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Getting over

difficulties
Y ou've p robab ly  h ea rd  that one about "  . . . 

supplies a re  lim ited but we a re  distributing  them  

as fairly as w e can ; m eanwhile i t’s w orth while 

waiting for . . . ”  Enough to m ake you sick, isn ’t it?

O.K. . . . w e w on’t c rack  that one then . . . w e ’ll 

sim ply say  that w e ’re  doing all w e know (and a  lot 

w e don 't!) to get o v e r ou r difficulties and  h e lp  

you with yours.

S . 0 . B 0 W K E R LTD \ L, ? 5 1 19 21 WARSTONE LANE BHAM 18
S A L C E 5 5 0 R l t S ^       ...........................................  — -------
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FR A C TIO N A L MOTORS 
are  id e a l for uni 
heaters, sm all pum ps anc 
Ian s used in heating 
ventilation  an d air condi. 
tioning plants.
This C om pany, as  a 
r e s u l t  o f  y e a r s  oj  
re se a rch  in the reduc. 
tion an d  elim ination oi 
n o ise  in e lectric  motors 
can  offer a  motor con­
form ing to the h igh esl 
p o ssib le  stan d ard s oj 
Q ]U IE T  R U N N I N G ,

The photograph shows a 
M e tr o v ic k  qu ie t-runn ing  
Fractional Horse-power Motor 
driving an Oil Burner.

Suntch to

ELECTRICAL'
T R A F F O R D  P A R K  -  M A N C H E S T E R  17.

u /h e n  d ay lig h t fades
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33 kv 1,000 MVA single busbar unit form-, 
ing pan of an order for 28 panels supplied 
to and installed in the Sydney County 
Council's new Pyrmont 'B’ Power Station, 
New South Wales, Australia.t ö Ä l O H T E H T

' M mÚWPR°ÍÍP

(n n w P f t C T W i s s j l 

Or f  TXpÏBVLI T ï  I

r fM fs îB iy ii-

AdYt. o f The General Electric Co., Ltd., M agne t House, K ingsw ay, London, W . C . 2.
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HEAVY DUTY

METAL CLAD

By the advanced design of the circuit breakers and the use of con­

denser bushings for all busbars and the connections the am ounto f oil 

and com pound in the gear has been reduced to less than that in 

single break units of sim ilar capacity, while the simplicity and easy 

maintenance of the double break vertical isolation construction have 

been maintained. Protection against dirt and fire hazard is pro­

vided by the all-steel fabricated construction and total enclosure.

A



MIDLAND ELECTRIC MANUFACTURING CO. LTD., TYSELEY, BIRMINGHAM, 11—

SWITCH, FUSE AND  M OTO R  CONTROL GEAR, ELECTRIC FIRES 

AND  LOCALISED LICHTINC EQUIPMENT

Lond on  Sh ow roo m s & Stores: 21*22 Rathbone Place, W.l : M anchester Showrooms & Stores: 48-50 Chapel Street,Salford. 3

If starters
tvere like rabbits

If starters could reproduce themselves the present heavy dem and to r M .E .M . m otor 

contro l gear w ould be m et w ithout delay. B ut as it is, labour, m aterial and  extensive 

planning are needed. Y èt in spite o f shortages, contro ls and  restrictions, supplies 

from  th e  M .E .M . F acto ry  a re  being steadily increased and  

goods are going ou t as quickly as possible to  the w hole­

salers. T heir’s is the jo b  o f  d istribution  an d  they are  doing 

it magnificently in  allocating all available goods fairly and  

equitably. So keep in  touch w ith your wholesaler and  he 

will see th a t you r needs are  m et as quickly as supplies perm it.

THE ELEC TRICIA N 20 DECEMBER 1946
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BRITISH INSULATED CALLENDER’S CABLES LIMITED
NORFOLK HOUSE, NORFOLK STREET, LONDON W.C.2

Fully insulated from 
earth this 500 feet 

aerial mast designed and erected by 
B.I. Callender’s for the B.B.C., is 
typical o f  the work we are doing on 
radio masts and towers in all parts 
o f the World.

20 DECEM BER 1946 THE ELEC TRICIA N
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^ l^ r0% lephone

C H A 'lc e ry
-Telephone
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A3 7 0 1THE BRITISH THOMSON-HOUSTON COMPANY LIMITED. RUGBY. ENGLAND.

H E A V Y  I N D U  S T R Y

ELECTRICAL 
EQUIPMENT

R U G B YB T H
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Would you buy your 

TEST EQUIPMENT  

without seeing it?

A P P L I C A T I O N S

Capacitor-start Motors — fractional 
and integral h.p. sizes •  Percussion 
Welding •  Filter Circuit Smoothing— 
in medium voltage power rectifiers.

where all is concealed by the can, 
the surest guide to reliability and 
long life within the scope of appli­
cation is the name “ Hunts ” . . .  
the rich fruits of many years of 
specialised experience in the 
field of capacitors for industrial 
purposes are yours economically, 

w ithout risk.

A. H. HUNT LTD. 
LONDON, S .W .18. 
Established 1901

Trusting to luck is too dan­
gerous a practice to have any 
place in business. Yet often in 
the natural course of events many 
important and expensive decisions 
have to be made on ‘ face va lue’ 

evidence alone.
W ith  capacitors, for instance,

THE ELEC TRICIAN 20 DECEM BER i 946
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WE ST IN CHOUSE

METAL RECTIFIERS
W E S T IN G  H O U S E  B R A K E  & S IG N A L  CO . LTD.
8 2 , Y O R K  W A Y ,  K I N G ’ S  C R O S S ;  L O N D O N ,  N . l

T h e  P i k e  . .

The Pike has a 
deserved reputation 
for ferocity and 
ex erc ises  com plete  
control over the secluded waters it selects lor its home. 
Many o f over 40 lbs. in weight have been taken in our lakes 
and rivers and it is credited with a potential life of 200 years. 
Certainly, it is one the longest-lived freshwater fish in the 
British Isles.

T he Westinghouse metal rectifier cannot yet claim such a 
long life but many are still in constant use after 20^ years 
continuous service.

20 DECEM BER 1946 THE E LEC TRIC IA N



(  ,. nsure the reliability of your products by the

selection of a switch of P R O V E N  efficiency. There is built 

into A R R O W  switches something you ’ll not find elsewhere- 

. . .  a more scientific design . . .  a more positive action . . . 

greater accuracy in detail and increased durability under 

severe operating conditions.

ARROW ELECTRIC SW ITCHES LIMITED
H A N G E R  LA N E, L O N D O N , W.5 

 )

ARROW
Q U IC K  M A K E  A N D  B R E A K

30 am p. D oub le  Pole - 60 am p. D oub le  Pole

THE E LEC TRIC IA N 20 DECEM BER 1946
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For new 
building projects

s p e c i f y

•<ll Lett M«im(V, «35>» JOT!)

20 DECEMBER 1946 THE ELEC TRICIAN

RUBBER INSULATED 
k  CABLES

SIEMENS ELECTRIC LAMPS AND SUPPLIES LTD., 38/39 U pper Thames St., London, E.C.4.
Branches at Belfast, B irm ingham , Bristol, Cardiff, Dublin, Glasgow,

Leeds, Liverpool, M anchester Newcastle-on-Tyne. Nottingham , Sheffield.
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Aidas Electric, Ltd.   .
Arrow Switches, Ltd.
Ashley Accessories, Ltd. ...........................
Bakelite, Ltd.
Bastian & Allen, L td.  .........................
Blackfriars Tool & Gauge Co.......................
Bowkcr, S. O., Ltd.
British Insulated Callender s Cables, Ltd.
British Rototherm  & Co., L td. ............................
British Thom son-H ouston Co., L td. ................
Brooks & Bohm, L td.
Buck & Hickman, L td .................................................
Cable M akers Association... ............................
Chariton Electrical Appliances, L td.  ................
Chloride "  S ” Exchange Pubhcity Service
Churchill, H . & D ., L td ..................... ................
Clayton Lewis & M iller ................  ................
Cooke & Ferguson, L td ...............................................
Cornercroft, L td. ... ■ • • .............................
Crom pton Parkinson, Ltd.
Dorm an & Smith, L td . ... ............ ................
D .S. Plugs, L td. .......................................................
D uratube & W ire, L td . .........................................
Dynamo & M otor Repairs...
Electricity Services, L td ..............................................
Electro Plastics, L td ......................................................
Enfield Cable Works
Ericsson Telephones, L td —
Fluorescent S pares...............  ............................
General Electric Co., L td ........... _•............................
General Lighting & Equipm ent Co.........................
Hudsons Pressings.......................................................
H unt, A. H . L td ..................... ...............
Instanta Electric, L td . ... • • • ................
Keith Blackman, L td . ............................
K ent, W m. (Porcelains), L td ......................................
Langley London, L td . ... ••• •••
Lindley Thom pson Transform er & Service Co.,

Lltj   Cover m
Litholitc Insulators" & St. Alban’s M ouldings,

L td ................................. .........................................
M anchester Repetition Engineers.............................
M avitta D rafting M achines ... - • •
M etropolitan Vickers Electrical Co., Ltd.
M icromatic Electric Instrum ent Co., Ltd.
M idland Electric M nfg. Co., Ltd.
Mosses & M itchell, L td. ...
Newman Industries, L td. ... , ...
Nottingham  Therm om eter Co., Ltd.
Pain ton &  Co., L td.
Pirelli-General Cable Works 
Prcssphan, L td . ................
Record Electrical Co., L td.
Reyrolle, A., & Co., L td. ...
Rivlin, J ., L td ....................................................
Scott, A. C. & Co. ... ... ,*•*
Siemens Electric Lamps & Supplies, Ltd.
Sims, F. D ., L td . ... ...
Streamline Filters, L td . ... ...
Standard Telephones & Cables, L td.
Symonds, R. H ., Ltd.
Tarm ac, L td. ... .............................
Taylor Tunnicliff & Co., L td .
Telegraph Condenser Co., L t d . ................
T erry , H erbert, & Sons, L td . ...
T h o m  Electrical Industries, L td ...................
T rum eter Co., L td. ..............................
Tullis Russell & Co., L td ...............................
U hlhom  Brothers, L td .......................
Vactite W ire Co., L td.
Vcnt-Axia ...
W estcrman, Frank (Wholesale), L td . ..
W estinghouse Brake & Signal Co., L td . ..
W est Insulating Co., L td . ... ...............
W hitelcy, B. S. & W ., L td.
W ilcox, Edward, & Co., L td.
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E xcellen t delivery  o f  h ig h  

quality Mica p i e c e s  f o r  

Toasters is one o f our sp ecia l­

ities.

We have various standard  

designs and look  forw ard to  

quoting you for  these or you r  

special requirem ents.

APPLY:

L A N G L E Y  L O N D O N  LTD.
161 BOROUGH HIGH ST.. LONDON, S.E.I 

Phone : Grams :
HOP 2946 (P.B.E.) Laglycol, Phone. London

THE ELEC TRICIA N 20 DECEMBER 1946



A C ondenser Service  
se c o n d -to -n o n e  for  value, 
quality  and d e liv er ies  . . . .
A t soon as sufficient labo ur and raw  m aterials 
a re  ava ilab le , the E lectrica l trad e w ill pro­
ceed to satisfy  the pent-up dem and fo r 
F luorescent Lighting. Such  apparatus, in 
com m on w ith Neon Sign s and m ost types of 
A .C . M otors, needs P ow er F acto r C orrection 
and R ad io  Interference Suppression  by  m eans 
o f Condensers. F reed  fro m  m ost o f their 
essentia l w ar-tim e com m itm ents, T .C .C . are  
now applying th eir energies and resources 
to th is specialised work.

Illustrated  above is a  sm a ll selection o f our 
com prehensive range o f special types 
designed fo r  the Continuous A .C . W orking 
conditions encountered in this sphere. The 
com pact cylindrical types fo r  P ow er F acto r 
C orrection  are  housed in  A lum inium  con­
tain ers, com pletely h erm etically  sealed, with 
the condenser elem ent Im pregnated in 
petroleum  je lly  under a  h igh vacuum  process. 
The m ore fa m ilia r  rectan gu lar tin  b o x  pat­
terns are s im ila rly  treated  and can be supplied 
in an infinite variety  o f shapes and sizes, with 
convenient m ethods o f m ounting to suit de­
sign ers’ requirem ents. T he “ stream lin in g”  of 
fittings calls fo r co-operation fro m  the con­
denser m aker, and T .C .C . Engineers are  ready 
and willing to work w ith you in  such m atters.

CONDENSER SPECIALISTS FOR 40 YEARS.

THE TELEGRAPH CPWfiENSER CO-LTD.

NORTH ACTON • LONDO

20 DECEM BER 1946

Telephone. ACORN 0061

THE ELEC TRICIA N
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CONDENSERS
especially f o r

D isch a rg e  &
F lu o r e s c e n t

Ligh tin g  
•

N eon ,^Signs 

A .C . M otors



V IC T O R IA  STREET, O P E N S H A W , M A N C H E S T E R  CF73
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M A N U F A C T U R E R S O F EVERY K IN D  O F ELECTRIC CABLE

A d v t. o f  P ire lli-G eneral Cable W orks L td .,  Sou tha m p to n .

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

OIL-FILLED SUPER TENSION CABLES
3 3  3  V 3  3 3 0  3  V

H r e l l i-lI e n e e a L



1714

A TY PIC A L UNIT P A N E L
W IT H  l i g h t i n g  t r a n s f o r m e r  a n d  c o n t a c t o r

ON B U S B A R  C H A M B E R

R E Y R O L L E  H E B B U R N -O N -T Y N E

THE E LEC TRIC IA N 20 DECEMBER  1946
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RE CTI F I E RS
|N 1T IA L  efficiency Is im port­

ant, but maintained effici­

ency is the most economical 

in the long run.

SenTerCel Rectifiers are

manufactured from  materials 

of the highest purity by our 

special processes. T h e y  

maintain a high level of 

efficiency] throughout their 

w ork ing life.

SELEN IUM  
RECTIFIERS

Standard Telephones and Cables Limited
(R EC T IFIE R  D IV IS IO N )

RO AD, N E W  SO U T H G A T E , L O N D O N , N.U
T e le g r a m s :  E ss te e c e e , T e le x . L o n d o r .”
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There is a “ KEITH -BLA CKM A N  ” FAN for 
every purpose for which a fan is essential.

VENTILATION 
DUST REMOVAL 

FORGE BLOWJNG 
MECHANICAL DRAUGHT 
; FUMES REMOVAL 

STEAM REMOVAL 
CUPOLA BLOW ING 
SMOKE REMOVAL 

FURNACE BLOW ING 
DRYING, COOLING 

etc.

THE ELEC TR IC IA N  20 DECEM BER 1946

^ K E I T H x  
/ B L A C K M A N

L LTD - 1ILL MEAD ROAD, 
LONDON, N .17./

'P N O N f ;  T O T T E N H A M  4 S J 2 ?  
‘ G RAM S A f IT M 01 A C . P M O N f.VO W D O N .

A

We invite your enquiries.
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Advt. o I the Cable Makers' Association, High Holbom House, 52-54 High Holborn, W.C.I. Holborn 7633 

20 D E C E M B E R  194 6  T H E  E L E C T R I C I A N

u p o n  equ ipm ent tor electrical su p p ly  is h e a vy  and  increasing. 

W h e n  production  and  m aintenance resources are strained it is m ore  than 

eve r essential to ensu re  safety and  freedom  from trouble b y  installing o n ly  

the best ob ta inab le  transm ission material.

lltgdi Trade H ark  
N ot. 6 66 , 5S5 -6-7

MEMBERS OF THE C.M.A.
The Anchor Cable

Co. Ltd.
British Insulated 

C allender’s Cables Ltd. 
Connollys(Blackley) Ltd. 
The Craigpark Electric 

Cable Co. Ltd. 
C rom pton Parkinson 
Ltd. (D erby Cables Ltd.) 
Enfield Cables Ltd. 
Edison Swan Cables Ltd.

W . T. G lover & Co. Ltd. 
G reengate & Irwell

Rubber Co. Ltd. 
W .T . H enley’s Telegraph 

W orks Co. Ltd. 
Johnson & Phillips Ltd. 
The India Rubber, G utta- 
Percha & Telegraph 
W orks Co. Ltd.

(The Sllvertown Co.)

Liverpool Electric Cable 
Co. Ltd.

The London Electric 
W ire  Co. and Smiths Ltd.

The Macintosh Cable Co.
Ltd.

The M etropolitan 
Electric Cable & 

C onstruction  Co. Ltd.

Pjrelll-Genera! Cable 
W orks Ltd. (G eneral

Electric Co. Ltd.) 
St. Helens Cable &

Rubber Co. Ltd. 
Siemens Brothers &
Co. Ltd.(Siemens Electric 
Lamps and Supplies Ltd.) 
Standard Telephones

& Cables Ltd. 
Union Cable Co. Ltd.
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H I

/O LD ER IN G  IR O N / • BRANDING IR O N /  
_EMGRAVING PEN/ • • DRYING O V E N /

/O L D E R  P O T /  • GLUE P O T /

buck & HICKMAN LTD. S I S ,
* 13/15 Albion St., Gaythorn. Manch

(ELECTRIC TOOLS DIVISION) 2S4 W ater Rd„ Alperton, Middx.

THE ELEC TRICIAN 20 DECEM BER 1946
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S U R E  . . •

WITH

Qompton
W.DoB. IH B LE S

„ . D t / m c n u  IIMITFD ELECTRA HOUSE, YICTORIA EMBANKMENT, LONDON, W.C.2 
CROMPTON PARKINSON » Telegram s: Crom park, Estrand, London

Telephone: TEM ple  Bor 5911

THE ELEC TRICIA N
20 DECEMBER 1946



„CPV)'-nV

C opper Strip of soft, 
hard and medium quali­
ties, a re  finished in 
e ith e r straight lengths, 
wound on drum s, in 

coils and pads, 
o r  to  any o th e r 
s p e c i f i c a t i o n  

\  requ ired .

r K S Y M O K D x

47 Y ic to r ia  Street, W e s tm in ­
ster, L O N D O N ,  S .W .I

T éléphoné : ABBey 2771 (Pee. Br. Ex.) 
W orks ; Enfietd, M iddlesex.
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will demand more and more
■

Electric Power...

and even greater use of

R O T H m i L L
C A B ie  INSULATING PAPER

A U C H H U T Y  4 LONDON MANCHESTER BIRMINGHAM

T u U » < & » s * U t G > m  s s a s f Ä « Ä i £ a  ■ T u d ° r  * « « * * 3 7 2 ^ ¡ " d m g s g  1 , 4
m n r ;  i  SCOTLAND E.C4 CorporationStr«t Colmore Row

20 DECEM BER 1946 THE ELEC TRICIAN
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A. C. SCO TT & Co. Ltd., CRO M ALO Y H O U SE ,C IT Y  RD., M ANCH ESTER
d.m. A.S.2

v l e p l ;

1 electric iron ^
Sturdily iui/t wilhhcavily 
plated base .moulded 
handle, & cover, colour 
enamelled in various attractive 
shades or heavily nickel 
plated. Voltage as required 
d50m tts in each case.

Earth connector. 
Approximate weight-6lbs.

Retail selling

Supplied through Factors only
ClAYTON, tlWISs Mill fit. ITD.,
C U M  m m .  M A N IL L A  CD.. S O U T H lN D -O N -S tA

cull it 
Wireless"

I t’s ;t bit hard to swallow sometimes 
for the uninitiated, because, o f course, 
there’s any am ount o f W ire in 
“ Wireless.”  And the essential bits 
that provide the ohms form a very 
special subject, which is all our ow n, 
so to  speak.

W henever you think of Resistance W i re, 
the word you w ant is ‘ C R O M A L O Y .’

ELECTRICAL RESISTANCE WIRES

THE ELEC TRICIA N 20 DECEM BER 1946
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F. D. SIMS,LTD.hazelhurst w orks

Dhnn&:-RAMSBOTTOM, 2213-4  •  RAMSBOTTQM,LANCS

make E N A M E L L E D

R E S I S T A N C E  WIRES

from • 0006" to • 060 
also silk, cotton, glass, 
and asbestos coverings 
from 0124". to 080".

