
AUTOMATIC TELEPHO NE EXCHANGES  
including the following types

d esig n ed  fo r se rv ice  

in  a ll p a rts  o f the w o rld

D Y  close attention to technical detail 
the Company has maintained Its 

position in the forefront of Telecom
munication Engineers throughout its 
long experience. Its products enjoy 
a world-wide reputation for sound 
design and technical excellence.

The Company undertakes the supply 
lallatiorand Installation of complete Auto- 

matlcandManualTelephoneExchanges 
for Public and Private service. Auto
matic and Manual Trunk Exchanges, 
all types of Telephone Cables for 
Trunk and Local Service, Carrier 
Transmission Equipment and Cables, 
Radio Equipments for Ships.

T.A.X.
M.A.X.
R.A.X.
U .A .X .
P.A.X.
P.A.B.X.

Trunk 
Main 
Rural 
Unit 
Private
Private Branch 

M AN UAL EXCH A N G ES of all types 
CARRIER  TRANSM ISSION EQ UIPM ENT  
TELEPHO NE INSTRUMENTS of all types 
TELEPHO NE SW ITCH IN G  EQUIPMENT  

PROTECTIVE DEVICES 
RELAYS

TELEPHO NE CABLES, W IR ES  & CORDS 
LO AD IN G COILS 

M ARINE RADIO EQ U IPM ENT  
SH IPS’ TELEGRAPHS & TELEPHO NES  

CELLS & BATTERIES Dry, Fluid & Inert

S I E M E N S  B R O T H E R S  & C O . ,  L I M I T E D
ESTABLISHED 1858 W O O L W I C H ,  - L O N D O N ,  S . E . 1 8  TELEPHONE: WOOLWICH 2020

10 JANUARY, 1947 
- SIXPENCE -™WwiiTrii

HE TECHNICAL NEW SPAPER OF

T H E



The well-known, w ide range 
of A ir-Break Starters made 
by M e t ro p o lita n - V ic k e r s  
has now been extended by 
the addition of the Type 
A  A T  41 Auto  Transformer.

A S D .  2!  
up to 12'/

Suritch to
when daylight facies

io  J A N U A R Y , I947
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i ,S  ( A cHima

S O U T H

.A M E R IC A
[AUSTRALIA

THF. BRITISH THOMSON-HOUSTON COMPANY L IM ITED, WILI.ES'DEN, ENGLAND. A3370 2C

10 JA N U A R Y  ip # j THE ELEC TR IC IA N
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EDINBURGH CASTLE 
The Castle stands on a precipitous height, 
dominating the capital city of Scotland, and was 
formerly the seat of the Scottish Kings

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

L E E D S
L E I C E S T E R
L I V E R P O O L

B I R M I N G H A M
B R I G H T O N
B R I S TO L

THE ELEC TR IC IA N io JA N U A R Y  1947
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TERMINAL 
BOX

FOR L.T. CABLES

Apart from a wood bush at the lower end for the entrance of the cable this 

box is composed entirely of moulded insulating m aterial w ith five 44 knock-outs'* 

provided in a spigoted cap for taking out the cable cores. Available in

two sizes and suitable for a range of single to five core cables.

W r ite  for particulars.

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

10  JA N U A R Y  J9-J7 THE ELEC TR IC IA N
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/»*
V / t X 7 i J

0

I t  doesn ’t  y e t m eet the  dem an d — b u t we are  do ing  all we 

can  to  ' h asten  th e  happy  day. T h e re  are  m any 

factors c o n trib u tin g  to  th e  co n tin u ed  sho rtage , b u t 

one by one w e are overcom ing th em  a n d  narrow ing  

the  gap betw een  o rd er an d  deiivery . And production 
is not being achieved at the expense of quality. I n  fact, 

J . & P . have now  dem obbed  “  W a r E m ergency  ” 

a n d  re in sta ted  fu ll C .M .A . s tan d a rd s—  

the  stan d ard s  th a t  are  acknow ledged  the  

w orld  over as’th e  b u y e r’s su rest guaran tee  

o f  reliab ility .
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SINGLE PHASE . . . .  from H.P.-1000 r.p.m. to i  H.P.-1500 r.p.m.
CAPACITOR START . . . from & H.P.-1000 r.p.m. to $ H.P.-1503 r.p.m.
CAPACITOR Start and Run . from H.P.-1000 r.p.m. to } H.P.-1500 r.p.m.
P O L Y P H A S E .......................from '/s H.P.-1000 r.p.m. to J  H.P.-1500 r.p.m.
V O L T A G E S ........................ 200/210, 220/230, 240/250 & dual voltage 110-115/220-230
C Y C L E S ............................... Standard 50 or 60 cycles —  special freg. if desired

N EW M A N  INDUSTRIES LIMITED, YATE, BRISTOL. London Office : 32 Victoria St, S.W .I

Cogent

IO JA N U A R Y  1947 THE ELEC TR IC IA N
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T H E  G E N E R A L  E L E C T R I C  CO.  L T D

A n n o u n c e s

t h a t  E l e c t r i c  D i s c h a r g e  L a m p s  

previously marketed under their 

registered trade mark ccO SIRA ”  
a n d  e l e c t r i c  l a m p s  p r e v i o u s l y  

marketed under their registered trade 

mark “ O S G L IM ”  will from 

i s t  J A N U A R Y ,  1947 

( e x c e p t  fo r  e x i s t i n g  s to c k s )  be  

m a r k e t e d  u n d e r  th e i r  r e g i s t e r e d  

t r a d e  m a r k  —

Announcement o f The General Electric Co. L td ., Magnet House, Kingsway, London, W.C.2

THE ELEC TR IC IA N 10 JA N U A R Y  1947
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M E R S  S
Y S T H E  S H.
GARD E'të - L3NDÛ

ree mai ? t co . p an tints,
atrr Svs'itch Chili- ■ iciCor.su!S«is.,_cum!

ELECTRICITE SE R V IC E

SWITCH psi

io JA N U A R Y  1947 THE ELEC TR IC IA N



TEM EEH LOCKS
T he CURRENT w ay o f  t e l l in g  th e  TI ME

N'OT [to the sa m e extent a s  in  the g o o d  old  
d ay s of cou rse , but su p p lie s  are im proving;

so  b y  k e e p in g  in  touch  w ith  

your u su a lw h o le sa le r y o u  w ill 
o c c a s io n a lly  b e  a b le  to do 
som e of your custom ers, and  
y o u rse lf, quite a  g o o d  turn.

Products 0/ TELEPHONE MANUFACTURING CO., LTD.

M arketed  b y  T .M .C .-H A R W E L L  (SALESJ LTD ., 2 3 3 ,  S H A F T E S B U R Y  A V E N U E , L O N D O N , W .C .2 .
T e lep h o n e: T E M p le  B o r 0 0 5 5 .

ERICSSON TELEPHONES L t d . s e , k in g s w a y , L o n d o n , w .c.2

T i  M E  fjo t

THE ELEC TR IC IA N 10 JA N U A R Y  1947
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fa/y/ex  m u st b e  y o o e l

GEORGE H. SCHOLES
& CO ., LTD.

Wylex Works, Wythenshawe
M ANCHESTER
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A NEW  LINE

10 JA N U A R Y  1947 ■THE ELEC TR IC IA N
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A T L A S  L A M P S
f o r  S T A Y I N G  P O W E R

THORN ELECTRICAL INDUSTRIES LTD., 105-109 JUDD ST., LONDON, W .C.I. Tel. Euston 1183
NORTHERN BRANCH : STEVENSON SQUARE, MANCHESTER 1. TEL. CENTRAL 3185 
N.E. DEPOT: 46 SANDHILL, NEWCASTLE-ON-TYNE 1. TEL. NEWCASTLE 24068

6 T h is  tim e, gen tlem en , I  g o t a n  A T L A S

Atlas lamps preside at many a Board meeting . . . throwing light 
on important decisions ..  . staying bright when speeches get dull! 
More and more responsible people are choosing Atlas lamps 
because engineers, electricians and those who take the trouble to 
check up on light values know that there is no better lamp.
Every Atlas lamp is guaranteed to be made to strict B.S.I. specifica
tion and is tested at each stage of manufacture. Write for terms today.

A  C O M PLET E  L IG H T IN G  SERV ICE
planned with common sense and 
‘ eye-appeal ’. We offer you a com
plete, individual lighting service.

Our lighting engineers will supply 
you with exactly the lighting you 
need, exactly where you need it. We 
design and supply modern fittings, 
using new materials boldly, yet

W hy not get in touch? There is 
no obligation.

THE ELEC TR IC IA N 10 JA N U A R Y  1947
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Branche*

been

„ S ' .  T y p o  K a n J 0  l ig h t, b andy .

ThC l o d  t o  W  on c - n t , l  n e e ^  * p  to  Word

" r i ». •-
and continuous work w

im D o rta n t f w to r e  o l l(. o n  bo

A  ^  u  t h a t  o w in g  t o  W  " * h  m u ch  h e a v ie r
h a m m e r U  « a  w h c rc  t h e  t h p

oted (or •» « “ * .  lhe p M ^  .',« . inhammers arc furthermore borate
w o rk m a n  to  o p e r a -  ^  t h c

th °  tn3 <̂h a t^ th c  w o r k  usually  en ta ils- 
s tag in g  th a t  t h e

SPECIFICATION \9 inches 
Length - ’ u  lfes

TTo'S^ '  '  i .55 0  perm 'n-
h iu m b e r  o ( b

DrHlin2 inConcrete. Depth^ ^

No- 8 ’ No- N
N o - ® ’ 18 N o- '(>

N o - ' 0  ‘  a '  .  32  Secs.
N o . ' 8

23 Secs 
26 •• 
30 ••

0f t h e " ® " l ^ c l S '< !5Slhi"
T h e  cu rren t consumption

360  w atts . _ c  o r O  ^ P 0
ork  e ithe r the  Kang l f t

Fo r heavier w o rk . ^  ^  ^  g ood

H a m fn e r s .  o
recommended.
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I n  t h is  t h e a t r e
T o  t h e  a v e r a g e  t h e a t r e g o e r ,  a  c o m f o r t a b l e  s e a t  a n d  
a  g o o d  s h o w  i s  i n d e e d  a  t o n i c  in a s m u c h  a s  i t  i s  
a n  i d e a l  t e m p o r a r y  e s c a p e  f r o m  t h e  t r i a l s  a n d  
t r i b u l a t i o n s  o f  t h e  w o r k in g  d a y .

A s s u m in g  t h a t  y o u  to o ,  a r e  a n  a v e r a g e  t h e a t r e g o e r ,  
w e  m u s t  c r a v e  y o u r  i n d u lg e n c e  a n d  f o r g iv e n e s s  i f  
o n  t h i s  o c c a s io n  w e  a p p e a r  to  ‘ d e - g la m o u r i s e  * t h e  
l a n d  o f  m a k e - b e l i e v e  b y  p l a c in g  u n d e r  t h e  spot«. 
I 'g h t — n o t  t h e  l e a d in g  l a d y ,  b u t  t h e  h u m b le  
p r e s s in g .

F o r  i n d e e d ,  t h e  m e ta l  p r e s s in g  is  a s m a l l  p a r t  w i th  
a  b ig  p e r f o r m a n c e .  F r o m  t h e  s t a l l s  t o  t h e  s ta g e ,  
t h e  b o x e s  t o  t h e  b a lc o n y ,  t h e  m e ta l  p r e s s in g  
r e n d e r s  a h u u d r c d - u n d - c n c  u s e f u l  s e r v ic e s  to  
a r t i s t e  a n d  a u d ie n c e  a l i k e .

A s h t r a y s .  L i p s t i c k  C a s e s ,  F J a p - ja c k s ,  p a r t s  o f  a p a i r  
o f  O p e r a  G la s s e s ,  s p e c ia l  C o n ta in e r s  f o r  M a k e -u p  
C o s m e t ic s  i n  t h e  d r e s s in g  ro o m s ,  a n d  e v e n  m a te r ia l s  
f o r  t h e  s c e n ic  e f f e c t s  th e m s e lv e s ,  a r e  b u t  a  fe w  o f  
t h e  m a u y  th in g s  m a d e  b y  W r ig h t ,  B in d le y  &  G e ll  
L t d .  T h e y  a p p r e c i a t e  t h e  a p p r o a c h  a l r e a d y  m a d e  
t o  t h e m  b y  m a n y  f i r m s  a n x io u s  to  o b t a i n  s u p p l ie s  
a n d  h o p e  t h e  s i t u a t io n  w i l l  s o o n  b e  e a s ie r .

THE ELEC TR IC IA N 10 JA N U A R Y  1947



T E L E P H O N E : L IB E R T Y  1181-1182 -  1183
t e l e g r a m s :  w a h i f f ,  p h o n e , Lo n d o n

WE HAKE TH CH FROM THC 
SMALLEST TO THC LA AC E ST

H A N  UFACTURER5 OF COMMUTATORS 

FOR OVER 2 5  Y E A R S

A commutator made by Watliff is 
expertly produced and gives 
trouble in service.
Advice from commutator experts is 
always available to users of our 
products.
We recommend that designers 
should use our standard sizes (full 
details on request) wherever pos
sible, but we can always supply 
specials to customers’ exact 
requirements where needed.
We have been making commutators 
and slip rings for over 25 years and 
arc confident that we know our 
business.
We produce over one million com
mutators yearly and we arc still 
growing.

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

10 JA N U A R Y  1947 THE ELEC TR IC IA N



Announcement o f D.S. Plugs Ltd., Manchester, London, Glasgow. £ 10

THE ELEC T R IC IA N  10 JA N U A R Y  1947

^ p H E  D S Cooker Control Unit 
is a compact yet efficient 

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



t o  P e a k  P r o d u c t i o n . . . L o w e r  C o s t

Lighter and M ore Com pact, these S turdy Tools 
Speed Fabrication, A ssem bly and Installation

Smaller in size and lighter in weight for greater handling 
ease, Thor Electric Tools today have high-cfliciency motors 
that provide more power-per-pound than ever before. Vir
tually im possible to stall, they make short work o f tough  
jobs . . . and stay on their job  day after day.

T he complete Thor line o f portable electric tools includes 
drills and tappers; screwdrivers and nutsetters; grinders, 
sanders and polishers; hammers, nibblers and saw s— all in 
a wide range of styles, speeds and capacities for light or 
heavy-duty service to  m eet any requirements.

IN D EPEN D EN T  PN EU M A T IC  TOOL CO., LTD.
40 B ro ad w ay  London 5 .W . 1, England

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

A N  A U T O M A T IC  A D JU ST A B LE  CLUTCH  enab les 
this Thor U16CP Sc rew d rive r to drive screws to 

u n ifo rm  tigh tness  a t top speed.

"  F IN G ER -PO IN T ”  A C C U R A C Y  a t 2500  r.p.m. is 
w hat you get with this Va *  cap . Thor No. U14AP 

drill. O th er Thor drills up to W a "  in steel.

PNEUMATIC TOOLS • UNIVERSAL AND HIGH FREQUENCY ELECTRIC TOOLS • M IN ING AND CONTRACTORS TOOLS

10 J A N U A R Y  1947 . THE E L E C T R IC IA N
c



90

THERMAL TYPE  

STARTER  

SWITCHES AN D  

STARTER  

SWITCH  

HOLDERS

ELECTRO METHODS LTD.
I 12 B R E N T  ST., H E N D O N ,  N.W.4

Telephone: GLAdstone 6611-2

SYNCHROMATIC
PU BLIC  C L O C K S

FOR A .C .O R  D.C. SUPPLY

MAXIMUM PUBLICITY
AT

M INIM U M  COST

SYNCHROMATI C
TIME RECO RDING CO. LTD. 

L IV E R P O O L , 6
G ram s: SYNTIM E. T e l: AN FIELD  1834

TIME INSTRUMENTS ' ELECTRIC CLOCKS

S L I P K N O T
R E G D .

YOUR GUARANTEE OF COMPLETE DEPENDABILITY IN

ELECTRICAL INSULATING TAPES

, 1 6 »

F r o m  a l l  E l e c t r i c a l  

W h o l e s a l e r s  a n d  F a c t o r s

f M a n u f a c t u r e d  by ,

ROTUNDA LIMITED
D E N T O N , M ANCHESTER  

E N G LA N D

THE ELEC TR IC IA N to JA N U A R Y  1947
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IN ST RU M EN T  W IR E S  : STRAN D S & BRA ID S  

T ELEPH O N E  & RAD IO  CORDS & C A BLES  

RESISTAN C E W IR E S  : GLASS CO VERED  CO N D UCTO RS  

4 P.V.C. T U B IN G S

10 JA N U A R Y  1947

A L P E R T O N  - W E M B L E Y *  M I D D L E S E X
T E L E P H O N E :  P E R I V A L E  5 6 21-2

t e l e g r a m s : e n g i n e y o r T p h o n e , l o n d o n
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Designed by engineers for engineers, the Solon 
electric soldering Iron gives neater, cleaner, more 
efficient work In loss time. The heating element is 
right inside the b it ; giving constant heat at the 
point— where you want it. All Internal connections 
housed at end of handle away from heat and easy to 
get at. Complete with 6 ft. of Henley 3-core flexible- 
Made for the following standard voltages— 200/220, 
230/250.

S0 L0 N
SOLDERING IRON for INDUSTRIAL USE

Model shown is a standard 
125 w att round pencil bit- 
Solon. Other sizes and 
types available.

Made in England.

T. H E N L E Y ’S T E L E G R A P H  
WORKS CO. LTD.
Engineering Dept.

51-53, Hatton Garden, London, E.C.I.

T heZEN ITH  ELECTRIC CO.Ltd,
Zenith  W o rk s , V illie rs  Road, 

W illesden  G reen, London, N . W J
Phene : W lU uden  4087-8-9 

G ram s: l4Voltaohm. Phone, London"

10 JA N U A R Y  1947T F E  E LEC T R IC IA N

 Z Ü I H ---------------

(Regd. Trade-Mark)

V A R IA C  
TRANSFORMERS

(B r itis h  P a ten t N o . 439567)

PRO VIDE THE MOST ECO N O M IC  M ETHOD FOR 
ACCURATE A.C. VO LTAG E A N D  C U RREN T  

C O N TRO L

A CO M PREH EN SIVE R AN G E OF ENTIRELY 
BRITISH MADE V A R I A C  TRANSFO RM ERS 

IS N O W  AVA ILA BLE

Please allow  us to send you a copy 
o f our descriptive catalogue
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A NEW  and
comprehensive List of 

SLIDING RESISTANCES 
and DIMMERS is now 
available on application

T H E R E  H E  ST A N D S — symbol of authority in an 
orderly World — controlling —  directing -  • obeyed because 
absolutely trustworthy and reliable.
What a fitting comparison with B IR C H  R E S IS IA N C E S , 
Arms of the Ohm’s Law . . ,
Backed by many years of practical experience in wrncn 
their reliability has been tested under all conditions, 
B IR C H  R E S IS T A N C E S , 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.

B i r c h

Registered Trade M ark

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

Resistances rtf^ u0'
. g % p

M ay we quote you for . »>s L S  w  V

any of the following :—
RADIAL TYPE REGULATORS-SLIDINC RESISTANCES-D IM M ERS-ASBESTOS WOVEN RESISTANCE 
NETS AND CRIDS-HEATING ELEMENTS-RESISTANCES FOR SPECIAL REQUIREMENTS, ETC., ETC.

H . A . B I R C H  &  C O . L T D . ,  Wilohm Works, Wood Street- W ILLEN H A LL, STAFFS 
Telegrams: "W IL O H M ,”  Willenhall. Telephone: Willenhall 494-495

10 JA N U A R Y  1947 THE ELEC T R IC IA N
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.Sturdily built with heavily ,-r.
' plated base .moulded 
■ handle,'& cover, colour 
enamelled in various attractive 
shades or heavily nickel 
plated. Voltage as required 
iSO m tts in each case. . .
• v; Earth 'connector. 
Approximate wight-6lbs.

C l  A Y  T O N , H W I S i  M I I U R ,  I T D
c m  W ORKS. M A N ILLA  S O O m /lD -O a-S C ASupplied through Factors only

P R E S S IN G S

R e t a i l  s e l l in g  
P r i c e  3 0 /-
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1,050 H.P., 11,000 VOLTS, 
Preformed coils, electrically 
v.elded joints, flash tested 
23,000 volts on completion. 
W o u n d  at W e m b le y ;  
running North of England.
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“ B IG  B E N ” is always up to the minute, never falling a step 

behind or getting one in front. Unlike Big Ben, we at SANDERS— 

WEDNESBURY, endeavour to be always a step in front, but the 

abnormal conditions of today unfortunately will not permit us to 

keep pace with the demand for our products. Shortage of supplies, 

restrictions, etc. are gradually being overcome—meantime, modifications 

to existing ranges and entirely new designs are being planned to keep 

Sanders switchgear, fusegear, sockets, plugs etc., ‘up to the minute.’

WM. SANDERS & CO. (WEDNESBURY) LTD.. WEDNESBURY. STAFFS.
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T E L E P H O N E  B IL ST O N  4 1 10 1/ 8

Shown, are '* Brook ”  type, ** Peaked ”  and "  Flat ”  patterns. 
In each case a Joggled joint renders the covers firm and 
rigidly Interlocked when laid. The ends of Flat and Peaked 
covers are respectively convex and concave, so enabling 
the many obstacles met with to be easily overcome.

Lengths, 18 in. and 36 in., widths, in. to 12 in. Details 
of reinforcements and other information are contained in a 
booklet, which will be Dosted 
to you on request
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D U R A T U B EDURASTRIP
D U R A S L E E V E

DURATWINFLEX
DURATHREEFLEX
DURATHREECABIE
DURATWIHCABLE
DURATWINFLAT.

DURATHREEFLAT

DURAW IRE

DURACABLE

A C C E S S O R I E S  L
[ M A N U F A C T U R E R S  O F  E L E C T R IC A L  A C C E S S O R IE S !

ULVERSTON • LANCASHIRE

So/t Manufacturers:

DURATUBE a WIRE ltd
FEUHAM • MIDDSX

B U R D E T T E
DAY A N D  NIGHT MACaulay
F O R  R E L I A B L E  S E R V I C E  4 5 5 5

W E REPAIR, REWIND, AND REDESIGN A.C. AND D.C. MOTORS, ALTERNATORS 
ROTARY CONVERTERS AND CONTROLLERS.

N o th in g  to o  Sm all ,  N o th in g  to o  L a rg e .  W E  C O LLEC T  A N D  D E L IV E R .

BURDETTE &  CO., LTD., Stonhouse S treet, Clapham, LONDON, S .W .4
E S T A B L IS H E D  O V E R  3 5  Y E A R S .

The registered Trade Mark on 
Ashley Electrical Accessories is a 
guarantee of reliability and of quality 
second to none.

It is regretted that supplies are 
still far short of customers’ require
ments, but output is being distributed 
in strict fairness to all.

As the raw material situation 
improves, delays and shortages will be 
eliminated.
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Nettle
inspection 
LAMPS ■

ALL PATTERNS COMPLY STRICTLY 
W IT H  HOME OFFICE REGULA
TIONS W IT H  REGARD TO PRO
TECTION AGAINST E L E C T R I C  
SHOCK. NO NIPPING OF FLEXIBLE 
IS POSSIBLE AND NO 
EARTHING OF GUARD IS 
NECESSARY. CAN BE SUP
PLIED W IT H  EDISON 
SCREW HOLDERS OR 
FOR THREE PIN 
LAMPS.

No. 33 W idth 
3̂  in. For use 
where space is 
restricted.
No. 37. A ll
insulated. For use near 
Switch - gear. Electric 
motors, etc.

Illustration above In sec
tion clearly shows the wide 
margin of safety inherent 
in the ‘ N ET TLE ’ design. 
Below are illustrated 
models from the range.

No. 33 No. 37 No. 31

No. 39. Watertight. 
Suitable for use in 
Breweries, etc. Lamp 
totally enclosed.
No. 30 No. 39

No. 38. Heavy 
D u t y .  T o u g h  
Rubber Handle.

Mo. 38

No.3!. Reflecto 
Type.

> No. 30. Standard
Type. Construc

ts tion as shown
w** above.

HARPER ROAD 
WYTHENSHAWE 
MANCHESTER
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MISCELLANEOUS ADVERTISEMENTS
T E N D E R

C IT Y  OF B R A D F O R D .
B O IL E R S ,  ET C ., F O R  D IS P O S A L .

'T 'H E  E le c t r ic it y  Com m ittee o i the B rad fo rd  
x  C o rporation  in v ite  tenders fo r the purchase 1 

an d  rem oval of—
Section No. 1: Coal bunker, supporting  steel

w ork, etc.
Section  No. 2: 10-cwt. fu lly-au tom atic  push

button  e lec tr ic  goods lift .
Section No. 3: D rag-link scraper coal con

ve y o r; ca p a c ity  50 tons per hour.
Section  No. 4; 18-inch belt co n veyo r;

c a p a c ity  70 tens per hour.
Section  No. 5: Two boilers, m ade by Com

bustion S team  G enerator, L td ., each 
designed fo r a  no rm a l ra t in g  o f 80 000 lbs. 
an d  a  m ax im um  ra t in g  of 96 000 lbs. of 
steam  per hour, a t  a  pressure of 240 lbs. 
per sq. in  and  a  tem pera tu re  of 720/750 
degrees F a b r . ; com plete w ith  stokers, fans, 
au x ilia r ie s , etc., and a lso  inc lud ing  sup
p o rting  steelw ork an d  bu ild ing  steelwork, 
a n d  one steel ch im ney  fo r the two boilers. 

Tenders w ill be considered fo r an y  or a ll 
of the Sections.

T he  p lan t can, b y  appo intm ent, be seen in 
operation a t  the C o rpo ration ’s V a lle y  Pow er 
S ta tion .

Fo rm  of Tender and fu rth e r p a rticu la rs  
m ay  lie obtained  on ap p lica tion  to the Elec- , 
t r ic a l En g in e e r and  M anager, 45 to  53, Sun- } 
b ridge Road, B rad fo rd , to whom a l l  enquiries 
respecting  the p lan t should  be addressed.

Tenders, on the forms provided, m ust be 
delivered to the undersigned not la te r  than  
10 a.m . on Tuesday, 18th Fe b ru a ry , 1947, and 
no tender w i l l  be received unless enclosed in  I 
a  p la in , sealed envelope b ea rin g  the  words I 
“  Tender fo r purchase, etc., of B o ile rs ,"  but ! 
not bearing  a n y  m a rk  or nam e in d ica tin g  the 
sendei.

The h ighest or an y  tender w il l  not 
necessarily  be accepted.

W . H . L E A T H E M ,
Tow n Clerk.

Town H a ll,  B R A D F O R D .
Ja n u a r y ,  1947.

S IT U A T IO N S  V A C A N T
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 I T Y  

D E P A R T M E N T .
A P P O IN T M E N T  O F M A IN S  R E C O R D S  

D R A U G H T S M A N . 
A P P L IC A T IO N S  are  inv ited  fo r the above 

■‘ Aposition. A p p lican ts  m ust have had  sound 
experience in  the su rvey in g  and  p lo ttin g  o f I 
m ains records,the rev is ion  of O rdnance Su rvey  I 
M aps, and  the p rep ara tio n  o f m a ins  extension 
p lans. Experience in  the p rep ara tio n  of sub
sta tion  layou ts  w il l  be an ad d itio n a l 
advan tage.

The sa la ry  w ill be in  accordance w ith  Class 
M, G rade  10b, of the N a tio n a l Jo in t  Bo ard  
Schedule, com m encing a t  £381 per annum .

The appo in tm ent w il l  be sub ject to the pro
visions of the Loca l Governm ent Sup eran n u a 
tion  Act, 1937. A p p lican ts  m ust p re fe rab ly  be 
not m ore than  40 years  of age, or have  had 
p rev ious Lo ca l A u th o r ity  service, ca rry in g  
tran s fe r  va lu e  w ith in  the m ean ing  of the  Act. 
The selected ap p lican t w ill be requ ired  to 
pass a  m ed ica l exam ination .

A pp lica tion s on form s to  be obtained from  
the undersigned  a re  to be returned  to me 
not la te r  than  M onday. 3rd Fe b ru a ry , 1947, 
accom panied’ b y  copies o f n o t m ore th an  three 
recent testim onia ls .

C anvass ing  o r an y  com m unica tion  to a 
m em ber o f the Council, e ith e r d ire c tly  or 
in d ire c tly , i3 proh ib ited  an d  is a  d is
qualification .

JO H N  E .  S T R U T H B R S ,
G enera l M anag er and Eng ineer. 

Com m ercial Street,
S H E F F IE L D ,  1.

THE ELEC TR IC IA N

S IT U A T IO N S  V A C A N T  •
B R IG H T O N  C O R P O R A T IO N  E L E C T R IC I T Y  

D E P A R T M E N T ,
E le c t r ic  House, Castle Square , B rig h to n , 1. 

A P P O IN T M E N T  O F C H IE F  D EM O N S T R A T O R . 
A IM PL IC A T IO N S  a re  in v ite d  from  cand idates 

■r v of good education  an d  tra in in g  fo r the 
position of C h ie f D em onstrator.

Candidates m ust ho ld  e ith e r the D ip lom a 
or the C ertificate  fo r E le c tr ic a l H ousecraft 
of the  E .A .W . T h e y  m ust be com petent to 
o rgan ise  and  conduct Lectu re  Dem onstrations 
and  to  advise  in  the showroom or on con
sum ers’ prem ises on the selection and  use of 
domestic e lec tr ica l ap p liances and  com m ercia l 
cooking ap pa ra tus.

Com m encing s a la r y  w ill be accord ing  to 
q ua lifica tion s an d  experience. The g rad ing  
of a  fu lly  qualified  D em onstrato r holding the
E .A .W . D ip lom a is A .P .T .l of the N a tio n a l 
Scales (£330 to  £375), p lus w a r  bonus, a t  
present £48 2s. per annum .

T he  ap po in tm ent w il l  be sub ject to the 
provisions of the  Lo ca l G overnm ent Super
a n n u a tio n  A ct, 1937, and  the  selected cand i
date w il l  be requ ired  to pass a  m edical 
exam ination.

A pp lications, w h ich  m ust be m ade on a  pre
scribed form , to be obta ined  from  M r. H . 
l ’ ryce-Jones, 31.Eng., En g in ee r and  M anager, 
B r ig h to n  C o rporation  E le c t r ic it y  D epartm ent, 
E le c t r ic  House, Castle  Square , B rig h to n , are 
to be delivered to h im  not la te r  than  .Mon
d ay, 27th Ja n u a r y ,  1947.

Canvassing, e ith e r d ire c tly  o r ind ire c tly , 
w ill d isqua lify .

J .  G. D R E W ,
Tow n H a ll.  Tow n Clerk.
B R IG H T O N , 1.
30th December, 1946.
C IT Y  A N D  C O U N T Y  B O R O U G H  OF B E L F A S T .

E L E C T R IC IT Y  D E P A R T M E N T .

A P P L IC A T IO N S  a re  in v ite d  fo r the position 
of
Assistant Power S ta t ion Superintendent.

A p p lican ts  m ust have  a  sound engineering 
tra in in g , have a  U n iv e rs ity  degree in  E le c 
tr ic a l En g in ee rin g  and/or be Corporate 
Members of the  In s t itu t io n  of E le c tr ic a l 
Eng ineers, an d  have  had  a t  least five y e a rs ’ 
experience of power sta tio n  practice . T h ey  
m ust not be m ore th a n  40 years  of age on 
the 1st Fe b ru a ry , 1947.

The  s a la ry  fo r the position is in  accordance 
w ith  G rade 5, C lass J ,  of the N a tio n a l Jo in t  
B o a rd  Schedule of S a la r ie s  fo r T echn ica l 
Eng ineers  on the stall’ of Authorised  U n d e r
takers. The scale is £651 for the firs t two 
years, £666 fo r the th ird  and  fo u rth  years , 
and  £682 a fte r  the fo u rth  year.

Pre ference  w il l  be g iven to ex-Service cand i
dates possessing the required qualifications.

In  com puting  ap p lican ts ’ ages fo r the p u r
pose of the age q ua lifica tion  clause, a n y  
periods of w a r service in  H .M . Forces w il l  
be deducted from  ap p lican ts ’ a c tu a l ages, 
provided th a t  th is w ill not ap p ly  to ap p li
cants whose a c tu a l ages would be over 45 
years  on the date of tak ing  up duty.

A pp lica tions m ust lie m ade on official forms, 
w h ich  can be obtained  from  the C ity  E le c 
t r ic a l En g in e e r an d  G enera l M anager, 
E le c t r ic ity  D epartm ent, B a s t  B r id g e  Street, 
B e lfa s t, and, w ith  copies of no t m ore than  
three recent testim on ia ls , should reach the 
Town C lerk. C ity  H a ll,  B e lfa s t, no t la te r  than  
4 p.m. on F r id a y , 24th Ja n u a r y ,  1947.

Canvassing, o ra l o r w ritten , i f  proved to 
the sa tis faction  of the  ap po in ting  a u th o r ity , 
w il l  d isqua lify .

JO H N  D U N LO P ,
C ity  H a ll,  B E L F A S T .  Town C lerk.
3rd Ja n u a ry ,  1947.
p  IR S T - G LA S S  E le c tr ic ia n  w anted, used to 

in s ta lla t io n  work. Pe rm anen t post fo r 
r ig h t  m an. A p p ly— R . J .  Kem p  and  Co. L td ., 
C oa lv ille , nea r Leicester.
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S IT U A T IO N S  V A CA N T 
B O R O U G H  OF G R A V E S E N D .

G E N E R A T IO N  S U P E R IN T E N D E N T .
A P P L iIC A T IO N S  a re  in v ited  from  Corporate 

•‘ Vm embers of the I .E .E .  and/or Corporate 
Members of the I.M ech .E . fo r the above posi
tion. M em bership  of the In s t itu te  of l<uel 
w il l  be a  recom m endation. The  position is 
Class V F , ”  G rade 3, c a r ry in g  a  s a la ry  of 
£640-£667 per an num , and  the successful 
ap p lican t w il l  be requ ired  to con tribu te  to 
the Council's  Sup erann ua tio n  Scheme.

A p p lican ts  should p re fe rab ly  be under 45 
years  of age and have  had  a  thorough t ra in 
ing  and  a  va ried  experience in  the operation 
of steam  ra is in g  an d  e lec tr ica l generating  
p lan t in  a  Selected Po w er S ta tion .

T he  G ravesend Selected Po w er S ta t io n  lias 
a  ca p a c ity  o f 13 500 K w 's  w ith  steam  a t  200 
lbs./sq. in., and  generation  a t  6 600 v. A  pro
gram m e of m odern isation  is  in  hand  and  two 
sh ift ru n n in g  is usual. . .

A pp lica tions, g iv in g  deta ils  of tra in in g  anti 
past w ork  an d  present position, together w ith  
copies of a n y  testim on ia ls , should lie sent 
to the unclersigned before F r id a y , 31st 
Ja n u a r y ,  1947.
G. Y . H A R R A P .  A  .-M. I .E .E . ,  A .I.M ech .E ., 

M .In s t.F .,
G enera l M anag e r and  Eng ineer.

B O R O U G H  OF G R A V E S E N D .
D IS T R IB U T IO N  S U P E R IN T E N D E N T .  .

A P P L IO A T IO N S  a re  in v ited  fo r the above 
•^•position from  Corporate  Members o i the
I .E .E .  The position is Class F ,  G rade ¿ .w i t h  
a  s a la r y  of £640-£667 per annum , and  the 
successful ap p lican t w il l  be requ ired  to 
undergo a  m ed ica l exam ination  and  p a r t ic i
pate in  the C o rporation 's Sup erann ua tion  
Scheme. „ . , .c

A pp lican ts  should p re fe rab ly  be under 4b 
vears  of age, an d  m ust have had  experience 
bn E .H .Y . an d  D.V. A.C. and  D.C. m ains, on 
ro ta ry  and  rectifie r p lan t, and  on the con
struction  and  operation  o f Sub-stations, over
head lines and  underground networks.

The G ravesend system  hand les about 50 
m illio n  un its  per annum , and  has 44 sub 
stations w ith  an o th er 12 Sub-stations under 
construction. The  present m axim um  demand 
is ap p ro x im ate ly  14 000 K w ’s an d  in d u s tr ia l 
loads com prise ab out h a lf  the consum ption 
of e le c tr ic ity  to the 16 000 consumers.

A pp lica tions g iv in g  deta ils  o i t ra in in g  and 
past w ork  and present position, together with, 
copies of a n y  testim onia ls , should he sent 
to the undersigned  before F r id a y , 31st
J a n u a i y ’h ŷ iu ^AP, A .M .I.E .E ., M .A m .I.E .E ., 

M .I.B .A .E .,
G enera l M anager and  Eng ineer.

C IT Y  OF P L Y M O U T H  E D U C A T IO N  
C O M M IT T E E .

P L Y M O U T H  A N D  D E V O N P O R T  T E C H N IC A L  
C O L L E G E . _  .

P r in c ip a l : A . R . Boeree, M .A., B .Sc . (Oxon),

A  P P L IO A T IO N S  a re  in v ited  fo r (a ) the post 
■**-of lec tu re r in  C h em istry ; (b) the  post of 
lec tu re r to teach E le c tr ic a l and/or C iv il and 
M echan ica l En g ineering . A  good honours 
degree of a  B r it is h  U n iv e rs ity  and  teach ing  
and  in d u s tr ia l experience a re  desirable. 
S a la r v  w ill be pa id  accord ing  to the B u rn h a m  
T ech n ica l Report. F u r th e r  p a rt icu la rs  and 
ap p lica tio n  fo rm  (w h ich  should  be returned  
w ith in  two weeks o f the appearance  of th is 
a d v o r t i s o m e a t y n ^ b e ^ d ^ f r o m

D irecto r of Ed uca tio n , 
Cobourg S treet, P lym ou th .

E x p e r i e n c e d  d r a u g h t s m e n  requ ired
fo r  e lec tr ic  cookers an d  w a ter hea tin g  

appliances. A pp lica tion s  to—South  W a les  
Sw itch gea r, L td ., B lackw ood , Mon.
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S IT U A T IO N S  V A CA N T 
W O L V E R H A M P T O N  A N D  S T A F F O R D S H IR E  

T E C H N IC A L  C O L L E G E .
P r in c ip a l:  W . E .  F ish e r, O .B .E ., D .Sc.

A P P L IO A T IO N S  in v ited  fo r appo in tm ent as 
■‘ *  Sen io r A ss is tan t in  E le c tr ic a l En g ineering . 
S a la ry  £600 to £750 per annum  w ith  additions 
fo r recognised tra in in g ; A p p lican ts  should 
be g raduates w ith  ap p ro p ria te  teach ing  and 
in d u s tr ia l experience. R esearch  experience 
a n  advan tage. F u r th e r  p a rt icu la rs  o b ta in 
able on ap p lica tio n  within 10 days of this 
advertisement from  _

F . L O N S D A L E  M IL L S ,
C lerk  to  the Governors, 

Ed u ca tio n  Offices, N o rth  Street, 
W o lverham pton .

20th December, 1946.
SO UTHEND-ON-SEA  C O R P O R A T IO N  

E L E C T R I C I T Y  D E P A R T M E N T .  _  
A P P O IN T M E N T  O F T E S T IN G  E N G IN E E R .  
A P P L IC A T IO N S  a re  in v ited  fo r the above 

■^■appointment from  Eng ineers  under 35 years  
of age who possess the m in im um  q ua lifica tion  
of G rad uatesh ip  o f the I .E .E .  o r the H ig her 
N a tio n a l C ertificate  in  E le c tr ic a l En g ineering .

The  successful ap p lican t w il l  be responsible 
to  the Sub-stations Sup erin tenden t lo r  test
ing p ro tec tive  gear, fa u lt  location , o il 
testing, etc. ,

The s a la ry  w i l l  he in  accordance w ith  Class 
F ,  g rade 8A, o f the N . J .B .  Schedule, commenc
ing  a t  £415 per annum . (Re-classification to 
Class G is now under consideration  an il w ill 
he decided before the appo intm ent is  made.) 
The appo in tm ent w ill be sub ject to the Lo ca l 
G overnm ent Su p erann ua tio n  A ct, 1951. and 
the person selected w i l l  be requ ired  to paBS 
a  m edical e x a m i n a t i o n . . . . . „

A p p lica tion s  g iv in g  fu ll, deta ils  of t ra in in g

101

I ',  11 t i l 1 ,  LV  i t a v u  ,.,7 v5 . ---------fr
En g in ee r an d  M anager, E le c t r ic  House, 
London Road, Southend-on-Sea, not la te r  than  
20th Ja n u a r y ,  1947.

