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ELECTRICIAN

A Secret that’s ^
not a Secret. . .

T h e  secret of the success 
of the Philips Lamp is the 
wonderful workmanship 
inside it. This w orkm an
ship is the outcome of 
over half a century of 
research, experiment and 
experience, which have 
produced a lamp that gives 
a maximum of clear, 
bright light for a mini
mum o f current.

Sell PHILIPS
the Lamps the Public like

E H a h e r s  o f  G o o d  L a m p s  f o r  o v e r  j o  y e a r s

P H IL IP S  L A M P S  L T D ., C E N T U R Y  H O U S E , S H A F T E S B U R Y  A V E N U E . W . C . 2 ( i 6 7 d )

■. /: " •
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METROPOLITAN-VICKERS ELECTRICAL C O ., LTD., NUMBER ONE. KINGSWAY, LO N D O N , W .C .2
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WE REGRET OUR INABILITY TO  KEEP OUR FRIENDS 

FULLY SUPPLIED WITH 

<§>. SWITCH AND DISTRIBUTION GEAR 

WE HOPE TO MORE THAN SATISFY EXISTING DEMANDS 

WHEN THE CERAMIC POSITION IMPROVES 

IN THE MEANTIME PLEASE REMEMBER THAT WE ARE 

DOING OUR BEST UNDER DIFFICULT CONDITIONS

BILL SWITCHGEAR LTD 
ASTON LANE. PERRY BARR 

BIRMINGHAM ■ 20
LO N DO N . GLASGOW.

BELFAST. 
B U R TO N -O N -TR EN T

M A N C H ESTER  
H .H .P O LLA R D . 

8 R A M H A L L

PHONE:BIBCHFIEIK 5011. . C8AHS:'BIL5WITCH: BHAM.

27 DECEM BER 1946 THE ELEC TRICIA N



ROAD SAFETY A N D  
FUEL ECONOMY...

Philips Sodium Lam ps S O j H  
140W  in Engineering and 
Lighting Equipment “  Golden 
R ay  "  lanterns 150 ft. apart, 
25 ft. high, 6  ft. extension 
brackets. C lass  “  A  ”  road, 
30 ft. wide.

r n r n t a

PHILIPS

T he use o f Philips Sodium  Public Lighting enables the 
vital objectives o f Road Safety and Fuel Econom y to be 
attained.

R O A D  S A F E T Y , because o f  the high visibility obtained un
der the golden sodium  light, due to enhanced brightness 
contrasts, high visual acuity and freedom from glare.

FUEL ECONOMY, because o f  the high lum inous efficiencies 
o f  Philips Sodium  Lamps, and their m oderate ratings 
(SO /H  MOW, 85 W, 60W and 45W). T heir long useful life 
reduces m aintenance costs. For A.C. only.
T h e  Philips Lighting Service is a t your disposal.

P H IL IP S  L A M PS L IM IT E D , (L IG H T IN G  D E P A R T M E N T ) 
CENTURY HOUSE, SHAFTESBURY AVENUE. LO N DO N . W .C.2.

Branches & Sales Depots a t :

BIRMINGHAM, BRISTOL, BLACKBURN, CARDIFF, EDINBURGH, 

GLASGOW, LEEDS, LIVERPOOL, MANCHESTER, NEWCASTLE - ON - TYNE, NOTTINGHAM, SHEFFIELD.
( L D 2 3 2 C )
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OFFERS COMPLETE FACIL IT IES

SECTIONALISING
W H EN R EQ U IR ED  BY M E A N S  OF A  
HORIZONTALLY-OPERATING 5WITCH-UHIT

^  "  '  HEBBURN-ON-TYNE ENGLAND

THERE IS NO REQUIREMENT THAT IT WILL NOT MEET

27 DECEM BER 1946 THE E LEC TRIC IA N

UNIT-TYPE 
METAL -  CLAD

UP TO
,600 AMPERES AT 660 VOLTS A C.
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264 kV O iL  F ILLED  TYPE  

T R A N S F O R M E R  B U S H IN G

Manufactured by : — — ■ M  ■».
T H E  M I C A N I T E  & I N S U L A T O R S  CO.  LTD.

Empire Works, Blackhorse Lane, Walthamstow, London, E.I7
Manufacturers of MICANITE (Built-up Mica Insulation). Fabricated and
(Synthetic-resin laminated sheets, rods, tubes and cylinders). HIGH-VOLTAGE BUSHINGS an 
TERMINALS for indoor and outdoor use. EM PIRE varnished Insulating 
and Tapes and all other forms of Electrical Insulation. Suppliers of 
Vulcanised Fibre, Leatheroid, Presspahn, etc. Distributors of Micoflex- 
puratube Ske'dngs and Kenutuf Injection Mouldings (P.V.C.).

THE ELEC TRIC IA N  27 DECEM BER 1946
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PROTECTIVE 
GEAR

M A G N ETIC  B A L A N C E  S Y S T E M  
FO R POW ER T R A N S F O R M E R S

• Sensitive protection against 
inter-phase, inter-turn and 
inter-tap faults in addition 
to circuit faults to earth.

• In h e re n t  s ta b il ity  a g a in s t 
unbalance due to O N - L O A D  
tap-changing.

• Perform ance unimpaired by 
wide ratio of power trans
former or small H.V. current.

• B a r  p r im a ry  typ e  c u r r e n t  
transformers.

• Relays of simple and robust 
construction—induction type.

Extendible to " Transformer-feeders 
With O N -L O A D  lap-changing.

The BTH Company manufactures a 
complete range of Protective Gear for 
all essential points o f an A.C. System .

BTH W I L L E S D E N
THE BRITISH-T.H0 MS0 N-H0 U5T0 N.COMPANY. LIMITED..WILLESDEN. ENCLANEXA

A  2750

27 DECEM BER 1946 THE E LEC TRIC IA N
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BIRM INGHAM  BURY ST EDM UNDS LEEDS L O N D O N
BRIG H TO N  CA RDIFF LEICESTER M ANCHESTER
BRISTOL G LA SG O W  LIV ERPO OL N EW CA STLE

C R Y S E
M A D E  I N  E N G L A N D

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

FOUNTAINS ABBEY R1PON

A monastic ruin, founded by the Cistercians in 
II35. St. Bernard sent one of his monks to 
direct building operations

THE ELEC TRICIA N 27 D ECEM BER 1946
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As modern industrial technique meets the demand 

for faster output, the tendency is towards larger and larger 

workshop areas, and the efficient lighting of these areas becomes 

a specialised problem . . . o s ir a  high pressure m ercury 

vapour electric discharge lamps provide a good alternative to 

daylight itself for large areas. They give a steady diffused 

light that illuminates every detail of the work in progress—  

nearly three times the light available from tungsten lamps 

using the same am ount of current. Is there a large-scale 

lighting problem in your plant ? Let G.E.c. lighting 

engineers show you how easily and inexpensively 

that problem can be solved with o s ir a  lamps.

OSIRA
O S IR A  H .P .M .V . O S IR A  H .P .M .V . ,  £ <S.C. WOUCT
Electric Fluorescent Electric
D isch a rg e  L a m p  D ischarge  L a m p  A.C. CIRCUITS ONLY LAMPS
Advt. o f The General Electric Co. Ltd., Magnet House, Kingsway, London, W.C.2

27 DECEM BER 1946 THE ELEC TRICIAN
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M A K E S

W h o l e s  f a s t e r  i n  .

S T O N E  . . W O O D  . . M E T A L

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

H A M M E R

Star Drills

Chisels

S a v e  Time a n d  M o n e y  on 

Maintenance and Installation

W here re p a ir  or c o n s tru c tio n  jo b s 
require sta r drilling, demolition, cu t
tin g , sh a p in g , c h ip p in g , sca lin g  or 
gouging in stone, vood or m etal, you 
can get it done faster and easier Will 
a T h o r  P o rta b le  E le c tr ic  H am m er. 
Com pact and light, this tool delivers a 
more powerful blow than any hammer 
of com parable size and capacity. Conti 
pletely different in design and construe* 
tion, the T hor E lectric Ham m er will 
stand up  for long, dependable service

IN D EPEN D EN T  P N E U M A T IC  TO O L CO.. LTD. 

40 B ro gd w gy  Lgndon S.W. t. Englgnd

Bull Points

W ood Chisels

Scaling
Chisels

THESE MANY 
HAMMER 1J00LS 
MULTIPLVt |TS 

USEFULNE-SS OVER 
AND O V E R X1 _ _ _

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

m e c ß
PNEUMATIC too ls  • u n iv e r s a l  and h ig h  fr e q u e n c y  e l e c t r ic  t o o l s - m in in g  and  c o n t r a c t o r s  t o o l s

THE ELEC TRICIAN 27 D ECEM BER 1946
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B e  it known by these presents 
tha t Colonel Crom pton did, in 
1882, instal the first electric lighting 
in the Royal Courts of Justice, 
London. N or does that conclude 
the case. Evidence of the pioneer
ing work of this great electrical 
genius ranges from Vienna to the 
Himalayas, from Tilbury Docks to 
Buckingham Palace. I t  includes 
the first electrically-lit railway 
train and the first house-to-house 
electric lighting system.

O ut of Crom pton’s pioneering 
work grew the Crompton Parkinson 
organization—rich in the resources 
of experience, yet always pro
gressive in its outlook. N o wonder 
that Crom pton Lam ps and Lighting 
Equipm ent and the Industrial 
Lighting Service offer the finest 
that inventive skill and technical 
precedence can produce.

( r o m p t o n

L A M P S  &  L I G H T I N G  

E Q U I P M E N T

f o r  t h e  l a t e s t  i n  l i g h t i n g

C R O M P T O N  P A R K I N S O N  L I M I T E D  Elcctra House, Victoria
T ’ t p p h o n ? :  7V m #h J B a r  53* 1

B

„ THE ELEC TR IC IA N
27 DECEM BER 1946



COLLINS
Collins Electrical Ltd.

H*mi Office 
t tS  Clerkenwcll Road London E C  I

Nalborn 0212-3-4 
22St. Aihmnt Platt Upptr St.itUngttn N i , 

L Canonbury 3227-8 i
S k  I  A l l  Fomtharotona R J. Southall
S S L  s.uih.11 t i n  Æ r /

“ W hat the eye doesn’t 
see . W hen a machine
has been repaired by Col
lins you cannot see the 
incorporation of some of 
the many “ wrinkles ” 
which are the trade secrets 
of B ritain’s Prem ier Re
pair Service. We don’t 
advertise them, but they 
are there to maintain our 
lead and to enable us to 
G uarantee every job from 
the word “ G o.”

IN D E X  T O  A D V E R T IS E R S

T H IS  IS S U E

CEL-10 sazvcll advertising

Ardente Acoustic Laboratories, L td ..............................1808
Automatic Coil W inder & Electrical Equipment

Co., L td. ... ...   1851
Barries Electrical Agencies, L td. ...   1850
Bill Switchgear, L td. ... ... ... ... 1781
Britannic Electric Cable Construction Co. ... 1852
British Thom son-H ouston & Co., L td .  ............... 1785
British Vacuum Cleaner & Engineering Co.,

L td . ...   10cn
Buck & Hickman, Ltd.
Burdette & Co. Ltd.
Bushing Co., L td., T he
Collins Electrical, L td.
Chance Brothers, L td.
City Electrical Co. ...
Commercial Structures, L td.
Crom pton Parkinson, Ltd.
Cryseico, Ltd.
Davis & Tim m ins, Ltd.
Donovans Electrical Co., Ltd.
D orman & Sm ith, Ltd.
D .S. Plugs, Ltd.
D uratube & Wire, L td.
Electro M ethods, L td.
English Electric Co., L td . ...
Enthoven, H . J., & Sons, L td.
Ericsson Telephones, L td ....

F ry ’s M etal Foundries, Ltd.
General Electric Co., L td ....

H arboro Rubber Co., Ltd.
H enderson Craig & Co., L td. ... ... ... ------
Henley’s W .T. Telegraph W orks, L td .....................  1798
Hoover, L td. ........................................... Cover iv
Hopkinson M otor & Electric Co., L td. ... ... 1810
Howell’s Electric M otors, L td ......................................... 1804
Hughes, F. A., & Co., L td . ... ... Cover iii

Independent Pneum atic Tool Co., Ltd.. ... ... 1788
Isenthal &  Co........................ ... ... ... 1803

Johnson Clapham & M orris, L td .... ... ... 1813
Jones, Samuel, & Co., L td . ................  ... 1806

Lewis, H . K ., & Co., L td .............................................  1808
Londex, L td. ... ... ... ••• 1806
London Electric Wire Co., L td . ... ... ... 1797
L.P.S. Electrical Co., L td .... ... ... ... 1793
Lupton Bros., L td....   1799

M athews & Yates, L td. ... ... ... ... 1812
Aletallic Seamless T ube Co., L td. ... ... 1805 '
Alctropolitan-Vickers Electrical Co., L td . Cover ii ! 
M icanite & Insulators Co., L td .....................  ... 1784

National Fire Protection Co., L td.   1798 ;
Newm an Industries, L td...................................................1849

Philips Lamps, L td  ... . ..  Cover i & 1782 j
Pitm an, S ir Isaac & Sons, L td ....................  ... 1809 j

Renfrew Foundries, L td . ... ... ... ... 1792
Revill Carter & Co. ................  ................  1809
R eyrolle ,A .,L td . ...'  1783
Riley, R obert, L td—  ... ................  ... 1799
Ripaults, L td . .............................. ... ... 1856
Rivlin, J., L td .......................................................................1808
Runbaken ......................................    1812

Sanders, W m., & Co. (Wednesbury!> L td . ... 1795 :
Scholes, G . H ., & Co., L td . ... ... ... 1811
Silica Gel, L td ..................................................................... 1802
Simmonds & Stokes, L td ..................  ... ... 1854 !
Sm ith, Fredk., & Co., Ltd. ... ... ... 1791
Sound, L td .   ... ••• 1812
Sterling Cable Co.. L td . ... ...   1855

Taylor Electrical Instrum ents, L td . ................. 1801

U nited Ebonite & Lori val, L td . ... ... ... 1853 ,
Zenith Electric Co., L td . ... ... ... . ..  1813

THE ELEC TRICIA N 27 DECEM BER 1946



F R E D E R I  C K S M I T H  & C O . ,
(incorporated in The London Electric Wire Company and Smiths Limited) 
A N A C O  N D A  W  O  R  K  S  • S A L F O R D  - 3 • L A N C S -

27 DECEM BER 1946 THE ELEC TRICIA N
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■ C R E A T I V E  C O N S T R U C T I O N  I N  L I G H T  M E T A L  C A S T I N G S

What do YOU use for

C T U R A I  

CASTINGS?
T h is  m ain fram e casting for 
a straight-line edger measures 

5 ' 8" X 3 ' 8" X 3 ' 5". In  strong 
heat-treated  alum inium  alloy it 

weighs 642 lb. M achine-tool 
m anufacturers are tu rn ing  to 

L igh t M etal castings because o f 

the ir low cost, guaranteed souncV 

ness and high shock resistance 
L ight M etal castings are easily 

handled and m ay be m achined 

at high speeds ; they cut labour 
costs and increase production.

Aluminium costs less than ever before, and is 
available in unlimited quantities. Renfrew 
Foundries L td . w ill be pleased to co-operate 
in re-designing components as aluminium 
alloy castings.

RENFREW FOUNDRIES LTD
H , l _ L I N G T O W  • G L A S G O W  • S . W .  2

f  THE ELEC TRICIA N  27 DECEM BER 1946
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WPRES & CABLES

INSTRUMENT WIRES * STRANDS & BRAIDS 
TELEPHONE & RADIO CO R D S & CABLES 
RESISTANCE WIRES • P.V.C. TUBINGS

B s ^ i-:

L.P.S. ELECTRICAL CO. LTD
MIDDLESEXALPERTON WEMBLEY

TELEPHONE: PER1VALE 5621-2 
TELEGRAMS : ENGINEYOR • PHONE ■ LONDON

27 DECEM BER 1946 T H E  E L E C T R I C IA N
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BRANDING IR O N /  
DRYING O V E N /  

GLUE P O T /

/O LDER IN G  IR O N /  
ENGRAVING PEN/ 
/OLDER. P O T /  •

23 Albemarle Rd.. Beckenham, Kent 
27/32 Whittall S treet, Birmingham 
47/49 Robertson S treet, Glasgow 
13/15 Albion St., Gaythorn. Manch'r 
264 W ater Rd., Alperton, Middx.(ELECTRIC TO O LS D IV IS IO N)

THE ELEC TRICIA N 27 DECEMBER^ 1946
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“ B I G  B E N ” is a lw ays u p  to  th e  m in u te , n ev e r ta iling  a  s te p  

b eh in d  o r g e ttin g  one in  f ro n t. U n like  B ig  B en , w e a t  S A N D E R S  

W E D N E S B U R Y , en d eav o u r to  b e  a lw ays a  s te p  in  fro n t, b u t  th e  

a b n o rm a l cond itions of to d a y  u n fo rtu n a te ly  w ill n o t p e rm it us to  

k eep  p ac e  w ith  th e  dem and  fo r ou r p ro d u c ts . S h o rtag e  of supplies, 

re s tr ic tio n s , e tc . are. g radually  being  overcom e— m ean tim e , m odifications 

to  ex is tin g  ran g es an d  e n tire ly  new  designs a re  being  p la n n e d  to  keep  

S .n d e rs  sw itchgear, fusegear, sockets, p lugs etc., ‘u p  to  th e  m in u te . '

W M . SANDERS & C O .  (  W E D N ES B U R Y  ) LTD.. W E D N E S B U R Y , STAFFS.

27 DECEM BER 1946 THE ELEC TRICIA N



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

T h e  m o d e r n  m e t h o d  
w ith  t h e  d o m e s t i c  r in g  
c ir c u i t  I n c o r p o r a tin g  t h e  
D .S . <‘o n e . s l z e ”  fu s e d  p lu g  
a n d  s o c k e t ;  a n y  n u m b e r  
o f  e x t r a  s o c k e t  o u t le t s  ca n  
b e  a d d e d  s im p ly  an d  
c h e a p ly .

7LUG  6  90G KBT  
230 V

TUSEV
Zkw .

EIJ M>

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

S M A U - ! K S 2S
a ll  m e ta l l i c  

m a d e  ftoxn  
s m a l l  y o u t  
a  to o l in g  
s u b s t a n t i a l

THE E L E C  TRICIAN ,27:DECEM BER 1946
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THESE MARKS IDENTIFY 

ALL THAT IS BEST IN 

W IN D IN G  WIRES

INSULATED CONDUCTORS
f or Coils o f  all types

TH E L O N D O N  ELECTRIC W IRE CO M PANY A N D  SMITHS LIMITED. L O N D O N , E.IO



T H E

NATIONAL
F I R E  P R O T E C T I O N
g, COMPANY LIM ITED. ^

U  A R G O SY  W O R K S 1 
K IN G ST O N E  R O A D 1 »  

L E A T H E R H E A D  - SU R R EY
'Telephone: L E A T H E R H E A D  2208

W R IT E  F O R  
A D V IC E  O N  
Y O U R  O W N  
P A R T IC U L A R  

RISKS

Do you know  

when fire will 

break out in 

your premises?

Be prepared against such a 

possibility. Install “ Nationa l” 

the most efficient fire 

fighting equipment on 

the market and take 

advantage of our main

te n a n c e  service to en-_ 

sure you are always 

ready to combat the 

danger wherever and 

whenever it threatens.

C o n n e c t i o n s  
h o o d e d  a t  S

M  ° f h? Z e
- a w a y  P f f

Che heatf

T h ere’s no corrosion of the  connections In the Solon 
Electric Soldering Iron. Tucked neatly away at the  end of 
th e  handle, the heat can’t get a t them  ! Efficient rubber 
sleeve cord grip prevents sharp bending of the flexible. 
The heating elem ent is in s id e  the  copper bit — giving 
constant h e a t; no waste of c u r re n t ;  features tha t 
make Solon soldering quicker, cleaner, safer!
All Solon irons are  supplied w ith 6 ft. of 
Henley 3-core flexible. Made for the 
following standard voltages- 
200/220, 230/250.

Illustration shows 
standard 240-watt 
model. Other types 
and sizes for various 
specialised jobs.

Made in England

W. T. HENLEY’S TELEGRAPH WORKS CO. LTD.
Engineering D ep t.

5 1-53, Hatton Garden, London, E.C. I

THE ELEC TRICIAN 27 D ECEM BER 1946
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B U R D E T T E
D A Y  A N D  N IG H T  MACaulay
F O R  R E L I A B L E  S E R V I C E  4 5 5 5

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

Nothing too Small. Nothing too Large. WE CO LLECT  A N D  DELIVER.

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

Beryllium
i

* [■
Specialists in Springs 
and Press W o rk  fo r  
ev ery  k n o w n  p u r
po se  in E lectrical 
E ngineering . T ech 
nical lead ers  since

PRECISION PRESSWORK for ALL Trades
W e  q u o te  to  Sam ple, B lu e - p r in t  
Rough S ketch  o r  Specification , 

O u r  re p u ta tio n  fo r  high g rad e  
P re ssw o rk , W ire w o rk , Springs, 
e tc .,i n all m e ta ls is  second-to -n o n e-

iCCElNOTON^fe^ y  ENG LA N  Q

TELEPHONE : A C CR ING TO N 2 I I S - 6 .

27 DECEM BER 1946 T H E  E L E C T R IC I A N  
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H E  DS Cooker Control Unit 
is a compact yet efficient 

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

— -  VOUR ELECTRICAL WORK AND BE SURE 

Sole Manufacturers : DURATUBE 6 W IR E  LTD.. FEITH A M . M ID D L E S E X

Announcement of D.S. Plugs Ltd.. Manchester, London, Glasgow.

DURACABLESDURAWIAES

THE ELEC TR IC IA N 27 DECEM BER 1946



Price

£15.15.0

Please w r i te  for technical brochure .

Electrical Instruments Ltd.
4 1 9 -4 2 4 .  M O N T R O S E  A V E N U E , S L O 'U G H , B U C K IN G H A M S H IR E  
T e l :  S lo u g h  2 1 3 8 1  ( 4 l i n e s )  ' « M m i :  " -T o flih t"  S lo u g h '

1801

TAYLOR for the Best
in Test Equipment

I F irst G rade Accuracy.

40 Ranges.

3 1000 ohm s per Volt.
4 Four-inch m e te r  scale.

5 M irro r  and Knife edge 
poin ter .
Buzzer for C ontinuity  
Tests.

7 A u to m atic  overload p ro 
tection .

8 Self-contained Resistance 
m easu rem en ts  from  I 
O h m  up to  I Megohm.

T h r e e  S e l f - c o n t a i n e d  
c a p a c i t y  r a n g e s  w i t h  
ex te rna l  A.C. Supply.

L im ited supplies of these  
in s t ru m en ts  a r e  now 
available. All o rd e rs  a re  
e x e c u t e d  i n  s t r i c t  
ro ta t ion .

27 D ECEM BER 1946 THE ELEC TR IC IA N
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SEE WHAT WE MEAN BY
m m

% F U S E G E A R  *
Fusegear to  be th o ro u g h ly  e f f i c ie n t ,  
dem ands—

(1 ) strong, pressure - main - 
t a i n e d  c o n t a c t s  a n d

( 2 )  facility for instantaneously 
replaced cartridges--with- 
o u t  tools.

Precisely. T h a t’s w h e re  “ SCRUTACT” 
exactly  fills th e  bill.

May w e te ll you 
m ore ! W r ite  us fo r a 
com p le te  d escrip tion . D O N O V A N S

THE D O N O V A N  E L E C T R IC A L  C9 LT.° BIRM INGHAM, 9 
E L E C T R IC A L  EN G IN EE R S  AND STO CKH O LD ERS.

A h o W - S T E ch fobo  2 2 7 7  (P.B.X.) 'OMMS-'OONOVAN.BiBMINOIUM

IS  ENTH A IH .V 0LTACAEE2 L#T0R
D U C O N  W O R K S ,  V I C T O R I A  R O A D ,  N O R T H  A C T O N ,  L O N D O N ,  W . 3

7Y j  Telephone : Acorn 3904 Telegroms : Isenthal London
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Rapid Action

VO LTAGE REGULATOR
8 For A .C . and D .C . G e n e ra to rs , B ooster 

Sets, S team , Diesel o r  H ydro  - E lectric 
G en era tin g  Plant.

8  C o n s ta n t voltage m aintained th ro u g h  w ide 
v aria tions o f load, te m p e ra tu re  and speed.

8  E xtrem ely  rapid and accu ra te , can be in
sta lled  on ex isting  o r  new  g e n e ra to rs , a re  
inexpensive in firs t cost, re q u ire  l i t t le  o r  
no m ain tenance  and th ey  a re  a b s o l u t e ly  
r e l i a b l e .

8  T hey a re  easily fitted  and w e supply  full 
in fo rm ation  fo r installing.



A T i lghman’s 
Single Acting 

AIR COMPRESSOR

C ourtesy of 
TILGHMAN’S 

PATENT SAND 
BLAST CO . LTD.

1804

P O W E R E D  BY H O W E L L S ”  N o .  2

HOWELLS (Motors0) LTD.
YORK ST. - HANLEY .  STOKE-ON-TRENT

Branches a t LONDON : MANCHESTER : BRISTOL 
BIRMINGHAM : : : GLASGOW
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L I G H T  • H E A T  • P O W E R

M E T A L L IC  S E A M L E S S  TUBE CO . LTD.
ludgate Hill, Birmingham. Phone: CEN. 7167. Grams: "Flask", Birmingham.Sales Depots: London:88  Goswell Rd.,E.C 1. 
Newcasl!e-on-Tyne: St. John Street. Leeds: 5 York Place. Swansea: 1 Grove Place. Glasgow: 137a St. Vincent Stieet 

-------------   — ----------------------------------------------------------------------------------------------- — — -----S33

H O M E  C O M F O R T S

c a r r ie d  u n iv e r s a l ly

W h erev er th e re  is a sw itch , M E T A L L IC , w ith  
its  con sis ten t q ua lity  an d  accu ra te  f ittin g , can 
b e  relied  u p o n  to  “ lead i n ”  hom e co m fo rts  
w ith  m ax im um  safety and  conven ience .

are

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

'  M A N U F A C T U R E R S  R E L A Y 1, !
ÎO M m ER lEY  R0 ftD-lONDDH'S~E‘2O

LONDEX
ST A IR C A SE
UGHTJNO

SWITCH

A i t  j o r  L ea fle t 
111!11

P r o g r e s s i v e  w h o l e s a l e  E le c t r i c a l  

H o u s e  in  W e s t  R id in g  o f  Y o r k s h i r e  

s e e k s  f i r s t  c l a s s  p r o d u c t s  in E le c t r i c a l  

g o o d s .  S o l e  d i s t r i b u t i o n  o f  g u a r a n 

t e e d  s a l e s  u n d e r t a k e n .  B o x  J.R., 

“ T h e  E l e c t r i c i a n , ”  154, F l e e t  S t r e e t ,  

L o n d o n ,  E.C.4.

Makers of Synthetic

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

MISCELLANEOUS ADVERTISEMENTS
S IT U A T IO N S  V A CA N T 

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

A P P O IN T M E N T  OF TW O  SW IT C H B O A R D  
A T T E N D A N T S.

A P P L IO A T IO N S  a r e  in v i te d  fo r  th e  p o s it io n  
•^■of S w itc h b o a rd  A t te n d a n t  a t  t h e  S t. 
A n d re w ’s K o ad  G e n e r a t in g  S ta t io n  o f  th e  
H u d d e rs f ie ld  C o rp o ra t io n  a t  a  s a l a r y  in  
a c c o rd a n c e  w ith  th e  N a t io n a l  J o i n t  B o a rd  
S ca le , C la ss  “ H ,” G ra d e  9a, £365/381.

A p p lic a n ts  s h o u ld  h a v e  h a d  e x p e r ie n c e  in  
th e  o p e r a t io n  o f la r g e  p o w er s t a t i o n  p la n t  
to g e th e r  w ith  E .H .T . s w i tc h g e a r  a n d  C e n t r a l  
E le c t r ic i ty  B o a r d  g r id  s u p p lie s .

A p p lic a t io n s  s ta t in g  a g e , q u a lif ic a tio n s ,  
p r a c t i c a l  a n d  te c h n ic a l  e x p e r ie n ce , a n d  a c c o m 
p a n ie d  by  a t  le a s t  tw o  c o p ie s  o f  re c e n t  te s t i 
m o n ia ls ,  s h o u ld  be s u b m it te d .

T h e  a p p o in tm e n t  w ill  be  s u b je c t  to  th e  C o r
p o r a t io n ’s  C o n d itio n s  o f  S e rv ic e  a n d  to  th e  
p ro v is io n s  o f  th e  L o c a l G o v e rn m e n t S u p e r
a n n u a t io n  A ct, 1937. T h e  s u c c e s s fu l  c a n d i 
d a te s  w ill be  r e q u ir e d  to  p a ss  a  m e d ic a l 
e x a m in a t io n .

A p p lic a tio n s  s h o u ld  be  fo rw a rd e d  to  th e  
u n c le rs ig n ed  n o t  l a t e r  t h a n  th e  10th 
J a n u a r y ,  1947, a n d  e n c lo se d  in  a  s e a le d  
en v e lo p e  e n d o rs e d  “ S w itc h b o a rd  A t te n d a n t .” 
F . A . E L L IS , M .L M eeh.E ., M .I.E .E .,

B o ro u g h  E le c tr ic a l  E n g in e e r  a n d  M a n a g e r ,  
M a rk e t S tr e e t ,

HUDDERSFIELD. 
M E T R O P O L IT A N  B O R O U G H  O F  IS L IN G T O N .

E L E C T R IC IT Y  D E P A R T M E N T . 
A p p o in tm e n t  of E n g in e e r in g  D ra u g h tsm a n .  
A  P P L IC A T IO N S  a r e  in v i te d  fo r  th e  p o s itio n  

-f^-of E n g in e e r in g  D r a u g h ts m a n  o n  tn e  p e r 
m a n e n t  s t a f f  o f  th e  C o uncil.

T h e  s a l a r y  a n d  c o n d it io n s  o f s e rv ice , in  
a c c o rd a n c e  w ith  th e  N a t io n a l  J o i n t  B o a rd  
S c h ed u le , w ill be f ro m  G ra d e  9A, £560 3s. 
p e r  a n n u m , to  th e  m a x im u m  o f G ra d e  8, 
£499 16s. p e r  a n n u m , in  C la ss  G, a c c o rd in g  
to  th e  q u a l i f ic a t io n s  a n d  e x p e r ie n c e  o f th e  
su cc e ss fu l c a n d id a te .