THE E L E C T R IC IA N
20 D E C E M B E R  1946
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t y & c c  c & A t, $ £ £

U r Ju /  fA j& f t c ć e

ELECTRODE BOILERS

BASTIAN & ALLEN LTD.. 11 BEDFORD SQUARE. W.C.1
Northern Office: 62- Robertion Sfreet, Glasgow, C.2

This attractive pendant, representative of 
the whole GLECO-PLASTICA Range, is 
not designed to hang in your shop or show­
room . . . .  it is designed expressly to have a 
quick sale. The sheer beauty and excellent 
workmanship of GLECO-PLASTICA 
Products attracts custom from far and 
wide . . . .  no sooner have you unpacked 
your latest delivery and displayed them 
than they are gone to the homes o f well 
satisfied customers.

Write to-day for full details o f this attrac­
tive range.

GLECO- P LAS TI CA
A NEW CONCEPTION IN D IST IN CT IVE  UCHTINC

G EN E RA L L IG H T IN G  E Q U IP M E N T  COY. L T D ., 
99, G R EA T E A STER N  ST R E E T , L O N D O N , E .C .2. 

T e lephone: CLErkenwell 7744/5.

P RO MPT

D EL IV ER Y

H O M E  O R

E X P O R T

POINTS
GUARANTEED

PERFECTION FOR TWELVE MONTHS
AGAINST FAULTY WORKMANSHIP

1. HEAVILY NICKEL PLATED SOLE PLATE
DROP FORGED STEEL

2. UNBREAKABLE IF DROPPED
3. FASTER AND LASTING HEAT
4. ALL IRONS TESTED
5. BRITISH MADE THROUGHOUT

CHARLTON ELECTRICAL APPLIANCES LTD.
S P I T F I R E "  W O R K S ,  CL A R E N D O N  P A R K ,  L EIC E ST E R

30 K .W . Boiler supplying steam for three pressing machines.
Electrode boilers are the cleanest and most con­
venient sources of heat available. T hey need no 
boiler house, no chim ney, no fuel store. There 
is no difficulty w ith fuel supplies and where 
supply companies have favourable rates, **B. & A .” 
boilers show great over-all economy.

FOR S T E A M  SU P P L Y
FOR H E A T IN G  &  H O T  W A T E R

NOT T O  HANG  
IN Y O U R  SH O P!

TH E E L E C T R IC IA N '20 D E C E M B E R  1946
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D Y N A M O  & M O T O R  R E P A I R S  L T D
Wembley Park Works. Phcenix W orks

North End Road Soho Road
Wembley, Mddx. Birmingham

Wembley 3121 Northern 0898

1,050 H.P., 11,000 VOLTS, 
Preformed coils, electrically 
welded joints, flash tested  
23,000 volts on completion. 
W o u n d  a t  W e m b l e y ;  
running N orth  of England.

TH E E L E C T R IC IA N



P A I N T O N  & CO.  LTD.
K I N G S T H 0 R P E 
N O R T H A M P T O N

This range of plugs and sockets p ro ­
vide a means for the rapid connection 
of a num ber of contacts, which is 
Invaluable fo r linking the  different 
units of an equipm ent. U nits equipped 
w ith these plugs can also be connected 
to  te s t sockets, bo th  on the  factory 
bench and in service te st equipm ents.
The contacts a re  made of beryllium 
copper, the  p roperties of which 
ensu re  th a t the resilience of the 
springs in th e ir  sockets is perm anent, 
and th a t th e  electrical contact resist­
ance rem ains very low. This enables 
th e  socket to  be re  ied upon, even 
in transm ission circuits w here any 
appreciable am ount of contact 
resistance might be serious. The low 
resistance also enables the  contacts 
to  carry up to  5 am peres w ithou t 
excessive heating.
W e sh a ll .b e  happy to  supply  the 
fullest inform ation.

THE ELEC TRICIA N 20 DECEMBER 1946
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i> l T i m  S F R I N G S

a n d  j u s t  a f e w  
special shapes we 
have made to order .

} r O M  t h e  
w o r l d  - f a m o u s  

T erry  factory com e 
steel c lips, bronze c lip s, 

stain less c lips, b ig  clips, 
little c lip s, w id e  c lip s, narrow  

c lip s  —  in fact c lip s  in every  con­
ce ivab le  shape and size.

Illustrated here are  tw o o f our stock 
patterns, 80 and 8 1, m ade in a range o f 

sizes to g r ip  from  i  in. to i£  in.

M aybe a c lip  o f sp ecia l shape w ould  be 
necessary for the job you  have in m ind . W ell, 

w e can help you  because w e m ak e c lip s for 
hundreds o f uses. We can m ake to print or specifica­

tion, or our R esearch  D epartm ent w ill d esig n  for you.

Our kn o w led ge  o f c lip s  h as ad van ced  sid e b y side wi^h 
our 91 years’ sp rin g -m a k in g  experience, and w e should like 

to send you our catalogue.

Sole Makers:
H ER BER T TERRY & SONS LTD ., REDDITCH
LONDON M A N C H ESTER  BIRM INGHAM

DECEM BER 1946 THE E LEC TRIC IA N
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T Y P E  U.D.B. E L E C T R IC  
W A T E R  H E A T E R

h o t  w a t e r  b y  e l e c t r i c i t y

- ik e -  m ć d e i n

The Sadia T Y P E  U .D .B. elec­
tric water heater provides a 
completely automatic hot water 
svstem for the small house or 
flat. Like most good things, 
the Sadia is simple; it needs 
the absolute minimum of work 
to install and occupies the least 
possible space. I t  requires no 
flues or ventilation, it does 
away with complicated piping 
problems. Many thousands of

Sadias are in use today and we 
arc building more and more 
each week. Although the 
number of orders prevent 
delivery from stock, the Sadia 
U .D .B. is well worth waiting 
for. Write for further details 
now. Delivery of orders 
supported by W .B.A. Priority 
can usually be arranged to 
fit in with the building pro­
gramme.

A I D A S  E L E C T R I C  L I M I T E D ,  S A D IA  W O R K S ,  R O W D E L L  R O A D , 

N O R T H O L T , M ID D L E S E X  

’P h o n e :  W A X lo w  1 6 0 7  ’G r a m s :  A I D A S E L E C T  G R E E X F O R D

THE ELEC TR IC IA N  20 DECEM BER 1946

'T '  HE D S Gooker Control U nit _  
is a compact yet efficient 

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

Announcement of D.S. Plugs Ltd., Manchester, London, Glasgow .
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BAKELI TE LI MI TED • 18 G R O S V E N O R  G A R D E N S  • L O N D O N  S .W .i

20 DECEM BER 1946 THE ELEC TRICIA N

THIS WAS THE PROBLEM

To strengthen wood joints or wooden 

structural members subjected to 

abnormal or concentrated loads, with­

out detracting from the lightness 

and cc workability ” of the material.

solved by reinforcing with

BAKELITE LAMINATED
The loads were distributed by reinforcing the area with a 

high-grade, fabric-base b a k e l i t e  laminated material. The problem of 
cold glueing the two surfaces was solved by using a special wood-faced 
laminated, adhesion between wood face and core being considerably 
greater than the shear strength of the wood. The use of this material 
is well illustrated in the wing assembly of aircraft of the Mosquito 
type. Many important items on the Mosquito and other aircraft 
were made from b a k e l i t e  Laminated, wood-faced and other grades.

TREFOIL

BAKELITE <t> PLASTICS
R EG D . TRADE M A RK S

Pioneers in the Plastics World
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ESTABLISHED 1887

PLASTIC RAW MATERIALS
IN  SH EETS, R O D S  & T U BES

E B O N IT E  

L A M IN A T E D  B A K E L IS E D  SH EET  

C A S E IN  C A S T  R ES IN  

ETC.

53 b, CITY ROAD 
L O N D O N , ' E.C.I

Perfect balance at any slope. Take  
any board. Ball Bearing. Perfect 
paralle l m ovem ent . . -

No drawing  

office should 

be without 

" M A V I T T A ” 

DRAFTING _ 
M A C H I N E S

The n earest to  perfection in draw ing office equip­
m ent—" MAVITTA "  DRAFTING MACHINES made 
of steel tube  w ith adjustable ba l-bearings. Main 
angles located autom atically. In term edia te  angles by 
lock.

Scales have Inlaid celluloid edges 'and  divided to 
o rd e r  on tw o  edges.

T H E  M A Y I T T A  MACHINES LTD.,
A n ch o r W o rk s , Park  Road, A S T O N ,  

B IR M IN G H A M .  6.
T e l.: EAST 482 Telegram* : MAYITTA Birmingham

THE ELEC TRICIA N

MISCELLANEOUS ADVERTISEMENTS

SIT U A T IO N S VACANT

TH E C IV IL  S E R V IC E  C O M M ISSIO N ER S 
a n n o u n c e  t h a t  a  s p e c ia l  c o m p e ti t io n  w ill 

be h e ld  fo r  a p p o in tm e n t«  a s  A s s is ta n t  
E n g in e e r  (N ew -S ty le)—-Male—ill th e  P o s t  Oihce 
E n g in e e r in g  D e p a r tm e n t  a n d  A s s is ta n t  l r a f f io  
S u p e r in te n d e n t  in  th e  T e le p h o n e  D e p a r tm e n t  
o f th e  G e n e ra l  P o s t  C ilice. A p p ro x im a te  y  00 
v a c a n c ie s  in  e a c h  g ra d e  w ill .b e  f illed  by 
e x a m in a t io n s  s p re a d  o v e r  a  p e r io d  o l tw o  o r 
th r e e  y e a r s .

C a n d id a te s  m u s t  h a v e  b e e n  b o m  o n  oi 
a f t e r  th e  2nd  A u g u s t ,  1915, a n d  h a v e  a t t a in e d  
th e  a g e  o f IS b y  th e  1st J a n u a r y  o f th e  y e a r  
in  w h ic h  th e y  c o m p e te . A llo w an ce  w ill be 
m a d e  fo r  se rv ice  in  H .M . F o rc e s  p r io r  to  
3 rd  S e p te m b e r, 1939. , ,

M en o n ly  a r e  e lig ib le  to  c o m p e te  lo i 
a p p o in tm e n t  a s  A s s is ta n t  E n g in e e r  (New 
S ty le ) .

T h e  s a la r y  sca le s  a r e  a s  fo llo w s :—
A s s is ta n t  E n g in e e r  (N ew  S ty le ) :  .
L o n d o n : £230 r i s in g  by  a n n u a l  in c re m e n ts  

o f £20 to  £580.
P r o v in c e s :  £265 r is in g  b y  a n n u a l  in c re m e n ts  

o f £20 to  £560 . .
( in c lu d in g  c o n s o l id a t io n  a d d i t io n ) .  

A s s is ta n t  T raffic  S u p e r in t e n d e n t :  .
M'en.—L o n d o n : £190 r i s in g  by  a n n u a l  in c re ­

m e n ts  o f £18 to  £465. .
P r o v in c e s :  £180 r i s in g  b y  a n n u a l  in ­

c re m e n ts  o f £18 to  £435. .
W o m e n —L o n d o n : £190 r i s in g  b y  a n n u a l  

in c re m e n ts  o f £12 to  £375.
P r o v in c e s :  £180 r i s in g  by  a n n u a l  

in c re m e n ts  o f £12 to  £345, 
to  w h ic h  is  a d d e d  a  c o n s o l id a t io n  a d d i t io n  
r a n g in g  fro m  £78 a t  th e  m in im u m  to  £90 a t  
t h e  m a x im u m  fo r  m en. o v e r  21, w ith  c o r r e ­
s p o n d in g  a d d i t io n  fro m  £63 to  £72 to r  
w om en  o v e r  21. F o r  m e n  a n d  w om en below  
th e  a g e  o f 21 th e  a d d i t io n s  a r e  a s  fo llo w s: 

A ge M en  W o m en
18 £47 £47
19 £55 £55
20 £63 £59

M ale  c a n d id a te s  m a y  a p p ly  to  c o m p e te  f o r  
a p p o in tm e n t  a s  A s s is ta n t  E n g in e e r  (New 
S ty le )  a n d  A s s is ta n t  T ra ffic  S u p e r in te n d e n t  a t  
th e  s a m e  e x a m in a t io n .

T h e re  w ill be  p ro s p e c ts  o f p ro m o tio n  to  
h ig h e r  g ra d e s .  .

C a n d id a te s  now  s e rv in g  in  H .M . F o rce s  m u s t  
sen d  in  th e i r  a p p l ic a t i o n  fo rm s  i n  t im e  to  
r e a c h  th e  C iv il S e rv ice  C o m m iss io n  n o t  l a t e r  
t h a n  six  m o n th s  a f t e r  th e  c o m p le tio n  o f  then* 
se rv ice . A ll o th e r  c a n d id a te s  m u s t  s e n d  th e m  
in  b y  1 s t A p ril,  1947, e x c e p t t h a t  fo r  c a n d id a te s  
w ho  a r e  u n d e r  18 y e a r s  o ld  o n  th e  1st A p r il ,  
1947, th e  l a t e s t  d a te  fo r  s e n d in g  in  th e  fo rm  
is  th e  1 s t  J a n u a r y  fo llo w in g  t h e i r  18th h i r t h -

^^Copies o f th e  R e g u la tio n s  a n d  F o rm s  o f 
A p p lic a tio n  m a y  be  o b ta in e d  fro m  th e  S ec re ­
t a r y ,  C iv il S e rv ice  C o m m issio n , B u r l in g to n  
G a rd e n s ,  L o n d o n , W .l, o r  fro m  th e  C hief 
Officer. C iv il S e rv ice  C o m m issio n , a t  th e  
fo llo w in g  a d d re s s e s ,  q u o t in g  N o. 1679:

( In d ia )  10. U n d e rh il l  L a n e , D e lh i.
(E g y p t)  8, S h a r i a  T o lu m b a t ,  G a rd e n

C ity , C a iro .
( I ta ly )  c /o .  G .H .Q ., C.M F  
(G e rm a n y ) c /o . 2nd E ch e lo n , G .H .Q ., 

B .A .O .R , . , ,
CO ST IN G  a n d  P ro g re s s  C le rk  re q u ir e d  fo r  

e le c t r ic a l  i n s ta l l a t io n  c o n t r a c to r s  o rd e r  
office. O n ly  m a n  w ith  p re v io u s  e x p e r ie n c e  
s h o u ld  a p p ly .  P e r m a n e n t .  L e t te r s  f i r s t .— 
E t n a  L ig h t in g  a n d  H e a t in g  Co. L td ., 293/295, 
B ro a d  S tr e e t ,  B irm in g h a m .
■ E L E C T R IC IA N S a t  N .F .E A  “ B ” r a te s  re- 
■ E 'qu ired  in  E a s t  A n g lia . O n ly  fu lly  q u a lif ie d  
m e n  n eed  a p p ly  to  th e  E a s t  A n g lia n  E le c tr ic  
S u p p ly  Co., L td ., F in b o r o u g h  H a ll .  S tow - 
m a r k e t .

20 DECEM BER 1946
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Electro Plastics
L I M I T E D

MILTON STREET, WATFORD. 
Telephone: Watford 3324

S IT U A T IO N * :  V A C A N T  
S H E F F I E L D  C O R P O R A T IO N  E L E C T R IC IT Y  

D E P A R T M E N T .
-IN STA LLA TIO N  E N G IN E E R  (E L E C T R IC A L  

C O N T R A C T IN G ).
\  P P L IC A T IO N S  a r e  in v ite d  fo r  th e  above  

■■‘ '■ p o s itio n  fro m  a p p l ic a n t s  w ho  h a v e  h a d  a  
.-sound t r a in in g  a n a  c o n s id e ra b le  p r a c t i c a l  ex ­
p e r ie n c e  in  th e  e le c tr ic a l  c o n t r a c t in g  
in d u s t r y .  A p p lic a n ts  s h o u ld  he a b le  to  p re ­
p a re  e s t im a te s  a n d  s p e c if ic a tio n s  fo r  a l l  

-c la sse s  o f e le c tr ic a l  i n s ta l l a t io n  w o rk , to 
s u p e rv is e  th e  c a r r y in g  o u t  o f th e  w o rk , a n d  j  

;to c o n tro l  s ta f f .  E x p e rien c e  o f d e v e lo p m en t 
w o rk  in  th e  d o m e s tic , c o m m e rc ia l  a n d  in d u e - ; 
t r i a l  a p p l ic a t io n s  o f e le c t r ic i ty  w o u ld  be  a n  j 

-a d v a n ta g e .
T h e  s a l a r y  w ill b e  in  a c c o rd a n c e  w ith  C lass 

II ,  G ra d e  9A, o f th e  N a t io n a l  J o in t  B o a rd  ) 
-S chedu le , c o m m e n c in g  a t  £478 p e r  a n n u m .

T h e  a p p o in tm e n t  w ill he s u b je c t  to  th e  
p ro v is io n s  o f  th e  L oca l G o v e rn m e n t S u p e r- , 
a n im a t io n  A ct, 1937. A p p lic a n ts  m u s t  p re fe r ­
a b ly  be n o t  m o re  t h a n  40 y e a r s  o f a g e ,  o r 
h a v e  h a d  p re v io u s  L o c a l A u th o r i t y ,  se rv ice  i 
• c a r ry in g  t r a n s f e r  v a lu e  w i th in  th e  m e a n in g  
•of th e  A ct. T h e  se le c te d  a p p l ic a n t  w o u ld  be j  
r e q u ir e d  to  p a s s  a  m e d ic a l  e x a m in a t io n .

A p p lic a t io n s  on  fo rm s  to  be o b ta in e d  f ro m  ■ 
th e  u n d e rs ig n e d  a r e  to  be r e tu r n e d  to  m e n o t ■ 
l a t e r  t h a n  M o n d ay , 6 th  J a n u a r y ,  1947, a cc o m ­
p a n ie d  b y  co p ies  o f n o t  “ m o re  t h a n  th r e e  j 
r e c e n t  te s t im o n ia ls .

C a n v a s s in g  o r  a n y  c o m m u n ic a t io n  to  a  
m e m b e r  o f  th e  C o u n cil e i th e r  d ir e c t ly  o r  in ­
d ir e c t ly ,  is  p r o h ib i te d  a n d  is  a  d is q u a l if lc a -  j  
t io n .

JO H N  R . STRTITH ER S. 
•C om m erc ia l S tr e e t ,  G e n e ra l  M an a g e r .
■SH EFFIELD , 1.

T R E N T  V A L L E Y  A N D  H IG H  P E A K  
E L E C T R IC IT Y  CO., L T D .

W IR E M A N  E L E C T R IC IA N S .
A P P L IC A T IO N S  a r e  in v i te d  fo r  th e  a b p v e  I 

a p p o in tm e n t  a t  a  w a g e  in  a c c o rd a n c e  w ith  
th e  N .J .I .C . (No. 3) E le c tr ic i ty  S u p p ly  In -  j 
■dustrv, Z one “ B ,” a t  p re s e n t  26.63d. p e r  h o u r  ; 
fo r  47-hour w eek. A p p lic a n t  m u s t  h a v e  p ra c -  ; 
t i c a l  e x p e r ie n c e  in  a l l  c la s s e s  o f in s ta l la t io n s ,  
i n d u s t r i a l  a u d  d o m e s tic , in c lu d in g  in s t a l l a ­
t io n  o f m o to rs  a n d  s w i tc h g e a r .  P e r m a n e n t  j  
p o s it io n  fo r  s u c c e ss fu l a p p l ic a n ts  w h o  w ill 
b e  e lig ib le  to  jo in  th e  S ta ff  P e n s io n  S chem e . [ 
"W rite, s t a t i n g  a g e , e x p e r ie n ce , e tc .,  to —

E. J.. LOOK.
E n g in e e r  a n d  R e s id e n t M a n a g e r . 1 

E le c t r ic i ty  H o u se . M a rk e t P lace ,
O H A P l'lIrE X -L E -F R IT H , V ia  S to c k p o r t .