Canvass ing  w ith  O L E N
M u n ic ip a l B u ild in gs , Tow n C lerk.
SO U T H B N  D-ON-S F/A.
December, 1946.

C O U N T Y  B O R O U G H  OF B L A C K B U R N .
A P P L IC A T IO N S  are  invited, from  Corporate 

members of the  In s t itu t io n  of E le c tr ic a l 
Eng ineers  fo r the position of C lU E t  
E N G IN E E R IN G  A S S IS T A N T  in  the E le c tr ic ity  
U n d e rtak in g . The conditions o f em ploym ent 
w ill be as prescribed by  the N a t io n a l Jo in t  
Bo ard , and  the s a la ry  w il l  be in  accordance 
w ith  G rade  2, Class H , a t present £806 per 
annum . A n  ad d it io n a l sum w ill be p a id  to 
the person appo inted  a t  the d iscre tion  oi 
the Council, as  a  tem po rary  m easure,, m  
respect o f extensions to  the Po w er S ta tio n , 
w h ich  w il l  extend over the  next th ree years. 
The appo in tm ent w il l  be sub ject to  the pro
v is ions of the Lo ca l G overnm ent Sup erann ua 
tion  A ct, 1937.

A pp lican ts  m ust have  had  a  sound tra in in g , 
possess good te ch n ica l qua lifica tions, and  
have a  w ide experience in  the construction, 
m ain tenance  and  o peration  o f the various 
sections o f m odern supp ly undertak ings 
o perating  Selected Po w er S ta tions. A p p lica 
tions from  engineers who have  gained  an  
extensive know ledge in  the  design and  .con
structions of Po w er S ta tio n s  w il l  be sp ecia lly  
considered. * a

A pp lica tion s, s ta tin g  fu ll deta ils  of t ra in 
ing, experience and  qualifications, together 
w ith  copies of three recen t testim on ia ls , to 
lie delivered  to R . I I .  H A R R A L ,  Esq ., M JJ'x .E- , 
En g in ee r and  M anager, E le c t r ic ity  Offices, 
Ju b ile e  Street, B la ck b u rn , in  a n  envelope 
endorsed “ Ch ief En g in ee rin g  A ss istan t, by 
18th Ja n u a r y ,  1 9 4 7 .^  g_ R O B IN S O N

Town C lerk. 

TH E E L E C T R IC IA N
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Manor E l e c t r ic  C ompany
53, V ic to ria  S tree t, London, S .W . I 

Tel.: Abbey 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, 
IM PREGNATING  OVENS, Etc.

Also A p paratus  to  C u sto m ers ' ow n specifics tions

S IT U A T IO N S  V A CA N T
H P R A N S F O R M Iv E  T ech n ica l Sa les Eng ineer.

In te rn a l appo intm ent, tendering  and 
correspondence, s ta t ic  transfo rm ers and 
a llied  ap p a ra tu s ; con versan t association re
quirem ent, S in g le  m an  (25-30) suggested due 
housing d ifficu lty ; 5-day week, pension 
scheme. P a r t ic u la rs  and sa la ry  requ ired  to 
H TC  please.—B r it is h  E le c tr ic  T ran sfo rm er 
Co., L t d , H ayes, M iddx. (Tel. H ayes  1954). 
/ " lE N E R A L  M anager, w ith  m echan ica l and 
V J e lee tr ica l q ualifications, requ ired  for 
responsible position by En g ineering  firm  of 
N a tio n a l repute. W est H id in g  of Y orksh ire . 
A p p lican t should have P u b lic  School or 
U n iv e rs ity  education  and  m ust p rev ious ly  
have had complete executive responsib ility  
fo r not less th an  500/1 000 employees, and  been 
in  rece ip t of four figure rem uneration . 
A pp ly  in  w rit in g , w ith  fu ll p a rt icu la rs , in 
confidence, to W illia m so n , B u tte rfie ld  and  
Roberts, C hartered  Accountants, 2. D a r le y  
S tree t, B rad fo rd .
JO IN T E R S  requ ired  fo r w ork  in  P e rs ia .—

Su itab le  ap p lican ts  would  be p laced  on a 
y e a r ’s co n tract w ith  good s a la ry  and 
accom m odation found.—A pp ly  Box LD H . 
“  TH E ELECTR IC IAN ,”  154, F le e t  S tree t, London, 
E.C.4.

N O T IC E S

G. R .

B y  O rder of the M in is te r  of Supp ly.
B A IN T O N ,  N O R T H A M P T O N S H IR E ,

10 M iles from  Peterborough , 5 M iles from  
S tam ford .

F o r  Sa le  by  A uction  w ith ou t reserve on 
29th Ja n u a r y ,  1947, a t  10 a.m.

P L A N T ,  E Q U I P M E N T ,  and Miscellaneous 
Stores.

In c lu d in g :—
Po rtab le  Forges, S a ltb a th  Fu rnaces. Metal- 

e lectrio  Fu rnaces, E le c tr ic  A ir  D rye rs , Gas 
Boosters w ith  Motors, R o ta ry  Pum ps, W ash in g  
M achines. H yd ro  W ash in g  P lan ts , Screw  
Presses, Pow der M ix ing  M ach ines, P a in t in g  
Ovens, V acuum  Bo ile rs, E tch in g  M achines, 
E le c tr ic  Cab le and  other e lec tr ic  and rad io  
equipm ent, copper an d  steel w ire, o il seals, 
a ve ry  la rge  q u a n t ity  of Nuts, Bo lts , R ivets , 
Screw s, and sp lit  p ins, P a in t ,  R u s t  P re 
ventives an d  va rn ish , T a rp au lin s , O ilsk ins 
and  Anti-Gas C loth ing , sm a ll tools, and m an y  
o ther item s too num erous to mention.

A T  the M in is try  of Sup p ly  Depot, No. 91, 
Ba fn ton . N orth an ts .

Peterborough (L .N .E .) 10 M iles. S tam fo rd  
(L .M .S .) 5 M iles, T a llin g to n  2 M iles, Essen- 
d ine 7 M iles.

On view  T h u rsd ay  and  F r id a y , Ja n u a r y  23rd 
and  24th, and  on M onday and] Tuesday, 
Ja n u a r y  27th and  28th, 1947, from  11 a.m. to 
4 p.m.

Adm ission by Cata logue o n ly  (p rice Is .), 
obta inab le  from  the Auctioneers.
Messrs. R ichardson , 15, B a rn  H il l,  S tam ford , 

L ines  (Ph o ne : S tam fo rd  3315),

B y  O rder of the M in is te r  o f Supp ly. 
W IT H O U T  R E S E R V E .  
A S H C H U R C H ,  GLOS.

(W ith in  2 m iles of Tew kesbury and  7 of 
Cheltenham .)

Sa le  b y  A uctio n  of about 
26 000 T Y R E S  and  wheel assem blies.
4 500 IN N E R  T U B E S .
2 000 G E N E R A T IN G  U N IT S ,  P e tro l and 

D iesel d riven , from  110 to 125 volts, and 
from  5 to 30 k ilow atts .
A  L A R G E  Q U A N T IT Y  O F  M E D IC A L  
E Q U IP M E N T , in c lu d ing  S tretchers,

io JA N U A R Y  1947

G S 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 electrical work 

W rite for sample
FRY'S METAL FOUNDRIES LTD.,
Tandem  W o rk s , M e rto n  A b b ey , London, S .W

THE ELEC TR IC IA N

TH E BUSHING CO. LTD.
H E B B U R N -O N -T Y N E



16-17 NEW BRIDGE STREET. E.C.4
PHO NE: CENTRAL 6500

M akers of Synthetic

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

CAMWttttYłU »ŁAWY

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 IN IM U M  D E L A Y

FOR EFFICIENT SERVICE WIRE

“ PO RTER,”  L IN C O LN

PENNEY & PORTER (1932) LTD., 
LINCOLN

Grams: Porter. Phone: 1706/7.

Bedside and other Tables. En am e l '
In s tru m e n t Tab les. Stands, Chairs, etc. 
M iscellaneous R U B B E R  A N D  C A N V A S  
H O S E  an d  F IT T IN G S .
A  ve ry  large, and varied , assortm ent 
of C A R P E N T E R 'S .  B L A C K S M IT H ’S,
E N G IN E E R ’S. and E L E C T R IC IA N ’S
T O O LS, Stores, etc,

A u c tio n ee rs :
B R U T O N . K N O W L E S  A N D  CO., 

in  con junction  w ith  G E O R G E  H O N E.
S A L E  D A Y S :  T U E S D A Y . W E D N E S D A Y ,

T H U R S D A Y  an d  F R ID A Y  of each week. 
JA N U A R Y  28th, 29tli, 30tli, 31st. 
F E B R U A R Y  4tli. 5th. 6th, 7th.
F E B R U A R Y  U t il,  12th. 13th, 14th. 1947. 
a t  11 o’clock p u n c tu a lly  each day.

V I E W  D A Y S :  T H U R S D A Y ,.  F R ID A Y  A N D  
SA T U R D A Y '. Ja n u a r y  23rd, 24th, 25tli,
an d  M O N D A Y S, JA N U A R Y  27th, and  
F E B R U A R Y  3rd and  10th, 1947.
F ro m  10 a.m . to 3 p.m., and  on Sa le  D ays  
from  9 a.m . to 10.30 a.m.

C A T A LO G U ES , p rice  6d. each, m ay  he had 
of the A uctio neers : B ru to n , Know les
and Co., A lb ion  Cham bers, G loucester 
(telephone G loucester 2267), o r George 
Hone, Tew kesbury (telephone Tew kesbury 

, 10).
Adm ission w ill be b y  cata logue only . 

s o r  S A L F .

E  have  for im m ediate  disposal a large 
q u a n t ity  o f N ew  In su la t in g  S leeving  

(m a in ly  Vidafiex) in various sizes. Discounts 
up to 40 per cent, a llow ab le  off cu rre n t prices 
for bu lk  purchases.—Thornle.v and Co., 82. 
lto y lak e  Crescent. Icken ham . Middlesex.
TV .C. H iggs Motors, one 15 h .p „ w ith  sta rte r. 
-*^£22 10s.: one 10 h.p.. d itto , £15.—R y la n d . 
150. M’oseley Road, B irm in g h a m . 12.

T V  .C. Ex hau st F a n s : K e ith  B la ck m an , type 
-*^S, 8 in . outlet, 15 l ip . ,  220 v . : S tu rte van t 
No. 6. 10 in . outlet, i2 li.p., 220 v . : S tu rte van t 
No. 6, 10 in . outlet. 10) li.p., 220 w :  S tu rte van t 
No. 3, 7 in . outlet, 4) h.p.. 220 v .; K e ith  B la c k 
m an, type  S. 8 in . outlet, 6) h.p., 440 v —
S. C. B ilsb y . Orosswells Road . L an g le y  Green, 
near B irm in g h am .
(V N E  8-li.p. to ta lly  enclosed V e rt ic a l F a n  

•Motor, L an cash ire  D ynam o  m ake, fo r 200 v „  
2-ph., 50 cys., a t  950 r.p.m . w ith  s ta rte r  com
plete Ex s to ck —If . ,T. I I .  K in g  and Co. L td .. 
N ew m arket En g in ee rin g  W orks. N a ilsw o rth . 
Glos.
*7 f tO O  GOOD . strong Crates. inside 

w  v  u  m easurem ents 29 in. bv 9) in . by 
3J in., |  in . th ick , battened a ll round, at 
1s. 9d. each, ex works.—L . Goldser and  Sons. 
14a. R ec to rv  Square . London. E . l  (T e l.: Step 
ney Green 2550).600 anr* 750-w. S p ira l E lem ents, large  
. q uan tities  ex stock, com petitive  prices,
5d. and  6Jd. each respective ly .—Middlesex 
E lectron  Co., L td . (Molesey 3541).
C E C T IO N A L  tim ber bu ild ings.—Com pletely 

reconditioned and equa l to new. Sizes:
6 ft. by 6 ft.. 16 ft., b y  8 ft.. 20 ft. b y  12 ft,,
56 ft, b y  17 ft... 52 ft. b y  20 ft,. 60 ft, by 
!6 ft. 6 in . N issen types: 90 ft. b y  30 ft., 95 ft. 
by 35 ft., and  others. Su itab le  fo r offices, 
canteens, workshops, classroom s, hostels, and 
bungalows. No purchase licence required. 
Offered sub ject to being unsold.—I). M cM aster 
and Co., M ount Bu res  W orks, 21c, Bu res , nea r 
Colchester, Essex. Te l.: B u re s  351/2.
"P  I R E  E lem ents.—Good q u a lity , pencil type.

W ound  nic lirom e w ire . 9) in., 1 k W . 48s. 
dozen; 500 lots, 3s. 7d. each : 1 000 lots, 3s. 6d. 
each: 5 000 lots, 3s. 3d. each. 8 in.. 750 w „  
42s. dozen; 500 lots, 3s. Id . each ; 1 000 lots. 3s.;
5 000 lots. 2s. 9d. Q uotations fo r o ther sizes. 
Im m ed iate  d e live ry  a l l  sizes. C a rr iag e  paid  
500 and  over, otherw ise  4s. 2d. ner 100 extra . 
Sam ples 5s. each.—The W e llco  G enera l 
Supplies. Knebw orth , H erts.
T V O M E S T IC  P la n t .  100-v. set, 54 cells, a l l  good 

order. Inspection .—H e n le y  House, Chel- 
sharn, U p per W a r lin g h a m , Su rrey .

io JA N U A R Y  1947 THE ELEC TR IC IA N

SOCKETS=
3 PIN , 5 AM P, SH U T T ER
A va ilab le  in good quantities

C O M P A C T  B A L L A S T  U N IT S
including strikers  

T E N A T H E R A M  S O IL  H E A T E R S
FULL LIST ON REQUEST

J. R IV L IN
16/17, B R U N S W IC K  S T R E E T . LE ED S , 2

Telephone 215IS
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TRANSFORMERS & 
CHOKES

A FEW POPULAR 
SELECTIONS

T/56. Replacement mains trans
former incorporating both 4v. 
anti 6.3v. windings. 100 ma. 
TS/7. Multi ratio output trans
former, centre tapped.
TC/15. 
60 ma.

LF Choke. 420 ohms.,

21/. 
5/. 

4/9
PLEASE  

A SK  FOR TRADE LIST

— xiLTHhk
R A D I O  C O .

B R A Z E N N O S E  S T . ,  M A N C H E S T E R  2
Telephone : Telegrams :

DEAnsgatc 5387/8 ALTHAMELEC. Manchester

dm Aft 4

Rockman
SOLDER GUNS

/3/te Çjut 
) Urit/t Jttc (
/ Çti&f/ÏMoy

W L

Minimum Heat Loss 
Maximum Efficiency 
Perfect Balance —  Effortless 
Operation
Savings in Power and Labour

E N G I N E E R I N G  C O .  L T D .  

16-18, Russell Street, M A N C H E S T E R , I

THE ELEC T R IC IA N

r, have fo r im m ediate  d isposal the follow- 
■ - ing  m ate ria ls  surp lus to our requirem ents. 

- B la c k  O iled S ilk , 13 in  sq; 394 Y e llow  
Varn ished  S ilk , 5 in . by 006 in . B la c k  V a r 
nished S ilk , 1.13/16 in . .b y  .006 m ,  Yellow  
Va rn ish ed  ¿ i lk ,  1.13/16 m . b y  .006 in . V a r 
n ished  S ilk  Sq. 394, 1.15/16 in ,  b y  .006 in. 
Va rn ish ed  S ilk , 10 m/m by .0025 sq. 394. A l l  
the above a re  b rand  new and are  offered a t  
considerab ly  less th an  m arket-prices to  c lear. 
-Le ig h to n s  (C on tracto rs), L td !,1 0 , Chandos 
Street, London, W .l.  T e l.: L an g h am  3704.
(4  p O L D  N IG H T S .” —"  Snug ”  new  unproved 

E le c tr ic  Bod-W arm er; lasts a  life t im e : 
no leaks, sim ple, safe and  e ffective : complete 
w ith  flex; thousands in  use; sam ple ca rn a g e  
pa id ; p rice  16s., inc. P .T .—W yco m w are  Ltd ., 
39. T ic ca d illy . M anchester, 1.,

A L P  G R O SS  A rco e lec tn c  T im e Lag  
—  Sw itch es  One w a y  5 amp. S/Kccessed less 
B locks. B a k e lite . Boxed and  Sca led  (New 
12s. each. R e ta ils  18s. 9d. Two T ab le  Model 
" P i r a ”  In fra-R ed  Lam ps, £5 15s. each. N o 
Tax 1 F lo o r Model (d itto ), a l l  230/50 volts.
A.G., £9 9s. N ew  and guaranteed .—L . A .
P o r r it t ,  13 and  27, W as td a le  Road , Fo re s t H il l,
O W IT C H  B L O C K S —R o un d  I .W .  and  W . E . . 
®  W e ll finished in  best q u a lity  hardwood.
3t in . b y  i  in., 48s. gross; 3 in . b y  £ in., 45s. 
gross. 2h per cent, discount. C a rr iag e  pa id  — 
E l f  M fg. Co., Sansom e P lace , W orcester. 
■DUS-BARS, 1350. 12 ft. sections, 3-phase 
D  n e u tra l Bus-Bar Cham bers, com plete w ith  
connecto rs.1 M E R C U R Y  V A P O U R  L A M P S —50 
complete, a s  new, w ith  choke8 and  co il(1 enser 8, 
400-watt bulbs. D U A L  F IT T IN G S  W I1 H  
S H A D E S .—100 as new , complete less chokes 
and  condensers. F L U O R E S C E N T  L IG H T IN G . 
—100 T w in  5 ft. Tube F it t in g s , complete w ith  
chokes and  condensers, and  tested, less tubes. 
—A p p ly : C. J .  R ice , 137, M ayp lace  R o ad  W est, 
Bex leyheath , Ken t. ’Phone : Bex. H ea th  3282. 
TZO R Sale, 12 D.C. Motors. 220 volts, from  
D  2-li.p. to 25-h.p. A lso  4 Fa n s , 700 r.pan., 4 
amps. A ll  in  good condition .—Rees, St. 
D avid 's  W ork s , M o m sto n . Tel. 7335.

U A N T IT Y  of F lex ib le  D r iv e  M A C H IN E S , 
L r  )  h.p. fo r disposal.—Carbot, L td ., 201, Long 
Lan e , London, S .E .l.  , , , , q
0  U A N T IT Y  of Po rtab le  E le o tr ic  B L O W E R S ,  

com plete w ith ' hea tin g  elements, fo r dis
posal.—Carbot, L td ., 201, Lo ng  Lan e , London,
a ' b O U T  F I R E S —1 k W  and  2 k W  Pe n c il 
•^-Reflector Type. Po lished  a lum in iu m , 
47s 6d. and  65s. T rad e  inv ited .—Adam s, 114, 
Stroud  Itoad , S h ir le y , W a rk s . 
r t S M O R  5-valve Suuerhet, 3-wave band A.C. 
L»D .C . R E C E IV E R .  Ex cep tio n a lly  good 
se n s it iv ity  and  reproduction. A ttra c t iv e  
cabinets. E a r ly  d e livery . P r ic e  £18 18s.
W r ite  fo r illus. le a fle ts—M organ  Osboine, 
L td ., Sou thview  Road, W a r lm g lia m , Su rrey .
O SM O R  R ad io  H e a r t  equals complete 

first-class 5-valve Superliet, positive ly  
o n ly  sm all condensers and  resistances to  find. 
Super-efficient components. B u ild in g  in s tru c 
tions £5 16s. Cabinets. T rad e  inv ited .—
M organ  Osborne. L td ., Sou thview  Road , U p per 
W a r lin g h a m  2560, Su rrey .

; A D D R E S S IN G  the  P u b lic .” —A  handbook 
z a  devoted exclusive ly  to the fundam enta ls 

of good pub lic address technique and  the 
problems of yo u r P .A . departm ent.—O b ta in 
ab le a t  3s. 6d. (post free) from  the
A coustica l M a n u fa c tu r in g  Co., L td .  (Dept.
B.2), H untingdon . . ,
V A C U U M  C leaners a va ila b le  in  lim ited  
v q uan tities, and a l l  types o f R ep a irs  ca rried  

out fo r  a l l  m akes of V acu um  C leaners.— 
Crown A pp liances L td ., .90, W e lle s ley  Road , 
Croydon. Cro. 6515.
F O R  S A L E .—Nisson H u ts  36 ft. b y  16 ft., also 

W ooden Sec tion a l B u ild in g s , a l l  sizes.— 
Sykes, Tenterfields, Ovenden, H a lifa x . Tele. 
H a lifa x  5802.

FOR SALE
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A S U P E R IO R  stream lined  T O A S T E R  in  one 
■Apiece d ie  cast a lum in iu m  w ith  a ttra c t iv e  
m irro r finish. P r ic e  39s. 6d. subject. Im m e
d iate  d e livery . Sam ple  31s. Cash w ith  order. 
—M etro po litan  D is tr ib u tio n , L td ., T ru ro . 
T R A N S F O R M E R  f ° r  sale, “  W e lders  "  to 
A BSS/171/1936 4 k V A  1 phase 50 TŸpe AN. 

400/230-0-90 Volts. Exce llen t condition. £50, 
C a rr iag e  P a id .—A p p ly  J .  T ho rn  and  Sons, 
Ltd ., B ram p to n  Road, Bex leyheath , Ken t. 
Bex leyheath  305.
^ L L  Types o f E L E C T R IC A L  an d_ ÇON-

FOR SALE

k T R A C T O R S  P L A N T , Pum ps, Bo ile rs, 
Eng ines , etc., in  stock.—G. E .  W H IT T A K E R ,  
W e llin g to n  M ill, Bo lto n  Road, B la ck b u rn . 
Te l 7232
T V T E R C U R Y  S W IT C H E S ,  a l l  types. F o r  
•‘■TA deta ils of im m ediate  d e livery , ap p ly  
Q u icks ilver Tube M fg . Co., The G rays, H ig h  
S treet, H a r lin g to n , M iddlesex.
T? D B B E R  S T A M P S .—E v e ry  description. F o r  
•'•'■office, shop and  fac to ry . W ith  the usual 
pre-war cush ion backed holders and  polished 
handles.—W . L . Boughton , 53, K en ley  Road, 
M erton. London. S.W.19.
W E E  M E G G E R S  500 V, £12 5s. 6d. Record  
”  500 V  test sets, £11. New. C a rr iag e  p a id .— 
Rob ins’ E le c tr ics , 222, W est En d  Lane , N.W.6. 
H A M  0879.
j A A  F T . B i l l  O verhead  B U S B A R ,  4-bar 3- 

phase and  neu tra l, 250 amp. per phase 
type OB4, together w ith  42 T .P . and  N. 30 am p. 
Plug-in Fnseboxes, type  OF.30 an d  7 incom ing 
Cab le  Boxes w ith  S5 G lands, type OC1. These 
items are  new and unused, and  a re  offered 
fo r £435 the lot.—U n ited  In su la to r  Co.. Ltd ., 
O akoro it Road , To lw orth , Su rre y . E lm brid ge  
5241.
T  A D D E R S , Trestles and  H an dcarts , from  
'- 'R a m s a y  and  Sons (F o r fa r ) , L td ., Fo rfa r .
T B A T H E R  F IN G E R  S T A L L S —M ade of 
■L / Chrom e H ide. V e ry  strong and’ haTd 
w earing . Leng th  i  in. P r ic e  4s. per doz. 
P ro m p t delivery . Sam ple  on ap p lica tio n .— 
W illso n  B ro thers , In d u s tr ia l C loth ing  M anu 
fac tu re rs , Epsom , Su rrey .
C  A C K S  and Bag s  in  excellent cond ition  for 
‘-’ a l l  com m odities, as low as 4d. each. 
W r it e :  Jo h n  B rayd o n , Ltd .,

230, T o ttenham  Court Road, W .l.
Tel. N o.: Museum 6972. 

O U P E R IO R  Type B u ild e rs ’ Lad ders  now in  
‘-’ p roduction ; also  Steps, Trestles and  Ex ten 
sion Ladders.—Phone-. Sh a fte sb u ry  Ladders, 
Ltd ., 453, K a th e r in e  Road, E.7. Grangewood 
3363/4. m
V  L E C T R IO  M O TO RS. A.C. an d  D.C. W e 
'- 's u p p ly  a l l  types and  sizes of E le c tr ic a l 
M ach in e ry—Slow  Speed R eduction  G ears can 
be supplied to custom ers’ requ irem ents w ith  
short deliveries. Send y o u r enqu iries to 
The E le c tro  Po w er Co. L td . (fo rm erly  Be- 
Be, En g .), 3, R e tre a t  Close, K en ton , M iddlesex. 
Te l.: W O R d sw o rth  4928.
V A C U U M  C leaner Spares and  Accessories. 
’  Bags, bearings, belts, brushes, fans, 
sw itches, etc. R ep a irs , rew ind ing , reb r is tling . 
Sen t fo r p rice  lis t.—R e lian ce  Vacuum  C leaner 
Service, 152-154, B ro ad w ay , Bex leyheath , Ken t. 
A T L A S  lam ps Iro m  stock, de live ry  in  London, 

''- S u r re y ,  Sussex and  K e n t ;  o the r lin es in 
clude clocks, toasters, fires, irons, kettles, 
fans, fittings, chargers, speakers, etc.—D rube l 
R ad io  D istribu to rs , L td ., 39a, S ta ffo rd  Road, 
Croydon. C roydon 1107.
A C./D.C. Motors and Sw itehgear can  he 

•supplied from  stock or a t  short notice. 
Send yo u r requ irem ents to Jo h n  P h ill ip s  and  
Co. E le ctr ics , 31, Fo rtu n e  G reen Road , N.W.6. 
Te lephone: H am pstead  8132.T IN N E D  S T E E L  A R M A T U R E  B IN D IN G  

W IR E . —A ll  even num bered sizes from  16 
s.w.g.-28 s.w.g. supplied from  stock on 7 lb., 
14 lb. o r 28 lb. reels. — ■
F R E D E R IC K  S M IT H  &  CO. W IR E  
M A N U F A C T U R E R S  LT D ., C A L E D O N IA  

W O R K S , H A L IF A X .

jo JA N U A R Y  1947

Registered Trade Mark

A LL  TYPES  OF

EARTH CLIPS

Adjustable
Copper

.M ET WAY.

Tinned
Copper

Send for Progress Sheet JYE2/T.E.

M E T W A Y  elecheal , t d
, T M I  IN D U S T R IE S  *“  1

K I N G  S T R E E T ,  B R I G H T O N .

Phone: Brighton 8366-7 Grams : Metv/ay, Phone, Brighton,

/ i i u t w M c r
ROTARY SWITCH

A new, heavy-duty  30 am p. sw itch  of ro_bust construc
tion su itab le  for m u lti-c ircu it operation's and capable 
of giving a  long and  trouble-free  life. Can be built 
up in to  1, 2 ,8, 4 or 5-ceil u n its  p roviding a  largo range 
of c o n tac t com binations- Send for folder giving full 
p articu la rs .

M ade by
A u s t in l ite  Ltd .
(I)epartment

L ig h th o u se  W ks.
S m e t h w ic k  
B irm in g h a m

P roprie tors: C H A N C E  B R O T H  E E S  L TD
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BIRMINGHAM PRODUCTS Ltd.,
176-178, NEWHALL ST., BIRMINGHAM 3.

CAPSTAN AND  REPETITION W O R K  IN 
ALL METALS FOR THE ELECTRICAL  

TRADE.
RO LLED  T H R EAD  SC R EW S , W O O D  SC R EW S, 
BOLTS A N D  NUTS, RIVETS, W A SH ERS, ETC.

LARGE STOCKS CARRIED.

‘C ram e : 
ROLTHRED, B ’HAM.

‘Phono : 
CENTRAL 2881-2-3-4.

effic ien t  
Wholesale
Service!

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  
SAND ERS, M.E.M., CRABTREE, 
BRITMAC, M.K., 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

VAN  D O RN  & W O LF  TOOLS. 

S e n d  e n q u i r i e s  a n d  o r d e r s  t o .

RD JO H N S O N , CLAPHAM  & M O R R IS  LTD. 
7-9, S W A N  STREET, M AN CH ESTER , 4.

‘Phone: DEAnsçate 5491

HEAD OFFICE JACEM HOUSE. TRAFFORD PARK. M/c 17

Progressive wholesale E lectrica l 
House in W e s t  Riding of Yorksh ire  
seeks first class products in E lectrica l 
goods. So le  d istribution of guaran
teed sales undertaken. Box J.R., 
“ The E lec tr ic ian ,”  154, F leet S treet, 
London, E,C,4.

, 7 U N C T IO N  E le c tr ic  Iron s , superior design 
”  and q u a lity , supplied w ith  su itab le  stand. 
A lso Ju n c t io n  N icke l p lated Torch Oases. 
Supplied  for home trad e  and export. A lso 
la rg e  selection o f household e lec trica l 
appliances, F ire s . R ad ia to rs . o ther e lectric  
Iron s . Toasters. Tab le  Lam ps. Torch „cases,

! D ry  batteries, etc. P lease  w rite  fo r fu ll  list. 
i - B ro o k s  & Bohm . Ltd .. 90, V ic to r ia  Street.
I London. S .W .l. Te le .: V ic . 9550/1441.

S IN G L E  Phase  S lip  R in g  In d u c tio n  Motors. 
1—50 H .P ., 1 000 r.p.m,, 200/400 volts, by 

B ro o k ; 1-15 I I .P . ,  1 500 r.p.m . 200 volts, b y
B ro o k ; 1-15 H .P .. 1450 r.p.m . 200 volts, b y
A .S .E .A .; 1-15 H .P ., 950 r.p.m . 200 volts, b y
F u lle r ;  1—5 H .P ., 1450 r.p.m , 460 volts, by
Hopkinson, S q u irre l Cage. A ll  the above 
motors fitted  w ith  b a ll an d  ro lle r  bearings, 

i Oldfield En g ineering  Com pany, L td ., 96, E a s t

O  ELF- V im ^ ^  P U M P S .—300
»^g.p.h. £14 5 s—Jo h n  E . Steel, C lyde M ills ,

! B in g le y . ’Phone 1066.
W A N T E D

G E N E R A T O R  Set, au tom atic  con tro l, 200 v., 
2 k W , petro l d riven .—H e a rs  B ro s . (Con- 

! trac to rs ) L td .. Sydenham . S-E.26.
C A B L E  requ ired  u rg en tly , 110 ya rd s  of 3-coie 

0.5 square  inch  paper insu la ted, lead 
I covered, arm oured  an d  served.—G enera l 
j Textiles. Ltd .. A th lonc. Eire..

WA N T E D —U rg e n t ly  required, 3 . it .. 4 ft., 
and 6 ft. T u b u la r  (or O va l) Heaters. 

200/30/50 v „  A.C., 60-80 w. per ft. w ith  fixing 
brackets, etc. S ta te  price  and  q u an tity  
a v a ilab le  to E .  A . P o rv it t ,  13 and  27, W ast- 

I dale Road, Fo re s t H il l,  S.E.23. Fo r. 1292.
W A N T E D —A.C. 200/250 v .: 50 cycles G ram . 

Motel's and  T u rn tab les , w ith  or w ithou t 
; A u to  Stops.. A lso  8 Reco rd  A uto  Change 

U n it s —W r ite  1?. A . I 'o r r i t t ,  13, W astd a ie  
Road, S.E.23. .A B O U T  F luo rescen t Tubes, to p_p rices paid. 

A n y  q u an tity , 10 in. and  12 in. pencil 
elements. A n y  e lec tr ica l surplus, etc. W r ite  
-Adams, 114, S troud  Road , S h ir le y , W a rk s .

--------------  * (tubes) 5 ft. 12
prices paid .—Box

FOR SALE

F l u o r e s c e n t  Lam p s (tubes) 5 ft. 12
u rg en tly  requ ired. Good prices p a id —Box 

No. LT G , "  TH E ELECTRIC IAN , 154, F le e t 
S tree t, London, E.C.4.

A N un lim ited  num ber of m odern A.C. m otors 
u rg en tly  requ ired  fo r essen tia l work. 

H ighest cash prices p a id  fo r su itab le  un its. 
W e  also w a n t a l l  types o f m otors fo r con
version and  rew ind ing . Send deta ils  to Sales 
Ilep t., A . P . W atson , 104, U p p er B ro o k  Street, 
M anchester, 13.
A C. Motors a l l  sizes and voltages. B est 

■prices offered.—Jo h n  P h ill ip s  and Co. 
E le c tr ics , 31. Fo rtu ne  G reen Road. W . Hamp-TJ l C V / t l  I v b i  V i .  i v i v u u u  a  w  v. ,  . . .
stead. Telephone: Ham pstead  8132. .LA M IN A T IO N S .—L a rg e  types reqm rea  in  

reasonable quan tities . T ’s and  U  a 
75’s and 4A's.—C ornercro ft, F

THE ELEC TR IC IA N

equireu __
U ’s. A lso

„ __       F a llib ro o m e
Road, Macclesfield.
A .C. M O TO RS. 1-100 h.p., 500-1.500 r.p.m. A n y  

m ake fitted w ith  b a ll and ro lle r  type b ea r
ings. M ust be good m achines, such as you 
yourselves would b uy. A lte rn a t iv e ly  m otors 
for rew ind ing  w ill be considered.—Oldfield 
En g ineering  Co., L td ., 96, E a s t  O rdsall Lane , 
Sa lfo rd , 5.
W A N T E D . —R O T A R Y  C O N V ER T O R S . any  
”  size.—U n ive rsa l, 221, C ity  Road , London.
E.C .l. AGENCIES
T  GO O D M AN  (R A D IO ), LT D ., 9, Pe rc y  
^ • S t r e e t ,  W .l.  a re  sole London agents for 
the " M id c o ”  E longated  F L U O R E S C E N T  
C H O K E  and F luo rescen t S ta r te r  S W IT C H E S  
Museum 0216.
T X /ELL- K N O W N  and in fluen tia l im porting  
' '  house h a v in g  v e ry  good connections and  a  
vast field of clien te le  desires sole represen ta
tion of a l l  e lec tr ica l goods. P lease  contact. 
V yas  B ro thers , Po st Box  2036. 33. N an ab h a i 
Lane, C hurchgatc S tree t, B O M B A Y .
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The rapid growth of the Electrical 
and allied industries has been en
couraged and fostered by the financial 
services rendered by National Pro
vincial Bank Limited whose interest 
in present and future developments 
continues to expand.

Principals of all types of business, 
large or small, are invited to discuss 
their plans in an atmosphere of mutual 
trust and goodwill—the pre-requisites 
of successfiil trading.

NATIONAL
PROVINCIAL

BANK
Head, O ffic e :

15, BISHOPSGATE, 
LONDON, E.C.2

Branches throughout England and W ales

W O R K  W A N T E D
fT A P S T A N  ca p a c ity  im m ed iate ly  ava ilab le , 
“ 6 B A  to 11 in . B rass  or Steel. L a rg e  stocks 
of raw  m a te r ia l in  hand. — Chisw ick 
Eng ineering , L td ., 7. H ig h  Road , Chisw ick. 
London. W.4. Ch isw ick  3595.
( i C '  DU F A  ”  Sm a ll Accessories. Copper

'- ‘ E a r th  Clips, U p r ig h t G im bals  and other, 
m eta l parts  m ade to order. Good deliveries'.— i 
C entra l London En g in ee rin g  (Fab rica tio n s ) ; 
Ltd., 120, Old Street, E .C .l. 
f ' lA P A O IT Y  ava ilab le  fo r coil w inding , im- 
“ pregnating , eng rav ing  and lig h t m achine 
work.—Castlenau  In s tru m en ts  L td ., 50.
G len tliam  Road, S.W.13.
■\/A0UUM C leaners.—R ew inders to  the trade  ! 
y since 1930. A  t r ia l w il l  convince you we are  

specialists in th is class of work.—V.A.C. Ltd.. 
80, C ranbrook Road , I lfo rd , F,ssex. V a len tin e  
3222.
T T A R T L E P O O L S  M ach ine  Shop for a n y  sm all 
•“ m ach ine ry  castings in  iron, orders of 50 
thousand to one m illion  wanted. En qu iries  
to—T. Moore, 61, C rathorne  Crescent, M iddles
brough.
A R M A T U R E  W in d in g : V acuum  Cleaners, etc.. 
“ single or quan tities .—Vac, 80, Cranbrook 
Road, Ilfo rd .
F o r  r e w i n d i n g  e l e c t r i c  m o t o r s .

F ra c t io n a l, up to 100 b.p. T ransfo rm ers. 
Chokes, etc., con tact E le c tr ic a l Construction 
Com pany, L td ., Seym our W h a r f , Totnes. 
Devon. 'Pho ne : 3282.
V A C U U M  C L E A N E R  R E W IN D IN G  S E R V IC E .
’  com m utators and Bearing s. Prom pt 

d e livery  and fu ll guarantee.—Thom as A nder
son, 117. Bowes S treet. B ly th , N orthum ber
land . ’Ph o ne : B ly th  405.

g R I S C O E  P L A T IN G  CO. L T D ., now have 
available capacity for silver and nickel 

plating and quantity production of electrical 
and household products in which we arc 
specialists. Enquiries invited to 3-5 , M addox 
Street, London, W .i.

B U S IN E S S  O P P O R T U N IT IE S  
O O EM C O  LTD ., F luorescent L ig h tin g  
0  Specia lists, w ish to con tact m anufactu rers  
of e lec trica l equipm ent and accessories, in 
c lud ing  Domestic and In d u s tr ia l L ig h tin g  
Sw itches, a l l  " N o v e l t y ”  and " Im p r o v e d ”  
e lec trica l appliances. F luo rescen t Tubes. 
F it t in g s  and  Components, both Dom estic and 
In d u s tr ia l,  of p a r t ic u la r  in terest. W here  
possible complete output w ill he taken  and 
fu ll co-operation g iven in  exchange fo r sole 
d istribu tion  rights. Replies w ill be treated 
w ith  stric test confidence. — M anag ing  
D irector, Scomco Ltd .. Scemco House, 6/7, 
Soho Street, London, W .l.

R E P A IR S
f T O O K E R S — W e can g ive good deliveries of 
“ Sheet M etal V itreous Enam elled  Eleotrk . 
Cooker p a r ts .- JO H N  K IN G  A SON (EN A M EL-  
L E R S ) ,  LT D ., P Y R O  W O R K S , C H E S T E R F IE L D  
Phone: 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 . ,

PATEN TS. DESIG NS A N D  TRADE M ARKS.

70 & 72, Chancery Lane, London, W .C.2.
Crams: “ Patent, L o n d o n *Phone: Holborn 0437 (2 lines) 

And at—  N EW C A ST LE  : 3, St. Nicholas Buildings.
A  . E  , H I L L  

Chartered Patent Agent,
?.7, Chancery cane, London, W.C.2.

Chancery 8444
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All-Steel Batteries

‘ "'" 'm ore life NTFE
Now available for all purposes except private radio and private cors.

N IF E  B A T T E R IE S  L T D ., H u n t  End W o rk s , R ed d itch , W o rc s .

•  Containers, Terminals and 
even the Plates are made of 
steel and practically indes
tructible.

•  Active m aterial to tally  
enclosed.

•  Completely inert on open 
circuit and does not suffer 
from local action and 
standing loss.

•  No corrosive fumes.