T h e  p o s it io n  o ffe rs  sco p e  f o r  in i t i a t i v e  in  
d e s ig n  c o n n e c te d  w ith  t h e  d e v e lo p m e n t o f a  
s u p e r im p o se d  33 kV  tr a n s m is s io n  sch em e , th e  
re in fo r c e m e n t  o f  th e  e x is t in g  d is t r ib u t io n  

! s y s te m  a n d  f u tu r e  p la n n in g  in  c o n n e c tio n  
! w ith  th e  s t a n d a r d i s a t i o n  o f v o lta g e  a n d  
i s u p p ly .

T h e  a p p o in tm e n t  w ill b e  s u b je c t  to  th e  p r o 
's v is io n s  o f  th e  L o c a l G o v e rn m e n t S u p e r 

a n n u a t io n  A ct, 1937, a n d  th e  s u c c e ss fu l 
c a n d id a te  w ill be  r e q u i r e d  to  p a s s  a  m e d ic a l  

: e x a m in a t io n .
C a n d id a te s  a r e  re q u ir e d  to  d isc lo se  in  

l w r i t in g  w h e th e r ,  to  th e i r  k n o w led g e , th e y  
! a r e  r e la te d  to  a n y  m e m b e r  o r  h o ld e r  o f  a n y  
, s e n io r  office u n d e r  th e  C o u n cil. C a n v a s s in g  
I e i th e r  d i r e c t ly  o r  in d i r e c t ly  w ill  b e  a  d is- 
[ q u a lif ic a tio n .

T h e  C o u n cil a r e  u n a b le  to  m a k e  a n y  
: a  r a n g e m e n ts  w h a ts o e v e r  fo r  th e  p ro v is io n  o f  

h o u s in g  a c c o m m o d a tio n  fo r  th e  su cc e ss fu l 
! c a n d id a te .

A p p lic a t io n  fo rm s , w h ic h  m a y  b e  o b ta in e d  
i  fro m  th e  E n g in e e r  a n d  G e n e ra l  M a n a g e r ,  

E l e c t r ic i ty  D e p a r tm e n t ,  341/5, H o llo w a y  R o ad ,
; N .7, s h o u ld  be c o m p le ted 1 a n d  r e tu r n e d  to  
1 h im  e n d o rs e d  “ E n g in e e r in g  D r a u g h ts m a n  ” 

by  n o t  l a t e r  th a n  n o o n  o n  F r id a y ,  10th 
i J a n u a r y ,  1947.

W . E R IC  ADAMS,
T o w n  H a ll, T o w n  C le rk .

U p p e r S tr e e t ,  N .I.

L ONDON E le c tr ic a l  W h o le sa le rs  r e q u ir e  
r e p r e s e n ta t iv e  w ith  c a r  to  c o v e r  L o n d o n  

a r e a  a n d  o u ts k i r t s .  G ood c o m m is s io n  p a id  w ith  
: s m a l l  c a r  a l lo w a n c e .—W rite  Box L .T .D ., 
' “  THE ELECTRICIAN,” 154, F le e t  S tr e e t ,  L o n d o n ,

E.C.4, s t a t i n g  ex p er ie n ce .
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ELECTRO METHODS LTD.
112, BRENT STREET, LONDON, N.W.4.

T e lephone: Hendon 7441
also G ladstone 6611-2.

Telegram s : “ Trom edos, Hen, London."

S t a r t i n g  S w i t c h e s  
f o r  

F lu o r e s c e n t  L a m p s

6

S I T U A T I O N S  V A C A N T  

C I V I L  S E R V I C E  C O M M I S S I O N ,  D U B L I N .

P O S IT IO N S  VACANT.
A s s is t a n t  E n g in e e rs  (6) in  the D e p a rtm e n t  of 

P o sts  a n d  T e le g ra p h s  (D u b lin )
A  IMPLICATION fo rm a  fo r  a n d  p a r t i c u l a r s  of 

-f*-the a b o v e -n a m e d  p o s ts  m a y  be  o b ta in e d  
f ro m  th e  S e c re ta ry -, C iv il S e rv ic e  C o m m ission ,
45, U p p e r  O’C o n n e ll S tr e e t ,  D u b lin . S a l a r y  
S c a le :  M an : £150-£15-£400 a  y e a r  p lu s  b o n u s . 
W o m a n : £15(k£10-£300 a  y e a r  p lu s  b o n u s . A t 

re s e n t  t h e  b o n u s  ( in c lu d in g  E m e rg e n c y  
„o n u s) Oil £150 is £164 2s. A  s u c c e ss fu l c a n d i
d a te  w ho c a n  show  to  th e  s a t i s f a c t io n  o f  th e  
M in is te r  f o r  P o s ts  a n d  T e le g ra p h s  t h a t  h e /s h e  
h a s  h a d  a p p ro v e d  p r a c t i c a l  e x p e r ie n ce  o f (a) 
T e le c o m m u n ic a t io n s  E n g in e e r in g  o r  (b) 
G e n e ra l  E n g in e e r in g  (i.e ., a n y  b ra n c h  oi 
E n g in e e r in g  o th e r  t h a n  (a ))  o r  (c) b o th , m a y  
b e  a llo w e d  to  e n te r  th e  a p p r o p r ia te  s a la r y  
s c a le  a t  a  p o in t  a b o v e  th e  m in im u m  e q u a l  
to  one  in c re m e n t  l o r  e a c h  c o m p le te d  y e a r  o l 
s u c h  e x p e r ie n c e  s u b je c t  to  l im its  o f  s ev en  
in c re m e n ts  fo r  (a ) o r  t h r e e  fo r  (li) o r  sev en  
f o r  (c). A g e  L i m i t s :  21-35 y e a r s  on  th e  Lst 
D ecem b er, 1946. A n  e x te n s io n  o f th e  u p p e r  
a g e  l im i t  m a y  lie a llo w e d  in  th e  case  of 
p e rs o n s  w ith  c e r t a in  sp ec ified  s e rv ic e  in  th e  

D efen ce  F o rc e s  o r  in  th e  A u x il ia ry  D e ien ce  
S e rv ice s . E s s e n t i a l  Q u a l i f i c a t i o n s :  E a c h
c a n d id a te  m u s t  (i) h o ld  a  re c o g n ise d  U n i
v e rs i ty  D eg ree  in  E n g in e e r in g  a n d  h a v e  
t a k e n  a  te c h n ic a l  E le c t r ic a l  E n g in e e r in g  
s u b je c t  in  th e  F in a l  e x a m in a t io n  f o r  su ch  
D egree  o r  h o ld  a  re c o g n is e d  U n iv e rs i ty  D egree  
in  S c ien ce  a n d  h a v e  ta k e n  E x p e r im e n ta l  
P h y s ic s  a s  a  s u b je c t  in  th e  F in a l  e x a m in a 
t io n  fo r  su ch  d e g re e  o r  h a v e  p a s s e d  in  P a r t s  I  
a n d  I I  o r  j o i n t  S e c tio n  A  a n d  S e c tio n  B o f 
th e  A ss o c ia te  M e m b e rs h ip  E x a m in a t io n  of 
th e  I n s t i t u t i o n  o f E le c t r ic a l  E n g in e e r s ;  (11) 
h a v e  a  k n o w led g e  o f M a th e m a tic s  a t  l e a s t  
e q u iv a le n t  to  t h a t  r e q u ir e d  to  o b ta in  
H o n o u rs  in  t h a t  s u b je c t  a t  th e  D e p a r tm e n t  
o f E d u c a t io n  S e c o n d a ry  S choo l L e a v in g  
C e r t i f ic a te  E x a m in a t io n .

La te st  t im e  fo r a cce p t in g  com pleted 
a p p lic a t io n  fo rm s: 5.0 p.m. on the 22nd
J a n u a r y ,  1947.

L O N D O N  C O U N T Y  C O U N C IL .

EL E C T R IC A L  E N G IN E E R S  r e q u ir e d  in  C h ie f j 
E n g in e e r ’s  D e p a r tm e n t ,  w ith  e x p e r ie n c e  in  

d ra w in g  office w o rk  a n d  p r e p a r a t io n  o f 
s p e c if ic a tio n s  fo r  e le c t r ic a l  i n s ta l l a t io n s  in  
l a r g e  b u ild in g s . S h o u ld  h o ld  th e  H ig h e r  
N a t io n a l  C e r tif ic a te  o r  i t s  e q u iv a le n t .

S a la r y  a c c o rd in g  to  q u a l i f ic a t io n s  a n d  ex 
p e r ie n c e  u p  to  £420 a  y e a r  p lu s  o o st-o f-liv iiig  
a d d i t io n  a t  p r e s e n t  fro m  £78 to  £90 a  y e a r  
(fo r  m en ) a c c o rd in g  to  b a s ic  s a l a r y .

Se lec ted , c a n d id a te s  w ill  be  s u b je c t  to  th e  
p ro v is io n s  o f th e  L o ca l G o v e rn m e n t S u p e r 
a n n u a t io n  A c t, 1937.

A p p lic a t io n  fo rm s  o b ta in a b le  b y  s en d in g  
s ta m p e d  a d d re s s e d  fo o lsc ap  en v e lo p e  to  th e  
D E P U T Y  C H IE F  E N G IN E E R , (q u o te  46/19), 
C o u n ty  H a ll ,  W e s tm in s te r  B r id g e , L o n d o n , 
S .E .l, r e tu r n a b le  w ith  co p ie s  o f  th r e e  re c e n t  
te s t im o n ia ls  w ith in  14 d a y s .

A ll o th e r  th in g s  b e in g  e q u a l ,  p re fe re n c e  
w ill be  g iv e n  to  c a n d id a te s  r e g is te r e d  u n d e r  
th e  D is a b le d  P e rs o n s  E m p lo y m e n t A c t, 1944. 
C a n v a s s in g  d is q u a lif ie s .
T A l'L L Y  q u a lif ie d  E L E C T R IC IA N S  r e q u ir e d  
r  b v  th e  E a s t  A n g lia n  E le c tn o  S u p p ly  Co. 
L td .—A p p ly  to  th e  G e n e ra l  M a n a g e r  (LRS), 
F in b o ro u g h  H a ll ,  S to w m a rk e t,  S uffo lk .

R E P A IR S

CO O K E R S —W e c a n  g iv e  goo d  d e liv e rie s  of 
S h e e t M eta l V itre o u s  E n a m e l l e d E l e c t r i c  

C o o k er p a r t s .—JO H N  K I N G  & SON (ENAM EL- 
L E R S ), LTD ., PY R O  W O RK S. C H E S T E R F IE L D . 
P h o n e :  5305.
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LIBRARY TELEPHONE
EUSTON

4282

SCI ENTIFIC& TECHN ICAL
A N N U A L  SUBSCRIPTION FROM

O NE GUINEA
PROSPECTUS FREE ON REQUEST

BI-MONTHLY LIST OF ADDITIONS SENT POST 
FREE TO  ANY ADDRESS REGULARLY

H . K. LEW IS &  Co. Ltd.
1 3 6 ,  G O W E R  S T R E E T ,  L O N D O N ,  W.C.1

SOCKETS^
3 PIN, 5 AMP, SHUTTER

A v a i l a b l e  in g o o d  q u a n t i t i e s

C O M P A C T  B A L L A S T  U N I T S
in c lu d in g  s t r i k e r s

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

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

Telephons 21 S I S

A rd e n te  have th e  m ost m odern  Public 
A ddress system s -  fixed o r  m o b ile -  
fo r  EVERY pu rp o se , in d o o r o r  o u t. 
C om bining technical quality  w ith  
a t tra c tiv e  appearance  th e  w ide range 
available re p re se n ts  th e  very  finest 
P.A. E quipm ent o b ta in ab le  to-day. 
Sim ple to  o p e ra te  ; easy to  instal.

9  Write for trade terms direct to 
Sales Manager

A C O U S T I C  L A B O R A T O R I E S  L T D '

London Office : 309, O X F O R D  ST . ,  W . l  Mayfair 1380 

W orks : G U I L D F O R D ,  S U R R E Y  Guildford 3278-9

THE E LEC TRIC IA N

F O R  S A L E ]
'"P U B E S  in  iv o ry  c a s e in ,  s u i ta b le  fo r  c a n d le  
1  la m p s , e tc .—E x c h a n g e  E le c tr ic a l ,  41, C heet- 

h a m  H ill R o ad , M a n c h e s te r .
i t  A D D R E S S IN G  th e  P u b lic .”—A h a n d b o o k  

d e v o te d  e x c lu s iv e ly - to  th e  f u n d a m e n ta ls  
o f g o o d  p u b lic  a d d re s s  te c h n iq u e  a n d  th e  
p ro b le m s  o f  y o u r  P .A . d e p a r tm e n t.-—O b ta in 
a b le  a t  3s. 6d. (.post fre e )  fro m  th e
A c o u s tic a l  M a n u f a c tu r in g ' Co., L td . (D ep t.
B.2), H u n tin g d o n .
1 Q A H  D IA R IE S , 8 in .  b y  5 in .,  tw o
A 7 d a y s  to  p a g e , p a t e n t  p la s t i c  b in d in g , 
g o ld  em b o ssed  co v e rs , 6s. e a c h ,  3 f o r  16s. 6d., 
p o s t  p a id .—C ax to n  P re s s ,  S h ild o n .
V A C U U M  C le a n e rs  a v a i la b le  in  l im ite d  
T q u a n t i t ie s ,  a n d  a l l  ty p e s  o f R e p a ir s  c a r r ie d  

o u t  f o r  a l l  m a k e s  o f  V a c u u m  C le a n e rs .— 
C ro w n  A p p lia n c e s  L td ., 90, W e lles ley  R o a d , 
C ro y d o n . C ro . 6515.
"O' O R  SA L E.—N is so n  H u ts  36 f t .  b y  16 f t . ,  a ls o  

W oo d en  S e c tio n a l B u ild in g s ,  a l l  s ize s .— 
S y k es , T e n te rf ie ld s ,  O v en d en , H a l ifa x .  T e le . 
H a l if a x  5802.
1 —B .T .H , 230/1/50 A l te r n a to r  , 9 kV A , 1 500 
A r .p .m .;  6—230/1/50 E x t r a c to r  F a n s  by
V e r i ty ,  18 in .  d ia .,  700 r .p .m . ;  1—B .T .H . M.G. 
S e t, i n p u t  400/3/50, o u tp u t  2.5 kW , 110 v o lts ,
D .C .; 1—C ro m p to n  P a r k in s o n  M .G. S e t, in p u t  
440 v o lts  D .C., o u tp u t  12/16 v o lts , 30 a m p s .
D .C .; 1—-N ew ton M.G. S e t, i n p u t  220 v o lts  D.C., 
o u tp u t  90 v o lts , 190 a m p s . D .C .; 1—D a v id  B ro w n  
R a d ic o n  R e d u c in g  G e a r , o u tp u t  4 H .P .,  i n p u t  
sp eed  1 450 r .p .m . R e d u c tio n  r a t i o  46:1; 1— 
H e y b e a rd  R e c tif ie r , i n p u t  230/1/50, o u tp u t  to  
s u i t  26 C ells, 7.5 a m p s , c h a r g e  c u r r e n t  w ith  
T r ic k le  C h a r g in g  D ev ice ; 1—D.C. W e ld in g  
G e n e r a to r  b y  E le c tro m o to rs ,  4.4 kW , 29/70 
v o lts , 1200 r .p .m ., w ith  E x c i te r ;  1—C ro m p to n  
P a r k in s o n  M.G. S e t, i n p u t  400/3/50, o u tp u t  60 
v o lts , 400 a m p s .,  w ith  D ire c t  C o u p led  E x c ite r .— 
O ldfie ld  E n g in e e r in g  C o m p a n y  L im ite d , 96, 
E a s t  O rd sa ll L a n e , S a lfo rd ,  5.
A S U P E R IO R  s tre a m lin e d  T O A ST E R  in  one  

-A p ie c e  d ie  c a s t  a lu m in iu m  w ith  a t t r a c t i v e  
m i r r o r  f in ish . P r ic e  39s. 6d. s u b je c t .  Im m e 
d ia te  d e liv e ry . S a m p le  31s. C a sh  w ith  o rd e r .  
—M e tro p o l i ta n  D is t r ib u t io n ,  L td .,  T ru ro .
'-TR A N SFO R M ER  fo r  s a le , "  W e ld e rs  ” to  
1  BSS/171/1936 4 kV A  1 p h a s e  50 T y p e  AN. 

400/230-0-90 V o lts . E x c e lle n t c o n d i t io n . £50, 
C a r r ia g e  P a id .—A p p ly  J .  T h o r n  a n d  S o n s, 
L td ., B ra m p to n  R o ad , B e x le y h e a th ,  K e n t. 
B e x le y h e a th  305.
C  E C T IO N A L  T IM B E R  B U IL D IN G S , com - 
°  p le te ly  re c o n d it io n e d  a n d  e q u a l  to  new . 
S izes 6 f t .  b y  6 f t . ,  16 f t .  b y  8 f t . ,  20 f t .  b y  
12 f t . ,  36 f t .  b y  17 f t . ,  52 f t .  b y  20 f t . ,  54 f t .  
b y  18 f t . ,  54 f t .  b y  33 f t .  N o  p u rc h a s e  lic en ce  
r e q u ire d .  O ffered  s u b je c t  to  b e in g  u n s o ld . 
F u r th e r  p a r t i c u l a r s  a n d  p r ic e s  o n  a p p l ic a 
t io n .— D M cM aste r a n d  C o m p a n y , 38, M o u n t 
B u re s  W o rk s . B u re s , n e a r  C o lc h e s te r , E ssex . 
T e le p h o n e : B u re s  351-352.
A L L  T y p e s  o f  E L E C T R IC A L  a n d  CON- 

TR A C TO R S P L A N T , P u m p s , B o ile rs , 
E n g in e s ,  e tc ..  in  s to c k . - G .  E . W H IT T A K E R , 
W e llin g to n  M ill, B o lto n  R o a d , B la c k b u rn . 
T e l. 7232.
A A B R C U R Y  SW IT C H E S, a l l  ty p e s .  F o r  
1VA d e ta i ls  o f im m e d ia te  d e liv e ry , a p p ly  
Q u ic k s ilv e r  T u b e  M fg. Co., T h e  G ra y s , H ig h  
S tr e e t ,  H a r l in g to n ,  M idd lesex .
T> U B B E R  STA M PS.—E v e ry  d e s c r ip t io n .  F o r  
AVoffice, sh o p  a n d  f a c to ry .  W ith  th e  u s u a l  
p re -w a r  c u s h io n  b a c k e d  h o ld e rs  a n d  p o lis h e d  
h a n d le s .—W . L. B o u g h to n . 53, K e n le y  R o ad , 
M erto n , L o n d o n . S.W.19.
W E E  M EG G ER S 500 V. £12 5s. 6d. R eco rd  
* Y 500 V t e s t  s e ts , £11. N ew . C a r r ia g e  p a id  — 

R o b in s ’ E le c tr ic s ,  222, W es t E n d  L a n e , N.W .6. 
HAM  0879.
T A D D E R S, T re s t le s  a n d  H a n d c a r ts ,  fro m  
•L / R a m s a y  a n d  S ons ( F o r fa r ) ,  L td ., F o r f a r .
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F O R  S A L F .
9  K f k f l  E L E C T R IC  M E T E R S . - L .  S te p he n son  

' J u v offc rs fo r  im m e d ia te  d e spatch  th is  
la rg e  q u a n t it y  of e lectric  m eters of the 
v a r io u s  typ e s listed, a ll sup p lie d  "  On 
A p p r o v a l, "  a ll co rre ct to v e ry  fine m a rg in  of 
e rro r, a ll  oases like  new  fo r  200/250 vo lts  
su p p ly ,  A.C. 5 A m p . M eters, 425 No.; 10 Am p. 
M eters, 1 525 No.; 20 A m p . M eters, 70 No.; 40 
A m p . M eters, 12 No.,- 50 A m p . M eters, 300 No.j 
P re p a y m e n t  M eters, 77 No. W e  a lso  offer 
M a x im u m  D e m a n d  In d ic a to r s ,  7.5 Am p. 
In d ic a to r s ,  50 No.; 10.0 A m p . In d ic a to rs ,  25 
No.; 50.0 A m p . In d ic a to r s ,  25 No. These  
M e te rs  a n d  M a x im u m  D em and  in d ic a to r s  are 
su ita b le  fo r  Se rv ice  U se  o r  In te rd e p a rtm e n ta l 
U se  in  Facto r ie s, W o rk s ,  Sto re s, etc., send 
S. A . F o o lscap  En ve lo p e  fo r  o u r  list  No.
E.101, w ith  spe c ific a tio n s  a n d  p rice s.— L. 
S T E P H E N S O N ,  B a y  H a ll W o rk s ,  B irk b y ,  
H U D D E R S F I E L D .  Tel. 2455. P.S.— Do you
re q u ire  Steel W in d o w s -L is t  W .D.3. Do 
yo u  re q u ire  N isse n  T yp e  H uts, L is t  N.3 (ve ry  
la rge  ones). D o  yo u  re q u ire  R econd itioned  
T im b e r  H uts, L is t  590. Do yo u  re q u ire  W ood  
o r  Steel Benches, R a ck s,  L is t  M.2.

LE A T H E R  t  LAG b i t  ¡STALLS.—M ade of 
C h ro m e  H ide . V e ry  s t ro n g  a n ff  h a r d

w e a r in g . L e n g th  3 in . P r ic e  4s. p e r  d o t
P r o m p t  d e liv e ry . S a m p le  on  a p p l ic a t i o n . - 
W illso n  B ro th e r s ,  I n d u s t r i a l  C lo th in g  i£ a n u - 
f a c tu r e r s ,  E psom , S u r re y .

S ACKS a n d  B a g s  in  e x c e lle n t c o n d i t io n  fo r  
a l l  c o m m o d itie s , a s  low  a s  4d. e a c h .

W r i t e : J o h n  B ra y d o n , L td .,
230, T o t te n h a m  C o u rt  R o a d , W .l.

T e l. N o .: M u seu m  6972.

S U P E R IO R  T y p e  B u ild e r s ’ L a d d e r s  now  in  
p ro d u c t io n ;  a ls o  S te p s , T re s t le s  a n d  E x te n 

s io n  L a d d e rs .—P h o n e S h a f t e s b u r y  L a d d e rs , 
L td .,  453, K a th e r in e  R o ad , E.7. G ran g ew o o d  
3363/4.
'E 'L E C T R IC  C o n v e c to r  H e a te r s .—H om e a n d  
■•^E xport m a r k e t  s u p p lie d . P r o m p t  d e liv e rie s  
f ro m  W e a th e rh e a d  a n d  C o m p a n y  (G lasgow ) 
L td ., E le c tro -E n g in e e r in g  M a n u f a c tu re r s  a n d  
D is t r ib u to r s ,  153, O x fo rd  S tr e e t .  G lasgow , 
C.5.
E l e c t r i c  m o t o r s ,  a . c .  a n d  d .c .  We

s u p p ly  a l l  ty p e s  a n d  s ize s  o f E le c tr ic a l  
M a c h in e ry —Slow  S peed  R e d u c tio n  G e a rs  c a n  
be  s u p p lie d  to  c u s to m e r s ’ re q u ir e m e n ts  w ith  
s h o r t  d e liv e rie s . S e n d  y o u r  e n q u ir ie s  to  
T h e  E le c tro  P o w e r Co. L td . ( fo rm e r ly  Be- 
B e, E n g .) .  3, R e t r e a t  C lose, K e n to n , M idd lesex . 
T e l.:  W O R d sw o rth  4928.
V V C U U M  C le a n e r  S p a re s  a n d  A ccesso ries . 
¥ B ag s , h e a r in g s ,  b e lts . b ru s h e s ,  fa n s ,  
s w itc h e s , e tc .  R e p a ir s ,  re w in d in g ,  re b r is t l in g .  
S e n t  fo r  p r ic e  l i s t .—R e lia n c e  V a c u u m  C le an e r  
S e rv ice , 152-154, B ro a d w a y , B e x le y h e a th .  K e n t. 
A B A R G A IN  in  CA BLE a n d  B E L L  W IR E .— 

A C ab le  1/.052, V .R . 250 v o lt.  R ef. 4101. T a p e d  
C o tto n  B ra id e d  a n d  c o m p . F la m e p ro o f .  B la ck  
(C ra ig p a rk ) ,  in  500 y d . c o ils  o r  o n  n o n - r e tu r n 
a b le  r e e ls ;  37s. 6d. p e r  500 y a rd s .  W ax ed  B ell 
W ire  (1 red , 1 b lu e ) ,  1/.036. T w in  T w is te d , 
T in n e d  C o p p er , p u re  in s u la te d .  C o tto n
R u n n e r s ,  C o tto n  L a p p e d  a n d  P a ra ff in e d , m  
100-yard c o ils  (W . T . G lo v e r), 9s. p e r  100 y a rd s ,  
37s. 6d. fo r  500 y a r d s .  T e rm s  n e t  c a s h  w ith  
o rd e r .  C a r r ia g e  e x t r a .  A n y  q u a n t i ty
s u p p lie d .—W m . H u rlo c k , J n r . ,  L td ., H ig h  
S t r e e t  , T h a m e s  D itto n , S u r re y .  P h o n e :
E m b e rb ro o k  4011. .
A  TL A S la m p s  f ro m  s to c k , d e liv e ry  in  L o n d o n , 

x '- S u r r e v ,  S ussex  a n d  K e n t :  o th e r  l in e s  in 
c lu d e  c lo ck s , to a s t e r s ,  fire s , i ro n s ,  k e t t le s ,  
f a n s ,  f i t t in g s ,  c h a r g e r s ,  s p e a k e rs ,  e tc .—D ru b e l 
R a d io  D is t r ib u to r s ,  L td ., 39a. S ta f fo rd  R o ad , 
C ro y d o n . C ro y d o n  1107.
A C ./D .C . M o to rs  a n d  S w itc h g e a r  c a n  he

• s u p p l ie d  f ro m  s to c k  o r  a t  s h o r t  n o tic e . 
S en d  y o u r  re q u ir e m e n ts  to  J o h n  P h i l l ip s  a n d  
Co. E le c tr ic s .  31, F o r tu n e  G reen  R o a d . N/VV .6. 
T e le p h o n e : H a m p s te a d  8132.
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S O L D E R I N G  F L U X
non-corrosive : for electrical work 

W rite for simple

FRY’S M E T A L  F O U N D R IE S  LTD.,
f i n d e m  W o r k » ,  M e r to n  A b b e y , L o n d o n , S .W .I 9

Let us handle you r enquiries

REVILL,CARTER ¡1C0.
TRU CK  BUILDERS

O T L E Y  R O A D ,  
S H I P L E Y ,  Y O R K S .

Telephone No: 358 Shipley______________

Industrial High 
Voltage Distribution

and P u b lic  Supply  

By E . J. B arro w s ,  A .M .I .E .E .

T h e  au th o r  explains th e  basic princip les 
of high vo ltage  d is tribu tion  in industry , 
and how  the assessm ent of sh o it c ircu it 
values can be m ade from  norm ally  
a v a ilab le  system  d a ta  and w ith  a m inim um  
of m athem atics . A  new  hook of im m ense 
value to  w orks eng ineers, forem en and 
charge-hands in large industria l p lan ts.

15/- n e t.

P IT M A N , Porker St., Kingsway, London, W.C.2.

T H E  E L E C T R I C I A N
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M O T O R S  & E L E C T R I C  
COM PA NY LTD.

M anufact tiring Engineers 
o f Eject vie Molors Sr other 

Electrical Equipment

H E A D  O F F IC E : 

G R A N G E W A Y  • K 1 L B U R N  
L O N D O N  • N W 6 

Telephone:

M A1DA VALE 9306 (3 LINES) 
Cnbtes:

O R IG IM O T O R  L O N D O N

F O R  S A L E
JU N C T IO N  E le c t r ic  I r o n s ,  s u p e r io r  d e s ig n  

“ a n d  d u a l i ty ,  s u p p l ie d  w ith  s u i ta b le  s ta n d .  
A lso J u n c t io n  N io k e l p la te d  T o rc h  C ases. 
S u p p lied  f o r  h o m e  t r a d e  a n d  e x p o r t .  A lso  
la r g e  se le c tio n  o f  h o u s e h o ld  e le c tr ic a l  
a p p l ia n c e s ,  F i r e s .  R a d ia to r s ,  o th e r  e le c tr ic  
I ro n s ,  T o a s te rs ,  T a b le  L a m p s , T o rch  c a se s , 
D ry  b a t te r ie s ,  e tc . P le a s e  w r i te  fo r  f u l l  l is t .

: —B ro o k s  & B o h m . L td ., 90, V ic to r ia  S tr e e t ,  
L o n d o n . S .W .l. T e le .:  V ic. 9550/1441.
’-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 e v en  n u m b e re d  s izes  f ro m  16 
s.w.g.-28 s.w .g. s u p p lie d  f ro m  s to c k  o n  7 lb ., 
14 lb . o r  28 lb. re e ls .
F R E D E R IC K  SM IT H  & CO. W IR E  
M A N U FA C T U R E R S LT D ., C A LED O N IA  

W O R K S, H A L IF A X .
9 1  A N D  5 kW  230 v o lt  D.C. P e tro l -d r iv e n  

2 G E N E R A T IN G  SE TS, w ith  A u s t in  P e t r o l  
I E n g in e s .—J o s e p h  P u g s le y  a n d  S ons, L td ., 

L a w re n c e  H ill,  B r is to l ,  5.
■RO TAR Y  C o n v e r te r ,  D.C. to  A.C., M ed ica l 
•‘ '■ S upply . 200 v., 9.5 a .  to  136 v ., 11 a ., w ith  

i s t a r t e r .  O v e rh a u le d . £17 10s.—A. E . Co. L td ., 
18/19. B e llev u e  R o a d , S.W.17. 
ttK A V Y -D U T Y  A R C -W E L D IN G  P L A N T S .-  
•“ 200 a m p s . P r ic e  £36 10s. c o m p le te . A lso  
S p o t W e ld e rs . £48 10s.—J o h n  E . S te e l, C lyde  
M ills , B in g le y . ’P h o n e  1066.
I  A B ELS in  C O LO U R  b y  m o s t  u p - to -d a te  p ro - 
‘ - ’cesses , L td . S tu d io  a n d  P h o to g r a p h ic  
D e p a r tm e n t .  S e n d  to  L a b e l &  C o lou r 
S p e c ia lis ts  fo r  s a m p le s .  C a r i l lo n  P re s s ,  Ltd., 
1/4, R o u m e lia  L a n e , B o u rn e m o u th . 
JJU Z Z -B A R .S , 1 500. 12 f t .  s e c tio n s , 3-p liase  

n e u t r a l  B u zz -B a r C h a m b e rs ,  c o m p le te  w ith  
: c o n n e c to rs .  M E R C U R Y  V A PO U R  L A M P S —50 

co m p le te , a s  n ew , w ith  c h o k e s  a n d  c o n d e n s e rs ,  
400-w att b u lb s . D U A L  F IT T IN G S  W IT H  
SH A D ES.—100 a s  n ew , c o m p le te  le ss  c lio k es  
a n d  c o n d e n s e rs .  F L U O R E S C E N T  L IG H T IN G . 
—100 T w in  5 f t .  T u b e  F i t t in g s ,  c o m p le te  w ith  
ch o k es  a n d  c o n d e n s e rs ,  a n d  te s te d , le ss  tu b e s . 
—A p p ly :  C. J .  R ice, 137, M ay  p la c e  R o ad  W est. 
B e x le y h e a th , K e n t.  ’P h o n e :  B ex. H e a th  3252. 