A p p l i c a t i o n s  a r e  in v i te d  f o r  th e  p o s t  o f i
D e v e lo p m en t E n g in e e r  in  a  l a b o r a to r y  in  

H ig h  W y co m b e  w o rk in g  on  r a d io  f r e q u e n c y  
h e a t i n g ' a n d  t r a n s m i t t i n g  e q u ip m e n t.  
A p p lic a n ts  s h o u ld  b e  A .M .I.E .E . o r  e q u iv a le n t ,  j 
S o u n d  k n o w le d g e  o f  m a c h in e  d e s ig n  p r in c ip le s  
is  e s s e n t ia l .  E x p e rien c e  s h o u ld  h a v e  c o v e re d  
s e v e ra l  o f th e  fo llo w in g  s u b je c ts :  K .r .
In d u c t io n  h e a t in g ,  m e ta l lu r g ic a l  e n g in e e r in g ,  i 
e le c t r i c a l  p o w e r d i s t r ib u t io n  a n d  s w i tc h g e a r ,  
m e c h a n ic a l  o r  p r o d u c t io n  e n g in e e r in g ,  w o rk ­
s h o p  p r a c t ic e  o r  h ig h  p o w e r  r a d io  t r a n s ­
m i t t i n g  e q u ip m e n t .  S a la r y  w o u ld  be b e tw ee n  
£550 a n d  £650 p .a . ,  a c c o rd in g  to  q u a lif ic a tio n s .  
A p p lic a t io n s  s h o u ld  be a d d re s s e d  to —1T he 
P e r s o n n e l  M a n a g e r .  P .R .T . L a b o ra to r ie s  L td ., 
C o .n m o n w o o d  H o u se , n r .  C liip p e rfie ld , H e r ts .
T 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 .  Good c o m m is s io n  n a y ! w ith  
s m a l l  c a r  a llo w a n c e .—W rite  Box L .T .D .,
“  THE E L E C T R I C I A N ,”  154, F le e t  S tr e e t ,  L o n d o n ,
B.c.4, s t a t i n g  ex p er ie n ce .
D R A UG H TSM EN  r e q u ir e d  b y  s w i tc h g e a r  

e n g in e e r s .  E x p e rien c e d  in  c o n t r a c t  w ork ,

C H E S T E R . 11.

20 D EC EM B ER  1946

with taking 12 m inutes to  machi 
handle, Exhibit 54.

Defence. Defendants stated th a t they had 
changed th e ir m ethods and w ere now using 
th e  M.R.E. Profile Turning Roller Box, and 
producing this c o - p o n e n t  in 241 seconds. 
They w ere  also utilizing this tool as standard 
equipm ent fo r turn ing all com ponents with 
m ulti-diam eters, contours o r  tapers.

Verdict. Case dismissed as defendants has 
shown th a t they w ere now anxious to  use 
th e  best m odern methods.
Made in th ree  sizes: $j", I", \\4 "  Ear Capacity.

MANCHESTER REPETITION ENCINEERS LTD
Reynold Works, Cheil St., Longslgh t, Manchester

(Phone: RUSholme 5112)

THE E LEC TRIC IA N
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R E G I & T E R E O  O F F I C E S  '

38 WELL ST., BRADFORD, England

PRESSPAHN.LTD.
Electrical insulative Material Manufacturen

F O R  SA L E
t ' f iO O  YD S. .007 (7/036) 2-core, L ead -c o v e red , 

u  w '- 'P a p e r - in s u la te d  a n d  J u te - s e rv e d  
O v e ra ll,  C.M .A. m a n u f a c tu r e :  500 y d s .
(a p p ro x .)  163/018 4-core T .R .S .. C.M.A. m a n u ­
f a c tu r e ,  on  o r ig in a l  d r u m s ; 1 000 y d s .  .0225 
(7/064) s in g le -c o re . 250-volt P .V .C ., ta p e d  a n d  
b ra id e d ,  l i r e  r e s is ta n c e ,  in  100 y d . c o ils ;
4 700 y d s , .0225 ( 7/064 ) 2-core d i t to .—W h o le sa le  
E le c t r ic a l  S u p p lie s , 8/16, E l iz a  S tr e e t ,  B e l fa s t .  
G ra m s , M egohm s. P h o n e  24097.
Tj> O il SA LE.—N is so n  H u ts  36 f t .  b y  16 f t . ,  a ls o  

W o o d en  S e c tio n a l B u ild in g s , a l l  s izes .— 
S y k es , T e n te r l ie ld s ,  O v en d en , H a l ifa x .  T e le . 
H a l i f a x  5802.

S IN G L E  P h a s e  S lip  R in g  I n d u c t io n  M o to rs . 
1 -3 0  I I .P . ,  1 000 r .p .m ., 200/400 v o lts , b y  

B ro o k ;  1—15 If .P ., 1 500 r .p .m . 200 v o lts , b y
B r o o k ; 1—15 H .P ., 1 450 r .p .m . 200 v o lts , b y
A .S .E .A .; 1—15 H .P ., 950 r .p .m . 200 v o lts , b y
F u l l e r ;  1—3 H .P ., 1 450 r .p .m . 460 v o lts , b y
H o p k in so n , S q u ir r e l  C age. A ll th e  a b o v e  
m o to r s  f i t te d  w ith  b a l l  a n d  r o l l e r  b e a r in g s .— 
O ldfie ld  E n g in e e r in g  C o m p a n y , L td ., 96, E a s t  
O rd s a l l  L a n e , S a lfo rd ,  5.

S IN G L E  F le x ib le  C o-A xial C ab le  (to  G o v e rn ­
m e n t  S p e c if ic a tio n  U N IR A D IO  1) c o n s is t in g  

o f 1/.056 C o p p er I n n e r  C o n d u c to r ,  S o lid  P o ly ­
th e n e  I n s u la t io n ,  b ra id e d  t in n e d  c o p p e r  o u te r  
c o n d u c to r ,  s h e a th e d  in  P .V .C . 45 in .  0 /d .—B ox 
L.T .B ., •* THE ELECTRICIAN,”  154, F le e t  S tr e e t ,  
L o n d o n , E.C.4.
1 —B .T .H . 230/1/50 A l t e r n a t o r , 9 kV A , 1500 

r .p .m .;  6—230/1/50 E x t r a c to r  F a n s  b y
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 e w to n  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 e v ic e ; 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 . 1 200 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 s a l l L a n e , S a lfo rd , 5.

A  S U P E R IO R  s t r e a m lin e d  T O A ST E R  in  one  
p iece  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 s h  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 r u ro .  
D O T A R Y  C o n v e r to r ,  c o m p le te  w ith  s t a r t e r ,  

b y  M aw d sley , in p u t  440 v o l t  D .C., o u tp u t  85 
kV A , 300 v o lt,  50 c y c le , s in g le -p h a se ,  6 p .f . f o r  
s p o t  w e ld in g .—C a r te r  a n d  J a m e s  L td ., W en- 
m a n  S tr e e t ,  B a l s a l l  H e a th ,  B irm in g h a m . 
T R A N S F O R M E R  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 i d —A p p ly  J .  T h o r n  a n d  S o n s. 
L td .. B r a 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.

S E C T IO N A L T IM B E R  B U IL D IN G S , co m ­
p le te ly  r e 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 .  by  3 f t . ,  20 f t .  by  
12 f t . .  36 f t .  b y  17 ft. .  52 f t .  b y  20 f t . .  54 f t. 
b y  18 ft. ,  54 f t .  b y  33 f t .  N o p u rc h a s e  lic e n ce  
r e q u ir e d .  O ffered  s u b je c t  to  b e in g  u p s o ld . 
F u r th e r  p a r t i c u l a r s  a n d  p ric 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 es te r . E ssex . 
T e le p h o n e : B u re s  35.1-352.
A L L  T y p e s  o f  E L E C T R IC A L  a n d  OON- 

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 ER . 
W e l lin g to n  M ill, B o lto n  R o a d , B la c k b u r n .  
T e l. 7232.
TV fER CU RY  SW IT C H E S, a l l  ty p e s .  F o r  
ivA  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 .  I l a r l in g to n ,  M idd lesex .
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O U R A T U B E  
,  D U P A S T R IP

D U R A S L E E V E

DURATWINFLEX
DURATHREEFtEX

DURATH REECABLE
D U RA TW IN CA BIE

D U R A T W IN F L A T

DURATHREEFLAT
So/e Manufacturers
n i lH A T I I R F a W I R F iT n  - '  P U R A V > / I- E  
FELTHAM ■ MIDDSX | DURACABLE

. » IS f S IK H  I u
J^t:C0LH0RC.42SZ (WHOLESALE)  L .
ir a w i a M - i r a a B M i i M M i B i
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F O R  SA L E

i~ )N E  P h i l ip s  SB.20 S p o t W e ld in g  M ac h in e . 
' - 'N o  re a s o n a b le  o ffe r re fu s e d .—T h e  S u p e r­
h e a t e r  Co. L td ., T r a f fo rd  P a r k ,  M a n c h e s te r ,  
17.
T? U B B E R  ST A M PS.—E v e ry  d e s c r ip t io n . F o r  
■‘•'■office, s h o p  a n d  f a c to r y .  W ith  th e  u s u a l

Sre -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 lish e d  
a n d le s .—W . L. B o u g h to n , 53, K e n ley  H o ad , 

M er to n , L o n d o n , S.W.19.
1 -240 H .P . L.D .M . S L IP  R IN G  M OTOR, 400 
•*■ v o lts  3 p h a s e  50 c y c les  725 r .p .m . C om ple te  
w ith  o il s w itc h  a n d  l iq u id  ty p e  r o to r  s t a r t e r .  
—O ldfie ld  E n g in e e r in g  C o m p a n y  L td ., 96, E a s t  
O rd s a l l  L a n e , S a lfo rd , 5.
W E E  M EG G ER S 500 V, £12 5s. 6d. R eco rd  
”  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 e s t E n d  L a n e , N.W .6. 
HAM  0879.
t t p l E U  P I P E R ” E le c t r ic  M OU SE T R A PS , 

a u to m a t ic ,  c le a n , sa fe . N o  "  s e t t in g ,”  ju s t  
p lu g  in i  T y p e  "  C ” (3 m o u se  c a p a c i ty ) ,  w ith  
6 f t. flex, 200/250 v o lts , 12s. 6d., p o s t  f re e .—T h e  
R o b e r t  J o lif fe  T r u s t  (M a n u fa c tu r e r s ) ,  A sto n  
C lin to n , B u ck s .
T C.ATHER F IN G E R  S T A L L S —M ade  of 
■‘- 'C h r o m e  H id e . V e ry  s t ro n g  a n a  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  doz. 
P r o m p t  d e liv e ry . S a m p le  o n  a p p l ic a t io 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  M a n u ­
f a c tu r e r s ,  E p so m , S u r re y .
O  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 te :  J o h n  B ra y d o n , L td .,

230, T o t te n h a m  C o u r t  R o a d , W .l.
T e l. N o .: M u seu m  6972. 

O U P E R IO R  T y p e  B u ild e r s ’ L a d d e rs  now  in  
‘-‘ p r o d u c t io n ;  a ls o  S te p s , T r e 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 te 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 ra n g e w o o d  
3363/4.
■ pL E C T R IC  C o n v ec to r H e a te r s .—H o m e  a n d  
‘ - 'E x p o r t  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 t r e e t ,  G lasgow ,
C.5.
-p L E C T R IC  M OTORS. A.C. a n d  D.C. W e 
‘ - 's u p p ly  a l l  ty p e s  a n d  aizes 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  
h e  s u p p l ie d  to  c u s to m e r s ’ r e q u i r e m e n ts  w ith  
s h o r t  d e liv e rie s . S en 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.
■VACUUM C le a n e r  S p a re s  a n d  A c cesso ries . 
r  B a g s , b e a r in g s ,  b e lts ,  b ru s h e s ,  fa n s ,  
sw itch e s , e tc .  R e p a ir s ,  r e w in d in g , r e b r is t l in g .  
S e n t  f o r  p r ic e  l i s t .—R e l ia 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.

L 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  
R a m s a y  a n d  S ons (F o r fa r ) ,  L td ., F o r f a r .

9  t a f lf l  e l e c t r i c  M E T E R S . — L. S te p he n son  
•" ' J o f f e r s  fo r  im m e d ia te  despatch  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 su p p lie d  “ On 
A p p ro v a l, "  a ll  co rrect to v e ry  fine m a rg in  of 
e rro r, a ll cases lik e  new  fo r  200/250 vo lts  
su p p ly ,  A.C. 5 A m p . M eters, 425 N o.; 10 Am p. 
Meters, 1 525 No.; 20 A m p . M eters, 70 No.; 40 
A m p. M eters, 12 N o . ;  50 A m p . M eters, 300 No.; 
P re p a y m e n t  M e te rs, 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 A m p. 
In d ic a to r s ,  50 No.; 10.0 A m p , In d ic a to r s ,  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 e m a n d  In d ic a to r s  a re  
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  Fac to r ie s, W o rk s ,  Sto re s, etc., send 
S.A. Foo 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 ir k b y ,  
H U D D E R S F I E L D .  Tel. 2455. P.S.— D o you  
re q u ire  Steel W in d o w s -L is t  W .D.3. Do 
you  re q u ire  N is s c n  T y p e  H uts, L is t  N.3 (ve ry  
la rge  ones). D o  you  re q u ire  R econ d it ion ed  
T im b e r  H uts, L is t  590. D o  yo u  re q u ire  W ood  
Dr Steel Benches, R a ck s,  L is t  M.2.

VULCANIZED FIBRE.
E B O N IT E , B A K E L IT E

Sheets, Rods, Tubes and Machined Shapes

LEATHEROID Sheet*, Roll*, etc. 
“ CLEFTEX ” Insulating Tape*. 

Insulating Staples, Jointing, Presspahn.

MOSSES & MITdHELL LTD.
60-68, ironm onger Row, London, E.C.1.

OlA* t o fithV

(Ob
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REPLACEMENT
F L U O R ES CE N T
STARTER SW ITCHES

(THERMAL TYPE)
For u se  w ith  R evo a n d

M e tr o v ic k  L ig h tin g  U n its  
E a rly  D e liv e r y

F L U O R E S C E N T
SPARES

Dept. E A, 53, COODCE 
STREET, LONDON, W.1

SOCKETS
3 P IN , 5 A M P , SH U T T E R

A va ilab le  in good quantities

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

T E N A T H E R A M  S O IL  H E A T E R S

FULL LIST O N  REQ U EST

J .  R I V L I N
16 17, B R U N S W IC K  ST R E E T ,  L E E D S ,  2

T elep h o n e  2 1 5 IS

BROOKS & ROHM LTD.
44 A t t r a c t s  ”  N o . 1 ,  2 -k w . r e f l e c to r  f i r e  w i th  tw o  

S tro u p  m e ta l  s w i t c h e s ,  o n e  f o r  e a c h  f i r e  b a r .  R e f le c to r  
m a d e  f r o m  p o l i s h e d  h e a v y  a l l o y  c o m b in e d  w i th  s t r o n g  
m e ta l  f  a m e  i n  a b o r t e d  c r a c k le d  c o  o u t s . E a s i ly  
c a r r i e d  f i o m  o n e  r o o m  to  a n o t h e r .  S tr o n g  h a n d le  

fi’ t e d  o n  t o p .  
S u i t a b l e  l e n g th  
o f  3 - c o r e  flex  
6 't p p l ie d .  T u ­
b u l a r  e l e m e n t  
m a d e  f r o m  w h i t e  
c la y  w h ic h  is  e a s ily  
r e p l a c e d .  A p p r o x -  
s i z e : -  H e ig h t  15*. 
w id th  19* . d e p t h  7*.
Im m e d  a t c d e  i v e r y  
2 3 0 /2 5 0  v o l t s  a n d  
o t h e r  v o l ta g e s  s u p ­
p l i e d  b y  s p e c ia l  
a r -  a n g e n ie n t .  R e ­
ta i l  p r i c e  7 3 s . 4 d .  
e a c h .  G e n e r o u s  
t r a d e  d i s c o u n t s .

T h i s  is  o n ’y  o n e  o f  a  m u l t i t u d e  o f  o t h e r  h o u s e h o l d  
e l e c t r i c a l  a p p l i a n c e s  a i a i l a h l e ;  r a d i a t o r s ,  h e a t e r s ,  
t o a s t e r s ,  e t c .

90,  V ictoria  St., L ondon, S .W .l
T e le p h o n e  : V IC  9 5 5 9 / 1 0 1

Ile lfa B l O ffice :
U ls te r  B a n k  C h a m b e r s , 4 / 6 ,  A n n  S t r e e t ,  B e l f a s t

FO R  SA LE
A BA R G A IN  in  C A BLE a n d  B E L L  W IR E  —  

C ab le  1/.052, V .R . 250 v o lt, R ef. 4101. T aped ! 
C o tto n  B ra id e d  a n d  c om p . F la m e p ro o f ,  B lack . 
( C ra ig p a rk ) ,  in  500 y d . coilB o r  o n  n o n - r e tu r n ­
a b le  re e ls ;  37s. 6d. p e r  500 y a rd s .  W axed  Belli 
W ire  (1 red , 1 b lu e ), 1/.036. T w in  T w is ted ,. 
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 rs , C o tto n  L a p p e d  a n d  P a ra ff in e d , in, 
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 rd 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 igh. 
S t r e e t  , T h a m e s  L i t to n ,  S u r re y .  ’P h o n e ;  
E in b e rb ro o k  4011.

A TLA S la m p s  fro m  s to c k , d e liv e ry  in  L o u d o n , 
S u r re y ,  S ussex  a n d  K e n t ;  o th e r  lin e s  in ­

c lu d e  c lo ck s, to a s te r s ,  f ires , i ro n s ,  k e t t l e s ,  
fa 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 rubel. 
R ad io  D is tr ib u to r s ,  L td ., 39a, S ta f fo rd  l to a d ,  
C ro y d o n . C ro y d o n  1107.
V A U U U .U  I-Lr.A A LK  R E W IN D IN G  SE R V IC E .
'  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 ll g u a r a n te e .—T h o m a s  A n d e r­
son , 117, Bowes 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.
JU N C T IO N  E le c tr ic  I r o n s ,  s u p e r io r  d e s ig n  

a n d  q u a l i ty ,  s u p p lie d  w ith  s u i ta b le  s t a n d .
! A lso J u n c t io n  N ick e l p la te d  T o rch  C ase s .
< 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 .  Also- 

la r g e  s e le c tio n  o f h o u seh o ld  e le c tr ic a l  
a p p l ia n c e s ,  F ir e s ,  R a d ia to r s ,  o th e r  e lec tr ic - 
I ro n s .  T o a s te r s ,  T a b le  L am 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 rite  fo r  fu ll  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 .

I L o n d o n . S .W .l. T e le .:  V ic. 9550/1441.
’-P 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  fro m  16 
s.w.g.-28 B.w.g. s u p p lie d  f ro m  s to c k  o n  7 lb ., 
14 lb . o r  23 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 LTD .. CA LED O N IA  

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

V ACUUM  C le a n e rs  a v a i la b le  in  l im i te d  
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 i e d  

o u t  fo r  a l l  m a k e s  o f  V acu u m  C le a n e rs .— 
C row n  A p p lia n c e s  L td ., 90, W e lle s le y  R o a d , 
C ro y d o n . C ro. 6515
1 1  AND 5 kW  230 v o lt D.C. P e tro l -d r iv e n  
z  Y G E N E R A T IN G  SE TS, w ith  A u s t in  P e t r o l  
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.

A C ./D .C . M o to rs  a n d  S w itc lig e a r  c a n  be 
• s u p p l ie d  fro 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  r e 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 ad , N .W .6. 
T e le p h o n e -  H a m p s te a d  8132.
Q  E L F -P R IM IN G  E L E C T R IC  P U M P S .-3 0 0  
‘-‘ g .p .h . £14 5 s —J o h n  E. S tee l, C lyde  M ills . 
B in g le v . 'P h o n e  1066. ,

GLA SS fo r  S a fe .—F la s h  o p a l, 2 000 s h e e ts  27 in .  
b y  5 in .. 24 o z .; a  re a s o n a b le  o ffe r  w ill b e  

a c c e p te d  fo r  p a r t  o r  w hofe .—S u t ty  a n d  
C u s ta n c e , L td ., 328. L iv e rp o o f R o ad , L o n d o n , 
N.7. T e l. :  N o r th  4274/5.
O  OTA R Y  C o n v e r te r ,  D.C. to  A .C.. .M edical 
A '-S u p p ly . 200 v., 9.5 a .  to  136 v „  11 a ., w ith  
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.
' I f . f X  FT . B ill O v e rh e ad  B U SB A R , 4-l>ar 3- 
O O O  p h a s e  a n d  n e u t r a l .  250 a m p . p e r  p h a s e  
ty p e  OB4, to g e th e r  w ith  42 T .P . a n d  N . 30 a m p .  
P lu g - in  F u se b o x es , ty p e  OF.30 a n d  7 in c o m in g  
C ab le  B oxes w ith  S5 G la n d s , ty p e  OC1. T h e se  
H em s a r e  n ew  a n d  u n u s e d , a n d  a r e  o ffe red  
fo r  £435 th e  lo t .—U n ite d  I n s u l a to r  Co.. L td .. 
O a k e ro ft R o ad . T o lw o r tli ,  S u r re y .  K lm b n d g e  
5241
E l e c t r i c  m o t o r s ,  *■ i i .p .  to  35 h .p .  New

a n d  S e co n d -h a n d . 160 in  s to c k , s t a t e  r e ­
q u ire m e n ts .  Y ic ta  E n g in e e r in g  Co., M a id e n ­
h e a d . ’P h o n e  50.