•  Alkaline electrolyte non- 
corrosive to all cell parts, 
including terminals.
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Coal Chaos
W H A T E V E R  the po litical opinion, 

there can be no one in  the electricity 
supply industry who docs not hope 
that tire altered conditions in  the 
coal industry w ill do something 
to bring about the production 
of more coal. The celebrations- 
of the m iners in  attain ing their alleged 
am bition of nationalisation of the coal
fields are a t an end and the electricity 
supply industry, as one of the biggest 
consumers of coal, now looks for results. 
Various authorities have expressed 
alarm  a t the rate a t which they are re
quired to draw upon their stocks, m any 
industrial organisations in  and out of 
the electrical, field aro hard pressed to 
keep their works going, and w ith  the cold 
spells which must be expected to occur 
up to the end of M arch to cause a rise 
in the electrical demand, the prospect is 
such that only an im m ediate response to 
the appeal for a bigger coal output w ill 
avoid disaster.
L a s t m inute efforts to  ave rt stoppages 
in industrial production are having to 
be made by rushing emergency supplies 
of coal h ither and thither, a ll but a few 
basic industries are being compelled to 
reduce consumption by 5 or even 10 per 
cent., and a slowing down of the rate of 
production in the next months seems 
inevitable. In  the circumstances, the 
histrionics staged in connection w ith  the 
transfer of the mines to national owner
ship appear uncalled for, and w ith the 
country in so earnest a plight are sug
gestive of a lack of appreciation of the 
seriousness of it-he ,-.industrial ’ position.



no
In  the week- ended December 28 last— 
that is, a  week during which tho in 
dustrial load was appreciably lighter 
than usual— the am ount of coal con
sumed in electrical generation increased 
by 38.3 per cent, compared w ith  the cor
responding week of the year before, 
representing 596 000 tons. Bearing  in 
m ind the published figures of recent coal 
output, th is increase, which is by no 
means the lowest which m ay be an tici
pated, shows how great is the demand 
of the supply industry and how serious 
is the responsibility of the N ational Coal 
Board  to sec that the demand is satis
fied before e lectricity generation, starved 
of its  raw  fuel, is unable to keep the 
wheels of industry turning.

Action B etter than Words
IN  their broadcast last week, mem
bers .of the Coal Board  spoke of their 
intention to mechanise the mines, to use 
electrical m achinery, electric locomotion 
and the like, but before any of these 
things can come about, the equipment to 
make them possible m ust be made— and 
made, le t it be understood, in  those works 
which are a t tho moment being kept go
ing only by hand to mouth supplies of 
both coal and power. I f  the M in istry of 
Fuel, the Coal Board  and the miners 
themselves, mean w hat they say— 
actions are more convincing than words, 
and coal most convincing of all.
Protection o f  installations
T H E  views expressed by “  Supervisor ”  
in this journal are invariab ly respon
sible for promoting discussion, and so 
provocative was his contribution to the 
issue dated September 6 last, that some 
of our friends in Australia have taken 
up the challenge. The reason for this 
ventilation of opinion is th at “  Super
visor ”  has in past issues championed 
the cause of earth leakage circu it 
breakers in  preference to M .E.N ., and 
ho has not gone far before meeting 
views not altogether in  agreement w ith 
his own. There was published in  last 
week’s issue a letter from Melbourne on 
the subject and this week publication 
is given to another statem ent, emanat
ing from the same city. Our own posi
tion in  the discussion is th a t of referee 
and so long as the exchange of 
view s can be m aintained, the sooner 
m ay a reasonable conclusion w ith  re

spect to the m erits or dem erits of M .E.N . 
or earth leakage trip  be reached. F in a lity  
in  the m atter is perhaps too much to 
look for, but the various opinions are 
published in the hope that they may 
prove assisting to  those trying  to solve 
the protection problem and so that those 
committees engaged in  investigating the 
position m ay have the benefit of over
seas experience.

Schoolboys and E lectricity
A  P L E A S A N T  change from thoughts of 
coal shortage and a break-away from 
the atmosphere of nationalisation prob
lems. w ill bo found a t the Schoolboys’ 
Exh ib ition  now being held in London. 
Among the visitors this week were m any 
who have long since changed their col
oured caps for headgear more appro
priate to their years, but who have 'no t 
apparently lost the ir boyish inquisitive
ness for want ing to  see how things -work ; 
a curiosity which can bo satisfied to 
overflowing a t tho Central H a ll. The 
exhibition lias been revived after a  lapse 
of seven years and as m ight be expected 
electricity plays a m ajor part in  the 
items displayed, as for instance, the 
driver’s cabin of a tube train, a model 
of a cable repair ship, demonstrations of 
transm itting photographs by radio and 
over w ire, and so on. I t  is, however, 
a p ity that tho electrical industry as 
such, has not sponsored a stand of its 
own, as have tho gas m anufacturers. 
The amount of understanding displayed 
by the young visitors to the exhibition 
this week is ind icative of the common
place acceptance of things electrical by 
the rising generation and though at 
times embarrassing to their older and 
often less electrically-m inded escorts, the 
enthusiasm displayed by our young 
friends is such that only the fullest 
answers to their questions w ill reduce 
them to silence— out of which, however, 
is soon born another query.

Technology Pays a D ebt
FR O M  Am erica come reports of a new 
aid to astronom ical investigation which 
has perm itted a “  conquest of vast 
regions of cosmic space hitherto inacces
sible to man ”  and the observation of 
stars only one-fifteenth as bright as any 
previously seen. This, it  is claimed, has 
been achieved w ith  a  lead sulphide 
photo-conductive infra-red detector,
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m a d e  a t  th e  N o r th - W e s te r n  U n iv e rs i ty , 
w h ich  c o n v e rts -  in to  e le c tr ic a l  im p u lse s  
th e  r a d ia t io n  f ro m  s t a r s  a n d  o th e r  co sm ic  
b o d ies  . o th e rw ise  in v is ib le . I n f r a - r e d  
te le sco p e s  h a v e  a lr e a d y  re v e a le d  th e  o u t 
lin es o f  a  d i s t a n t  n u c le u s , d isc o v e re d  d e 
d u c tiv e ly  b u t  p re v io u s ly  s h ro u d e d  b e 
h in d  s te l la r  d u s t  c lo u d s , a n d  th e  n ew  
cell, b e lie v e d  to  b e  n in n y  t im e s  m o re  
s e n s i t iv e  t h a n  a n y th in g  p re v io u s ly  u sed , 
is  lik e ly  to  w id e n  s t i l l  f u r th e r  th e  
b o u n d a r ie s  o f h u m a n  k n o w led g e . T h e  
d e v e lo p m e n t o f in f r a - r e d  d e te c to r s  is  a  
b r a n c h  of sc ien c e  w h ic h  re co iv ed  c o n 
s id e ra b le  im p e tu s  d u r in g  th e  w a r ,  p a r 
tic u la r ly  in  G e rm a n y , w h o re  th e  lo c a tio n  
of o b je c ts  b y  re f le c te d  o r  r a d ia te d  i n f r a 
re d  w a s  s e c o n d  in  im p o r ta n c e  o n ly  to  
r a d a r  m e th o d s .  T h e  c o m p la in t  i s  o f te n  
h e a r d  to -d a y  t h a t  te c h n o lo g y , u s in g  th e  
d isc o v e rie s  o f  p u re  sc ien ce , t u r n s  th e m  
o n ly  to  d e s t r u c t iv e  e n d s . I n  t h is  i n 
s ta n c e ,  a t  le a s t ,  w a r - tim e  in v e n t io n  a p 
p e a r s  to  h a v e  r e p a id  th e  d e b t  w i th  a  
v a lu a b le  c o n tr ib u t io n  to  p e ac e fu l 
re se a rc h .

C atering and the E lectr ica l Id ea
B A K E R S  a n d  c a te re rs  a r e  o f te n  d ie 
h a rd  in  th e i r  a d h e re n c e  to  t im e  
h o n o u re d  m e th o d s ,  a n d  a n y  in d ic a tio n  
of a w a k e n in g  in te r e s t  in  sc ien tif ic  d e 
v e lo p m e n t is, th e re fo re , to  b e  e n 
c o u rag e d . W h ils t  b a k e r s  a n d  th e i r  k in d  
a r e  w illin g  in  so m e  in s ta n c e s  to  u til is e  
e le c tr ic  p o w e r fo r  a c t iv a t in g  m ix e rs , 
w h isk s , d o u g h  d iv id e rs , e tc ., i t  is  n o t  
a lw a y s  e a s y  to  c o n v in c e  th e m  of th e  
a d v a n ta g e s  o f  m o re  e x te n s iv e  e le c tr if ic a 
tio n . T h e  c u r r e n t  is su e  o f “ T h e  B a k e r ’s 
N a t io n a l  A sso c ia tio n  R e v ie w ,”  h o w ev er, 
c a r r ie s  a n  a r t ic le  a n d  c o m m e n t, in  w h ich  
th e  s u b je c t  m a t t e r  is  r e la te d  to  ttn u s u a l 
a p p lic a t io n s  o f  e le c tr ic a l  m e th o d s , a n d  
q u i te  r ig h tly  s tre s se s  t h a t  t h e  p re se n t  
d iff icu ltie s  o f th e  s u p p ly  in d u s t r y  a re  
p u re ly  t r a n s ie n t .  I t  r e m in d s  th e  t r a d e  
t h a t  e le c t r ic i ty  w ill e x e r t  a  m o s t  p o w e r
fu l in flu e n ce  o n  f u tu r e  b u s in e ss . B a k e r s  
a r e  a d v is e d  t h a t  d e v e lo p m e n ts  in  fo o d  
p ro d u c tio n  o f th e  p a s t  few  y e a rs , w h ic h  
a p p e a r  a t  p r e s e n t  t o  b e  o n ly  in  th e  
e x p e r im e n ta l  s ta g e , m a y  h a v e  w id e 
s p r e a d  e ffec ts  o n  th e  eco n o m ics  o f  th e  
b a k in g  a n d  c a te r in g  in d u s tr ie s  w h e n  u n -  

: lim ite d  su p p lie s  o f c u r r e n t  a re  a v a ila b le . 
I t  w o u ld  b e  in te r e s t in g  in  th e  c irc u m 
s ta n c e s ,  to  k n o w  th e  r e a c t io n s  o f  th e  
b a k e r - c a te r e r  t r a d e  to  th e s e  a p p lic a t io n s

o f sc ien ce  to  . fo o d  p r e p a r a t io n ,  a n d  in 
q u iry  m ig h t  p ro d u c e  v a lu a b le  in fo rm a 
tio n .

A to m ic  E n ergy D ev e lo p m en t
O N  D e c e m b e r  2, 1942, th e  f i r s t  se lf- 
s u s ta in in g  u r a n iu m  p ile  b e c a m e  a n  
e s ta b l is h e d  f a c t  a n d  th e  d e v e lo p m e n t of 
a to m ic  e n e rg y  to o k  a n o th e r  s te p  f o r 
w a rd . T h e  p i le  w a s  b u i l t  a t  C h icag o  a n d  
e a c h  y e a r  s in c e  so m e  m ild  fo rm  of 
r e c o g n itio n  o f  t h e  o c c a s io n  l ia s  ta k e n  
p lace . D e v e lo p m e n ts  w h ic h  le d  u p  to  
th e  su c c ess  o f th e  C h icag o  e x p e r im e n t  
w e re  to  so m e  e x te n t  m a d e  k n o w n  b y  
s p e a k e r s  in  th is  c o u n try  l a s t  y e a r ,  la rg e ly  
b y  P ro f .  M . L . O l i p h a n t  w h e n  d e liv e r in g  
th e  K e lv in  L e c tu r e  a n d  b y  D r .  T . E . 
A l i .i b o n e  w h e n  g iv in g  th e  E a r a d a y  L e c 
tu re ,  b u t  w e  h a v e  re c e iv e d  th is  w eek  
f ro m  th e  U .S .A . a  c o m m u n ic a tio n  w h ic h  
th r o w s  f u r th e r  l ig h t  o n  th e  e x p e r im e n t.  
T h e ro  is  p e r h a p s  in  t h e  c o m m u n ic a tio n  
l i t t le  d e ta i l  w h ic h  is  n e w  b u t  so m e  of 
t h e  e x p e rie n c e s  w h ic h  c o n tr ib u te d  to  th e  
su c c e ss  o f  th e  C h icag o  e x p e r im e n t  m a k e  
in te re s t in g  re a d in g . T h e  in fo rm a t io n  is  
b a se d  o n  a  r e p o r t  o f th e  U n i te d  S ta te s  
W a r  D e p a r tm e n t .

S ta te  E lec tr ic ity  B ill
F R ID A Y , J a n u a r y  10, is  lik e ly  to  b e  
re m e m b e re d  fo r  a ll  t im e  b y  th e  olec- 
t r ie i ty  s u p p ly  in d u s try ,  fo r  i t  is  u n d e r 
s to o d  t h a t  th e r e  w ill m a d e  a v a i l 
a b le  to -d a y , th e  t e x t  o f  th e  E le c 
t r ic i ty  B ill w h ic h  will, p ro v id e  fo r  th e  
t r a n s f e r  o f  th e  i n d u s t r y  in  th is  c o u n try  
to  n a t io n a l  o w n e rsh ip . I t  w ill b e  r e 
m e m b e re d  t h a t  in  T h e  E l e c t r i c i a n  of 
D e c e m b e r 27, d e ta i ls  o f  th e  F i r s t  R e a d 
in g  o f th e  B ill in  d u m m y  fo rm  w ere  
g iv en , w h e n  i t  w a s  a lso  p o in te d  o u t  t h a t  
t h e  fu ll B ill  v ’a s  sc h e d u le d  fo r  i t s  S eco n d  
R e a d in g  o n  J a n u a r y  21. T h e  B ill w ill 
p ro v id e  fo r  th e  e s ta b l i s h m e n t  o f  a  B r i t i s h  
E le c t r ic i ty  A u th o r i ty  a n d  A r e a  E le c 
t r ic i ty  B o a rd s ,  a n d  fo r  t h e  e x e rc is e  a n d  
p e r fo rm a n c e  b y  th e  A u th o r i ty  a n d  
B o a r d s  a n d  th e  N o r th  o f S c o tla n d  
H y d ro -E le c tr ic  B o a rd , o f fu n c tio n s  r e l a t 
in g  to  th e  s u p p ly  o f e le c t r ic i ty  a n d  c e r 
t a in  o th e r  m a t t e r s ;  fo r  th e  t r a n s f e r  to  
t h e  A u th o r i ty  o r  a n y  s u c h  B o a r d  o f 
p ro p e r t ie s ,  r ig h ts ,  o b lig a t io n s  a n d  l ia b i li 
t ie s  o f  e le c t r ic i ty  u n d e r ta k e r s  a n d  o th e r  
b o d ie s ;  a n d  a m o n g  o th e r  th in g s  to  
a m e n d  th e  law  r e la t in g  to  th e  s u p p ly  of 
e le c tr ic ity .
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FROM OUR PARIS CORRESPONDENT

N OW  u n d e r  co n stru c tio n  a t  C hando- 
line , n e a r  Sion, S w itzerlan d , is th e  

D ixenco  h y d ro -e lec tric  p la n t, w hich  is  fed  
b y  a  b a s in  43.6 sq . m . in  a rea , a n d  
eq u ip p ed  w ith  five 30 000 k W  tu rb o 
a lte rn a to rs . T h e  falls u tilised , w h ich  v a ry  
from  1 747 in . to  1 686 m . a re  believed  
to  be  th e  h ig h es t in  th e  w orld . R e ta in e d  
by a  b a rrag e , th e  D ixence  w a te r  c rea tes  
a  re se rv o ir  of 50 m illion  cu. m . cap ac ity . 
A n n u a l g e n era tio n  is 200 m illion  k W h , b u t  
is e x p ec te d  soon to  increase  to  240 m illions, 
by  th e  ad d itio n  of new  supp lies carried  by 
tu n n e l from  th e  D ix  L ak e .

* * *
T h e  D ix en ce  b a rra g e  com prises a  series

of tr ia n g u la r  cem en t b u ttre sse s  w ith  a
m ax im u m  h e ig h t of 87 m . W a te r  flows 
a t  a  m ax im u m  r a te  of 10.25 cu . m . a
second , from  th e  reserv o ir th ro u g h  a  galle ry  
d u g  in  th e  lo ft b a n k  of th e  v a lley . T his 
galle ry , 11.6 k m . long, lead s to  a n  in ta k e  
from  w hich  ix forced  c o n d u it s ta r ts . 
T h is  c o n d u it is a  single w elded pipe 
2 m . in  d iam e te r, 15m m . th ic k , a n d  400m . 
long. A p re ssu ro  tu b e  jo in t  d iv ides i t  
in to  tw o, each  b ra n ch  h a v in g  a  h a n d  
v a lv e . F ro m  th ese  tw o  v a lv es th e  fo rced  
co n d u its  w hich  feed  th e  p la n t  a re  led. 
T h e  C handoline p la n t  is h oused  in  a 
bu ild in g  a b o u t  25 m . w ide  a n d  100 m . 
long. T h e  five m ain  h y d ro -a lte rn a to rs  a re  
each  d riv en  b y  tw o  P e lto n  w heels, a n d  
a n  a u x ilia ry  g roup  of 5 000 k W , com 
p rising  a  single P e lto n  w heel a n d  a lte r 
n a to r , supp lies th e  in te r io r  serv ices of th e  
p la n t ,  a n d  m eets local needs. I n  n o rm al 
tim es on ly  fo u r of th e  m ain  sots function , 
th e  f ifth  being  k e p t  in  reserve .

T h e  a lte rn a to rs , ru n n in g  a t  500 r .p .m .,  
a re  th ree -p h ase , 37 500 kV A , 30 000 kW . 
E ac h  is lin k ed  d irec tly  to  a  th ree -p h ase  
tran s fo rm e r. T h ree  of th e  five m ain  tr a n s 
form ers h a v e  w indings of 14 kV , 65 kV , 
a n d  135 kV . T h e  a u x ilia ry  a lte rn a to r  also 
supp lies a  1 0 /6 5  kV  tra n s fo rm e r  of 6 000 
kV A  ra tin g .

* * *
E le c tr ic ity  re s tr ic tio n s  a lre ad y  an n o u n ced  

in  F ra n c o  as a  p re c a u tio n a ry  m easu re  
d iv ide th e  c o u n try  in to  tw o, c u ts  be ing  
env isaged  in a lte rn a te  sec to rs . W hile i t  is 
em phasised  th a t  th e  s itu a tio n  is a  con
sid e rab le  im p ro v e m en t on  la s t  y e a r, th e  
pub lic  h a s  b een  w arn ed  t h a t  econom y is 
n ecessa ry , p a r tic u la r ly  as som e th e rm al 
p la n ts  o re  u n d e rg o in g  m a in te n a n c e  a n d  
re p a ir  w ork .

* * *

T h e  con su m p tio n  fo r 1946 show ed a

m ark e d  in creaso  over th e  p rovious y e a r . 
D em an d  in  D ecem ber re ac h ed  a  figure 
eq u al to  4 400 000 kW , co m p ared  w ith  only 
3 700 000 k W  in  1945, a n d  a lth o u g h  m u ch  
of th e  in c re ase  w as due  to  in d u s tr ia l  re 
covery , dom estic  needs acco u n ted  fo r a 
largo  p ro p o rtio n .

* * *

Follow ing ap p ea ls  to  th e  p u b lic , da ily  
c o n su m p tio n  fell from  79 900 000 k W h  in 
th e  4 8 th  w eek of 1946 to  74 900 000 k W h  
in  th e  4 9 th  w eek . W ith  th e  in tro d u c tio n  of 
cu ts , g en era tio n  b y  th e rm a l s ta tio n s  w as 
red u ced  fro m  48 500 000 k W h  to  b e tw een  
42 700 000 a n d  45 800 000 kW h , a n d  coal 
sto ck s h a v e  b een  b u ilt  u p  in  th e  P a ris  
reg ion  to  en su re  17 d ay s co n su m p tio n  com 
p a re d  w ith  th e  fo rm er 10 d ay s. 82 200 000 
k W h  w ere  consum ed  o n  th e  co ld est d a y  
so fa r  in  th e  P a ris  region.

* * *

U nless th e re  a re  fu r th e r  difficulties, su ch  
a s  de lays in  coal deliveries, freezing, o r 
b re ak d o w n  in  g en era tin g  p la n ts , i t  is con
sid e red  th a t  th e  p re se n t e le c tr ic ity  su p p ly  
can  bo a ssu red  u n til th e  en d  of F e b ru a ry . 
O w ing to  lack  of coal, c e rta in  in d u str ie s  
h a v e  h a d  to  close dow n, a n d  th is  h a s  led  
to  econom y in  co n su m p tio n , w hich, to 
g e th e r w ith  th e  p re se n t re s tr ic tio n s , a p p e a r  
to  an sw er th e  needs o f th e  m o m en t.

* * *

T h e  G o v e rn m en t h a v e  now  d ec id ed  on
increases in  charges fo r  e lec tric ity , a m o u n t
ing  to  an  av erag e  of 52.5 p e r  c en t. F ro m  
th is  w ill b e  d e d u c ted  th e  s ta n d a rd  5 p e r 
cen t, c u t  in con tro lled  prices, an n o u n ced  
on J a n u a ry  2. T h e  re m a in in g  in crease , 
h e av y  a s  i t  is, i t  is p o in te d  o u t, will help  
to  finance essen tia l m a in ten a n ce  w o rk . 
Since few re p a irs  w ere  done d u rin g  th e  
xvar, a n d  considerab le  new  p ro jec ts  a re  
p lan n e d , th e  w ork  is like ly  to  co s t several 
m illia rds of francs.

* * *

A p ro je c t fo r th e  u rg e n t  e lectrification  
of th e  B astille  ra ilw ay  h as  b een  p laced  
befo re  th e  Conseil G enera l o f th e  Seine. 
A n  ea rlie r p lan  p assed  in  1941 w as n e v e r 
p u t  in to  effect^ a n d  th e  c re d it  v o te d  fo r 
t h a t  p u rp o se  is now  la rg e ly  insufficient. 
T h e  plan, in clu d es th e  m o d ern isa tio n  of 
m a te ria l a n d  th e  c rea tio n  of in te rco m 
m u n ica tio n s  lin k in g  w ith , th e  M e tro p o litan  
n e tw o rk .,
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Protection of Installations
There appeared in this journal of September G, last year, an article by “ Supervisor,” 

— whose ability to be provocative is well-known— dealing with the Multiple Earth 
Neutral System  of protecting consumers' installations. In  the last issue teas published 
a letter on the subject from Mr. W. H.
Connolly, engineer and manager, elec
tricity supply department, State Electricity 
Commission of Victoria, and below is given 
a further contribution to the discussion.

The remarks which follow Juive as their 
author Mr. IV. Thom , also of the State  
Electricity Commission, and they are pub
lished in the hope that they may en
courage readers to ventilate still more 
opinions on M .E.N. and other pioteclive 
methods.

O N  few su b jec ts  h a v e  m ore  m islead ing  
s ta te m e n ts  b een  m ad e  th a n  o n  th e  

p ro tec tio n  of co n su m ers’ in s ta lla tio n s  as 
re la te d  to  e a rth in g . A ty p ic a l exam ple  
is th e  a rtic le  h e ad e d  “  In s ta lla tio n  
M a tte rs ,”  b y  “  S u p e rv iso r,”  p u b lish ed  in  
T h e  E l e c t r ic ia n  of S ep tem b er G, 1946. 
A nyone  re a d in g  thjis a r tic le  w ould  be  
ju s tified  in  assu m in g  th a t ,  in  V ic to ria , 
th e  M .E .N . sy s tem  h a d  been  fo und  u n 
sa tis fac to ry  a n d  h a d  b e en  rep laced  b y  
e a r th  leakage c ircu it b re a k e r  p ro tec tio n . 
In  a c tu a l fa c t, E .L .C .B . p ro tec tio n  w as 
a d o p te d  fo r all new  in s ta lla tio n s  in  V ic
to ria  in  1936 a n d  fo r all in sta lla tio n s in 
1938. O w ing to  d ifficulties experienced  
w ith  th is  sy s tem , new  reg u la tio n s  w ere  
b ro u g h t in to  force in 1940, w hich p ro 
v id ed  for th e  u se  u n d e r p rescrib ed  con
d itio n s of a ll th re e  sy s tem s of p ro tec tio n , 
n am ely  : d irec t e a rth in g , M .E .N . a n d
E .L .C .B . A s a  re su l t  o f th ese  new  regu
la tions, E .L .C .B . p ro tec tio n  h as  been  
v ir tu a lly  a b an d o n ed  in  fav o u r of th e  
M .E .N . sy s tem .

A d m itte d ly , th e re  is a  serious th eo re tica l 
ob jec tio n  to  th e  use  of th e  M .E .N . sy s
tem  in  th a t ,  u n d e r  c e rta in  cond itions, an d  
p a r tic u la r ly  if  th e  n e u tra l  serv ice  con
d u c to r  sh o u ld  b e  b ro k e n  w hile  a n y  a c tiv e  
c o n d u c to r rem a in s in ta c t,  tlio  p o ten tia l of 
exposed  p ro te c te d  m eta l su rfaces in  a n  in 
s ta lla tio n  m a y  bo  ra ised  to  a  dan g ero u s 
v a lu e  to  e a r th , even  th o u g h  n o  d e fec t oc
cu rs w ith in  th e  in s ta lla tio n  itse lf. T o 
eng ineers w ho  h a v e  h a d  no  p rac tica l e x 
perience  w ith  th e  M .E .N . sy s tem , th is  
a p p ea rs  to  in tro d u c e  su ch  a  r isk  a s  to  
condem n th e  sy s tem , b u t  experience  o ver 
n ia n y  y e a rs  a n d  covering  m illions o f in 
sta lla tio n s  h a s  show n  t h a t  th e  r isk  asso

c ia ted  w ith  th e  u se  of th e  sy s te m  is 
negligible.

T h e  te rm  “  M .E .N . sy s tem  ”  is u sed  to  
cover sy s tem s w hich  a re  in sta lled  in  
acco rd an ce  w ith  th e  co n d itio n s p rescrib ed  
by  recogn ised  au th o ritie s , su c h  a s  th e  
N a tio n a l E le c tric  Code, U .S .A . ; th e  
V .D .E . R eg u la tio n s fo r N u llu n g , G e rm an y ; 
th e  S ta te  E le c tr ic ity  C om m ission R e g u la 
tions, V ic to r ia ; a n d  th e  E lec trica l S u p p ly  
R eg u la tio n s , N ew  Z ealand .

T h e  M .E .N . sy s tem , o r i ts  eq u iv a len t, is 
o p e ra tin g  sa tis fac to rily  in  U .S .A ., C an ad a , 
N ew  Z ealand , V ic to ria , G e rm an y  a n d  
S w itzerlan d , to  q u o te  th e  b e s t k n o w n  
ex am p les, a n d  so fa r  as can  b e  a sce rta in ed , 
th e re  is n o t  th e  s lig h te s t likelihood o f th e  
sy s te m  being  a b an d o n e d  in  a n y  of th e  
co u n trie s  m en tio n ed . T h ere  is n o  p e rfe c t 
sy s te m  fo r th e  p ro tec tio n  of co n su m ers’ 
in sta lla tio n s , b u t  b y  fa r  th e  m o st w idely  
u sed  a n d  sa tis fac to ry , is u n d o u b te d ly  th e  
M .E .N . system .

M an y  a rtic le s  a n d  books o n  th e  u se  of 
E .L .C .B . p ro tec tio n  p u b lish ed  in  E n g la n d  
h a v e  c re a te d  th e  im p ress io n  th a t  su c h  p ro 
tec tio n  is w idely  u sed  in  G erm an y , a n d  
w as in tro d u c ed  because  M .E .N . h a d  been  
fo u n d  u n sa tis fac to ry . I n  a c tu a l  fa c t,  th e  
V .E .D . ru les  in  G erm an y  p ro v id e  fo r th reo  
sy s tem s of p ro tec tio n , n a m e ly : d irec t
e a r th in g  (E rd u n g ), M .E .N . (N ullung) a n d  
E .L .C .B . (S c h u tzsch a ltu n g ). I n  1938, 
u n d e r  5 p e r  cen t, o f th e  co n su m ers’ 
in s ta lla tio n s  w ere  p ro te c te d  b y  E .L .C .B .’s 
in  G erm an y , a n d  th e  o n ly  reaso n  t h a t  su ch  
fo rm  of p ro te c tio n  w as u se d  a t  all, w as 
th a t  th e  co n d itions p re sc rib ed  fo r  th e  use  
of N u llu n g  cou ld  n o t  bo econom ically  m et. 
E n g in eers  o f th e  R .W .E ., th e  o n ly  larg e  
su p p ly  a u th o r i ty  in  G erm an y  w hich used  
E .L .C .B . p ro tec tio n  ex ten siv e ly , f ra n k ly  
a d m it te d  t h a t  N u llu n g  w as p e rfe c tly  sa tis 
fa c to ry , b u t  in  th e ir  p a r tic u la r  case th e  
co n d itions p rescrib ed  cou ld  n o t  b e  m et. 
T h e  p ro b lem  of se lec tiv ity  h a d  n o t  b een  
so lved  b y  th e  R .W .E . in  1938. I t  is also  
in te re s tin g  to  n o te  th a t ,  in  1938, N u llu n g  
w as recognised  a s  s ta n d a rd  fo r  all new  
sy s tem s in  G erm any .

E a r th  leak ag e  c irc u it b re a k e r  p ro tec tio n  
is u sed  o x ten siv e ly  b y  th e  S y d n ey  C o u n ty  
C ouncil in  N ew  S o u th  W ales, w here  th is  
sy s te m  of p ro tec tio n  w as m ad e  com pulsory  
in  1937 in  th e  C ouncil’s a re a . O p era tio n  
has b een  sa tis fac to ry . I n  S y d n ey , 
E .L .C .B .’s a re  u sed  a s  a  b a ck -u p  p ro tec 
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tion  to  d irec t e a r th in g , w hich , in  general, 
a n d  p a r tic u la r ly  in  largo in s ta lla tio n s , is 
reaso n ab ly  sa tis fac to ry .

E a r th  leakage  c irc u it b re a k e r  p ro tec tio n  
is th eo re tica lly  su p e rio r to  th e  M .E .N . 
sy s tem , b u t  th e  p ro b lem  of se lec tiv ity  in  
largo a n d  m u ltip le  in s ta lla tio n s  h a s  nev er 
been sa tis fac to rily  so lved, a n d  its  p rac tica l 
ap p lica tio n  sh o u ld  be confined to  a rea s in 
w hich  th e  p rescrib ed  co n d itions fo r M .E .N . 
can n o t bo m ot.

As p rev io u sly  m en tio n ed , th e  d an g er 
fro m  b ro k en  n e u tra l  co n d u c to rs  is  a lw ays 
s tro n g ly  s tre sse d  by  th o se  opp o sed  to  th e  
M .E .N . sy s tem . I t  is considered  th a t  a n  
in v es tig a tio n  of N ew  Z ea lan d  conditions 
sho u ld  convince th e m  t h a t  tho d angers 
asso c iated  w ith  b ro k en  n e u tra ls  can  be 
grossly  o v e r-e s tim a ted . In  N ew  Z ealand , 
th o  M .E .N . sy s te m  has b een  com pulsory  
sinco 1927, a  largo  p ro p o rtio n  of tho  
serv ices a re  o v e rh ead , a n d  h ig h  w inds a re  
p re v a le n t. R eco rd s a re  k e p t  of all b roken  
co n d u cto rs  a n d  a  v e ry  largo n u m b er of 
b ro k en  n e u tra ls  is reco rd ed  a n n u a lly . I n  
1936, o v e r 8 000 b ro k en  co n d ucto rs w ere 
reco rd ed , of w hich , i t  is a ssum ed , o n e -th ird  
w ould  re p re se n t cases in  w hich  th e  n e u tra l 
■was b ro k e n  a n d  th e  p h ase  co n d u cto r re 
m ain ed  in ta c t,  th e  to ta l  n u m b e r  of con
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su m ers fo r t h a t  y e a r  being  ap p ro x im ate ly  
356 000. I n  sp ite  of th is  v e ry  h igh  n u m 
b e r o f b ro k en  co n d u cto rs , w h ich  re p re se n t 
o ver 23 000 consum ers, th e  a cc id en ts  
cau sed  b y  b ro k en  n e u tra ls  h a v e  been  
negligible, a n d  the- M .E .N . sy s te m  is  gener
a lly  re g ard e d  as th e  b es t k n o w n  sy s te m  of 
p ro tec tio n .

A m erican  a n d  C an ad ian  experience  is 
o f te n  d ism issed b y  o p p o n en ts  of M .E .N . as 
of l it t le  v a lu e ;  n ev erth e less , o v er 35 
m illion  consum ers a re  p ro te c te d  by  
M .E .N . T h e  op in ion  of lead ing  A m erican  
eng ineers is th a t  th o  b es t re su lts  a re  
o b ta in e d  b y  so lid ly  bon d in g  a ll av a ilab le  
m e ta l, su ch  as n e u tra l  co n d u cto rs , cable 
sh ea th s , su p p ly  a u th o r it ie s ’ e a r th s , w a te r  
m ains a n d  exp o sed  or b u ried  m e ta l, in 
o rd e r to  red u ce  th e  resis tan ce  to  e a r th  to  
a s  low  a  v a lu e  a s  possib le.

A fte r  a  th o ro u g h  in v es tig a tio n  of th e  
position  in  G erm an y , N o rth  A m erica  a n d  
N ew  Z ealand , in  1938 a n d  1939, a n d  th e  
experience  of th o  S ta te  E le c tr ic ity  Com 
m ission of V ic to ria , th e  w r i te r  is sa tisfied  
t h a t  th o  M .E .N . sy s te m  is th e  m o st sa tis 
fa c to ry  kno w n  sy s te m  of p ro tec tin g  con
su m ers’ in s ta lla tio n s  in  u rb a n  a n d  closely 
se ttle d  a rea s w here  a .c . d is tr ib u tio n  is 
u sed .

Electrical Statistics For November
T H E  tw e lf th  M o n th ly  D igest of 

S ta tis t ic s  fo r  1946 show s th a t  the  
w eekly av erag e  co n su m p tio n  of coal b y  
a u th o rise d  e le c tr ic ity  u n d e rta k in g s  in 
c reased  from  513 000 to n s  in  O cto b er to  
584 000 to n s in  N o v em b er. I n  N ovem ber, 
1945, th e  av erag e  co n su m p tio n  w as 495 000 
to n s a  w eek. D is tr ib u te d  sto ck s o f coal 
he ld  b y  u n d e rta k in g s  fell fro m  2 280 000 
to n s in  O c to b er to  2 138 000 to n s in 
N o vem ber. I n  N o v em b er, 1945, th e  stocks 
a m o u n te d  to  3 287 000 tons. E lec tr ic ity  
g e n e ra te d  in  N o v em b er la s t  re ac h ed  th o  
to ta l of 3 938 m illion k W h , com p ared  
w ith  3 733 m illion  k W h  in  O c to b er a n d  
3 463 m illion  in  N o v em b er, 1945.

D eliveries o f B r itish -b u ilt arc-w eld ing  
se ts  n u m b ered  362, v a lu e  £38 000, an il 
re sis tan ce  w eld ing  so ts  16, v a lu e  £38 000, 
in  N o v em b er la s t,  as a g a in s t 540 arc- 
w elding se ts , v a lu e  £61 000, a n d  274 
re sis tan ce  w elding se ts , v a lu e  £76 000, in  
O c tober. T h o  figures fo r N o vem ber,
1945, w o re : 561 arc-w eld ing  se ts , v a lu e  
£93 000; a n d  1S2 re sis tan ce  w eld ing  se ts , 
valuo  £69 000, re sp ec tiv e ly .

D u rin g  th e  J u ly  to  S ep tem b er q u a rte r ,
1946, th e  p ro d u c tio n  of e lectrica l 
app lian ces, .ex cep t k e tt le s , w as less th a n  
in  th e  p rev io u s q u a r te r ,  d u e , p ro b ab ly , to  
ho lid ay s. T h e  to ta ls  w ere : E lec tr ic  fires,
217.7 th o u sa n d s , o f w hich  190.2 th o u san d s
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w ere  fo r th e  ho m e civilian m a r k e t;  e lectric  
irons, 259.3 th o u san d s , of w hich  192.9 
th o u sa n d s  w ere  fo r tho  hom e civ ilian  
m a rk e t;  v a cu u m  cleaners, 51.8 th o u sa n d s , 
of w h ich  39.6 th o u sa n d s  w ere fo r th o  hom o 
civ ilian  m a r k e t;  e lectric  k e ttle s , 50.4 
th o u san d s , of w hich  41.3 th o u sa n d s  w ere 
fo r  th e  hom e m a rk e t. T h e  figures fo r th e  
prev ious q u a r te r  w e re : E lec tr ic  fires,
225.0 th o u sa n d s , of w h ich  199.9 th o u sa n d s  
w ere fo r th e  hom o m a r k e t ; e lec tric  irons,
302.7 th o u sa n d s , of which- 241.7 th o u san d s  
w ere fo r th e  hom e m a rk e t;  v acu u m  
c leaners, 52.2 th o u san d s , of w h ich  42.9 
th o u sa n d s  w ere fo r th e  h o m e  m a r k e t ; e lec
tr ic  k e ttle s , 48.2 th o u sa n d s , o f  w hich  37.2 
th o u san d s  w ere  fo r th e  hom e dom estic  
m arket-.

T h e  p ro d u c tio n  oE e lectrica l ap p lian ces 
classed a s  bu ild in g  com p o n en ts  d u rin g  
N o v em b er w as a s  fo llo w s: C ookers, 18.6 
th o u s a n d s ; w ash-bo ilers, 25.6 th o u s a n d s ; 
im m ersion  w a te r  h e a te rs , 40.8 th o u sa n d s : 
m ete rs , -136.0 th o u sa n d s . In  O c to b er the  
to ta ls  w e re : C ookers, 18.7 th o u sa n d s ;
w ash-boilers, 19.8 th o u sa n d s ; im m ersion  
w a te r h ea te rs , 41,5 th o u sa n d s ; m e te rs , 
127.2 th o u san d s . F o r  N o v em b er, 1945, 
th e  figures w e re : C ookers, 7.9 th o u sa n d s : 
wasih-boilers, 6.7 th o u sa n d s ; im m ersion  
w a te r  h e a te rs , 18.7 th o u sa n d s ; m ete rs , 
61.1 th o u san d s.
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INSIDE OF ELECTRICAL MACHINES
by R. H. ROBINSON, B.Eng., A.M.I.E.E.

T H IS , P a r t  X I X  of th e  series*, is de 
v o ted  to  th o  ap p lic a tio n  of in su la tio n  

to  d .c . m ach in es of sizes larg e r th a n  frac 
tiona l horse-pow er.

Electrical Conditions in Armatures.—  
In  o rd e r to  u n d e rs ta n d  w hy  th e  in su la tio n  
is  d isposed  in  th o  v a rio u s  w ay s to  b e  de-

scribed , som e know ledge of th o  e lectrical 
con d itio n s is necessary . T h e  firs t p o in t, 
a n d  a  m o st im p o r ta n t  one, 
is t h a t  th e  passage  of elec
tr ic  c u r re n t  a long  con d u c
to rs  causes th em  to  h e a t  
up , a n d  th is  h e a t  m u st 
be  d iss ip a ted . In su la tio n  
im p ed es th e  p assage  of 
h e a t  aw ay  from  th o  < on- 
d u c to rs , honeo i t  is policy 
to  k eep  th o  in su la tio n  as 
th in  a s  possib le, c o n sis ten t 
w ith  e lectrica l sa fe ty .

E le c tr ica l sa fe ty  is a  
co n d ition  w hich  m u s t  be  
p ro v id ed  fo r  as a  long-te rm  
policy.