D Y N A M O  & M O T O R  R E P A I R S *  LTD .. 
W e m b ley  P a rk ,  M idd le sex. 

T e le p h o n e : W em b ley  3121 (4 l in e s ) .
A lco  at Phcen ix  W o rk s,  B e lg ra ve  T errace, 

So h o  Road , H a n d sw o rth ,  B irm in g h a m .
T e le p h o n e ’ N o r th e rn  0898.

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

SEN D  U S Y O U R  E N Q U IR IE S .
I O V ER 1 000 R A T IN G S A C TU A LLY  IN  STOCK 

H E R B .

B U S IN E S S  O F F E R S
A/T AN U FACTURE1LS in te r e s te d  in  E le c tr ic a l  
•‘■’ ■‘■ H eating  f o r  d o m e s tic  a n d  in d u s t r i a l  
a p p l ia n c e s  by M ain s  F r e q u e n c y  In d u c t io n  
(P a n e l H e a te r s ,  H o t w a te r  S to ra g e , M eta l a n d  
S tee l F u r n a c e s ,  D ry in g  C a b in e ts ,  fo r  C h em ica l 
a n d  T e x tile  I n d u s t r ie s )  o ffered  o p p o r tu n i ty  
b y  e x p lo i ta t io n  o f B r i t .  P a t .  No. 502.0S2.—T h e  
D u n d e e  E n g in e e r in g  I n d u s t r i e s ,  L td .. 11,

! B a r r a c k  S tr e e t .  D u n d ee .
J  M M ERSTON-KEAT t . \G  E L E M E N T S  fo r  

¡•‘ E le c tr ic  K e ttle s ,  M a n u f a c tu r e r s  (p r in c ip a ls  
i o n ly )  w ho  c a n  u n d e r ta k e  th e  m a n u f a c tu r e  o f 
I th e s e  E le m e n ts  o n  a  s u b s t a n t i a l  a n d  in c re a s 

in g  b a s is  a r e  in v ite d  to  c o m m u n ic a te  w ith  
N . C. J o s e p h . L td ., T h e  A lu m in iu m  W o rk s , 
S tra tfo rd -o n -A v o n .

W A N T E D
■p’ R A C T IO N A L H .P . M o to rs .—L a rg e  q u a n t i t i e s  
A r e q u i r e d  b u t  o p e n  to  p u r c h a s e  a n y  
q u a n t i ty .  C ash  w ith  o rd e r  o r  a d v e r t is e r s  

! w o u ld  c o n s id e r  f in a n c ia l  a s s i s ta n c e  to  m a n u -  
| f a c tu r e r s  in  p ro d u c t io n .—W rite  BO M /M TL., 
1 L o n d o n .
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W A N T E D
T IR A S S  S T R IP —J by  022. A n y  q u a n t i ty .  
“ A lso  B ra s s  R od .—V e re t L td ., G ra h a m  R o ad , 
B e x le y h e a th  2364.
A R M A T U R E  W in d in g  a n d  T a p in g  m a c h in e  

-‘ ‘ •w an ted .—V.A.C. L td ., 80, C ra n b ro o k  R oad , 
I l f o rd ,  E ssex . V a le n t in e  3222.
A C. M o to rs  a l l  s izes a n d  v o lta g e s . B est 

■“ • • p r ic e s  o ffe red .—J o h n  P h i l l ip s  a n d  Co. 
E le c tr ic s ,  31, F o r tu n e  G reen  l to a d , W . H a m p 
s te a d .  T e le p h o n e : H a m p s te a d  8132.
T A M IN A T IO N S.—L a rg e  ty p e s  r e q u ir e d  in  
“ re a s o n a b le  q u a n t i t ie s .  T s a n d  U’s. A lso 
75's a n d  4A s .—C o rn e rc ro f t ,  F a ll ib ro o m e  
R o ad , M acclesfie ld .
y  IT R E O U S  Dase m e ta l  to p  p u s h  b u t to n  
T sw itch e s  r e q u ir e d .—R u n b a k e n  E le c tr ic a l  

P ro d u c ts .  71. O x fo rd  R o ad . M an c h e s te r . 
N A M E L L E D  w ire  w a n te d , 21, 214, 234, 24, 43 
a n d  44 g a u g e . G ood p r ic e  p a id ,  a n y

Su a n t i ty .—R u n b a k e n  E le c t r ic a l  P r o d u c ts ,  71, 
x fo rd  R o ad , M a n c h e s te r .

A .C . MOTORS, 1-100 h .p ., 600-1,500 r .p .m . A ny 
•“ ■make f i t te d  w ith  b a l l  a n d  r o l l e r  ty p e  h e a r 
in g s . M u st be  go o d  m a c h in e s ,  su ch  a s  you  
y o u rs e lv e s  w o u ld  b u y . A l te r n a t iv e ly  m o to rs  
fo r  re w in d in g  w ill be c o n s id e re d .—Oldfield 
IS n g in ee rin g  Co., L td ., 96, E a s t  O rd s a l l  L a n e , 
S a lfo rd , 5.
W A N T E D - R O T A R Y  C O NV ERTO RS. a n y  
11 s ize .—U n iv e rs a l ,  221, C ity  R o ad , L o ndon ,
E.C.l.
T>  E Q U IR E D  fo r  E x p o r t .  — 500 dozen 
■‘ '■SW ITC H ES, 5 a m p e re s ,  220 v o lts , B a k e li te  
co v er , b ro w n  on  w h ite  b a se , o r  b ro w n  on 
b ro w n . 20 000 y a r d s  1/044 in .  le a d  a llo y , 
s h e a th e d  tw in  f la t  CA BLE, c o n fo rm in g  to
C.M .A. s p e c if ic a tio n s . P le a s e  c o m m u n ic a te  
w ith  E . S. M as lta l, 86, A lie  S tr e e t ,  E .l.  T e le 
p h o n e  n u m b e r :  R o y a l 4405/6.

W O R K  W A N T E D
r P H E  E le c t r ic a l  B ra n c h  o f  M essrs . P a rs o n s  

a n d  S ons, 8-10, K in g s  R o ad , S w a n a g e , 
D o rse t, w ill be re -o p en ed  in  J a n u a r y .  1947, on  
th e  r e tu r n  fro m  th e  F o rce s  o f th e i r  M r. .J. W. 
P a r s o n s ,  A .M .I.E .E ., w ho w ill he p le a se d  to 
re c e iv e  m a n u f a c tu r e r s ’ a n d  s u p p l ie r s ’ c a t a 
lo g u e s .
/" ’¡A P A d T Y  a v a i la b le  f o r  c o il w in d in g , im - 
“ p re g n a t iu g ,  e n g ra v in g  a n d  l ig h t  m a c h in e  : 
w o rk .—C a s t le n a u  I n s t r u m e n ts  L td ., 50, 
G le n th a m  R o ad , S.W.13.
y A O U U M  C le a n e rs .—R e w in d e rs  to  th e  t r a d e  

s in c e  1930. A  t r i a l  w ill c o n v in c e  y o n  we a r e  
s p e c ia l is ts  in  th i s  c la s s  o f w o rk .—V.A.C. L td ., 
80. C ra n b ro o k  R o ad , I l f o rd ,  E ssex . V a le n t in e
3222.
T JA R T L B P O O L S  M a c h in e  S h o p  fo r  a n y  sm a ll 
-“ m a c h in e r y  c a s t in g s  in  i ro n ,  o rd e rs  o f 50 
th o u s a n d  to  o n e  m ill io n  w a n te d . E n q u ir ie s  
to —T. M oore, 61, C r a th o r n e  C re sc e n t, M id d les
b ro u g h .
A R M A T U R E  W in d in g : V a c u u m  C le a n e rs , e tc ., 

“ -s in g le  o r  q u a n t i t i e s .—V ac, 80, C ra n b ro o k  
R o ad , I lfo rd .
•¡7011 R E W IN D IN G  E L E C T R IC  MOTORS.
A F r a c t io n a l ,  up  to  100 h .p . T r a n s fo r m e r s ,  
C hokes , e tc .. c o n ta c t  E l e c tr ic a l  C o n s tru c t io n  
C o m p a n y , L td ., S e y m o u r W h a r f ,  T o tn e s . 
D evon . 'P h o n e : 3282.
V A C U U M  C L E A N E R  R E W IN D IN G  SE R V IC E .
Y c o m m u ta to r s  a n d  B e a r in g s . P r o m p t 

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

jg R I S C O E  P L A T IN G  CO . L T D .,  now  have 
available capacity  fo r silver and  n ick e ' 

p la ting  an d  q u an tity  p roduc tion  of electrical 
an d  househo ld  p roducts in  w h ich  we are 
specialists. E n q u iries  in v ited  to  3- 5, M ad d o x  
S tree t, L o n d o n , W .r .

G E O R G E  H.  S C H O L E S  
a n d  C o .  L t d ,

W y le x  W o r k s ,  W y t h e n s h a w e  

M A N C H E S T E R

SWITCHES
for

COMPACTNESS
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DÜAL TESTOSCOPE ^

R U N B A K E N  MANCHESTER !

A G E N C IE S
T GOODMAN (R A D IO ). LT D ., 9, P e ro y
“ • S tr e e t ,  W .l, a r e  Bole L o n d o n  a g e n ts  f o r  
t h e  “  M idco  ”  E lo n g a te d  FL U O R E SC E N T
CH OK E a n d  F lu o r e s c e n t  S t a r t e r  SW IT C H E S 
M u seu m  0216.
W /E L L -K N O W N  a n d  in f lu e n t ia l  im p o r t in g  
”  h o u s e  h a v in g  v e ry  go o d  c o n n e c tio n s  a n d  a  

v a s t  fie ld  o f c l ie n te le  d e s ir e s  so le  r e p r e s e n ta 
t io n  o f a l l  e le c t r ic a l  g o o d s . P le a s e  c o n ta c t  
V y a s  B ro th e r s ,  P o s t  Box 2036, 33, N a n a b h a i  
L a n e , C h u rc h g a te  S tr e e t ,  BOM BAY.

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  ÎX A D E  M ARKS.
70 & 72, Chancery Lane, London, W .C .2.

Crams: *'Patent, London.11 'phone: Holborn 0437 (2 lines) 
And at— NEW CASTLE: 3, S t. N icholas Buildings.

A  . E  . H I L L  
Chartered Potent Agent,

7.7, Chancery Lane, L o n d o n ,  W .C .2.
C hancery 8144

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

RICHARDS & PARTNERS,
A u ctio n eers  and V aluers of 

PLANT A N D  M ACHINERY A N D  
INDUSTRIAL PROPERTY,

G ranville H ouse, A rundel S tre e t, 
London, W .C .2  

T e lephone : TEMple Bar 7471.

All m akers and dealers 
in electrical equipm ent, 
service engineers, and 
repairers  need this por
table Flash T ester. 
D etects faults a t I 
to  2,000 volts.
Send for Interesting leaflet 
,4AI1 about Flash Testing.”

RADIANT ELECTRIC
BED WARMERS

SUPPLIES N O W  AVAILABLE

W rite fo r  Illu stra ted  
Technical Data quot
ing  our  R e f E / l l .

MATTHEWS 
& YATES LT.D
S W I N T O N  (M a n c h e s te r )  & L O N D O N

Telephones:
Swlnton 2273 (4 lines)

London, Chancery 7823 (3 lines) 
also at

G L A S G O W  * L E E D S • B IR M IN G H A M  
C A R D IF F

Apply to your local Wholesaler

Wholesalers* enquiries should be made to 
SOUND, 483-489, BARLOW MOOR RD., MANCHESTER, 2
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THE HflRBOHO'iPUBBER CO.; LÍO.' MARKET HARBOROUGH

MOULDED RUBBER 
SERVICE

Invite Inquiries- Advice given 
on rubber formula: to  m eet 

special requirem ents .

U buw liW

efficient
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 . 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 ;  G E A R  
SANDERS M.E.M., CRABTREE, 
BR1TMAC, M.K., WYLEX, TENBY,

E L MA  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  LE RS

VAN DORN & W OLF TOOLS.

RD J O H N S O N ,  CLAPHAM  & M O R R IS  LTD. 
17 -9 ;  ‘ S W A N  STREE-T, M A N C H E STE R , 4.

Phone: DEAnsgate 5491

A new, heavy- 

duty switch of 

robust construc

tion suitable for 

multi-circuit opera

tions and capable of giving 

a long and trouble-free life. Can 

be built up into I , 2, 3, 4 or 5-cell units providing 

a large range of contact combinations. Send for 

folder giving full 

particulars.

p  R  o  o  u  c  r
MADE BY AUST1NL1TE LTD.
( P B O P R IE T O R S  : C H A N C E  B R O T H E R S  LT D . )  
LIGHTHOUSE WORKS * SMETHWICK - BIRMINGHAM

PHASE SHIFTING TRANSFORMER

3-Phase 
600 VA

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

Particulars 
on request

T he  ZENITH ELECTRIC CO. Ltd.
Z e n ith  W o r k s ,  V i l iie r s  R o a d , W i i le s d e n  G r e e n  

L o n d o n . N .W .2 .  ^P h o n e : G r a m s :
WILlesdcn 4087-8-9 Voltaohm, Phone, London
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in helping to alleviate a t  least somo of 
the widespread d isappointm ent felt by 
those o thers in  tho industry  who are 
unable to  ob ta in  copies of T h e  E l e c 
t r i c i a n  for themselves. I t  is appre
ciated th a t  in  m any instances a single 
copy of T h e  E l e c t r ic ia n  is already 
shared by four or moro readers each 
week, and  for th a t  co-operation wo arc 
indeed grateful. Tho dem and i§ such, 
however, th a t  w ith even twice tho 
presen t num ber now sharing, d isap
pointm ent would still be felt in  m any 
quarters.
I t  is our resolvo to supply each reader 
o£ T h e  E l e c t r i c ia n  w ith a  copy for 
his own personal use as soon as  tho 
P aper Control will allow names, to  be 
transferred  from  tho w aiting to  the  sub
scription list, and  to  supply to the 
periodical d istribu tive tra d e  as m any 
copies a s  i t  m ay w an t; indeed, th a t 
is no moro th an  tho service for which 
tho publishing m achine is designed and 
which i? now prevented from  being 
operated  only by official ob struction.

V i e w s  o n  C u
H andling Overseas Inquiries
W E have com m ented on m any occasions 
upon ithe ap p aren t lack of in
te rest displayed by  a few B ritish 
exporting firms in answering inquiries 
from  overseas, and this week y e t another 
instance of ina tten tion  to  detail was 
brought to  our notice. An inquiry 
was directed to  a  m anufacturer in tliis 
country by ono of our readers, in  the 
Services and stationed, abroad, for details 
and  price concerning a  now domestic 
appliance. The inquiry was taken  by 
the m anufacturer to  bo one from an  im 
porting  agency an d  the  details w ithheld, 
in th a t  th e  firm’s overseas agencies had 
all been allocated. There w as nothing 
in the original le tte r of inquiry to  sug
gest th a t its  au thor was anyone other 
tlian a potential purchaser and user of 
the appliance as an  individual, and tho 
assum ption on the p a r t of the m anu
facturing firm th a t  the inquiry  was, or 
m ight have been, from an  im porting 
agency seeking business seems hard  to  
justify. There may, of course, have 
been good reasons why the m anufac
tu rer wished to w ithhold details from

New Y ear’s D ay n ex t week will, no 
doubt, produce its usual crop of “ good 
resolutions ” and  we suggest th a t  am cng 
them , a  decision to  pass on to  an  elec
trical friend each week the cu rren t issue 
of T h e  E l e c t r ic ia n  would bo m ost 
public-spirited. U ntil such tim e th a t  we 
are perm itted  to  p rin t sufficient copies 
for which we have orders, a  large 
num ber of potontial readers m ust, 
unfortunately, be disappointed. If, 
licwever, each copy of T h e  E l e c t r ic ia n  
is shared  by an oven greater num ber 
of persons th an  now, disappointm ents, 
will be fewer and  an  even higher per
centage of the  personnel of the industry  
will bo given the opportunity  of being 
b e tte r inform ed on cu rren t electrical 
activities.
F or our p a rt, plans a re  already p re
pared, for release when paper becomes 
freer, which will give readers a n  even 
be tte r service, fuller repo rts  of the ac ti
vities of tho . industry  and  a  higher 
percentage of technical and exclusive 
contributions.

r r e n t  A f f a i r s
our overseas reader, b u t their handling 
of the  inquiiy. has resulted in criticism 
of the ir efficiency, if nothing more 
serious. As those m anufacturers carry
ing on a large-scale export business 
already know, the establishm ent of good
will among the users and  consumers of 
the goods in tho im porting country  is 
a  first essential, and tho instance which 
has prom pted th is  no te is therefore, dis
couraging. to  say the  least.
Exports and the Future
T H E  occasion for th o  opinion ex
pressed abovo is all the moro regret
table when consideration is given to  the 
efforts by other m anufacturers to  
prom ote our overseas trade , and  when 
reviewed against the coun try ’s need for 
increased exports. The fact th a t  goods 
are  now being sold in  w hat is generally 
regarded as a seller’s m arket, m ay 
possibly perm it of indifferent handling 
of inquiries w ithou t serious loss of trad e  ; 
th e  tim e will come however, when sup
ply wall lie b e tte r related to  dem and and 
the seeds sown by any present-day mis
handling of inquiries produce a  harvest 
richer in disappointm ents than  orders.
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R eference lias been m ade  in  these  pages 
tim e a n d  again, to  th e  fa c t th a t  th e  easy 
m a rk e t of to d a y  will n o t  la s t long, an d  
in  order th a t  o u r p re se n t p lace in  th e  
schem e of th ings m ay  n o t bo lost, an y  
slipshod o r take-it-o r-leave-it m ethods 
m u s t b e  avo ided , especially  w hen  i t  is 
ap p rec ia ted  th a t  m an y  overseas coun 
tr ie s  a re  now  m an u fac tu r in g  for th em 
selves, goods w hich before  th e  w ar w ere 
im ported . Success w ill req u ire  a  lo t 
of hard  th o u g h t, im ag ina tion  a n d  h a rd  
w ork, a n d  th e  sooner those  new  to  th e  
m an u fac tu rin g  ex p o rt w orld  w ake u p  to  
tho  fac t, th e  b e tte r  fo r them selves as 
well a s  o thers. T h e  exam ple  se t by  
th e ir  o lder b ro th e rs  is h o rn  of long 
experience a n d  is w ell-w orth  following.

Trade with Poland
B E C A U SE  W arsaw , th e  cap ita l c ity  of 
P o land , a n d  form erly  a n  im p o rta n t 
cen tre  of secondary  industries, w as de
lib e ra te ly  a n d  a lm ost com pletely  des
tro y ed  b y  th e  G erm an A rm y a fte r  th e  
ab o rtiv e  ris ing  in  1944, a n d  because 
B reslau , D anzig  a n d  o th e r c ities w ere 
destroyed  a lm o st to  tho  sam e e x te n t, the  
P o lish  a u th o r it ie s  a re  seeking c red its  
w hereby  th e y  m ay  im p o rt such  cap ita l 
goods as elec trical genera ting  p lan t, 
m o to rs  a n d  te lecom m unications eq u ip 
m ent. Som e of P o la n d ’s needs in  respoct 
of these  item s h ave  a p p a re n tly  beon m et 
h ith e rto  b y  U .N .R .R .A ., b u t  th e  p resen t 
in ten tio n  is to  im p o rt in  th o  m oro  usual 
w ay  over th e  n e x t th re e  years , cap ita l 
goods to  tho  value  of 708 m illion zlote. 
R ea lisa tion  of th e  p rogram m e is depen
d e n t up o n  th e  rece ip t o f c red its  to ta lling  
som e £250 m illion  betw een  now  a n d  th e  
end  of 1949, a n d  tim e  alono will show  
w h e th e r foreign assistance  o n  so e x te n 
sive a  scale will bo forthcom ing. T he 
p o ten tia l m a rk e t fo r B ritish -m ad e  elec
tr ic a l m ach in e ry  is sa id  to  be good, 
b u t  w ith  so large a  c re d it a tta c h e d  to  it, 
i ts  a ttra c tio n  m u s t bo lim ited .

I.E.E. Benevolent Fund
R E F E R E N C E  w as m ad e  in  these  pages 
th is  tim e  la s t  y e a r  to  th e  fa c t  th a t  
th o u g h  th e  m em bersh ip  of th e  I .E .E . in 
th e  S ep tem ber before w as 27 550, su b 
sc r ib e rs  to  th o  b en ev o len t fu n d  n u m 
bered  only 11 650, rep resen tin g  a n  a v e r
age c o n tr ib u tio n  p e r m em ber of 4s. l i d .  
T he position  th is  y e a r  is  n o t m uch  b e tte r  
fo r w ith  a  m em bersh ip  on  S ep tem ber 30

la s t  of 30 225, th e  nu m b er of su b scrib ers  
to  th e  fu n d  is  only  11 859, a n d  th e  a v e r 
age a m o u n t co n tr ib u ted  p e r in s ti tu tio n  
m em b er is  5s. 7d. D raw ing  a tte n tio n  to  
th e  position , Mr. V. Z. d e F e u u a n t i ,  p res i
d en t, p o in ts  o u t  t h a t  tho  C om m ittee  of 
M anagem en t h a s  a  grow ing lis t of p it i
fu lly  deserv ing  cases of m em b ers o r  th e ir  
d ep en d en ts  in  so re  d is tress, a n d  appea ls  
for g re a te r  su p p o rt. T h is  is th e  Silver 
Ju b ilee  y e a r of th e  R o y al C h a rte r  a n d  
am ong  th e  m a n y  w ays in  w hich th is  
m ig h t b e  ce leb ra ted , none could  he  m ore  
p ub lic -sp irited  th a n  a  specia l e ffort to  
b rin g  a b o u t a  reco rd  rise  in  th e  incom e 
of th e  b en ev o len t fund . In  th e  case of 
D r. P . D u n s h e a t h ’s  ap p ea l la s t  y e a r w e 
sa id  t h a t  th e re  m u s t b e  m an y  am ong  th e  
in s ti tu tio n  m em bersh ip , who, in tond ing  
to  co n tr ib u te  to  th e  fund , h av e  e ith e r 
fo rg o tten  or h av e  p u t  off th e  necessary  
form  filling u n til “ tom orrow .” T o those  
w ith  th e  f irs t  reaso n  th is  n o te  w ill serve  
a s  a  friend ly  re m in d e r a n d  to  those  w ith  
th e  second  wo w ould say —y e s te rd a y ’s  to 
m orrow  is  h ere  tOrday.

A D esperate Situation
T H E  critica l position  fac ing  th e  co u n try  
w ith  re sp ec t to  coal w as th ro w n  in to  
sh a rp  relief la s t  week, w hen  B irm ingham  
E le c tric ity  C om m ittee  suggested  th a t  
un less a  G overnm en t O rder w as m ade  
req u irin g  in d u s tr ia l a n d  com m ercial 
e s tab lish m en ts  to  close dow n one d a y  
per w eek, req u irin g  dom estic  consum ers 
to  be m ore  econom ical, a n d  p ro h ib itin g  
th e  re ta il sa le  of h e a tin g  app liances, th e  
B irm in g h am  u n d e rta k in g  w ou ld  soon he  
in  d esp e ra te  s tra its . S ince O ctober, 
47 000 to n s of coal h a v e  been  d raw n  
from  stock , delivery  is a t  le a s t six  w eeks 
beh in d  p rogram m e, a n d  con tinuous r e 
p re sen ta tio n s  to  th e  a p p ro p r ia te  
a u th o r it ie s  to  rem ed y  th e  p o sitio n  h av e  
p roduced  no resu lts . T he  C om m ittee’s 
view  is  th a t  th e  S .R . & O. re s tr ic tin g  
in d u s tria l consum ption  to  97£ p e r  cen t. 
is in ad eq u a te  in i ts  severity , a n d  
re s tr ic tio n  to  87^ p e r cen t, is needed 
locally to  av o id  a n y  g re a te r  enforced 
reduction . T he B irm ingham  u n d e r
ta k in g  is n o t alone in  its  difficulties, 
m ore is th e  p ity , a n d  th e  effect of th e  
re s tr ic tio n s  w ill he  to  slow dow n th e  
pace  of p ro d u c tio n , -which in  its  tu r n  
m u s t influence em p loym en t a n d  exports. 
So m u ch  fo r M r. Sh in w e ll ’s confused  
op tim ism  of six  m o n th s  ago.
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Pieces of cc Fake ”

The collection o f ct coins ” on the left is made up o f the odds and ends illustrated in the two pictures
on the right

lad y  regularly used her cherished coins 
when short of shillings.

The slot-consumers’ m axim  seems to 
have been “  anything goes,”  since the 
contents of the coin-boxes included badges, 
buttons, w ashers, and pieces of boot- 
polish tins. Token discs issued by various 
co-operative societies com prised the bulk 
of the collection, and num bered 8 000 . 
Foreign coins to talled  nearly  2 000, b u t 
the exchange value was negligible.

From  the careful filing of m any coins 
one cannot help wondering w hether the

his slot m eter, they  m ay have been 
strengthened in their resolve. As the 
illustrations reproduced herew ith indicate, 
the m aterials used in substitu tion  for coins 
come from a range as wide in its  variability  
as are the shapes of th e  devices them selves. 
The illustration on th e  left is of a  representa
tive collection, and  serves to  show to  w hat 
length some pre-paym ent consumers will go 
in a ttem p ts to  tide them  over those periods 
when th e  household is w ithout th e  neces
sary shilling or o ther coin needed to  re
store supplies.

Are the cc Slot-Pirate’s ” Treasure

S LOT-AtETER treasures accum ulated 
during the w ar years by a suburban 

supply au thority  w ith  39 000 prepaym ent 
m eter consum ers num bered 12 000 foreign 
coins, tokens, m etal discs, and defaced 
halfpennies.

H ad official instructions about the 
seizure of all such item s been carried ou t 
rigidly by  th e  collectors the undertaking 
would have been enriched by  the acquisi
tion of some sovereigns, in th a t one old

ll'e illustrate below a jew  examples oj 
the  "  coins ” used by some consumers to 
operate their pre-paym ent m eters. The 
Inform ation and illustrations were supplied  
-to our contributor by the supply authority  
concerned, and the au thentic ity  of the de
ta ils cannot thus be in dispute. There are 
possibly o ther undertakings which have 
had similar experiences, and readers may 
like to hear about them . Our correspon
dence columns are open to letters upon the 
subject.

war-time em ploym ent of housewives in 
m achine-shops has produced some too- 
proficient mechanics.

U ndertakings which have previously 
been averse to using slot-m eters m ay feel 
th a t these results justify  their a ttitude . 
And if they have heard  the legend about 
the m an wiho took a refrigerator on hire 
and  used i t  to  m ake ice “ shillings ”  for
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NATIONAL FARM SURVEY
I T S  E L E C T R IC A L  IM P L IC A T IO N S  

b y  E . W . G O L D IN G , M .S c . T ec h ., M .I.E .E .

I H E R E  lias been sucli general agree- 
m ent am ongst th e  various bodies which 

have m ade recom m endations for post-war 
reconstruction upon th e  necessity for much 
more widespread rural electrification, and 
such an insistent dem and by agricultural 
in terests for increased electricity supplies 
to  farms, th a t the m a tte r  is now of prime 
im portance. The electricity supply in
dustry  has m ade it quite plain th a t it is 
willing, and indeed anxious, to  proceed 
w ith  the work, the m ain cause of delay at 
the m om ent being the shortage of 
essential m aterials. B u t for the war, in 
fact, there is no doub t th a t  supplies would 
already have been g iveii. to  the large 
m ajority  of farms.

THE FIVE YEAR PLAN
In  th is last connection plans, draw n up 

by  a jo in t com m ittee of the National 
F arm ers’ Union, th e  Power Companies’ 
Association and  o ther electrical and  agri
cultural organisations, have been made 
know n for a  five-year program m e of farm 
electrification involving an expenditure of 
£72 000 000 and covering supplies to some 
150 000 farm s which are, a t  present, w ith
ou t electricity. This num ber, together 
w ith the  78 000 agricultural holdings al
ready connected, will give a  grand to ta l of 
228 000 farm s in England and  Wales, or 
some 78 per cent, of the holdings exceed
ing 5 acres in ex ten t, which m ay soon be 
receiving a  supply.