R E P A IR S

Co o k e r s . — W e c a n  g ive  good d e liv e r ie s  oi 
s h e e t  M eta l V itre o u s  E n a m e lle d  E le c tr ic  

C ooker p a r t s .—JO H N  KTNG & SON 'ENAM F.L- 
L E R S). LT D .. PY R O  W O R K S. C H E S T E R F IE L D . 
P h o n e :  5305.
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N O T IC E S
E L E C T R IC IT Y  ( S U P P L Y )  A C T , 1926.

N O RTH  W E ST  EN G L A N D  AN1) NORTH 
W A LES E L E C T R IC IT Y  (A L T E R A T IO N  AND 

E X T E N S IO N ) SC H EM E, 1946. 
W H E R E A S  th e  E le c t r ic i ty  C o m m issio n e rs  
v v  h a v e  p r e p a r e d  a n d  t r a n s m i t t e d  to  th e  

C e n t r a l  E le c t r ic i ty  B o a rd  a  S ch em e  b e a r in g  
th e  a b o v e  t i t l e  a n d  h e r e in a f t e r  _ r e f e r r e d  to 
a s  “ th e  new  sc h e m e ,"  fo r  a l t e r in g  a n d  
e x te n d in g  t h e  N o r th  W es t E n g la n d  a n d  N o r th  , 
W ales  E le c tr ic i ty  S ch e m es, 1928 to  1944, by  i 
d e te rm in in g  t h a t  fo u r  new  g e n e r a t in g  
s ta t io n s  if  a n d  w h en  d u ly  a u th o r is e d ,  w ill 
b eco m e s e le c te d  s ta t io n s  fo r  th e  p u rp o s e s  a t  
th e  C e n t r a l  E le c tr ic i ty  B o a rd .

N o tice  is  h e re b y  g iv e n  t h a t  th e  C e n tra l  
E le c t r ic i ty  B o a r d  h a v e  c a u s e d  th e  new  
S ch em e to  be p u b lis h e d  a n d  t h a t  a n y  
a u th o r i s e d  u n d e r ta k e r s  o r  o th e r  p e rso n s  
in te r e s te d  in  th e  new  S ch em e a n d  d e s ir in g  
to  m a k e  r e p r e s e n ta t io n s  th e re o n  m a y  do  so  
b y  f o r w a rd in g  th e  s a m e  b y  r e g is te r e d  le t te r  
to  the. u n d e rs ig n e d  a n d  p o s te d  n o t  l a t e r  t h a n  
th e  18th d a y  of J a n u a r y ,  1947. C opies o l th e  
new  S ch em e  w ith  a n  E x p la n a to r y  M em o ra n ­
d u m , w h ich  th e  E le c t r ic i ty  C o m m iss io n e rs  h a v e  
s e n t  to  th e  B o a rd  th e re w ith ,  m a y  be  o b ­
ta in e d  a t  th e  p r ic e  o f one  p e n n y  e a c h  fro m
H .M . S ta t io n e r y  Office, Y o rk  H o u se , K m g s- 
w a y , L o n d o n , W.G.2.

D a te d  th i s  17tli d a y  o f D e ce m b e r 1946.
O. A. SH E R R A R D , 

T r a f a l g a r  B u ild in g s .  S e c re ta ry .
I .  C h a r in g  C ross,
LONDON, S .W .l.

A G E N C IE S
T  GOODMAN (R A D IO ), LT D ., 9. P e rc y  

S tr e e t .  W .l. a r e  so le  L o n d o n  a g e n t s  fo r 
t h e  “  M idco  ”  E lo n g a te d  FL U O R E SC E N T  
CIIO K 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 O RK W A N TED

C A PA C IT Y  a v a i la b le  fo r  co il w in d in g , im ­
p r e g n a t in g .  e n g ra v in g  a n d  l i g 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 t s  L td .. 50, 
G le n th a m  H o ad . S.W.13.
T IGTIT P R E S S  W O R K —C a p a c i ty  o ffe red  fo r  

q u a n t i t y  p ro d u c t io n  o f l ig h t  c o m p o n e n ts  in  
s h e e t  m e ta l ,  w ire , . e tc .  P o w e r a n d  h a n d  
p re s se s .—I.R .S ., L im ite d , 10, A sh ley  1 la ce , 
S .W .l. V ic to r ia  1625.
X T ACUUM  C le a n e r s —R e w in d e rs  to  th e  t r a d e  
v  s in c e  1930. A t r i a l  w ill  c o n v in c e  y o u  w e a r e  

s p e c ia l i s t s  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.

HA R TLB PO O L S M a c h in e  S h o p  l o r  a n y  em ail 
m a c h in e r y  c a s t in g s  in  i ro n ,  o rd e rs  qf _5C 

th o u s a n d  to  o n e  m il l io n  w a n te d . E n q u ir ie s  
to —T. M oore, 61, C ra tlio jrn 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 ,  efe ., 

•‘ ‘ •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 a d . I l f o rd .
17011 R E W IN D IN G  E L E C T R IC  MOTORS, 
r  F r a c t io n a l ,  u p  to  100 h .p .  T r a n s fo r m e r s ,  
C hokes , e tc ., co n tru R  E le 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.

RELAYS
f l . C .

INSTANTA ELECTRIC LTD
48 OLD CHURCH ST., FLA 3531 
C H E L S E A ,  S .W .3  FLA

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

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

For accurate  

T em p era tu re ,  

m easurem ent  

and contro l.

T H E  BRITISH RO TO TH ERM  C O ., L1L>., 
M erton  A bbey, S.W .19. fiber*)’ 3406.

CHOKES for > 
FLUORESCENT 
LIGHTING

MEICO'S up-to-date facilities include the 
most modern coil producing machinery 
available—vacuum impregnating equip­
ment for wax and varnish-—completely 
automatic production test apparatus. 
MEICO Chokes are precisely wound—
m eticu lou sly  a ssem b led —thorou gh ly  
impregnated and carefully finished. 
Continuous inspection and quality con­
trol ensure maximum uniformity and 
silence in operation.
AVAILABLE FOR PROMPT DELIVERY
MICRAMATIC ELECTRICAL INSTRUMENT (0. LTD.
M E I C O W O R K S  : C 0 N G L E T 0 M  : C H E S H I R E  
T E L E P H O N E :  C O N G L E T O N  6 0 7
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RICHARDS & PARTNERS,
Auctioneers and Valuers of 

PLANT AND MACHINERY AND 
INDUSTRIAL PROPERTY, 

Granville House, Arundel S treet, 
London, W .C .2

T e lephone: TEMple Bar 7471.

Progressive  w holesale Electrical 

H ouse  In W e s t  R id ing of Y ork sh ire  

seeks first class products in Electrical 

goods. So le  d istribution  o f gu aran ­

teed sales undertaken. Box J.R., 

“ The E lectric ian ,” IS4, Fleet Street, 

London, E,C.4.

d.m. E.W .8
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A U C T IO N E E R S  A N D  V A L U E R S

VIBRATION PROOF FUSES 

EDWARD & c0- LTD-

SHARSTON ROAD •  WYTHENSHAWE 
MANCHESTER

N O .  3
I N S E T

M0UNT1N

An unique facility of in teres t to  designers and 
makers of C ontro l Panels and sim ilar equipm ent 
embodying flush m ounted instrum ents, switches, 
etc. Frontal projection is reduced to  one half the 
overall fuse dep th  and connections may be made 
d irect into the  base ends instead of through the 
usual back-studs. A simple fixing clip, as 
illustrated , eliminates th e  use of visible panel 
screws, thus facilitating ease of assembly and 
maintenance. Let us subm it a sample mounting. 
Y ou'll fall for It, sure !

Exclusive to the N E W  5 to 100 amp.

W A N T E D
T>RASS S T R IP —J b y  022. A n y  q u a n t i ty .  
u A lso  B ra s s  R od .—'V ere t L td .,  G r a h a m  R o ad , 
B e x le y h e a th  2364.
A I t  M A TU RE W in d in g  a n d  T a p in g  m a c h in e  

■‘ ‘ w a n te d .—V.A.O. L td ., 80, C ra n b ro o k  R o ad , 
I l f o r d ,  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 e s t 

• p r ic e s  o f f e r e d —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 ree n  R o 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 i r e d  in  
■L 'T e a s o n a h le  q u a n t i t i e s .  T s  a n d  U ’s. A lso  
75’s a n d  4A s .—O o rn e rc ro f t ,  F a li ib ro o m e  
R o ad , M acclesfie ld .
V IT R E O U S  Dase m e ta l  to p  p u s h  b u t to n  

s w 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 r o d u c ts .  71. O x fo rd  R o a d , M a n c h e s te r .  
T pN A M E L L E D  w ire  w a n te d , 21, 21J, 23t, 24, 43 
•‘- 'a n d  44 g a u g e . G ood p r ic e  p a id ,  a n y
q u 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, 
O xfo rd  R o ad , M a n c h e s te r .
A -C . M OTORS, 1-100 h .p ., 500-1,500 r .p .m . A n y  
■‘‘ m a k e  f i t te d  w ith  b a l l  a n d  ro l l e r  ty p e  b e a r ­
in g s . M u st be  good  m a c h in e s ,  su ch  a s  y o u  
.vourselvee w o u ld  b u y . A l te r n a t iv e ly  m o to r s  
fo r  re w in d in g  w ill be c o n s id e re d .—O ldfie ld  
E n g in e e r in g  Co., L td .,  95, E a s t  O rd s a l l  L a n e , 
S a lfo rd . 5.
Y V  A N TE D  .—ROTA R Y  C O N V E R T O RS, a n y  
' '  s ize .—U n iv e r s a l ,  221, C ity  R o ad , L o n d o n ,

K C 1
R E Q U IR E D  f o r  E x p o r t .  — 500 dozen

SW IT C H E S , 5 a m p e re s ,  220 v o lts , B a k e l i te
c o v e r , b ro w n  o n  w h ite  b a se , o r  b ro w n  o n  
b ro w n . 20 000 y a r d s  1/044 in .  le a d  a l lo y ,
s h e a th e d  tw in  f la t  C A BLE, c o n fo rm in g  to  
O.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 i th  E . S. M a s h a l,  86, A lie  S t r e e t ,  E J .. T e le ­
p h o n e  n u m b e r :  R o y a l  4405/6.

PA TEN T AGENT S

K i n g s  p a t e n t  a g e n c y ,  l t d . ,  b  t  K in g ,
A .I.M ech .E  ( P a t e n t  A g e n t) . 146a , Q ueen

V ic to r ia  S tr e e t .  L o n d o n , E.C.4 A D V IC E, 
H an d b o o k , a n d  C o n s u l ta t io n s  fre e . 'P h o n e :  
O ity  616L

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

27, C hanrerv Lane. London. W .C .2 .
Chancery 8444

3 usin<j 
3 a r ilit ie s
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W A V E R L E Y  W O R K S ,  
75, ST. SIMON STREET, 
SALFORD, 3, LANCS.

Telephone : BLACKFRIARS 9831 
Telegrams : VACTIT IC, SALFORD.

S W IT C H  
T R I P P I N G  « A I T
Angle iron and sheet steel construction, de­
signed for floor mounting or wall fixing. The 
cabinet consists o f a main battery com part- 
mcnt enclosed by steel doors with three shelves 
and a trickle charge rectifier compartment 
located at the top. W ood cabinets can te  
supplied if preferred.

Im mediately the fault-finding relay locates the 
trouble, power must be available for tripping 
the switch. This calls for a battery and equip­
ment o f utter reliability and quality.
Exide Switch Tripping Equipment meets these 
requirements to the full. Each self-contained 
unit comprises a battery o f lead-acid cells, a 
trickle-charger and a load-test device. Battery 
test-readings can be taken under load from 
instruments provided.

S W I T C H  T R I P P I N G  
E Q U I P M E N T

T H E C H L O R ID F  E L E C T R IC A L  ST O R A G E CO. L T D
Stationary Battery Department,________ __

77 K ing Street, M anchester 2. T el: Blackfriars 473 t j

V '  A  V . ^  ••

. . v ; .

•EXACT. '.TO .S. PE Cl F.i C AT IO N 

- L E T  U S QUOTE Y O U —
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Phascolarctos c tnereus— th e  
KOALA—th e  native bear 
Australia is the original of the 
nursery Teddy Bear. Unusual 
features are its black, rubbery 
nose and large, bushy cars. Its 
colouring is grey, fawn, blackish 
and brown, with white under- 
parts. Fully grow n—about two 
feet long—at four years, it may 
live to  fifteen years o r  more.
Powerful limbs and stou t claws 
make it perfectly adapted to 
climb the tali trees wherein it 
lives, subsisting upon the foliage 
of Eucalyptus. Timid in dis­
position it whimpers and cries 
like a baby when molested.

P k a s c o l a r d t o s  c i m r e r n

but it s e a s ie r  to  sa y

ENFIELD
for all Cables up to 132 kV

P A P E R  • R U B B E R  • P. V. C.

RAW j i t  TO
E N F I E L D  C A B L E S  L I M I T E D .  B R  1 M  S  D O W N ,  M  I D  D  L E S  E X

W o rk s : Telephone: HOW ard 2661 London Offices: Telephone: H O Lborn 0591
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Plant and Demand
T H E  num ber of outs w hich were m ade 

during Novem ber, m akes i t  reason­
ably clear th a t the average load  on th e  
national supply system  w as heavier than  
it had been for som e m onths, and it  is  not 
surprising, therefore, th a t the official re­
turns to the Commissioners for N ovem ­
ber show th a t the am ount of current 
generated by authorised undertakers 
during th a t m onth w as 13.7 per cent, 
above th a t of N ovem ber last year.
T his increase, i t  m ust bo remembered, 
cam e about during a tim e when there  
w as a national fuel econom y cam paign  
in operation, and latterly during a tim e 
when alm ost daily appeals were m ade  
for reducing electrical load.
Industry, generally, claim s to  bo operat­
ing w ith the least possible dem and upon 
the supply m ains consistent w ith the  
output requirem ents of raw m aterials 
and m anufactured goods, while dom estic  
consum ers arc reacting a s  b e st they  m ay  
to the broadcast appeals for econom y. 
In the circum stances therefore, the de­
m and for current when the present 
transition period w ith  respect to  
generating capacity has been overcom e, 
'm ay reasonably be expected  to ou tstrip  

the present figures, and thereby is se t u p  
a chain of thought w hich w arrants con­
sideration.
T he present shortage of generating  
capacity will, in course of time, be m ade 
good, no m atter w hat the inconvenience  
to  consumers meanwhile. Som ething is  
a t lea st being done about it  and sooner  
or later th e  industry w ill bo able to
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accep t a ll th e  d em an d  now  offered. 
A p art from  th a t  dem and , how ever, 
th e re  is  g row ing a  p o te n tia l lo ad  offered 
by consum ers n o t y e t  connected , no r 
likely to  be  u n til th e  . p re sen t d is tr ib u ­
tio n  sy s tem  is ex ten d ed  to  serve  e ith e r 
th e i r  p rem ises  o r  ¡areas. Official d is­
cou ragem en t of .the use of e lec tric ity , 
w h eth er th e  M in istry  of F u e l likos or 
no t, w ill n o t  p re v e n t e ith e r th e  nu m b er 
of consum ers grow ing o r  a n  increasing  
d em an d  fo r c u rre n t in  a re a s  w here 
to -d a y  none m a y  ex ist. I n  th e  c ircum ­
sta n c e s  therefore , i t  seem s reasonab le  to  
su p p o se  t h a t  th o u g h  th e  p re se n t g e n e ra t­
ing  cap ac ity  p osition  is  serious, i t  m u s t 
n o t bo allow ed to  influence th e  in d u s try  
a g a in s t  th in k in g  of th e  fu tu re  a n d  of 
th e  serv ices th e n  likely  to  be  expected , 
by b o th  in d u s try  a n d  th e  public. T he 
rise in  d em an d  show n b y  th e  C om m is­
sioner’s figures is n o  tem p o ra ry  th ing , 
n e ith e r h a s  i t  been  p e rm itte d  to  reach  
its  lim it in  va lue. A ny suggestion  in  th e  
m inds of th e  public t h a t  th e  expansion  
of th e  in d u s try  is n o t receiv ing p roper 
considera tion  d u rin g  th e  period  of p la n t 
sho rtage  m u s t be  g u a rd ed  against.

Chester’s Golden Jubilee
T H E  e x te n t  to  w hich  m unicipalities, if 
th ey  so  desire, can  develop  ru ra l  a re a s  is 
show n b y  C hester C o rpo ra tion , th e  elec­
tr ic i ty  u n d e rta k in g  of w hich  ce leb ra ted  
its  golden jub ilee  la s t  w eek w ith  a n  ex­
hib ition  designed to  show  th e  progress 
m ad e  in  sim plify ing th e  dom estic  w o rk ­
a d a y  w orld  a n d  th e  o p p o rtu n itie s  a v a il­
ab le  to  in d u s try . M uch of th e  develop­
m e n t of th e  u n d e rta k in g  is  a  m em orial 
to  tho la te  Mr. S. E . B r i t t o n , w ho d ied  
la s t J u n o  a f te r  h a v in g  been  c ity  elec­
tr ic a l eng ineer since  1904, w hen  th e  
n u m b er of consum ers w as 778 a g a in s t 
th e  p re sen t-d ay  figure o f 23 547. T he 
C hester u n d e rta k in g  is  of special in ­
te re s t also , in t h a t  in  1912 i t  opened  a  
hydro -e lec tric  s ta tio n — o u r la s t  v is it to  
w hich  w as m ade, inc iden ta lly , d u ring  a 
v is it  to  see  th e  a u tu m n  illu m in a tio n s 
w hich w ere such  a  fe a tu re  p re -w ar. The 
o u ts ta n d in g  ach iev em en t a t  C hester, 
how ever, is th e  connecting  to  th e  supp ly  
m ain s of no few er th a n  1 024 fa rm s a n d  
th e  serv ing  of 9 705 ru ra l  consum ers. 
Such a n  exam ple  h a s  n o t been  easy  to  
estab lish , b u t  i t  s ta n d s  to -d ay  a s  a 
m o n u m en t to  th e  w ork  of y e a rs  a n d  an  
in d ica tion  of w h a t  can  be  done w hen 
e n th u s ia sm  a n d  im ag in a tio n  a re  p ro p erly

applied . T he  jubilee ce leb ra tions la s t  
w eek w ere conduc ted  a t  a  tim e w hen 
load-shedding  is  tho  o rder, b u t  a s  Mr. 
C. T . S. A n n e t t  po in ted  o u t d u rin g  th e  
occasion, th a t  is no  reason  w hy prov ision  
should  n o t be  m ado  a g a in s t th a t  tim e 
w hen th e  p re sen t tra n s it io n  perio d  is b u t 
a  m em ory.

Graduates and Industry
AN in te res tin g  su rv ey  ca rr ied  o u t b y  th e  
¡M anchester J o in t  R esea rch  Council, w ith  
a  view  to  assessing th e  in crease  to  be 
e x a c t e d  in  th o  nu m b er of scientifically- 
tra in e d  m en to  be  em ployed in  in d u s try  
in th e  com ing years , show s t h a t  a n  a p ­
preciab le  rise  is  a n tic ip a te d  com pared  
w ith  p re-w ar. T he  su rv ey  covered  a 
rep re sen ta tiv e  cross-section  of firm s in  
th e  G rea te r M anchester a re a  a n d  so fa r  
a s  engineering is concerned  th o  expected  
increase is  considerable. B y  v ir tu e  of 
th e  p lea m ad e  in  th e  e lec trica l in d u s try  
for a  h igher s ta n d a rd  of techn ica l ed u ca ­
tion  a n d  for a  h igher s ta n d a rd  of m a n u ­
fa c tu re d  p roduc ts , th e  req u irem en t of 
the  firm s tak in g  p a r t  in  tho  su rvey  for 
m ore  g ra d u a te  e n tr a n ts  is n o t su rp ris ing . 
T he in fo rm ation  w hich  th e  survey_ h a s  
p roduced  shou ld  be of considerab le  va lue  
to  th e  un iv e rsitie s  in  p rov id ing  a  fo u n d a ­
tion  for th e  a ssessm en t of th e  e x tra  calls 
to  be  expec ted  from  in d u s try , for 
g ra d u a te s  in  fu tu re  years , a n d  of th o  d e ­
gree o f tra in in g  called  for. A  valuab le  
ind ica tion  is also  g iven to  th e  young 
m a n  considering  h is fu tu re  course, since 
i t  show s th a t  of a  h igh  p e rcen tag e  of th e  
firm s offering em ploym ent to  g rad u a tes , 
th e  h igher execu tive  p o sitions a re  open 
to  those  w ho show  com petence a n d  
a d a p ta b ility .