I t  n o t on ly  m eans 
t h a t  a  m ach in e  sha ll be  
in su la ted  well en o u g h  to  s ta n d  u p  to  the  
h ig h  v o ltag e  te s ts  a t  th e  m an u fa c tu re rs ’ 
w orks, b u t  t h a t  i t  shall g ive  un fa iling  ser-

Fig. 2—Armature connections—-wave winding

vice fo r fifteen  o r  tw e n ty  y e a r s ; th o  tw o 
req u irem en ts  n ecessita te  e n tire ly  d ifferen t 
t re a tm e n t. F o r  exam ple, a  m ach ine  insu-

* Parts i, n , III, IV, v, VI, VII, VIII, IX, x, XI, XII, xm, xiv, 
xv, xvi, xvn, xvm, appeared in The E le c tr ic ian  of 
April 26, M ay 10, M ay 24, June 7, June 2 t, Ju ly  5, Ju ly 
19, August 2, 16, 30, September 20, October 4, 18, 
November 1, 15. 29, and December 13, 27, 1946, 
respectively.

la te d  j u s t  sufficiently  to  w ith s ta n d  th e  
h ig h  vo ltage  te s ts  m ig h t g ive un fa ilin g  se r
v ice  fo r y ea rs  if  ru n  in  a  c lean  pow er 
s ta tio n  o r  w orkshop . On th e  o th e r  h an d , 
a  tra c tio n  m o to r o r steel-m ill m o to r, in 
su la te d  w ith  th e  sam e  id ea  in m in d , w ould 
p ro b a b ly  b re a k  dow n  in  th e  courso of a 
few  w eeks, due  to  m o is tu ro  o r m eta l d u s t 
p e n e tra tin g  th e  w ind ings a n d  p ro v id in g  th e  
con d itio n s fo r sh o rt-c ircu its  o r b re ak 
dow ns to  e a r th . In  su c h  cases th e  ideal 
of u sin g  as lit t le  in su la tio n  a s  possib le 
c an n o t be  a tta in e d . T h e  w indings m u st 
be com p le te ly  encased  w ith  am ple  in su la 
tio n , so th a t ,  fo r a  g iven  te m p e ra tu re  rise, 
a  la rg e r m ach in e  m ay  b e  n ecessary  fo r a 
g iven  o u tp u t  th a n  w ould bo req u ired  for 
no rm al in d u stria l serv ice.

T h e  n e x t p o in t is  ono w hich  few, excejit- 
ing  designers , seem  to  u n d e rs ta n d . I n  
F ig . I is sh o w n  d iag ram m atica lly  th o  com 

m u ta to r  e n d  of a n  a rm a tu re  w inding  in  
w hich th e re  a re  th re e  c o m m u ta to r seg
m en ts  p e r  slot. In  g enera l, th e  vo ltag e  
be tw een  a d ja c e n t  seg m en ts  is lim ited  to  
seldom  m o re  th a n  be tw een  10 a n d  20 V. 
T h u s , th e  vo ltago  be tw een  th e  sides of 
th e  coils con n ec ted  to  a  a n d  b  is only 
t h a t  be tw een  th e  a d ja c e n t  seg m en ts a  a n d  
b . B ecause th e  coils aro  ta p e d  overall, 
m an y  peop le  th in k  th a t  th e re  is full volt
ago be tw een  th em , a n d  th a t  a d d itio n a l in 
su la tio n , su ch  a s  a  lay e r of m ica  o r  v a r 
n ish ed  c o tto n  ta p e , o u g h t to  b e  a d d ed . 
I t  w ill b e  seen t h a t  th is  is a  fa llacy . T lie  
ta p e  is chiefly  em ployed  in  th e  e n d  w in d 
ing to  keep  th e  tu rn s  from  becom ing d is
a rra n g e d . I n  fac t, if e ach  coil is com posed 
of ta p e d  s tr ip s  as in F ig . 5 i t  is  q u ite  com 
m on fo r th e  se p a ra te  s tr ip s  to  go  inde
p e n d en tly  to  th e  c o m m u ta to r, w ith o u t 
each  slo t g ro u p  b e in g  ta p e d  to g eth e r.

I t  m a y  b e  a d v isab le  h e re  to  re fe r  to  
a rm a tu re  coils of ro u n d  w ire. T h ese  coils

UNDER BANDS,-012 MICANITE 
STUCK TO •008,'PRESSPAPER

32 VARNISHED 
PRESSBOARD

32VARNISHED PRESSBOARD 
STRIPS '/2 LAP

K J

MICA-PRESSPAPER.02 THICK 
2-1/2 LAPPED LAYERS

TROUGH
777777,

A ï * VARNISHED PRESSBOARD', 
STRIPS 1/2 LAP

MICA-PRESSPAPER-02 THICK 
2 LAYERS EACH 1/2 LAP

Fig. 3.— Disposition of insulation in armatures
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a re  in v a riab ly  ta p e d  a ll o v e r  a n d  su c h  an  
o p e ra tio n  in ev itab ly  re su lts  in  th e  coils 
ta k in g  u p  a  c ircu la r sh a p e  in  cross-section. 
B efore th e y  can  be  in se rte d  in  th e ir  slots 
th e y  h a v e  to  bo f la tten e d  a long  th e  sides. 
T h is  genera lly  causes som e of th© tu rn s  to  
a lte r  th e ir  re la tiv e  p o sition . I f  th e  ta p e d

»STEEL W IR E  BAND.

\
UNDER BAND 0-02 MICA-PRESSPAPER
SYNTHETIC-RESIN PAPER BOARD IfeTHK.

" 5  MIL.COTTON TAPE '/3 LAPPED.
PRESS BOARD AT LEAST 1/32 THICK 
(VARNISHED)

-L IN ER -0 -0 2 M IC A -PRESSPA PER .

Fig. 4.— Slot insulation for medium-sized, 
armature

g ro u p  co n ta in s  th re e  sections, i.e ., th ero  
a re  th re e  in d e p e n d e n t coils, each  of w hich 
will b e  connected  to  a  p a ir  of segm ents, 
i t  is possib le  to  h a v e  w ires com ing to 
g e th e r  w ith  th e  vo ltage  betw een  th em  
eq u a l to  t h a t  across th re e  segm ents. I t  
is, there fo re , im p o r ta n t  n o t  to  t r e a t  th e  
coils ro u g h ly  w hen  f la tten in g  th em , o r 
th e  in su la tio n  on  th e  w ire  m ay  be d a m 
ag ed  a n d  will n o t  s ta n d  u p  to  th e  com 
p a ra tiv e ly  h igh  v o ltag e  w hich  m a y  ex ist 
across sev era l c o m m u ta to r segm ents.

T h is  d a n g e r docs n o t  e x is t  w h en  r e c t
angular- o r sq u a re  c o n d u c to rs  a re  em ployed 
since coils of th is  k in d  re ta in  th e ir  sh ap e  
w hile being  tap e d .

In  th e  s lo ts  th e re  is th e  fu ll line  vo ltage 
b e tw een  th e  tw o  h a lf  coils. F o r  th is  
reaso n  th e  in su la tio n  be tw een  th em  is 
re in forced  b y  th e  use  of a  sp ac in g  s tr ip . If  
th e  coils a re  ta p e d , th is  serves to  re in force  
th e  covering  on th e  co n d u cto rs , in  w hich 
case th e  s tr ip  m a y  be  o n ly  20  or 30 m ils 
th ic k . W hen  ta p e d  s tr ip s  a re  em ployed 
th e  o verall ta p in g  is o ften  d ispensed  w ith  
a n d  th e  se p a ra tin g  s t r ip  is m ad e  40 o r 60 
m ils th ic k . T h e  se p a ra tin g  s tr ip  shou ld  
a lw ay s b e  c a rried  bey o n d  th e  b en d s a t  
th e  end  of th e  s lo t p o rtio n s  of th e  coil 
since th e  e lectric  s tre n g th  of th e  tap in g  
is w eakest a t  th o se  p o in ts .

C onsideration  o f F ig . 1 a lso show s th a t  
a s  th e  u p p e r  p a r t  o f th e  coil progresses 
aw ay  from  th e  b en d  to w ard s th e  noso 
(i.e ., th e  o u te r  end), th e  vo ltag e  d ifference 
be tw een  i t  a n d  th e  .coils .which cross be 
n e a th  i t  becom es sm aller. I t  is  necessary  
to  in te rp o se  in su la tio n  be tw een  th e  tw o 
lay e rs  w here  th e  v o ltag e  is h ig h , an d  
since su c h  in su la tio n  m u s t  b e  k e p t in 
place, i t  is u sua l to  m ak e  i t  e x te n d  from  
u n d e r  th e  se p a ra tin g  s t r ip  to  th e  s t a r t  of 
th ° , ra d iu s  a t  th e  nose, a s  sh o w n  in  F ig . 3 . 
I t  is  n o t  ta k e n  c loser to  th e  co re  b ecause  
th e  space betw een  th e  coils w here  th e y  
em erge fro m  th e ,  s lo ts  u p  to  th e  b en d s, is
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k e p t open  for v e n tila tin g  a n d  cooling. I n  
a n y  case i t  c an n o t bo lixed  closer to  th e  
core th a n  th e  o u te r  edges of th e  trou g h s.

T h e  slu t in su la tio n  is e x te n d ed  o u tsid e  
th e  slo t for a  d is tan ce  of § in . to  in ., 
dep en d in g  u p o n  th e  size o f th e  m ach ine. 
In  large  m ach in es w h ere  finger s tr ip s  a re  
om ployed fo r  p ro v en tin g  long  core te e th  
from  sp read in g  long itu d in a lly , th e  s lo t ex 
ten sio n  is m ad e  a t  le a s t I  in .

W hen  coils h a v e  m ore th a n  one  tu rn  p e r 
co m m u ta to r seg m en t, i t  is u su a l to  re
inforce  th e  lead s to  th e  c o m m u ta to r w ith  
co tto n  sleeving, gen era lly  called  s to ck in 
e tte . I n  ad d itio n , ta p e  is som etim es in te r
w oven b e tw een  th em .

F ig . 1 re p re se n ts  a  la p  w inding . T h is 
does n o t  p re se n t m u ch  difficulty  a s  th e  
leads do n o t leave  th e  coil ex cep tin g  a t  
o r  n e a r  th e  nose. I n  th e  case  of w ave 
w ind ings, how ever, th e y  leav e  th e  coils 
a t  th e  b en d s a n d  cross over th e  o th e r  
coils a s  show n in  F ig . 2. T h is  resu lts  
in  h ig h  v o ltag es b e in g  p re se n t betw een  
th e  leads a n d  th e  coils— th e  case  is som e
w h a t analogous to  t h a t  ex is tin g  be tw een  
th e  tw o lay ers of coils— a n d  a  solid  b a rrie r , 
as show n in  F ig . 3 is in te rp o sed  be tw een  
leads a n d  coils.

I t  is necessa ry  to  p rov ido  am ple  in su la 
tion  be tw een  th e  coils a n d  th e  a rm a tu re  
core, also be tw een  th e  e n d  w indings a n d  
a n y  m eta l in  close p ro x im ity . T h e  m eth o d s

W E D G E .

0-5 MM .VARNISHED PRESSBOARD.

O 'SM M .SLOT LINER CONSISTING OF 
'0-3MM.MICANITE.
0-2 MM. PRESSPAPER.
0-1 MM. KRAFT PAPER.

I ’SMM.VARNISHED PRESSBOARD.

-5 MIL. COTTON TAPE */3 LAP.

Fig. 5.— Detail of slot for large arm atures

of accom plishing, th e  la t te r  a re  c learly  
show n in  F ig . 3 a n d  need  no  am plification  
bey o n d  say in g  t h a t  in  th e  sm alle r a rm a 
tu re s  th e  m ica -p re ssp ap e r m a y  h e  rep laced  
b y  a  co m b in a tio n  of p re ssp a p e r a n d  v a r
n ished  c o tto n  (em pire) c lo th , o r tw o  or 
m ore  pieces of v a rn ish ed  p re ssp ap er.

Conductor and Slot Insulation.— Con
d u c to r  a n d  slo t in su la tio n  v a ry  g rea tly  
a n d  a selection of th e  m o st general ty p es 
will no w  b e  described . I t  sh o u ld  be  
u n d e rs to o d  th a t  m an y , o f , th e  ap p lica tio n s
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described  in  th e se  a rtic le s  a re  n o t  th e  
sp ec ia lity  of a n y  one  m a n u fa c tu re r  b u t

1/ / / /////Z 4 > * ™ 00  wedge.

PRESSPAPER 
SLO T  L IN E R ,

M IC A N IT E  B E T W E E N  
P A P E R  IN T E R L E A V E D  
B E T W E E N  C O N D U C T O R S  
+  2 j  T U R N S .

W R A P P E R  R O U N D  
O U T S ID E  O P EN  S P IR A L  
L A V E R  C O TTO N  T A P E .  
E A C H  C O N D U C T O R  IN  
E N D  W IN D IN G  T A P E D  
’/2 L A P .

Fig. 6 .—Mica-paperLinsulation

re p re se n t th e  general p rac tice  o f th e  in 
d u s try .

I n  F ig . 4 is show n  a  u se fu l ty p e  o f in su 
la tio n . T h e  coils m a y  be w o und  w ith  
ro u n d  w ire  o r re c ta n g u la r  s tr ip  in su la te d  
w ith  d .c .c ., sy n th e tic  enam el, a sb e s to s  or 
double  glass. I f  th e  s lo t lin e r is of m ica- 
p re ssp a p e r i t  m ay  be re g a rd e d  a s  Class B 
in su la tio n . A t p re sen t, sy n th e tic  enam el is 
a p p lied  o n ly  to  ro u n d  w ires. W h en  th e  
coils a re  h e ld  in  b y  s tee l w ire  b a n d s  i t  is 
ad v isab le  to  m a in ta in  a  reaso n ab le  creep- 
ag e  d is tan c e  fro m  th e  coils to  th e  to p  of 
th e  slo ts b y  in se rtin g  a  f s  in . closing s trip  
a t  th e  to p , a s  show n.

T h e  te rm  “  c reepage  d is tan ce  ”  is r a th e r  
am b ig u o u s a s  a p p lied  to  e lectrica l 
m ach in es. I t  is n o rm ally  asso c ia ted  w ith

W E D G E .

INSULATION AS 
FOR BOTTOM 

HALF OF SLOT

= z i

I

OUTER CONDUCTORS 
y f  TAPED WITH LAP 
/  COTTON TAPE (OR S ILK  

MICA T A P E } W ITH 
CENTRE ONE BA RE.

ex am p le, m a y  b e  c ite d  th e  d is tan ce  from  
th e  o u te r  v e rtica l su rface  of c o m m u ta to r 
seg m en ts  across th e  m ican ite  . vee-ring  
ex ten sio n  to  th e  m e ta l c lam p  ring.

I n  m ach in es, th e  te rm  is a lso a p p lie d  to  
th e  d is tan ce  fro m  p o in ts  o f w eakness in  a n  
in su la tin g  co vering  to  th e  n e a re s t  e a r th e d  
p a r t .  T h u s , re fe rrin g  to  F ig . 4, since th e  
coils a re  on ly  ta p e d  w ith  c o tto n  ta p e  a n d  
v a rn ish ed , th e  e lectric  s tre ss  be tw een  th e  
co n d u cto rs  a n d  th e  to p  o f th e  a rm a tu re  
te e th , especially  d u rin g  th e  h ig h  v o ltag e  
te s t ,  m ig h t be  g re a t enough  to  p u n c tu re  
th e  ta p e  if  th e  coil w ere  to o  n e a r  th e  to p  
of th e  s lo t. I t  is fo r a  s im ila r re aso n  th a t  
th e  s lo t tro u g h s , o r  m ican ite  tu b e s , if  used , 
a re  e x te n d e d  b ey o n d  th e  s lo t, th e  len g th  
of th e  ex ten sio n  increasing  w ith  in creased  
v o ltag es.

T h e  h ig h  v o ltag e  te s t  is n o t  th e  only 
tim e  of d a n g er. M achines in v a riab ly  
a cc u m u la te  d i r t  on  th e ir  w ind ings as tim e

MICANITE TUBE 
'M O U LD ED TO C O IL.

E N D  W IND INGS. ALL 
CONDUCTORS TAPED 
W ITH  COTTON TAPE 
OR S ILK  MICA TA PE!
IF LATTER IS  USED 

EACH GROUP OF 3  IS PROTECTED W IT H  ONE 
LAYER OF COTTON T A PE .

Fig. 7 .—Moulded tnica-paper insulation

th e  d is tan ce  a  c u rre n t w ou ld  h a v e  to  trav e l 
to  p a ss from  a  p o in t of h ig h  p o te n tia l  to  
o ne  of low er p o te n tia l  b y  creep ing  o r flash
ing  o v e r th e  in te rv en in g  su rface . As a n

Fig. 8 .—Motor for steel mills, 60 H . P . ,  250 V 
{English Electric Co., Ltd.)

passes. I f  th is  is m eta llic , o r m ad e  u p  of 
c a rb o n  fro m  th e  b ru sh es, a  p a th  o f com 
p a ra tiv e ly  low  re s is tan ce  is p ro v id ed . E v e n  
d ir t  w h ich  does n o t  c o n ta in  th ese  in 
g red ien ts  becom es p a r tia lly  co n d u ctin g  if 
a  m ach in e  becom es d am p  duo to  “  sw7e a t-  
in g  ”  in  d a m p  w e a th e r.

W hen  th e  coils a re  h e ld  in  b y  w edges, a s  
show n in  F ig . 5, th e  lin e r  is in v a riab ly  
fo lded over u n d e r  th e  w edge. Since w edges 
a re  u su a lly  em p lo y ed  o n ly  in  larg e  
m ach in es, th e  in su la tio n  to  e a r th  is m ad e  
re liab le  b y  th e  in clu sio n  of m ica , a n d  th e  
o th e r  a lte rn a tiv e s  g iv en  in  F ig . 4 a re  n o t 
fav o u red . M ican ite -p re ssp ap e r lin e rs  of 
th is  ty p e  h a v e  a n  e lectric  s tre n g th  of 
6 000 V, a n d  a t  le a s t 2 000 V  is req u ired  
to  cause a  b reak d o w n  b e tw een  a d ja c e n t  
co n d u cto rs .

T h e  c o n d u c to rs  show n in  F ig . 6 a re  u n 
in su la te d  co p p er s trip s , th e  in su la tio n  
b e in g  p ro v id ed  b y  m ica  san d w ich ed  
b e tw een  .002 in . k r a f t  p a p e r, a  flexible 
m ica  s tick in g  v a rn is h  b e in g  u sed . T h e
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electric  s tre n g th  b e tw een  co n d u cto rs  is in  
th e  reg ion  of 2 000 V a n d  to  e a r th  a b o u t 
0 000 V.

T ho  a rra n g e m e n t d ep ic ted  in  F ig . 7 has 
an  e lectric  s tre n g th  of a b o u t  2 000 V  b e 
tw een  co n d u cto rs . I f  th e  tu b e  is m ad e  of 
m icafo lium , th e  e lectric  s tre n g th  to  e a r th  
will be in  th e  region of 15 000 V fo r a  wall 
th ick n ess of 0.030 in . M icafolium  consists 
of m ica  sp littin g s  s tu c k  to  k r a f t  p a p e r. If  
j a p  tissuo  or flexrope p a p e r  be  used  a 
g rea to r p ro p o rtio n  of m ica  can  b e  incor
p o ra te d  a n d  a n  e lectric  s tre n g th  of 
20 000 V is q u ite  u su a l.
. T h ere  a re  o th e r  v a ria tio n s , b u t  enough  
has been sa id  to  show  how  in su la tio n  m ay  
be  a p p lied  to  a rm a tu re  coils. One w arn ing  
.should, be  g iven. I t  is in ad v isab le  to  use 
ta p e , w h e th e r  m ica  o r v a rn ish ed  co tto n , 
a s  th e  sole in su la tio n  to  e a r th .  W ith  th e  
few n u m b er o f lay e rs  for w h ich  th e re  is 
room  th e re  is  a  poss ib ility  o f creepage 
b e tw een  th e  o v erlap s lead in g  to  fa ilu re . 
A m o re  im p e n e tra b le  b a rrie r ,  su ch  as 
v a rn ish ed  p re ssb o a rd  of a d e q u a te  th ic k 
ness, o r a  couple  of tu rn s  o f m ica -p ap e r in 
sh e e t fo rm , sh o u ld  bo  used .

A n o th e r p o in t to  be  rem em b ered  is  th a t  
a lth o u g h  b a re  co n d u cto rs  m ay  be p e r
m issib le in  th e  slo ts, e .g ., a s  show n in  
F ig . 7 , e v e ry  one sh o u ld  b e  ind iv id u a lly

Fig. 10.—  Typical industrial motor field 
assembly, employing untaped coils (General 

Electric Co., L td .1
ing of th e ,s a m e  m ate ria l p ro tec ts  th e  fro n t 
end  w inding .

Glass Insulated Armatures.— T h e m a n u 
fa c tu re  of th ese  p re sen ts  no serious tro u b le  
once th e  tech n iq u e  h a s  b een  m aste red . 
T h e  special m ica  stick in g  a n d  im p reg n atin g  
v a rn ish es re q u ire  h ig h er te m p e ra tu re s  an d  
longer tim es fo r th e ir  curing .

Main Field and Interpole Coils for In 
dustrial Machines.—T h ere  a re  tw o m ain  
ty p e s  of coils for in d u s tr ia l  m a c h in e s ; 
th o se  th a t  a re  ta p e d  all over, a n d  th o se  
t h a t  a re  n o t  ta p e d . F o r  th o  fo rm er single, 

_or double, co tton -covered  w ire  is em p 'o y ed . 
T h e  w ire  fo r u n ta p e d  coils m a y  h a v e  e ith e r
TAPE THE END TURN S (TO  GIVE AM1MIMUM CREEPAGE DISTANCE 
TO EARTH OF AT LEAST 10MM.) AND LEA D S W IT H  ONE LAYER OF 
VARN ISH ED  COTTON TAPE.' A N O TA PET H EG R O IIPO FT U R N SA N D  
LEAD  TOGCTHEI^WITH ONE LAYER OF IMPREGNATED COTTON TAPE

VA R N ISH ED  P R ES S B O A R D  U T R O U G H S  (T O  G IV E  A  
M IN IM U M  SP A C IN G  O F  B E T W E E N  T U R N S )

Fig. 11.—  Insulation o f  strip-on-cdge interpole 
coils

of th ese  coverings o r o rd in a ry  enam elled  
w ire  m ay  b e  u sed .

T ap e d  coils m u s t b e  w ound  o n  form ers, 
tap e s  be ing  in te rlea v ed  in  th e  layers to  
ho ld  th e  w ind ing  to g e th e r. F lex ib le  m ica- 
n i te  w ashers, 0.030 in . th ic k , a re  p laced  a t 
th e  to p  a n d  b o tto m  of th e  coil a f te r  i t  
h a s  b een  rem oved  fro m  th e  fo rm er. T hese
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from  a  p h o to g ra p h  of a  tra c tio n  a r m a tu r e ; 
th e  p ro tec tio n  is co m ple ted  b y  a  hood  of 
glass o r a sb esto s fab ric  w hich  com plete ly  
eneloses th e  re a r  en d  w ind ing  a n d  a  cover-

Mill Type and Traction Armatures.—
As a lre ad y  su g g ested  th ese  tw o  ty p es  need 
p ro tec tio n  ag a in s t v e ry  a d v erse  conditions. 
Of th e  tw o , tr a c tio n  m ach ines experience 
th e  w o rs t cond itions becau se  m o is tu re  is 
sp ra y e d  on  to  th e m  fro m  th e  w heels of th e  
vehicles th e y  d riv e , a n d  th ese  m o to rs  a re  
seldom  to ta lly  enclosed. T h e  ty p e  of 
m o to r u sed  in  steel m ills is  i llu s tra te d  in  
F ig . 8 . I t  w ill be  n o ticed  th a t  p ro tec tio n  
is  p ro v id ed  against, m eta l d u s t  g e ttin g  
in to  th e  w indings. F ig . 9 is rep ro d u ced

THE E LEC TRIC IA N

Fig. 9 .—Railway motor armature, 328 H . P . ,  
insulated for 1 500 V  (General Electric Co., 

Ltd.)
in su la te d  in  th e  e n d  w ind ing . I t  is found  
th a t  th e  m o v em en t a n d  b en d in g  w h ich  tho 
en d  w inding  receives d u rin g  w inding, b a n d 
ing , a n d  in  serv ice , re su lts  in  sh o rts  
develop ing  if ev e ry  c o n d u c to r is n o t  in su 
la te d .
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a re  c u t  la rg e r th a n  th e  coil faces so t h a t  
th e y  can  bo b e n t  a b o u t I  in . dow n th e  
o u ts id e  to  g ive  am ple  creepago to  e a r th .

A sim ilar th ick n ess of m ican ito  is used  
for lin ing  th e  in side  of th e  coil. T h is is 
m ad e  a b o u t  1 in . longer th a n  th e  d istan ce  
be tw een  th e  f la t faces, i t  is' th e n  cu t 
dow n suffic ien tly  a t  each  co rner to  p e rm it 
of 1 in. b e in g  fo lded over on to  th e  
w ashers. S e p a ra te  sm all pieces of flexible 
m ican ite  a re  f itte d  in  each  co rner to  cover 
o v er th e  sm all gaps p re sen t w here  th e  
cen tre  m ican ito  b en d s o u tw a rd . A piece 
of 0.030 in . p re ssp a p e r is fixed inside  th e  
coil a s  m ech an ica l p ro tec tio n  to  th e  m ica
n ito . T h e  w hole coil is th e n  ta p e d  all 
o v er w ith  7 m il c o tto n  ta p e  a n d  im preg
n a te d  in  com pound . In te rp o lo  coils m ay  
be in su la te d  in  th e  sam e m an n er.

A  p h o to g rap h  of a  field system  w ith  
u n ta p e d  coils is rep ro d u ced  in F ig . 10. 
T h e  m ain  coils a ro  w ou n d  w ith  enam elled  
w ire, a n d  th e  in te rp o le  coils w ith  d .c .c . 
T ho spools fo r b o th  a ro  m ad e  of press- 
b o a rd , thoso  fo r th e  onam elled w ire  coils 
being  im p reg n a ted  in  v a rn ish  before  a n y  
w ire  is w ou n d  on  th em . T hoso fo r tho  
m terpo les need  n o t bo v a rn ish ed  as tho  
w ound  coils a re  im p reg n a ted  in  com pound . 
T ap es  a ro  in te rlea v ed  in  th e  w indings an d  
ta k e n  o v er th o  flanges to  keep  th em  in 
position . Som e tap e s  m ay  bo seen p ass
ing o v e r th o  edges of th o  m ain  coil flanges, 
b u t  th e y  a re  n o t  d iseernib lo  on  th o  o th e r  
coils. T h e  flanges v a ry  in  th ick n ess from
0.010 in . to  0.080 in . acco rd ing  to  th o  size 
of th o  coils. T h e  cen tres  of th e  spools 
a re  fo rm ed of 0.060 in . p ressb o ard . F o r  
m ach ines h a v in g  a rm a tu re s  of la rger 
d iam e te r  th a n  a b o u t  6 in ., i t  is  a d v a n 
tag eo u s to  su p p o r t  th e  in su la tio n  w ith  a  
th in  shee t-iron  o r b ra ss  spool.

I t  will bo  a p p rec ia ted  t h a t  th e re  is 
necessarily  a  g a p  be tw een  th o  cen tro  in 
su la tio n  a n d  th o  flanges. T h is  g ap  is 
sealed  b y  ta p in g  in . d ia . ro p e  to  th e  
co rn er tu rn s  of th e  f irs t lay e r of w ire, th e  
ropo fittin g  in to  th o  ang les form ed b y  th e  
ju n c tio n  of th o  cen tre  a n d  flanges. A lte r
n a tiv e ly , a  su ita b ’o th ick n ess of th in  tw ine 
m ay  bo w o u n d  in th e  corners a n d  well 
b ru sh e d  w ith  shellac v a rn ish . I f  th o  coils 
a ro  fo r v e ry  large  m ach ines, a n d  w ound  
w ith  re c tan g u la r  w ire  th e  n ecessary  p ro 
tec tio n  m a y  bo p rov ided  b y  ta p in g  th e  
co rner tu rn s  of th e  firs t lay e r w ith  
v a rn ish ed  c o tto n  tap e .

W hen  th e  sec tion  of co pper fo r in te rp o le  
coils is to o  larg e  fo r covering  w ith  co tto n , 
m eans hav o  to  b e  fo u n d  fo r em ploying 
b a ro  c o p p er s tr ip  a n d  in su 'a tin g  th e  tu rn s .

O ne m eth o d  of in su la tin g  strin -on-edge 
coils is d ep ic ted  in  F ig . 11. V arn ish ed  
p re ssb o a rd  tro u g h s  0.030 in . th ic k  a re  
f i tte d  to  a lte rn a te  tu rn s .  A lte rn a tiv e ly , 
w ashers m a y  b e  u sed  be tw een  tu rn s  if 
p re fe rred . T hese  m u s t b e  c u t  a t  one side
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fo r in se rtin g  in  th e  sp ira l. Sinco a  c u t 
m ay  open  a n d  p e rm it a  sh o r t  c irc u it b e 
tw een  tu rn s , i t  is u su a l to  em ploy  tw o 
w ashers, of, s a y , - 0.015 in . th ick n ess, in 
se rted  w ith  th e  cu ts  on  o p posite  sides of

Fig. 12.—Field system of 328 H .P .  railway 
motor, insulated /or 1 500 V (General Electric 

Co., Ltd.)
th o  coil. T h e  cen tre  a n d  flanges m a y  bo 
of p ressb o ard  a s  before .

S om etim es th o  coils aro  w ou n d  w ith  tho 
sti'ip  o n  th e  f la t, in  w h ich  case len g th s 
of 8 o r 10 m il v a rn ish ed  p re ssp ap er, ou t 
a  lit t le  w ider th a n  th o  copper, a re  fed  in 
as th e  w inding  proceeds.

T hese  form s of c o n stru c tio n  a ro  ap p lic 
ab le  to  all sizes of m ach in e, in clud ing  those 
h a v in g  a n  o u tp u t  of m a n y  h u n d re d s  of 
horse-pow er o r  k ilo w a tts . I f  Class B  in 
su la tio n  is req u ired , m ican ite  a n d  o th e r  
su itab le  m ate ria ls  m a y  be  u sed  in  p lace 
of p ressb o ard . A  form  of sy n th e tic -re s in  
b o a rd , b u ilt  u p  of sh ee ts  o f a sb esto s p a p e r, 
m ak es a  good m a te ria l fo r coil flanges. 
Seven m il. a sb esto s p a p e r im p reg n ated  in 
v a rn ish  is  su itab le  fo r w in d in g  in  be tw een  
th e  tu rn s  of s tr ip -o n -tlie -fla t coils.

Mill Type And Traction Field Colls.—  
All coils a re  com ple te ly  enclosed  in  in su la 
tio n . O ften  th e  w ou n d  coils a ro  ta p e d  
overall w ith  co tto n  ta p e , b ru sh e d  w ith  
sy n th e tic  re sin  v a rn ish  a n d  bakelised  
befo re  th e  overall in su la tio n  is a d d ed . 
T h is m ay  consist of c lo th -m ica-tap e , o r 
th e  s tra ig h t  sides a n d  ends m a y  b e  
w rap p ed  w ith  m ieafo lium  a n d  th e  co rners 
ta p e d  w ith  silk-m ica ta p e  o v erlap p in g  on 
to  th e  ■wraps. T h e  o u ts id e  ta p e  m a y  be 
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E l e c t r i c a l  P e r s o n a l i t i e s
S IR  A. P . M. F L E M IN G  loft L ondon  

A irp o rt In st w eek  to  a t te n d  th e  In d ia n  
Science C ongress in  D elhi.

M R. A. E . M O R R ISO N  h as  been  elected 
a  d irec to r of J o h n  Shaw  a n d  Sons, L td .

M R . B . G. H A R R IS O N  h a s  resigned 
from  th o  b o a rd  of 
C rab tree  E lec trica l 
In d u strie s , L td .

H o is a  m em b e r of th e  I .M ech .E . a n d  
th e  I .E .E .

AIR. W . -O. H E Y N E  h as  resigned  from  
th o  b o a rd  of th e  P lessey  Co., L td . ,  a n d  
M r, R . G. W . A ttw o o d  h a s  b een  ap p o in ted  
in  h is p lace.

M R. B . L . A1ET-
   --------------------------------------  CALF, M r. J .  H . R .
We are always glad to receive from readers N ixon, M r. P . C.

1111 p  o m ,v rv >  news of their social and business Sharpe, Ah’. D . C.
• m .  rr. ouuLLNrjo, activities for publication in this pane. A. E . Je sso n , an d

y e a r s ^ o f  th e  B u rn - ParafJraphs should be as brief  as possible. Colonel H . T . T h o rn -
ley  e lec tric ity  show 
room , is leav ing  to  ta k e  u p  service ab ro ad  
w ith  N .A .A .F .I .

AIR. N . M. N IV E N  h as  b een  a p p o in te d  
a n  ad d itio n a l d irec to r of G. a n d  J .  W eir, 
L td .

M R , W . B . P A R K IN S O N  h as  been 
a p p o in te d  m e te r  a n d  te s t  su p e rin te n d e n t 
of tho  L iverpool e lec tr ic ity  u n d e rta k in g  
in succession to  Air. Sam uel L ow ey, who 
re tire d  recen tly .

AIR. F R E D E R IC K  C A V E N D ISH  W IN 
F IE L D , w ho  h a s  b een  a m em b er of th e ir  
s ta ff fo r m an y  y e a rs  h as  b een  ta k e n  in to  
p a r tn e rsh ip  b y  Alessrs. M erz a n d  AIcLellan. 
Mr. W infield will be  a t  th e ir  N ew castle  
office no rm ally .

AIR. S. B . W A R D E R , w ho h a s  been  
a p p o in te d  a ss is ta n t to  th e  Chief E lec trica l 

E n g in e er of tho  
S o u th e rn  R a ilw ay , 
o b ta in e d  his te c h 
n ica l ed u ca tio n  a t
th o  U n iv e rs ity  of 
L o ndon . A fte r  se rv 
ing  a n  ap p ren tic e sh ip  
w ith  Jo h n so n  -and
P h illip s, L td . ,  h e  
ga in ed  fu r th e r  e x 
perience  w ith  F e r 
guson P ailin , L td . ,
M a n c h e s t e r ,  a n d  
l a te r  as a n  eng ineer 
w ith  th e  G eneral
E lec tr ic  Co., L td . ,  
a t  W itto n , B irm in g 
h am . I n  1927 ho 

w e n t to  th e  Sw edish  G enera l E le c tr ic  Co. 
( la te r  A sea E le c tr ic , L td .) ,  as a n  eng ineer 
in  th e  e x p o r t d e p a r tm e n t,  a n d  becam e 
chief en g in eer a n d  m an a g e r o f t h a t  d e p a r t
m en t, H e  jo in ed  th e  S o u th e rn  R a ilw ay  
in  M arch , 1936, a s  tec h n ica l a s s is ta n t  to  
M r. A lfred  R a w o rth , th e n  e lectrica l e n 
g ineer fo r new  w orks, a n d  d e a lt  w ith  all 
genera l m a tte r s .  Air. W a rd e r  w as a p 
p o in te d  new  w orks a s s is ta n t  to  th e  Chief 
E le c trica l E n g in e e r in  A u g u st, 1943, a n d  
as such , w as one  of th e  d e leg a tio n  of 
officers w ho re ce n tly  v is ited  N o rth  
A m erica  to  s tu d y  D iesel-e lectric  trac tio n .

MR. S. B. WARDER

ley lm vo been  a p 
p o in ted  b y  th e  b o a rd  

of th e  B ru sh  E lec trica l E ng in eerin g  Co., 
L td .,  as local d irec to rs .

AIR. F R A N K  H A Y T O N , of C hester-lo- 
S tre e t, a s s is ta n t a re a  su p e r in te n d e n t w ith  
th e  N o rth -E a s te rn  E lec tr ic  S u p p ly  Co., 
L td . ,  N ew castle -on -T yne , h a s  re tire d  a f te r  
40 y e a rs  w ith  th e  com p an y . H e  w as 
fo rm erly  d is tr ic t  en g in eer a t  C hester-le- 
S tre e t.

AIR. H . B . H O C K E N , m an ag er of tho  
B irm in g h am  b ra n c h  of th e  L o n d o n  E lec tric  
W ire  Co. a n d  S m iths , L td . ,  h a s  re tired  
a f te r  n e a rly  45 y e a rs ’ service. H o  is su c 
ceeded  b y  Air. E . W . D arv ille

M R. W . E . W A R R IL O W , w ho cele
b ra te s  h is 7 0 th  b ir th d a y  o n  J a n u a ry  15, 
h a s  re ti re d  a f te r  53 
y e a rs ’ assoc iation  
w ith  th e  lelectrical 
in d u s try , te n  y ears  
in  m u n ic ip a l su p p ly  
a n d  m an u fa c tu rin g  
a n d  43 in  tech n ica l 
jou rn a lism . H e  has 
b een  a  k e en  a d v o 
c a te  o f s to rag e  b a t 
te ry  tra c tio n  a n d  
la rg e  w ind  dynam os.
O n h is  re tire m e n t,
Air. W arrilow  w as 
th e  re c ip ie n t fro m  h is 
colleagues a tO d h a m s ’ 
of a  silv er te a  a n d  
coffee serv ice  a s  a  m a rk  of th e ir  e steem  
a n d  re sp ec t. H o  w as fo r 40 y ea rs  a n  
A ssocia te  A lem ber of th e  I .E .E . , a n d  in  
J a n u a ry ,  1944, w as tra n s fe rre d  to  fu ll 
m em b ersh ip . Air. W arrilow  is now  liv ing  
a t  24, B a th  H ill C ou rt, B o u rn e m o u th  (te le 
p h o n e  : B o u rn em o u th  4810), w here, in  due  
course, h e  hopes to  w rite  h is m em oirs. H is 
m an y  friends will h e  a b le  to  c o n tin u e  
m ee tin g  h im  a t  th e  luncheons of th e  B a tti-  
W allah s’ S o c ie ty , of w hich h e  h as  b een  
a  m em b er fo r  35 y ea rs , a t  th e  R ad io  C lub 
luncheons, a n d  th o se  m a n y  o th e r  e lectrica l 
fu n c tio n s i t  is h is  in te n tio n  to  a tte n d .

AIR. H . H O O P E R , lion , s e c re ta ry  of th e  
I .E .E . ,  S o u th  A lidland C en tre , h a s  com -
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p lo ted  tw en ty -fiv e  y e a rs  of se rv ice  to  
th e  cen tre , a n d  i t  h as been decid ed  to  
open  a  tes tim o n ia l fu n d , co n trib u tio n s  to  
w h ich  sh o u ld  be  fo rw ard ed  to  th e  h o n o ra ry  
tre a su re r , M r. W . C larke, c /o .  M essrs. 
E n g lish  E lec tr ic  Co., 75, N ew  S tree t, 
B irm in g h am , 2.

M R . L . A . W A L K E R , who h as  re tire d  
from  th e  serv ice  of th e  G eneral E lec tric  
Co., L td . ,  estab lish ed  
a  reco rd  b y  hav in g  
been  a  m em b er of 
th e  s ta ff fo r 57 
y ears . H e jo ined  
th e  co m p an y  in  1889, 
a n d  w as em ployed  
on th e  re p a ir  of gas 
ligh te rs . T h e  h e ad  
office w as th e n  in 
Q u e e n  V i c t o r i a  
S tre e t, w here  he 
served', successively , 
in th e  bell, e s tim a t
i n g  a n d  b o u g h t  
ledger d e p a rtm e n ts .
H e  w as su b seq u en tly  
p ro m o te d  to  th e  
p u b lic ity  o rg an isa tio n , w here  h e  has 
w ork ed  in  a n  a d m in is tra tiv e  c a p a c ity  fo r 
th e  la s t  35 y e a rs . M r. L eslie  G am age, 
v ice -ch a irm an  a n d  jp in t m an ag in g  d irec 
to r, m ad e  p re sen ta tio n s  to  M r. W alker 
a n d  th re e  o th e r  m em b ers of th e  sta ff w ho 
h a v e  re tire d — M r. W . B . S teggall, c o u n te r  
m an ag er, a n d  M r. S. T . Gill, of th e  
d e sp a tc h  d e p a r tm e n t, w ho  h a v e  each  
serv ed  th e  co m p an y  fo r  50 y e a rs , an d  
M r. H . N . C astled ine, of th e  e x p o r t d e 
p a r tm e n t, w ho h a d  36 y e a r s ’ service.