In  such a situation the publication of 
th e  “ N ational F arm  Survey of England 
and  Wales. A Sum m ary R epo rt,” pub
lished by  th e  S tationery  Office, although 
n o t specifically related to  th e  rural electri
fication problem, is m ost opportune and 
the report itself is well w orthy of careful 
study . This survey, carried ou t between 
1941 and 1943, had  as its first object the 
form ation of “ a  perm anent and  compre
hensive record of the conditions on the 
farm s of England and  Wales—the compila
tion of a modern Doomsday B ook.”  The 
collection of inform ation was carried out 
by  the County W ar A gricultural Executive 
Committees and the ir d istric t committees, 
the Advisory Econom ists a ttached  to  the 
Provincial A gricultural Advisory Centres 
being responsible for the scrutiny  and 
assembly of the inform ation collected. 
The survey provides d a ta  on th e  num bers 
of farm s of various types and  sizes, their 
convenience of layout and of situation,

their condition, both  from  the point of 
view of buildings and  of the land, and  clas
sifies them  under different types of 
occupier. One section dealing espccially 
w ith w ater and  electricity supplies will 
naturally  in terest the electrical engineer 
reader, b u t there are m any facts which 
emorge from the tables of statistics in  o ther 
sections of the survey which are so in terest
ing—even, perhaps, surprising—th a t they  
m erit consideration in so fur as they  bear 
on the  question of the supply and  utilisa
tion of electricity in the fu ture. The prob
lem of taking a  supply to 150 000 farm s, 
m any of w hich are som ewhat isolated, is 
in itself quite formidable if, as m ust bo 
assum ed, this is to  be done on an  economic 
basis, b u t the full utilisation of such sup
plies, when provided, is a  question of equal 
im portance since it  is only by the develop
m en t of an  adequate load th a t  rural dis
tribu tion  can be m ade to  pay its  way. 
Obviously the job of electrification is not 
completed when the supply is m ade avail
able ; the farm s m ust be wired and pro
vided w ith suitable electrical equipm ent, 
and it  is thus useful to  have some guidance, 
even on broad lines such as m ust inevitably 
result from a nation-wide survey, on the 
equipm ent m ost likely to be heeded, in 
w hat parts  of th e  country  it  , will be re
quired, by w hat class of farm er, and  so on.

FEW PRIVATE PLANTS
Turning first to  the section in th e  sur

vey dealing w ith the present situation  in 
farm  electrification, we find th a t, of the 
78 000 agricultural holdings of over five 
acres in ex ten t having electricity a t  the 
present time, only ubout one in  ten  has a 
private p lant, the rest being connected to  
public supply. I t  is no t perhaps surprising 
to  find th a t the counties having the largest 
proportions of connected holding run  in a 
continuous belt across the centre of Eng
land from  th e  n o rth  w est to  th e  south east, 
since these counties have large urban 
populations. In  five counties—H ertford
shire, Middlesex, and  London, N ottingham 
shire, Surrey and  W est Sussex—th e  propor
tion  is 50 per cent, or over. An interesting 
table  shows th a t th e  size of the holding 
has a  d irect bearing on its connection to  
supply, for while 46 and  59 per cent, re
spectively of holdings of 300-700 acres and 
over 700 acres have a supply, the per
centages for the ranges 5-25 acres and  25- 
100 acres are only 25 and  24 per cent.
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Statistics relating to  the utilisation o£ elec
tric ity  on farm s show th a t  38 per cent, use 
the supply entirely  for lighting the farm 
house, and a  fu rther 15 per cent, use elec
tric ity  for light and  power in the farm 
house. This implies th a t  only 47 per cent, 
of agricultural consumers use electricity for 
farm —as d istinct from  domestic—purposes.

LABOUR SAVING NOT APPRECIATED
I t  is clear from this th a t electricity has 

so far been valued m ainly as an  rm onity 
and  th a t its  im portance from the  jo in t  
of view of saving labour in  th e  various 
agricultural processes has n o t y e t been fully 
appreciated or, a t  least, th a t  advantage 
has no t been taken  of th e  possibilities. I t  
is no t easy to  say w hy th is is so, because 
strenuous efforts were m ade in  pre-war 
days to  dem onstrate to farm ers th e  bene
fits of electrical operation of farm  
m achinery and  appliances. I t  m ay  be due 
partly  to  a  lack of the capital required for 
the necessary installations during the diffi
cult period through which agriculture 
passed prior to  the w ar, or, again, another 
explanation m ay be th a t  an  appreciable 
num ber of th e  farms were com paratively 
new connections which had  som ewhat 
naturally  taken  a  supply for domestic pu r
poses first and  had  no t developed utilisa
tion to  th e  stage of power applications. 
W hatever the reason, the present situation 
is one which the electrical industry  will be 
anxious to  rectify.

The survey points ou t th a t  availability 
of supply, ra ther th an  th e  .type of farm, 
is th e  deciding factor in  w hether a  holding 
is connected or not. In  view of th e  
present preponderance of connected farms 
having electricity only in .the farmhouse, 
th is conclusion is n a tu ra l b u t i t  does 
no t appear to  present a true  picture. 
The applicability  of th e  electricity supply to 
farm ing processes is sufficiently wide for a 
supply  to  be required w hatever th e  type of 
farm , although, adm ittedly , th e  relative 
annual consum ptions of electrical energy 
will vary  on farm s of differing types.

I t  is shown th a t  the percentage of b .'fil
ings having electricity in the farm  build
ings increases w ith th e  size of th e  dairy 
herd un til, in  the case of farm s having over 
100 head of dairy cattle , this percentage 
reaches 04. F rom  th is we m ight d raw  the 
conclusion th a t th e  advantages of • leecrical 
operation have already to  a  large ex ten t 
been appreciated by th e  dairy farm er. I t  
is obviously necessary to bring about the 
same appreciation b y  those engaged in 
other types of farming, b u t i t  is surely 
no t likely th a t  a  farm er will decide for 
or against having an electricity supply 
according to  th e  type  of his farm.

The first po in t when considering factors 
influencing fu tu re  requirem ents is th e  num 
ber of agricultural holdings involved. In
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the  Agricultural S tatistics issued annually 
by the M inistry, th e  num ber of holdings of 
different sizes has always included those of 
between one and five acres and , again, this 
num ber had  perforce to  include all hold
ings scheduled as agricultural, regardless of 
their actual use or occupancy. The sur
vey excludes holdings of less th an  five acres 
for tw o reaso n s: (i) although there are
some 70 000 holdings of betw een one and 
five acres they  cover less than  1 p er cent, 
of th e  agricultural land ; (ii) since m any 
of th e  small holdings are used for ho rti
cultu ral purposes they  can best be 
included in  a  horticu ltu ra l survey for 
which arrangem ents have been m ade. 
Again, an  a ttem p t is m ade to  deter
mine th e  tru e  num ber of effective 
self-contained agricultural units, taking 
in to  account th e  fac t th a t  an appre
ciable num ber m ay consist of only one or 
two sm all fields, w ithout buildings, and 
used by butchers o r bakers for grazing p u r
poses. The final conclusion reached is th a t  
there are, in  England and  Wales, 290 600 
self-contained un its  (over five acres), of 
which 267 000 are single occupancies, the 
rem aining 23 600 being held by some 10 000 
occupiers so th a t  th e  to ta l num ber of 
occupiers is 277 000.

I t  m ay come as a  surprise to  those not 
closely connected w ith agriculture, a n d  who 
usually th ink  of a  farm  as being centred 
on the  farm house and  buildings, th a t about 
11 per cent, of all holdings are w ithout a 
farm house and 7 per cen t, a re  w ithout 
farm  buildings. T he percentages are much 
greater in the 5-25 acres group th an  in  the 
larger sizes, being 21 and  16 per cent, 
w ithout farm houses and  farm  buildings, 
respectively. I t  is in teresting  to  note 
th a t  the  farms w ithout houses or buildings 
are situa ted  m ainly in  the south  and  east 
of England. Obviously th e  existence or 
otherwise of a  house and buildings m ust 
have a  d irect bearing on electricity sup
ply to  a  farm .

FULL AND PART-TIME FARMERS
The occupiers of agricultural holdings 

aro full-tim e farm ers to  the ex ten t of 74.3 
per cent, of the to ta l and  occupy 88 per 
cent, of the land. A fu rth e r 11.2 per 
cent., occupying 5.7 per cent, of th e  land, 
are  “  part-tim e ”  farm ers having farm ing 
as their m ain occupation b u t having also 
some o ther source of livelihood. The re
m ainder are classified as spare-tim e or 
hobby farm ers and  others n o t specified. 
T he proportions of part-tim e and  spare
tim e farm ers are  relatively greater on the 
sm allest farm s, the percentage of full-time 
farm ers being around 90 for farms above 
100 acres.

T he class of farm er is likely to  influ
ence his in terest in electricity supply, as
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also are  his term s of occupancy—ten an t or 
owner—and the length of tenure of his 
holding. W hat are the facts relating to 
occupancy? The survey shows th a t 65 per 
cent, of farm ers in E ngland and  Wales are 
ten an ts  an d  th a t  these farm  mainly in  the 
northern  and  no rth  m idland counties of 
England. In  th e  southern  counties farms 
are m ore usually owner-occupied, the per
centages of owners in Essex an d  Surrey, 
for example, being 55 and  53 respectively. 
The average num ber of years of occupa
tion for all holdings is 13 and  there is very 
little  variation from  this average in  the 
case of various size groups, except th a t 
the length of tenure  rises to  an  average of 
17 years for the largest farm s (over 700 
acres). Clearly, therefore, throughout the 
rango thero is no prospect of lack of 
in terest in  electrification because of the 
likelihood of frequent m ovem ent from  one 
farm  to another.

Tho ren ts paid by farm ers m ay give 
some indication of their ability , or willing
ness, to  pay for electrical energy. Gener
ally  speaking, expensive land  will be in ten 
sively farm ed an d  bo th  the income derived 
from it and  the need for labour and 
labour-saving equipm ent will be high. We 
find th a t  tho average ren t per acre for all 
holdings (above five aores) in  England and 
Wales is 27s., b u t there is a wide varia
tion  from the average in  the different 
counties, and also for different size 
groups. Taking the la tte r  first, for 5-25 
acre farm s tho average ren t is 52s. per 
acre, while th e  re n t falls progressively 
down to 19s. per acre for the largest 
fa rm s : le3s th an  2 per cent, of all farms 
have a  to ta l re n t exceeding £500 per 
annum . Considering n ex t the counties, 
th e  highest rents per acre occur in  Lincoln
shire (Holland Division) 57s., Cambridge 
(Isle of Ely) 46s., and  Middlesex and 
London 42s.

DAIRY FARMING
If  the type  of farm  does no t affect its 

noed for electricity supply i t  will certainly 
influence the  electrically-operated equip
m en t required  and  th e  probable annual 
consum ption. E xam ination  of the statis
tics shows clearly the  “  overwhelming im
portance of types where dairying is either 
suprem e or a t  least of substantial signifi
cance.”  A bout 45 per cent, of all holdings 
fall under th is description, and one cannot 
help feeling considerably encouraged by 
this because it  is in its application to 
dairying th a t electricity  shows to  perhaps 
the best advantage.

To date, the use of electricity  on the 
farm  has been confined to  domestic pu r
poses an d  to  light and  power in  the farm  
buildings, and developm ent of power 
applications in the buildings is likely to  be
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th e  order of tho day  for some tim e to  come. 
Nevertheless, some a tten tion  has been 
paid in the past, and  will continue to  bo 
paid, to electrical operations in the  field, 
which, if successfully developed, would 
undoubtedly  have a  v e iy  g rea t influence 
upon farm  technique and also upon the 
economy of rural electricity supply. In  
this connection it m ay be im portan t to 
know, as s ta ted  in  the survey, th a t  25 per 
cent, of th e  to ta l agricultural area has 
heavy  soil and  55 per cent, medium , 
while—fortunate ly—there is only 1 per 
cent, each of pea ty  bog an d  peaty  fen.

To conclude, a  very thorough and use
ful job of w ork has been done by those 
responsible for the survey, and i t  would 
be a g rea t p ity  if full advantage were not 
taken  of i t  b y  all in terested , no t merely 
in agriculture b u t in  ru ra l life and  require
m ents.

News from  the Continent
A group of French electrical construction 

companies are  to  construct generating 
p lants and erect power lines in  Poland w ith 
m aterial bought in  F rance to  th e  value of 
2 milliard 400 million francs. A 220 kV 
line will link W arsaw  and  Lodz w ith th e  
coal region of Silesia, and stations will 
be. of 300 000 kW  capacity.

* * *
A working plan for the  electrification of 

Slovakia includes the  construction of seven 
large hydro-electric p lan ts between 1946 
and 1952. The aim  is th e  m odernisation 
und extension of industries already operat
ing, as well as tho starting  up  of new in
dustries and general im provem ent in  th e  
s tandard  of living. D istribution of elec
tric ity  will be reorganised, and organisa
tions already existing, excep t those in 
Bratislava, will be grouped in a
nationalised concern.

*  # *

According to  a  study  recently produced 
b y  the Spanish E lectricity  Union, which 
includes 85 per cent, of th e  generating 
undertakings in the country , th e  electricity 
crisis in  Spain will be resolved, provided 
the years 1947 and  1948 are n o t exception
ally dry. N um erous barrages in th e  pro
cess of construction will assure adequate 
hydro-generation as from 1949, oven in  
spite of exceptionally dry  w eather.

* * *
A 10 000 kW  turbo-generator and  two 

boilers, each producing 150 tons of steam , 
have s ta rted  work a t  th e  Zouievo electric 
p lan t in th e  Donetz. Supply is now 
assured to  the  surrounding mines and 
plants, and by the end of this year it  is 
envisaged th a t th e  pre-w ar potential of 
350 000 kW  will have been re-established.
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Brushgear Insulation.—The use of syn

thetic resin mouldings (plasties) is shown 
in Fig. 1. The upper moulding forms the 
brush-rocker for certain fractional horse
power machines. In  larger machines, such 
a t  those used for general industrial pu r
poses, the rocker is invariably of m etal

Fig. 2 .— Various insulations fo r brushgear

a tem perature  of 150° C. In  spite of this 
it  m ay “  give ”  a little and it is advisable 
to  tighten the spindles while the m achines 
are ho t on test. A lternatively, the 
assembled rockers m ay bo p u t in a stove 
for heating and afterw ards tightened. The 
end is scaled w ith a. plug of m icanite, and 
the surface is pro tected  by a lap of silk 
tape  and several coats of shellac varnish.

The right-hand figure shows the use of

Fig. I .— Application o f plastics to brushgear
and  -the insulation is applied to  th e  spindle. 
One m ethod of doing th is is shown by the 
centre figure. The lower p icture indicates 
how insulation m ay be applied to  brush- 
holders. Tliis is a  common form used 
in domestic apparatus.

The upper illustration in Fig. 2 illustrates 
one of m any different forms of. brush- 
spindle for traction  motors. The insulation 
consists of a square tube of moulded syn
thetic-resin paper forced on to the square 
shank of the spindle and seen to  the left 
of the porcelain. The porcelain, which 
serves to  provide a  definite creepage d is t
ance to  earth , is cem ented on the paper 
tube. Tho outer end is closed w ith a 
plug of synthetic  resin paper board , made 
to fit tightly  in th e  end of the  tube  and 
cem ented in position.

* Parts I, n ,  n ,  iv, v, vi, v i i ,  v iii, ix, x, xi, xn , xn , xiv, 
xv, xvi, x v i i  appeared i n  T h e  E l e c t r i c i a n  o f  April 2 6 ,  
Atay 10, Atay 24, June 7, June 21, July 5, July 19, 
August 2, 16, 30, September 20, October 4, 18, Novem
ber 1, 15, 29, and December 13, respectively.

Fig. 3 .-T w o  methods o f winding small armatures

synthetic-resin paper board for insulating 
brush holders. Synthetic-resin paper 
tubes are slipped over tho bolts. This

1822

INSIDE OF ELECTRICAL MACHINES
by  R . H . R O B IN S O N , B .E ng ., A .M .I .E .E .

IN this article, Part- X V III*  of the series, 
is illustrated  the application of insula

tion to  brushgear of various types. 
Methods of insulating the windings of 
fractional horse-power m otors are also

Micanite is moulded on the shank of the 
spindle shown on the left. To avoid 
shrinkage of the insulation in service, it 
is given a long baking in the mould nt
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principle is frequently  employed for insu
lating th e  b rush arm s of largo d.c. 
m achines of tho  type shown in Fig. 1 in 
P a rt X V I of th is series. This insulation 
is Class “ A ” , b u t can roadily be made 
Class B by using micanite.

LEADS TO C OM M : INSULATED 
, W IT H  STOCKINETTE SLEEVING 

V 16 LEATHEROID \  B U ILT  U P T O  BOTTOM 
S TAM PIN G S \  OF COMM. SLOT W IT H

SLOT L IN E R  TO y \  \  V 2 "  COTTON TAPE
EXTEND 5 M M  BEYOND 
EDGE OF CORE

n
i u 1

J i
ONE LAYER OF VARNISHED ^ 2  T H IC K  D IS H E D ^ - T t U R N S OF 
COTTON CLOTH BETWEEN PRESSPAPER VARNISHED
LAYERS AND OVERLAPPING W A S H E R S  COTTON TAPE
SLOT SPACERS

Fig. 4.— Section of armature wound with 
formed coils

Tho bottom  com ponent consists of a 
synthetic-resin paper tube  pressed on to  a 
knurled steel spindle. I t  is a very useful 
brush spindle for tho sm aller si7.es of 
industrial m achines, both d.c. and a.c.

The m oulded typos in Fig. 2 m ust bo 
k ep t as th in  as possiblo. In  no case 
should the thickness of the insulation 
exceed i t  in -

Fractional Horse Power Machines.—  
Thoro are m any types of fractional horse
power machines. There is th e  stra igh t 
d.c. type which will only run on direct 
current, tho universal typo which will run 
on d.c. and  a .c., various types of single
phase a.c. machines, and  also normal 
three-phase motors. We are no t con
cerned w ith tho basic principles in the 
operation of these various types, b u t only 
the insulation of the ir windings. For 
our purpose tho whole series m ay be 
divided into two groups, those w ith a d.c. 
type of winding, and  those w ith an a.c. 
type . Descriptions will follow this group
ing.

Wire Coverings.—W ith such diverse 
types and sizes of m achines it  is natural

th a t m any kinds of wire covering are 
employed. The increasing availability  of 
synthetic-enam elled wire will, no doubt, 
resu lt in  m any of th e  coverings which 
had  to  be used in th e  p a s t becoming obso
lete. This refers particularly  to singlc- 
and  double-silk, onamel-silk, enamel and 
papor, and  single- or double-cotton 
coverings. In  view of this im pending 
change it m ay be worth-while recording 
briefly the uses m ade of the various cover
ings. Any one w ith experience in using 
these coverings will know how frail and 
troublesom e some of them  can be.

Silk-covered, enamelled and  enamel 
and  silk-covered wires, owing to their th in  
covering, have been in favour for the 
sm aller sizes of machines, chiefly for 
arm atures and  field coils.

In  Fig. 3, two m ethods of winding a rm a
tu res are shown, Form er-w ound coils are 
employed in the arm atu re on the left. 
These m ay be of any typo of textile 
covered wire, b u t no t ordinary enamelled

FIB R E  W EDGE

0 -0 0 3 "C O T T O N  TAPE OR S IL K  TAPE 

VARN. COTTON CLOTH- PRESSPAPER 0-012’  

O -02"PRESSPAPER 

O-OOS’ COTTON TAPE

Fig. 4a.— Slct insulation of Fig. 4

wire. T hs only satisfactory m anner in  
which an arm atu re  can  bo wound w ith 
ordinary enamelled wire is to ro ta te  it  
ab o u t its  shaft and feed the wire in to  tho 
the slots as shown in tho m achine on the 
right. D ouble-enam elled wire m ay be 
used for small stators, b u t needs careful 
handling if short circuits are to  be 
avoided. In  larger f . h . p .  m achines, e ither 
d .c. o r a.c., fine d.c.c. proved th e  m ost

COTTON TAPE 
END W IN D IN G  SHIELD

FELT BUFFER W ASHER 
(ALTERNATIVELY , \  
VARNISHED CAM BRIC)

• 0 2 “ TH IC K  PURE M IC A  
SEPARATO RS

END IN S U LA TIN G  LA M IN A TIO N  
0 - 1 "  PRESSBOARD »

■ 0 0 5  T H IC K  V A R N IS H E D  
C AM BRIC  SEPARATORS

FIBR E WEDGE - 0 4  T H IC K

S H A FT IN S U LA T IO N  3  LAYERS -0 1  T H IC K  V A R N IS H E D  C A M B R IC

W IN D IN G S  D IPPED  
A N D  BAKED  IN 
“ H E R M O -SETTIN G  
O IL  M O D IF IE D  
R ESIN  V A R N IS H

W IN D IN G S  
T H E R M O -S E TTIN G  
ENAM EL COVERED 
W IRE

0 0 8
V A R N IS H E D
C A M B R IC

•0 1  F IB R E  LIN ER  

SECTION THRO' SLOT

Fig. 5 .-Section of armature, with wire wound direct into slots. Fig. ¡a.-Slot insulation of Fig. 5
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reliable covering until the arrival of the 
synthetic  enamel covering.

Direct Current ( F .H .P . ) .—U nder this 
heading are included the plain d.c. and

h i .  THICK VARNISHED PRESSPAPER 
WASHER BETWEEN COIL AND CORE 

SH UNT W INDING  OF TO EXTEND 5 MM BEYOND COIL ON
ENAMEL COVERED \  ALL SIDES I TWO TU RNS OF
W IR E \  \  VARNISHED

COTTON CLOTH
M m e e - i i f l u n ik i r r t  . • I BETWEEN SHUNTSERIES W IN D IN G  O \  »SERIES COILS
ENAMEL COVERED v 1 ^  w w ®
WIRE

ONE LAYER V2 TA P-007*
VARNISHED CAMBRIC
ONE'LAYER V L A P  ^  VARNISHED PRESSPAPER' COMPLETE
PooI - c o t t o J t a p e  I ^ b̂ t a s s h o w h .

1/2  LAP COTTON 
TAPE

Fig. 6.— Two methods o f insulating compound 
field coils of F . H . P .  motors 

tho universal typos. Fig. 4 is a  longitu
dinal section of an a rm atu re  w ound w ith 
formed coils, and  Fig. 5 one in  which the 
wire is wound d irect in to  tho slots. Cor
responding slot sections are shown in Figs. 
4a and  5a. In  the former, t'ho slot trough 
is of varnished cotton-cloth stuck  to  press
paper, sometimes know n as  composite slot 
insulation. In  th e  la tte r  th e  components 
are em ployed separately.

T he two sections in Fig. 6 show how 
small field coils m ay be insulated. If  the 
coils arc very small varnished silk or 
rayon m ay bo used in place of the 
varnished cambric shown in th e  le ft sec
tion, and a  piece of varnished pressboard 
interposed' betw een the  coil sides and 
the pole.

o f  F . H . P .  m a c h i n e s  
i s  s p e c i f i e d  for s o m e

ONE LAYER OF S IL K -M IC A  TAPE 
’/2  L A P  A N D  ONE LAYER OF 
B IT U M E N -IM P R E G N A T E D  COTTON 
TAPE , PUT ON AFTER CO IL HAS

For larger types 
m icanite insulation

WOOD OR LEATHEROID 
WEDOE

required for enabling the coils to  be fed 
through the slot opening.

Alternating Current Machines ( F .H .P .) .
—Those comprise several types. Some 
have single-phase windings w ith an 
auxiliary winding for starting . O thers 
have three-phase windings which m ay  be 
of th e  single layer, or tho two layer typo.

A single-phase type  of w inding is 
depicted in Fig. 8 . The coils are wound 
on formers and  insex-ted into the slots a 
few tu rn s a t  a  tim e. Double-enamel or 
synthetic-enam elled wire is useful for these 
coils. Owing to the h igh electric strength  
of th e  enamel it  is possible to use simple 
troughs of 12 or 15 mils varnished prcss- 
paper as shown in the section in Fig. 9. 
Similar m aterial is fixed betw een tho end 
winding portions of th e  coils where they  
come close together. T he wedges m ay  be 
of wood, leatheroid or synthetic-resin paper 
board.

A three-phase sta to r w inding of the  single

MOULDED 
MICANITE 
CENTRE PIECE 
I M M .T H IC K

1 LAYER  
V  EGYPTIAN 
COTTON TAPE 
l^ L A P -  -

COILS TAPED .
W IT H  1 LAYER 
V i "  EGYPTIAN , 
COTTON TAPE % LA P • 1  M M  PRESSPAPER FOLDED 

OVER UNDER WEDGE 
, ih .c n  n n  T 0 P  A N °  BOTTOM W ASHERS
o m r . i S ™  i K i !  1 M M - M IC A N ITE . EDGES TO BE
B U IL T U P O N  -2 M M  PRESS BOUND W IT H  J /A "W ID E  RAW

S IL K  TAPEPAPER

Fig. 7.—  The use o f micanite insulation in d.c. f . h . p .  motors 
purposes, especially on board  ship. D ia
gram s showing how m icanite is used are  
reproduced in Fig. 7. The inner slot 
liner of .2 mm . (.008 in.) presspaper is

Fig. 8.—Single-phase f . h . p .  stator
enamel or synthetic enamelled 
wire is suitable for those wind
ings. The slot trough m ay be 
of the varnished-cloth press- 
paper variety  (12 mils thick) 
or of 12 or 15 mils varnished 
presspaper. In  sp ite  of the 
good electric streng th  of the 
covering it  sometimes fails 
when a  pressure te s t of 1 500 
V is applied betw een phases 
during m anufacture. F or this 
reason the coils a re  reinforced 
w ith  one layer of cotton  tape. 
The coil leads are insulated by 
having a  length of varnished 
cotton sleeving slipped over 
them .

In  m otors approaching one horse-power 
size a  tw o layer w inding is sometimes em 
ployed. Mica presspaper troughs m ay  also 
be used, especially w ith textile  covered
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wire. W ith th is type  of w inding there m ay 
bo th e  full phase voltage between the two 
half coils in  a  slot. I t  is thereforo im 
po rtan t to  ensure th a t  th e  two are well 
insulated from  each other. A m ethod of 
doing th is is shown in Fig. 11, where a  
separate inner liner surrounds the upper 
half coil. The insulation betw een coils in 
th e  end w inding m ay be provided ny ta p 
ing, or suitably shaped pieces of varnisned 
presspaper m ay be inserted betw een them .

Tests D uring M anufacture.—The various 
tests for short-circuits, opon-circuits, 
etc., described in  P a rt X V II of th is series 
are applied to  these machines. The high- 
voltage tests, however, are n o t based on 
B.S. 168, to  which reference was m ade in

S L O T  L I N E R

MAIN WINDING OF THERMO- 
[-SETTING ENAMEL COVERED 

W IR E

INTERCOIL INSULATION

HIGH-GRAOE ELECTRICAL 
PRESSBOARD -OIS’ THK.

START W INDING

SLOT W EDGE -0 2 0 "  THK.
'  LEATHEROIO

Fig. 9 .— Section through slot of single-phase 
stator, containing both main and start windings

th a t  article, b u t to  B.S. 170, which is dealt 
w ith in the section below. As a  general 
rule, the high-voltage tests applied to  small 
windings during m anufacture are in  the 
natu re  of “ flash ”  tes ts, i.e ., th e  voltage 
is applied for only a  few seconds. The 
voltage is usually 1 500 V.

Tests A fter M anufacture.—Tests are 
covered in B.S. 170-1939, Electrical P er
formance of Fractional Horse-Power Elec
tric Motors and Generators w ith Class A 
Insulation. Only the high-voltage and

Fig. io .— Three-phase f . h .p .  stator

insulation resistance tests come w ithin the 
scope of the present article.

T he specification stipulates th a t the 
high-voltages given in Table I are to  bo ap 
plied only to  a new and  com pleted machine 
in norm al working condition w ith all its 
parts  in place and, unless otherwise agreed,
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shall be carried  ou t a t  the m anufactu rer’s 
works, preferably a t  the conclusion of the 
tem perature te s t of the machine. I t  is to 
be applied between th e  windings and  the

W OOD OR F IB R E  W E D G E  

o -2 o " l e a t h e r o i d

0 '0 0 4 ” PR ES S P A P E R

0 * 2 ” P R E S S P A P E R

0 -0 1 2 "  M IC A N IT E  B U IL T  ON 
O -O O S'PRESSPAPER

Fig. 1 1 .-S lo t ittsulationfor three-phase winding

frame of the machine. The duration  of the 
tes t shall be no t less th an  5 seconds for 
m achines of continuous ratings up  to  and 
including -J- h . p .  per 1 000 r.p .m ., or 250 W

TA B LE 1.—T E S T  V O LTA G E
Item
No. Description of machine

1 For all machines wound for
50 volts or less.

2 For machines wound for
voltages higher than 50 
volts up to and including 
250 volts.

3 All machines wound for more
than 250 volts.

Test-voltage
(r.m.s.)

Volts
500

1 000

1 000 plus twice 
rated voltage.

or VA per 1 000 r.p .m ., and  n o t less than  
1 m inute for larger machines. The volt
age is to  be a lternating  a t  any  frequency 
betw een 25 and  100 cycles per second. The 
insulation resistance should be no t less than  
1 megohm a t  500 V d.c. This te s t is 
invariably carried o u t w ith a  500 V megger.

Electrical Overseas Trade

E LECTRICAL exports for Novem ber 
were of the total value of £6 026 633, 

com pared w ith £1 336 203 in Novem ber 
las t year and  a m onthly average of 
£1 814 114 in  1938. E lectrical goods and 
appara tu s to talled  in value £4 091 688 , as 
against £890 496 for th e  corresponding 
m onth  las t year and electrical m achinery 
also showed a  substantial increase, the 
value of generators shipped being £529 937, 
motors £278 380, o ther m achinery 
£789 969, vacuum  cleaners £164 716, and 
welding m achinery £108 686. The value of 
exnorts over im ports for th e  m onth  showed 
a balance of £5 795 317. T he num ber of 
wireless sets exported num bered 47 699, 
com pared w ith 1 215 in N ovem ber las t 
year. The value of th e  exports for the 
eleven m onths of th e  y ear was £47 617 279, 
contrasted w ith £24" 372 967 for eleven- 
tw elfths of las t year and £29 955 278 in 
1938, while the im ports for th e  same period 
were of the value of £681 667. showing a 
credit balance of £46 935 612. Im oorts for 
eleven-twelfths of 1938 were £3 564 166.
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Electrical Personalities
MR. JAMES B. GLEN, borough electri

cal engineer of Tynem outh for 12 years, 
is to retire  a t  th e  end of th is m onth after 
42 years w ith the undertaking, which has 
been in existence 46 years. There have 
been only two m anagers—Mr. Glen and 
h is predecessor, Mr. C, T urnbull, who was 
m anager 34 years.