Need for Enterprise
S P E A K IN G  a t  tho  C anad ian  C ham ber of 
T rad e  on M onday, S ir S ta ffo rd  C ripps is 
rep o r ted  to  h av e  sa id  th a t  a  w orld  sh o r t­
age of raw  m a te ria ls  is seriously  affecting  
th e  possib ility  of o u r reach in g  th e  ex ­
p o r t  ta rg e t s e t b y  th e  G overnm en t. H e  
w as speak in g  in  p a rtic u la r  of steel, a n d  
appealing  to  th e  do llar coun tries, said  
th a t  un less we can  g e t im p o rts  of tin s  
m e ta l from  som ew here, i t  m u s t seriously  
affect o u r ex p o rts  of m achinery . A  few 
day s ago Sir S t a f f o r d  spoke of th e  d if­
ficulties w e should  face if w e failed  to  
g e t n e a re r  to  a  b a lance  of tr a d e  in 
“ h a rd  ” currencies, a n d  since im p o rtin g  
steel from  th e  U n ited  S ta te s  w ould  in ­
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crease th e  p re se n t deficit of tr a d e  in  th e  
“ h a rd e s t  ” of currencies, som eth ing  of a  
d ilem m a is  c rea ted . I t  is a n  odd  tiling  
t h a t  w henever a  G o v ern m en t spokes­
m a n  voices a n  opinion on  tr a d e  o r  d e ­
velopm ent, h e  is  m ore  o ften  th a n  n o t 
n eg a tiv e  in  h is  outlook. D ifficulties 
th e re  a re  a n d  will con tinue  to  b e ; b u t  
in s te a d  of a tte m p tin g  to  overcom e them , 
a  depressing  a tt i tu d e  of m in d  is  assum ed 
an d  in s te a d  of m ak in g  a  flank ing  a tta c k  
a s  a  so lu tion  to  th e  p rob lem , only  th e  
m ore difficult fro n ta l a t ta c k  is  con­
sidered . O ur n eed  of s tee l m u s t in  th e  
c ircum stances be b a lan c ed  a g a in s t a  need 
in  th e  U n ite d  S ta te s  for som e com m odity  
w ith in  th e  E m p ire  w h ich  is n o t in  sh o r t 
supply . Such a  com m odity  is lu b b e r , 
a n o th e r  is  tin , a n d  if th e  G overnm en t 
ca n n o t open u p  n eg o tia tio n s which, will 
u ltim a te ly  benefit w orld  tr a d e , i t  is  tim e 
th e y  m ad e  w ay  fo r those  w ho a re  tra in ed  
a n d  experienced  in  such  dealings.

Too Many Meetings ?
M E M B E R S of th e  I .E .E . w ere  k e p t p a r ­
ticu la rly  b usy  la s t  w eek for on  no  fewer 
th a n  fou r evenings, m eetings w ere  held  
by  th e  R ad io , T ransm ission , In s ta lla tio n  
an d  M easu rem en t Sections, respectively , 
ind ica ting , th ereby , som eth ing  cf th e  
e x te n t in  g row th  of th e  ac tiv itie s  of th e  
in s titu tio n . M eetings w ill be  equally  
num erous in  th e  H ew  Y ear, an d  w ith  
th e  p a p e r  sh o rtag e  s till p rev a ilin g  i t  is 
becom ing increasing ly  difficult to  devo te  
to  th e  d iscussions th e  . space th e y  so 
righ tly  deserve. T he  tim e  claim ed by  
th e  v a rio u s  in s ti tu tio n s  a n d  assoc ia tions 
for a tte n d a n c e  a t  m ee tings seem s to  be 
g rea te r y e a r b y  year, a n d  those  who 
conscien tiously  believe in  keep ing  their 
know ledge u p  to  d a te  a re  finding th e ir 
p rofessional am b itio n s som eth ing  of a  
p rob lem  a s  a  re su lt. D esp ite  th e  in ­
crease  in  th e  nu m b er of p ap e rs  re ad  
before  o u r in s ti tu tio n s  a n d  associa tions 
each  week, th e  s ta n d a rd  is  h igh, th e  
p re se n ta tio n  good a n d  th e  su b jec ts  
selected  p ro v o k e  good discussion. M any 
in  th e  in d u s try  feel th a t  th ey  should 
a tte n d  all m ee tings w here a  p a p e r  dea l­
ing w ith  th e ir  p a r t ic u la r  in te re s t is  be- 
in "  re ad , a n d  suggestions h av e  been  p u t 
fo rw ard  to  th e  effect tha t, i t  w ould  be 
an  a d v a n ta g e  if su ch  m eetings w ere 
fewer. F o r  ou r p a r t  w e believe th a t  
such  a  -restric tion  in th e  a c tiv itie s  cf 
th e  in s titu tio n s  w ould, a t  a n y  r a te  so 
early  in  th e  po st-w ar period , be  bo th

20 DECEM BER 1946

difficult a n d  n o t in  th e  b e s t in te re s ts  
of th e  in d u s try . So m uch  rem ain s to  he  
sa id  since th e  stifling  h a n d  of censo r­
sh ip  w as rem oved, th a t  i t  w ill b e  a  
long tim e before a ll sec tions of th e  in ­
d u s try  a re  a s  in fo rm ed  cn  th e ir  p a r ­
tic u la r  su b jec ts  a s  th ey  m ig h t be— even 
w ith  th e  p re se n t full p ro g ram m e of 
m eetings.
Plastics and Electrical Industry
R E A D E R S  of T h e  E l e c t r i c i a n  will 
h av o  g a th e re d  th a t  we h av e  fo r som e 
tim e  ap p re c ia te d  th e  im p o rtan ce  of 
p la s tic s  in  th e  e lec trica l in d u s try , for 
w e h av e  in  th e  la s t  few m o n th s  given 
p u b lica tio n  to  a  series of special a rtic le s  
on th e  su b jec t. T hese a rtic le s  so fa r , 
h av e  a lread y  covered a  v e ry  w ide field 
a n d  as  tim e  goes on  a n d  new  m a te ria ls  
a n d  ap p lica tio n s  becom e know n, our 
coverage will b e  even  w ider. A dded  im ­
p o rtan ce  to  th e  d ev e lopm en t a n d  use  of 
p la s tic s  so fa r  a s  e lec trica l eng ineering 
is concerned , w as g iven la s t  w eek by  
th e  read in g  of a  p ap e r on  th e  su b jec t 
before a  m eeting  of th e  In s ta lla tio n s  
S ection  of th e  I.B .E ., w hen  D r. G u i d o  
H a e f e l y  gave a  h is to iy  of p lastics in  
re la tio n sh ip  to  th e  in d u s try  an d  ex ­
p la ined  th e  chem ical s t ru c tu re  of som e 
ty p ica l m a te ria ls . T he  p ap e r w as  of 
th e  “ in te g ra tin g  ” ty p e  a n d  a s  m em bers 
a re  in v ited  to  su b m it fu r th e r  co n tr i­
b u tio n s  in th is  ca tegory , i t  ig a n tic i­
p a te d  th a t  th e  in s ti tu tio n  will, sooner 
o r la te r , be  ab le  to  reco rd  th e  com plete  
h is to ry  of th is  in te re s tin g  side of elec­
tr ic a l progress.
Christmas Greetings 
T H IS  tim e  n e x t w eek C h ris tm as will 
have  com e a n d  gone, leav ing  b eh in d  i t  
fo r m o s t of u s  th e  m em ory  of a  well- 
ea rn ed  tw o-day  re s t. W o say  well- 
earned , fo r d u rin g  th e  la s t  tw elve 
m o n th s  th e  in d u s try  h a s  m a d e  such  
g igan tic  s tr id e s  to w a rd s  recovering  its  
p re-w ar m om en tum  th a t  all engaged  in  
i t  m u s t h ave  p u t  a side  m a n y  of 
th e ir  personal am b itions, so t h a t  m o s t 
of th e ir  tim e  a n d  energy  m ig h t be  d e ­
v o ted  to  th e  p o st-w ar reco n s tru c tio n  
process. I n  th e  c ircum stances, th e  
o p p o rtu n ity  is ta k e n  in  th is  issue to  
w ish all in  th e  in d u s try — a n d  cu r  
re a d e rs  in  p a r tic u la r— th e -C o m p lim en ts  
of th e  Season a n d  to  ex p ress  th e  hope 
th a t ,  d esp ite  th e  a u s te r ity  cond itions, 
th e ir  C h ris tm as  m ay  b e  a  m e rry  one.
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TOTALITARIAN ART
b y  SIR ERNEST BENN

T H E  planners liavo enjoyed a  fair field 
and  p lenty  of favour in the  m a tte r  of 

tho “  B ritain  Can Make I t  ’’ E xhib ition ; 
indeed tho com parative im m unity from 
criticism is in  itself an  indication of the 
distance travelled since i t  was our hab it 
to do a  little  of our own thinking. I  

' should be sorry to stand  in  th e  w ay of 
a  shillings’ w orth  of business by anybody 
and  have, therefore, w aited  until th is 
official effort a t  trade  prom otion has run  
long enough to expose its own uselessness.

G O V ER N M E N T PE E P  SHOW S

Tho G overnm ent w ent into the exhibi­
tion, or I  would ra th e r say peep-show, 
business, in  an  extensive way, to  keep 
up  tho spirits of w ar w orkers. I t  was 
rightly  though t th a t the drudgery of 
repetitive work could bo relieved by pic­
tures, diagram s and dem onstrations de­
signed to show tho d irect relation between 
the small m etal stam ping and tho actual 
fighting. Home of these tem porary  dis­
plays were real trium phs both in propa­
ganda value and window dressing skill 
and , like Bill G ates and  W orkers’ P lay ­
time, k ep t up th e  spirits of the factory 
girls.

All tho tricks used w ith such success 
during th e  grim  period of the b lackout 
have now been tran spo rted  to  the Victoria 
and  A lbert M useum and  exposed to the 
public as tho bases on which tho new 
B ritish prosperity  is p lanned. Plywood 
and  cardboard  are th e  first essentials; cu t 
in to  shapes wliich positively shou t their 
new-found freedom from all geometrical 
res tra in t, they ad o p t a ttitu d es  and  angles 
so consistently aw kw ard as to defy and 
defeat tho unobservan t; i t  is, i t  seems, 
a first principle of the b rave new  world 
th a t nothing m ust be erect, s tra igh t, u p ­
right- o r level. N ext come buckets of 
colour w ash m echanically sprayed over 
th e  surface of th e  cardboard ; a couple of 
hidden electric lights give a  glow to this 
tin ted  vacuum  whose purpose tu rn s ou t 
to  be no more th an  to  show say, a  tab le­
spoon, tum bler, or too th  brush, an d  the 
psychologists are righ t in thinking th a t  a 
dream y sense of com fort is p rom oted by 
th e  to ta l absence of the m arks of work, 
effort or craftsm anship.

W H A T  O F T H E  M A N U F A C T U R E R S ?
There is no a ttem p t to  sell, no pressure 

to  buy. There are no firms, no nam e 
boards, few tra d e m a rk s , no addresses and 
no prices displayed to view- The names 
of m akers can Ire discovered only by the
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uso of elaborate code num ber references. 
The all-pervading inference is th a t, givon 
an official council or com m ittee, all these 
things make them selves. Above all, the  
m an who finds the money, conceives the 
enterprise, discovers tho customers, keeps 
the staff together, and shoulders the risks 
and  responsibilities is no more th an  a m ere 
redundancy.

B ehind and  above i t  all is a  well 
planned a ttem p t to  secure control of the 
public tasto , and  significance m ust a ttach  
to the hatching of such a  p lo t w ithin 
tho hallowed portals of the V ictoria and  
A lbert Muesum, From  the  m om ent of 
en try  tho visitor is im pressed w ith  his 
own ignorance of a rt, his own inability  to 
judge and  his absolute dependence m all 
such m atters upon tho au tho rita tive  ruling 
of the official Council of Industria l Design, 
E very  article and item  exhibited has been 
approved and  selected by a panel of 
“  experts ”  and by inference every indi­
vidual w ith an idea of his own has been 
w arned oil the course.

L IB E L  O N  OUR R E PU T A T IO N

The full title  of this libel on our indus­
trial repu ta tion  should read to  the effect 
th a t  “  B rita in  can m ako it  ju s t as well 
as T ibet or Bolivia if. supplied w ith some­
body labelled ‘ technician ’, ano ther 
labelled 1 executive ’, and  a few machine 
tools; or, for short, B rita in  can m ake 
it as well as o thers.”  T he Council of 
Industrial Design cares nothing for th e  
fact th a t  all over tho world tho dem and 
is for B ritish goods which bear th e  m arks 
of B ritish genius and labour. N early 
all tho exhibits selected smell of machino 
oil and m ost of them  could as well bo 
m ade in Sweden, Sw itzerland or S askat­
chewan. Evidence and m arks of origin 
have been eradicated w ith  a  thorough­
ness alm ost equal -to the R ussian suppres­
sion of B ritish and American signs from 
th e  im plem ents of w ar. F o r a  nation  
in need of exports, this is childish 
stu p id ity ; for a world relying upon a  
B ritish trad e  m ark  i t  is a serious h ard ­
ship.

I t  has been m y lot to  visit and  report 
as a working trad e  journalist, upon h u n ­
dreds of exhibitions, s ta rtin g  w ith th e  
Paris Exposition of 1889, and i t  is de­
pressing to  reflect th a t  our Civil Service 
am ateurs have been perm itted  to  a tta ch  
the nam e of B ritain  to  a  circus which 
a  ferv years ago would. I  feel, hard lv  have 
been to lerated  in a fifth ra te  C ontinental 
City.
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In  this article “ Supervisor ” expresses 
frequency a.c. operated electrically-driven  
>series-wound or universal type  of motor, 
those of the Editor, and are prom pted by 
the publication of the book by Mr. F. C. 
Orchard, on electricity in  the building 
industry , reviewed in this journal two 
weeks ago.

T H E  insistent call to-day is for increased 
production per m an-hour, as only by 

th is means can the  flow of goods for ex­
port bo b rought to th e  required level, the 
m anufacture of raw  m aterials for, and the 
erection of, houses be accelerated, and  a 
greater reward for labour ensured. A he 
only possible solution of the  problem is the 
use of more tools of the self-operated 
types, and  i t  is generally assumed th a t 
th is m ust of necessity m ean an increased 
uso of electrically-operated tools.

As regards th e  use of fixed and portable 
power tools in  th e  bu i'd ing  industry— 
probably th e  forem ost direction in which 
th is contribution can be m ade a t  present— 
a  recently published book should go far 
to  bridge th e  present gap between the 
builder and the electrical engineer. This 
book was reviewed in th e  issue of Decem­
ber 6,* nnd will no t bo dealt w ith further 
here, except to say th a t  th e  previous 
efforts of the au tho r in th e  direction of 
advocacy and  dem onstration of power 
tools for the building industry , coupled 
w ith the  production of th is book, repre­
sent the m ost practical a ttem p t y e t made 
to  secure a  fuller understanding of the 
benefits to  be derived from th e  wider 
adoption of such labour-saving and  con­
venient devices.

A CO NTROV ERSIA L P O IN T
In  one direction, however, the  present 

w riter does not see eye-to-eye w ith  ̂ the 
au thor of th e  book in question, as i t  is 
fe lt th a t th e  real answ er to  the  easily- 
portab le  and  reasonably efficient pneum a­
tic tool is the high-frequency a.c. operated 
electrically-driven tool, and no t th a t  
powered b y  th e  series-wound or universal 
type  of m otor. I t  is agreed th a t there 
are  two d is tinc t sets of conditions to be 
m e t; one, th a t of the  small user, or the 
beginner in th e  use of portable tools, and 
for whom the  series-wound m otor repre­
sents an easily-applied commencement. 
For th e  larger user, however, th e  installa­
tion of a  frequenoy-changer represents no 
greater ou tlay  or difficulty th an  the in­
stallation and  use of a compressor.

The low speed and  average power- 
weight ratio  of th e  standard  three-phase
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his personal views on the m erits of hiyh- 
tools as opposed to those incorporating th e  
The views p u t forward are no t necessarily

m otor 011 50 cycle supplies m ake it, in 
somo cases, unsuitable for use w .th  p o rt­
able tools. The m axim um  rotor speed is 
3 000 r.p .m ., excluding s'ip, which com­
pares in  a  general w ay unfavourably w ith 
th e  10 000-15 000 r.p .m . of th e  universal 
type  of m otor, or of the  compressed air 
tool. The power-weight ratio  of the three- 
phase induction m otor can be b rought in 
line w ith these other types, however, by  
increasing th e  frequency to  200 cycles, 
which gives a  speed of 12 000 r .p .m . w ith 
four tim es the power from a  given size of 
m otor. This frequency has been standard ­
ised as being th e  m ost practical for p o rt­
able tool use and  provides, in general, a  
safe speed for ball bearings and  ro ta t­
ing parts.

IN D U C T IO N  OR U NIVERSAL M O T O R ?

T here are, however, o ther advantages 
possessed by  th e  simple induction m otor 
over the  universal type  of m otor, and  even 
over the  compressed air too’, and  one is 
th e  constant speed characteristic. Al­
though th e  universal type  of m otor m ay 
have a nominal speed of, say, 15 000 
r .p .m ., th is falls off under load, and m ay, 
in fact, drop io  no more than_ 50 per 
cent, of th is speed for all practical p u r­
poses. T he practically indestructible rotor 
of the induction m otor compares very 
favourably w ith th e  fine-wire wound arm a­
tu re  of th e  series-wound m otor, and  the 
fact th a t  there arc no com m utators, 
brushes or brushgear to give rise to  trouble 
has a  considerable bearing on th e  m ain­
tenance problem of portable too’s.

The au tho r of tho book previously re­
ferred to  is also very much concerned with 
safety for the  operator in  connection w ith 
portable electric tools used under usually 
severe building site conditions, and it  has 
to  bo agreed th a t th is is a  very  real and 
pressing problem. In  this connection, too, 
th e  high-frequency tool has some ad v an ­
tage, a s  th e  changer o u tp u t rarely exceeds 
100-125 V, as compared w ith the 200-250 V 
of the publie supply. Opinions appear to 
differ as to w hether the increased fre­
quency of 200 cycles has any  bearing upon 
the  safety  question, and there  is no direct 
evidence either w ay, so far as th e  present 
w riter knows. IVith th e  iso 'ation of the 
changer o u tp u t side from earth , accidents 
due to earth  fau lt on th e  m otor should

•“ E 'ectricitv in the Building Industry,”  by F. C. 
O rchard, M .I.E .E ., A.M . I. M ech. E.
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bo to  some ex ten t reduced, as two faults 
would have to  occur a t  once to  set up 
dangerous conditions.

The m ajority  of faults to  earth  on po rt­
able tools appear to  originate in  th e  arm a­
tu re  windings, or by  reason of deposition of 
copper and  carbon d u st on the small in ­
sulating bushes used on th e  brushgear. 
T he use of th e  high-frequency induction 
m otor w ith its  solid ro tor and  absence of 
brushgear m ust elim inate a t  least some of 
these possibilities, as th ere  rem ains only 
the field windings and  control switches, 
and  none of these is very  liable to in­
sulation failure. The failure of flexible 
conductors and  in ternal connections is pos­
sible in  all types of m otor, b u t a  reasonable 
claim would be th a t w ith the induction 
m otor the possibility of insulation failure, 
o r fau lt to  ea rth , is reduced.

T he w riter would add  a  fu rther claim, 
which is, th a t  th e  complication of th e  un i­
versal type  of m otor leads to  small faults 
which are so often a ttended  to  by  the  m an 
on th e  spot, often possessing meagre elec­
trical knowledge. Many accidents originato

from th is cause, and any  form  of construc­
tion th a t  will ten d  to  reduce th is possibility 
m ust have a  considerable bearing on tho 
overall safety aspect.

I t  is difficult to  obtain comparable costs 
of operating  portable electrically-driven 
tools as compared w ith compressed air 
tools, b u t some ra th e r rem arkable figures 
were published in  1940, w hich were as fol­
lows. On m anganese castings (he work 
done b y  a  high-frequency grinder in  46 
m inutes was equal to  th a t done b y  a  com­
pressed-air grinder in 56 m inutes, w ith a 
wheel w ear of inch w ith electricity and 
I rV inches w ith air. Tho running cost w ith 
electricity was 5d. compared w ith Is. 3 id . 
w ith air, showing a  considerable saving.

