
R o y a l S o c ie ty  o f  A rts .)

INSTITUTE OF WELDING.—'W o lv e rh a m p to n . 
“  R e s is ta n c e  W e ld in g  A p p lie d  to  J e t t i s o n  T a n k  
M a n u f a c tu r e ,” K . B. G ilb e r t.
Thursday, December 19

EDINBURGH ELECTRICAL SOCIETY.—A n n u a l  
W h is t  D riv e  a n d  D a n ce . S.S0 ji.m . (A t 75. 
Q u een  S tr e e t .  E d in b u rg h .)

I .E .E .—L o n d o n . “  T h e  F u tu r e  o f P u lv e r ise d -  
C oal F i r in g  in  G re a t  B r i t a in , ” C. H . S p a rk s .
5.30 p .m .

13  DECEM BER 1946



Publication SG/I05B obtainable on request from Switchgear Dept. Stafford.

THE ENGLISH ELECTRIC COMPANY LIMITED
London Office : QUEEN'S HOUSE. KINGSW AY. LO N D O N . W  C:2 

W O RKS STAFFORD - PRESTON - RUGBY - BRADFORD - LIVERPOOL

ENGLISH ELECTRIC

SWITCHGEAR
“ ENGLISH ELECTRIC,“  

A ir-B las t S w itchgear 

can be employed for 

all duties to which O jl- 

Break Switchgear Is 

applicable, and for all 

standard voltages from 

3.3 kV to275kV

13  DECEM BER 1946 THE ELEC TR IC IA N

66 kV. BOOA, tSOOMVA. A ir-B last C ircu it-B reakcr Important features

E lim in a tio n  o f o il f ire  
hazard.
High speed operation. 
Rapid arc interruption. 
Consistent performance. 
Extremely low arc energy. 
Minimum maintenance. 
Minimum contact erosion. 
Mechanical simplicity. 
Compact and space saving. 
All parts easily accessible.

P ari o f  a 66 kV. outdoor substa tion, showing b lockhouses  
co n ta in ing  "  E nglish  E le c tr ic . "  A ir-B las t C ircu it-B reakers
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D U R H A M  CATH E D R A L 

The  nave is one o f  the  finest specimens o f  
N o rm a n  archi tecture in England— per iod 1090. 
St. C u t h b e r t ’s bones lie in the Feretory

B I R M I N G H A M  B U R Y  S T  E D M U N D S  L E E D S  L O N D O N

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

F I F T Y  Y E A R S  O F  
Q U A L IT Y  & SERVICE

THE ELEC TRICIA N 13  DECEM BER 1946
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a  6 < > d  ,

' ■ % *  f 0 /

The estim ated number of electric cookers in 
service indicates YOUR potential m arket for 
SIMMERSTATS !

The SIMMERSTAT (retail 21/-), fitted in place of 
the usual 3-heat or 4-heat hot-plate switch, 
M ODERNISES any cooker, providing PER FEC T 
SIM M ERING control.

Every housewife th a t  cooks by electricity is a 
potential customer. W rite now for Trade Terms 
for immediate delivery t o :

S U N V I C  C O N T R O L S  L T D .
STANHOPE HOUSE, KEAN ST., LONDON, W.C.2 

Phone: TEMple B ar 8202

TAS/SC. 1 1 9

13  DECEMBER 1946 THE ELEC TR IC IA N
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S ENGINEERING CO.,
(NOTTINGHAM) LTD. 

HASLAM ST., CASTLE BOULEVARD, 
feto» NOTTINGHAM "  .

'P H O N E : N O TT IN G H AM  4<>068 <3 L in« ) 

'G R AM S: CAPSTAN. NO TT IN G H AM

O N  AIR MINISTRY. ADMIRALTY AND 
W AR OFFICE LISTS

R E P E T IT IO N  W O R K  
I N  A L L  M E T A L S

âerofier heats the whole room - not just one spot
W ith the A ERO FIER Portable Space Heater a l l  
the room — floor to ceiling, wall to  wall — gets 
evenly heated at once. Consisting of 2 -kilowatt 
elehient and distributing fan, compactly built in,
A ER O FIER  circulates warm air in winter, 
cooling air in sum mer—eliminating stuffiness. Of 
attractive design and colour choice, AEROFIER 
looks well in any part o f room or business 
premises. Robustly constructed. Thorough in ­
sulation makes it burn-proof, scorch-proof. Here 
is a heater of unique sales appeal. Retails a t£ io . 10
F u ll details and Trade terms from  sole concessiontiaires:
C. J . FOX &  SONS LTD., 117 VICTORIA ST., LONDON S .W .I

Telephone: V ictoria 0204

AEROFIER DISTRIBUTOR

THE E LEC TRIC IA N 13  DECEM BER 1946
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P t o v e d  

b y  T I M E . .

Products o f  TELEPHONE 
MANUFACTURING  CO., LTD.

0f  te U M  
C U R * * " 7  "  yf

M arketed  by  T .M .C .-H A R W E L L  (SALES) LTD ., 2 3 3 , SH A FTE SB U R Y  A V E N U E , L O N D O N , W .C .2 .
___________________________________T elephone : T E M p le  Bar 0 0 5 5 ._________ _____________________________

N o . 1 1  io

BEFORE the w a ith e  h igh  p rec is io n  standard  
of m an u factu re of TEMCO m a d e  them  th e  

m ost prized  of a l l  e lec tr ic  c lo c k s ; an d  so it 
w ill a g a in , b e c o m e  th e  sa m e  u n vary in g  
d eg ree  of a c c u r a c y  is b e in g  m a in ta in ed . 
S u p p lies are  im provin g  so k e e p  in  touch

its  possible io  turn a h a ir on a
PULTRA MICRO-LATHE

W rite  fo r  Catalogue CA4.