COLONEL SIR  A. STANLEY ANG- 
W IN, assistan t director-general (engin

eering) an d  engineer- 
m  - chief o f  t h e  
General Post Office, 
has been appointed 
chairm an of the  new 
board of directors of 
Cable and  Wireless, 
L td ., who will oper
a te  the undertaking 
from Jan u ary  1, 
when it  passes into 
full S tate ownership. 
Mr. John  Innes, who 
is now depu ty  secre
ta ry  of the M inistry 
of Fuel and Power

COL. SIR A. S. A N G W IN  tancj  w a s  f o r m e r l y

director of th e  Tele
comm unications D epartm ent of the G .P.O., 
will be managing director. Sir Stanley 
Angwin was president of th e  I .E .E . in 
1943-44, and details of his career were 
given in T h e  E l e c t r i c i a n  of Septem ber 3,
1943. Sir E dw ard Wilshaw, th e  outgoing 
chairm an of th e  com pany, w ith which he 
has been associated for 53 years, will re
main chairm an of Cable and Wireless 
(Holding), L td.

Mr. A. J .  GILL, depu ty  engineer-in- 
chief, is to succeed Sir A. Stanley Angwin 
as engineer-in-chief of the General Post 
Office. He entered the service of the 
G .P.O. in 1913.

MR. JO H N  R A TTER  has been 
appointed civil engineer (m aintenance) in 
th e  departm en t of the Chief Engineer, 
L .P .T .B ., to  da te  from Jan u ary  1.

MR. R. L. BATLEY, generation en
gineer in the Swansea electricity under
taking, has been appointed  superin tendent 
engineer of generation in the service of the 
Liverpool Corporation.

MR. F . A. K LO PPE R T , who has been 
managing director of Philips’ works at 
B lackburn since last February , has been 
appointed production director of the firm ’s 
English organisation and takes up his 
new duties on Ja n u a ry  1. His successor 
will be Mr. C. De W it, who was for 
ten years on th e  financial executive of the 
firm’s English organisation. The B lack
burn  works were visited last week by 
Mr. F . J . Philips, of E indhoven, H olland,
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news of their social and business 
activities for publication in this page. 
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son of D r. A. F. Philips (president and  
founder of the Philips organisation).

VISCOUNT FALM OUTH, head  of the 
F ire Research (“  F  ” ) Division, D .S .I.R ., 
and a p as t president .of the  E .D .A ., is 
chairm an of the F ire R esearch B oard 
which has been appointed  jo intly  by the 
D epartm ent of Scientific and Industria l 
R esearch and  th e  F ire Officers’ Committee. 
Among th e  mem bers of the B oard are 
Dr. S. F . Barclay, head of the research 
departm ent of M ather and P la tt, L td ., 
and  D r. P . D unsheath , consulting engineer 
and  director of W. T. H enlev’s Telegraph 
Works Co., L td .

SIR  R O B ERT WATSON-WATT, 
Scientific Adviser on Telecommunications 
to the Air M inistry, gave a  lecture in 
F rench on “  R a d a r ,”  under the auspices of 
the B ritish Council, in Paris, on Decem
ber 18. He used the B ritish ra d a r  section 
of the U .N .E .S.C .O . exhibition to  illus
tra te  the lecture. This was the first of 
a series of lectures by em inent B ritish 
scientists being arranged in Paris by th e  
B ritish  Council in co-operation w ith  French 
organisations.

MR. JAM ES LOTHIAN, form erly the 
assistan t traffic superin tendent a t  the 
G .P.O ., E dinburgh, is now w ith 
U .N .R .R .A . in Yugoslavia, having been 
len t by the  P o st Office to th e  U .N .R .R .A .

MR. ja m e s  l o i  h i a n ,  telecommuniations specialist 
at U .N .R .R .A . presentation of a radio- telegraph 

transmitter to Yugoslav M inistry o f Posts
Yugoslav Mission as industrial rehab ilita
tion specialist for telecom m unications. The 
photograph reproduced on this page was
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taken  a t  a  recent ceremony near Belgrade 
to  m ark the handing over by U .N .R .R .A . 
to the Yugoslav M inistry of Posts o£ a 
5 kW  radio-telegraphy transm itter, type 
TFS 31, m anufactured  by  th e  Marconi 
W ireless Telegraph Co., L td ., Chelmsford. 
This tran sm itte r will provide Yugoslavia 
w ith the first reliable in ternational tele
graphic link i t  has had  since the war with 
such places as London and  Moscow. The 
chief radio engineer, M. Svetozar Rimic, is 
seen on th e  left of the picture.

S IR  EDW ARD W ILSHAW , chairm an 
and m anaging director, and the following 
directors and  officials of Cable, and  W ire
less, L td ., will vacate  their offices as a 
resu lt of the acquisition b y  the Govern
m en t of the shares of the company : Jo in t 
managing d irec to rs : Tho Hon. Jocelyn
Denison-Pcnder, Mr. R . E . Luff. 
D irectors: Mr. E . G. Brooke, Lord Oour- 
tauld-Thom son, Lt.-Col. Iv o r F raser, Mr.
A. H. Ginman, Admiral H . W. G rant, 
Lord Inverfortli, B rigadier H . J .  Lenton, 
Hon. George Peel, Sir H arry  Twyford, Sir 
John  Wardlarv-lMilne. Officials who are 
mem bers of the board of m anagem en t: 
Mr. J .  U. B urke, assistan t secretary ; Air. 
W. G. Edm onds, staff m anager; Air. H . W. 
Grove, traffic m anager; Mr. W. G. R . 
Jacob , engineer-in-chief; Air. E . K . 
Jenkins, secre tary ; Air. F . H. Alaitland, 
assistant secretary  to board of manage
m ent. O ther officials; Air. D. L. Flexm an, 
contracts m anager; Air. A. Sabater, joint 
deputy  traffic m anager; Air. J .  H. 
H anm gan, deputy  staff manager.

Obituary

AIR. G. W U TH RICH, general m anager 
and chief engineer of Oerlikon, L td ., on 
December 1G. Air. W uthrich came to 
London a t  the  tu rn  of th e  cen tury  and 
during the  intervening years devoted the 
whole of .his boundless energy in an  ou t
standing m anner, to  the service of his firm. 
H e was a  m em ber of the I .E .E . The 
crem ation took place on D ecember 20. a t  
the Golders Green Crematorium.

PR O F. PAUL LANGEYTN, the French 
physicist, in Paris, aged 74 years. H e was 
well known in England, having studied a t  
the Cavendish Laboratory under J .  J . 
Thom pson. D uring the 1914-18 war he 
worked a t  Harwich on m ethods of sub
m arine detection. An au thority  on the 
ionisation of gases and  on relativity , he 
m ade an international repu tation  by 
pioneer work in the electron theory  of 
magnetism . For this he received tho 
Copley Medal of the Royal Society in 1940. 
Recently he had  acted as an  adviser to  th e  
French Atomic Energy Commission, and 
had worked on nuclear fission.

AIR. R . X. VYVYAN, formerly engin- 
eer-in-ehief of th e  Alarconi Company and 
one of th e  early pioneers of wireless, a t

Falm outh on December 14, aged 70 years. 
Air. Vyvyan joined the technical staff of 
the Marconi Company in March, 1900. He 
supervised the erection of th e  Poldhu 
station for th e  first transatlan tic  experi
m ents, also built th e  fam ous wireless 
station a t  Cape Cod, and, later, th a t  a t  
Glace Bay, Canada, which for some years 
was th e  w estern link in the first regular 
transatlan tic  wireless service. A t th a t 
tim e he was managing engineer in Canada 
for th e  com pany. In  1909 he was made 
superintending engineer of th e  company. 
He then  conceived the idea of an  Im perial 
wireless chain, a project w ith which he 
became so intim ately connected. Air. 
V yvyan was associated w ith Alarconi and 
F ranklin  in the developm ent of the sho rt
wave beam  system  used in th e  Im perial 
wireless stations and  was responsible for 
th e  construction and  engineering design of 
those stations. Air. V yvyan was ap 
pointed engineer-in-chief of th e  Alarconi 
Company in 1923 and consulting engineer 
in 1932. From  1930 till 1932 he also held 
the position of joint engineer-in-chief of 
Im perial and In ternational Communica
tions, L td .. which becam e Cable an d  W ire
less L td . He retired in 1936.

Educating Engineers

T H E aim s of engineering education and 
m ethods of selecting young p?op!e 

for higher technical training were among 
points discussed a t  a  m eeting of th e  E ngin
eers’ Guild, on December IS. Opening the 
discussion, Prof. C. L. Forteseue began 
w ith a  definition. The real function of 
education of any kind, he thought, was to 
give the individual opportunity  to  develop 
his faculties to  a m axim um , in order to 
make the greatest contribution to the  wel
fare of th e  com m unity. In  view of the 
capital involved in training a  m an  to  the 
highest standard , th e  greatest care should 
bo exercised in selection. The professional 
engineer, he thought, m ight well do the 
same early training as th e  semi-skilled 
m an. He did not agree w ith the  a ttitu d e  
of some sections of industry , which 
appeared to  seek m en likely to  give quick 
retu rns, ra ther than  those w ith tho best 
brains. Concluding. Prof. Forteseue said 
th a t those who failed exam inations were 
no t necessarily bad engineers, and they 
should be given o ther opportunities. In 
deed, a  m ajor problem to-day was over
coming the feeling of frustration  among 
those who would never reach th e  higher 
positions. Among speakers who took p a rt 
in the discussion, D r. L. E . C. Hughes 
emphasised th e  im portance of a  thorough 
knowledge of the “  fundam entals.” There 
was scope, he  thought, for training for 
higher adm inistrative positions.
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A S foreshadowed in T h e  E l e c t r i c i a n  
of December 13, and  after a  review of 

the prospects of fuel supplies for industry  
during the  coming w inter, th e  M inistry of 
Fuel has issued S.R. and O. 2087, which 
will apply to every industrial consum er and 
also to  every non-industrial consumer, 
which norm ally consumes m ore than  
130 000 units annually.

The scheme will tako the form of a 
S ta tu to ry  O rder requiring industrial con
sumers to  restric t their consum ption of 
electricity in th e  4-weekly period beginning 
December 30, and in each of the  tw o fol
lowing 4-weekly periods. The object of 
this order is to  secure th a t  consum ption of 
electricity b y  industrial undertakings as 
a  whole during each of these three 4-weekly 
periods shall no t exceed in  th e  aggregate, 
consum ption in the  4-weekly period im 
m ediately preceding a m eter reading m ade 
early in December, 1946.

I t  is recognised, however, th a t  owing to 
changes in  the volume and  character of 
o u tpu t, process changes, w eather varia
tions, etc., it would n o t bo equitable 
rigidly to  restric t every undertaking to its 
actual consum ption in  th e  base period. 
The order accordingly provides th a t  con
sum ption in each of th e  three 4-weekly 
periods shall be reduced by  2£ per cent, be
low th e  base level. A t tho same time, 
arrangem ents will bo m ade b y  w hich the 
savings in  electricity secuied b y  this 21 
per cent, reduction will be m ade available 
for assisting on an ad hoc basis those firms 
whose consum ption i t  would bo unreason
able to  restric t so severely. Applications 
for such ad hoc assistance should be ad 
dressed to  th e  Regional Controller of tho 
Production D epartm ent concerned and 
should be accompanied by  evidence sup
porting tho claim.

CHECK BY METER READING
Tho S ta tu to ry  O rder will also require 

each consum er to read its electricity m eters 
weekly, to  keep a  record of those readings 
and to  bold th a t  record available for in
spection.

Proposals for reducing consum ption and 
to  preven t m ore severe restrictions before 
the end of th e  w inter, have been sent by 
th e  Birm ingham Electric Supply Commit
tee to the  M inister of Fuel. These a r e : 
(1) The restriction on industria l and com
mercial establishm ents to  be increased for- 
w ith, preferably by  a  G overnm ent Order 
requiring them  to bo closed for approxi

m ately one day per week, tho closed day to 
bo staggered so as to  produce uniform re
duction th roughout the working week. This 
would, in addition to  saving fuel, reduce 
tho risk of load shedding due to  p lan t 
shortage. (2) An im m ediate G overnm ent 
Order requiring all domestic consumers to 
exercise the m ost rigid economy and im
posing penalties in every case of unneces
sary or wasteful use of electricity. (3) 
An im m ediate G overnm ent O rder proh ib it
ing all retail sales of domestic electrical 
heating apparatus, except where covered 
by  medical or priority  certificates.

FUTURE DANGERS
“  These suggestions are  exceedingly 

d rastic ,”  th e  Committee says, “  b u t it 
m ust be emphasised th a t , in  th e  light of 
the information a t  present availablo to  this 
undertaking, any  lesser restrictions or any 
delay in their application can only lead 
inevitably to  even more severe restrictions 
before tho w inter is over.”

The Committee, in a  sta tem en t issued 
las t week, refers to S. R . and  O. No. 2087, 
and points ou t th a t  by  its application the 
overall saving in coal likely to  bo effected 
b y  the  Birm ingham  undertaking, it  is esti
m ated, would be abou t 3 per cent, to  4 
per cent.

The fuel position w ith which tho 
undertaking is faced, th e  statem ent 
continues, is th a t, if th e  present rates 
of coal delivery and  consum ption are m ain
tained, then, in the light of experience in 
previous w inters, the coal stocks will be 
completely exhausted b y  about tho  end of 
Jan u ary , and  from  th a t  tim e un til th e  end 
of March the undertaking will be entirely 
dependent on deliveries and, w ithout stock, 
will be unable to  generate more than  about 
75 per cent, of the cu rren t required to  m eet 
the dem and.

Since October 1, i t  had been necessary 
to  draw  m ore th an  47 000 tons of coal from 
stock and th e  present actual stock posi
tion is a t  least six weeks below th e  pro
gramme.

In tho absence of any assurance of im
m ediate and  substan tia l increased coal de
liveries, it  is evident th a t  th e  restrictions 
b rough t ab o u t b y  th e  O rder a re  to tally  in
adequate, and more drastic restrictions are 
im perative. I t  is estim ated th a t an over
all restriction in consum ption of approxi
m ately 124 per cent, beginning a t  Jan u ary  
1 is needed locally to  avoid any  greater 
enforced reduction during any  week up  to  
March 31.
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Domestic Fuel Policy
Supply Industry’s Memorandum on Simon Report

M ANY of the recom m endations made 
by the Fuel and  Pow er Advisory 

Council, under the chairm anship of Sir 
E rnest Simon, in its  Report' on Domestic 
Fuel Policy, a re  criticised and opposed in 
a  m em orandum  issued by the E lectricity 
Supply Industry , giving th e  observations 
of a  com m ittee appointed by the Electricity 
Supply Jo in t Committee (representative of 
all m unicipal and  com pany electricity sup
ply undertakings in G reat B ritain) and- by 
the Council of the B ritish E lectrical D e
velopm ent Association, to consider tho 
report. Tho chairm an of th e  Committee 
was Mr. Leslie Gordon, clerk and solicitor 
to th e  London and  Home Counties J .E .A .

A good deal depends, s ta tes  the Com
m ittee , in the consideration of the  Teport 
of th e  Advisory Council, upon the formulae 
used  in  arriving a t  th e  com parative s ta te 
m ents of the various efficiencies referred 
to  in the definitions, and how those for
mulae are bu ilt up. The electricity industry  
challenges th e  formula;, and  tho conclusions 
based upon them .

PUBLIC PREFERENCE
I t  is contended th a t  i t  cam e within the 

term s of reference to th e  Advisory Council 
to  give a tten tion  to  tho trend  of p u b lic  
opinion, and th a t  th e  evidence subm itted  
by tho  E lectricity  Commissioners and  by 
tho electricity supply industry  left no 
doub t upon th a t  point. F u rth e r evidence 
of th is trend  of public choice in favour 
of electricity is quoted.

T he industry  agrees with] the sum mary 
of objectives and  m any of the recom men
dations forming C hapter XV of the Ad
visory Council’s report, if am ended to  give 
effect to  th e  in d u s try ’s observations. The 
objectives are in fact tho recognised aims 
of th e  electricity supply industry , namely : 
(a) To ensure good standards of heating 
in the house; (b) to  ensure low costs and 
more convenience for the householder: (c) 
to  secure national fuel econom y; (d) to 
ensure smoke abatem ent.

“  Since electricity is adm ittedly  th e  only 
medium which can be used as tho sole 
source of all lighting, heating, cooking, 
w ater heating, refrigeration, m ains radio, 
vacuum  cleaning and all o ther power 
requirem ents on domestic prem ises,”  states 
the M em orandum, “  th e  supply industry' 
suggests th a t , consistent w ith the preserva
tion of freedom of individual choice, a  more 
realistic lino th an  th a t  suggested b y  th e  
Advisory Council would be for the industry  
and  the Governm ent to  combine in  an  effort
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to  ensure th e  w idest possible use of elec
tricity' for all purposes a t  a price which 
would enable all domestic users to take 
advantage of the service. The Advisory 
Council appears to  have overlooked the 
fact th a t, in  regard to  generation, distri
bution, new  and  approved appliances, and 
m ethods of use and control, electricity 
is still passing through a  rapid ly  moving 
evolutionary stage. The n a tu re  of the 
supply of electricity will rem ain unaltered  
for all foreseeable tim e, b u t the  methods 
of producing, d istributing, and using i t  will 
a lte r and  im prove. In  these circum stances, 
it  is n o t a  sound policy to comm it the 
housing program m e of tho country  to  a 
system  of heating w hich m ay shortly  be
come com pletely ou t of d a te .”

Comments upon the recom mendations 
of the Advisory Council are given below.

HEATING APPLIANCES
On tlie proposal th a t th e  G overnm ent 

should encourage th e  production of im 
proved heating appliances for all fuels 
and  for all domestic purposes, an d  th a t i t  
is particularly  im portan t to develop m ulti- 
fuel appliances to  bu rn  efficiently' and  as 
smokolessly as possible bo th  bitum inous 
coal and  smokeless solid fuels, tho com
m en t is th a t th e  use of solid fuel should 
be reduced to  a  minimum, to  avoid costs 
of transport, refuse disposal, domestic 
labour, in ternal decoration and  m aterial 
deteriorations, and atm ospheric pollution 
by' smoke. I t  is suggested th a t the first 
place should be given to developing h ea t 
appliances using electricity.

AN OBJECTIONABLE PROPOSAL
Strong objection would be taken  to  the 

proposed free issue of solid fuel appliances 
by  th e  G overnm ent a s  p a rt of tho subsidy 
in subsidised houses, unless corre
sponding arrangem ents were m ade in 
respect of electrical appara tu s designed 
for the same purpose. T he principle of 
free issue of special heating appliances p u r
chased w ith taxpayers’ money is depre
cated.

The proposal th a t th e  main w inter space 
and  w ater heating load  should be taken  by  
solid fuel, is n o t acceptable on the grounds 
th a t it involves greater costs in connection 
w ith  th e  construction of prem ises, tran s
p o rt and handling  of fuel, th e  disposal of 
w aste and  continued atm ospheric pollution ; 
in addition, i t  unduly  limits the use of elec
tric ity , and disregards present and  fu ture  
developm ents.
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Objection is taken  to  the proposal th a t 
in te rm itten t space and w ater heating for 
short periods should be taken  by gas 
and  electricity on th e  ground th a t its  ap 
plication in practice on anything like a 
national scale m ay prejudice the m ost effec
tive use of electricity for all purposes 
th roughout the country. A deliberately 
restrictive policy is n o t in  th e  best interests 
of the consum er or th e  nation.

FREE COMPETITION WELCOMED

On the recom m endation th a t subject to 
the above proposals, the domestic heating 
field should be loft for free competition 
between the various fuels, tho comm ent 
is : There is no objection to  free competi
tion w ith o ther fuels over th e  whole sphere, 
bu t objection is taken  to  com petition being 
limited to  a  sphere which m ight have 
the effect of creating a  situation  in which 
the industry  could not provide th e  m axi
mum  benefit which would be possible 
under freo com petition.

Tho recom m endation of the Advisory 
Council w ith regard to  the division of the 
load between different fuels, if p u t into 
effect sta tes th e  M emorandum, would 
render th e  carrying ou t of th e  recommen
dation th a t the u ltim ate objective should 
bo to  lay on electricity to  every house, 
even in th in ly  populated rural areas, more 
difficult, if no t impossible, from a financial 
point of view, and thus prejudice tho fuller 
rural electrification policy which the in
dustry  is actively pursuing and which it 
is the expressed in ten tion  of the  present 
G overnm ent to  support.

The observation on the suggestion th a t 
tho G overnm ent should encourage tho 
largest practicable increase in tho produc
tion of smokeless solid fuels suitable for 
domestic purposes, is th a t  th e  adm inistra
tion of the coal industry  in such a  way 
as to lim it the deve’opm ent of the elec
tric ity  supply industry  would be a retro- 
trade step, and  inimical to  the prosecution 
of a full production policy in industry  
and  a  full am enity policy in the home.

PRICE CONTROL

As to th e  proposal th a t  free com petition 
should continue betw een gas and  electri
city for domestic heating, subject to the 
condition th a t  th e  prices charged should 
be appropriately related to  costs, tho com
m ent is th a t  if tho  recom mendations of 
the Advisory Council w ith regard to  solid 
fuel a re  carried into effect, free competi
tion is impossible for electricity and gas, 
while the prices charged are already regu
lated by  the M inistry of Fuel and  Power 
to  safeguard the consumer. In  these 
circum stances the industry  would strongly 
object to any  outside au tho rity  having
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jurisdiction over prices as a  basis of 
competition.

Objection is taken to the proposal tha t 
the outcom e of the com petition between 
gas and  electricity and  th e  influence exer
cised by  the system  of tariffs upon the 
progress of th e  two industries should be 
kep t under constan t exam ination. “  I t  
does not seem ,”  comm ents tho industry , 
“  th a t the observations contained in the 
report upon tariffs are relevant to  the 
term s of reference to tho Advisory Coun
cil. If, however, the3’ should be deemed 
to bo relevant, the industry  wishes to 
placo on record its  disagreem ent w ith the 
m ethod of pu tting  tho case regarding elec
tr ic ity  supply tariffs as set ou t in  Appen
dix IV to the report. Tho h istory  of the 
electricity supply industry  is in itself 
sufficient to answ er tho queries raised in 
the rep o rt.”

I t  is suggested th a t only by the m ost 
extensive use of electricity can th a t  part 
of tho recom m endation which refers to 
standards of heating being provided “  a t 
tho lowest possible cost ”  be realised.

The industry  does no t object to houses 
having a flue suitable for solid fuel 
appliances in the living room, b u t objects 
to tho lim itation w ith regard to  o ther 
rooms. This lim itation imposed upon elec
tricity  services is contrary  to tho codes 
already suggested b y  th e  M inistry of
H ealth, the M inistry of W orks and other 
Governm ent departm ents.

INFORMATION CENTRES
W ith regard to  tho proposal th a t  the 

G overnment should establish inform ation 
centres in  London and  in  o ther principal 
cities in tho regions, w ith skilled staffs
of heating engineers, architects and  scien
tists, and w ith showrooms, where examples 
of all tho best types of appliances could 
be seen, the com m ent is th a t  tho electri
city  supply industry  is of the opinion th a t 
these services, which are, in fact, already 
provided to  a  large degree by th e  in 
dividual industries concerned, should 
remain the responsibility of those indus
tries. In  th e  in terests of economy and
efficiency some degree of co-ordination m ay 
prove to be desirable. I t  is considered
th a t tho activities of any centres should 
n o t be directed by  the Governm ent. They 
should be  of an  explanatory  na tu re  in 
order th a t th e  largest m easure of healthy  
com petition m ay bo preserved and a free 
choice to  th e  consum er ensured.

The M emorandum has been sen t to  the 
Prim e Minister, tho Chancellor of the 
Exchequer, the Ministers of W orks, H ealth  
and  Supply, th e  President of the Board 
of T rade, Members of Parliam ent and 
officials of local authorities, official elec
trical associations and  organisations of 
architects and  builders.
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Electrical Inventions----------
S q u irre l-C a g e  R o to r

A squirrel-cage m otor, of conventional 
construction, is described, in  which the 
ro tor has a  starting  winding of low re
actance and  high z'esistance, while the ru n 
ning winding is of high reactance and 
low resistance. The running winding is 
accom modated in holes a t  the bottom  of 
every second slot, and  the sta rte r winding 
lies in holes near the outer end of each 
slot.

The bars of the starting  cage winding 
which lio radially outside tlie running cage 
bars, it  is sta ted , carry  a smaller 
current than  the o ther bars of the 
s tarting  winding. This not only in
duces the effective hea t capacity of the 
starting  cage, b u t also produces therm al

stresses in the parallel connected bars, 
which expand differently owing to the 
difference in cu rren t flowing in alternate  
bars.

The arrangem ent suggested is shown in 
the drawing. There is a  running cage bar 
1 a t  th e  bottom  of every second slot and 
a starting  cage bar 2 near the oziter ond 
of each slot. All the starting  cage bars 
are connected to  a ring a t  one end of the 
rotor only. A t the opposite end, each 
starting  cage b a r  lying in  a  slot containing 
a running cage b a r is connected, by  an 
overhung end construction 3, to  the corre
sponding end of a  starting  cage bar one 
pole pitch aw ay and in an  unoccupied 
slot. B y th is means, the normal slot 
arrangem ent can bo used, and the resis
tance of the starting  cage includes the 
overhanging end connections, thus increas
ing the  hea t capacity  of the  winding. The 
rotor currents in corresponding slots are 
fully equalised;

General Electric Co., L td ., and E. 
Friedlander. Application date, Ju ly  12,
1944. No. 582 003.
S e lf-E x c ited  A lte rn a to r

In  the type of a lternator in which the 
d .c . exciting cu rren t is derived from the 
alternato r o u tp u t through a  rectifier circuit
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We give on this page abstracts of 
some recent electrical patents, which 
are prepared w ith the permission of the 
Controller of H .M . sta tionery  Office. 
These abstracts are w ritten  from  the view 
point of general interest and do not 
a ttem p t to define the scope of the in
ventions, nor indicate in which features the 
novelty lies. Complete specifications m ay 
be obtained from  the P atent Office, 25, 
I'Southampton Buildings, London, W.C.2, 
price Is . each inland, or Is . Id . abroad.

composed of dry-plato un its , difficulty m ay 
be caused b y  th e  fact th a t  the  resistance 
of such rectifiers to  small voltages is m uch 
greater than  their resistance to  larger vol
tages. The exciting cu rren t m ay, there
fore, no t be m aintained a t  a  sufficiently 
high value a t low o u tp u t voltages.

In  th e  example described, an alternator 
1 has its  field w inding 2 excited from the 
ou tp u t through the bridge rectifier circuit 
4. In  each arm  of the  bridge are several 
d ry  plate  rectifiers connected in series, the 
external connections being such th a t  some 
of the elem ents can be short-circuited by 
tho relay 5.

The operating winding 6 of tho relay 
is connected across the circuit 3 and  four 
pairs of contacts 7. Being responsive to 
the a.c. o u tp u t voltage, the relay closes 
the contacts 7 a t  low’ voltages and  opens 
them  when the o u tp u t is high. The prin-

ciple on which the invention depends is 
th a t th e  rectifier need no t be able to 
w ithstand a  voltage higher than  th a t to 
which it is m om entarily exposed and  th a t, 
if a  num ber of elem ents is connected in 
series, bo th  the rectifier resistance and  the 
voltage i t  will w ithstand increase as the 
num ber of elem ents is increased.

If the rectifiers are connected to the 
alternato r ou tpu t through transform ers, the 
relay 5 m ay be used to vai'y the tran s
form er tapping ratio .

General Electric Co.. L td ., and E . Fried
lander. Application date, March 13, 1942. 
N o. 582 086.
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Inquiries from Overseas Buyers
O V E R SE A S  readers of T h e  E l e c t r i c i a n  who wish to im port goods m anufactured  

by B ritish  firm s in  the electrical and allied industries are invited  to write to 
T h e  E l e c t r i c i a n , Bouverie House, 154, F leet S tree t, London, E .C A , giving details 
of the equipm ent in  which they are interested and quoting bankers’ references, and, 
where possible, the nam es of their B ritish  purchasing agents. Details of their require
m ents will then  be inserted for a  period in  this section under a reference num ber, 

free of charge. The section appears in  the last issue of each m onth .

R E P L IE S  to these inquiries should bo 
enclosed in separate envelopes, bearing 

th e  reference on the top left-hand 
corner, the rem ainder of tihe envelope 
being left blank for insertion of the 
buyer’s name and  address, and should be 
enclosed in a  covering envelope addressed 
to  T h e  E l e c t r i c i a n  a t  th e  above address. 
Stam ps to  co-ver Foreign or Dominion and 
Colonial postage m ust be affixed to  replies.

On request, regular advertisers will be 
furnished w ith th e  names, addresses and, 
where know n, th e  references and purchas
ing agents of any of those readers to  whom 
th ey  w ish to  forw ard catalogues or letters. 
S tam ped addressed envelopes should 
accom pany applications for this informo- 
tion.

Electric Pump.—Electric pum p for
Ceylon.—Ref. B .X . 1 /3024.

Electric Motors and Appliances.—Elec
tric motors, electrical domestic appliances, 
for Delhi, Ind ia .—Ref. X . 2072.

Electrical Gocds.— Radio sets, electric 
refrigerators, cooking stoves an d  fans, for 
A rabia.—R ef. B .X . 1/3033.

Domestic and Dairy Appliances.—Elec
tric  w ater hea te rs; milking m achinery for 
Ind ia .—'Ref. B .X . 1/3013.

Refrigerators and Cookers.—R adio sets, 
refrigerators, and  electrical cooking stoves, 
for Palestine.—-Ref. B .X . 1/3015.

Electric F ittings.—Electric fittings and 
lam ps, for K am pala, U ganda.—R ef. X . 
2004.

Electrical Appliances.— Electrical appli
ances and accessories, for B aghdad.— 
Ref. B .X . 1/3027.

Electric Motors.— Fractional h .p .  motors, 
} rr.p. single-phase, 220-240 V. a .e ., 1 450 
r.p .m ., impulse s ta rt, for A ustralia.—Ref. 
B .X .. 1/3011.

Cookers, Irons and Kettles.—Electrical 
appliances (irons, stoves, cookers, kettles, 
boiling rings), for Singapore, S traits Settle
m ents.—Ref. X . 2002.

Domestic Appliances.—Table electric
fan ., electric irons, domestic electric appli
ances and electrical goods, for Ju llundur 
Citv, Ind ia .—Ref. X. 2035.

E lectric Equipm ent and Tools.—  
B atteries, radio sets, refrigerators, elec
trical equipm ent, electric tools and  Diesel 
engines, for B aghdad, I ra q .—R ef. X . 2082.

Lighting Equipm ent.—Electrical appli
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ances of all types, fluorescent lighting, and  
small Diesel-electric light p lan t, for Nyasa- 
land.—Ref. ¡B.X. 1/3034.