These views are advanced w ith consider­
able diffidence, however, in  view of the 
wide experience of th e  au th o r of the  book 
in question, b u t i t  seems to  th e  present 
w riter th a t in  any  in tention  to  en te r into 
com petition w ith established methods, 
nothing b u t the best of th e  electrical 
m ethods should he advanced.

Accessories and the W.B.A. Licence
I N TE R FE R E N C E  w ith  th e  developm ent 

of ru ra l electrification is being experi­
enced for w ant of wiring m aterial and  
accessories, added io  which confusion is 
caused by  the  sta tem en t by th e  M inister of 
Supply, Mr. J .  W ilmot, th a t  the  m anufac­
tu re  of accessories reached 80 per cent, of 
th e  pre-war figure in  th e  first six m onths 
of this year.

Before the war the supply industry  
effected 800 000 installations annually. 
Taking th e  sm allest house as an example, 
say one of five lights, tw en ty  accessories 
would be required for each of these 800 000 
installations, made up  of 1 d istribution  
board, 1 m ain switch, 5 lam p-holders, 5 
ceiling roses, 5 switches, and  3 socket ou t­
lets. Thus, if the  whole of the installa­
tions were of th is order, 16 000 000 acces­
sories would be required.

Mr. W ilmot sta ted—and his accuracy is 
no t questioned—th a t  80 per cent, of th is  
num ber was being produced. T h a t is to  
say, sufficient for 600 000 installations, or 
12 000 000 accessories. According to  th e  
M inistry of H ealth  th e  num ber of houses 
under construction a t  th e  end of Septem ­
ber was 181 000 (including tem porary 
houses), and  S5 000 houses had  been com­
pleted. This gives a to ta l of 266 000 
houses b u t, allowing for a  generous esti­
m ate, only 200 000 of these received their 
full com plem ent of electrical accessories.

F rom  th is i t  will be seen th a t  in th e  ab ­
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sence of the 400 000 houses the balance of 
the electrical equipm ent referred to  by  Mr. 
W ilmot should be available. T h a t is to  
say 8 000 000 accessories.

Electrical wiring components can only 
be obtained provided the would-be pur­
chaser is able to  present a W .B .A . licence, 
b u t E dum undsons E lectricity  Corporation 
have experienced such difficulty in ob tain­
ing these licences th a t they  recently  wrote 
to  the E lectricity  Commissioners on the 
subject and received th e  following reply : 
“  The Commissioners have discussed th e  
position w ith o ther departm ents concerned 
w ith a view to ascertaining how far there 
is, a t the m om ent, some surnlus of electrical 
components which can be allocated for p u r­
poses o ther th an  new houses, and  w hat 
steps are being taken  to  increase produc­
tion of such com ponents.”  The le tte r  con­
cluded, “  In  all th e  circum stances, th e  
Commissioners are assured th a t  as soon 
as sufficient supplies are available i t  is th e  
in tention  to  widen the W .B .A . p rio rity  to  
cover requirem ents of, in ter alia, existing 
prem ises where no reasonable alternative 
facilities are available.”

In  sending us these details th e  cornora- 
tion points ou t th a t th e  roo t of th e  trouble 
appears to  be the W .B .A . system  of priori­
ties, under which, according to  th e  le tte r 
w ritten  by the Commissioners, ru ral electri­
fication is lim ited exclusively to  new 
houses.
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MODERN SWITCHGEAR
by R. N. BUTTREY, M.Sc.Tech., A.M.I.E.E.

Short-Circuit Operation.—In  th e  follow­
ing, P a r t VI* of th e  series, a  brief account 
is given of the main phenom ena occurring 
during circuit in terrup ting  processes. In  
designing circuit-breakers to operate satis­
factorily under short-circuit conditions 
(and also special load breaking), four dis­
tin c t functional criteria m ust be satisfied, 
n am e ly :—■

I . Satisfactory in terrup tion  of th e  
short-circuit current under given conditions 
of th e  electrical circuit param eters R , L  
and C. 2. Satisfactory m echanical opera­
tion of th e  circuit-breaker s truc tu re  under 
the influence of electro-magnetic forces.
3. N ecessary insulation of th e  circuit- 
breaker against norm al voltage conditions, 
tran sien t conditions occurring during cur­
ren t in terrup tion  and  transien t conditions 
arising from  external sources such as light­
ning over-voltages whose m agnitude is con­
trolled by th e  established m axim um  level of 
the  system . 4. Therm al conditions based 
on short tim e rating , e.g. 1 sec., 2 secs, or 
5 secs, a t  the  m axim um  short-circuit cur­
ren t.

Circuit Interruption.—E arly  work on 
circuit in terrup tion  assum ed a  basis of per­
formance defined by the product of short- 
circuit curren t and  recovery voltage, the 
la tte r  being th e  value of power frequency 
voltage atta in ing  across th e  term inals of the 
circuit-breaker im m ediately a fter current 
in terrup tion . Since, except w ith  very  small 
values of current, in terrup tion  occurs 
a t  a  norm al cu rren t zero, th e  recovery volt­
age has been m easured on oscillograms from 
the  envelope formed by  tlio first th ree com­
plete j  cycles of voltage appearing after 
in terruption . T he time-lag betw een cur­
ren t in terrup tion  and  the occurrence of the 
first peak of voltage was regulated by 
specifying a  m axim um  permissible value of 
power-factor, so th a t  a t  zero power-factor 
th e  in s tan t of th e  first peak  corresponded 
to  th e  curren t zero a t  w hich in terruption  
occurred. Since such a  conception assumes 
the application of, in operational term ino­
logy, a  u n it function wave w ith infinite 
slope of wave-front, i t  is obvious th a t  such 
an im m ediate reappearance of voltage 
across circuit-breaker term inals would not 
only be impossible b u t would ulso perm it 
no tim e for dispersion of the ionised arc 
paths assum ed necessary for successful in ­
terrup tion . ,

Such considerations have led to  the ad ­
ditional qualification of rate-of-nse of 
recovery voltage so th a t th e  to ta l voltago

* Parts I, II, in ,  iv and v  of this series appeared in 
T h e  E l e c t r i c i a n  of July 25, August 16, Septem ber 2 7 ,  
October 25 and D ecem ber 6,  respectively.
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which appears across term inals a t  th e  in ­
s ta n t of in terrup tion  is th e  sum of the 
norm al power frequency voltage wave and 
th e  n a tu ra l high-frequency oscillatory volt­
age wave of the system , th e  la tte r  being 
a  function of values and  disposition of in ­
ductance, capacitance and  resistance in the 
circuit. Several m ethods of defining “  rate- 
of-rise ”  have been considered, the  m ost 
acceptable being by  means of a  tangen t

(A)

Fig. 1 .— Measurement of “ rate-of-rise ” of re- 
striking voltage for a single frequency transient

from  voltage zero Fig. 1A or a  stra igh t line 
joining th e  voltage zero and  th e  first peak 
Fig. IB  in the case of single frequency 
oscillations. F or m ulti-frequency tran si­
ents, considerable difficulty is experienced 
in defining a value of “  rate-of-rise ” 
which would enable a  single frequency 
wave to  bo substitu ted  for te s t purposes to  
constitu te an equivalently severe condition 
on a  circuit-breaker. A nother factor to  bo 
appreciated  is th a t  such values m easured 
as indicated in Fig. 1 do no t qualify v o lt­
age rise conditions near th e  base of the 
voltage wave, which conditions, being 
applicable im m ediately after in terrup tion , 
m ay  be considered as im portan t in th e  
current in terrup ting  operation.

. O ther investigations o£ the curren t in ter­
rup ting  process, dealing w ith conditions im ­
m ediately prior to  th e  cu rren t zero and re­
lating  deionising influences during th is 
period to  ex tsrnal circuit param eters, has 
led to  a  different aspect of the problem and  
the  introduction of th e  te rm  “  circuit 
severity .”  Such conditions, being more 
difficult to  understand  than  th e  “  rate-of- 
rise ”  theories, have no t superseded the 
la te r in  th e  definition of circuit conditions 
u p  to  the  present although they  enable a 
m uch more exac t description of “  circuit 
severity  ”  to  be made.

Circuit-Breaker Capacity.— On th e  now 
generally accepted basis of defining th e
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circuit-breaker breaking capacity  in  term s 
of current, voltage and  rate-of-rise of re­
covery voltage (or n a tu ra l frequency of 
the circuit), th e  fundam ental operation on 
different types of circuit-breakers, e.g., oil 
w ith or w ithout arc control 
devices, and  gas-blast, is simi­
lar although the influence of 
“  rate-of-rise ”  over t h e  
range of short-circuit curren ts f 
differs. W hilst the air-b last 
circuit-breaker, w ith an ex- t*"?™ 
terhal constan t extinguishing * 
source of compressed a ir a t 
constan t pressure, is subjected 
to th e  m ost severe conditions 
(for in terruption) when the 
product of cu rren t and “  rate- 
of-rise ”  is a maxim um , the 
oil circuit-breaker becomes 
m ost critical in its per­
form ance a t  some low value of curren t 
where the ratio  of the arc extinguishing 
effort to  the above product (which is often 
term ed circuit severity) is a  minim um.

Above such value of cu rren t it is easily 
shown th a t th e  are extinguishing effort, 
based on th e  self-blast principle, increases 
a t  a  greater ra te  th an  th e  circuit severity

ing to  moving parts in the are control pot 
has produced arcing tim es which, in con­
junction w ith the simpler and faster 
mechanism of th e  oil circuit-breaker, give 
overall operating tim es comparable with
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Fig. 2 .—Arc duration characteristics o f : (A) 
Oil circuit-breaker with self-blast arc control 
device; (B ) air-blast circuit-breaker; (A' )  fa il­
ure due to bursting o f arc control device;  (S ' ) 

f  ailure due to circuit severity exceeding interrupt­
ing effo r t;  (C) critical region in which forced  

current interruption occurs

so th a t _ th e  well known arc duration 
characteristics are obtained as shown in 
Fig. 2.

Arcing Tim e Characteristic.— E xtensive 
research and  developm ent has been carried 
o u t in  th e  las t few years to im prove the 
arcing tim e characteristic of th e  higher volt­
age oil circuit-breaker in  order to  obtain 
a  m ore uniform  arc duration  throughout 
the range of short-circuit curren ts w ithout 
giving rise to  undue pressures in  the arc 
control po t itself. Various devices have 
been employed, including provision of pres­
sure release valves, spring loaded pistons, 
e tc ., although adequate control of th e  pres­
su re /cu rren t characteristic w ith o u t resort-

1 0  B -

KA (rnis.) —
Fig. 3 .— Arc duration characteristics at maximum test plant 
value of rate-of-rise of recovery voltage for modern single­

break type oil circuit-breakers

the air-blast breaker. Fig. 3 shows 
characteristics for 11 kV and  33 kV single­
break oil circuit-breakers.

In  order to  utilise th e  full breaking 
capacity of each arc control device of a 
m ulti-break circuit-breaker, some m eans of 
d istributing  th e  recovery voltage between 
breaks is necessary, th is  expedient tak ing  
th e  form of resistance (linear or non-linear) 
or capacitance. The la tte r  form of voltage 
d istribution is often employed on air-blast 
circuit-breakers employing tw o or more 
breaks in series w hilst, when resistance is 
employed, this is often utilised to  modify 
the restriking voltage transient.
_ The influence of th e  am ount of gas 

generated in  an  oil circuit-breaker during 
in terrup tion  is threefold.

1. In  th e  case of the plain-break circuit- 
breaker, successful in terrup tion  in any 
phase is often dependant upon th e  to tal 
turbulence and  pressure due to  th e  short- 
circuit current in  the o ther two phases so 
th a t i t  is difficult to  obtain consistent 
single-phase operation w ithout creating 
excessive pressures in the case of three- 
phase operation. W hen arc control devices 
are fitted, the in terphase dependance is 
elim inated.

2. The to ta l gas generated during 
in terrup tion  emerges from  the arc control 
devices and  creates a  s ta tic  pressure in the 
circuit-breaker enclosure un til released by 
some venting device, the la t te r  usually 
being restricted  as m uch as possible to  
minimise th e  throw  of oil. In  m odern arc 
control devices, i t  is possible to p redeter­
m ine the qu an tity  of gas generated and 
provide air cushioning in the circuit- 
b reaker enclosure to  lim it the tan k  pressure 
to  a  specified value.

3. The release of gases from  the arc 
control devices in to  the m ain enclosure, 
such gases consisting m ainly of hydrogen, 
m ay  seriously lower the di-electric streng th  
of the circuit-breaker unless the gases are
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suitably directed away from  live parts. 
For this reason “  un it ”  testing of multi- 
b reak  circuit-breakers has to  bo aug­
m ented, in so far as testing p lan t perm its, 
w ith full-scale testing  a t  m axim um  recovery 
voltage.

The am ount of gas generated in an arc 
control device is a  function of the 
“  c ircuit severity ,”  i.e ., current, and  rate- 
of-rise of recovery voltage, this am ount 
being dependant upon th e  particu lar design 
of po t and also “  severity  ”  conditions pre­
vailing a t  the critical values of current. 
As already m entioned, a t  values of current 
above th is critical value the gas generated 
is in  excess of the requirem ents for success­
ful in terruption .

Insulation.—In  addition to the possi­
bilities of in ternal insulation failure due to  
presence of ho t gases which, possessing a 
high di-electric strength  w hilst a t  high 
pressure in an  arc-control device possess 
relatively small insulation value when a t 
reduced pressure in th e  circuit-breaker 
enclosure, o ther problems, such as reduc­
tion of insulation in  arc-control devices due 
to  charring  and  presence of carbon deposits 
and  also excessive over-voltago caused 
during the switching operation, arise. The 
presence of a  com bination of ionised and 
conducting paths in  an arc-control device 
often results in post-arc conductivity 
currents which are  n o t norm ally discernible 
on a  short-circuit oscillogram b u t which 
m ay a tta in  values of the order of a few 
am peres im m ediately a fter interruption. 
Such currents are usually of no detrim ent 
and  often assist ex tinction  by  modifying 
the restrik ing voltage characteristic ; these 
currents do, howover, complicate the 
problem of obtaining uniform  voltage 
d istribution in m ulti-break circuit- 
breakers. In  th e  case of air-blast circuit- 
breakers such post-arc conductivity  
currents are m uch sm aller in magnitudo 
and  usually  difficult to  measure.

O ver-voltages produced b y  pre-zero 
suppression of transform er magnetising 
currents will occasionally cause external 
spark-overs during testing of a circuit- 
breaker, the im portan t featu re  being th a t 
the snark-over m ust no t occur across the 
term inals o f one pole of the circuit-breaker. 
I f  this p o in t is satisfied then such snark- 
overs, being on the isolated side of the 
circuit-breaker, will be successfully cleared 
bv the la t te r  in the eventuality  of a follow- 
through short-circuit. This feature has 
been dem onstrated freauently  on tes t 
plants, especially when a  high voltage step- 
up transform er was controlled hv  m eans of 
an air-b last circuit-breaker. Such over­
voltages are  m uch m ore easily demon­
stra ted  w ith air-cored reactors th an  w ith  
iron-cored reactors o r transform ers in 
which iron losses provide some alleviation.
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Y et another problem  of insulation, which a  
circuit-breaker m ay have to  deal w ith  
repeatedly  in  service, is in  the in terrup tion  
of line charging currents in w hich complete 
voltage reversal, i.e ., twice line voltage,, 
m ay  occur across the circuit-breaker te r ­
m inals w ith  the added  hazard  of transien t 
over-voltages should spark-over occur 
betw een the circuit-breaker contacts du ring  
th e  in terrup tion  process.

Of the points 2 and  4 outlined above, 
problems of electro-m agnetic forces have 
been dealt w ith in P a r t  IV of the series. 
Therm al problems which arise are generally 
quite straightforw ard, short-tim e cu rren t 
ratings being based on th e  therm al capacity 
of conductors, norm al dissipation (con­
duction, convection and radiation) being 
neglected. A lthough the permissible tem ­
perature  rise for a  period of a  few seconds 
is usually based on the prevention of 
dam age to  insulation in  close con tac t w ith 
a  conductor, a tten tion  m ust be paid to  the 
possibility of reduction in m echanical 
streng th  of certa in  alloys a t  qu ite  m oderate  
tem peratures in  th e  region of say 200° C.
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Birmingham I.E .S .

C AN the I.E .S . Code be profitably  
employed in industry , was the subject 

for a  debate a t  the th ird  sessional m eeting 
of the B irm ingham  Centre of the Illum inat­
ing Engineering Society on Decem ber 6. 
Before the ¡meeting commenced, members: 
paid tr ibu te  to  the la te  Mr. G. H . Wilson.

Mr. R ; Mackenzie was in  the chair, and 
the principal speakers were Mr. R . O. 
Aekerley (for), and Mr. W. G. Markwick 
(against).

Mr. Aekerley, opening, said the code was 
a rb itra ry , and there m ight be reasons foi 
going to  higher or lower values th an  those 
sta ted , though he could n o t see how any 
one of the clauses relating to  quality  could 
no t be profitably applied. Controlled tests 
had  shown th a t  the code could and had 
been profitably applied.
' Mr. Markwick, taking the opposite view, 

agreed th a t  there were benefits to  be- 
derived from the code, -but the industrialist 
who had  to foot the bill w anted to  kno%v 
w hat he would get ou t of it. P roduction 
was no t now so g rea t as when lighting 
installations were poorer.
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Fluorescent Stage Lighting
Striking Illuminated Curtain in Scottish Pantomime

W H A T is believed to  be a unique 
application of diseharge-tubo lighting 

was first shown to audiences a t  the Metro- 
pole T heatre, Glasgow, la s t week, a t  the 
opening n igh t of th e  Christm as pantom im e. 
Designed, planned and  constructed a t  the 
Glasgow branch of Franco Signs, L td ., 
under the direction of Mr. W alter Mac­
millan, i t  is an illum inated “  cu rta in  ”  
composed of fluorescent tubes, and has 
a lready drawn considerable approval from 
audiences. Im p o rtan t possibilities for 
cinema, theatre , dance-hall and  o ther dis­
plays are, i t  is believed, now opened.

A ltogether, 1 000 discharge-tubes, ben t 
into various shapes, are employed, the 
colours being na tu ra l neon red , from clear 
tubes, and  fluorescent orango, yellow, blue, 
green an d  w hite. The design, very  suitably, 
has a Scottish m otif, the  m ain  figures 
being lions ram p an t and thistles, 
surrounded by  flashing stars.

The complete u n it is a  hollow alloy box, 
18 in. deep and  m easuring 20 ft. by 18 ft., 
and is constructed in sections for easy 
assembly and dism antling. A winch 
carries it  up  in to  the flies. D uring its 
tran s it to the stage, i t  is under electrical 
control the whole tim e and, despite the 
num ber and  fragility  of the tubes, raising 
and  lowering has been achieved w ithout 
risk of damage. The sectionalised con­
struction  is said to m ake transporta tion  of 
the entire assembly, by road o r rail, quite 
practicable, only the l .t .  connections 
having to be m ade on site.

Low tension supplies to  the u n it are a t 
2.10 V, and some 3S h . t .  transform ers, 
located in th e  various sections, provide the 
tube supplies of 10 000 V. Flashing stars 
are controlled by m otor-driven switches. 
E labora te  precautions have been taken  to  
ensure th a t  the system  is entirely  safe, 
and th e  Glasgow Corporation officials, who 
have approved th e  installation, regard i t  as 
fool and  shockproof.

T he cu rta in  was designed, in collabora­
tion w ith the m anagem ent of the theatre, 
as the “  se t piece ”  of th e  pantom im e, and 
is in use for a  few m inutes tow ards the 
end of th e  show. All th e  house lights are 
dim med to ob tain  the  m axim um  effect from  
the dem onstration , which is a ttended  by  
a  m arch-on of Scottish pipers, and  the 
phosphorescent after-glow of the tubes is 
a  particu larly  strik ing feature.

Discussing the cu rtain  in  an  interview  
w ith a representative o f  T he E l e c t r ic ia n , 
Mr. Macmillan said  th a t he was satisfied 
th a t they  were on the righ t lines and  th a t 
this would open up  very considerable

THE ELEC TRICIA N

possibilities for the use of discharge-tubo 
lighting in connection w ith  the en te r ta in ­
m en t industry . E arlier efforts by the com­
pany, although n o t of a  cu rta in  type, had  
been successfully experim ented w ith, and 
h ad  been toured over a  group of theatres. 
The experience gained on th is installation, 
which will be on view for abou t six 
m onths, would, i.t was hoped, lead to  a  
very  considerable expansion of th a t policy.