L O R D  B R A B A ZO N  O F T A R A , p re s i
d e n t  of th e  B ritish  E lec trica l D ev e lo p m en t 
A ssocia tion , a rriv e d  a t  S t. M oritz  on 
J a n u a ry  4, a n d  w ith in  12 h o u rs  h is  e n 
th u siasm  fo r  toboggan ing , a f te r  e ig h t 
y e a rs ’ d en ia l, re su lte d  in  a  tu m b le  a t  
“  S h u ttle co ck  C o rn e r.”  I t  is re p o rte d  
t h a t  h is to b o g g an  m ad e  su ch  a  h o le  in  th e  
ice t h a t  all rid ing  h a d  to  be  ab an d o n ed  
fo r th e  re s t  of th e  d ay .

M R. F . C. SP R IG G  h as  re tire d  from  
th o  po sitio n  of in s ta lla tio n  eng ineer to  
W allasey  C orpora tion , a f te r  26 y e a rs ’ 
service, a n d  em ployees of th e  e lectric ity  
d e p a r tm e n t p re sen te d  him  w ith  a  rad io  
ex ten sio n  sp eak er. T h e  g ift w as h a n d ed  
to  M r. Sprigg  by  M r. B . T . H aw k in s, th e  
fo rm er bo rough  electrica l eng ineer.

M R. A. D . K E N T , w ho w as a w ard e d  a n  
M .B .E . in  th e  N ew  Y ear H o n o u rs  L is t, w as 
th ro u g h o u t th e  w ar chief in sp ec to r an d  
chief o f  th e  te s tin g  d e p a r tm e n t of 
M arconi’s W ireless T e leg rap h  Co., L td . ,  in 
w hich  cap ac ity  h e  w as responsib le  fo r th e  
te s tin g  of -in sta lla tions fo r im p o r ta n t  
G o v e rn m en t c o n tra c ts . M r. K e n t h a s  b een  
a  m em b er of th e  eng ineering  s ta ff of th e  
M arconi C o m pany  fo r 35 y e a rs  a n d  w as fo r
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te n  y e a rs  h o n o ra ry  se c re ta ry  of th o  
C helm sford  E n g in eerin g  Society , a  positio n  
fro m  w hich  h e  resigned  a t  th e  b eg in n in g  
of th e  p re se n t session.

M R . J .  H . C. B R O O K IN G  h a s  re tired , 
a f te r  o v er 50 y ea rs  of e lectrical eng ineering  
w ork . A L iverpool m an , h e  f irs t se rv ed  
as a n  a p p ren tic e  on a  sa iling  sh ip  d u rin g  a  
voyage  a ro u n d  th e  w orld, an d , a f te r  
“  sw allow ing th e  a n ch o r ,”  w as re -a p p re n 
tic ed  to  th e  la te  S p ag n o le tti a n d  C rookes 
in  L o ndon . H e  s tu d ied  a t  F in sb u ry  T ech 
n ica l College a n d  th e n  b ecam e d ra u g h ts 
m a n  to  th e  T eleg rap h  M an u fac tu rin g  Co. 
H o n e x t  jo ined  W . T . G lover a n d  Co., 
L td . ,  as cab le  lay in g  engineer a n d  w as 
engaged  la te r  a t  th e ir  w orks. H e  le ft to  
becom e general m an ag er of th e  S t. H e len ’s 
Cable a n d  R u b b e r  Co., w ith  w hom  he in 
v e n te d  a n d  p u t  on  th e  m ark e t, in 1911, 
th o  C .T .S . ty p e  of cab le. S u b seq u en tly , 
as m an ag in g  d irec to r o f th e  C roydon Cablo 
W o rk s, L td . ,  h e  developed  one of its  p ro 
d u c ts , P e rn a x , so u sefu lly  a s  to  cause  th e  
ju n c tio n  of t h a t  co m p an y  w ith  B . I. Cal
len d er’s Cables, L td . ,  w ith  w hom  h e  has 
b een  engaged  a s  P e rn a x  sp ec ia lis t d u rin g  
th o  la s t  10 y ea rs , a n d  is still av ailab le  to 
t h a t  firm  fo r c o n su lta tiv e  w ork . M r. 
B rooking  is a  m em b er of th o  I .E .E . ,  an d  
h is o th e r in te re s ts  h a v e  in cluded  fo u n d er 
m em b ersh ip  of th e  In s t i tu t io n  of th e  
R u b b e r  I n d u s try  (of w hich  he  w as th e  first 
p resid en t) a n d  th o  A ssocia tion  of M ining 
E lec trica l E ng ineers .

M R . E . M O C K E T T , w ho h as  been  a p 
p o in te d  sta ff m an a g e r  of C able  a n d  W ire 
less, L td . ,  jo ined  th e  s ta ff d e p a r tm e n t  
in  J a n u a ry ,  1943, a f te r  25 y e a rs ’ service, 
w ith  th e  com p an y , chiefly a t  o v erseas 
s ta tio n s . H e  w as a p p o in te d  a s s is ta n t 
sta ff m an ag er in  A pril, 1944, a n d  h a s  
b een  d e p u ty  s ta ff m an a g e r since Ju ly , 
1946. H e  is 44 y e a rs  of ag e. M r. N . C. 
C hapling , th e  new  traffic  m an a g e r, e n te re d  
th e  traffic  d e p a r tm e n t  of th e  W este rn  T ele
g rap h  Co., in  191S, a n d  h as  b een  jo in t 
d e p u ty  traffic  m an a g e r since A pril, 1944. 
H e w as a  m em b er of th e  c o m p a n y ’s de le 
g a tio n  a t  th e  In te rn a tio n a l  T e lecom m uni
ca tio n s C onference in  C airo  in  1938. M r. 
C hapling  is 43 y e a rs  of ago. M r. G. H . 
E n tw is le , ap p o in te d  cngincer-iir-chief, h a s  
been  jo in t  d e p u ty  eng ineer-in -ch ief since 
th e  m erg e r of cable a n d  w ireless com 
pan ies in  1929. H e  jo in ed  th e  M arconi 
C om pany  in  1910 a n d  w e n t to  G lace B ay , 
N ova  Scotia , to  ta k e  charge  of th e  s team  
p la n t a t  th e  s ta tio n  se t  u p  th e re  to  o p e ra te  
th e  f irs t t ra n s -a t la n tic  w ire less se rv ice  to  
G lifden, G alw ay. H e  su b seq u e n tly  b e 
cam e chief com m u n ica tio n s en g in eer of 
th e  M arconi C om pany , a  p o s t w hich  he 
he ld  u p  to  th e  tim e of th o  m erger. M r. 
E n tw is tle  is  59. M r. F . H . L a n sb u ry , 
a s s is ta n t se c re ta ry  of th e  com p an y  since 
A pril, 1941, h a s  now  b e en  m ad e  sec re 
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ta ry  a t  th e  age o£ 46. M r. H . A. S. 
B lan k ley , d e p u ty  c o n tra c ts  m an a g e r  for 
th e  la s t  n in e  y e a rs , h a s  b een  ap p o in te d  
c o n tra c ts  m an ag er. A fte r  10 y e a r s ’ se r
vice a b ro ad  w ith  th o  W este rn  T olegruph 
Co., h e  jo in ed  th e  cng ineer-in -ch ief’s 
d e p a r tm e n t in  1922 a n d  h a s  been  in  tho  
c o n tra c ts  d e p a r tm e n t since th e  m erg er in  
1929. H e  is t>3 y e a rs  of age.

M R. H . G. TH O M A S, w ho h a s  boen 
chief a c c o u n ta n t  o f  C able a n d  W ireless, 
L td .,  since 1941, is to  re ta in  t h a t  position . 
M r. J .  A rm stro n g , ch ief en g ineer of th e
c .s. “  M irro r,”  lias been  a p p o in te d  su p e r
in te n d e n t  m arin e  eng ineer. H e  lias been 
a  m em b e r of th e  m arin e  s ta ff  o f  th e  com 
p a n y  fo r 24 y e a rs . M r. C. A. S trad lin g , 
w ho h a s  b een  d e p u ty  P re ss  lia ison  officer 
since 1944, now  becom es P ress  liaison 
officer, v ice  R ear-A d m ira l G . P .  T hom son . 
F o r  15 m o n th s  he  w as en g in eer a n d  
a ss is ta n t m an a g e r fo r th e  co m p an y  a t  
A ccra. A fte r  fu r th e r  serv ice  in  L ondon  he 
se rv ed  as a s s is ta n t  m an a g e r  in  Lagos, re 
tu rn in g  to  L ondon  a s  su p e rv iso r an d  
a ss is ta n t su p e rin te n d e n t. H e  w as aw ard ed  
th e  B .E .M . in  J u n e , 1943. M r. H . J .  
W ilson is confirm ed  in  th o  a p p o in tm e n t of 
public  re la tio n s officer, w hich  he  h as  held  
since 1944.

I n  a d d itio n  to  th o se  pu b lish ed  in  our 
la s t  issue, th e  follow ing n am es of electrical 
in te re s t a p p e a re d  in  th e  N ew  Y e a r 's  
H o n o u rs L is t :  —

O .B .l i . : D r. G. K. B a irs to , sen ior
p r in c ip a l scien tific  officer, M in is try  of 
S u p p ly ; M r. P .  J .  C larke , a n  Associate 
mem ber o f the I . E . E . ;  M r. G. E .  C raven , 
genera l m an ag er and  engineer, H a lifax  
Corporation passenger tran sp o rt departm ent ; 
Dr. D. 1). P r a t t ,  a ss itsan t d irector, D .S .I.K .

M .B.K . (M il ita ry  D iv is io n ): M a jo r  G. H . 
Hooper Collins. K .E.M YE., a n  associate m em ber 
of the X.E.13. M .B .E .:  M r. A . W . Bidd lecom be, 
ass is tan t engineer, telephones developm ent 
and  m ain tenance  departm ent, G .P .O .; M r.
A . D. K en t, ch ie f o f testing  departm ent, M a r 
con i’s W ire le ss  T e leg raph  Co., Ltd ., Chelm s
ford, M r. E .  A rm strong , head fo re 
m an e lec tric ian , V iokers-Arm strongs, Ltd ., 
Newcastle-on-Tyne: M r. J .  S. B rad sh aw , ch ie f 
tester, A d m ira lty  section test room, Everslied  
and  V ignoles, Ltd ., C h isw ick : M r. W . E . 
•ludd, m echan ic exam iner. Insp ecto rate  of 
E le c tr ic a l an d  M echan ica l Equ ipm ent, 
M in is try  of S u p p ly ; M r. C. R ichardson , 
precision m ach in ist, E n g lish  E le c tr ic  Co., 
Ltd ., P re s to n ; M r. G. D . Sea l, ch arg e  hand . 
S tand ard  Telephones an d  Cables, Ltd., 
Lond on ; M r. J .  T. S im pson, stoker’s ass istant, 
O a rv ille  pow er s ta tion . N o rth  Easte rn  E le c tr ic  
Sup p ly  Co., L td .; M r. A . K. Andrews, forem an, 
liansom es, S im s and .Jeiferies. L td ., Ipsw ich .

O b itu a ry
M R. F R A N K  C LEG G, h e a d  of Clegg an d  

C oupe, e lectrica l in s ta lla tio n  c o n tra c to rs , 
of Moioswort.h S tre e t,  R o ch d ale , su d d en ly  
on D ecem b er 31, ag ed  66 y ea rs .

M R. G E O R G E  H E R B E R T , one o f ’th o  
o ld es t en g in eers  in  th e  ligh ting  in d u s try  
on J a n u a ry  3, aged  76 y ears . F o r  over 
th irty -fiv e  y ea rs  a n d  u p  to  th e  tim e  of
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his d e a th  h e  w as wjf.L th o  B en jam in  
E lectric , L td . ,  a n d  fo r som e y ears  p a s t  
lie h a d  d e v o ted  h is  tim e  p a r tic u la r ly  to  
th e  re q u ire m e n ts  of G o v e rn m en t d e p a r t
m en ts . H e  w as a  m em b er o f th e  I llu m i
n a tin g  E n g in eerin g  Socie ty  since i ts  early  
d ay s a n d  la t te r ly  becam e a  Fellow  of th e  
society .

M R , L E S L IE  A R T H U R  B O O T H  sales 
d irec to r of E nfie ld  C ables, L td . ,  a t  “  S t .  
O lave’s , ”  S ta in es,
M iddx ., on  J a n u 
a ry  6 , a g ed  50 y ea rs .
B efore  jo in ing  th e  
b o a rd  o  f E nfie ld  
C ables, L td . ,  in  
J a n u a ry ,  1943, M r.
B o o th  w as L o ndon  
m an ag er for Jo h n so n  
a n d  P h illip s , L td .
H e  h a d  also been  in 
th e  c o n tra c ts  d e p a r t
m en t o f C ro m p to n  
P a rk in so n , L td .  H e  
w as an  a sso c ia te  of 
th e  I .E .E .  a n d  a  p a s t 
ch a irm an  of th e  
A ssocia tion  of S u p e r
vising E lec trica l E n g in eers . S ince th e  w a r 
Mr. B o o th  h a d  accom pan ied  L o rd  
F o rre s te r , m an ag in g  d irec to r o f th e  com 
pan y , to  S o u th  A frica , A u s tra lia , N ew  
Z ealand , M alay , E g y p t a n d  In d ia . T he 
fu n e ra l serv ice  will be  h e ld  a t  S t. P e te r ’s 
C hurch , S ta in es , a t  2.30 p .m .,  to -d ay  
(F rid ay ), a n d  th e  in te rm e n t will be  in 
S ta in es C em etery .

cc Pre-Fab ”  Demand
F IG L R E S  show ing th e  m .d . in  tw o 

e s ta te s  of 97 a n d  78 M .O .W . te m 
p o ra ry  houses, su p p lied  from  se p a ra te  su b 
s ta tio n s , a re  co n ta in ed  in  a  re p o r t  b y  M r.
C. H . A. Co’.Iyns, genera l m an ag er of th e  
L o tliian s E le c tr ic  P o w er Co., q u o ted  in 
th e  c u rre n t “  E .D .A . B u lle tin .”

T h e  houses a re  f itte d  w ith  e le c tr ir  
cooker, im m ersion  h e a te r , w ash  b o ile r a n d  
lig h tin g  a n d  th e  figures, a f te r  a llow ing for 
d iv e rs ity , in d ica te  th a t ,  w hen on ly  a  few 
houses a re  con n ec ted , th e  av erag e  daily  
m ax im um  d e m a n d  is a b o u t  1.3 kVV, w h ils t, 
a f te r  a b o u t  50 a re  co n n ec ted  u p , th e  w eek
d a y  av erag e  d a ily  m ax im u m  d em an d  falls 
to  a b o u t 0.76 k W , a n d  th e  S u n d a y  peak 
rises to  a b o u t  1.02 k\V . T h ese  figures re 
m ained  c o n sis ten t from  A pril to  S ep tem 
ber.

T h e  n u m b er  o f u n its  consum ed is  in te r 
esting . On th e  co m p an y ’s ad v ice , th e  
m a jo rity  o f consum ers h av e  been  v e ry  
carefu l in  th e  use  of th e  im m ersio n  h e a te r  
an d  th e  av erag e  u n its  p e r d a y , in S ep tem 
ber, w as 5.62, o n  th e  97-house schem e a n d  
5.88 on  tb s  o th e r . T h e  av erag e  all-in  cost 
is a b o u t Id .  p e r  u n it.
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T h r e e - P h a s e  50 M V A  T r a n s f o r m e r
F u r th e r  d e ta ils  a rc  now  availab lo  of th e  

50 MVA, IS O /15.6 kV  tran sfo rm er recen tly  
sh ip p ed  to  F ran co  b y  th e  B ritish  E lec tric  
T ran sfo rm er Co., L td . ,  a n d  described  in  
T iib  E le c t r i c i a n  of J a n u a ry  3. T h e  t r a n s 
form er is th ree -p h ase , 50 cycles, s ta r /d e l ta

Care and coil structure, with ISO kV  connections, 
are shown

connected , a n d  f i tte d  w ith  a  tw in  ty p e  
“  A ”  cooler u n it.  T h e  cooling is 
O N /O F B , th e  a rtif ic ia l system  being  con
tro lled  th e rm o sta tica lly  to  com e in to  o p e ra 
tio n  a t  50 p e r  cen t. load. T y p e  “  L .S .” 
011-load, tap -ch an g in g  g ear p ro v ides a  vo l
tag e  reg u la tin g  ran g e  of 30 p e r cen t. ±  10 
p e r cen t, in  tw e n ty  s tep s. T h e  ta p -  
ch an g er o p e ra tes  011 th e  150 kV  w inding, 
a n d  consists of a  se lec to r sw itch , tw o 
d iv e r te r  sw itches a n d  one au to -tran s fo rm e r 
p e r  phase . T h e  selecto r sw itch  h as  tw o 
com m on b a rs , a n d  tw o  m ov in g  c o n tac ts , 
w hich co nnect th e  b a rs  e ith e r  to  tw o  a d 
jacent- ta p s , o r to  a  single ta p .  E ac h  b a r  
is conn ec ted  to  one en d  of one of th e  
tw o h a lf w ind ings of th e  a u to -tran s fo rm e r. 
T h e  o th e r  ends of th e  h a lf  w ind ing  a re  
connected  to g e th e r b y  th e  tw o  single-pole 
d iv e r te r  sw itches. W ith  b o th  selector 
sw itch  m oving  co n ta c ts  on  one ta p , th e  
a u to -tran s fo rm e r se rves a s  a  no n -in d u ctiv e  
co n d u cto r. W hen  a tap -ch an g c  is m ade , 
one d iv e rte r  sw itch  opens an d  th e  half 
w inding still in c irc u it se rv es as a  choke 
coil. O ne m ov ing  c o n ta c t c an  th e n  trav e l 
to  a n  a d ja c e n t ta p ,  a n d  th e  d iv e r te r  sw itch  
b e  reclosed  so t h a t  th e  au to -tran s fo rm c r 
is now  b rid g in g  tw o tap p in g s . I t  m a y  bo 
left in  th is  p osition  to  p ro v id e  a  v o ltag e  
ch an g e  m id -w ay  be tw een  th a t  effected b y  
a  com ple te  m o v em en t from  one tap p in g  
to  a n o th e r . Such a n  a rra n g e m e n t red u ces 
th e  n u m b er of tap p in g s  b ro u g h t o u t  from  
th e  m ain  w inding . F o r  th e  n e x t tap - 
chonge, th e  o th e r  d iv e r te r  sw itch  opens,
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a n d  th e  co rrespond ing  selec to r sw itch  
m ov ing  c o n ta c t trav e ls  to  th e  tap p in g  
a lre ad y  con n ec ted  to  th e  o th e r  m ov ing  
co n tac t. B o th  single pole d iv e rte r  sw itches 
for each p h ase  a re  enclosed to g e th e r in  
one oil ta n k , a n d  m o u n te d  u n d e r  a n  a u to 
tran sfo rm er ta n k  f itted  to  th e  side of th e  
m ain  tran sfo rm er. E ac h  d iv e r te r  is 
o p e ra ted  in d ep en d en tly  b y  sid e  rods from  
th e  m o to r e q u ip m en t loca ted  a t  one end  
of th e  line  of sw itches. T h e  m o to r for 
o p e ra tin g  th e  ta p  ch an g er is ho u sed , w ith  
a  m ag n e tic  b ra k e , a t  o n e  en d  of th e  t r a n s 
form er, a n d  is co n tro lled  b y  reversib le  
c o n tac to rs . T h e  150 kV  sta r-co n n ected  
w ind ing  is designed to  o p e ra te  w ith  th e  
n e u tra l  solidly e a r th ed . T h is  fac to r p e r
m its  th e  a d o p tio n  of a  fo rm  of w ind ing  
w ith th o  lino connec tion  m ad e  a t  th e  
vortical c en tre  of th e  assem bly  b y  a 
h e av ily -in su la ted  lead  b ro u g h t o u t th ro u g h  
th e  w rap s. E ac h  phaso  of th e  h ig h  vo ltage  
w ind ing  consists of tw o  se p a ra te  sections 
w ound  in  o p posite  d irec tions, so a s  to  give 
th e  sam e p o la r ity  a t  th e  c e n tre  o f th e  lim b . 
T ho  tw o  c en tra l ends a re  connected  to 
g e th e r, a n d  th e  line  connection  a tta c h e d  
th e re to . T ap p in g  leads a rc  ta k e n  from  
th e  n e u tra l  en d  of e ac h  h a lf  w ind ing  a n d  
conn ec ted  to g e th e r in  p a irs . T h u s , each 
p h ase  of th e  150 k V  w inding  is, in  fac t, 
tw o  se p a ra te  w ind ings co n n ec ted  in  
paralle l. Such an  a rra n g e m e n t allow s a 
m in im um  of in su la tio n  a t  th e  tw o  solidly 
e a r th e d  n e u tra l  ends of th e  assem b ly  an d  
p e rm its  a  re d u c tio n  in  th e  overall h e ig h t 
of th e  carcase. T h e  h igh  v o ltag e  w ind ing  
is p ro tec te d  b y  a  s ta tic  ring , a ro u n d  th e  
cen tre  of th e  lim b, co n n ec ted  to  th e  b u s h 
ing in su la to r. All th e  coils in  b o th  th e  
150 a n d  15.6 k V  w ind ings a re  m an ila- 
p a p e r  in su la te d , a n d  all th e  m a jo r in su la 
tio n  is p re ssb o a rd , o il-im pregnated  
th ro u g h o u t, 110 v a rn ish  be ing  u sed .
Unit Construction Belt Conveyor

A n ex ten sib le  conveyor b e lt  sy s tem , 
m ad e  b y  J .  Collis a n d  Sons, L td . ,  m ay  be 
of in te re s t  to  firm s considering  co n v er

sion to  m ass-p ro d u c tio n  m e th o d s . T h e  
conveyor is com posed of a  n u m b e r of e n d 
less b e lt  u n its , e ach  w ith  b e lt  ten s io n e r
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a n d  b e lt  d r if t  corrector,; s ta n d s , a n d  one 
o r  m o w  d riv in g  cab in e ts , acco rd in g  to  
th e  ov era ll len g th . T h e  d riv in g  c ab in e t 
a n d  s ta n d s  h a v e  c rad les in to  w hich th e  
b e lt  u n i t  d ro p s, a n d  th e  d rive  is p assed  
fro m  one  u n it  to  a n o th e r  b y  m ean s of snap- 
o n  couplers. E a c h  u n it  h a s  a  load  cap ac ity  
of 112 lb . a n d , as th e  m ak e rs  p o in t o u t, 
tho  to ta l  len g th  of b e ltin g  w hich  can  be 
d riv en  fro m  one p o w er u n it  v a rie s  w ith  
th o  av erag e  w eigh t conveyed , th e  speed  
a n d  g ra d ie n t. I n  g enera l, one d riv ing  
c ab in e t w ill suffice fo r  a n  assem b ly  42 f t. 
in  len g th . B e lt t ra v e l is n o t lim ited  to  
th o  h o rizo n ta l, a n d  one  or m ore  u n its  m a y  
be inclined  u p  o r dow n, a  m ax im u m  
g ra d ie n t o f 1 in  4  be ing  p ra c tic a b le  for 
n o rm al loads. A ll th e  u n its  a re  sy n ch ro n 
ised  a t  a  s ta n d a rd  sp eed  of 50 f t. por 
m in u te , u n less special a cce le ra tin g  o r d e 
c e le ra tin g  coup lers a re  f i t t e d ; a  rev ersin g  
ty p e  of co u p le r can , ho w ev er, bo f i tte d  to  
m ak o  b e lts  tra v e l in  th e  rev erse  d irec tion  
— as, fo r in stan ce , w h en  th e y  feed a n  
assem b ly  p o in t fro m  b o th  e n d s . Tire b e lt 
u n its  th em se lv es  a re  o f p re ssed  steel, of 
in v e r te d , f la t- to p p ed  ch an n e l section , 
w hile  th e  m ov ing  b e lt  is n o rm ally  of w oven 
c o tto n . S k id  p la te s , th e  use  w hich  of is 
o p tio n a l, a re  p ro v id ed  to  b rid g e  th e  n a rro w  
gap  b e tw een  th e  se p a ra te  u n its . T he 
m otivo  p ow er m ay  be p ro v id ed  b y  electric  
m o to r  o r  in te rn a l com bustion  engine. In  
th e  e lec trica lly -d riv en  m odels, th e  s ta r te r  
a n d  speed  re d u ce r  a re  enclosed w ith in  th e  
d riv in g  cab in e t. P o w er co n su m p tio n  a t  
m ax im u m  load ing  is a p p ro x im a te ly  1 kW  
p o r 100 f t. len g th .
Industrial Space Heater

A sim ple a n d  co m p ac t space-h ea ter, 
ap p licab le  to  th e  h e a tin g  of iso la ted  room s,

offices a n d  
w o r k  s t r o p s  
ca rry in g  ou t 
p rocess w ork  
n e e d i n g  
ev en ly  d is tr i
b u te d  w arm  
a ir, is now  
b e in g  m a r
k e te d , in  2 
kW  a n d  4 
k W  sizes, b y  
A i r  C ondi
tio n in g  a n d  
E n g in e e r in g ,  
L td . ,  of B ay - 
1 e y  S tree t, 
L o n d o n .

“ A.C .E .” air heater YV.C.l. T he 
u n it consists of a  m e ta l c ab in e t co n ta in in g  
th e  h e a t  e lem en ts, w h ich  o p e ra te  a t  b lack  
h e a t ,  a n  e lectric  fan , ru n n in g  a t  1 300 
r .p .m .,  a tta c h e d  to  th e  re a r, a n d  a  fro n t 
grill consisting  of tw o  3 in . lo u v red  sections, 
th e  lou v res b e in g  a rra n g e d  to  give a  dow n
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w ard  deflection  to  th e  w arm  a ir. T h e  
finish is g reen  s to v e  enam el. A m ong th e  
a d v an tag e s  of th e  h e a te r , th e  m ak e rs  s ta te , 
a re  t h a t  th e  m o to r is silen t in  ru n n in g , 
th e  u n it,  m easu rin g  ap p ro x im a te ly  12 in. 
sq u a re  a n d  12 in . deep , ta k e s  u p  lit t le  w all 
space, a n d  m a in ten an ce  is re q u ire d  on ly  
a t  in freq u e n t in te rv a ls . I t  is no rm ally  
su p p lied  w ith  m an u a l co n tro l. A th e rm o 
s ta t  can  bo  u sed , how ever, if req u ired . 
T h o  co m p an y  is co n te m p la tin g  la te r  p ro 
d u c tio n  of a  6 kYV m odel.

All-Perspex Ceiling Fitting
A lth o u g h  th e y  h av e  p rev io u sly  specia l

ised ip ta b le  lam p s, th e  E x ch a n g e  E lec 
tr ic a l Co., of 41, C h eeth am  H ill R o ad , 
M ancheste r, 4 , 
a n n o u n ce  t h a t  
th e y  h a v e  ad d ed  
a  d e c o r a  t i v e  
cen tre -lig h t f ittin g  
to  th e ir  range.
T h e  f ittin g  is con
s tru c te d  of P e rs 
p ex  th ro u g h o u t, 
w ith  tw is ted  P e rs 
pex  su p p o rts  arid 
a  th ree -h o o k  ceil
ing  cup . T he 
o verall d iam e te r  
is ap p ro x im a te ly

Perspex
hanging
ceiling
fitting

18 in ., a n d  i t  is av a ilab le  in th ree  
colours : c lear, p in k , o r  peach .
Air-Cooled Welding Transformers

M obility  a n d  step less c u r re n t  reg u la tio n  
over a  w ide ran g e  a re  fea tu res  of tho  
“  B reco ”  a ir-cooled  w eld ing  tran s fo rm e r 
p lan ts , m ad e  b y  B re n tfo rd  T ran sfo rm ers, 
L td . A han d w h ee l on  th e  to p  of th e  
s teel casing  lowers; a n d  ra ises a  choko core 
a n d  a t  th e  sam e tim e  m oves a  c u rre n t 
in d ic a to r on  th e  side of th e  ta n k . H e av y  
a n d  lig h t w elding c u rre n ts  a re  av ailab le  
b y  a  q u ick  change-over of tw o  p lugs, arid 
six  s ta n d a rd  p r im a ry  connections a re  p ro 
v id ed  fo r covering  all n o rm al a .c . su p p ly  
vo ltages. T h o  u n i t  is f itte d  w ith  d raw  
h a n d le  a n d  tw o S in . w heels. T h e  re a c t
ance, th e  m ak e rs  c laim , is suffic ien t to  
m a in ta in  a  s tab le  a rc  u n d e r  all w elding 
co n d itions, a n d  low' pow er co n su m p tio n  
a n d  good th e rm a l ra tin g  en su re  sa tis fac 
to ry  h e a v y  d u ty  perfo rm ance . Of tho  
th re e  m odels av ailab le , th e  sm allest h a s  
a  ran g e  of 15 to  150 A, w ith  a  co n tin u o u s 
h an d -w eld ing  c u rre n t of 100 A, w hile  th o  
la rg est wmrks o v er 30-300 A.
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The Chicago Pile
An Experiment in the Development of Atomic Energy

T H E  successful o p e ra tio n  a t  C hicago, on
D ecem ber 2, 1942, of th e  f irs t self-

su s ta in in g  n u c lear ch a in  re ac to r  w as an  
e v en t of o u ts tan d in g  significance in  th e  
d ev elo p m en t o f a tom ic  en erg y  a n d  th e
follow ing is a n  acco u n t of th e  ex p erim en t 
a n d  of th e  scientific  w ork  w hich  p receded  
it.

T h e  success of th e  ex p erim en t w as due 
m ain ly  to  M r. E nrico  F erm i, w ho, b o rn  
in  I ta ly  in  1901, h a d  b een  w ork ing  w ith  
u ra n iu m  fo r m a n y  y ears. I n  1934 ho 
b o m b ard ed  u ra n iu m  w ith  n e u tro n s  an d  
p ro d u ced  w h a t a p p ea red  to  be  b o th
e lem en t 93 a n d  also  e lem en t 94. H ow ever, 
a f te r  closer ex am in a tio n  i t  seem ed th a t  
several o th e r  e lem en ts w ere  p re sen t, b u t  
none  cou ld  b e  f i tte d  in to  th e  period ic  tab le  
n e a r  u ra n iu m . F ivo  y ea rs  la te r  i t  was 
realised  t h a t  fission of th e  u ra n iu m  h a d  
b een  cau sed  a n d  th e  u n ex p la in ed  e lem ents 
b e longed  to  th e  m id d le  p a r t  of th e  periodic  
tab le .

M r. F e rm i w as aw ard ed  th e  N obel P rize  
in  1938 fo r  ' h is w o rk  on  tran su ran ic  
e lem en ts, a n d  h e  a n d  h is fam ily  w e n t to 
Sw eden to  receive it.

F ro m  Sw eden ho  p roceeded  to  L ondon  
a n d  th en c e  to  A m erica, w here  h e  has 
ro m ain ed  ev er since.

AN IM PLIED  PO SSIB ILIT Y

T h ree  y ears  before  th e  D ecem ber 2 ex 
p e rim en t, i t  h a d  b een  d iscovered  th a t  
w h en  a n  a to m  of u ra n iu m  w as b o m b ard ed  
b y  n e u tro n s , th e  u ra n iu m  a to m  som etim es 
sp lit, o r  fissioned, in to  tw o p a r ts . L a te r , 
i t  h a d  b een  fo u n d  th a t  w hen  a n  a to m  of 
u ra n iu m  fissioned, a d d itio n a l n eu tro n s  
w ere e m itte d  a n d  becam e availab le  fo r 
fu r th e r  re ac tio n  w ith  o th e r  u ra n iu m  a to m s. 
T hese  fac ts  im p lied  th e  poss ib ility  of a  
c h a in  reac tio n , s im ila r in  c e r ta in  respec ts 
to  th e  reac tio n  w hich  is th e  source  of th e  
su n ’s energy . T h e  fac ts  fu r th e r  in d ica ted  
th a t  if a  sufficient q u a n ti ty  of u ran iu m  
could b e  b ro u g h t to g e th e r  u n d e r  th e  
p ro p e r co n d itions, a  se lf-susta in ing  chain  
reac tio n  w ou ld  re su lt. T h is q u a n ti ty  of 
u ra n iu m  necessary  fo r a  chain  reac tio n  
u n d e r  g iven  co n d itions is know n  a s th e  
c ritica l m ass, or, a s  m ore com m only  re 
fe rred  to , th e  “ c r it ic a l .size ”  of th e  p a r 
tic u la r  pile.

In  1938, tw o G erm an  sc ien tis ts , O tto  
H a h n  a n d  F r itz  S tra ssm an , fo u n d  b a riu m  
in  th e  re s id u e  m a te ria l from  a n  ex p erim en t 
in  w hich  th e y  h a d  b o m b ard ed  u ra n iu m  
w ith  n e u tro n s  from  a  rad iu m -b ery lliu m  
source. T h is  d iscovery  w as of in te re s t 
b ecause  of th e  d ifference in  a to m ic  m ass
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be tw een  th e  b a riu m  a n d  th e  u ran iu m . 
P rev io u sly , in  resid u e  m ate ria l from  sim ilar 
ex p erim en ts , e lem en ts  o th e r th a n  u ra n iu m  
h a d  b een  fou n d , b u t  th ey  d iffered from  th e  
u ran iu m  b y  o n ly  one o r tw o u n its  o f m ass. 
T h e  b a riu m  differed  b y  ap p ro x im a te ly  98 
u n its  of m ass, b y  w hich  i t  a p p ea red  th a t  
th e  u ra n iu m  a to m  w hen  b o m b ard e d  b y  a 
n e u tro n  h a d  sp lit in to  tw o  different 
e lem en ts, each  of ap p ro x im ate ly  h a lf th e  
m ass of th e  u ran iu m .

B efore p u b lish in g  th e ir  w ork in  th e  
G erm an  p h y sica l jo u rn a l “  N a tu rw issen - 
S c h a fte n ,”  H a h n  a n d  S tra ssm an  co m m uni
ca ted  w ith  L ise M eitner w ho, h a v in g  fled 
th e  N azi con tro lled  R eich , w as w orking 
w ith  Noils B o h r in  C openhagen.

OBSERVATIONS ON BARIUM

M eitner im m ed ia te ly  a tte m p te d  to  
an a ly se  m ath e m a tic a lly  th e  re su lts  of th e  
e x p erim en t. She reaso n ed  th a t  th e  b a riu m  
a n d  th e  o th e r  re sid u al e lem en ts w ere  th e  
re su lt  of a  fission, o r b reak in g , of th e  
u ra n iu m  a to m . B u t  w hen  she  ad d ed  th e  
a to m ic  m asses of th e  resid u al e lem ents, 
she  fo u n d  th is  to ta l  w as less th a n  th e  
a tom ic  m ass of u ra n iu m .

T h ere  was b u t  one ex p la n a tio n ; th e  
u ra n iu m  fissioned o r sp lit, fo rm ing  two 
e lem en ts each  of a p p ro x im a te ly  h a lf  o f its  
orig inal m ass, b u t  n o t  e x a c tly  h a lf. Som e 
of th e  m ass of th e  u ra n iu m  h a d  d is
ap p ea red . M eitner an d  h e r  nephew  O. R . 
F riseh , suggested  t l ia t  th e  m ass w h ich  d is
a p p ea red  w as co n v erted  in to  energy . 
A ccord ing  to  th e  th eo ries  a d v an c ed  in 
1905 b y  A lb ert E in s te in  in ' w hich  th e  
re la tio n sh ip  of m ass to  en erg y  w as . s ta te d  
b y  th e  e q u a tio n  E  =  m c2 (energy  is eq u al 
to  m ass tim es th e  sq u a re  of th e  speed  of 
lig h t), th is  en erg y  re lease  w ould  b e  of th é  
o rd er of 200 000 000 e lectron  V  fo r each  
a to m  fissioned.

E in s te in  h im self, n e a rly  35 y ears  before , 
h a d  said  th is  th e o ry  m ig h t bo  p ro v ed  b y  
fu r th e r  s tu d y  of rad io ac tiv e  e lem en ts.

In  1939, B o h r a rriv e d  in  th e  U .S .A ., a n d  
a f te r  an  ex change  of in fo rm a tio n  w ith  
F e rm i, th e  idea  of th e  p o ss ib ility  of a  
ch a in  re ac tio n  b eg an  to  crystallise.

B efore th e  m ee tin g  w as o ver, ex p eri
m en ta l confirm ation  of M eitner an d  
F r isc h ’s d ed u c tio n  w as o b ta in e d  from  th e  
C arnegie I n s t i tu te  of W ash in g to n , th e  
C olum bia, a n d  th e  Jo h n s  H o p k in s L ab o ra - 
tie s , a n d  th e  U n iv e rs ity  of C alifornia. 
L a te r  i t  w as learned  th a t  sim ila r con
firm a to ry  ex p erim en ts  h a d  been  m ad e  by  
F risch  a n d  M eitner. F red e ric  Jo lio t-C urie , 
in  F ra n c e , to o , confirm ed  th e  re su lts  an d
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pu b lished  th em  in th o  J a n u a ry  30, 1939, 
issue of th o  F re n c h  scientific  jo u rn a l, 
“  C om ptes R e n d u s .”

O n F e b ru a ry  27, 1939, W alte r  Z inn and  
Leo Szilard , b o th  w ork ing  a t  C olum bia 
U n iv ersity , b egan  th e ir  ex p erim e n ts  to  find 
th e  n u m b er of n e u tro n s  e m itte d  b y  th e  
fissioning u ra n iu m . A t th e  sam e tim e, 
F e rm i, a n d  h is a ssoc ia tes , H . L . A nderson 
a n d  H . B . H a n s te in , com m enced in v es tig a 
tio n  of th o  sam e  p rob lem . T h e  re su lts  w ere 
p u b lish ed  in  th e  A pril ed itio n  of th e  
“  P h y sica l R ev iew ,”  a n d  show ed  t h a t  a 
ch a in  re ac tio n  m ig h t be  possib le since th e  
u ra n iu m  e m itte d  ad d itio n a l n e u tro n s  w hen 
it  fissioned.

DISCOVERY OF PLUTONIUM
F u r th e r  im p e tu s to  th o  w ork  on a 

u ra n iu m  re ac to r  w as g iven  b y  th o  d is
co v ery  of p lu to n iu m  a t  B erkeley , Cali
fo rn ia , in M arch , 1940. T h is  e lem en t, 
u n k n o w n  in n a tu re , w as fo rm ed  by  
u ran ium -238  c a p tu r in g  a  n e u tro n , anil 
then ce  und erg o in g  tw o  successive  changes 
in a to m ic  's t ru c tu re  w ith  th e  em ission of 
b e ta  p a rtic les . P lu to n iu m , i t  w as th o u g h t, 
m ig h t undergo  fission as d id  th o  ra re  iso
to p e  of u ra n iu m , U-235.

M eanw hile, a t  C olum bia, F e rm i an d  his 
a ssoc ia tes w ere  w ork ing  to  de term ine  
o p e ra tio n a ’ly  possib le  designs of a  u ran iu m  
ch ain  re ac to r. A m ong o th e r  tilings, th e y  
h a d  to  find  a  su ita b le  m o d era tin g  m ate ria l 
to  slow d o w n  th e  n e u tro n s , since u ran iu m  
235 is_ m o s t read ily  fissioned b y  n eu tro n s 
trav e llin g  a t  re la tiv e ly  lo w ’ velocities. In  
J u ly ,  1941, ex p erim en ts  w ith  u ran iu m  
wore s ta r te d  to  o b ta in  m easu rem en ts  of 
th o  re p ro d u c tio n  fa c to r (“  K  ” ), w hich 
w as th e  k ey  to  th e  p rob lem  of a  chain  
reac tio n . I f  th is  fac to r cou ld  bo m ade 
suffic ien tly  g re a te r  th a n  1, a  ch a in  reac 
tio n  cou ld  be m ad e  to  ta k e  p lace  in  a  
m ass of m ate ria l of p rac tica l d im ensions. 
I f  i t  w ere less th a n  1, no  c h a in  reac tio n  
could occur.

Since im p u ritie s  in  th e  u ra n iu m  a n d  in  
th e  m o d e ra to r  w ould  c a p tu re  n e u tro n s  and  
m ak e  th em  u n av a ilab le  fo r fu r th e r  reac 
tions, a n d  since n e u tro n s  w ould  escape 
fm m _ th e  p ile  w ith o u t en co u n terin g  
u ran iu m  a to m s, i t  w as n o t  know n  w h e th e r 
a v a lu e  fo r “  K  ”  g re a te r  th a n  u n ity  could 
ev er bo o b ta in ed .