Electrical F ittings.—Electrical fittings, 
including switches, holders, fans, lam ps, 
bulbs and  w ire ; radio sets, irons, for K enya 
Colony.—Ref. B .X . 1 /3035.

Electrical Equipm ent.— Ceiling and 
table fans, w ater heaters, refrigerators, 
boilers, lifts, centrifugal and  well pum ps, 
lighting sets and generators, for Ind ia .— 
Ref. ¡B.X. 1/3019.

Electrical Supplies.—Radio sets, gram o
phones, pick-ups, record changers, am pli
fiers, cables, bulbs and  all types of elec
trical and  wireless equipm ents an d  acces
sories, for Ind ia .—R ef. B .X . 1/3023.

Switches, Fans, Meters.—Electrical 
wiring accessories, switches, plugs and 
sockets, ad ap to rs ; ceiling and table fa n s ; 
house service m eters, a .e . and  d .c ., for 
Lahore, Ind ia .—Ref. E .X . 20.

Electric Cables and Appliances.—Elec
tric  cables and  appliances, m ining 
m achinery, tools, belting, e tc ., required 
by  mines, railways an d  industries, for 
Southern R hodesia.—R ef. E .X . 21.

Electrica l Appliances.—Electric fans, 
irons, cookers, w ater h e a te rs ; electric 
table, ceiling and wall lam p s; electric 
lam ps and glass sh ad es; electric cables and 
w ires; electrical household accessories; 
rad io  receivers; electric torches, d ry  cells, 
ba tteries and spotlight bulbs, for P o rt 
Louis, M auritius.—R ef. X . 2083.

Electric Motors, Switchgear, Cables.—  
E lectric m otors, 3-phase, 50 cycles; low 
tension circuit-breakers, 100-1 200 A, and  
ironclad u n it type  industrial switchgear. 
15-200 A ; cables and  w ires; conduit and  
fittings, wiring accessories; tim e switches 
('electrically-wound), domestic app liances; 
nurses’ call and  inter-eom m unieation 
system s, for P alestine.—Ref. E .X . 19.

Refrigerators, Plugs, Switches, App li
ances.—R efrigerators, commercial freezing 
n lants, brass lam p - holders, circuit- 
breakers, 5 A 2 - pin plugs (20 000) 
B akelite switches (20 000 5 A), desk fans, 
ceiling fans, auto-control irons, converto- 
grams, electric kettles, electric roasters, 
electric toasters, electric hair dryers, o ther 
electrical aopliances and accessories, for 
B om bay.—R ef. E .X . 17.
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Book Reviews
Irish E lectrical Review and Handbook, 

1946 (Dublin : the  Parkside Press).
Pp. 152, inelusivo of Appendices and 
Index. Price 5s. not.

Electrical contractors, and  others, whose 
business requires a  knowledge of th e  elec
trical industry  in  E ire, will find in the 
present volume a  useful w ork of reference. 
A fter a  brief history of tho  developm ent 
of electricity supply in E ire—in which the 
E rne and  Shannon hydro-electric schemes 
p layed an, im portan t p a r t—th e  book gives 
details of th e  capacity  and  p lan t of tho 
coun try ’s generating stations and  describes 
the type of transm ission equipm ent nor
m ally employed. Tho usual generating 
voltage is 10 kV, a t  50 cycles : long-distance 
transm ission is carried o u t a t  110 kV and 
the secondary d istribution  is a t  38 kV and 
10 kV. Consumers’ supply is available a t  
380 V for power and  220 V for domestic 
purposes. This section of th e  book ends 
w ith  statistical da ta  showing tho num ber 
of consumers and  the power loading in  most 
Ir ish  towns. Some useful tab les of electrical 
im ports and exports a re  to  be found in  the 
chap te r on electrical trade , which contains 
also a  direotory of th e  larger im porting 
ooncems.
A Plan for Kingston-upon-Hull. Pre

pared for tho C ity Council by  Sir 
Edw in L utyens and S ir*Patrick Aber
crombie. (H u ll: A. B row n and  Sons, 
L td .). Pp. 92, w ith 13 folding maps 
and  46 plates. Price 15s. net.

Of H ull’s 80 000 houses, 3 324 had  been 
completely destroyed by  the end of tho 
war, and  there h ad  been a to ta l of 114 738 
reported  dam ages. There was, in  addition, 
need for an  im m ediate slum clearance, 
estim ated a t  5 000 houses. In  th e  centre 
of the city, nearly half the principal retail 
establishm ents wero destroyed, while in 
th e  industrial areas, two o u t of every three 
flour mills and  a  slightly b e tte r  proportion 
of o ther factories had  been completely 
demolished. So rap id  was the grow th of 
th e  city  during th is cen tu ry  th a t some 
form of replanning had become desirable, 
even before the -war. Tho bombs did no t 
so m uch create the problem as precipitate 
it—and, more im portan t, m ake i t  possible 
to  conceive a fa r more comprehensive 
scheme th an  could otherwise have been 
contem plated. A civic sur%rey had already 
been completed, under the  direction of Mr. 
M ax Locke, by  a group of planners and 
experts, in 1943, and  a m ass of valuable 
statistical m aterial was available when the 
H ull R econstruction Com m ittee called in 
the services of the  la te  Sir Edw in L utyens 
and  S ir P a trick  Abercrombie to  draw up
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a  plan  for the city. T heir w ork was com
pleted in 1945, and  this book is the first 
tangible result. The P lan  is divided 
broadly into sections. T he historical back
ground of the city, from  its first C harter 
in 1299 to  the present, is first described, 
and  th e  objects of tho P lan  a le  then  ou t
lined. Subsequent chapters examine in 
detail tho special problems, hinging 
alw ays upon proserving and  im proving the 
present po rt facilities, of new residential 
and  industria l areas, schools, open spaces, 
comm unications and  th e  alm ost countless 
factors w hich have to  be considered in 
in tegrating  the am enities of a  city  to  serve 
the bost in terests of some 300 000 peoplo. 
Many changes will doubtless be  necessary 
in th e  details of the P lan  before rebuilding 
is complete : meanwhile, i t  stands as a 
courageous m onum ent to  its  chief 
designers, which will u ltim ately  m ake H ull 
n o t only a  p leasanter, b u t—possibly m ore 
im portan t in the coming years—a more 
efficient industrial centre. In  conclusion, 
a  w ord of congratulation should be said to  
all those responsible for th e  production of 
this strik ing  book. W ith  its  fine coloured 
m aps and num erous photographs i t  is in 
every w ay w orthy of its im portan t subject.

The Practica l E lectric ian ’s Pocket Book.
E dited  by  R o y  C. N onius. (London :
“  E lectrical and  R adio T rad ing .” )
P p . 486. Price 4s. 6d. ne t.

The 1946/7 edition of th is useful book 
appears w ith several new features, among 
which are sections on lighting w ith 
fluorescent tubes, ^large-scale catering 
installations, electronic instrum ents and 
th e  uses of electricity in horticulture. 
M any of th e  custom ary chapters, such as 
th e  sum m ary of w iring regulations and  
notes on generators, m otors and electric 
welding, have been brought up to  date 
while, on the practical side, h in ts are 
given on tho  rewiring of small m otors and 
the servicing of refrigerators. A fter 400- 
odd pages, in which guidance on alm ost 
any  installation or m aintenance problem 
can readily be found, the book concludes 
w ith a talrle showing the supply voltages, 
e tc., of local undertakings in the  U nited 
Kingdom.

The recent form ation of an am ateur 
angling association as a  sub-section of th e  
Ekco Social and Sports Club has m et w ith 
popular support and  already more than  
fifty of the firm’s anglers have become 
mem bers. Membership is open to  ladies, 
and  wives can accom pany their husbands. 
A program m e of sea and fresh w ater m eet
ings has been arranged.
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What Manufacturers are Doing— i
Meeting Overseas and Home Demands  —  New Developments

DU RING  the lust y ear Bruce Peebles 
and  Co., L td ., received heavy dem ands 

for large ro tating  electrical p lan t and  
power transform ers, and for all k inds of 
motors. E xports continued to expand and 
considerable orders from each of tho 
Dominions, from In d ia , and from foreign 
countries figured prom inently in  th e  com
pany ’s activities.

Conspicuous among orders for ro ta ting  
machines was tho con tract for the com
plete generating p lan t fo r th e  Loch Fan- 
nich (Ross-shire) scheme of the N orth  of 
Scotland H ydro-Electric -Board, comprising 
two 16 000 b . h .p .  Francis turbines for 
operating on a  w ater head of 500 ft., 
coupled to 10 000 kW , 11 kV, 500 r.p .m . 
vertical shaft alternators, complete with 
nil accessories and auxiliary equipm ent. 
T he company was also given th e  con tract 
for two 300 kW  vertical shaft a lternators 
driven by K aplan  turbines operating on a 
w ater head of 16 ft. for the Loch Morai; 
scheme (Inverness-shire) of the Board. 
N um bers of service a lternators are being 
supplied for use on various w ater power 
developm ent schemes of th e  same 
au thority .

The com pany has developed four general 
types of a lte rnators w ith varying m ethods 
of cooling to  su it local conditions. They 
are : Open and air-duct ventilated  ty p e s ; 
-enclosed type w ith a ir filters embodied in 
th e  m achine; and  to tally  enclosed air- 
circuit type w ith w ater coolers forming an

2 $00 k W  motor converters, made by Bruce 
Peebles and Co., L td., in an Indian municipal 
station. S ix  I 500 k W  sets fo r the same 

authority are on order
in tegral p a rt of the machine. The last two 
are of special in terest because installation 
costs are  lower w ith tho avoidance of 
excavations for basem ent a ir ducts. E x
port orders included a 3 750 kW  m achine 
for Colombia and  some of sm aller capacity

for A ustralia, South Africa, and  In d ia ; 
and among home requirem ents -are three 
1 750 kW  m achines for a fertiliser factor}', 
and a 2 500 kW  sot for a  textile mill. 
Orders received, o r completed, for convert
ing p lan t included six 1 500 kW  m otor eon-

A  150  k \V  marine type d.c. generator fo r  a 
floating dock. Disc lubrication is provided to 

meet tilling conditions
verters and  a 1 000 kW  ro ta ry  converter 
for electricity supply au thorities in  India.

The call for m otors and associated con
trol gear for industrial electrification 
showed a considerable increase. There 
were also increased dem ands for m arine 
m otors for shipboard requirem ents, and 
for flameproof m otors for the m ining indus
try . O rders ’ fo r export included two 
900 b . h .p .  slo-w-speed induction m otors 
capable of exerting a s ta rting  power of 
2 000 b . h .p .  for driving tube mills in  an 
Australian cem ent w orks; two 700 b . h .p .  
slow-speed synchronous induction  m otors 
for driving compressors a t  a  W est African 
gold mine. A developm ent in induction 
m otor design was a new type o f . squirrel 
cage ro tor construction positively securing 
the m otor bars in the slots and  obviating 
the possibility of vibration  of the windings, 
w ith associated noise, during the starting  
cycle, and ensuring secure axial anchorage 
of the complete “  cage.”

Orders for transform ers from a few 
kV-A up to  the largest sizes for voltages up 
to 132 kV broke all previous records and 
the volum e of work completed in 1946, or 
on order, m ay  be judged by  the  to tal of 
about 750 000 kVA.

A n im portan t extension to  the large 
transform er shop rvas p u t into commission, 
during th e  year for the m anufacture of 
coils of all types, from the sm allest to  the 
largest sizes.

There has been an increasing dem and 
for mobile oil-immersed rectifiers, which 
the company recently developed, for 
charging ba tte rie s ' on mine electric cars 
underground.
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Future of Pulverised Fuel
American “ Cyclone ” F urnacesjm d Other Plant

A  PA P E R  on “  Tho F u tu re  o£ Pul- 
verised-Coal F iring in G reat B rita in ,” 

by C. H . Sparks (Babcock and  Wilcox, 
L td .), was subm itted  fo r discussion a t  a 
jo in t m eeting of th e  I .E .E . and the 
Ins titu tion  of M echanical Engineers, on 
December 19.

A fter reviewing tho h istory  of this 
m ethod of firing, the au th o r said th a t  a 
m ajor reason fo r th e  im petus which had  
brought it  from the experim ental to  the 
practical stage, in  the U nited S ta tes  in par
ticular, was th e  steady  increase in coal 
prices during and  im m ediately subsequent 
to tho war of 1914-1918.

Pulverised-fuel firing could be success
fully applied over the full range of sizes 
norm ally used in power-station -work, tout 
where fuel conditions were favourable, 
travelling grates com peted a t  any 
evaporations up to 250 000 lb s ./h r . ,  and 
reto rt-typo  stokers were in some cases 
employed for slightly higher ou tpu ts. In  
power stations, units would n o t be m uch 
less th an  150 000 lb s ./h r . ,  and  the largest 
units so fa r  forseen did n o t m uch exceed 
500 000 lb s ./h r . evaporation.

A fter showing a  tab le  dem onstrating  the 
increasing percentage of fuel used in  pul
verised form, Mr. Sparks said th a t the real 
reason for th e  upw ard tren d  was th a t  the 
pulverised-coal-fired boiler u n it had  a 
proved reliability a t  least as satisfactory  as 
th a t  of th e  best stoker. Among the m any 
advantages of the  m ethod  in dry-ash 
bottom  furnaces, there  was no doubt th a t 
the fo rtu itous freedom  from the form ation 
of bonded deposits on th e  boiler super- 
hoater and  cconomiser pressure parts  had 
been ono of the m ost im portan t. A sm aller 
m argin of stand-by  p lan t was generally 
acceptable, and  a num ber of new installa
tions were being designed as units w ith 
only a single boiler delivering steam  to a 
30 000 or 50 000 kW  turbo-generator.

IMMUNITY FROM FOULING
The im m unity of powdered-fuel-fired 

boilers from fouling of th e ir  heating  su r
faces had  been th e  subject of much 
investigation, and , in particu lar, it  had 
been established th a t  th e  distillation of 
incom bustible volatilos took place from  tho 
high-tem perature coke zone. In  the dry- 
ash  bottom  furnace, because of th e  speed 
of reaction, little  if an y  of these incom 
bustib le volatiles was driven off from  the 
ash particles.

A fter defining the ob ject of boiler 
design as the sim plest m ethod of liberating 
all th e  h e a t in  the fuel a t  a  uniform ly high
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ru te, irrespective of its  quality , and  to  
reduce th e  ash  to a  condition a t  which 
i t  m ight be handled  and  disposed of w ith  
tho minim um  expense, Mr. Sparks said 
th a t  he would trace tho journey of th e  fuel 
through th e  system . A t the present time, 
owing to  shortages, power stations had  
little  o r no choice of th e  coals which were 
delivered, m any of which were of lower 
heating  value an d  considerably h igher asli 
content than  tho design conditions p ro
vided for.

DIRECT FIRING FAVOURED
W ith regard  to  th e  size of coal delivered, 

the upper lim it was of no im portance, b u t 
excessively fine fuel could cause consider
able difficulties. All fuel supplied should 
be in such a  condition th a t it  would feed 
itself by gravity down th e  chu te , b u t un 
fo rtunate ly  this rule had  been, and was 
likely to  continue to  be, transgressed. 
Once a  satisfactory m ethod of drying the 
fuel had  been established, changes took 
place in  tho layou t of tho milling equip
m ent, some favouring the direct-firing and 
others th e  scm i-direct firing system , from 
which the d rier -was finally elim inated. 
W ith  few  exceptions, new  users as vTell as 
th e  m ajority  of those w ith  the longest ex
perience selected direct-firing fo r tlicir new 
plants on account of its  simplicity.

Pulverisers a t  present available, the 
au tho r continued, were divided into three 
m ain types. H igh speed mills reduced 
the fuel by  im pact, and  largely toy a ttritio n  
of the particles in suspension by  m eans of 
revolving beaters and  paddles, an d  were 
usually employed for the direct firing of 
small boilers. Low speed mills, which 
reduced the coal by  im pact and  crushing, 
as well as by  a ttritio n  of a  ball charge 
cascading and  floating w ithin a  revolving 
cylinder, were specially suited  to handling 
unduly  h ard  or abrasive coals. The 
medium-speed mills employed crushing or 

•grinding m eans, and  were suitable for all 
coals except those of an  extrem ely hard  
or abrasive character.

F ans were employed w ith all three types 
of pulveriser to  pull, and  in some designs 
to  push, the ho t a ir through tho system. 
In  direct firing, the ho t a ir provided, in 
addition  to  tho drying m edium, th e  m eans' 
of lifting th e  fine particles from th e  grind
ing zone and i t  finally played an  im portan t 
p a rt in  th e  combustion process.

Before undqrtaking the dpsign of a 
pulverised-fuel-fired boiler, a  g reat deal of 
inform ation was required  respecting th e  
coals which were likely to  be fired, particu-
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larly  in regard to  the volatile and th e  ash 
contents. W ith  an th rac ite  coals, tho 
ignition- tem peratu re  was high, b u t w ith 
the higher-volatile coals, i t  was low, and  
little  difficulty was experienced in  m ain
taining stable ignition over a  wide rango 
of load. Tho success of any  combination 
of burners and  furnace depended on the 
ability  to  complete tho combustion of th e  
fuel particles w ith  th e  m inim um  of car
bon loss, in  conjunction w ith th e  m ainten
ance of trouble-free ash disposal. The com
pletion of combustion and  tho flexibility 
of the furnace depended on th e  m ainten
ance of sufficient tem peraturo to  ensure 
stable ignition, tho m ixing of th e  required 
weight of a ir w ith the fuel and  sufficient 
tune to  perm it th e  largest particles to  be 
completely consumed.

EXCESS AIR
T he au thor then  considered in  some de

tail other factors of boiler design and  the 
problem  of slagging, and  then  tu rned  to  
excess air. The requirem ents were, he 
said, to  exclude all air which m ight find 
its  w ay by  infiltration in  th e  setting, and 
secondly to  use as m uch a ir  as possible, 
compatible w ith satisfactory efficiency and 
furnnce tem perature, so as to  offset tho 
tendency to slagging in dry-ash bottom  
furnaces.

One of th e  problems of ash  disposal was 
of finding some m ethod of using th e  large 
q u an tity  of th is troublesom o residue— 
which m ight soon reach a  million tons an 
nually. In  view of its  selection as the 
m eans of burning all fuel w hich could no t 
bo disposed of by  o ther m ethods, pul
verised fuel was faced w ith a  testing  tim e. 
Ash was th e  enem y of pulverised coal, 
both  inside and  outside the furnace; it  
was, therefore, w ith  misgiving th a t those 
who had  been longest associated w ith this 
developm ent faced th e  th re a t of coals of 
still poorer quality .

Saying th a t m any a ttem p ts  had  been 
m ade to  bu rn  pulverised coal in  a  confined 
spaco, each of w hich had been doomed to  
failure on account of the  ash disposal or 
high carbon losses, Mr. Sparks nex t spoke 
of the cyclone furnace. This equipm ent, 
ho said, had  been evolved by  th e  Babcock 
and Wilcox Co., of New York, after ex
perim ents fo r fifteen years in  th e  firing of 
crushed, as opposed to  pulverised, fuel. 
I t  aimed to  reduce th e  wholo of th e  ash 
to  a  fluid sta te , so th a t it  could be 
quenched and  redueed to  a solid sta te  for 
disposal, thereby  obviating th e  necessity 
for cleaning th e  boiler surfaces externally 
and, incidentally, elim inating all fly-ash 
and  carbon losses.

In  operation, a  special crusher broke 
down th e  coal, aided by  heated  prim ary 
air, to  pass a  four-mesh screen. The stream  
was delivered tangentially  in to  th e  scroll
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of tho a ir inlet, tho  fuel particles being 
d irected on to  a  m olten film of ash, where 
they  burned  ou t rapidly. The gases 
generated left th rough  a  th ro a t situa ted  
in th e  vortex, while tho  fluid slag ran  for
w ard to  a  ta p  hole and  discharged in to  a  
secondary furnace.

In  operation, an  experim ental boilor had  
so far been free from  trouble, and  boiler 
units arranged w ith a series of cyclones 
discharging to  th e  m ain furnace cham ber 
were already foreseen and  m ight be in 
operation before m any years had  elapsed.

A fter describing tho  requirem ents of 
overfeed firing w ith  spreader stokers, a 
m ethod which, he said, seemed likely to  
enjoy a new era of popularity , as i t  seemed 
to  fulfil the  im portan t conditions required 
of a  universal means of fuel burning, Mr. 
Sparks sum m ed u p  his paper. Ho fore
saw th a t  tho  pulverised-coal-fired boiler 
would suffer in availability as fuel con
ditions deteriorated. Nevertheless, i t  
seemed probable th a t th is m ethod of firing 
m ust continue to  m ain tain  its  place of im 
portance, particularly  for tho disposal of 
all coal too fine for burning in  a  crushed, 
as opposed to  a  pulverised, 6ta te . Over
feed fired boilers could already m eet power 
station requirem ents for m oderate capaci
ties between th e  limits of 75 and 150 tons 
evaporation per hour, w hilst cyclone- 
furnace-fired boilers m ight overlap and 
eventually take care of any  larger capaci
ties winch m ight be required.

The Electricity B ill
On December 20, the la s t day before the  

Christmas recess, the E lectricity  Bill was 
presented to  P arliam ent in dum m y form, 
and  given a  form al F irs t B eading. The 
full title  read s : “ To provide for the
establishm ent of a  B ritish E lectricity  
A uthority  and  A rea E lectricity  B oards and 
for the exercise and  perform ance by th a t  
A uthority  and  those B oards and  th e  N orth 
of Scotland H ydro-Electric Boards of 
functions relating  to  the supply  of elec
tricity  and  certain o ther m a tte r s ; for the 
transfer to the said A uthority  of any  such 
B oard as aforesaid of properties, rights, 
obligations an d  liabilities of electricity 
undertakers and  o th er bodies; to  am end 
the law relating  to  th e  supply of elec
tric ity  ; to m ake certain  consequential 
provision as to income ta x ; and  for p u r
poses connected w ith th e  m atters afore
sa id .”

The Bill was presented by Mr. Shinwell, 
and  supported  b y  Mr. Morrison, the Chan
cellor of the Exchequer, the A ttorney- 
General and  Mr. Gaitskell. The full te x t 
is expected to  be published in  th e  second 
week of Jan u a ry , and  the Second Reading 
is fixed for Tuesday, Ja n u a ry  21.
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Equipment and Appliances
Marine Echo Sounder—New Radio Set

C ONSIDERABLE a tten tion  was paid to 
the London dem onstration of the 

Hughes A dm iralty supersonic recording 
echo sounders, about 500 of which have

recently  been 
fitted , as 'a 
m eans o £
locating fish- 
shoals, o n  
traw lers and 
d r i f  t e r  s. 
M any thou- 
s a n  ds o f  
these in s tru 
m ents, i n
addition, were 
u s e d  o n  
Allied naval 
vessels d u r
ing tn e  w ar. 
T he device 
employs two 
m a g n e t o 
s t r i c t i o n  
o s c i l l a t o r s ,  
one for tran s
mission and 
one for re

ception, m ounted  w ith in  or outside the hull 
of the ship. A t tim e intervals governed 
by  a  ro tary  switch, a  condenser discharge 
is fed to  tho transm itting  oscillator, caus
ing a  pulse of supersonic energy to  pass 
ou t through the w ater to  the sea-bed. A t 
the sam e tim e , a recording sty lus com
mences a  sweep a t  even speed, across a 
sheet of electro-sensitive paper. Tho 
echo pulse, re tu rn ing  from  the sea-bed 
a fte r a  time proportional to th e  dep th  of 
w ater, is received a t  the second oscillator, 
amplified, and  applied as an  electric 
current to  the stylus, which leaves a  sepia 
m ark on the recording paper. Successive 
m arks on the slowly moving paper form 
in to  a  continuous chart, showing variations 
in depth  to  w ithin fine lim its betw een 0—-500 
fathom s. The la test model, type  M .S.20, 
perm its readings of depth  to  be made 
direct from a ro tating  scale, and has half 
the speed of paper travel of earlier types. 
The instrum ent is m arketed  by Marine 
Instrum ents, L td ., of Barkingside, Essex.
Valve M illivoltineter

Although designed .primarily for the 
m easurem ent of voltages a t  audio-fre
quencies in high-im pedance circuits, the  
G .E .C .’s new  audio-frequency millivolt- 
m eter is also recom m ended for use in a.c.
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power engineering. I t  provides a  con
venient an d  simple m ethod  of m easuring 
the sm all m illivolt drops w hich occur in 
circuit-breaker contacts, bus-bar connec
tions, heavy  d u ty  cable links and similar 
cases. The accuracy is approxim ately 3 
per cent, of the full scale reading on all 
ranges w ith  true sine wave ou tpu t. Tire 
circuit comprises a  tw o-stage amplifier w ith  
negative feed-back, which stabilises the  
gain a t  100. This is followed b y  a  diode 
rectifier and  a  d.c. amplifier which has a 
degenerative action and  so eliminates 
errors due to  change in valve param eters. 
The amplifier is connected in  a  bridge 
circuit and  th e  out-of-balance cu rren t 
indicates th e  voltage. The short-term  
overload capacity  is said to be extrem ely 
high, and  even if full m ains voltage is 
accidentally applied to  th e  lowest voltago 
range (15 mV), no dam age will resu lt if 
the  in strum ent is quickly disconnected. 
The highest overload w hich can possibly be 
applied to  th e  m oving coil is approxim ately 
100 per cen t., and  this is n o t sufficient to  
cause dam age even if continued in
definitely. The voltage ranges are  15, 50, 
150 and 500 mV, and  1.5, 5, 15, 50 and  
150 V, and  th e  frequency coverage is 25 
cycles to  20 k c /s . I t  operates from  200- 
.250 V, 40-100 cycles supply, w ith a  power 
consum ption of 50 W . The indicating 
instrum en t is of robust moving coil design 
w ith an open 5 in. scale. In  its polished 
w alnut case, the m eter weighs 27J lb. 
and it  measures 16 b y  10 by 10J- in.
E le c tr ic  G a rd en in g  A id

T he “  T enatherm  ” self-heating cable, 
m ade by  Tenaplas, L td ., of U pper 
Basildon," Pangbourne, B erks., can be used 
for m any horticu ltu ral purposes and

Self-heating plastics cable

presents a  solution, it  is claimed, to a  
num ber of gardening difficulties. The 
u n it consists of approxim ately 12 yards of 
polythene tubing, containing a  heating 
elem ent, joined to  a length of tw in con-

THE ELEC TRICIA N

Display unit of echo sounder, 
with sea-bed contour visible 

on the recording strip



1838

ductor. Being herm etically sealed, th e  
heating  u n it can bo im m ersed in w ater 
w ithout de trim ent and  w ith no danger of 
shocks. In  use, the hea te r is wound 
round  th e  sides of flower pots, em bedded 
in seed boxes or buried abou t 5 in. deep 
under h o t beds. W ith the exception th a t  
the cable m ust n o t cross over itself, nor 
any of th e  tu rn s be allowed to touch one 
another, it  can be placed in any con
venient .position and, by v irtue  of its 
plasties sheathing, is unaffected b3>- pro
longed ' con tac t w ith m any common 
gardening chemicals. A ny surplus length 
of the elem ent can be im m ersed in  a small 
ta n k  o r w atering can. The com plete unit, 
which is provided w ith  an  on-off sw itch in 
addition  to a  fused two-pin, 5 A plug, cont 
sumes 100 W  and  is suitable fo ra .e . o r d.c. 
voltages from 220-250 V.
C o m p a c t M ain s R eceiver

A n a ttrac tive , edge-lit, rem ovable tuning 
dial is a  feature of th e  new Philips 200 U 
a.c.-d .c. portable receiver. Tho makers 
s ta te  th a t  although i t  is m uch sm aller than

The new Philips table model

th e i r . usual design, it  is in  no sense a 
“  m idget ”  set. There are three wave
bands and  an  in ternal plate  aerial, which 
makes an  outdoor aerial unnecessary on all 
h u t d is tan t stations. Tho rad io  circuit is 
an  interesting three-valve plus rectifier 
■superhet, two M allard UCH 21 valves play
ing the pa rt, in  one case, of frequency 
changer and  in  th e  o ther of combined 
I .P . and  audio-frequency amplifier. The 
th ird  valve is a  double-diode pentode, for 
detection, a .v .c . and  ou tpu t. The cabinet, 
as m ay be  gauged from  tho photograph, is
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com pact, and  the dimensions are : W idth 
11 in ., height 7 in. (excluding dial), and  
dep th  6 in. The to ta l w eight is 7 lb . 9 oz., 
and  the power consum ption 41 W  a t 220 V.

T w o-w ay P o w er Sw itch
Brookhirst. Switchgear, L td ., are m arke t

ing a  new ro ta ry  switch, intended for use 
w ith  control 
a n d  power 
circuits a n d  
ra ted  a t  10A,
440 V. Four 
positions are 
provided b y 
a  quick make- 
a n  d - b reak 
m e c h a n i s m  
operative in 
b o th  direc
tions, a n d  
any  num ber 
or com bina
tion  of cir- 
cuits m a y  
be accommo
dated  by  add- 
i n  g fu rth er .
contac t discs. Brookhirst to  A  rotary _ 
T w o  flush- switch
m ounting designs a re  available, one in 
which the  sw itch is fitted  from the back of 
tho board, and the o ther w ith the switch 
m ounted on a  cover plate  so th a t  the 
whole assem bly can bo w ithdraw n from 
the front. Concealed b u t easily accessible 
term inals facilitate wiring.

C o m b in ed  L am p  a n d  T ab le

An original idea in the field of decorative 
home Ught- 
•i n  g i s  a n  
i l l u m in a t e d  
coffee table, 
made by the 
lArtlight Co. 
and H erbert 
Gordon, L td ., 
o f Clapton,
E .5 . T h e  
table  top  is 
m a d e  o f  
indestructib l e 
glass, speci
ally trea ted  
for light diffu
sion, w  h ile  
the base and 
flare are  con
structed  o f tcArtlight” illuminated coffee 
heavy gauge tab!e
a l  u n j in iu m

and suitably weighted. The table, i t  is 
sta ted , combines a  useful article of furni
tu re  w ith a light source adequate to 
illum inate a  room of m oderate size.
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Electricity Supply
Burnley.—The suitability  of a  site near 

Burden Lane for th e  ereetion of a new 
generating station , is to  be investigated.