Fuel Conference

T H E  Conference on Pulverised Fuel 
which is being organised under the 
auspices of the In s titu te  of Fuel will be 

held in H arrogate from  Ju n e  3 to 6 next. 
Over 50 papers are being contributed  from 
the supply industry , w ater-tube boiler 
makers, the Fuel R esearch S tation , the 
B ritish Coal U tilisation R esearch Associa­
tion, th e  H ational Coal B oard, th e  B ritish 
R efractories R esearch Association, and  
from o ther branches of industry  concerned 
w ith  the m anufacture  and  use of pulverised 
fuel-fired p lan t. C ontributions are  also ex­
pected from  South  Africa, A ustralia, the 
U .S.A ., F rance, H olland an d  Germany.

In  order to  allow of tim e for discussion, 
the papers will n o t be read, b u t are to be 
published in a book which will be sen t four 
weeks before the opening session to 
all who take up  m em bership of th e  con­
ference. The book will contain, in  addition 
to  the papers, an index to  authors, sub ­
jects, and program m e for each session. 
E ach program m e will se t ou t th e  points to 
bo discussed a t  th a t  session 'with a  cross­
index to  the comm ents of the au thors upon 
them . E ach  session will be opened b y  a 
rapporteu r who will survey the m atters to 
be discussed and  sum marise the  sta tem ents 
m ade and  facts given relative to  them  in 
the papers. R eports of th e  discussion, 
with the rapporteu rs’ contribution, will 
appear as a  second volum e to be issued 
shortly  a fte r  the conference. Social events 
■will include a  civic reception and  dance, a 
luncheon, dinner, and ball w ith cabaret. 
Outings for ladies and w orks’ visits will 
also be arranged. 'Membership of th e  con­
ference will no t be confined to m em bers of 
the in stitu te  b u t will be open to  anyone 
in terested  in pulverised fuel. The" full 
programme is no t y e t complète, b u t the 
Conference Committee has opened a list of 
persons in terested  (apart from mem bers of 
the institu te) to  whom full particu lars will 
be sent. Nam es should be sen t to  the 
Committee, In s titu te  of Fuel, 18, D evon­
shire S tree t, London, W .l.
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The Case for 240V
Importance of the Grid and Standardisation

T H E  im portance o£ th e  national grid 
to-day and the fu ture tasks of elec­

trical engineers were am ong subjects m en­
tioned by Mr. (E. R . W ilkinson (commer­
cial m anager, C .E.B .) in  'his address to  the 
¡Lancaster Engineering Society, on  Decem­
b er 12.

ELECTRICAL DEVELOPMENT

The tu rn ing  po in t in  the developm ent of 
electrification, Mr. W ilkinson said, might 
prove to  be th e  1930s, w hen standard isa­
tion of frequency was carried  o u t and  the 
grid was constructed. Nobody to-day 
questioned the wisdom of th e  decision to  
standardise frequency, b u t  one was a p t to  
forget th e  anx ie ty  w ith  which the task  was 
undertaken. In  1924, 17 different fre­
quencies were in  use an d  no less th a n  80 
supply undertakings were using fre­
quencies o ther th an  50 c .p .s. Over 
1 900 000 h .p . of consum ers’ m otors were 
changed over w ithout dislocation of indus­
tria l production, and  more th a n  900 000 kW  
of generating p lan t w ithou t interference 
w ith  th e  security  of supply.

The new decision to  standardise upon 
240 V  foT l.t . d istribution  m ight seem a 
retrograde step  in  view of tho fac t th a t 
more th an  half tho to ta l num ber of exist­
ing l .t . consumers were supplied a t  230 V. 
Several factors, however, had  to  bo taken 
in to  account. In  the  case of systems 
operating  above the proposed standard  
voltage, d istribution  capacity  would 
obviously be reduced b y  standardisation, 
and  the additional expenditure on mains 
involved in  lowering 250 V system s to 
230 V  would be considerable. If  230 V 
system s -were raised to  240 V, their 
capacity  w ould be increased, a  factor of 
p articu lar im nortanco a t  tho  present time, 
w ith  the orospect of continued shortages 
of m aterials and  labour. There were other 
considerations, such as th e  readier ad just­
m ents of transform er ratios bv  raising 
voltage th an  by  tho reverse. A fter taking 
all such factors into account, there  was 
a  balance of nearly  £8 000 000 in  favour of 
th e  240 V  decision. Experience w ith the 
standard isation  of freouencv suggested 
that, tho problem  w as within the capacity 
of th e  supnlv  industry  to  surm ount, h u t 
th a t experience also indicated that- the 
w ork should be done w ith the u tm ost 
urgencv. if th e  costs involved were to  be 
k ep t w ithin reasonable bounds.

Raving th a t m any misconceptions still 
existed among engineers as to  the func­
tions of the grid. Mr. W ilkinson explained
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th a t tho underlying principles were no t 
long-distance transm ission b u t ra th e r the 
concentration of electricity production 
upon large and  efficient stations, in posi­
tions favourable to economical production. 
This enabled small and inefficient stations, 
unfavourably  sited, to  be superseded. The 
interconnection of the efficient stations 
m ade possible m utual assistance, reduced 
the  proportion of reserve p lan t required  
and, since all the  stations associated w ith 
the grid wore operated  under cen tral con­
trol, th e  highest practicable load factor 
could bo secured for the m ost efficient 
p lan t in  th e  system , reserving th e  less 
efficient for short period peak load pur­
poses.

M anufacturing th e  equipm ent for th e  
grid, Mr. W ilkinson continued, had  enabled 
B ritish firms to  dem onstrate the ir ' ability 
in th e  design and  construction of largo 
high-voltage power lequipment. D uring 
th e  w ar, by perm itting the large-scale 
m ovem ent of industry , the grid had  been 
of th e  u tm ost im portance. Illu strating  
th is  la t te r  rem ark, the speaker said th a t  
a t  th e  w inter peak of 1938-39, South-W est 
England had  exported 7 000 kW  and South- 
E ast England h ad  im ported 96 000 kW . 
B y 1942-43, however, South-W est E ngland 
was im porting to  the tune  of 244 000 kW , 
and  S outh-E ast England was exporting no 
loss than  292 000 kW .

PRODUCTIVITY AND POWER

Looking to  the fu tu re , Mr. Wilkinson 
said th a t  tho increase in national produc­
tiv ity , which was so essential, could only 
be achieved b y  a m uch greater use of 
machine power, and  effecting th is w as th e  
suprem e task  for every electrical engineer 
during the critical years of reconversion 
which lay  ahead. A tten tion  should also 
be given to  th e  m ost economical use of ou r 
fuel resources. A tomic energy m ight 
become a  practical source of power w ithin 
the  n ex t 10 or 20 years, and  the m ost 
logical course for developm ent appeared to  
be  th a t fuel-fired generating stations would 
be  gradually superseded b y  central 
stations driven b y  atom ic energy.

W e were now em barking upon th e  elec­
trica l age, he  concluded, an d  the possibili­
ties of th e  electric m otor, electric lighting 
and  th e  therm ionic valve w ere b y  no 
m eans fu lly  explored. I t  was to  the 
electrical engineer th a t  the com m unity 
m ust look for guidance in  all the m any 
aspects of electrical service.
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Electrical Personalities
iMR. A. COOKE, assistan t ¡mains 

engineer in  the Scarborough electricity 
d epartm en t, has been appointed  chief elec­
trical engineer to  the Barnoldswick 
U .D.C.

.MR. A RTH U R  PARKINSON has been 
appointed  an  executive director of 

Crompton Parkinson, 
L td . H e is the son 
of the la te  Mr. F rank  
Parkinson, who was 
chairm an of th e  com­
pany, and has been 
w ith the firm since 
1936, a p a rt from  a 
period of service w ith 
the R .E .M .E . a t 
home and in the 
Middle E ast, during 
which he a tta ined  the 
rank of cap ta in . Mr. 
Parkinson is sales 
m anager for lamps 
and  lighting equip­
m ent.

MR. CYRIL G. G R IF F IN  has retired  
from  the Board of Frigidaire, L td .

MR. R . A. HEYW OOD has succeeded 
Mr. G. H . T ipper as D irector of Mica. 
Mr. T ipper, who has resigned on health 
grounds, will however, a c t as consu ltan t on 
m ica to  the B oard of T rade.

B RIG . G EN ERA L W ADE H. HAYES, 
m anaging director of Edinundsons E lec­
tr ic ity  Corporation, is spending a holiday in 
America, and will probably re tu rn  in 
F ebruary .

M R, '  JO H N  LAWTON has been 
appoin ted  by Ferran ti, L td ., as area 
m anager, E astern  Counties, vice Mr. R . J .  
H ebbert, whose duties a t Hollinwood now 
■occupy his whole tim e. M r. Lawton has 
been in the com pany’s service since 1917 
a n d  is an expert on the subject of large 
.scale m etering.

MR. J .  HUGHES, w ith Mr. ¡F. J .  
.Kelgour, Mr. L. R , Jones, and  M r. T . E . 
Chadwick, tem porary  assistant turb ine 
engineers in the  Liverpool electricity 
departm sn t, have been recom mended by 
th e  E lectric Power and  Lighting Committee 
for appointm ents as assistan t tu rb ine  engi­
neers.

PR O F. G. W. O. HOW E has retired 
from the Jam es W a tt Chair of Electrical 
E ngineering in  the Glasgow U niversity. A t 
a  presentation ceremony in his honour his 
successor. Prof. B ernard  H ague, handed to 
h im  a  cheque for £200 on behalf of the 
university . Prof. Howe passed over the 
g ift to Sir H ector Ile thering ton , principal

We are always glad lo receive from  readers 
news of their social and business 
activities for publication in  this page. 
Paragraphs should be as brief as possible.

of the university, for the endow m ent of 
a  prize for the m ost ou tstanding graduate 
in  electrical engineering. S ir Ile thering ton  
said th a t w hen.m aterial an d  labour became 
avm iable there would be a  large expansion 
of the electrical engineering building and  
equipm ent.

MR, W ILLOUGHBY STATHAM 
SMITH, formerly jo in t managing director 
of the Telegraph Construction and Main­
tenance Co., L td ., Old Broad S treet, 15.C., 
le ft Y178 730.

MR. A. G. M ILNE, who has been 
technical superintendent-w ith th e  B lackburn 
electricity undertaking since 1945, has been 
appointed deputy  city  electrical engineer a t 
B ath . On leaving F araday  House Elec­
trical Engineering College, where he ob­
tained an H onours Diploma, he w ent 
through the steam  and  electrical tes t de­
partm en ts and the electrical research 
departm en t of C. A. Parsons and Co., 
L td ., and then held successive appo in t­
m ents w ith the London E lectric Supply 
Co.. L td ., Thomas F irth  and John  Brown, 
L td ., Sheffield, and th e  Y orkshire Electric 
Power Co.

D R. C. F . BAREFORD  has been 
appointed  m anager and  head  of the new 
Mullard electronics 
research laboratory 
a t  Cross Oak Lane,
Salfords, near Hor- 
ley, Surrey . H e took 
a  first-class honours 
B .Sc. in physics in 
1930; a year la ter he 
was aw arded the 
M.Sc. degree, and  in 
1933 the ' Ph.D . 
degree for work on 
the spark  discharge 
in  vacuo. He worked 
in this field until 
1934, when he joined D R . C. F . B A R E F O R D  
th e  B ritish Thomson- 
H ouston Co., L td .,
as a  vacuum  physicist. There he worked 
on th e  design of radio valves and  o ther 
electronic devices. In  1936 he w ent to  the 
R oyal N aval Signal School a t  Portsm outh , 
which became th e  A dm iralty  Signal E s ta b ­
lishm ent. In  those two establishm ents he 
was engaged on research an d  development, 
work connected w ith  radiolocation, direc­
tion (finding and  telecomm unications.

THE ELEC TRICIA N 20 DECEM BER 1946



1751

Dr. B areford has gone to the iMul'.-ard Radio 
Valve Co., L td ., d irect from the Adm iralty, 
and will bo closely connected w ith the 
developm ent of electronics as applied to 
industry.

MR. E . G. BATT has been appointed 
director of the B ritish  Refrigeration Asso­

ciation, of which he 
has been indepen­
d en t chairm an since 
its inception three 
years ago. The a p ­
pointm ent t a k e s  
effect from March 1. 
Born in London, in 
O ctober, 1888, Mr. 
B a tt was educated 
a t  Rugby, after 
which he received 
works and technical 
training w ith the 
B r i t i s h  Thomson- 
H ouston Co., L td ., 
a t  Rugby. Follow­
in g  Continental 

experience, ho joined th e  General Elec­
tric Co., L td ., in May, 1915. He next 
served in the w ar as an officer in 
the R .N .A .S ., Airship Division, returning 
to  tlio com pany in F ebruary , 1919. Ho 
was then  appointed  to  handle association 
work and has continued to do so. In  addi­
tion to representing the com pany on the 
B .E.A .M .A . and o ther trade associations, 
ho has held a  num ber of appointm ents in 
which he represented the electrical indus­
try  itself. H e has been intim ately con­
cerned w ith the work of the B .E.A .M .A ., 
th e  B ritish  S tandards Institu tion , the 
E .R .A ..tlie  In ternational Electro-Technical 
Commission, the F .B .I ., the F an  and  Allied 
M anufacturers’ Association, the E .D .A .. 
tho E lectric W ater H ea te r M anufacturers’ 
Association nnd the E lectrical F a ir Trading 
Council. He is the au tho r of a num ber 
of papers dealing w ith domestic electrical 
appliances and the ir application and has 
been chairm an of tho section of the 
B .E.A .M .A . dealing w ith th a t subject for 
27 years. He was responsible for the 
formation of the Domestic Electric Refrig­
eration Association and the Commercial 
E lectric R efrigeration Association, which 
were am algam ated in the B ritish Refrigera­
tion Association some three years ago. In  
connection w ith th e  p refabricated  housing 
program m e Mr. B a tt  presented th e  indus­
try ’s co-ordinated views in discussions with 
the G overnm ent departm ents dealing w ith 
the electrical eouinm ent.

MR, H A RRY  S. ELL IS, for over 23 
years general m anager and  chief engineer 
to  the W est Gloucestershire Power Co., 
L td ., whose pending retirem ent a t  th e  end 
of this m onth w as briefly announced in our 
las t issue, received his early training in 
the Cardiff Corporation electric light and

tram w ays departm ent. In  1904 he entered  
the service of the B radford Corporation a s  
assistan t engineer, and subsequently 
became deputy  c ity  electrical engineer and  
m anager. Ho was appointed borough 
electrical engineer a t  South Sliields in 
1907, and  held  a  sim ilar appoin tm ent a t 
Southam pton from  1912 until he became 
a consulting engineer for a period before 
taking up his p resen t position.

Obituary
MR, EDMUND TREV OR LLOYD 

W ILLIAM S, senior m em ber of the board 
of E lectric and Musical Industries, L td ., on 
D ecember S, aged 87 years. He was the 
first chairm an of the Gramophone Co., 
L td ., in  1899, and  held th a t office until ju s t 
before the merger of th a t  com pany w ith 
the Columbia Graphophone Co., L td ., when
E .M .I., L td ., was formed in 1931.

MR. G. O. H . HORSTMANN, formerly 
chairm an of th e  H orstm ann Gear Co., L td ., 
a t  B ath , on December 10, aged 83 years. 
A fter opening a  w atch and  clockm akers’ 
shop, he entered the ranks of the pioneers 
in pedal cycle m anufacture, w hich business 
he continued from about 1900 to  1905. 
L ater he joined his b ro ther ;n tho business 
his fa ther had  established in Union Street, 
B ath , in 1854, as w atch and  clockmakers. 
In  1904 th e  H orstm ann Gear Co., L td ., 
was established to  develop certain inven­
tions of the  b rothers nnd Mr. G. O. H . 
H orstm ann w as appointed chairm an, a 
position he occupied un til he  retired about 
two years ago.

MR, FR A N K  K N IG H T JEW SO N , who- 
had been assoe'ated w ith the te'ecorn- 
m unications’ industry  for 49 years, sud­
denly, in London, on December 4, aged 
66 years. E ducated  a t  F insbury  Technical 
College under Prof. Sylvanus Thompson, 
he  joined the W estern Electric Company 
(predecessor of S tandard  Telephones and 
Cables, L td.) in 1897 and was concerned, 
successively, w ith appara tus and  cable 
testing and telephone instal’ations. H e  
installed tho first equipm ent in E ngland 
for m arshalling the troops a t  th e  D iam ond 
Ju b i’ee Review. H e also gave th e  first 
dem onstration to  th e  G .P .O ., and  th e  
N ational Telephone Company of the uso- 
o£ loading coils nnd assisted the N .T . Co. 
in equipping the  first loaded cable in 
Europe (between London and  Croydon). 
From  1907 onw ards he occupied various 
positions on th e  commercial side—as ex­
po rt sa'es m anager, assistan t general sales 
m anager and assistan t to  th e  m anaging 
director. In  1928 he  transferred  to  th e  
In ternational S tandard  E lectric Corpora­
tion, of which he  becam e an assistan t vice- 
president. D uring the  w ar he returned to- 
S tandard  Telephones and  Cables, L td . 
Mr. Jew son bad  been an associate mem­
ber of the T.E.E. since 1904.

M R . E . G . B A T T
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Motor Speed Control
M E R C U R Y A R C  RECTIFIERS A N D  THEIR A PPLIC ATIO N S

A  SU RV EY  of m odern  m ercury  arc 
rectifier technique, followed by a 

description of the rectifier control of d.e. 
m otors, was given in  the paper read by
F. T . Cowley, a t  the Decem ber m eeting of 
the Association of Supervising Electrical 
Engineers, on Tuesday.

E A RLY RECTIFIERS

The earliest m ercury arc rectifier, Mr. 
Cowley began, was the glass bulb type , for 
which there were two m ethods of in itiating 
th e  discharge. In  the first, a  “  dipper ” 
carry ing  a  SO V a .c . supply was pulled in 
an d  o u t of the pool, a t  which a  spark  was 
formed, an d  in  th e  second, a  “  neck ” or 
“  bridge ”  of m ercury lay betw een the 
m ain cathode pool and an  arm  on th e  side. 
A heavy cu rren t passing th rough  this neck 
caused the bridge to shrink an d  finally 
split, so creating a spark  which caused the 
exciter to  light up. Glass bulb  rectifiers 
wore m ade in various stan d ard  sizes 
between 5-500 A.

F o r heavy loads, above 2 000 kW , the 
w ater-cooled steel ta n k  rectifier h ad  been 
developed, b u t these were obsolescent, and  
a  m ore m odern m ethod was the pumpless 
air-cooled steel tank  which, electrically, was 
exactly  sim ilar to  the  glass bu lk  rectifier.

In  America, the Ignitron , o r single anode 
controlled ignition rectifier, had  been in 
use since th e  la te  1930s. I t  consisted of a 
single cham ber containing a  m ercury pool 
a t  th e  bo ttom  and  a single large anode a t  
the top, in  close proxim ity to  th e  m ercury. 
A th ird  electrode, m ade of a  high resistance 
refractory  m aterial, w as m ounted in the 
ta n k  an d  dipped in to  th e  m ercury . W hen 
a  voltage was applied to  this electrode, it  
would in itia te  the m ercury arc, b u t the 
ac tua l reason for this had  no t been defi­
n itely  established. Since th e  refractory  
electrode would overheat if perm anently  
connected, it was impulse excited a t  the 
com m encem ent of each positive cycle on 
th e  m ain anode. Ignitrons had  a  capacity  
of 1 000 to  20 000 A.

GRID-CONTROLLED EQUIPMENT

T he speed control of d .c. m otors, Mr. 
Cowley said, w as w asteful if carried  o u t 
b y  varying field o r arm ature currents by 
resistance m ethods, especially on laTger 
machines. T he W ard-Leonard system  
also had  disadvantages, in th a t  a t  least 
tw o ro ta ting  m achines were necessary in 
add ition  to  th e  variab le  speed m otor itself. 
B y means of a  -grid-controlled rectifier, 
however, the m otor speed could be infi­
n itely  variable exac tly  as w ith  the W ard-
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Leonard se t, and  a  h igher overall efficiency 
could bo obtained. G rid-control would 
perm it the o u tp u t of a  large rectifier to  be 
varied a t  will by m eans of a  suitably 
designed grid circuit which, a t  m ost, con­
sum ed only a few w atts .