O ne of th o  first th in g s  that, h a d  to  be  
de tc irn in ed  w as how  b e s t to  p lace th e  
u ran iu m  in  th o  re ac to r. F e rm i a n d  Szilard 
suggested  p lac ing  th e  u ra n iu m  in a  m a tr ix  
o f th e  m o d e ra tin g  m a te ria l, th u s  form ing 
a cub ical la ttic e  of u ra n iu m . T h is p lace
m e n t a p p ea red  to  offer th e  b e s t o p p o r
tu n ity  fo r a  n e u tro n  to  en co u n te r  a 
u ra n iu m  a to m . O f aU th o  m ate ria ls  w hich 
possessed th o  p ro p e r m o d era tin g  qu a litie s , 
g ra p h ite  w as th o  o n ly  one w hich  cou ld  be  
o b ta in e d  in  sufficient q u a n ti ty  of th e  de
sired  degree o f p u r ity .
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T ho s tu d y  of g rap liite -u ran iu m  la ttic e  
re ac to rs  w as s ta r te d  a t  C olum bia in  Ju ly , 
1941, b u t  a f te r  re o rg an isa tio n  of th e  en tire  
u ra n iu m  p ro jec t in D ecem ber, 1941, th e  
ch a in  re a c to r  p ro g ram m e w as concen tra ted , 
a t  Chicago.

B y  Ju ly ,  1942, m easu rem en ts  ob ta in ed  
from  ex p erim en ta l piles h a d  gone f a r  
enough  to  p e rm it a  choice o f design fo r a  
te s t  p ile  of c ritica l size. A t th a t  tim e, 
th e  dies fo r th o  p ressin g  of th o  u ran iu m  
oxides w ore designed b y  Z inn  a n d  m ade . 
It. w as necessa ry  to  use  u ra n iu m  oxides 
because  m eta llic  u ra n iu m  of th e  desired  
degree  of p u r i ty  d id  n o t  ex is t.

A lthough  th o  d ies  for th o  p ressing  of 
th e  u ran iu m  ox ides w ere  designed  in  Ju ly , 
ad d itio n a l m easu rem en ts  woro n ecessary  to  
o b ta in  in fo rm a tio n  a b o u t  con tro lling  th o  
reac tio n , to  rev ise  e s tim a te s  a s  to  th e  final 
critica l size of th o  pile, a n d  to  develop 
o th e r  d a ta .  T h ir ty  ex p erim en ta l su b -
c ritica l piles wero_ c o n stru c ted  before th e  
final pilo w as eom p’c tcd .

C o n stru c tio n  of th o  m ain  pilo s ta r te d  in 
N o vem ber. T h o  C hicago p ro je c t ga in ed  
m o m en tu m  w ith  m ach in in g  of the
g ra p h ite  b locks, p ressin g  of th o  u ra n iu m  
oxide pelle ts, a n d  th o  design  of in s tru m e n ts .

FIN A L OBSERVATIONS

D u rin g  th e  e a rly  a fte rn o o n  of D ecem 
b e r 1, te s ts  in d ic a te d  th a t  c ritica l size w as 
be ing  ap p ro ac h ed  a n d  sh o rtly  a f te r ,  th e  
la s t  lay e r w as p laced . In  th e  pile w ere 
th reo  se ts  of co n tro l ro ds. One se t w as 
a u to m a tic  a n d  could  bo co n tro lled  from  
a  balcony . A n o th e r w as a n  em ergency  
sa fe ty  rod , a tta c h e d  to  one  e n d  of w hich  
w as a  ro p e  ru n n in g  th ro u g h  th e  pile,
w eigh ted  h eav ily  on  th o  op p o site  end. 
T h o  ro d  w as w ith d raw n  from  th e  pile an d  
tied  b y  ropo  to  tho balcony . T ho  rope
could  bo o u t sh o u ld  a n y th in g  u n ex p ec ted  
h ap p en , o r in  case  th e  a u to m a tic  sa fe ty  
ro d  fa iled . T h e  th ird  rod  h e ld  th o  
reac tio n  in  check  u n til w ith d raw n  th e  
p ro p e r d is tan ce .

A t 9.54 a .m . th e  e lec trica lly -o p era ted  
co n tro l ro d  w as w ith d ra w n ; sh o rtly  a f te r  
10 a .m . th e  em erg en cy  ro d  w as p u lled  o u t  
a n d  b y  a fte rn o o n  it  h a d  been e stab lish ed  
th a t  th e  reac tio n  w as se lf-susta in ing .

T h e  ro d  w as rep laced  in  th o  pilo an d  
tho n e u tro n  c o u n te rs  slow ed dow n, th u s  
in d ica tin g  th a t  a  se lf-su sta in in g  n u c lea r 
reac tion  cap ab le  of con tro l h a d  been  
in itia te d .

T ho  Council of th e  C ity  a n d  G uilds 
of L o n d o n  In s t i tu to  h a v e  con ferred  th e  
d is tin c tio n  of Fellow  of th e  In s t i tu to  
(F .C .G .I.)  u p o n  M essrs. H a ro ld  B ishop , 
L o u g h n an  S t. L . P c n d re d , C harles E . R . 
Sam s, M ajo r G en. A lex an d e r W . Sprou ll, 
a n d  Sir B ru c e  G. W h ite .
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Answers to Technical Questions
We produce below the answers to a selection of questions which have been sent to 
us by readers. The co-operation of students and others in making this feature 

one of general interest is invited

Why are both a fuse and a circuit breaker 
sometimes used for the protection of 
an industrial electric motor ?

A m o to r m ay  bo d am ag ed  e ith e r  b y  a  
su s ta in ed  o v e rlo ad  las tin g  fo r h a lf  a n  h o u r 
o r m ore  o r b y  a  short-circuit- o r e a r th  
in  th e  w indings. T h e  c u r re n t  in  th e  fo rm er 
case  m ay  bo on ly  1] to  1J tim es th e  fu ll-

Fig. i .— 100A  fuse clearing 36 000A  
(r.m.s.) current

lo ad  c u r re n t  b u t  in  th e  la t te r  case i t  
m ay , w ith  m o d ern  cond itions, a m o u n t to  
sev era l th o u sa n d  a m p e res  (36 000 A r .m .s . 
fo r a  sh o rt-c irc u it MVA of 2 5 -at- 400 V).

A liig h -ru p tu  rin g -cap ac ity  fuse is a  v e ry  
ch eap  a n d  c o n v en ien t m e th o d  of in te r 
ru p tin g  h eav y  sh o rt-c irc u t c u rre n ts  up  to  
th e  h ig h es t v a lu es e n co u n te red  in in d u s
tr ia l  p r a c t ic e ; w ith  th e  sm alle r sizes of 
fuse—-up to  a b o u t 200 A full-Ioad T ating— 
th e  c u r re n t  can  be in te r ru p te d  w ith in  J 
cycle so t h a t  th e  sh o rt-c irc u it c u r re n t  docs 
n o t h a v e  tim e  to  reach  its  p eak  va lue  
before  being  c u t off; fo r in stan ce , a  100 A 
fuse in a  c irc u it w ith  a sh o rt-c irc u it MVA 
of 25 will h a v e  b ro k en  th e  c ircu it b y  th e  
tim e th e  c u r re n t  h a s  re ac h ed  a b o u t 12 000 
A as show n in F ig . 1.

I t  is n o t  p rac ticab le , how ever, to  design 
a  fuse w hich will o p e ra te  re liab ly  a t  c u r
re n ts  only s lig h tly  above  its  n o rm al full- 
load  ra tin g , fo r in stan ce  th e  above 100 A 
fuse could  n o t  b e  re lied  u p o n  to  c lear a n  
excess c u r re n t  of less th a n  about- 160 A. 
T h e  ra tio  b e tw een  th e  m in im um  fusing  
c u rre n t a n d  the. no rm al fu ll-load  ra te d  
c u r re n t  is called  th e  fusing  fa c to r an d  
th e  ab o v e  v a lu e  of 1.6 is ty p ic a l. A fuse 
will n o t, th e re fo re , c lea r o v erlo ad  c u rre n ts  
co rrespond ing  to  less th a n  a b o u t  50 p e r 
cen t, o v erload  a n d  som e o th e r  device is 
necessary .

An o rd in a ry  c irc u it b re a k e r  w ith  an  
o v e rcu rro n t re lease  can , of course, be 
a d ju s te d  to  tr ip  q u ite  re liab ly  a t  a s  sm all 
an  o v e rc u rre n t as d esired—i t  can  also bo 
designed  to  c lear h e a v y  fa u lt  c u rre n ts  b u t  
tho  tim e will bo longer th a n  t h a t  req u ired  
w ith  a  fu se  a n d  i t  will n o t  o p e ra te  before  
th e  c u r re n t  h a s  re ac h ed  its  p eak  v a lu e ; 
a lso th e  c o s t d e p en d s  on th e  m ax im u m  
c u r re n t  w hich i t  has  to  c lear u n d e r  sh o rt- 
c irc u it co nd itions ra th e r  th a n  on tho 
n o rm al fu ll-load  c u rre n t.

W h en  a  fuse  a n d  a • c irc u it b re a k e r  a re  
p laced  in  se rie s: th e  fuse  will c lear, a lm o st 
in s ta n ta n e o u s ly , a n y  sh o rt-c irc u it c u rre n t 
w hich  m a y  occur b e fo re  th e  c irc u it b re ak e r  
h as h a d  tim e  to  o p e ra te  b u t  th e  c ircu it 
b re ak e r  will c lear a n y  su s ta in ed  overload  
c u r re n t  below  th e  fusing  c u rre n t  o f th o  
fuse. T h e  c irc u it b re a k e r  is th u s  re lieved  
of th e  h e av y  d u ty  a n d  can , there fo re , bo 
of fa ir ly  lig h t a n d  ch eap  c o n stru c tio n , 
th e  to ta l co st of th e  tw o  item s being 
less th a n  th a t  of a  c irc u it b re a k e r  designed 
to  in te r ru p t  th e  full fa u lt  c u rre n t. T h e  
deg ree  of p ro tec tio n  offered b y  th is  a r 
ra n g em en t is a lso  g re a te r  since th e  fa u lt  
is c leared  befo re  th e  c u r re n t  h a s  re ac h ed  
its  p eak  v a lu e  th u s  re liev ing  th e  sw itch  
itse lf a n d  a lso  th e  asso c ia ted  c ircu its  of th o  
h igh  e lec tro m ag n e tic  forces w hich w ould  
be se t  u p  b y  th e  p e ak  c u rre n t. I t  m ay  
bo n o ted  also t h a t  p ro tec tio n  is affordod 
by  th e  fuse  w hen closing on to  a  fa u lt .

F o r la rg e r m oto rs , w here  a  fuse  is n o t  
su itab le , e .g ., fo r  pow er s ta tio n  a u x ilia ry  
d rives, th e  sam e p rincip le  is som etim es 
app lied , tw o c irc u it b reak e rs  in  series 
being  u sed , one being  given a  h igh  in s ta n 
tan eo u s se ttin g  to  c lear sh o r t  c ircu its  an d  
th o  o th e r  being  given a  low  se ttin g  w ith  
a  tim e  lag  to  c lear su s ta in ed  o v erloads— in 
som e cases th e  second  is  a rra n g e d  to  give 
a n  a la rm  in s tea d  of tr ip p in g  th e  c ircu it.

E .  O. T .

T h e  “  M orb iliam ,”  th e  second m oto r- 
d riv en  cargo liner b u ilt  b y  H a rla n d  an d  
W olff, L td . ,  at- th e  G ovan  y a rd , is f itted  
w ith  e lectrical w inches th ro u g h o u t a n d  h e r  
s teering  gear, re frig e ra tin g  m ach in ery , 
fans, e tc .,  a re  e lectrica lly  o p e ra ted . P o w e r 
fo r lig h tin g  a n d  d riv in g  is su p p lied  b y  
th re e  D iesel-driven  g e n e ra to r se ts, a n d  a 
27 b . i i .p . Diesel eng ine d rives a n  em er
gency  d y n am o  a n d  a n  a ir  com pressor. 
E lectric  w elding w as large ly  em ployed in  
th e  c o n stru c tio n  of th e  hu ll.
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Generating Planty Electric and Diesel-Electric Traction

Below: Mercury-arc rectifier equipment, 2 500 kW , 
3000 V d . c o n  the S. African Railways and 
Harbours system
Right: A  3275  B.H .P. 8-cylinder, .two-stroke
“ Fullcgar” Diesel engine for Bermuda

M A N Y  o rd e rs  lo r  s team  tu rb o -a lte r
n a to r  sots w ere a d d e d  d u rin g  1946 

to  th o se  a lre ad y  in  p ro d u c tio n  a t  th e  
w orks of th e  E n g lish  E lec tric  Co., L td .,  
a t  th e  beg inn ing  of th e  y e a r. T hose for 
hom e in s ta lla tio n s  in c lu d ed  a  th ird  50 000 
k W , 3 000 r .p .in . s e t  w ith  h y d ro g en  cooled 
a lte rn a to r  lo r  B irk en h e ad  pow er s ta tio n , 
a  th ird  15 000 k W  se t  fo r th e  C ornwall 
E lec tric  P ow er Co., a t  H ay le , a n d  two 
20 000 k W  u n its  fo r th e  P e te rb o ro u g h  Cor
po ra tio n  .

A m ong overseas c o n tra c ts  w ere those  
fo r tw o  31 500 kW , 3 000 r .p .in . u n its  an d  
tw o  fu r th e r  6 250 k W  p ass-o u t se ts, for 
th e  refineries o f th e  A n g lo -Iran ian  Oil Co. 
a t  A b a d an  a n d  H aifa , re sp e c tiv e ly ; tw o 
30 000 kW , 3 000 r .p .n r . u n its  fo r P re to r ia  
C ity  C o u n c il; o n e  o f 4 000 kW  for th e  V ry- 
heid  Coal a n d  Iro n  Co., S o u th  A frica, an d  
a  1 000 k W  u n i t  fo r th e  U n ited  A frica  C o .; 
a  th ird  15 000 k W  u n i t  fo r th e  C aw npore 
E lec tric  S u p p ly  C o rp o ra tio n ; a 15 000 kW  
u n it  fo r th e  G o v ern m en t of M adras elec
tr ic i ty  d e p a r tm e n t a n d  one of 6 000 k W  
fo r th e  In d ia  s to re s d e p a rtm e n t. As p a r t  
of th e  com ple te  e lec trifica tion  of a  large  
c o tto n  a n d  ju te  m ill in  M adras, u n d e r
ta k e n  b y  th e  com p an y , th e  m an u fa c tu re  
of tw o 4 000 kW  p ass-o u t ty p o  tu rb o - 
a lte rn a to r  se ts h a s  been  in p rogress for 
su p p ly in g  pow er a n d  process s team . Com
m issioned d u rin g  th e  y e a r w ere tw o fu r

th e r  25 000 kW  p a ss-o u t typo  tu rb o - 
a lte rn a to r  u n its  fo r th e  U .S .S .R .

In  connection  w ith  h y d ro -electric  d e 
ve lo p m en t, c o n tra c ts  w ere  received  for 
th e  fifth  a n d  la s t  g en era to r to  b e  in sta lled  
in  W a ita k i pow er s ta tio n , N ew  Z ealand , of 
15 000 k W  cap ac ity , ru n n in g  a t  125 r .p .m . ; 
tw o u n its  of th e  h o rizo n ta l sh a f t  reac tio n  
ty p e , each  of 5 000 k W  cap ac ity , fo r th e  
M alakand  pow er s ta tio n , In d ia ;  a  v e rtica l 
sh a f t  reac tio n  tu rb in e  of 9 850 b .h .p . o u t
p u t  a t  298 f t .  h ead  fo r th e  P a p a n asam  
p ow er s ta tio n , M a d ia s ; tw o  800 k W  h o ri
zon ta l sh a f t  re ac tio n  w a te r  tu rb in e s  w ith  
afternatoi'S  g en era tin g  a t  3 300 V, fo r  S to rr  
L ochs p ow er s ta tio n , Is la n d  of Skye.

Tw o c o n tra c ts  fo r  P o rtu g a l w ere p laced  
w ith  th e  co m p an y  a n d  th e  M etropolitan- 
V ickers E lec trica l Co., L td . ,  a c tin g  in  col
lab o ra tio n . O ne w as fo r th re e  62 000 
b .h .p . v e rtica l sh a f t  reac tio n  tu rb in e s  
o p e ra tin g  a t  214 r .p .m . u n d e r  h ead s v a ry 
ing  from  53 m etres  to  95 m e tre s  a n d  d riv 
in g  42 000 kW , 15 000 V  g en era to rs  fo r 
th e  Castolo do B ode s ta tio n  of H id ro - 
E leo trica  do  Zezere of L isbon , each  tu rb in e  
to  be  cap ab le  of a n  o u tp u t  of 73 000 b .h .p . 
T h e  o th e r c o n tra c t h a s  b een  p laced  b y  
H id ro -E lec tr iea  do  C avado, fo r V ila  N o v a  
pow er s ta tio n , fo r th re e  ho rizo n ta l sh a ft, 
fo u r-je t, tw in  ov erh u n g  im p u lse  tu rb in e s , 
each  develop ing  36 000 b .h .p . a t  th e  a v e r
age  h ead  of 366 m etres , a n d  d riv in g  a
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25 500 kW , 11 000 V g e n e ra to r a t  428 
r .p .m .

A fe a tu re  of th e  y e a r’s ac tiv itie s  w as 
th e  n u m b er of D iesel engines req u ired  for 
serv ice  overseas. I n  ad d itio n  to  one 8- 
cy linder, 3 275 b . i i . p . ,  “  F u lla g a r  ”  engine 
a n d  a l te rn a to r  a lre ad y  in  course  of m a n u 
fa c tu re  fo r th e  B e rm u d a  E le c tr ic  L ig h t 
Po w er a n d  T rac tio n  Co., a  s im ilar se t w as 
ord ered  b y  th e  com p an y . T h e  750 r .p .m . 
“  R K ”  ran g e  of D iesel engines a re  now  
av ailab le  fo r in d u s tr ia l, tra c tio n  a n d  
m arin e  w o rk  in  th e  n a tu ra lly  a sp ira te d  
a n d  tu rb o -p ressu re -c h arg e d  form .

A larg e  vo lu m e of o rd e rs  w ere received 
for all classes of sw itchgear.

A su b s ta n tia l  p ro p o rtio n  of th e  large 
n u m b er o f o rd e rs  rece ived  fo r  pum pless 
s tee l bu l‘b  m erc u ry -a rc  rectifie rs cam e fro m  
overseas. A m o n g st th e  ra ilw ay  a p p lica 
tio n s  w as one  in vo lv ing  a  12 000 k W  sub
s ta tio n  in s ta lla tio n  fo r th e  3 000 V  d .c . 
e lectrifica tio n  of th e  Sao P a u lo  R ailw ay , 
B razil. E a r ly  in  th e  y e a r  a  2 500 kW  
rec tifie r e q u ip m e n t w as p u t  in to  o p e ra tio n  
a t  3 000 V  d .c . o n  th e  S o u th  A frican  R a il
w ays a n d  H a rb o u rs  sy s te m  fo r  m a in  line  
tra c tio n  d u ty .  C om m issioned in  th is  
c o u n try  w as a  rec tifie r u n it  o f 11 000 V 
d .c . o u tp u t,  su p p ly in g  th e  oscilla to r o f a  
cy c lo tro n  for n u c lear re sea rch .

T h e  E g y p tia n  S ta te  R ailw ays e n tru s te d  
th e  co m p an y  w ith  th e  su p p ly  of 10 D iesel-

I n d u s t r i a l
B.E.A.M .A. Price Adjustment Formula;

F o r  p u rp o se  of ca lcu la tin g  v a ria tio n s  in 
(a) ra te s  o f p a y , co n seq u en t on th e  red u c 

tio n  of th e  w ork ing  w eek from  47 h o u rs  
to  44 h o u rs , th e  r a te  of p a y  fo r a d u lt  m ale 
lab o u r a t  J a n u a ry  6 , 1947, sha ll b e  deem ed 
to  b e  110s . ;  (b) costs of m a te ria l, th e  
in d ex  figure fo r in te rm ed ia te  p ro d u c ts  la s t 
p u b lish ed  b y  th e  B o a rd  of T rad e  on  
D ecem ber 14, is  201.8, a n d  is th e  figure  
fo r th e  m o n th  of N o vem ber, 1946.
Physical Society’s Exhibition

T h e  P h y s ica l Society  h a s  p lan n ed  to  
h o ld  th e  th ir ty -f irs t  ex h ib itio n  of scientific 
in s tru m e n ts  a n d  in d u s tr ia l a p p a ra tu s  from  
A pril 9 to  12 inclusive , in s tead  of, as 
cu sto m ary , th is  m o n th , in  th e  physics a n d  
ch em is try  d e p a rtm e n ts  of Im p eria l College, 
S o u th  K en sin g to n , L o ndon , S .W .7 . 
T ick e ts  will b e  o b ta in ab le  early  in  M arch 
from  Fellow s of th e  society , a n d  from  
ex h ib itin g  firm s.
Radio Equipment for Turkey

S ta n d a rd  T elephones a n d  C ables, L td . ,  
h a v e  secu red  a n  im p o r ta n t  o rd e r  fro m  th e  
P o s ts  a n d  T eleg rap h s D e p a r tm e n t o f th e
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e lectric  iive-coach  tra in s , th ree  D iesel- 
e lec tric  th ree -co ach  tra in s , a n d  a  tw o-coach 
ro y a l t r a in  fo r th e  p e rsonal u se  of K in g  
F a ro u k ;  th o  S ao  P a u lo  R a ilw ay , B razil, 
p lac ed  a  c o n tra c t fo r th e  e lectrifica tion  of 
th e ir  line from  Sao P au lo  to  J u n d ia h y ;  
a n d  th e  N ew  Z ealand  G o v e rn m en t R a il
w ays signed  a  10-y e ar c o n tra c t w ith  th e  
co m p an y  fo r th e  su p p ly  of e lectric  m u ltip le  
u n it  s to ck  a n d  electric  locom otives, to  m ee t 
a n  ex te n s iv e  e lec trification  program m e. 
T h e  co m p an y  is also  to  su p p ly  to  th e  Great. 
In d ia n  P e n in su la r  R a ilw ay  32 tw o-coach 
m u ltip le -u n it tra in s  fo r th e ir  1 500 V elec
trified  sy s tem .

T o  m ee t th e  big d em an d  fo r frac tio n a l
H .p . m o to rs , a  special £ H .P . sp lit-p h ase  
m o to r w as in tro d u ced .

A su b s ta n tia l  increase  w as show n in  tho  
o u tp u t  o f fu seg ear. D eliveries fo r e x p o rt 
in creased  b y  70 p e r cen t. A new  ra n g e  of 
c a rtr id g e  fuse links fo r use in  th e  E .D .A . 
ho u se  serv ice  c u t-o u t is in  p ro d u c tio n .

T h e  y e a r  1946 w itnessed  a  change in  
d irec tio n  of th e  m urine  a c tiv itie s  of th e  
com p an y  from  A d m ira lty  w ork  to  th o  con
s tru c tio n  of a  v a r ie ty  of m ach in ery  for 
com m ercial use. On th e  m e rc h a n t side, 
p ropu lsion  ac tiv itie s  h av e  b een  chiefly  
c en tred  ro u n d  D iesel-e lectric  d rive, of 
w hich  th e  com p an y  m an u fa c tu re s  b o th  th e  
D iesel engines a n d  th e  e lectrical eq u ip - • 
m en t.

I n f o r m a t i o n
T u rk ish  A d m in is tra tio n  fo r long d is tan ce  
rad io  te lep h o n e  a n d  te leg rap h  co m m u n ica 
tio n  e q u ip m en t. T h e  o rd e r p ro v ides fo r 
tw o m a jo r  rad io  s ta tio n s  a t  A n k a ra  a n d  
Is ta n b u l, respec tive ly , w h ich  w ill give 
facilities fo r te lep h o n e  lin k s w ith  L ondon  
a n d  N ew  Y ork  using  th e  m o st m o d ern  
system s an d  a p p a ra tu s .  T h e  s ta tio n s  
fu r th e r  p rov ide  fo r a n  ex ten siv e  sy s te m  of 
rad io  te le g rap h y  o p e ra tin g  from  T u rk e y  to  
E u ro p e , A m erica  a n d  th e  N e a r E a s t.  T h e  
va lue  of th e  o rd e r a p p ro ach es . £400 000. 
I t  h a s  been  secu red  ag a in s t co m p etitio n  
from  o th e r  firm s, in c lud ing  A m erican .
Avoiding Electricity Cuts

In  co n n ec tio n  w ith  i ts  cam p aig n  planned- 
to  p e rsu ad e  th e  p u b lic  to  u se  e lec tric ity  
on ly  a t  “ o f f -p e a k ”  pe rio d s a n d  h e lp  to  
avo id  “  c u ts  ”  th e  E .D .A . h a s . issued 
th re e  leafle ts ex p la in in g  w h y  th is  w in te r  
is th e  m o st c ritica l th a t  th e  e lectrical 
in d u s try  has h a d  to  face a n d  a d v .o n g  
th e  housew ife a n d  o th e rs  how  a n d  w hen 
to  use  e lec tric  cookers, w a te r  h e a te rs  an d  
h e a tin g  ap p lian ces to  th e  b e s t a d v a n ta g e , 
a n d  sh if t th e  d o m estic  d em an d  w ith o u t 
inconvenience. A n o th e r lea fle t e n title d
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“  E le c tr ic ity — Y o u r S e rv a n t in  E very  
R o o m ,”  te lls  how  m a n y  little  th in g s th e

Part of the stand of British Electric Meters, 
Ltd., at the Welsh Industries Fair. Electric 
docks, fires and service meters are the main 

products shown

electrica l in d u s try  c an  p rov ide  to  ease  th e  
b u rd e n s  o f house w ork , a n d  to  enh an ce  the  
en jo y m e n t of re s t  a n d  recrea tio n .
New Carlisle Factory Opened

A new  fa c to ry  h as  been  op en ed  in Ju n c 
tion  S tre e t, C arlisle, b y  S m ith  a n d  . Co., 
e lectrica l eng ineers. T h e  open ing  cerem ony 
w as pe rfo rm ed  b y  M r. J .  H en d erso n , M .P . 
a n d  o th e rs  p re se n t in cluded  M r. A. C. 
T h irtle , c ity  e lectrical e n g in e e r : M r. A. R . 
H ill, ch ief e lectrica l eng ineer, U n ited  Steel 
C o .; M r. J .  R . P o tts ,  a n d  M r. E . G rierson, 
M .P . fo r C arlisle.
New Guard Posts for Westminster

T h e  T u b e  In v e s tm e n ts  . G roup  su b 
sid iary , G ow shall, L td . ,  h av e  received  an  
o rd e r  fo r 600 electrica lly  illu m in a ted  
“  K eep  L e f t  ”  g u a rd p o s ts  designed  acco rd 
ing  to  th e  R e p o r t of th e  D e p a rtm e n ta l 
C o m m ittee  on T raffic  Signs a n d  a p p ro v ed  
b y  th e  M in istry  o f T ra n s p o rt  fo r erec tion  
in th e  C ity  of W estm in ste r . T h e  new  
g u a rd p o sts , w hich  will be  in s ta lled  stead ily , 
a re  4 f t .  h igh , b o th  th e  u p p e r  a n d  low er 
glass pan els  be ing  illu m in a ted . T h ey  are  
th e  re su lt  of d ev e lo p m en t o n  th e  p a r t  o f 
T u b o  In v e s tm e n ts , L td . ,  w o rk in g  w ith , 
am o n g  o th e rs , th e  p ub lic  lig h tin g  eng ineers 
of th e  su p p ly  com panies, a n d  C en tra l 
L o ndon  E le c tr ic ity , L td .

Exchange o f German Information
H u n d re d s  of th o u sa n d s  of . im p o rta n t 

G erm an  scientific  a n d  tech n ica l docu m en ts 
h a v e  b een  u n co v ered  b y  B ritish  an d  
A m erican  in v es tig a to rs  in  th e ir  re sp ec tiv e  
zones, a n d  m icrofilm  copies h av e  been 
m ade.. U n d e r  a  new  ex change  a rra n g e m e n t 
re p re se n ta tiv e s  o f e ach  n a tio n  will b e  able

to  se lec t from  each  o th e r ’s s to reh o u se  of 
re p o rts  th e  item s w h ich  th e y  find  v a lu ab le . 
Copies w ill be o b ta in ed  on  a n  exchange  
basis. In  L ondon , th e  m ain  processing 
c en tre  fo r G erm an  d o cu m en ts  is th e  B oard  
of T rad e , G erm an  D ivision (D ocum en ts 
U n it), w hich  is lo ca ted  a t  LansdoW no 
H o u se .

The “  Queen Elizabeth’s ”  Telephones
T h e  te lep h o n e  in s ta lla tio n  of th e  C u n a rd  

W hite  S ta r  liner “  Q ueen  E liz a b e th ,”  w as 
d esigned  b y  eng ineers o f  th e  G enera l E lec 
tr ic  Co., L td . ,  w ork ing  in  close co llabora
tion  w ith  th e  ow ners and  bu ild e rs . T h e  
in s ta lla tio n  consists of a  m an u a l sw itch 
board , for th re e  o p e ra to rs , te lephones in  
a ll p a r ts  of th e  sh ip  fo r  e ith e r p assenger 
o r  sta ff u se , a n d  prov ision  fo r shore  calls 
by lan d -lin e  ex ten sio n  w h en  th e  sh ip  is in  
p o r t  a n d  b y  rad io  lin k  w hen  a t  sea . . T h e  
sw itch b o ard  se rv es  610 lines a n d  h a s  a  
c ap a c ity  fo r ex ten sio n  to  710 lines. F o u r  
h u n d re d  a n d  sev en ty -tw o  cab in s a re  
e q u ip p ed  w ith  iv o ry  G ecophones, e ac h  of 
w hich  is f itte d  w ith  a  sm all p lug  to  enab le  
i t  to  bo co n n ec ted  to  a lte rn a tiv e  sockets 
in  th e  cab in s to  su it th e  convenience 
of passengers. T h ere  is a  p a n trie s -to - 
k itc h e n  a u x ilia ry  te lep h o n e  sy s tem . T he 
sw itch b o ard , of w hich tw o pan els  of posi
tion  “  tw o ”  a re  show n in  th e  illu s tra tio n , 
is f itte d  a th w a r t  sh ip  a n d  is spec ia lly  d e 
signed  to  h e lp  th e  o p e ra to rs  in  p ro v id in g  
sp eed y  connections fo r room  service. All

Two panels of the G.E.C. 3-position switch
board on the “ Queen Elizabeth ”

lines, e x cep t th e  c ab in  lines, a re  desig
n a te d  in  g roups on th e  V ertical s tile  s trip s , 
w h ils t th e  s tile  s tr ip s  fo r th e  cab in  lines 
in d ic a te  th e  deck  a n d  a lso  th e  s id e  o f  th e
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sh ip  serv ed . A sy stem  o f-co lo u r  coding 
groups of cab in s s ti ll  f u r th e r  fac ilita te s  
serv ice . D u p lica te  se ts  of tw elve-cell 
b a tte rie s  serve th e  sw itch b o ard , one so t 
being  in  serv ice  w h ils t th e  o th e r  b a tte rie s  
a re  being ch arg ed  by  a  m o to r g en era to r

se t  o p e ra tin g  fro m  th e  220 V  d .c . su p p ly . 
T h e  b a tte ry  cap ac ity  is 120 A -hrs. a t  th e  
10-hour ra te .  T h e  b a tte rie s  also  su p p ly  
c u r re n t  fo r  a  2 .5W  d y n a m o to r w hich 
p ro v id es th e  ring ing  c u rre n t.  (T h e  elec
tr ic a l e q u ip m e n t of th e  lin e r w as described 
in  T h e  E l e c t r i c i a n  of A u g u s t 31, 1945). 
E.D .A. Sales Conference 
' T h e  B ritish  E lec trica l D ev elo p m en t A sso
c ia tio n  an n o u n ces t h a t  th e  d a te  of th e  n e x t 
E .D .A . Sales M anagem ent C onference in  
L ondon  has been  fixed fo r M ay 7, 8 a n d  9 
th is  year.
Change of Address

D uo to  th e  increase  in  th e  ac tiv itie s  of 
th e  A lum in ium  D ev elo p m en t A ssociation  
a n d  th e  co n seq u en t expan sio n  of th e  staff, 
i t  has  been  found  necessa ry  to  m ove from  
67, B rook  S tree t, W .I . ,  to  33, G rosvenor 
S tre e t ,  L o ndon . W .l .  (T e lep h o n e : M ay
fa ir  7501.)
E.I.B.A. Northern Area Meeting

T ho • a n n u a l genera l m ee tin g  of th e  
N o rth e rn  C ounties A rea  of th e  E lectrica l 
In d u s tr ie s ’ B e n ev o len t A ssocia tion  will be 
h e ld  oo  T h u rsd a y , J a n u a ry  23, a t  3.30 
p .m ., a t  th e  R o y a l S ta tio n  H o te l, N eville  
S tre e t, N cw castJe-upon-T ynè, 1, u n d e r  th e  
c h a irm an sh ip  of M r. J .  C lem ent. 
Explosives in Mines

T h e  E xp lo siv es in  Coal M ines O rder, 
1946, am en d s C lause 6 (g) of th e  E x p lo 
sives in  Coal (Mines O rder, 1934. I t  p ro 
v id es th a t  in  s to n e  d rif ts  sh o ts  m u s t b e  
fired, e lectrica lly , in  se ries ; sim u ltan eo u s 
firing  m a y  n ow  be a d o p te d  in  a n y  o th e r  
p a r t  of th e  m in e  w ith  th e  p r io r  perm ission  
of th e  Chief In sp e c to r  o f M ines, a n d  all

su ch  sh o ts  m u s t b e  fix-ed e lectrica lly , in  
series.

Lighting a Blanket Mill
A new  fluo rescen t ligh ting  schem e has 

been  p u t  in to  o p e ra tio n  a t  tho  b la n k e t 
m ills of S m ith  a n d  P h ilip s , 
a t  W h itn e y . P a r t  of th e  
schem e is show n in  th e  
p h o to g rap h  rep ro d u ced  on 
th is  p age, w h ich  illu s tra te s  a  
w eav ing  shop  illu m in a ted  a t  
n ig h t. T h e re  a re  som e 70 
loom s o v er each  of w hich  is 
a  R ev o  “  T ru fo lite  ”  reflec
to r  w ith  an  O sram  80 W  
tu b u la r  f lu o rescen t lam p . 
E a c h  fittin g  is m o u n ted  
4 f t .  6 in . ab o v e  th e  w o rk 
ing p lan e , a n d  th e  degree  of 
illu m in a tio n  p ro v id ed  a v e r
ages 30 l .p .f .  (T h is read in g  
w as ta k e n  dux-ing th e  f irs t 
100 h o u rs  a n d  m ay  fall 
s lig h tly .) Tho p rev ious tu n g 
s ten  illu m in a tio n  v a rie d  in 
in te n s ity  from  5 /1 5  l.p .f . To 
p ro v id e  m ax im u m  reflection  

a n d  d is tr ib u tio n  of lig h t th e  w alls of th e  
shop  a re  co lou red  c ream  a n d  th e  ceilings 
w h ite , a n d  co n seq u en tly  th e re  is no 
“  tu n n e l ”  effect. T h e  “  T ru fo lite  ”  r e 
flectors u sed  th ro u g h o u t th e  in s ta lla tio n , 
h av e  all o p e ra tin g  g ear enclosed in  th e  
ends, a n d  facilities fo r easy  c lean ing , re- 
lam p in g  an d  rem oval, a n d  w ere m ad e  by  
R ev o  E lec tr ic  Co., L td . ,  T ip to n . T h e  
in s ta lla tio n  w as p lan n ed  an d  ca rried  o u t 
b y  H ill, U p to n  a n d  Co., L td . ,  of O xford .

Lighting Equipment on Royal Train
D u rin g  th e  w ar tw o  new  saloons fo r 

th e  use of th e  K in g  a n d  Q ueen  w ore 
a d d ed  to  th e  L .M .S . R oyal tra in . B u ilt  a t  
th e  co m p an y ’s carriag e  w orks a t  W olver- 
to n , b o th  h av e  a ir  con d itio n in g  a n d  te m 
p e ra tu re  co n tro l e q u ip m e n t. N orm ally  
th e  lig h tin g  is su p p lied  by  g en era tin g  p la n t  
consisting  of tw o  intex-nal co m b u stio n  e n 
gines d irec t coup led  to  tw o  35 kV A  th ree -  
ph ase  a lte rn a to rs  de livering  c u r re n t  a t  
250V, 50 cycles. A “  K ecp a lito  ”  em er
gency  lig h tin g  se t is p ro v id ed  on each  
saloon  a s  a p re ca u tio n  ag a in s t in tcriaxp tion  
of th e  m ain  su p p ly . T h e  ligh ting  su p p ly  
is a t  50 V th ro u g h  a  tran s fo rm e r d iv ided  
in to  th re e  sec tio n s on th e  low  v o ltag e  
side, one of w h ich  is c o n n ec ted  to  a  
“  K eep a lite  ”  e q u ip m e n t, w hich  includes 
a  50 V E x id e  Iro n c la d  em ergency  b a tte ry .  
A special fe a tu re  of th is  eq u ip m e n t is 
th e  a u to m a tic  c o n ta c to r  w hich  fu n c tio n s m 
th e  e v en t of in te rru p tio n  of th e  m ain  
su p p ly , a u to m a tica lly  a n d  in s ta n ta n e o u s ly  
/switching over th e  lig h tin g  c irc u it from  
th e  m ain  su p p ly  to  th e  b a t te ry .  T h e  
pow er b ra k e  car, w hich  acco m m o d ates th e
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g en era tin g  se ts , has 50 V lig h tin g  also p ro 
v id ed  b y  a  “  W e s ta t  ”  re a c to r  a n d  a  
b a t te ry  o£ 23 E x id e  Iro n c la d  D C L 4 /F  cells, 
th e  la t te r  floating  across th e  lo ad  a n d  
su p p ly in g  c u r re n t  w hen  th e  g e n era to rs  a re  
ttt a  s ta n d s til l . A p a r t  fro m  ligh ting , th e  
b a tte rie s  su p p ly  c u r re n t  for th e  o p e ra tio n  
of a  25-!ine a u to m a tic  te lep h o n e  sy s tem , a  
buzzer call sy s te m  fo r th e  s ta ff, and  
lo u d  sp eak in g  te lep h o n es fo r com m unica
tion  b e tw een  th e  t r a in  g u a rd  a n d  locom o
tive  crew .

Electrical Orders from  Turkey
T h e  T u rk ish  G o v e rn m en t h a s  p laced  w ith  

th e  M e tro p o litan -V ick ers E le c trica l Co., 
L td . ,  a n d  o th e r  n o rth '-w cst firm s o rders 
fo r  e lectrica l sw itch g ear a n d  ro lling  stock  
to  th e  v a lu e  of £7 000 000.