Coventry.—The E lectricity  Committee is 
seeking sanction to borrow £123 796 for 
the erection of a prim ary sub-station in the 
W hitley area.

Rotherham.—Enlargem ents to the power 
sta tion , which will be ready for commer
cial operation by Septem ber, 1950, will cost 
£1  100  0 0 0 .

London.—The M etropolitan W ater Board 
has approved an estim ate of £100  000 for 
the purchase of Diesel p lan t for fu ture 
installations a t  various stations.

Darlington.—Sub-stations on the Haugh- 
ton  Road housing site are expected to cost 
£11 620, and the Town Council has applied 
to  the E lectricity  Commissioners for sanc
tion to the loans.

Croydon.—The installation of additional 
equipment, at sub-stations, a t a cost of 
£2 490; mains extensions, a t  a cost of 
£393; and distribution im provem ents, a t 
£2 300. are planned by the E lectricity  
Committee.

Blaydon-on-Tyne.—U ntil electricity is 
m ade available to  tenan ts of prefabricated 
houses a t  W eatherside, th ey  are to be 
allowed to live ren t free. The U rban 
Council has asked the N orth-E astern  Sup
ply Co., L td ., to hasten a  supply.

South Shields.—D uring the  year ended 
March 31 last, the  electricity undertaking 
m ade a  n e t loss of £1 915. The E lectricity 
Committee has decided to  tak e  no acVon 
a t  .present on th e  question of increasing 
charges.

Birkenhead.—Sanction is being sought 
to a loan of £50 000, for m ains and 
services. Tho E lectricity  Committee is to 
provide supply to  Ledsiiam, a t  a  cost of 
£1 619, and  to improvo supply to  tho 
B urton  and Sutton areas a t  £1 9S7.

Dartford.—Following tlic lead of Fulham  
Borough Council, th e  E lectricity  Committee 
has placed four types of “  Civic Concord ” 
radio sets on sale a t  tho showrooms. The 
sets arc to be offered for sale or hire pur
chase.

Burton-on-Trent.—-Experim ental fluores
cent lighting is to  be installed in Horning- 
low S tree t a t  a cost of £500 w ith eight 
B .T-H . lam ps. The E lectricity  Committee 
has obtained sanction to  borrow £3 740 
for supply  to  the Rolleston housing estate.

Berkshire.—The Minister of Fuel and 
Pow er is to be asked to  receive a depu ta
tion from the residents living near Challow 
Station, Berks., to  place before him  the 
full facts ol their application for a  supply 
of electricity. R ecently  these residents in
voked an A ct of 1889 to  dem and a supply

and elected a com m ittee to organise the 
dem and. Tho Wessex Electricity  Co., in 
reply, sta ted  th a t the cost of bringing a  
supply to the com m unity would be £3 322, 
and could only be enterta ined  if a  con
sum ption of £687, for a period of five 
years, could be guaranteed.

Mansfield.—-Tenants of the prefabricated  
bungalows have been informed th a t ex ten 
sions to  their electrical installations can 
only be sanctioned if carried ou t by a com
petent wiremnn and th a t  extensions no t 
so carried ou t m ust be disconnected, unless 
certified by the Borough Electrical E ngi
neer.

Acton.—Arising out of representations, 
tho London Pow er Co., has agreed to  re 
place the wooden cooling towers a t  the 
Acton Lane generating station  by concrete 
structures and to  instal ducting to con
duct emissions from the boilers to tho gas 
washing tower.

Hove.— In  view of the rising domestic 
load, th e  E lectricity  Committee is consider
ing a recom m endation th a t steps should be 
taken  for the re-imposition of the w ar-tim e 
ruling th a t, where a lternative forms of 
heating, such as coal fires, are available, 
no fu rther connections for heating  should 
be perm itted.

Thurnby. —  Smouldering of overhead 
cables through overload has been caused 
by the use of unathorised electric fires, 
heaters and o ther appliances a t  the  
sq u a tte rs’ camp. Because of the fire 
danger, Billesden R.D.C. has cu t off the 
supply of current to the cam p, a fter 
squatters refused to take any  notice of 
warnings issued by the Council.

Liverpool.—Extensions and new works 
which are to  be carried o u t include a sub
sta tion  a t  the S trand, a t  £3 516; a  sub
sta tion  a t  L itherland, a t £8  789; dust- 
rem oving plant a t  Clarence Dock power 
station , a t  £1 767 ; six additional 33 kV 
transm ission cables from Clarenco Dock to 
tho new sub-stations, a t  £795 790; supply 
extensions, a t  £9 706; and th ree sub
stations a t G ateacre, a t £3 279.

St. Pancras.—The Electricity  Commis
sioners have informed the E lectric ity  Com
m ittee th a t they  are no t prepared to  con
sider a  proposed increase in charges unless 
and until revenue is reduced by  an am ount 
equivalent to the income expected to be 
derived from such increase. In  the circum 
stances th e  Committee has adjourned con
sideration of the m atte r until the spring, 
when the financial position of the under
taking will be clarified.

Orkney.—The N orth  of Scotland H ydro- 
Electric B oard have supplied electricity to  
the village of F instow n, n ea r the B ay of
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1’ii'th, Orkney. This is th e  first village to 
receive electricity under the B oard ’s 
scheme to bring supplies to  the isolated 
districts in  th e  iNorth of Scotland. Twenty- 
l\vo consumers, including the  local hotel, 
P ost Office and  four shops have been con
nected to the main transm ission line from 
the generating station a t  K irkwall. The 
shops and  m any of th e  houses have 
installed fluorescent lighting, and  a  largo 
num ber of applications have been received.

Menai Bridge.— A new domestic two- 
p a rt tariff is to be available to consumers 
on April 1, 1947. E ach house will bo 
assessed on a “  points ”  system , under 
which bedrooms are one point and  all other 
rooms two points. Halls, bathroom s, 
sculleries (additional to kitchen) and 
lavatories, will no t be included in  arriving 
a t  the assessm ent. There will be a  fixed 
charge of £2 10s. per annum  up to seven 
points w ith additional charges thereafter. 
All units will be Id .

Montgomery.— A com m ittee is preparing 
a  report for the County Council for th e  pre
vention of flooding by the R iver Severn, 
im proved w ater supplies and  b e tte r  electric 
power. The report recommends th a t the 
Clywedog R iver and the Severn should bo 
dam m ed in  the Caersios area. T he,county  
is insufficiently supplied w ith electric 
power, and it is suggested th a t  the w ater 
should be im pounded and used for hydro- 
els ctrical purposes. A w ater supply m ay 
also be considered. The com m ittee recom
mends th a t the a tten tion  of the Ministries 
concerned should be called to  th e  problem.

Blackburn.— Extensions to the W hite- 
birk generating sta tion , costing £1 250 000, 
have been approved by  the E lectricity  
Commissioners. The following p lan t will 
he installed, ready for operation in Septem 
ber, 1950 : A 40 000 kW  tu rb o -a lte rn a to r; 
three boiler units, each w ith ft m axim um  
capacity  of 150 000 lb. pe r h ou r; the

necessary buildings and  civil engineering 
w orks; and  a cooling tower, capacity 
1 S00 000 gal. per hour. The Electricity  
Committee has recom m ended th a t Mr. 
R. H . H arral, electrical engineer, he the 
engineer-in-chorge. H e will, be paid an 
aggregate of £5 500 for sei’vices on the 
extensions.

Hawarden.—D em ands on the electricity 
undertaking were reported  a t  a recent 
m eeting of the Council to have reached the 
stage when the present high tension 
system  was approaching its m axim um  
capacity. The engineer (Mr. A. J .  R ichard
son) sta ted  th a t steps would have to  he 
taken to insta1 additional p lan t, and he 
indicated th a t the scheme to extend the 
present 33 kV supply from Lower K inner- 
ton to  Saltney, w hich would double the 
p resent capacity, would be subm itted  to  
the next Committee m eeting. The 
Council approved a  recom m endation th a t 
application should be m ade to  the Elec
tricity Commissioners to  borrow £10 500 
for new mains, m eters, and  switehgear.

South Shields.—A motion to refer back 
a  m inute in the report of the E lectricity  
Committee showing th a t there had  been a 
loss of £1 915 on the undertaking in the 
past year, was rejected by  South  Shields 
Council. Conn. Younger, who m ade the 
motion, criticised the Committee for taking 
no action abou t increasing tariffs, although 
the undertaking had shown a  loss. Coun. 
Stephenson said th e  Comm ittee had  
thought i t  was unnecessary to  increase 
tariffs as it was confidently expected th a t 
for the  cu rren t y ear there would be a sur
plus. H e pointed ou t th a t  so fa r  th is y ear 
revenue had  increased by £6  000 and a 
fu rther increase of £6  000 was expected. 
The Town Council has applied for sanction 
to  borrow £10 000 for converting Cleadon 
tram w ay to  trolley-buses and  £3 000 for 
extending the trolley-buses to  the Lnwo.

The historical exhibition in Chester Town Hall, part o f the recent golden jubilee celebrations 
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HIGH TENSION PROBLEMS
by  T H E O D O R E  R IC H , O .B .E ., A .M .I .E .E .

TH E  papers in  the section dealing w ith 
overhead line construction u t the 

recen t In ternational H igh Tension Con
ference in  Paris, tended, to  show th a t, in 
general, certain  principles had been ac
cepted, and  tho descriptive papers relating 
to the  structu ra l designs of supports for 
very  high tension lines, which used to ho 
such a  feature a t H .T . Conferences, were 
n o t m uch in evidence.

SOIL AND WATER RESISTIVITY
A paper by E . K . Saraoja, of the 

Association of E lectricity  Supply U nder
takings in F inland, on “ Soil and W ater 
R esistiv ity  in F in lan d ,”  is of in terest 
as affecting th e  earth ing  facilities for lines 
and  installations, th e  a ttenua tion  of radio 
waves, and  tho induction betw een power 
and  telephone currents. F in land is a 
country in which the old granite rock, 
w hich lias a very  high resistance is, in 
m any places, covered by  morainic d rift 
and  m arsh  soil, clay an d  o ther soils of 
good conductivity  being rare . The average 
soil resistivity  in F in land  is abou t tho 
sam e as in Sweden, th e  values being 
m uch higher than  those usually  found in 
Central E urope. The resistivity  depends 
largely on th e  w ater content and in  th a t 
of the w ater concerned. D uring w inter 
th e  top surface freezes and  tho resistivity 
can bo increased by a thousandfold, bu t 
earth ing electrodes placed below th e  frost 
lim it are n o t m uch affected. Some 
in teresting  d a ta  a re  given in tho paper.

In  his paper, K . Berger, of th e  Swiss 
H igh Voltago Commission, gives particu 
lars of research  dealing w ith  th e  behaviour 
of ea rth  connections under high intensity 
im pulse curren ts, th e  tes ts were made a t 
tho Gosgon testing  sta tion . I t  is obvious 
th a t  tho ordinary m ethods of measuring 
tho resistance of an ea rth  connection 

. can' have very little  value if the surge- 
cu rren t th a t  is to  be m e t w ith  can alter 
tho physical sta te  of tho medium con
cerned. For th e  main tests a hemispherical 
p it was made of brick, 2.5 m etres in 
diam eter; it  was lined w ith  m etal netting 
to  a c t as one electrode and  covered by 
a th in  layer of clay to  m ake i t  w atertigh t. 
The soil to  be tested  was placed in  the 
bowl so formed and  a' chrom ium -plated 
sphere was half buried in the soil; the  
sphere w as connected to  tho impulso 
generator, while, th e  netting  electrode was 

. connected up via a  current m easuring shunt 
resistance. Practically pure w ater exhibits 
th e  same resistance under im pulse, or 
w ith low frequency alternating  current.

I t  is found th a t  w ith low impulse currents 
tho earth  resistance docs no t differ from 
th a t  m easured w ith low frequency cur
rents. W ith  various soils i t  is found th a t 
tho hysteresis loop is tho bigger, th e  higher 
the impulse cu rren t an d  the longer its  
duration . Tho problem is to  find a t  w hat 
cu rren t densities the resistance becomes 
variable. Tho tests  show th a t  where tho 
cu rren t density  does n o t create field in ten 
sities exceeding 2.5 to 3.5 kV /cm . the 
resistance of the electrodes (tubes, p lates, 
strips, etc.), can be  determ ined a t  low 
frequency by  tho usual m ethods. W ith 
h igher field intensity , the ratio  betw een 
voltage and  cu rren t a t  th e  earth  electrode 
decreases in an ill-defined m an n er; tho 
earth  then  behaves like a  non-linear re 
sistance as used for lightning arresters. 
H ysteresis loops are  created, th e  size of 
which varies w ith tho cu rren t and  its  du ra
tion. W ith extended electrodes, wires o r 
strip s of over 30 m etres length, a voltago 
increase occurs during th e  fron t of the 
current impulse, and tho ohmic value under 
surge conditions exceeds th e  low frequency 
value, owing to  the inductive voltage drop 
along the earth  electrode; in this case the 
inductance causes hysteresis loops.

Tho same ap p aren t increase in earth  re
sistance under impulso as for extended 
earth  electrodes is also observed, if th e  
resistance is m easured a t  some point, along 
tho lead from the impulse generator. The 
m etal of which tho  earth  electrodes are 
m ade is of no im portance from an electrical 
point of view ; copper gives tho same 
curves as does iron.

CONDUCTOR FOR 4 0 0  KV
M. A illeret and H. Caillez discussed 

“  The P reparation of a  S tep in Voltage 
and  C onstruction of a Double 220 kV Line 
Suitable for F u tu re  Use as a  Single 400 
kV Line.” A num ber of features of th is 
paper formed th e  subject m atte r of a 
lecture given b y  M. Ailleret a  few m onths 
ago a t  the I .E .E . A south to  north  load’ 
of a million kW  is envisaged for 1955. In  
the  paper th e  question of the type of con
ducto r for 400 kV is discussed. Tlie 
authors do n o t th ink, owing to  m oisturo 
and  corrosion possibilities, that, a  hollow 
steel cable covered w ith alum inium would 
bo desirable. One solution is to  w ind the 
steel core on a  plastic tube, which would 
ac t as a  protection against internal cor
rosion, and to  p u t the  alum inium conduc
tors o u ts id e ; another is to  have a  steel 
core and. surround i t  • w ith a  series of 
alum inium  tubes rolled from strip  w ith
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the m ain alum inium conductors around 
them . The question' of grouped conduc
tors w ith  spacers is dealt w ith as another 
possibility. A lino w ith transform able 
tow ers on the system  discussed is under con
struction  from the sub-station of Chevilly, 
near Paris, southw ards to  the Central 
P lateau , a  distance of 400 km . Tho to tal 
cross-section of th e  conductors is 411 sq. 
m m ., which includes 86 sq. mm. of steel, 
the  average effective span will bo 518 
m etres. The towers have a  base 9.54 by 
S.69 m etres. In  order to  im prove tho 
lightning protection a  galvanised cable is 
laid round each of th e  four feet a t  a  depth 
of 2.2 m etres below tho surface; before 
filling in ano ther similar cable is laid at 
half the depth  of th e  first, bo th  being 
electrically connected to the footing; the 
g radient of a  step  in th e  im m ediate neigh
bourhood of a  lino tow er is thus reduced. 
T he large spacing of the feet benefits the 
conductance of the earth , and  the relatively 
concentrated na tu re  of such an  earthing 
offers only a  sho rt distance to  earth . From  
an  impulse po in t of viow such an arrange
m en t is b e tte r than  a  counterpoise. W here 
bad  conductivity  is m et w ith s ta r  arranged 
cables are used, or, in special cases, m etal 
tubes are  buried under th e  foundations.

EARTH MOVEMENTS

M. E. E verard  described the  methods 
used to  carry an overhead line a t  30 kV 
across a  piece of land in Belgium subject 
to  severe earth  m ovem ents resulting from 
th e  enlargem ent of certain mine dum ps. 
T he line circuits a re  double, w ith  th e  phaSe 
conductors, each of 35 sq. m m ., placed 
vertically, and the supports are of steel 
la ttice  work. In  Jan u ary , 1938, th e  in
creasing w eight of tho dum ps caused so 
much earth  m ovem ent th a t  th e  lines were 
broken in several places, ono of the su p 
ports was inclined and tw isted and  the 
head  of ano ther was bad ly  dam aged by 
tw isting. To rem edy m atters, a  new 
alignm ent was chosen ab o u t 40 m etres 
from  the original route. T he original sup
ports had  concrete box foundations, the 
new ones had  foundations covering five 
tim es their ground area and  the conduc
to rs were supported b y  chain insulators, 
the dead ends of which were connected to 
cables and counterweights w ith suitable 
pulley arrangem ents. This allowed a 
m aterial am oun t of m ovem ent to tako 
place a t  the head of tho supports con
cerned w ithou t breaking the  conductors 
o r causing sho rt circuits. Since 192S the 
base of one of th e  supports has moved 
19.fi metres. The line is inspected every 
week.

A paper, especially valuable as showing 
th e  effect of climatic conditions on the

1H E ELEC TR IC IA N

design of tow er structures was contributed  
by  A. H . F ram pton  and  H . J .  Muehleman 
on the transm ission developm ents in  the 
system s of the H ydro-Electric Power Com
mission of Ontario, prim ary  problems being 
lightning storm s, line glaze and  ico storm s, 
and  th e  æolion v ibration associated w ith 
long-span high-conductor-tension construc
tion.

“  WISHBONE ”  PATTERN ARMS
Tho original system , designed in 1908, 

consisted of 244 route miles of double- 
circuit and 36 miles of single circuit con
struction , operated a t  110 kV—th e  highest 
voltage then  looked upon as practicable. 
The first double-circuit lines had  towers 
65 ft. 6 in. high, five earth  wires an d  a  
standard  span of 550 ft., tho w eight of 
the steel struc tu res w ith  footings being
4 508 lb. L ightning storm s, on ab o u t 20 
days per year, wero no t so m uch a  factor 
as an ticipated  an d  th e  five earth  wires 
were reduced to one. L ater, double 
circuit towers were constructed 67 ft. high 
for standard  spans of 630 ft., th e  weight 
of the steel s truc tu re  w ith footings being
5 680 lb. In  1917, under w ar-tim e con
ditions, wood pole single-circuit lines were 
constructed; also for 110 kV, w ith ono 
ground wire, an d  standard  spans of 350 ft. 
The norm al poles were 45 ft. high above 
ground w ith 6 ft. below ground, the arm s 
being of wood of the “  wishbone ”  pa tte rn . 
There are 806 rou te  miles of such lines 
now operating.

From  1920 to 1928 there was a  trend  
tow ards longer spans and  higher conductor 
tensions. F ear of tho effect of th e  releaso 
of bound lightning charges tended to  
restric t th e  height of th e  structures, and 
la te r v ibration  troubles tended to  lim it 
spans. O perators found difficulties 
because under certain  tem perature  condi
tions ice coatings on a  heavily loaded span 
would fall off, giving con tac t through a 
vertical jum p. A nother trouble was a 
tendency for conductors w ith a  light 
glazing, under a  m oderate quartering  wind 
to  “  gallop ”  rhy thm atically  above the 
level of tho points of support, giving rise to  
shorts betw een conductors. To rem edy 
this the  centre cross arm  of th e  three, 
considered vertically, was m ade 8 ft. longer, 
to allow 4 ft. ex tra  clearance. In  1920 
tho towers were 85 ft. 4 in. high above 
ground, th e  spans 880 ft., and  th e  s truc
tu re  weight, w ith footings, 11 560 lb ., w ith 
ruling tensions of 8 000 lb ., assum ing 8 lb. 
w ind pressure w ith J in. radial ice. In  
1928 tire spans were increased to  1 056 ft., 
the tow er height being increased to 
97 ft. 4 in ., similar tensions being allowed 
for w ith  th is construction. Æ olian v ib ra
tion caused th e  breakage of individual 
strands before even the lines wcro p u t into 
operation. Arm our rods were first used
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to  rem edy th is  effect, and  then  vibration 
absorbers were installed, tho actual fitting 
of which caused lengthy losses of circuit 
facilities. There are 153 lino miles of the 
1920 and 1928 types of double-circuit con
struction . D uring 5 040 circuit miles of 
operation, 114 outages were duo to  light
ning and  17 to glaze or ice. The former 
usually involved m om entary loss of facili
ties while tho la tte r  affected circuits for 
m any hours.

In  1928 tho first 220 kV linos were 
placed in service; now there are 980 miles 
of single circuit and  45 miles of double 
circuit. This advance was m ade a t  a 
tim e when lightning phenom ena were being 
greatly  studied, b u t no t ye t clearly under
stood, and  when v ibration  troubles were 
of im portance. The original single circuit 
lines had  two earth  conductors, the towers 
were 73 ft. in height and th e  spans 
1 056 ft., while tho spacing of tho three 
conductors, arranged horizontally, was 
25.3 ft . Tho m axim um  loading w ith  8 lb. 
w ind and J in. of ice was 10 000 lb. A t 
first, to  p ro tect against vibration, a  6 f t. 
length of conductor was supported  above 
th e  main conductors w ith the aid of three 
clamps,, th e  m iddle one of which acted  as 
a  suspender. This type  of absorber has 
given good results. Later, arm our rods 
were installed. W ith  220 kV operation, 
during 17 years, and  12 330 eircuit-mile- 
years, 198 faults occurred; of these, 18 
wore duo to  miscellaneous causes, mainly 
ex te rn a l; and  of tho rem aining 180, 174 
were a ttrib u ted  to lightning. The terrain 
varied  from rich farm ing land to  rocky un 
developed bush country, 90 miles being 
surface rock w ith pockets of muskeg, 
w here low footing resistances were difficult 
to  obtain. In  such conditions 90 per cent, 
of the located lightning outages occurred.

COUNTERING ICE STORMS
R egarding ice storm s, six interruptions 

were due to  insufficient vertical clearance 
between th e  earth  wires and  power con
ductors, and one to  abnorm al ice loadings. 
In  two cases excessive ice loadings took 
place on hill tops w ith  light loadings in 
long spans in  ad jacen t valleys, giving con
ta c t  w ith  ea rth  wires. Experience showed 
th a t  the anti-v ibration  devices were suc
cessful.

In  1940-41 w hen 275 miles of single 
circuit and  45 miles of double circuit line 
were constructed for 220 kV i t  was no t 
found possible owing to  w ar-tim e restric
tions to benefit in full b y  previous experi
ences. Tho spans were increased from 
1 056 ft. to  1 150 f t ., th e  ground wires were 
raised by  8 ft. and th e  w eight of the 
s tru c tu re  was slightly increased. In  the 
e a r th  sections if  was found th a t  footing 
resistances w ould no t exceed 15 ohms, and  
therefore i t  was decided th a t  no im prove-
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m eat would be necessary. In  the rock 
section covering about 95 miles a  con
tinuous counterpoise of two in. steel 
conductors was used, each being buried  to  
a  dep th  of 18 in. under the outer phase 
wires. In  some places they  had  to  bo laid 
over the top of the rock.

VIBRATION TROUBLES
R egarding vibration, extensive labora

tory  and  field investigation had  taken placo 
and  i t  was considered th a t  w ith  the adop
tion of v ibration absorbers tho increased 
moi'e economical span of 1 150 ft. could bo 
utilised. W ith the new construction half 
th e  line was fitted  w ith Stockbridge 
dam pers and  half w ith  dumb-bell terminal 
absorbers developed in  th e  laboratory of 
th e  Commission. Festoons were used  a t  
tho supports of the ground wires. D uring 
th e  last few' years, w ith 1 265 circuit-mile- 
years of operation, 15 faults occurred, two 
being due to  instability , six to external 
interference, six to  lightning and  one to ice 
loading. A pparently  the use of tho  
counterpoise installation  has greatly  im
proved m atters regarding lightning.

Owing to  special circum stances a  double 
circuit lino was constructed in 1941, 
hollow core copper conductors 1.02 in. ou t
side d iam eter being used, of seven seg
m ents, of an  u ltim ate strength  of 21 2001b . 
The ruling span was reduced to  880 ft . and 
th e  to ta l height of the suspension tower 
wras 128 f t., th e  w eight being 22 709 lb. 
One ground wire only was used, placed 
30 ft. above the level of the point of sup
port of the upper phase conductor. The 
line being in good agricultural land, no 
particular trea tm en t of tho footings vTas 
found necessary, and  no special precau
tions were taken  against conductor v ibra
tion. D uring tho  last four years, five 
outages have taken  place—-alt single-phase- 
to-ground lightning flashovers. As the 
resu lt of experience tho m ost recent de
signs of single and  double-circuit lines cover 
adequate  lightning protection, good vertical 
clearance for glaze operation and  the adop
tion  of dam pers where th e  spans create 
stresses w ithin the danger lim it. The 
au thors consider th a t high-speed protector 
and  circuit-breaker equipm ent is desirable 
to prevent perm anent conductor damage 
m  the case of lightning outages.

A large selection of good quality  surplus 
general purpose machine tools will be avail
able a t  additional selling depots, which the 
M inistry of Supply is opening a t  Storm y 
Down Airport. Pyle, nr. Bridgend, 
Glamorgan, on Jan u ary  8 , and  a t  Mading- 
ley Road, Cambridge, on January ' 22. 
The tools m ay be inspected betw een 10 
a.m . and  4 p.m ., Mondays to  Friday's.
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C on trac ts  O pen
W E  give below the la test information 

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

St. F a ith ’s and Aylsham, December 28. 
—'Electrically operated  pum ping and 
pressure d istribution  p lan t for seven sites. 
Particu lars from  W. H erbert B atem an and 
P artners , H alifax H ouse, B ank Plain, 
Norwich.

Brighton, December 30.—M anufacture, 
delivery, setting  to work of electrically 
driven booster pum p, motor, control gear, 
e tc ., a t  A ldrington station , capable of 
norm al, ou tpu t of 00 000 galls, per hour. 
Particu lars from W aterw orks Engineer, 12, 
Bond S treet, B righton, 1 ; deposit, £2 2s.

Exeter, December 30.— Supply, delivery 
an d  erection of two 12 000 lcVA tran s
formers. Specification from  City E lectrical 
Engineer, E lectricity  Offices, 46, N orth 
S treet, E xeter.

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

Newport, Mon., D ecem ber 31.—E lectri
cal installations in  134 houses on Alway 
Farm  esta te . Specification from  Borough 
E lectrical Engineer, E lectric House, Dock 
S treet, N ew port, M on.; deposit, £1 Is.

Ulverston, Jan u ary  1.— Supply and  in
stallation  of 11 kV an d  400 V cable, switch
gear and  500 kVA transform ers. Specifi
cations from Electrical Engineer, 
E lectric ity  Offices, T heatre  S treet, Ulver- 
ston.

Manchester, Ja n u a ry  3.— S u  p p l y ,  
delivery, and  erection a t  Parting ton  Gas 
W orks of one 150 kW  m ercury arc recti
fier equipm ent. Specification from Chief 
Engineer and M anager, E lectricity  D epart
m ent, Town H all, M anchester, 2.

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

Keighley, Jan u ary  11.—Supply and  de
livery of stree t lighting posts and fittings 
for housing schemes a t  B racken B ank and 
W oodhouse. Particu lars from Town Clerk, 
Town H all, Keighley.

Hastings, Ja n u a ry  13.—M anufacture, 
supply and delivery of two 2 000 kVA 
Scott-connected transform ers, and  two
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switch kiosks. Specifications from 
Borough E lectrical Engineer and  M anager, 
12 and 13, Y ork Buildings, H astings.

Manchester, Ja n u a ry  13.— Supply, de
livery and  erection, over period of two 
years, w ith option to . term inate  a t  end 
of first year, of 6.6 kV  sub-station  sw itch
gear. Specification from Chief E ngineer 
find M anager, E lectric ity  D epartm ent, 
Town Hall, M anchester, 2.

Sheffield, Ja n u a ry  15.—Tenders for pu r
chase and rem oval of redundan t p lan t 
from Neepsend power station , including 
two turbo-alternators and  ancillary p lan t, 
12 500 k W ; electric feed pum ps; spare 
motors, e tc. D etails of p lan t available 
from General Manager, Commercial S tree t, 
Sheffield, 1.

Newark, Ja n u a ry  16.— Supply and  
delivery of p.i. and  arm oured cable, fo r 
electricity departm en t. P articu lars from 
Borough E lectrical Engineer, M unicipal 
Buildings, B a’.dertongate, N ewark, N otts .

North of Scotland Hydro-E lectric 
Board, Ja n u a ry  20.— Supply, delivery and  
erection of h .t .  and  l.t . d istribution lines. 
Tender docum ents from  Mr. T . Lawrie, 
Secretary, 16, R othesay Terrace, E d in 
burgh, 3; deposit, £1 Is.

Camberwell, Jan u a ry  20.— Supply of 
electric lam ps for 12 m onths. Particu lars 
from E ngineer and Surveyor, Town H all, 
Camberwell, S.E.15.

Edinburgh, Ja n u a ry  20.—W ork a t  Porto- 
bello power s ta tio n : 33 kV  generator
transform er and  earthing reactor. Specifi
cation from Messrs. K ennedy and Donkin, 
12, Caxton S treet, W estm inster, S .W .l.

North of Scotland Hydro-E lectric Board, 
Jan u ary  21.—C onstruction, completion 
and  m aintenance of th e  P itlochry  dam  and 
power station, Tum m el-G arry hydro-elec
tric project. P articu lars from the Engin
eers, Sir A lexander Gibb and P artners , 
30, N orthuniberland S treet. E dinburgh , 3, 
and  Queen A nne’s Lodge, London, S .W .l ; 
deposit, £5.

Metropolitan W ater Board.— Supply of 
eighteen 200 kW  alternators and  six 
300 kW  alternators, new or second hand, 
three-phase, 400/440 V, 50 cycles, one or 
two bearings, w ith o r w ithout s-witehgear, 
for coupling directly to  Diesel engines ru n 
ning a t  600 r.p .m . F u rth e r-d e ta ils  from 
Mechanical Engineer, Offices of th e  M etro
politan W ater B oard, Rosebery Avenue, 
-London, E .C .l.