JDdSJ- .WANCHiSli-»

P U L T R A  L T D .24 , g r a v e l  l a n e ,  s a l f o r d  ^ M a n c h e ste r
P hone: B L A . 9 /81 .

The ab ility  to  perform  
such a delicate opera­
tio n  is evidence o f the  
efficiency and ve rsa tility  
o f Pultra Lathes and 
th e ir  equipm ent.

They are ideal fo r  all 
small w o rk  calling fo r  
maximum accuracy.

i 3 DECEM BER 1946 THE ELEC TR IC IA N



W. ANDREW BRYCE & CO. LTD.
SH EN LEY  RO AD , BO REH AM  W O O D , HERTS. Tel: ELStree 1875 & 1117

SHEETS a n d  STAMPINGS

TRANSFORMERS
L P / l i 'A 'A 1 A P r L l t tD  rO lt)

Robust construction, liberal internal specifica­
tions and specially developed hermeticsealing 
ensure efficient operation at constant load 
under extreme tropical conditions. Sealed 
against humidity, destruction by termites and 
other pests, these Transformers can now be 
supplied to meet your particular require­
ments. Write to us for full particulars and 
specifications.

for

THE
ELECTRICAL

TRADE

JOSEPH SANKEY b il s t o n  • s t a f f s
London Office:

168, REGENT STREET, W . l& SONS, LTD. Lontl0" 0fflce:
TH E ELEC TR IC IA N 13 D ECEM BER 1946
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WE H A K E  TH E M  F R O M  THE  
S M A LLE ST TO THE LAR C ES T

A  commutator made b y  W atliff is 
expertly produced and gives no 
trouble in service.

A dvice from commutator experts is 
always available to users o f  our 
products.

W e re c o m m en d  th a t d e s ig n e rs  
should use our standard sizes (full 
details on request) • wherever pos­
sible, but we can always supply 
s p e c ia ls  to c u s t o m e r s ’ e x a c t  
requirements where needed.

W e have been making commutators 
and slip rings for over 25 years and 
arc confident that we know our 
business.

W e produce over one million com­
m utators yearly and we arc still 
grow ing.

MANUFACTURES OF COMMUTATORS 

FOR O V E R  2 5  Y E A R S

t e l e p h o n e :  l i b e r t y  i i s i - i i s z - i i s s
’ TE L E G R A M S: .WATLIFF, PHONE, IONOON.

..CO. LTD. LOMBARD ROAD, MORDEN ROAD, SOUTH WIMBLEDON, LONDON. S.W.I9-

13  DECEM BER 1946 THE ELEC TRIC IA N
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M IN ER V A  ELECTRICAL

Varnishes
STOVING VARNISHES (Natural Resin Type) ...
IjTOVING VARNISHES (Synthetic Resin Type)
THERMO-SETTING VARNISHES ...................
AIR-DRYING VARNISHES ...
CLOTH VARNISHES 
SLEEVING VARNISHES ... ... ... Black, Clear and Colours
CORE-PLATE VARNISHES (Stoning and Air-drying) ... Black and Clear
COPPER-WIRE E N A M E L S ...................................................Black and Clear
ACID AND HEAT-RESISTING E N A M E L S ......................... A ll Colours
CABLE LACQUERS • MICA BONDING VARNISHES • COMPOUNDS

... Black and Clear 

... Black and Clear 

... Black and Clear 

... Black and Clear 

... Black and Clear

A ll Varnishes conform to B.S. Specifications wherever applicable.

Please submit your problems to our Electrical 
IN S U L A T IN G  V A R N IS H  T E C H N IC A L  D E P A R T M E N T .

PINCHIN JOHNSON
15 CLIFFORD STREET .  LONDON .  W.1 Telephone: REGent 7471

THE ELEC TRICIAN 13  DECEM BER 1946
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THANES
BATH HALL WORKS, BELL LANE, HODDESDON, HERTS

PHO NE: H O D D E S D O N  2 4 - 8 5

W IR E  and C A B L E  Co. L td .



P rim e d  in  G rea t B ritain  by S t r a k e r  B r o t h e r s  L t d . ,  1 9 4 - 2 0 0 , B ishopsgatc , E .C .2 . a n a  p u b lish e d  oy 
B O W  B r o t h îr s ,  L t d . ,  at B o u v en e  H ouse , 1 5 4 , F iee t S tree t, L o n d o n  H.C-4 . (R eg istered  a t the G e n e r a l  
Post O ffice. E n te red  as S econd  Ch.ss a t the  N ew  Vork, U .S .A ., Post O lfice.) -  F riday , D ecem ber • 13 1 9 4 6

c m  31

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

The M areges D a m  is  in  S ou th  - West F rance on the  D o r  do, 
I t  is  a n  a rch  d a m  construc ted  o f  concrete w ith  a  h e ig h t ofifttp] 
capac ity  o f  iyo ,o oo  h.p . *

R iv e r .

jPOOTECHNiKlJ

& S K & '

M EASUREM ENT L IM IT E D

F A M O U S  H Y D R O - E L E C T R IC  S T A T IO N S .