New Factory Site
R a y m o n d  E lec tr ic , L td . ,  h av o  acq u ired  

a  tw o-acre  sit© o n  th e  B ro m b o ro u g h  P o r t  
In d u s tr ia l  E s ta te ,  w here  th e y  p ropose  to  
b u ild  a rad io  fa c to ry  like ly  to  give em 
p lo y m e n t to  275 p e rso n s.
Social News

T h e  sta ff of M etw ay  E lec trica l In d u s 
tr ie s , L td . ,  K in g  S tre e t, B rig h to n , n u m 
b e rin g  som e 150, w ere th e  gu ests  of th e  
d irec to rs  a t  a  d in n e r a n d  d ance  a t  th e  
S avoy  R e s ta u ra n t, B rig h to n , recen tly . 
T h o y  w ere  w elcom ed b y  M r. D . G. E . 
B arrie , m an ag in g  d irec to r, w ho  referred  
to  th e  firm  a s  th e  la rg e s t in  th e  c o u n try  
in  i ts  ow n p a r tic u la r  sp h ere  o f business. 
M r, D . M cE w an, genera l m an ag er, replied . 
T h e  to a s t  of “  T h e  V isito rs ”  w as p ro 
p o sed  b y  M r. S till a n d  acknow ledged  b y  
Mr. W . Seym our.
Line Laying in Turkey

W ith  ex-Serv ice  H u m b e r four-w heel 
d r iv e  chassis, a n d  bodies recovered  from  a  
d u m p , n ine  v o lu n te e rs  a t  th e  G .E .C . T ele
p h o n e  W orks, C o v en try , a re  bu ild ing  
seven  m o to r  v an s  en ab lin g  th e  com p an y  
to  com ply  w ith  th e  te rm s  of a  £500 000 
o rd e r from  T u rk e y  fo r te lep h o n e  e q u ip 
m e n t. T h is in v o lves th e  lay in g  of new  
lines o v e r a  w ide a re a  of w ild c o u n try , 
a n d  n o  t r a n s p o r t  is  av a ilab le . T h e  firs t 
o f th e  v a n s  is now. re ad y  fo r d e sp a tc h . 
T w o tea m s of tech n ic ian s will be  se n t 
to  T u rk e y  b y  a ir . T h ey  will sp e n d  from  
fo u r  to  six  m o n th s  m ak in g  p re lim in a ry  
in v es tig a tio n s  a n d  will use th ese  vehicles, 
w h ich  will also se rv e  th e  in s ta lla tio n  e n 
g ineers la te r.
Scientific Aids for War-Blinded

T h e  th ir ty - f ir s t  a n n u a l re p o r t  o f S t. 
D u n s ta n ’s  fo r th e  y e a r  en d ed  M arch 31, 
1916, s ta te s  t h a t  th e re  a re  1 673 b lin d ed  
su rv iv o rs  o f th e  first w orld  w a r liv ing  to 
d a y , a n d  as a  re su lt o f  th e  la te  -war" 666
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y o u n g  m en  a n d  2 0 .y o u n g  w om en h a v e  been  
ad d ed  to  th e  n u m b ers . Som e h a v e  lo s t 
o ne  o r m ore  lim bs, o r  h e a rin g  a s  well as 
s ig h t. In v e n tio n s  to  help  th e m  rang© 
fro m  sim ple  devices su ch  as th e  s trik in g  
clock to  a n  e la b o ra te  te lep h o n e  sw itch 
b o a rd  w hich  can  be  o p e ra te d  b y  h e a r in g  
a n d  w ith  m e ta l fingers. U n u su a l scientific  
re sea rch  h as  been  in it ia te d  to  s tu d y  tire 
s u b s ti tu tio n  of s ig h t b y  o th e r  senses.- T h e  
possib ilities of a  gu id ing  dev ice, w h ich  
m ig h t be to  th e  b lin d  m an  w h a t  a  p o ck e t 
to rch  is to  th e  seeing, a n d  a  m ach in e  w hich 
will re a d  o rd in a ry  p r in t  in  a n  u n d e rs ta n d 
ab le  language, a re  am o n g  th e  su b jec ts  
being  s tu d ie d  a n d  u p o n  w hich  som e p re 
lim in ary  w ork  h as beon done.

Polish Contract for Britain
T h e  A u to m atic  T elep h o n e  a n d  E lec tric  

Co., L td . ,  h a s  signed  i ts  b ig g est po st-w ar 
c o n tra c t to  su p p ly  Po lish  c ities w ith  te le 
phone  a n d  e lectrica l e q u ip m e n t, i t  w as 
a n n o u n ced  on T u esd ay . T h e  a m o u n t in 
vo lv ed  is a b o u t £600 000. T h e  c o n tra c t 
m ark s  th e  renew al of th e  c o m p an y ’s 
friend ly  re la tio n s  w ith  P o la n d . B efore 
th e  w a r  i t  h e ld  a  la rg e  lo n g -te rm  c o n tra c t  
fo r in sta llin g  te lep h o n es in  P o lish  cities.'
B.S. for Lifting Tackle

W e h a v e  rece ived  from  th e  B ritish  S ta n 
d a rd s  In s t i tu t io n  a  copy  of th e ir  new  B .S . 
H an d b o o k  N o. 4 (p rice  12s. 6d. n e t,  p o st 
free), em b o d y in g  B ritish  s ta n d a rd s  for 
th o se  p o rtio n s of liftin g  tack le  w h ich  su s
p end  or c a rry  a  load  a n d  a re  in  com m on 
use  w ith  a  large  v a r ie ty  of lifting  
ap p liances, from  m am m o th  cran es to  con
tra c to rs ’ w inches a n d  fro m  fibre rope  to  
h eav y  ch a in  slings. S ta tu to ry , re q u ire 
m en ts  u n d e r  th e  F a c to ry  A cts a re  also 
included .
The “ Henley Telegraph”

T h e  w in te r  issue o f th e  “  H en ley  T ele
g ra p h ,”  p u b lish ed  b y  th e  W . T . H e n ley ’s 
T e leg rap h  W o rk s Co., L td . ,  con ta ins 
d e ta ils  o f a p p o in tm en ts , re tire m e n ts  a n d  
o th e r  p e rso n al h a p p en in g s , a n d  a cco u n ts  
of ed u ca tio n a l, social, re c re a tio n a l a n d  
sp o rts  a c tiv itie s , a n d  is acco m p an ied  b y  
a  su p p le m e n t g iv ing  a  Tecord of 77 em 
ployees of th e  H en ley  o rg an isa tio n  who 
sacrificed th e ir  lives in  th e  la te  w ar.
Heaton Works Journal

T h e  C h ris tm as n u m b e r  o f th e  jo u rn a l 
of C. A. P a rso n s  a n d  Co., L td . ,  co n ta in s  
a  n u m b er of p a r tic u la r ly  in te re s tin g  
fe a tu re s  a d m irab ly  i llu s tra te d . T echn ica l 
a rtic le s  in c lu d e  a  p a p e r  by  W . D . H orsley  
on “  T u rb o -a lte rn a to r  R o to r  Coil S h rin k 
a g e ,”  p re sen te d  before  th e  “  C onference 
In te rn a tio n a le  des G ran d  R é se au x  E lec
tr iq u e s  in  P a r is  in  J u n e ;  a n d  “  T h e  use  
of M etals U n d e r  S tress  a t  H igh  T em p era 
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tu r e s ,”  b y  J .  M. R o b e rtso n . U n d e r  th e  
h ead in g  “  W o rk  in  H a n d ,”  d e ta ils  are  
given of im p o r ta n t  hom e a n d  overseas 
o rd e rs  rece ived  b y  th e  co m p an y .

Sale of Machine Tools
A  tw o -d ay s’ a u c tio n  sale o f 600 m ach ine  

to o ls  will be  h e ld  a t  th e  M .O .S . D ep o t, 
Q ueens R o ad , K ilm arn o ck , A y rsh ire , on

Part of the stand of South\Wales Switchgear, 
L td o at the Welsh Industries Fair in London

T u esd ay  a n d  W ed n esd ay , J a n u a ry  28 a n d  
29, com m encing  e ach  d a y  a t  11 a .m . T hese  
m ach in e  too ls a re  lo ca ted  in  th e  above  
d e p o t a n d  a t  th e  P o r t la n d  R o a d  d ep o t, 
Irv in e , a n d  m a y  be v iew ed  u p o n  p ro d u c 
tio n  of a  cata lo g u e , b e tw een  9.30 a .m . a n d  
4.30 p .m .,  sev en  d a y s  p r io r  to  th e  sa le.

I.M .E.A. New Address
T h e  ad d ress  of th e  In c o rp o ra te d  M unici

p a l E le c trica l A ssocia tion  is now  “  K ings- 
w ay  H o u se ,”  103, K ingsw ay , L o ndon , 
W .C .2 .
Adoption of Five-day Week

T h e  w orks of th e  Ja c k so n  E lectric  S tove  
Co., L td . ,  a t  L u to n , w ill b e  closed on 
S a tu rd a y s  ow ing to  th e  a d o p tio n  of th e  
five-day  wTeek. T h e  h e ad  office a t  143, 
S loane S tre e t, L o ndon , S .W .l (T e lep h o n e : 
S loane 6248), will also b e  closed on  S a tu r
d ays.
A .S.E.E. Lecture Meetings

T h e  A ssocia tion  of S u p erv ising  E lec trica l 
E n g in eers  ann o u n ces th a t  i t  h a s  been  
fo u n d  n ecessa ry  to  a lte r  th e  d a te s  o£_ th e  
J a n u a ry  a n d  F e b ru a ry  lec tu re -m ee tin g s . 
T h a t  a rra n g e d  fo r T u esd ay , J a n u a ry  21, 
w ill ta k e  p laco  o n  T h u rsd a y , J a n u a ry  23, 
a n d  th e  ono p lan n e d  fo r T u esd ay , F e b ru 
a r y  18, o n  W ed n esd ay , F e b ru a ry  19.
Trade Publications Received

I l lu s tra te d  leafle ts, D .F . 101 a n d
D .F . 102, describ ing  a  new  ran g e  of A ircon
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fan s fo r  th e  v e n tila tio n  o f th e  h om e, office, 
a n d  fa c to iy , issued  b y  A ir C ond ition ing  
a n d  E ng in eerin g , L td . ,  3, B ay ley  S tre e t, 
T o tte n h am  C o u rt R oad , L ondon , W .C .l.

N ew  fo ld ers  issu ed  b y  th e  In te rn a tio n a l 
T im o R eco rd in g  Co., L td . ,  In te rn a tio n a l 
W orks, B eav o r L an e , H am m ersm ith , 
L ondon , W .6, d e sc rib in g  th e ir  tim e  re 
corders, e lectric  tim e  u n its  a n d  sy s tem s, 
a n d  o th e r  p ro d u c ts .

A n i l lu s tra te d  b o o k le t, p u b lish ed  b y  
S ta n d a rd  T elep h o n es a n d  C ables, L td . ,  
describ ing  th e  s tu d io  e q u ip m en t a t  R ad io  
H o u se , C openhagen . T h e  design of th is  
b ro a d c a s t eq u ip m e n t w as th e  re su lt  of 
close co -opera tion  be tw een  eng ineers of 
th e  D an ish  B ro a d ca s tin g  A d m in is tra tio n  
a n d  th o se  of th e  S ta n d a rd  o rgan isa tio n .

A ca ta lo g u e  from  th e  C o v en try  G auge 
a n d  T ool C o., L td . ,  C o v en try , g iv ing 
d e ta ils  of th e ir  “  M a trix  ”  N o. 33, ben ch  
th re a d  g rin d e r w hich  is designed' p rim arily  
to  m e e t th e  n eed s of th e  m a n u fa c tu re r  
of sm all sc ien tific  in s tru m e n ts . I t  in co r
p o ra te s  th e  m u lti-r ib b e d  w heel p rincip le  
a n d  th re a d s  of a n y  re q u ire d  form  can  bo 
p ro d u ced . T h e  m ach in es a re  su p p lied  
com ple te  w ith  all e lec trica l e q u ip m en t.

Schoolboys’ Exhibition
A fte r a  fo rced  in te rv a l o f sev en  y ears , 

th e  Schoolboys’ O w n E x h ib itio n  re tu rn e d  
to  L o ndon , on  J a n u a ry  4, w hen  it  w as 
opened a t  th e  C en tra l H a ll, W es tm in ste r. 
T ho em phasis in  th is  f irs t p o st-w ar ex h ib i
t io n  w as large ly  on careers fo r  b o y s leav 
ing  school, a n d  va rio u s p rofessional bodies, 
as well as th o  th re e  figh ting  Services, h a d  
s ta n d s  a t  w hich  ad v ice  on  e n try  a n d  re 
c ru itm e n t w as av ailab le . On th e  s ta n d s  
re p re sen tin g  th o  Services, th e re  w ere 
several item s of e lectrica l in te re s t, in 
c lud ing  th o  firing  m echan ism  from  a  
G erm an  m ag n e tic  m ine , a n  A rm y  ta n k  
w ireless s e t  a n d —in  a n  e x h ib it  illu s tra tin g  
th e  tra in in g  of e lectrica l a p p ren tice s  a t  th e  
b o y s’ tra in in g  d e p o t, A rborfield— a 
ca th o d e-ray  oscillograph , ex am p les of 
in s tru m e n t re p a ir  w ork , cab le  jo in tin g  a n d  
m iscellaneous e lectrical com p o n en ts . A 
p o p u la r  m odel w as t h a t  of th e  d riv in g  cab 
of a  L ondon  tu b e  tra in , full-size, a n d  
am ong  o th e r  ex h ib its  in  th e  ra ilw ays sec
tio n  w ero a  co lou red -ligh t signal, w hich  
cou ld  b e  o p e ra ted  b y  v is ito rs , a n d  a  w o rk 
ing  m odel of a  s ta tio n  escala to r. A m odel 
b o a t, rem o te ly  co n tro lled  b y  sh o rt-w ave  
rad io , w as a n  u n u su a l fe a tu re  of a n o th e r 
s ta n d , on  w hich  w as, also, a  te le p rin te r . 
O ne of th e  la rg e s t d isp lay s w as t h a t  of 
Gable a n d  W ireless, L td . ,  w ho w ere g iv ing  
w o rk in g  d e m o n s tra tio n s  of m essage t r a n s 
m ission a n d  ra d io  p ic tu re  te leg rap h y , an d  
also show ing a n  e ig h t-fee t long m odel of 
th e ir  now  cab le  re p a ir  sh ip , th o  “  E d w ard  
W ilsh aw ,”  now  u n d e r  c o n stru c tio n .
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Book Reviews
134

Engineering Radiography.— “  M echanical
W o rld  ”  M onograph  N o. 26. ('Man
chester- : JEm m ott a n d  Co., L td .)  P.p. 
57, w ith  38 figs. P rice  2s. 6d . n e t.

T h e  a p p lica tio n  of rad io g rap h ica l 
m e th o d s  to  in d u s try  h a s  been  re la tiv e ly  
slow  ito ta k e  ro o t in  th is  c o u n try , b u t  i t  is 
becom ing  gen era lly  recognised, to -d ay , t h a t  
X -ra y s , as a  m ean s of a n a ly s is  a n d  in spec
tion , h a v e  a useful p a r t  to  p la y  in  m an y  
k in d s of m a n u fa c tu re . I t  seem s c e rta in , 
th e re fo re , t h a t  a n  in creas in g  n u m b e r of 
en g ineers will, in  th e  fu tu re , find  th e m 
selves co n fro n te d  w ith  a p p a ra tu s  of w hich  
th ey  know  little , a n d  fo r th e se  th e  p re se n t 
vo lum e will form  a v a lu a b le  p rim er. T he 
a u th o r  sk e tch es  th e  fu n d a m e n ta l p rincip les 
o f X - a n d  g a m m a  ra d ia tio n s , describes th e  
ty p es  of eq u ip m e n t m o st lik e ly  to  be  
e n co u n te red , a n d  th e n  ex p la in s, in  a  m o st 
usefu l c h a p te r , th e  m eth o d s  of ex am in a tio n  
m o st su i te d  to  specific pu rp o ses. A sh o r t  
c h a p te r  o n  th e  specia l a d v a n ta g e s  of 
g a m m a -ra y  in sp ec tio n  follow s, a f te r  w hich  
a n  in tro d u c tio n  is g iven  to  th e  tech n iq u e  of 
c ry s ta l an alysis. T h e  sa fe ty  p re ca u tio n s  to 
b e  o b se rv ed  in  co n ju n c tio n  w ith  th e  w o rk  
a re  em p h asised , a n d  th e  book  ends w ith  a n  
i llu s tra te d  c h a p te r  on  “  A p p lica tio n s .”  
T h e  book  is n o t, a n d  m ak es no  c la im  to  
be , o th e r  ithan  a n  in tro d u c tio n :  as such , 
i t  is successful.

Questions and Answers on Alternating 
Current W ork— B y  E .  M o i j .o y . 
(L o n d o n : G eorge X ew nes, L td .)
P p . 144. P rice  5s. n e t.

T h e  b o o k  co n ta in s  a b o u t  300 q u estio n s 
d iv id ed  in to  sec tio n s covering  a .c .  th e o ry  
a n d  calcu la tio n s, pow er g e n era tio n  a n d  
m ea su re m e n t, tran s fo rm e rs , rectifie rs a n d  
co n v erte rs , .p ro tective  devices, lig h ting , 
m o to rs , w elding, a .c .,  h e a t in g  a n d  elec
tro n ics . A s th e  q u estio n s include  su ch  
in q u irie s  a s  “  W h a t is th e  u su a l f r e 
q u e n cy  of a n  a .c . su p p ly ?  ”  “ D escribe  
th e  p rincip le  of th e  th ree -p h ase  com 
m u ta to r  m o to r ,”  a n d  “  D escribe  th e  
p rincip le  a n d  o p e ra tio n  o f th e  b e ta t ro n ,”  
i t  w ill b e  rea lised  th a t  th e  ra n g e  p e rm its  
o n ly  superficial tr e a tm e n t.  T h e  answ ers 
v a ry  in  len g th  from  a few  w ords to  h a lf  a  
p a g e  o r  m ore , a n d  all m a th e m a tic s  o th e r  
th a n  a  lit t le  sim ple  a r ith m e tic  a re  av o ided . 
T h e  over-sim plification  re su lts , in  som e 
cases, in  m is lead in g  s ta te m e n ts  as, fo r 
in s tan c e , w h en  i t  is sa id  t h a t  th e  th re e  
ty p es  o f re la y  u sed  in  p ro te c tiv e  g ea r a re  
d irec tio n a l, im p ed an ce  a n d  im p ed an ce -tim e  
relays.^ F ig . 32 show s a  sing le-phase 
in d u c tio n  re g u la to r  b u t  g ives th e  v e c to r
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d iag ra m  a p p ro p ria te  to  a  th re e -p h a se  
u n it  a n d  th e  cap tio n s (for F ig s. 47 a n d  48, 
illu s tra tin g  b a la n c e d  p ro te c tiv e  gear, h av e  
b een  in te rch an g ed . T h e  “  Q uestion  a n d  
A nsw er ”  m e th o d  of tra in in g  w as u se d  to  
a  considerab le  e x te n t  d u rin g  th e  w a r  b y  
th e  F o rces, p a r tic u la r ly  as a n  a d ju n c t  to  
m ore  fo rm al m eth o d s  of te a ch in g , a n d  i t  
p ro v e d  i ts  v a lu e  in  he lp in g  to  give th e  
tra in ees a  se rv iceab le , th o u g h  so m ew h at 
lim ited , know ledge  of th e  su b je c t  in  h a n d . 
T he vo lum e u n d e r  rev iew  u n d o u b te d ly  
co n ta in s  a  large n u m b e r of in fo rm ativ e  
an sw ers, a n d  sh o u ld  p ro v e  usoful to  those  
w ho a re  ju s t  com m encing  ev en in g  class 
o r  o th e r  s tu d ies  o r  w h o  a re  s ta r tin g  p ra c 
tical w o rk  a n d  w ho find th e  o rd in a ry  t e x t 
books d ifficu lt to  follow .—E . O. T .

Principles of Direct Current Electric  
Traction.— B y  D . W . H in d u  a n d
H . E . I n g h a m . (L o n d o n : Geo.
N ow nes.) P p . 248. P rice  15s. n e t.

T h e  re c e n tly  p u b lish ed  p lan s  fo r  th e  
fu r th e r  e lec trifica tio n  of th e  S o u th e rn  
R a ilw ay  a n d  w o rk  in  p ro g ress on  th e  ra il
w ays in  th e  e a s te rn  su b u rb s  o f L ondon  
lend  in te re s t to  th e  p re se n t vo lum e. 
A lth o u g h  th e  book in c lu d es tra m w a y  a n d  
tro lley -’b u s  e q u ip m e n t, i t  is  m a in ly  d ev o ted  
to  ra ilw ay  w o rk , a n d  is  th e  f i r s t  p u b lic a 
tio n  to  a p p e a r  on th is  su b je c t fo r a  n u m b er 
of y ea rs . T h e  t it le  w ou ld  p e rh ap s  h av e  
b een  m o re  e x p lic it h a d  i t  b een  “  T h e  P ra c 
tice  o f . . . in s tea d  of “  P rin c ip les  of 

since, a p a r t  f ro m  an  in tro d u c to ry  
c h a p te r  o n  th e  p rincip le  of th e  d .c . m o to r, 
th e  m a t te r  co n ta in ed  is la rg e ly  d esc rip tiv e  
of th e  p la n t  in  u se . I t  covers m oto rs , 
co n tro l g e a r, a u x ilia ry  e q u ip m e n t (b rak es, 
lig h tin g , e tc .) , ro lling  s to ck  a n d  co llecto r 
gear, to g e th e r w ith  s h o r t  c h a p te rs  on  
D iesel-e lectric  tra c tio n , te s tin g  a n d  se r
vice m a in ten a n ce  a n d  on  th e  M etad y n e  
e q u ip m e n ts  o f th e  L o n d o n  P assen g e r 
T ra n sp o rt  B o a rd . T h e  te x t  is lu c id ly  
w r itte n  a n d , a p a r t  fro m  p u re  d esc rip tio n , 
exp la ins th e  fu n c tio n s o f th e  v a rio u s  item s 
d e a lt  w ith  a n d  d iscusses c le a rly  th e  
re la tiv e  m erits  o f v a rio u s a lte rn a tiv e s  w here  
such  ex ist. M ost o f th e  p la n t  desc rib ed  
is n a tu ra lly  o f B ritish  m a n u fa c tu re , 
a lth o u g h  su ch  w ell-know n item s as th e  
B udhli d riv e  a re  also  in c luded . T h e re  a re  
o ver 180 d iag ram s a n d  p h o to g rap h s . T he 
book g ives a n  ex ce llen t o u tlin e  o f p re sen t 
B ritish  p ra c tic e , a n d  can  b e  reco m m en d ed  
to  s tu d e n ts  o f  e lectric  tra c tio n  a n d  also 
to  ra ilw ay  a n d  ro a d  tra n s p o r t  engineers 
w ho a re  a sso c ia ted  in  a n y  w a y  w ith  
electrifica tion  p ro jec ts .
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Tottenham.— W irin g  o l fla ts , a t  a  cost 
o f  £2 997, is to  bo c a rr ied  o u t  by  d irec t 
la b o u r .

Worthing.— As th e  defic it is now  a b o u t 
£1 200 p e r  an n u m , th e  E le c tr ic ity  Com 
m itte e  is to  increase  charges fo r  h ired  
a p p a ra tu s .  K e ttle s , o rig ina lly  su p p lied  
free , a re  to  be  ch arg ed  a t  Is . 6d . p e r 
q u a r te r .

Hull.— A n e s tim a te  of £80 000 fo r  elec
tr ic ity  a n d  h e a tin g  im p ro v em en ts  in  th e  
schools h a s  b een  ap p ro v ed . T h e  H ig h 
w ays C o m m ittee  is to  in s ta l  sod ium  v a p o u r  
lig h tin g  in  B la c k b u rn  R o ad , a t  a  cost of 
£2 556.

Liverpool.—P re p a ra tio n s  a re  be ing  m ad e  
to  close d o w n  th e  F o rm b y  p ow er s ta tio n , 
w hich  h as  been  u sed  to  su p p ly  th e  L .M .S . 
L iv e rp o o l-S o u th p o rt-O rm sk irk  line . T h e  
su p p ly  is now  being  given by  th e  L iverpool 
u n d e rta k in g , w hich also feeds th e  F o rm b y  
u rb a n  d is tr ic t. T h e  d is tr ib u tio n  sy s tem  is 
b e ing  m o d ern ised .

Stanhope (Co. Durham ).—A t th e  
a n n u a l m ee tin g  of th e  P a rish  Council i t  
w as a n n o u n ced  th a t  p lan s fo r  supp ly ing  
e le c tr ic ity  to  m a n y  h a m le ts  a n d  d is tr ic ts  
w ere  being  h e ld  u p  th ro u g h  sh o rtag e  of 
poles. Supplies w ill e v e n tu a lly  b e  ex 
ten d e d  a t  S tan h o p e , W estg a te , R ookhope, 
S t .  J o h n ’s C hapel, W earheeid, H u n tsh ie ld -  
fo rd , a n d  Cowshill.

Tottenham.— 'T he H e a lth  C om m ittee  is 
to  p u rc h ase  208 re frig e ra to rs  a t  a  co st of 
£3 432 fo r council houses a n d  proposes 
to  charge  each  te n a n t  fo r  a  period  re p re 
s e n tin g  th e  “  life ”  of th e  ap p lian ce . T his 
is  e s tim a te d  a t  10 y ears . T o m e e t th e  cost 
o f £16 10s. w ith  in te re s t  a t  2 p e r  cen t, 
w ith in  th a t  p e rio d  a w eek ly  charge  of 
S Jd . w ill suffice.

Colwyn Bay .— Tariffs h a v e  b een  a m e n d 
e d  as fro m  th e  f irs t  read in g  of th e  m e te rs  
a f te r  J a n u a ry  1, a s  fo llow s: Colwyn
B a y :  a ll-in  ta riff  red u ced  to  12} p e r  cen t, 
o n  ra te a b le  v a lu e  p lu s § of a  p e n n y  pe r 
u n i t ; lig h tin g  (p rep ay m en t) red u ced  from  
5 d . to  4 Jd . p e r  u n i t ;  pow er (p rep ay m en t) 
re d u ce d  fro m  l j d .  to  Id . T h ere  a ro  also 
red u c tio n s  in  P e n rh y n  B ay  a n d  G ian 
C onw ay.

Shoreditch.— T h e  T ow n Council recen tly  
a p p ro v ed  th e  c a rry in g  o u t  of th e  first s tage  
o f th e  change-over o f th e  l . t .  sy s te m  from
d .c . to  a .c .,  w h ich  will deal w ith  a b o u t 
o n e -th ird  of th e  su p p ly  a rea . T he 
e s tim a te d  co st of th e  w ork , w h ich  includes 
su b -s ta tio n  b u ild in g s a n d  p la n t,  e .h . t .  an d
l . t .  m ain s, m e te rs  a n d  a lte ra tio n s  to  con
su m ers’ a p p a ra tu s , is £355 000. A pp lica
tio n  is  to  b e  m ad e  to  th e  C om m issioners 
fo r san c tio n  to  b o rro w  th is  sum .

Basingstoke.— T h e  n e t p ro fit of th e  elec
t r ic i ty  su p p ly  u n d e rta k in g  fo r th e  y e a r  was
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£7 051, com p ared  w ith  a  loss of £521 
d u rin g  th e  p reced ing ' y e a r . T h is  p o sitio n  
w as b ro u g h t a b o u t a s  a  re su lt of th e  
a d ju s tm e n t  of tariffs, w h ich  becam e fu lly  
effective d u rin g  th e  y e a r , th e  p e rcen tag e  
a d d itio n  to  th e  s ta n d a rd  charges y ield ing  
ad d itio n a l incom e to  th e  e x te n t  o f £8 400. 
T h e  u n its  so ld  am o u n te d  to  11 675 864, a  
d ro p  of 1 523 090 on  th e  p rev io u s y e a r.

Barnstaple.— P la n s  of th e  C .E .B . for th e  
im p ro v em en t of g e n era tin g  facilities in  
S ou th -W est E n g lan d  hav e  ta k e n  a  s tep  
fo rw ard  w ith  th e  su rv ey in g  of su itab le  s ites 
in  th e  B a rn s ta p le  a rea . O ne site  u n d e r  
co n sid era tio n  is  a longside  th e  t id a l w aters  
of th e  R iv e r  T aw  a t  L ow er Y e’.land , a n d  
tr ia l borings o f th e  m arsh y  lan d  a re  a lread y  
be ing  m ade . A p a r t from  th e  p ro sp ec t of 
a  new  s ta tio n , i t  is s ta te d  t h a t  a  new  l i . t .  
tran sm iss io n  line is to  bo e re c te d  be tw een  
B a rn s tap le  a n d  T au n to n . W ork  on th e  
la t te r  is  ex p ec ted  to  com m ence sh o rtly .

Huddersfield. —  F o rth c o m in g  d evelop 
m en ts  will cost £212 000. T h is  in clu d es 
£161 790 fo r th e  in s ta lla tio n  of a  second  
x'ing m ain  fo r  th e  s tre n g th e n in g  of the. 
d is tr ib u tio n  sy s tem , w h ich  will in v o lv e  th e  
bu ild ing  of a  new  sw itch  house, th e  p ro 
v ision  of su b -s ta tio n s  a t  B irk b y  a n d  
D a lto n  a n d  th e  in s ta lla tio n  of a n  in te r-  
co n n ec to r be tw een  th e  s ta tio n s . T he 
Council is to  sp en d  £20 000 fo r m a in s  a n d  
serv ices, £10 000 fo r  14 new  p ow er tr a n s 
fo rm ers a n d  £18 508 fo r su p p ly in g  elec
tr ic ity  to  254 ho u ses on  th e  F crnsido  
A venue e s ta te .

Middlesex.— R e p o rtin g  to  th e  E d u ca tio n  
C om m ittee  on th e  q u estio n  of th e  in s ta lla 
tio n  of fluo rescen t ligh ting  in  schools, th e  
Council M edical Officer s ta te d  th a t  w hore 
su ch  lig h tin g  w as p lan n ed  b y  e x p e r ts , i t  
w as o f  g re a t  v a lu e  to  schools w hich  w ere 
a t  p re sen t in a d e q u a te ly  lig h ted  o r  w hich  
w ere u sed  a t  n ig h t. T h ere  a p p e a re d  to  be 
no ev idence th a t  i t  w as in  a n y  w ay  h a rm 
ful on  m ed ical g rounds. I n  schools a n d  
colleges used  fo r even ing  classes i t  w as 
considered  th a t  flu o rescen t lig h tin g  w ill be  
m ore  econom ic, w h ereas in  th e  no rm al 
seco n d ary  schools i t  is considered  th a t  
tu n g sten  filam en t lig h tin g  will inv o lv e  less 
overall expense.

Hornsey.— Som e in te re s tin g  figures illus
t r a t in g  th e  g ro w th  o f th e  u n d e r ta k in g  aro  
c o n ta in ed  in  th e  C hief E lec trica l E n g in e e r’s 
a n n u a l re p o rt .  O ver a  p e rio d  o f te n  y e a rs , 
■the n u m b e r  o f consum ers h a s  in creased  b y  
3S.8 p e r  c e n t.,  u n its  sold by  71.7 p e r  cen t, 
a n d  th e  to ta l incom e of th e  u n d e r ta k in g  b y  
96.6 p e r  cen t. T h e  av erag e  p rice  p e r  u n i t  
sold, in  th e  sam e p erio d , rose  from  2 .02d . 
to  2 .30d ., a n  increase  of 13.85 p e r  cen t. 
T h e  av erag e  u n its  p e r  con su m er rose fro m

THE E LEC T R IC IA N



650 to  804 (23.7 p e r  cen t.)  a n d  th e  av erage  
c o n n ec ted  lo ad  p e r  con su m er fro m  1.28 k W  
to  1.93 k W  (50.7 p e r  c en t.) , w h ile  th e  
ra tio  of co n n ec ted  to  d em an d  lo ad  in creased  
b y  48.3 p e r c e n t., from  3.31 to  1, in  1935, 
to  4.93 in  th e  la s t  financia l year-. T h is 
la t te r  com parison  is re flec ted  in  th e  u n d e r
ta k in g  load  fa c to r, w inch  show s, o v er th e  
ten  y e a rs , a n  im p ro v e m en t from  23.6 to  
29.8. S ince th e  pow er s ta tio n  w as bo m b ed  
in N o vem ber, 1944, all en erg y  h a s  been  
im p o rte d  fro m  th e  g rid  u n d e r  a n  ag ree 
m e n t w ith  th e  L ondon  a n d  H om o C ounties 
J .E .A .  U n its  so ld  d u rin g  th e  y e a r  1945-46 
w ere 23 323 069, of w h ich  52.4 p e r  cen t, 
w as su p p lied  u n d e r  th e  a ll-in  tariff, a n d  th e  
to ta l  in co m e a m o u n te d  to  £224 323. A 
gross p ro fit of £60 838 a n d  n e t  su rp lu s  of 
£1 261 a re  reco rd ed . R ese rv e  a n d  su s
pense  acco u n ts  to ta l  £39 098, revenuo  
b a lan ce  £10 306 a n d  re se rv e  fu n d  £53 660.

Douglas ( l.o .M .) .— O n acco u n t o f th e  
in c reased  cost of lab o u r a n d  m a te ria l, th e  
E le c tr ic ity  C om m ittee  h a s  in creased  _ th e  
p a y m e n t to  c o n tra c to rs  fo r cooker w iring  
f ro m  Is. lOd. to  2s. p e r  f t .  ru n .

Brighton.—-Having rece iv ed  d irec tio n s to  
p roceed  w ith  th e  ex ten sio n s a t  S o u th w ick  
p ow er s ta tio n , th e  E le c trica l E n g in eer 
re p o rts  th a t  he  is now  ab le  to  su b m it th e  
follow ing e s tim a te s , to ta llin g  £7 555 0000 : 
B u ild in g  a n d  civil w orks, £1 790 000; 
g e n e ra tin g  p la n t ,  £1 114 000; b o ile r p la n t , 
£2  880 0 0 0 ; coal a n d  a sh -h an d lin g  p la n t, 
£17 5 000 ; c ircu la tin g  w a te r  sy s tem , 
£432 000; sw itch g ear, £210 000; general 
e lec trica l w orks, £200 0 0 0 ; o th e r  w orks, 
£67 000; a n d  contingencies fees, e tc ., 
£687 000. T h e  E n g in e er h a s  d iscussed  w ith  
th e  C .B .B . th e  m o s t exped itio u s w ay  of 
d ealin g  w ith  th e  la rg e  c o n tra c ts , a n d  i t  h a s  
b e en  ag reed  th a t  d ire c t n e g o tia tio n s  -with 
single firm s bo carried  o u t  as follows : boiler 
p la n t, B ab co ck  a n d  W ilcox, L t d . ; tu rb o - 
a lte rn a to rs , M e tro p o litan  V ickers E lec trica l 
C o., L td . ,  w ith  su b -c o n trac to rs  fo r th e  
condensing  a n d  feed  h e a tin g  p l a n t ; m ain  
a n d  au x ilia ry  tran s fo rm e rs , E n g lish  E lec tr ic  
C o., L td . ;  ch lo rin a tin g  p la n t, W allace  
a n d  T ie rn an , L td .  F o r  coal h a n d lin g  p la n t,  
a sh  a n d  flue d u s t  d isposal p la n t, s team  
a n d  feed  p ipes, a n d  m ain  in le t  c ircu la tin g  
w a te r  screens, co m p etitiv e  ten d e rs  a re  to  be  
in v ite d . T h is  l is t  is n o t  y e t  com ple te , a n d  
excludes th e  m ain  civil eng ineering  an d  
c o n stru c tio n a l w ork , for w hich  i t  is p ro 
posed  to  com pile a  re g is te r  of som e six  
firm s.

Ipswich.— A su rp lu s  o f £10 040, com 
p a red  w ith  £11 486 in  th e  p rev io u s y e a r, 
is sh o w n  in  th e  a n n u a l a cc o u n ts  of th o  
e lec tric  su p p ly  d e p a r tm e n t. In co m e from  
sale o f e le c tr ic ity  a m o u n te d  to  £424 711, 
fro m  m iscellaneous sou rces £35 646, a n d  
fro m  in s ta lla tio n s  a n d  co n su m ers’ serv ice , 
£28 549, m ak in g  a  to ta l  of £488 906.
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E x p e n d itu re  in c lu d ed  w o rk in g  exp en ses o f 
£376 619, in s ta lla tio n  a n d  co n su m ers’ se r
vice o f £26 570, a n d  prov ision  fo r incom e 
ta x , in te re s t , e tc ., a n d  re p a y m e n t of loan  
£75 677, m ak in g  a  to ta l  ex p en d itu re  of 
£478 866. U n its  sold d u rin g  th e  y e a r  
a m o u n te d  to  90 105 729, a h  increase  of 3.7 
p e r  c en t, on  th e  p rev ious y e a r ’s to ta l  o f 
86 886 953, a n d  th e  av erag e  p rice  rece ived  
p e r u n it  w as 1 .131d., a g a in s t th e  p rev io u s 
y e a r ’s av erag e  of 1.9S6d., th o  increase  
b e in g  duo e n tire ly  to  th e  coal excess 
ch arg es follow ing in creased  coal prices. 
T h ere  w ere n o  a lte ra tio n s  in  ta riffs  o r  
re n ta l  ch arg es d u rin g  th e  y e a r . T h e  
g e n e ra tin g  s ta tio n  w as in  o p e ra tio n  fo r 40 
p e r  cen t, of th e  h o u rs  of th o  y e a r , a  to ta l 
of 38 916 500 u n its  b e in g  g en era ted , a n d  
th e  m ax im u m  d e m a n d  wras 22 410 kW . 
L o ad  w as shed  on th re e  occasions. In  h is 
s ta te m e n t, th e  chief eng ineer a n d  m an ag er, 
M r. G. A . V ow les, says t h a t  m u ch  of th o  
coal rece iv ed  u n d e r  th e  global a llocation  
schem e w as u n su ita b le  fo r  th e  _ p la n t  
in sta lled , a n d  th e  y e a r ’s co n su m p tio n  of 
coal, a m o u n tin g  to  som e 33 000 to n s , w as 
m ad e  u p  fro m  o v e r 30 d iffe ren t qu a litie s . 
In  a d d itio n  to  a  q u a n ti ty  of coke, 450 
to n s of sa w d u s t w ere b u rn t .  W o rk  on  th e  
c o n stru c tio n  of th e  n ew  g en era tin g  s ta tio n  
a t  Cliff Q uay  w as w ell a d v an ced , a n d  
ev ery  e ffo rt w as b e in g  m a d e  to  ad h ero  
closely to  th e  com m issioning d a te s , w hich 
p ro v id ed  fo r 90 000 k W  to  be  av a ilab le  
fo r th e  w in te r  of 1947-48 a n d  180 000 k W  
b y  th e  fo llow ing w in te r . A long  te rm  
ex ten sio n  to  th e  33 k V  sy s te m  w as con
tem p la ted .

Electrical Machines:— Concluded from  
p. 119.
of a sb esto s o r w oven glass. T h e  sp ace  
inside  th ese  m ach in es is gen era lly  v e ry  
lim ited  a n d  th e  coils in  consequence  a re  
u su a lly  g iven  a  final p ressing  in  su itab le  
m oulds a f te r  all ta p in g  is  fin ished. T h is 
a cco u n ts  fo r th e  c lean -cu t a p p ea ran ce  of 
su ch  coils.

F ig . 12 is in c lu d ed  fo r th e  p u rp o se  of 
show ing  th e  care  ta k e n  to  ex clude  d ir t  
a n d  m o is tu ro  from  ev ery  p a r t  o f th e  w in d 
ing . T ho  connections en te rin g  th e  coils 
a re  so b u lk y  because  th e y  a rc  liberally  
coated  w ith  a n  in su la tin g  p u t ty  b efo re  
be ing  ta p e d  u p . Som e of th e  p u t ty  is 
squeezed  o u t b y  th o  ta p e  a n d  h e lps to  
seal b e tw een  th e  lay ers.

A cknow ledgm ents .— W ith  re fe ren ce  to  
P a r t  X V II I  in  th is  series, p u b lish ed  in 
T h h  E l e c t r ic ia n  o f D ecem b er 27, th e  
p h o to g rap h  of w h ich  F ig . 8 is  a  re p ro d u c 
tio n  w as su p p lied  b y  th e  B ritish  T hom son- 
H o u s to n  C o., L td . ,  a n d  t h a t  from  w hich 
th e  illu s tra tio n  in  F ig . 10 w as m ad e  w as 
su p p lied  b y  th e  G en era l E lec tric  C o., L td .
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Magnetic Speed Indicator
A n  electro-m agnetic  speed  in d ic a to r is 

d escribed , su ita b le  fo r uso  on  m o to rs , a ero 
eng ines o  r  
a n y  m ov ing  
a p p a r  a  t  u  s  
in c o rp o ra tin g  
a  to o th e d  re 
d u c tio n  gear.