Weymouth and Melcombe Regis.—Sup
ply and delivery of two 500 kVA, 11 000/ 
415/240 V, three-phase transform ers. 
Specification from Borough E lectrical E ngi
neer, E lectric House, W estham  Road, 
W eym outh.
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Industrial Information
B.E.A .M .A . P r ic e  A d ju s tm e n t Form ulae

F or purpose of calculating variations in : 
(a) “  K ates of P a y ,”  the ra te  of pay for 
adu lt m ale labour a t  D ecember 13 shall 
be deemed to be 103s.; (b) “ Costs of 
M ateria l,”  the index figure for interm e
diate products las.t published by the Board 
of T rade on D ecember 14 is 201.8, and  is 
the figure for the m onth  of November, 
1946.
N ew  S tu d io  E q u ip m e n t

Since the end of the w ar, th e  General 
E lectric Co., L td ., has designed a com
plete new range of cinema 
studio lighting equipm ent, 
which is now being m anufac
tu red , and  the first deliveries 
were m ade recently a t  the 
newly-opened Southall studio 
of Alliance Film  Studios, L td .
These included fifty 2 kW  
incandescent units, twelve 
single light ibroadside units 
w ith  diffusers, snoots and 
stands, as well as eight 5 kW  
incandescent units. All are 
fitted  w ith Osram lamps. The 
photograph reproduced on this 
page shows the first consign
m ent of the new equipm ent 
being carried into  the Southall 
studios.
L .P .T .B . A n ti-F ro s t D evices

New “  anti-freeze ”  equip
m ent is beiiig installed by 
London T ransport a t  m ore th an  120 
places on its railw ay system . Two 
devices are being u se d ; in the first small 
ba ths of an anti-freeze liquid are placed 
a t  intervals on the cu rren t rails, and  the 
liquid, picked up  the electric “  shoe- 
g ea r,”  spreads the anti-freeze along the 
rail as a  th in  film and stops ice forming. 
The n e x t train  repeats the process. In 
the second device, electric heaters are 
bu ilt in to  the track  a t  point junctions 
s itua ted  in the open air, the point blades 
being k ep t w arm  enough to resist the 
form ation of ice and  to m elt any snow 
th a t m ay  settle. A nother design keeps 
the points w arm ed by  circulating eloc- 
trically-heated  oil through pipes in the 
track . New installations ju s t completed 
bring the num ber of these point heaters 
now working on London T ransport rail
w ays to  210 .
B r it is h  E lec tro n ic  A p p a ra tu s

Fourteen m em ber firms of th e  Scientific 
In s tru m en t M anufacturers’ Association of 
G reat B ritain , L td ., which comprises 88 
firms and employs about 60 000 people, 
have formed an  electronics section. The

first chairm an is Capt. A. G. D. W est, 
director of Cinoma-Television, L td ., and 
the firms forming th e  section are : Baird 
and Tatlock (London), L td . ; . Bald
win In s trum en t Co., L td .;  Cinema-Tele- 
vision, L td. ; Adam Hilgcr, L td. ; H enry 
H ughes and  Son, L td . ; Kelvin, B ottom - 
ley and Baird, L td. ; Marconi Instrum ents, 
L td .;  M ullard W ireless Service Co., L td .;  
Scophony, L td . ; Short and Mason, L td . ; 
th e  Sperry Gyroscope Co., L td .;  Sunvic 
Controls, L td . ;, Taylor E lectrical In s tru 
m ents, L td . ; and  Taylor, Taylor and 
Hobson, L td . One of the m ain objects

of the Electronics Section will bo to fu rther 
and im prove th e  m anufacture of B ritish 
electronic instrum ents and appara tus, an 
industry  which has experienced a rapid 
growth during th e  last few years.
T ro lley  ’B usses fo r B o lton  ?

B olton T ransport Committee bus de
cided to recom mend the Town Council to 
ad o p t electric trolley ’buses on suitable 
■routes. Before coming to  its decision 
th e  Committee studied two reports—one 
from a sub-com m ittee which had visited 
a  num ber of towns to study trolley ’buses 
in operation, and  ano ther from the tran s
p o rt general m anager on the com parative 
costs of operating trolley and  oil ’buses.
G reenw ich  G e n e ra tin g  S ta tio n

Before the ou tbreak  of w ar in  1939 
London T ransport had in hand  the con
version of the ir Greenwich generating 
station  from 6 600 V 25 cycles to  11 000 V 
50 cycles. T he scheme also included en
largem ent of the sta tion  in order to m eet 
additional loads in consequence of the 
extensions to the C entral Line which were 
in progress from Liverpool S treet to

New G.E.C. studio lighting equipment being carried into the 
Southall studio o f Alliance Film Studios, L td.
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Epping, and  fo r the new loop front Leyton- 
stone to Boding Valley v ia  W anstead, 
N ewbury P ark , and  H ainault. The work 
included the installation  of four new 
tubo-generators and  the re-winding of three 
existing generators, b u t, together w ith the 
extensions to the Central Lino, i t  was 
in te rrup ted  by  the w ar when only three 
of the new m achines h ad  been installed. 
W ith  the resum ption of w ork on the 
C entral Lino Extensions, an  order for the 
fou rth  turbo-generator required  for Green- 
w ich has been placed, and  th is will be 
installed by  the B .T-H . Co., L td . The 
m achine will bo ra ted  a t  20 000 kW  eon- 
tinuouslv, and  will produce three-phase 50 
cycle supply a t  11 000 V betw een lines; 
its speed will be 3 000 r.p .m . The turbine 
will utilise steam  a t  400 lb. per sq. in . a t  
750° F ., and is to  be equipped w ith  three 
stages of ibled-steam feed heating, arranged 
to yiold a final feed tem peratu re of 
300° F . m.c.T. The condensing p lan t will 
include condenser, duplicate ex traction  
pum ps, a ir ejector and  two evaporators. 
The condenser will be of the surface type 
utilising circulating w ater draw n from  th e  
Tham es and requiring 1 092 000 gallons per 
hou r when a t  a  tem perature  of 60° F . in

In  P a r
Standard Plug.—Mr. Erroll asked the 

M inister of Supply w hat steps he was taking 
to secure th e  im m ediate m anufacture, on 
the w idest possible scale, of th e  universal 
domestic electric plug and  socket recom
m ended' by the M inistry of W orks E lec
trical Installa tions S tu d y  Com m ittee in 
the ir Building S tudy , No. 11. Mr. W ilmot 
replied th a t m anufacturers were proceed
ing w ith developm ent work, pending the 
issue in  the near fu tu re  of a  B ritish 
S tandard  specification. Owing to  the 
necessity for re-tooling, however, sub
stan tia l supplies -were n o t likely to  be 
available fo r ab o u t 12 m onths. Mr. Erroll 
then  asked the M inister of W orks w hether 
he in tended to encourage the use in  
Governm ent buildings and  housing 
schemes of the  universal plug and  socket, 
and  when would the re levan t B .S . specifi
cation be published. Mr. Tomlinson, 
replying, said th a t th e  B ritish  S tandard  
In s titu tio n  had  prepared a  d ra f t specifica
tion for tho plug and  socket, which had  
been circulated to  all in terested  parties 
for observations. U ntil tho specification 
was issued in  final form, no decison could 
be m ade as to  its  adoption, b u t i t  was the 
general policy of his D epartm en t to 
encourage th e  use of articles complying 
w ith  tho requirem ents of B .S. specifica
tions.
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order to  produce a vacuum  of 28.7 in. w ith 
the turbo-generator producing 20 000 kW . 
A feed pum p capable of delivering 300 000 
lb . of w ater per hour a t  a pressure of 
534 lb. per sq. in. is also included.
E le c tr ic  D riv e  in  In d u s try

On D ecember 11 and 12 a series of 
lectures on the subjects of “  E lectric D rive 
in In d u stry  ” and “  Electronics in  
In d u s try ,” was held in  B radford, in  con
junction w ith a small exhibition of equip
m ent, organised by the Corporation elec
tric ity  departm en t in co-operation w ith th e  
B ritish  Thom son-IIouston Co., L td . 
Lectures were given each afternoon and 
evening by i t .  G. W. Edgley, Leeds 
d istrict m anager, and  o ther m em bers of 
the B .T-H. Com pany’s staff, to large 
audiences of industrial executives and  
engineers, and  the com pany’s sound film, 
“ Electronics in In d u s try ,”  was exhibited. 
A t an  opening luncheon, guests included 
th e  L ord  M ayor of B radford  (Aid. T. I. 
Clough), the D eputy  Lord M ayor 
(Coun. Alton W ard), the chairm an of 
the E lectricity  Com m ittee (Aid. R . 
B arber), the depu ty  chairm an (Counc. J .  
Foster), and the electrical engineer and 
m anager (Mr. T . H . Carr).

i a me n t
Television.—Mr. J .  Lewis asked the 

A ssistant Postm aster-G eneral w hat reports 
h ad  been subm itted  to  him  during the y ear 
by  the Television Advisory Comm ittee, 
and  Mr. B urke replied th a t  th e ir  first 
report was rendered in  F eb ruary  last to  th e  
M inister of Inform ation, who was a t  th a t  
tim e responsible for broadcasting m atte rs . 
There had  since been two fu rth e r reports 
from the Comm ittee, in  Ju ly  and  
December. R eplying to  a fu r th e r question 
from Mr. Lewis, Mr. B urke said th a t, as 
recommended b y  tho H ankey  Comm ittee, 
th e  nex t television sta tion  would be opened 
in  Birm ingham . No forecasts of the d a te  
of opening could y e t be m ade, b u t i t  was 
unlikely to  be earlier th a n  two years 
hence. Asked w hat technical progress he  
had  to  rep o rt on the television services, 
and how often tho Technical Sub-Com
m ittee had  m et since Jan u a ry  1, 1946, Mr. 
B urke said th a t  before pub lic  tran s
missions recommenced, im provem ents in  
th e  appara tu s were introduced to give a  
b e tte r q u a lity  of p icture. The P ost Office 
engineering departm en t were developing 
m eans for relaying transm issions to  the 
provinces by  coaxial cable and  radio links. 
The Television Advisory Committee investi
gated proposals p u t forward by  the radio 
industry . I t  had  m et twice since 
Ja n u a ry  1.
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Company News
D e c c a  R e c o r d  Co., L t d .—The Decca 

N avigator chain, which, ho said, had  this 
y ear given several successful dem onstra
tions before in ternational organisations, 
was referred to b y  Sir Cyril F . Entw histle 
(chairm an) a t  the annual general meeting. 
As m any as 14 detailed plans for the erec
tion of Decca transm itting  chains had  been 
placed before responsible authorities in 
various countries a t  their own request. 
One chain, consisting of three transm itters 
and  a  num ber of receivers, had  been 
ordered by  the D anish H ydrographic 
D epartm ent and, when delivered early nex t 
year, would bo used for survey work in 
G reenland. Because of its  use of low 
frequencies, the C hairm an said, tho Decca 
nav igato r was th e  only radio o r rad a r 
system  th a t  could be used for land, sea and 
aerial survey. The A dm iralty  was using 
the  system  for survey work in  th e  Tham es 
estuary , and  oyer 30 vessels sailing on 
E uropean  routes had  been equipped. A 
new accessory to  the system  was a  tracking 
control w hich enabled a n  a ircraft o r ship 
to follow exactly  one predeterm ined 
course; i t  should bo of g reat value in  air
field control. A m ongst o ther activities of 
th e  com pany w as the production of th e  
“  Decola ”  reproducer, which, ho believed, 
was th e  m ost revolutionary  developm ent 
since th e  in troduction  of tho first electric 
reproducers in  1926. F ou r of those repro
ducers had  been supplied for installation  
in  the R oyal T rain, and  bo th  the records 
and  th e  am plifying equipm ent a t  the 
“  B ritain  Can Make I t  exhibition were 
supplied by  th e  com pany. Large num bers 
of records had  been shipped to  America, 
and they  h ad  recently  form ed in the  
U .S.A . th e  London Gramophone Corpora
tion, for the purpose of im porting the  
“  Decola ”  an d  o ther reproducers and 
accessories. This, they  though t, was the 
first tim e any  such efforts had been m ade 
to  m arke t English products of th is na tu re  
in the U .S.A.

E l e c t r i c a i . a n d  M u s i c a t . I n d u s t r i e s , 
L t d .—Speaking a t  th e  annual general 
m eeting, Sir A lexander Aikman (chairman) 
referred to  th e  resignation from  the board 
of the  com pany’s first chairm an, Mr. 
Alfred Clark, and  said th a t the m ain effort 
during the last y ear had  been tow ards the 
reconversion m ade necessary b y  th e  fact 
th a t during th e  w ar the com pany had  
devoted 98 per cent, of its capacity  to  
work for th e  services. Only a  small p ro 
portion  of the reconversion plan had  so 
fa r  been achieved, and  even if there was 
a speed up  in the supply of m aterials and 
m anpow er, a  good year would elapse 
before th e  flow of goods from their fae-
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tories reached a  level which could provide 
a  satisfactory economy. Seconding the 
m otion for the adoption  of tho report and  
accounts, th e  managing director (Sir 
E rnest Fisk) said th a t in  the field of tele
vision research, the company had  tho only 
complete and  extonsivo facilities in the 
Em pire. W ith some of the new inventions 
which had  come ou t of their laboratories 
during tho past year, they  were in  some 
respects scientifically and  technically ahead 
of the rest of th e  world. I t  was interesting 
to  note, he said, th a t the price of television 
sets being sold in England was appreciably 
lower than  the price of sim ilar instrum ents 
in the  U nited  States. Speaking of fu tu re  
developm ents, S ir E rnest said th a t  the 
com pany had  recently  m ade arrangem ents 
w hereby th e  com pany held m anufacturing 
rights w ith in  th e  Em pire for th e  A rm strong 
frequency m odulation equipm ent, bo th  for 
transm ission and  reception. A nother new 
invention for which they  had  secured 
p a ten t licences was the S co tt dynam ic 
noise suppressor. This was 'an electronic 
device which perm itted  reproduction from 
gram ophone records of the full range o f 
musical quality , while eliminating. 
“  scratch  ”  a t  one end and  “  rum ble ”  a t  
tho o ther. A now m ethod of televising 
m otion picture films had  also been devised 
in  the E .M .I. laboratories.

A s s o c i a t e d  E q u i p m e n t  C o . ,  L t d .—  
A fter referring to  labour and  m anagem ent 
relations, in  his speech a t  the annual m eet
ing, Mr. C. W . Reeve (chairm an) said th a t  
th e  m aterials supply position was grave 
and , while i t  was possible to  understand  
th e  facile excuses p u t  forward by  Govern
m en t spokesmen, they  h ad  y e t to  learn 
w hy insufficient fpresight was exercised 
when so-called planning on a  national scale 
commenced. They looked to  the Govern
m en t to  tell them  w hat in ternational or 
national factors were likely to  affect indus
t r y  o r trade, b u t no t to  p lan tho detailed 
w ork of businesses. The very  essence of 
overcoming problems in in d u s tria l affairs 
and  of avoiding in terrup tions and  delays 
was th e  capacity  to  assum e responsibility 
and the enjoym ent of au tho rity  to  take  
im m ediate decisions. These tw o qualities 
were entirely  ab sen t from  the m ake-up of 
Civil Servants. W hile the “  production 
drive ”  cap tured  the im agination and occu
pied the vocal capacities of M inisters, th e  
m eans to  carry  ou t th a t  drive wore no t 
available. Tho shortage of sheet steel was 
assum ing the proportions of a  national 
scandal, and some of their colleagues in 
th e  industry  had had to  Temodel and 
reduce their production programmes for 
nex t year.
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Commercial
M ortgages and Charges

N o t b . —  The Companies A ct of 1 9 0 8  provides that 
every mortgage or charge shall be registered within 
21 days aher its creation, and tha t every company 
shall, in its annual summary, specify the total amount 
o f debt due from  it in respect o f mortgages or charges. 
The following mortgages and charges have been 

registered. The total debt prior to the present creation, 
as shown in the annual summ ary , ll given— marked 
with an  *—followed by the date of the summary, but 
such total m ay have been reduced.

p l a s t o n a , l t d . ( f o r m e r l y  n e w  p o w e r

SA V ER C O ., L T D . AND SOLAR ELECTRICAL CO. 
L T D ., London, S.W .—N ovem ber 14, m ort
gage an d  charge, to M idland B ank, L td ., 
securing all moneys due or to  become due 
to  the B a n k ; charged on G raham  W orks, 
G raham  R ead , W imbledon, w ith 
m achinery, fixtures, e tc ., and  a  general 
charge. *Nil. F ebruary  5, 1943.

a .  g .  u r o o k e r ,  l t d . ,  Slough, dealers in 
wireless sets, etc. N ovem ber 22, mortgage, 
supplem ental to  m ortgage dated  March 26, 
1946, to Shop Properties, L td . ; charged on 
land a t  rear of Sussex Club, G rand Parade, 
E astbourne. *£10 000. April 22. 1946.

g r a n t  s w i t c h g e a r ,  l t d . ,  London, N .— 
N ovem ber 22, assignm ent securing to  Mid

la n d  Bank, L td ., all moneys due Or to 
become due to the B an k ; charged on
certain  con tract moneys. *------
M arch 31, 4945.

LO N D O N  SIG N S AND ILLU M IN A TIO N S, L T D ., 
London, S.W .—N ovem ber 12, series of 
£5 000 debentures, p resent issue £3 000; 
general charge. *Nil. D ecember 31, 1945.

Satisfactions
“  GLOW GEM  ”  ALL ELECTRICS, L T D .,

London, W .—Satisfaction N ovem ber 18, of 
debenture registered Ju n e  24, 1946, to  th e  
ex ten t of £83 6s. Sd.

AIDAS e l e c t r i c ,  l t d . ,  N ortholt.-—Satis
factions N ovem ber 30, £5 500, registered 
N ovem ber 17, 1934, and  £2 000, registered 
December 13, 1935.

County Court Judgm ents
N o te .— The publication o f extracts from  the 

** Registry o f C ounty Court Judgments ”  does not 
im ply inability to pay  on the part o f the persons named. 
M a n y  o f the judgm ents m ay have been settled between 
the parties or paid. Registered judgments are not 
necessarily fo r  debts. They m ay be actions. B u t the 
Registry makes no distinction. Judgments are not 
returned to the Registry i f  satisfied in  the C oun books 
within  21 days.

c a r r o l l .  , t .  n . (male), 115, H igh Street, 
Chadwell H eath , Essex, electrical dealer. 
£13 15s. 7d. October 11.

CH URCH  e l m  r a d i o  (firm), Church Elm  
L ane, Dagenham , Essex, radio dealers. 
£12 4s. lOd. O ctober 17.

c r o c k e r ,  n .  e .  (male), 142, Mile E nd  
R oad. London, E . l ,  electrician. £11 10s. 
O ctober IS.

Information
a t t h e y ,  n. r .  (male), C layton Road, 

Newcastle-on-Tyne, radio engineer. 
£.16 7s. 2d. October 25.

r o o t ,  D orothy (m arried), trading as 
r a d i o  s e r v i c e  ( s o m t . ) ,  .3 8 ,  S t. C uthbert 
S treet, Wells, Somerset, radio  engineer. 
£14 12s. O ctober 8.

g i b s o n ,  Fredk . W ., 54, T hornhill Road, 
H andsw orth, W arwick, e l e c t r i c i a n .  
£94 15s. 3d. Septem ber 23.

H a r v e y ,  e .  (male), 211, Balsall H eath  
R oad, Birm ingham , 12, radio and  electrical 
engineer. £16 0s. 6d. October 18.

n iL i . iB R , M R. M ., 4S6, K ingsland Road, 
London, E .8 ., radio dealer. £83, 
O ctober 8; £15 19s. 2d., O ctober 15; 
£33 10s. 9d., O ctober 24; £41 3s.,
October 24.

Orders Made
p a r s o n s ,  Charles H enry , 48, W inchester 

S tree t, T aunton, Som erset, wireless dealer, 
carrying on business a t 38, E ast Reach, 
T aunton. C ou rt: T aun ton . D ate of
O rder: Novem ber 11, 1946. Leave to
w ithdraw  application no t granted . Applica
tion dismissed on the ground of ban k ru p t 
not- being present to  prosecute the appli
cation.

Metal Prices
Monday, December 23 

Copper— Price Inc. Dec.
Best Selected (nom.)...per ton £96 10 0
Electro Wire bars ... „ £98 0 0
H.C. Wires, basis ... „ £112 5 0
S h e e t ...........................  „ £138 10 0

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

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

Iron and Steel—
Pig Iron (E. Coast He-

matite No. 1) ...perton  £S 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 ...............  „ £56 10 0
Foreign and Colonial... „ £55 0 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 l te r ...........................  „ £55 0 0
Mercury (spot) ... per bott. £25 0 0
Prices of galvanised steel wire and steel tape supplied by 
O.M.A. Olber 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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Fractional RR Motors

SINGLE PH ASE . . . .  from ^  H.P.-1000 r.p.m. to \ H.P.-1500 r.p.m.

CAPACITO R START . . . from  & H.P.-1000 r.p.m. to à H.P.-1500 r.p.m.

CAPACITO R Start and Run . from *  H.P.-1000 r.p.m. to J H.P.-1500 r.p.m.

P O L Y P H A S E ...................... from % 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

NEW M A N  INDUSTRIES LIMITED, YATE, BRISTOL. London O ffice : 32 V ic to ria  S t, S W . I
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I R A R L E C T A

C A B L E S  A N D  
F L E X I B L E S

1/044 to 19/064 
Single - D ouble 

T rip le .

14/0076 to  162/0076 
One, Two, T h ree  

and F our core.

'W rite fo r  
L IS T  N o. 11045 IE . 

M A D E  IN  E N G L A N D .

'C om petitive Prices. P rom pt D eliveries.

B A R R IE S
E L E C T R IC A L  A G EN C IES L T D ., | 
K in g  S tre e t, B r ig h to n  1, S u ssex .

H . C .  p a c k . . .

a new p a ck in g  
m a te ria l fo r home 
and  export goods
In  1943 we introduced Flax Rug as a 
packing agent. Since then thousands of 
tons have been used by Government 
Departm ents and Commercial U nder
takings. I t  has proved excellent for the 
purpose.

Outstandingly resilient under great press
ure, it is eminently suitable for packing 
machinery parts. Fragile articles such as 
electrical equipm ent, glassware, etc. are 
perfectly cushioned. Approved by the 
B.O.T. and M .O.S. Delivered pressed 
packed.. Samples and prices from :—

HENDERSON CRAIG &  CO., LTD.
PROCESSORS 

19 SURREY ST., STR A N D , L O N D O N , W .C .2
Telephone, Temple Bar 1637 “Telegrams, Craig, London

FOR Q UALITY  &  SERVICE 
_ _ _ _ L 0 0 K  FOR THE (H .C O  f a n

T h ese  tw o  illu stra tio n s reflec t 
th e T  d iverse  uses o f  B. V. C.
V acuum  C leaners In in d u stry  
to -day . Y O U R  in d u stry  may 
have a p rob lem  re m o te  from  
th e se  tw o  exam ples, w h i c h  
how ev er, can be solved by o u r  
e x p e r ts . G e t in to u ch  w ith
B.V.C. O u r  long e x p e rien ce  on 
th e se  p ro b lem s is a t y o u r se rv ice

T H E  B R IT I S H  V A C U U M  C L E A N E R  & E N G I N E E R I N G  C O .  L T D .

( D e p t .  16 /H )  L E A T H E R H E A D ,  S u r r e y  Phone: Ashtead 866 «

Flour Millers, Power 
S t a t i o n s ,  Poultry 

r e e d e r s , Dairy 
Farmers, Technical 
Colleges, C i n e m a s  
and Transport Under
takings are among 
those r e c e i v i n g  
satisfactory service 
from B.V.C. Systems

ONE
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t h e  a u t o m a t i c  c o il  w i n d e r  & E L E C T R I C A L  E Q U I P M E N T  C O .,  l t d .
W I N D E R  M O U S E  • D O U G L A S  S T R E E T  * L O N D O N  • S • W  • I  T i l l  PHONE VICTORIA 3 4 0 4  7

27 DECEM BER 1946

T h e  w orld-w ide use o f  “ A Y O ”

E lectr ica l T estin g  In strum ents is 

str ik in g  testim on y  to th e ir  o u t

stan d in g  versatility , p rec is ion  and  

r e lia b ility . In  every sp here o f  

e lec tr ica l test w ork they are 

m ainta in ing  th e “ AVO”  reputation  

for depend ab le accuracy ; w hich  is 

o ften  used  as a standard by w hich  

o th er  in stru m en ts are ju d ged .

THE E LEC TRIC IA N

W r ite  f o r  P a m p h le t  d e s c r ip t iv e  o f  th e  
“  A vo  ”  I n s tru m e n ts  i l lu s t r a te d  above.
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CORED SOLDER
Sole Manufacturers

Superspeed Special C o red  So ld e r
is essen tial to  th e  Radio and^E lec trica l tra d e s  
because—

•  It can be used fo r  r a p id  w o r k  a t  m o d e r 
a t e  b i t  t e m p e r a t u r e s  th u s  reducing  risk 
o f dam age to  d e lica te  com p o n en ts .

•  It speed ily  rem o v eso x id e film  from  co p p er 
c o n d u c to rsa n d  so ldering  tags e lim inating  
high resis tance  faults caused by d ry  jo in ts

•  T h e  flux resid u e  is h a rd , d ry , no n -co n 
ducting  and ab so lu te ly  n o n -co rro siv e .

H. J. ENTHOVEN & SONS LTD., 230THORNTON RD., WEST CROYDON, SURREY

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

P A P E R  M A IN S  C A B L E S , V A R N I S H E D  C A M B R IC  C .T .S . M I N I N G  

T R A IL IN G , "  IY E R ITE ”  I N S U L A T E D  C A B L E S A N D  T H E R M O 

P L A S T IC  C A B L E S (P .V .C .) F O R  250 Y O L T  L IG H T IN G  C IR C U IT S  

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

BRITANNIC ELECTRIC CABLE AND CONSTRUCTION CO. LTD. 

IYER, BUCKS.

Telephone : Telegrams :
IVER 4 9 1 “  BRITANNIC, IVER."
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“ D on’t worry, dears, he’ll com e back. Thought just struck him  —  
maybe that product o f  Ins could be m ade in  plastics. Sim ply m ust 

ask Lorival about it —  not soon, NOW ! ”

M anufacturers who are considering the design o f  p lastic  com
ponents, complete articles or packagings, are invited  to get in  
touch ivith us. Our service includes consultation, design and  
m anufacture in  p lastics, rubber and synthetic rubbers.

LORIVAL PLASTICS

YOU STOP A  M A N  WITH A  HOOD IDEA

27 DECEM BER 1946 THE ELEC TR IC IA N



SINGLE POLE W EATHER

PROOF M ETAL - CLAD 

PLUGS & SOCKETS

Plain Socket

For Electr ic  Light ing a nd P o w e r , 
T r a n s m i s s i o n  C o m m u n i c a t i o n , 

P o r t a b l e  T o o l s , e tc

F lan g e  S o c k e t  
an d  C o v e r T h r o u g h  A n g le  

S o c k e t  w ith  
C o v e r  an d  P lug

1854
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The combination of copper, rubber, synthetics, plastics, and  textile fabrics, with 
vision, technical ability, and  a  wealth of experience, p rov ides industry  with insulated 
C o n d u c to r s  o f o u t s t a n d i n g  m e r i t .  N o m a t t e r  w h a t y o u r  n e e d ,  ST ER L IN G  
can fill it — efficiently. A nd if you req u ire  a 
specially p re p a re d  cable for an  unusual pu rpose  
w e can h e lp  you also. W rite to-day for full information 
and sam ples and  p rices of the cab le  that interests 
you NOW.

STERLING CABLE CO. LTD . QUEENSWAY . EN FIELD  . M ID D X  . TEL : HOWARD 2611

27 DECEMBER j 946 ™ E  ELEC T R IC IA N
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Looking 
ahead

T h e  needs o f  the mom ent 
and fu ture requirem ents 
can be adequately m et by 
our range o f Plastic M a
terials of proved merit. 

M oder/i Research and M anufacturing methods 
ensuve h ig /e s t quality grades being available.

CELLOBOND

CELLOMOLD

CHLOROVENE

EPOK

ISOLENE

ROCKITE

S y n th e tic  R e sin  A dhe
sives fo r genera l an d  
specific p u rposes.

C ellu lose A ceta te  C o m 
press io n  an d  In jec tio n  
M o u ld in g  P ow ders.

P o l y v i n y l  C h l o r i d e  
M a t e r i a l s  f o r  C a b le  
S leevings a n d  In su la tio n , 
E x tru s io n , S heeting , etc.

P h en o lic  an d  C resylic 
S y n th e tic  R esins an d  
S o lu tions. U re a -F o rm a l-  
d eh y d e  S y n th e tic  R esin  
A dhesives.

P o ly iso b u ty len e  fo r cable 
in su la tio n , adhesive tapes 
an d  p ro tec tive  coatings.

P h en o lic  a n d  C resylic 
M o u ld in g  P o w d ers, E x
tru d e d  S ections, R esins.

S o le  D is tr ib u to r s :

F. A. HUGHES A  CO. LIMITED
ABBEY HOUSE, BAKER STREET, LON DO N, N .W .l.

Telephone: WELbcck 2332 (5 lines). Telegrams: Distancing, Norwest, London

27 D EC EM BER, 1946
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B Î B i ï  O T E  K A G E  Û  W  N  À 
P o l it e c h n ik i  S J q sk ie j

\  ’ - - !<  S»flK3 ' 3HK ;  ■•‘J A  .

Another rtew 
H O O V E R  

product 
to he launched 

shortly

SHADED
POLE

MOTORS
o f  entirely 
new design

ùdL
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If  you make Refrigerator condensers, Air conditioning 
units, Room Heaters, Fans, or similar appliances you will 
find these motors particularly effective on 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 
requirements. ■

ALSO FRACTIONAL H.P. MOTORS
S qu irre l C age Induction M otors. Split Phase, 
C apacito r o r  T h ree  Phase Types. Solid o r  
R esilien t m ounting . Ball o r  Sleeve Bearings.

H .P . O v e r a ll
L en g th

B o d y
D ia m e t e r

A p p r o x .
W e ig h t

1/6 10 7 /3 2  in. 6  9 /1 6  in. 24  lbs.

i 10 15/32 in. 6  9 /1 6  in . 2 6  lbs.

I 11 2 5 /3 2  in. 6  9 /1 6  in. 3 6  $bs.

Performance curves and data on o th er types 
supplied on request.

T W O  T Y P E S  

T O  B E  A V A I L A B L E

L a r g e ............... 400 grm /cms.

Small . . . . . .  130 grm /cms.

Speed . . approx. 1,100 R.P.M.

on load.

Suitable fo r 200/250 volts 50 
cycle A.C.

HOOVER LTD
P E R IV A L E  

G REEN FO RD  • M ID D LE SE X
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