T h e  m ag 
n e tic  c irc u it 
co nsists p a r tly  

j of th e  g e a r 
w heel a n d  
p a r t ly  of a  
p ick -u p  d e 
vice m o u n te d  
on  th e  b ase  7. 
T h e  p ick -u p  
itself consists 
of a  s h o r t  
m ag n e tic  coro 
1 c a rry in g  a  
w ind ing  2 a t  
one  en d  a n d  
an  en la rg ed  
p o le-p iece3 ,a t
th e  o th e r. T h e  
pole-pieco is

  p ro v id ed  w ith
fo u r te e th  4 of th e  sam e p i tc h  a s  th o se  
of th e  sp u r  gear-w heel 5, w ith  w hich th e  
p ick -u p  co -opera tes a n d  w h ich  fo rm s, for 
in stan ce , p a r t  of th e  m ain  re d u c tio n  gear. 
T h e  te e th  4 aro  d isposed  lo n g itud inally  
a long  p a r t  of a  cy lind rica l su rface  of a p 
p ro p ria te  rad iu s . A s h o r t  p e rm a n en t m ag
n e t  6 po larises th e  core 1.

T h e  in d ica tin g  in s tru m e n t m a y  ho of 
th e  m oving-iron  o r m oving-coil rectifie r 
ty p e , w ith  a  d ia l calibrated^ in  r .p .m . I t  
m a y  be p ro v id ed  w ith  an  a d ju s tm e n t, such  
a s  a  v a riab le  m ag n e tic  s h u n t  in  a  m oving 
co il-in stru m en t, fo r co m p ensa tion  p u r-
pusca.

General Electric Co., L td ., and H. C. 
Turner and T. A. Rudge. Application 
date, September 15, 1944. No. 582 094.
Under-Water Arc-W elding

T h e  specification  p o in ts  o u t t h a t  i t  is 
n o rm al p ra c tic e  w h en  arc-w eld ing  in  a ir  
to  em ploy  a  g e n era to r w ith  a  h ig h  open- 
c irc u it v o ltag e  a n d  a  s te ep ly  falling  v o lt
age c h a rac te ris tic , th is  p ro p e rty  ten d in g  
to  securo  arc  s ta b ility . I n  w eld ing  u n d e r  
w a te r , p a r tic u la r ly  s a l t  w a te r, i t  is s ta te d , 
such  a  m eth o d  h a s  b een  found  n o t  e n 
tire ly  to  m e e t th o  cond itions, a s  th e  a rc  
becom es m u ch  less s ta b le  th a n  in  a ir.

In c rea sed  s ta b ility , i t  is c laim ed, can  bo  
o b ta in e d  b y  em ploy ing  a  g e n era to r w ith

We give on this page abstracts of 
some recent electrical patents, which 
are prepared with the permission of 
the Controller of H.M. Stationery Office. 
These abstracts are written from the view
point of general interest and do not 
attem pt to define the scope of the in
ventions, nor indicate in which features the 
novelty lies. Complete specifications may 
be obtained from the Patent Office, 25, 
Southampton Buildings, London, W.C.2, 
price Is. each inland, or Is. Id . abroad.

a n  o p en -c ircu it v o ltag e  h ig h  enough  to  
a fford  th o  .m ax im u m  desired  v o ltag e  a t  
th o  a re , y e t  w ith  a  c o n s ta n t voltago c h a r
ac teris tic ! I n  series w ith  th o  g en era to r 
a n d  th o  e lectrode  is p laced  a  resistance, 
so th a t  a t  th o  m ax im u m  ra to  of c u rre n t 
flow i t  will red u ce  th e  vo ltago  a t  th e  a rc  
to  th e  w ork ing  v a lu e . W ith  th is  a rra n g e 
m en t, a n y  te n d e n cy  of th e  c u rre n t  to  fall 
off is im m ed ia te ly  co m p en sa ted  b y  a n  in 
creased  a rc  vo ltago , w hereas w ith  p rev ious 
m eth o d s, a  d e la y . ex is ted .

In  th o  ap p lica tio n  described , 11 rep re 
sen ts  a  ta n k  co n ta in in g  w a te r  12 b e n ea th  
th o  su rface  of w h ich  aro  tw o  p la te s  13, 14 
to  bo  w elded  to g e th e r. A n  electrode  15 
is h e ld  in. a n  in su la te d  h o ld e r 10 a n d  su p 
plied  th ro u g h  th e  cab le  17 from  th o  gene
ra to r  IS. T h is  g en era to r h a s  a  sh u n t  
field w in d in g  19, a n d  i ts  vo ltago  falls on ly  
slig h tly , there fo re , a s  th o  lo ad  increases. 
O ne pole of th o  g en era to r is conn ec ted  b y  
a  lino 20 to  th o  ta n k  11 a n d  th e  o th e r  
pole (u su a lly  negative) is conn ec ted  th ro u h  
a  v a riab le  re sis tan ce  21 to  th o  cable 17.

Tho g en era to r is designed  to  h a v e  a n  o u t
p u t  vo ltag o  on  o p en -e ircu it of a b o u t 90-100 
V  a n d  th o  re s is tan ce  21 is a d ju s te d  so 
t h a t  w h en  th e  a ro  is ta k in g  i ts  fu ll cu r
re n t th e  vo ltago  w ill fall be tw een  th o  
g en era to r a n d  th o  e lectrode  15 to  a  v a lu e  
of a b o u t  2 5 /3 5  V .

Under Water Welders and Repairers, 
L td ., and R .H .F. Boot. Application date, 
April 12, 1944. No. 582 7G9.
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W E  give below  th e  la te s t  in fo rm atio n  
reg ard in g  c o n tra c ts  fo r w hich ten d ers  

a re  in v ite d . In  th e  case of overseas con
tra c ts ,  p a r tic u la rs  a re  to b e  h a d  fro m  th e  
B o ard  of T rad e , M illbank, L o ndon , S .W .l 
(co rn er H o rse fe rry  R o ad ), unless o therw ise  
s ta te d  : —

Manchester, J a n u a ry  13.— S u p p ly  a n d  
de livery  o v e r 12 m o n th s  end in g  J a n u a ry  
31, 1918, of e lectric  w a te r  h e a te rs . Speci
fica tion  from  Chief E n g in e e r a n d  M anager, 
E le c tr ic ity  D e p a r tm e n t, T ow n H all, .Man
ch es te r, 2 ; dep o sit, £1 Is.

Hastings, J a n u a ry  13.— M an u fac tu re , 
su p p ly  a n d  de liv e ry  of tw o  2 000 kVA 
S co tt-co n n ec ted  tran sfo rm ers , a n d  tw o 
sw itch  k iosks. Specifications from  
B o rough  E le c tr ica l E n g in e e r a n d  M anager, 
12 a n d  13, Y o rk  B uild ings, H astin g s.

Kingston-upon-Thames, Ja n u a ry  13.—  
S u p p ly  a n d  de liv e ry  of se lf-in terlock ing  
ty p e  u n d e rg ro u n d  cab le  covers. Specifica
tio n  fro m  B o rough  E lec trica l E ng in eer, 17, 
H igh  S tree t, K in g sto n -u p o n -T h am es.

Manchester, Ja n u a ry  13.-—S u pp ly , d e 
liv e ry  a n d  erec tio n , over poriod  of tw o 
y ears , w ith  o p tio n  to  te rm in a te  a t  end  
of f irs t y e a r , of 6.6 k V  su b -s ta tio n  sw itch- 
g ear. Specification  from  Chief E n g in eer 
a n d  M anager, E le c tr ic ity  D e p a rtm e n t, 
T ow n H a ll, M an ch este r, 2.

Elland, J a n u a ry  14.— E lec trica l w ork  in 
50 p e rm a n e n t houses a t  G reetland . P a r 
ticu la rs  from  E n g in eer a n d  S u rv ey o r, C oun
cil Offices, E lla n d ;  d ep o sit, £2 2s.

Sheffield, J a n u a ry  15.—T en d e rs  fo r p u r 
chase  a n d  rem o v a l of re d u n d a n t  p la n t  
fro m  N eep sen d  pow er s ta tio n , includ ing  
tw o  tu rb o -a lte rn a to rs  a n d  a n c illa ry  p la n t, 
12 500 k W ; e lectric  feed  p u m p s ; sp a re  
m oto rs , e tc . D e ta ils  of p la n t  av a ilab le  
fro m  G enera l M anager, C om m ercial S tre e t, 
Sheffield, 1 .

Dundee, Ja n u a ry ' 15.— S u p p ly  of m u lti
core h .v .  a n d  l .v . p .i. cables. P a r tic u la rs  
from  C ity  E lec trica l E ng in eer, D udh o p e  
C rescen t R o ad , D undee.

Victoria, Australia, J a n u a ry  15.— S u p p ly  
of 1 500 k W  au to m a tica lly  con tro lled  
rec tifie r u n its , fo r  V ic to ria  R a ilw ay s. 
P a r t ic u la r s  from  A gent-G enera l fo r  Vao- 
to ria , V icto ria  H ouse, L ondon , W .C .2.

Newark, J a n u a ry  16. —  S u p p ly  an d  
delivery ' of p .i. a n d  a rm o u re d  cab le, for 
e lec tr ic ity  d e p a r tm e n t. P a r tic u la rs  from  
B o rough  E le c tr ica l E n g in eer, M unicipal 
B uild ings, B a ld e rto n g a te , N ew ark , N o tts .

Newton-le-Willows, Ja n u a ry ' 17.-— S u p 
p ly  a n d  de liv e ry  o f  tw o  l i  kV  sw itch 
b o a rd s . P a r tic u la rs  from  E le c tr ica l E n 
g ineer, E le c tr ic ity  Offices, O ld T o w n -H a il, 
N ow ton-le-W illow s, L ancs.

Burnley, J a n u a ry  20.— S u p p ly  a n d  de
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liv e ry  of (a) e .h . t .  c ab les ; (b) t r a n s 
fo rm ers. P a r tic u la rs  fro m  B orough  
E lec trica l E n g in eer, 43. G rim shaw  S tre e t,  
B u rn ley .

Kettering, J a n u a ry  20.— T en d e rs  in v ite d  
from  B ritish  m a n u fa c tu re rs  fo r  (a) tw o  
400 kV A  th ree -p h ase  tran sfo rm ers, 11 0 00 / 
420 V ; (b) six  500 kV A , th ree -p h ase  t r a n s 
fo rm ers, 11 000 /4 2 0  V. Spec ifica tion  from  
Borough^ E lec trica l E n g in eer, R o ck in g h am  
R o ad , K e tte r in g ;  d ep o sit, £1 Is.

North of Scotland Hydro-Electric 
Board, J a n u a ry  20.-—S u p p ly , d e liv e ry  a n d  
e rec tion  of h . t .  a n d  l .t .  d is tr ib u tio n  lines. 
T en d e r d o cu m en ts  fro m  M r. T . L aw rie , 
Secretary ', 16, R o th esay  T errace , E d in 
bu rg h , 3 ; d ep o sit, £1 Is .

Camberwell, J a n u a ry  20 —  S u p p ly  of 
e lectric  lam p s fo r 12 m o n th s . P a r t ic u la rs  
fro m  E n g in e e r a n d  S u rv ey o r, T ow n  H a ll, 
C am berw ell, S .E .15 .

North of Scotland Hydro-Electric Board, 
J a n u a ry  21 . —  C o n stru c tio n , com pletion  
a n d  m a in ten a n ce  of th e  P itlo c h ry  d a m  a n d  
pow er s ta tio n , T u m m el-G arry  h ydro -elec
tric  p ro jec t. P a r tic u la rs  from  th e  E n g in 
eers, S ir A lex an d e r G ibb a n d  P a r tn e rs ,  
39, N o rth u m b erlan d  S tre e t,  E d in b u rg h , 3 , 
a n d  Q ueen A n n e ’s Lodge, L o ndon , S .W .l ;  
dep o sit, £5 .

Blackwell, J a n u a ry  22.— Supply', d e 
livery , in s ta lla tio n , e rec tion , co u p ling -up , 
te s tin g  a n d  se ttin g  to  w o rk  of com p le te  
e q u ip m e n t of tw o  e lectrica l sew age p u m p 
ing  s ta tio n s , each  com prising  dup lica to  v e r
tica l sp in d le  p u m p s, flo a t con tro lled . Speci
fication  fro m  M r. A . H . E llio tt , C h a rte red  
Civil E n g in eer, D ale  Close, 100, C hester
field R o ad , S o u th , M ansfield, N o tts  ,- 
dep o sit, £2 2s.

Salford, J a n u a ry  23.— S u p p ly  of k itc h e n  
e q u ip m en t a n d  e lectrically  h e a te d  food con
v eyors, fo r H o p e  H o sp ita l. D e ta ils  fro m  
S ecre ta ry -S tew ard , H ope  H o sp ita l, E ce les 
R o ad , Salford , 6 .

Wandsworth, J a n u a ry  29.— In s ta lla tio n  
of re fr ig e ra tio n  a p p a ra tu s  a t  W an d sw o rth  
M o rtu a ry . Specification  from  B orough  
E n g in eer, M unicipal B uild ings, W an d sw o rth  
H ig h  S tree t, L o ndon , S .W .18.

Portsmouth, J a n u a ry  30.—S u p p ly , de
livery' a n d  erec tio n  of th re e  1 500 kV A  
1 1 /6 .3  k V  tra n s fo rm e rs , co n n ec ted  d e l ta /  
in te r s ta r  fo r d ire c t connec tion  to  ex is tin g  
30 M W  a lte rn a to rs  fo r  w orks au x ilia ry  su p 
plies. P a r tic u la rs  from  E n g in e e r a n d  
M anager, E lec tric ity ' U n d e rtak in g , 111, 
H ig h  S tre e t,  P o r ts m o u th ; d eposit, £ 1 1  s.

Brighouse, J a n u a ry  31.-—S u p p ly  a n d  de 
livery' of (a) tw o  11 kV  sw itc h b o a rd s ; (b) 
one 300 kV A  a n d  one 600 kV A  t r a n s 
fo rm er. Spec ifica tions from  B o ro u g h  
E lec trica l E n g in eer, H uddersfie ld  R o ad , 
B righouse,' Y o rks.
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P e k a k  R i v e r  H y d r o - E l e c t r ic  P o w e r  
C o., L t d .— A fter d eb . in t .  £24 745 
(£28 210) a n d  p ro v . fo r  in t.  on  d eb . s tk . 
ad v an c es  £5 100 (£2 250), d ir s .’ fees £1 875 
(£1 896), a n d  exes. £4 752 (£4 513), n e t  
loss to  J u ly  31 £20 545 (£35 253), incrsg . 
d e b it  bice. b ro t.  in  fro m  £70 935 to  £91 480. 
D iv . on 5%  pref. in  a r re a r  since 1941.

E n g i n e e r in g  a n d  L ig h t in g  E q u ip m e n t  
C o., L t d .— In  a  c ircu la r to  sh areho lders, 
M r. S. A. M arples (ch a irm an ), s ta te d ' th a t  
th e  ch ange-over from  w ar-tim e  tra d in g  to  
peace cond itions w as n o t y e t  com ple ted  
a n d  th e  tra n s it io n  period w as p ro v in g  
lo n g er a n d  m ore d ifficult th a n  th e  b o a rd  
h a d  a n tic ip a te d . In  th ese  c ircum stances, 
lie  a d d ed , th e  d irec to rs  considered  th a t  no 
in te rim  d iv id en d s shou ld  bo  pa id .

M a n n  E g e r t o n  a n d  C o ., L t d .— T rdg . 
p r f t .  to  S ep t. 30, £167 310 (£157 540), plus 
p ro v s. n o t  req u ired  £14 250 (nil), d ivs. 
from  su b s id . co. £11 113 (£5 625) a n d  in t. 
£1 861 (£1 439), m k g . £194 534 (£164 604). 
To ta x n . £146 950 (£133 500), p ro v . defd. 
re p rs . fixed a sse ts  £10 000 (sam e), deprecn . 
fixed  a sse ts  £7 130 (£6 609), d irs .’ fees £900 
(sam e), leav ing  n e t  p r f t .  £29 554 (£13 595). 
P re f. d iv . ab so rb s  £9 258 (£8 416), ord .
d iv . 30%  (15% ) £5 864 (£2 665), gen. res. 
£5 000 (£2 500), d iv . eq u a lisa tio n  res.
£5 000 (n il), su p p le m e n ta ry  pensions 
£2 500 (n il), fw d. £26 754 (£24 822).

C r o m p t o n  P a r k in s o n , L t d .—T h e  now 
ch airm an , M r. A lb ert P a rk in so n , sp e a k 
in g  a t  th e  a n n u a l m ee tin g , a n n o u n ced  fresh  
ru le s  govern ing  th e  a p p o in tm e n t o f ex ecu 
tiv e  d irec to rs . I t  w ould  n o  lo n g er b e  
necessary , h e  sa id , fo r  a n  ex ecu tiv e  d irec 
to r  to  h o ld  a  sh a re  q ua lifica tion , o r  fo r his 
a p p o in tm e n t to  bo  confirm ed  a t  th e  a n n u a l 
g en era l m ee tin g  follow ing h is  a p p o in tm en t 
to  th e  b o a rd . B eliev ing  t h a t  in  re g a rd  to  
ce rta in  o f th e ir  p ro d u c ts , th e  com p an y  
could  e x p ec t a  co n tin u in g  d e m a n d  in  ex 
cess of th e ir  p re -w ar c a p a c ity , th e y  h a d  
a cq u ired  a n d  w ere  develop ing  a  fa c to ry  a t  
D o n cas te r . S tep s  h a d  al=o b e e n  ta k e n  to  
secu re  p e rm a n e n t prem ises in L ondon . In  
1941, th e  C h a irm an  sa id , th e y  h a d  acq u ired  
a b u siness en g ag ed  in  th e  m a n u fa c tu re  a n d  
salo o f e lec tric  veh ic les, a n d  th e y  h a d  
m a in ta in e d  th e ir  position  a s  th e  lead ing  
m a n u fa c tu re rs , 'T h e  p a r tn e rsh ip  w ith  th e  
A u s tin  M o to r C o., L td . ,  w ould , h e  th o u g h t, 
e n su re  th e  e n h an c em e n t of th is  b u sin ess to  
th e  b e n e fit o f th e  jo in t  v e n tu re .

J o h n  S h a w  a n d  S o n s , W o l v e r h a m p t o n , 
L t d . — P resid in g  a t  th e  a n n u a l .m eeting , th e  
C hairm an  (M r. R : P .  Je n k s) sa id  th a t  th e  
n e t  p ro fit fo r th e  y e a r w as £30 382, m ak in g  
an  av a ilab le  b a lan ce  to  th e  c red it of p ro fit 
a n d  loss a p p ro p ria tio n  acc o u n t of £47 912, 
o u t  of w h ich  £20 000 h a d  b e e n  tran s fe rre d

to  general reserve , ra is in g  th a t  reserv e  to  
£60 000. T h e  d irec to rs  recom m ended  t h a t  
a  d iv id en d  of 10% , less incom e ta x , 
be  d eclared  a n d  p a id , leaving th e  ba lan ce  
of £1S 700 to  be carried  fo rw ard . T h e  
w hole of th o  shareh o ld in g  in  th e  In d ia n  
su b sid ia ry , th e  C hairm an  a d d ed , h a d  b een  
d isposed  of on  M arch 15, 1946, a n d  th e  n e t  
su rp lu s  on  rea lisa tio n  w as £82 4531, w hich 
h a d  b een  ad d ed  to  cap ita l reserve . T he 
su b sid ia rie s, h e  sa id , h a d  fu ll o rd e r books, 
a n d  th e ir  o u tp u t  h a d  on ly  been lim ited  by  
a n  in ad e q u ac y  of lab o u r a n d  la t te r ly  b y  a  
general sh o rtag e  of m a te ria ls . D esp ite  
th ese  d ifficulties, m a n y  of th e ir  s ta n d a rd  
ranges of p ro d u c ts  h a d  b een  s e n t  overseas, 
a n d  h a d  been  fav o u ra b ly  received . T he 
tra d in g  re su lts  fo r th e  y e a r w ere e n tire ly  
sa tis fac to ry . L ook ing  to  th e  fu tu re , th e  
C h a irm an  sa id  t h a t  n o t  o n ly  d id  th e y  re 
q u ire  a  su ffic ien t lab o u r force, b u t  one 
w hich w ould  acc ep t in increasing  m easu re  
i ts  full re sp o n sib ilitie s in  p ro d u c in g , a t  an  
econom ic p rice , goods w hich  w ould  b e 'r e 
q u ired  if  th is  c o u n try  w ere  to  m a in ta in  
a n d  increase  its  e x p o rts  in  th e  face o f th e  
in ev itab le  co m p etitio n  w hich  w ould  d e 
velop once  th e  u rg e n t c u rre n t  d em an d  w as 
s a t i s f i e d . _____________________________

Metal Prices
Monday, January 6 

Copper— Price Inc. Dec.
Best Selected (nom.)...per ton£115 10 0 £19 0 0 —
Electro Wire bars ... „  £117 0 0 £19 0 0 —
H.O. Wires, basis ... „  £133 0 0 £20 15 0 —
Sheet......................  „  £158 10 0 £20 0 0 —

Bronze Electrical quality 
1% Tin—
Wire (Telephone) basis per ton £254 15 0 £20 15 0 —

Brass (60/40)—
Rod basis .............  „ Is. 0%d. l% d . -
W i r e ........................  >, Is. 5cL l% d . -

Iron and Steel—
Pig Iron (E . Coast He

matite No. 1) ...per ton £8 19 0 — —
Galvanised Steel Wire

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

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

Lead Pig—
English .............  „ £70 0 0 £13 10 0 —
Foreign and Colonial... „ £71 10 0 £16 10 0 —

Tin—
Ingot (minimum of

99.9% purity) ... „ £384 0 0 — —
Wire, basis ............. per lb. 4s. 10¿d. — —

Aluminium Ingots ...per ton £72 15 0 —  —
S p e lte r ........................ „  £70 0 0 £15 0 0 —
Mercury (spot) ... per bott. £25 0 0. —  —
Prices of galvanised steel wire and steel tape supplied by 
O.M.A. Other metal prices supplied by B .I. Callender’s' 
Cables, Ltd. The latter prices are nominal only, and do 

not include any allowances for tariff charges.
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M ortgages and  C harges
Note.—  The Companies Act of 1908 provides thct 

every mortgage or charge shall be registered within 
21 days after its creation, and that every company 
shall, in its annual summary, specify the total amount 
of debt due from it in respect of mortgages or charges. 
The following mortgages and charges have been 
registered. _ The total debt prior to the present creation, 
as shown in the annual summary, is given— marked 
with an *—followed by the date of the summary, but 
such total may have been reduced.

v o l t a  e l e c t r i c , l t d ., L o ndon , E .C .—  
N o vem ber 29, m o rtg ag e  a n d  charge , to  
N a tio n a l P ro v in c ia l B an k , L td . ,  securing  
a ll m o n ey  d u e  o r to  becom e d u e  to  th e  
B a n k ; ch arged  on tw o  pieces of lan d  know n 
as P a rk  W ork s, S tam fo rd  . B aro n , w ith  
m ach in ery , fix tu res , e tc ., a lso  general 
ch arg e  (su b je c t to  e tc .) . *£10 000. 
D ecem b er 10, 1945.

t r a n s r e c e i v e r s , l t d ., S u rb ito n , N ovem 
b er 27, d e b en tu re  to  L lo y d s B an k , L td . ,  
securing  all m o n ey s d u e  o r to  becom e d u e  
to  th e  B a n k ; general charge. *Nil. O cto
b e r  3, 1944. 

b a r l i t e  l a m p s , l t d ., B lackpoo l.— D ecem -

Coming
Friday, January io (To-day)

I n s t it u t e  OP PHYSICS.—M anchester. In  the 
new Ph ys ic s  T heatre , the U n ive rs ity .
“  Recen t Developm ents o f C a lcu la tin g  
M ach ines in  U .S .A .,”  P ro f. D . E .  H artree .
7 p.m .
INST ITUTE OF PH Y S IC S—B irm in g h a m , Im 

p e r ia l Hotel. “  N a tu re  o f the E le c tr ic  S p a rk ,”  
P ro f. J .  S I. Meek.
Saturday January n

I .E .E .—London Studen ts ’ Section. V is it  to 
the B .B .C ., Broolcm ans P a rk  S ta tio n . 2.50 p.m .
Monday, January 13

I .E .E . .  N .E . CENTRE.— Newcastle-on-Tyne.
"  The  In fluence  of R es istance  Sw itch in g  on 
the Design of H igh-Vo ltage Oil Circuit- 
B re ake rs ,”  I I .  E .  Cox and  T . W . W ilcox . 

6.15 p.m
JU N IO R  INST ITUTION  OF EN G IN EERS  — 

M anchester. A t  16. S t. M a ry ’s Parsonage,
“  M odern  E le c tr ic  L if ts , ’’ G. P .  P . N ew  lands.
7 p.m .
Tuesday, January 14

I .E .E . ,  SCOTTISH CENTRE.—Glasgow. In  
Societies’ Koom , R o y a l T ech n ica l College, 

Fu n d am en ta l Leg is la tio n  fo r E le c tr ic ity  
S u p p ly  to Consum ers,”  W . Pen ne ll. 6.15 p.m .

I .E . l i . ,  S. M IDLAND CENTRE.—D erby. ' C h a ir 
m an 's Address, C. P . Pa rtr id g e .

I.E .E . ,  N. M IDLAND CENTRE. — Leeds.
"  S ilicon  Carb ide  Non-Olianic Resistors .”  P . 
Ashw orth , W . N eedham  and E .  W .  S il la rs .6 p.m.
Wednesday, January 15

JU N IO R  INST ITUTIO N  OF EN G IN EER S.— 
B irm in g h a m . A t  the  G rand1 Hotel,
“  Insp ection ,”  P re s id e n tia l Address, Major- 
G ene ra l A . W . Sp ro u ll. 7.SO p.m .

THE ELEC TR IC IA N

bpr 5, £1 000 d e b en tu re  to  F . D . P a rk in 
son , B lackpoo l; genera l charge.

C ounty C ourt Ju d gm en ts
Note.—  The publication of extracts from the 

"  Registry of County Court Judgm ents”  does not 
imply inability\ to pay on the part of the persons named. 
M any of the judgments may have been settled between 
the parties or paid. Registered judgments are not 
necessarily fo r debts. They may be actions. Bu t the 
Registry makes no distinction. Judgments are not 
returned to the Registry if satisfied in  the Cour. books 
within 21 days.

iriLDHEW, T. (m ale), 29, C o a tsw o rth  
R o ad , G a teshead-on-T yne , ra d io  spec ia lis t. 
£11 5s. lOd. O ctober 29.

s m i t h ' s  b a t t e r y  s e r v i c e  (sued  a s  a  
firm ), 55, W alm ersley  R o ad , B u ry , L an es., 
e lectric ian . £26 14s. 9d. O cto b er 29.

s m i t h , .T. a n d  CO. (a  firm ), B ridge  
S tree t, C radley , S taffs., e lectrica l eng i
n eers. £22 9s. lOd. O ctober 7.

m a r t i n d a l e , k . j . a n d  s o n , (sued  as a  
firm ), 7, D oon lands P a ra d e , U p p e r 
B rig h to n  R o ad , ' W o rth in g , e lectrical 
dealers. £10 15s. 8d. O ctober 28.

Events
I .E J3 .—London Studen ts ’ Section . V is it  to 

Jo h nso n  M a tth e y  and  Co., Ltd ., H a tto n  
Garden . 5.50 p.m .

I . E .E .—Ixm don. R ad io  Section. “  C ry s ta l 
V a lves ,”  D. B lean ey , J .  W . R yd e  and  T. H . 
K in m d n . 5.50 p .m .:
■ ED IN BURG H  ELECTRICAL SOCIETY.—”  E le c 
tro n ics ." E .  B ryd o n . 7.50 p.m .

r o y a l  s t a t i s t i c a l  s o c ie t y .—B irm in g h a m . 
A t  the Cham ber of Commerce, "  S ta t is t ic a l 
D efin itions an d  T h e ir  Consequences," v .  E. 
Gough. 6.30 p.m .

I n s t it u t e  OF W ELD IN G .—W e st of Sco tland  
B ra n ch . " In d u s t r ia l  R ad io g rap h y . W ith  
Spec ia l Reference to  W elds,”  H . S. Tasker.
Thursday, January 16

I . E . E .—London. “  In d u s tr ia l A pp lica tion s of 
E le c tro n ic  Techniques,”  H . A . Thom as. 
5.50 p.m .
■ I .E .E . ,  Sou thern Centre.—Southam pton. 
In  the Ph ys ic s  T heatre , U n iv e rs ity  College, 
"  H ydro-E lectric  Developm ents in  W est 
Devon,”  F . E .  P it t .  6.50 p.m .

B R IT IS H  IN ST ITUTE OF RADIOLOGY.—London. 
A t  the  Reid-Knox H a ll,  “  C a rd iac  R ad io log y ,”  
T. Holm es Sello rs, D r. D. Bed fo rd  and! D r. 
J .  D. W h ite . 5 p.m .

I .B .E . ,  N . W ESTERN  CENTRE.— M anchester. 
R ad io  Group. “ The Vo ltage  C h arac te ris tics  
of Po ly th en e  Cables,”  R . D avis, A . E .  W . 
A usten  an d  P ro f. W il l is  Ja ckso n . 6 p.m .
Friday, January 17

N o r th a m p to n  ' p o ly t e c h n ic .  — London. 
F i r s t  of tw e lve  lectures on "  T e levis ion  
P ra c tice .”  7 p.m .

I .E .K .. N. e a s t e r n  S tu d e n t s ’ S e c t io n .— 
Newcastle-on-Tyne. C h a irm an ’s address, 
T . M. A yres . 6.50 p.m .

JU N IO R  INSTITUTION  OF EN G IN EERS.—London. 
“ Design Considerations fo r D raughtsm en in  
Connection W ith  H ig h  Speed R o ta t ive  
M ach in e ry ,”  J .  M. Tebby. 6.30 p.m.
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y£W. W ir e  d ra w in g —
easy to so m e -«  bugbear to others?

141

M A RSH A LL R IC H A R D S M A CH IN E C o .,L td .,C ro o k ,C o . D urham , E n g lan d . Tele-. Crook 206

10 JA N U A R Y  1947 THE ELEC TR IC IA N

Y ou m ay be brutal to a J" rod. 
Y ou w ill b e gentle  w ith a ’001"  
w ire—but you  w ill not draw very  
m uch  o f  it  u n less your dies and 
your m achines are right. Not 
n early  right — qu ite r ight!

T h e con d ition  o f  your d ies is so 
im portant that we repeat — they  
m ust be RIGHT. And o f  course  
the m achines are im portant too. 
F in ish in g  sizes from  -008" to •001" 
at su itab le speeds betw een  1000  
and 4 0 0 0  feet per m inute.
T hese m ach ines are d o in g  their  
job  because they are right. Why? 
you m ay ask. O f course there are  
a lot o f  reasons why they are 
right, and we shall be g lad  to g ive  
you all the relevant technical ex 
planations and deta ils you  m ay  
require.
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S H E E T S  a n d  S T A M P I N G S
for

THE 

ELECTRICAL 

TRADE

JOSEPH SANKEY b i l s t o n  • s t a f f s

& SONS, LTD. 168, REGENT STREET, W . I

SEE WHAT WE MEAN BY
S C R I M !

*  F U S E G E A R  *
Fusegear to be thoroughly efficient, 
demands—

( 1 )  s trong, pressure -  main -  
ta ined contacts and

( 2 )  fa c i l i ty  f o r  instantaneously  
replaced cartr idges— w ith 
out tools.

Precisely. That’s where “ SCR.UTACT” 
exactly fills the bill.

May we tell you 
more ? Write us for a 
complete description. D O N O V A N S

THE DONOVAN ELEC T R IC A L  C ? LT.“  BIRMINGHAM. 9 
ELECTRICAL ENGINEERS AND STOCKHOLDERS.

IP w iW e - S T EC H Fo n o  2 2 7 7  (P .B .X .) 'G/JAMS-'OONOVAN.BinMiNCHAM
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' '  c M ^ 5 ’  
T he estim ated  num ber of electric cookers in 
service indicates Y O U R  p o ten tia l m ark e t for 
SIM M ERSTA TS !

T he SIM M ERSTA T (retail 21/-), fitted  in place of 
th e  usual 3-lieat or 4 -heat h o t-p la te  sw itch, 
M O D E R N ISE S any  cooker, provid ing  P E R F E C T  
SIM M E R IN G  control.

E v ery  housewife th a t  cooks b y  electric ity  is a 
p o ten tia l custom er. W rite now  for T rade  Term s 
for immediate delivery to  :

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: TEM ple Bar 8202

j o  JA N U A R Y  1947
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EU 4«.

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

To take full advantage of the high 
efficiency of Fluorescent and Gas- 
eous-discharge lighting it Is necessary 
to correct the power factor of these 
lamps. D U B IU E R  N IT R O G O L  
CAPACITORS are the most effective, 
reliable and convenient method of 

ensuring this correction. The NITROGOL process means small, 
light and dependable Capacitors easily placed In position in all 
standard fittings. Complete suppressor units are also available 
in a wide and comprehensive range.

Full technical details on request.
DUBILIER CONDENSER CO. (1925) LTD., DUCON WORKS, 

VICTORIA ROAD, NORTH ACTON, LONDON. W.3.
Telephones: Acorn 2241 (5 lines).

Telegrams: Hlvoltcon, Phone, London.
Cables: Hivoltcon. London. Marconi International Code.
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A few of the many thousand Waymouth 
Relays supplied for Britain's Aircraft. 
Illustration shows relay type RD double 
pole 24 Yolt 10 amp. Overall dimensions 

VA," X  2YS  X  I Weight 6 ozs.

ROBERT RILEY LTD.<Estd.i82D
Milkstone Spring Works, R O C H D A L E .

Telephone : Telegrams:
Rochdale 2237-2238. "Rilospring" Rochdale.

YOU
sh o u ld  invest igate  
the possibilities o f  the

NEW AERO’
T R A N S F E R

 ^ . . . W A Y M O U T H
V*t i / g  G A U G E S  &  I N S T R U M E N T S

LTD.
Electrical Relays and Switches : Aircraft Fuel 
Gauges : Electrical Indicators : Diaphragm 

Pressure Gauges and other instruments. 
464-8 ALEXANDRA AVE., RAYNERS LANE, HARROW, 

MDDX.
Telephone: PINNER 7193 _________

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

tyou i jU iM iiA u M  in v ilE t

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

io JA N U A R Y  1947
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MOTOR SUDE RAILS E X  STOCK FROM

THE LONDON SHAFTING & PULLEY CO. LTD.
C O L L IN  G W O O D" IR  0  N W O R K S ,  N O R T  H D OWN S T ,  
K I N G S  C R O S S , N . I . re/:- T E R  M I N  US 4731

MOTOR SLIDE RAILS
W e are pleased to be able to introduce the 
new steel “ ROGERAIL”  which is vastly 
superior to the standard cast iron rails; 
they are:—

► STRONG IN  CONSTRUCTION  
EASY TO FIX TO ANY SIZE

K LIGHTER TH A N  CAST IRON
► UNBREAKABLE

Please advise length in slide required or give 
particulars o f motor when ordering

SP EC IA L  TER M S TO STO CKISTS

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

W ILLIAM  K EN T ( P O R C E L A I N S )  LTD.
Wellington Street, Burslem, Stoke-on-Trent

Telephone Stoke-on-Trent 84237/3

THE ELEC T R IC IA N 10 JA N U A R Y  1947



S W  ENGINEERING CO.,
V  (N O TTIN G H A M ) LTD.
HASLAM ST., CASTLE BOULEVARD, 

N O TTIN G H A M  k
•PHONE: NOTTINGHAM 46068 (3 Line*)

•GRAMS: CAPSTAN. NOTTINGHAM

ON AIR MINISTRY. ADMIRALTY AND 
WAR 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

THE NOTTINGHAM THERMOMETER Co., Ltd.

W e  s up p l y  and r epa i r  
t h o u s a n d s  o f  G l a s s  
C o o k e r  T h e r m o m e t e r s .  

•
Send your consignments of 
broken thermometers t o :

MANUFACTURERS OF

PYROMETRIC EQUIPMENT
INDICATORS—Wall Type, Portable, 

Multi-point, Panel Mounting.
¡ THERMO-COUPLES—Base & Rare Metals.

RESISTANCE THERMOMETERS.
COMPENSATING CABLES.
SHEATHS— Refractory, Steel, Alloy, etc.
SPARES—Wires, Elements, Insulators, 

Thermo-Couple Heads, etc., etc.
THERMOMETERS

GLASS STEM DIVIDED—Ranges up to 
550° C. or 1,000° F.

GLASS IN VARIOUS METAL FITTINGS— 
Pipe Type, Jam, Varnish, Molten Metal, 
Quenching Bath, Bakers, Dyers, Flue 
Gas, etc.

DIAL VAPOUR PRESSURE — Flexible 
Capillary and Rigid Stem Patterns, etc.

63, MANSFIELD ROAD - NOTTINGHAM, ENGLAND
'Phone: 45815

io  JA N U A R Y  1947 THE ELEC T R IC IA N



148

VARNISHED COTTON 
SLEEVING

•k
VARNISHED SILK 

SLEEVING
'k

TINNED COPPER 
SCREENED VARNISHED 
COTTON SLEEVING I

S U FL E X

OVER 20 YEARS’ 
MANUFACTURING EXPERIENCE

SU FLEX  LTD . are specialists in the manufacture of 
the following electrical products

PLAIN PLASTIC 
SLEEVING & TUBING

*

TINNED COPPER 
SCREENED PLASTIC 

SLEEVING
*

TINNED COPPER 
SCREENING

PUSH BACK WIRE 
DOUBLE BRAIDED 

AND WAXED
★

f a j p a a i j i
:ENFORO ■ PER IV A C E  • M ID D LESEX  ■ P h o n e :  P ER Iw a lo  446T
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Gets its tee th  in to  i t !
The “ special cutting teeth ” o f the new SIMPLEX Tcrra-Grip screw score right through 

the enamel, biting deeply into the steel and giving perfect continuity, and proof against 

vibration. A Terra-Grip junction between conduit and fitting can be installed in a 

few seconds and official tests have shown that with a single screw the jo in t will with

stand a d rect pull equal to 500 lbs. weight without the slightest signs o f  loosening

E L E C T R I C  CO. LT D. O L D B U R Y ,

E T E R R A - G R I P
S

M A D E
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MOTORS
o f  entirely 
new design

I f  you m ake R efrigerator condensers, A ir conditioning 
units, R oom  Heaters, Fans, o r sim ilar appliances you will 
find these m otors particularly  effectiveon account o f  their 

high starting Torque 
silence in operation 
reliability

and we would strongly advise that you get in touch 
with us now  as to  your future 
requirem ents.

ALSO FRACTIONAL H.P. MOTORS
Squirrel Cage Induction Motors. Split Phase, 
Capacitor or Three Phase Types. Solid or 
Resilient mounting. Ball or Sleeve Bearings.

O v e ra ll
Length

10 7/32 in.

15/32 in.

11 25/32 in.

Body
D ia m e te r

6 9/16 in.

6 9/16 in.

6 9/16 in.

A p p ro x .
W e ig h t

24 lbs.

26 lbs.

36 lbs.

---- Performance curves and data on other 
¡ ¡ j  supplied on

T W O  T Y P E S  
T O  BE A V A I L A B L E

L a r g e ................ 400 grm/cms.
Sm all ................. 130 grm/cms.
Speed . . approx. 1,100 R.P.M .

on load.

Suitable for 200,250 volts 50 
cycle A.C.

HOOVER LTD

Printed in Great Britain by Straker Brothers L td ., 194-200. Bishopsgate, E .C .2, and publiihed oy 
Benn Brothers, L td ., at Bouverie House, 154, Fleet Street, London E.C-4 . (Registered at the General 
Post Office. Entered as Second Class at the New York, U .S.A ., Post Office.) - Friday, January 10, 1947

PERIVALE  
GREENFORD  • M IDDLESEX

Another new 
H O O V E R  

product 
to he launched 

shortly

SHADED