W ith  a m ercury are rectifier, m ade w ith 
a  grid betw een anode -and cathode, the 
discharge would s ta r t as soon as the grid 
becamo positive. By controlling the 
in s tan t a t  w hich this occurred, therefore, 
one could vary  the d.c. voltage o u tp u t of 
the rectifier and thus the  arm atu re current 
of a d .c. m otor. M r. Cowley then  showed 
a  slide on which anode and  grid waveforms 
were superim posed. The alternating  grid 
poten tia l was, however, lagging by abou t 
30° on the anode w aveform  an d  th e  to tal 
period of firing was, therefore, reduced to 
only 60° of th e  positive half-cycle. W hen 
the grid voltage was caused to lag ©till 
fu rther, th e  anode cu rren t was proportion­
ate ly  reduced, and  if a  sufficient phase sh ift 
of the grid voltage was available, the  anode 
cu rren t could bo varied from  a  m axim um  
to  zero. The same principle, Air. Cowley 
added, could be applied to  three- or six- 
phase circuits.

PHASE SH IFT

One m ethod of obtaining the phase shifts 
on th e  rectifier grid was b y  fitting on 
auxiliary winding, w hich was cen tre-tapped 
and  had  a  variable resistance an d  an 
inductance connected in  series across its 
outers, to  th e  m ain  transform er secondary. 
The prim ary of a  small grid transform er 
was connected betw een the  centre po in t of 
th e  w inding and  th e  junction  of th e  resist­
ance and inductance, an d  th e  grid tran s­
form er secondary was connected to  the 
grids of the bulb  via cu rren t lim iting 
resistors. ¡By varying the resistance value, 
th e  proportion of th o  voltages dropped 
across th e  resistance and inductance was 
controlled, so th a t , w ith  th e  resistance 
com pletely out, the rectifier gave zero d.c. 
volts and' w ith  -the resistance all in, the 
m axim um  supply to  the m otor arm ature 
was obtained.

In  conclusion, Mr. Cowley described a  
complete grid-controlled equipm ent, and  
explained the purposes of the various 
safety  relays and reversing contactors 
which were norm ally provided. In  America, 
he said, rectifier equipm ents using thyra- 
trons had  been m anufactured , w ith  which, 
i t  was claimed, th e  m oto r speed could be 
k e p t w ith in  ± 1 per cent., irrespective of 
the load on th e  motor, and a  20:1 speed 
range obtained.
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War-time Measuring Instruments
A  Millisecond Chronoscope—Sensitive Recording Magnetometer

T WO instrum ents produced during the 
w ar were th e  subjects of papers read 

a t  th e  m eeting of the I .E .E . M easurements 
Section on D ecember 13.

The first, a  chronoscope developed by 
the ¡National Physical L aboratory  in 
response to  a  request from th e  M inistry of 
Supply for an  instrum ent to  m easure time 
in tervals ranging from  a  few milliseconds 
up to  about a second fo r the  prim ary pur­
pose of m easuring the delays of bomb 
fuses, was described in  a paper by Mr. 
R . S. J .  Spilsbury and  Mr. A. Felton.

The paper opened w ith a discussion of 
various m ethods of m easuring sh o rt time 
intervals and  then  proceeded to  describe a  
condenser chronoscope suitable for th e  
m easurem ent of in tervals in itia ted  and 
term inated  by  m om entary  or sustained 
m akes or breaks in  electrical circuits. The 
range is from 2 millisec. to  1 000 millisec. 
The voltage on th e  condenser is m easured 
by a simple valve voltm eter which is used 
only as a  transfer in strum en t, th e  final 
reading being given on throe decade dials 
of a potentiom eter. This reading is con­
verted  into milliseconds by the use of 
specially p repared tables. The instrum ent 
is self-contained and  transportab le , power 
being obtained from dry  batteries. The 
accuracy, which is lim ited chiefly by  di­
electric absorption in  the condenser and 
by  leakage in  th e  components, is of the 
order of 0.5 millisec. on short intervals, or
0.5 p e r cen t, on long intervals.
COL. J .  D. PA X TO N -PETTY  (Chief 
Superin tendent, A rm am ents Design) paid 
a tr ib u te  to  the N ational Physical Labora­
to ry  for the  m anner in  which i t  had  taken 
up the m a tte r when the requirem ents were 
placed before it, and  th e  chronoscope had 
now been used for several years for a  tre ­
mendous varie ty  of accurate m easure­
m ents and  it  hacf also been loaned to  o ther 
establishm ents, wrho h ad  nothing bu t 
praise for its perform ance and  th e  ease of 
m aintenance of th e  equipm ent. T ests had 
indicated th a t  the instrum ent h ad  not 
departed  very far from  its original settings 
and  there was an excellent record of 
accuracy. H e suggested it  would add to 
the value of th e  equipm ent if some internal 
calibrating device, or some handy  external 
calibrator could be incorporated.
MR. C. G. GARTON (E .R .A .) said the 
errors in th e  instrum ent seemed to  be 
m uch greater th an  would have been ex­
pected from theory . T he authors gave a

figure of 2 |  per cen t., bu t it surely ought 
to  be very  m uch smaller, and  he had  no t 
been ablo to  get to  the bottom  of th a t 
m atte r . W as there any  possibility of an 
abnorm al ra te  of absorption? In  the case 
of mica, th e  absorption should no t be more 
than  0.1 p e r cen t., and  the error from th a t 
cause should bo negligible. There were 
b e tte r  dielectrics from th e  po in t of view of 
long term  absorption. Polythene and 
polystyreno had  been found to  be very 
good. H o asked if the au thors could ex­
plain w hy th e  instrum en t was m ore erron­
eous than  it  should bo theoretically.
MR. J .  MCGAVIN (A utom atic Telephone 
and  E lectric Co., L td .) showed a  slide of 
a  circuit which, he said, was capable of 
giving as good accuracy as th e  au tho rs’ 
appara tus, b u t w ith  som ew hat easier opera­
tion  and  a  less com plicated circuit. There 
seemed to  be no need for four re la y s ; 
indeed, he claimed the same results could 
be obtained w ith two relays. The au tho rs’ 
instrum ent had  been developed for a  
special purpose, b u t for general use a  
chronoscope of this sort did n o t take  into 
account arm ature oscillation. Therefore, 
i t  w as often essential to  use an  oscillograph 
of some sort to  obtain a record of w hat 
had happened. He added th a t ho had  
used a  tim er w hich m ade use of gas dis­
charge tubes.
MR. D. PITM AN referred to  ano ther typo 
of chronoscope which, he claimed, would 
no t give any trouble from random  electric 
disturbances. He asked w hat agreem ent 
was obtained betw een th e  various in stru ­
m ents if the au tho rs’ chronoscope was 
m ade in  quantities, and  said he would 
anticipate  trouble w ith the  relays.
MR. FELTO N  replying to  th e  discussion, 
said he wms pleased to  hear w hat Col. 
P ax ton-P etty  had  said because th is was 
th e  first tim e they  had  had  th e  custom er’s 
reaction to  th a t instrum ent. T he au thors 
agreed it w ou'd be useful to  p u t in a self- 
contained checking device and  th ey  would 
bear that, in m ind, although i t  seemed a  
little  difficult. He agreed th a t  th e  error 
m entioned b y  Mr. G arton had  surprised 
th e  authors. H e believed th e  Americans 
had  used polythene experim entally in 
some tim ing circuits. There was no t much 
inform ation available abou t th e  long period 
accuracy of the  instrum ent, except w hat 
Col. P ax to n -P e tty  h ad  said, b u t when 
th e  instrum ents were se t up  new he 
believed th ey  could be relied upon to  read
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tlio same w ithin J per eent. or a  ¿-milli­
second, and  ho did not see why they 
shou 'd  no t m aintain th a t accuracy for a 
considerable time.

Mr. A. B utterw orth , of the E .R .A ., 
in the second paper, on “  A Sensitive 
Recording M aanetom eter,”  gave details of 
a  new recording m agnetom eter, suitable 
for m easuring changes in any  component 
of the ea rth ’s m agnet o field. The changes 
in field are registered by  m aking a con­
tinuous record of -the resu ltan t impedance 
variations of a  length of Mumetal wire 
situated  in th e  field to bo studied.
MR. D. C. GALL (H. Tinsley and Co., 
L td .) said ho had tried  some years ago 
to do w hat th e  au thor had  done so success­
fully, b u t failed to get any stable results 
a t  alb Therefore, he was extrem e'y  im ­
pressed by th e  ingenious way in wh'cli 
th e  au thor had  overcome the instabilities. 
H e (the speaker) abandoned M umetal and 
w ent to  th e  suspended m agnet m ethod, 
which was an entirely different principle. 
The trea tm en t of the wire, he imagined, 
played a  little p a rt in th e  success. He 
asked w hat governed the choice of 
diam eter of th e  wire and  also th e  fre­
quency. W hy were I 000 cycles chosen 
instead of som ething very  m uch higher?
D R. G. A. V. SOW TER (Telegraph Con­
struction and M aintenance Co., L td .), re­
m arking th a t he had  had a  great deal to 
do w ith M umetal in the  early days, said

it was originally a chromium Mumetal, 
having a  4 :1  ratio  to iron w ith some 
chromium. H e understood, however, th a t 
th e  !a te r types of Mumetal conta 'ncd 
m olybdenum, and  no t chromium, and  was 
a different alloy w ith  very  much b e tte r 
qualities. Dr. H arrison had  done a great 
deal of confidential w ork a t  the A dm iralty  
in this connection, and he thought th e  
inform ation available should bo made pub­
lic. Ho understood th a t the  m anner in 
which the strip  was b rought from the ho t 
rolled to the cold rolled condition had  a 
g reat influence on the perm eability.
D R. W. B. W H ITN EY  referred to the 
satisfactory resu’ts which were obtained 
w ith th is m agnetom eter in m aking ships 
safe from the magnetic m ine, and said 
th a t  a  num ber of them  were placed under 
w ater a t  T ilbury in 1040 and worked per­
fectly for two years w ithout any  atten tion , 
in a 4-knot tide. Some of th e  instrum ents 
operated until the  end of th e  w ar w ithout 
any  trouble, w ith the  exception of one 
failure, th e  reason for which was no t 
known.
D R. S. W H IT EH E A D  (director, E .R .A .) 
said th is was .just one instrum ent among 
m any which had been developed by  the 
au tho r and his colleagues during th e  war, 
and i t  had  to fulfil certain  conditions. A 
feature of it  was th a t it avoided anyth ing  
in the n a tu re  of moving parts.
MR. BU TTERW O RTH  briefly replied.

Chester Electricity Jubilee
r ^  H ESTER  electricity undertaking which 
V>< supp’ics an  area of 144 sq. miles and 
has 23 547 consumers, celebrated its golden 
jubilee by  holding a  historial exhibition of 
electrical equipm ent a t  the Town Hall from 
D ecember 11 to 14.

Aid. R . M atthewson, chairm an of the 
E lectricity  Committee, who presided a t 
the opening ceremony, paid tribu te  to  the 
p a rt played in the development- of the 
undertaking by  the la te  Mr. S. E . B ritton , 
•who died in Ju n e  Inst a fter having been 
city  electrical engineer since 1904, when 
the num ber of consum ers was 778 and .the 
units sold I 273 213. The e’ectricity  works 
were opened on December 17, 1806, and 
Chester was am ongst the first- undertakings 
in  the country  to  open a showroom. This 
was extended to  its present dimensions 

- in  1931 and  last year nearly  100 000 people 
m ade use of the showroom. Twenty-five 
per cent, of th e  to ta l sales of th e  show­
room and  contracting  departm ent repre­
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sented goods supplied to  contractors in 
the  city on trade term s.

In  1912 the hydro-elcctricity sta tion  was 
opened and  in 1923 th e  Queen’s F erry  
power station  was purchased. The under­
taking was noted for its  pioneering work 
in respect of rural developm ent; there were 
1 024 farm s connected to  th e  m ains, and 
in the ru ral areas th e  consumers numbered 
9 705 and  th e  consum ption 23J million 
units.

Mr. C. T. S. A rnett, m anager N .W . 
England Central E lectricity  Board, who 
opened th e  exhibition, said th a t  the public 
had  no t appreciated un til recent years 
th a t electricity could be in short supply. 
In  the circum stances it  m ight be asked, 
why hold an exhibition when electric 'ty  
consum ption was being discouraged? T he 
reason %vas th a t  the  short supply was 
merely transient. The M inister of Fuel 
and  Pow er was m ost interested in th e  
electrification of ru ra l areas and  so fa r
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as m unicipalities were concerned, Chester 
had  shown the way.

In  the exhibition were displayed domes­
tic equipm ent ilu s tra tin g  developments 
during th e  last 50 years. For example, 
th e  developm ent of bed warmers from the 
old copper bowl to  the electrically-heated 
b lanke t; the solid cast iron to  the electric 
steam  iron; the wooden roller mangle to 
the electric w asher. In  the industrial sec­
tion there was a  model of th e  L it t’e Barford 
generating se t installed in 1944, and  photo­
graphs of the  Chester stations. Arrange­
m ents were m ade for the public to inspect 
the hydro-electric station  and th e  Crane 
Bank sub-station.

Some idea of the grow th of the under­
taking can be gained from the following 
sta tistics for 1945-46, th e  figures in paren­
theses being those of the first year (1896- 
97): Consumers, city, 13 842; ru ral, 9 705 
(city only, 211); un its  sold, 55 549 275 
(50 289) ; m axim um  dem and, 19 228 kW  
(131 kW) ; un its generated and purchased, 
62 576 269 (62 638) ; cost per unit
generated, 0.754d. (1.433d.); price per
u n it sold, 1.2d. (3.785d.); effective capital 
expenditure, £989 543 (£1 014). In  1945- 
46 tho capital cost per un it sold was 
4.275d., and  in the first year of the under­
taking 9s. 10.265d. The city electrical 
engineer is Mr. S. C. Harling.

Equipment and Appliances
A N EW  moving-coil gram ophone pick­

up, d istributed  for Southern Electrical 
Industries by Brooks and Bohm, L td ., of 
V ictoria S treet, S .W .l,w ill bo of in terest to 
en thusiasts of high-fidelity Tecord repro­
duction . The response, i t  is claimed, is 
approxim ately fla t between 250 and 12 000 
e .p .s . when the pick-up is used in con­
junction  w ith  the step-up transform er 
provided, and the ou tpu t, depending upon 
the record, varies betw een 0.1 and  0.2 V 
r.rn.s. T he coil im pedance is 2 ohms, and 
the transform er is suitable for m atching i t  
in to  a 50 000 ohm s load a t  the amplifier. 
U sed in conjunction w ith the transform er.

the pick-up is suitable for direct replace­
m en t of moving-iron types, w ithout the 
need  for any additional amplification.

A range of mains transform ers, from 
10 V to 10 kVA, is m arketed  by the T rans­
form er and Electrical Co., L td ., of E astern  
W orks, W altham stow , E.17. Among their 
sm aller products, tho “  S ”  type, which is 
available from 15-60 VA, has coils wound 
on B akelite bobbins, rigid strip-steel legs 
w ith slo tted  feet and. for external con­
nections, term inal blocks or loose ends to 
windings, as required. The heavier
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models, in the “  A ” series, are assembled 
w ith heavy  angle-iron clamps and have 
ratings from 750-3 500 VA. All their 
transform ers, the m akers sta te , comply 
w ith B .S . specifications. Tappings can be 
provided to  su it custom ers’ requirem ents, 
and fixing centres can be adjusted  a t  
works, for various m ethods of m ounting. 
Tropical as well as inland im pregnation is 
available, as required.

S.E. Area E .D .A .

T H E  second of the series of S .E . and E. 
(E .D .A .) Area Lecture Meetings was 

held on December 16 a t  Croydon elec­
tric ity  showrooms through the co-operation 
of Mr. Rendell-Baker, borough electrical 
engineer. The attendance was 140 and 
the subject “  Electric W ater H eating 
D evelopm ent,” was dealt w ith by the 
Lecturer, Mr. P . H oney. The different 
types of w ater heater were explained ana 
special a tten tion  was paid to  the avoid­
ance of common installation errors. The 
value of the load to  the supply industry  
and tho fact th a t  electricity could solve 
any w ater heating problem were stressed. 
A discussion followed and th e  proceeding;, 
te rm inated  w ith a  tour by  conducted 
parties round the showroom and  offPe 
premises.

Following the recent successful showing 
of films to  98 mem bers of the London and 
•S,E. branch of th e  Industria l Catering 
Association by the S .E . and E . area of 
the E .D .A ., a program m e which featured 
“  Cooking for th e  Million ”  was presented 
in London on Decem ber 12 to  over 100 
members of the S .E . b ranch  of the In s ti­
tu tional M anagem ent Association. A t the 
end of th e  show, the Area Officer gave a 
ta lk  on “  The Economic Aspects of Elec­
tric C atering.”
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Generating Plant and Demand
Central Electricity Board Views on Prospects Up to 1950

T H E  opinion th a t the electricity supply 
situation  would be as difficult in  the 

n ex t tw o w inters as in  th is was expressed 
by Mr. H arold Hobson, chairm an of the 
Central E lectricity  B oard, a t  a  Press 
conference on Tuesday. “ I t  is no use 
blinking th e  fac t,”  he said, “  th a t  there is 
no physical possibility of re-establishing a 
p roper balance of p lan t and  dem and in  this 
country  before 1949 and  probably 1950. 
The nex t two w inters are going to  be even 
m ore difficult th an  th is if we get cold 
w eather. I t  m ay  be a little  b e tte r  in  1949, 
b u t I  th ink  i t  will be 1950 before we can 
get back  to pre-w ar services.”

Mr. H obson m entioned th a t  the B oard 
h ad  m ade arrangem ents for the installa­
tion of some six million kW  of new plant, 
involving an expenditure of th e  order of 
£200 million, b y  1950, and  said, in  reply 
to  questions, th a t  if the G overnm ent were 
to  give the m anufacture  of such p lan t first 
call on labour and m aterials, he believed 
it would be possible to  instal i t  a  year 
earlier. F o r the las t four years a t  
least, the  Board had been pressing the 
G overnm ent to  control the production of 
dom estic electrical equipm ent, particularly  
fires, and  although up to  tho present they 
had  done nothing about it, he h ad  reason 
to  believe th a t  the supply of raw  m aterials 
for the  m anufactu re  of rad iato rs and  o ther 
appliances was to bo reduced. Such 
action -was a little  belated , he thought, 
in  th a t  be believed th a t  over half a  million 
fires were sold in th is country  in  the first 
six m onths of th is year.

The object of the conference was to give 
publicity  to  the arrangem ents th a t  have 
been m ade to give w arning of impending 
cuts in electricity supply to  preven t incon­
venience and  danger in  industry . In  the 
first instance, the C hairm an explained' th e  
reasons for the  cuts. M any people, he 
said, seemed to  suffer from the delusion 
th a t  tho cuts were caused by  shortage of 
coal. I t  was possible chat in  th e  Hew 
Y ear supply authorities would be in  diffi­
culties over coal, b u t up to  the present 
th e  cuts in  electricity had  nothing to  do 
w ith coal. They arose from th e  shortage 
of generating p lan t in  the country  to  carry  
th e  full load dem anded b y  the  public.

P la n t in tended fo r commissioning this 
year and  nex t was n o t going in to  operation 
as quickly as was the in tention for 
a  variety  of reasons, such as shortage of 
man-power, shortage of m aterials and  
m anufacturing works, and shortage of 
building labour. The delay had  been
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serious. The B oard  had  a  program m e for 
this year of some 900 000 kW  of new  plant, 
of w hich up  to  date  little  over 200 000 kW  
h ad  m aterialised. H e doub ted  w hether 
they  would g e t m ore th an  half the total, 
450 000 kW , in  operation  by the end of 
F ebruary .

W ith regard to  warnings w hen cuts 
would be m ade, Mr. H obson said th a t in 
addition  to  broadcast warnings given a t  
7 and  S a.m . and  a t  o ther times, the 
B .B.C . had  agreed to  give warnings of 
im m inent cuts betw een the item s in  the 
L ight Program m e in  the afternoon period 
and  possibly a t  o ther tim es. In  the last 
few weeks the dem and for power h ad  been 
a t  least a  million kW  higher th a n  it  was 
last year, and the B oard had  only 200 000 
kW  of ex tra  p lan t.

The E .I.B .A .

BROOME P ark , Surrey, an  estate  of 25 
acres, has been given to  th e  E lectrical 

Industries B enevolent Association as a 
home for old people by Mr. and  Mrs. 
J .  Cunning as a memorial to  their son, 
Jam es Erskine Cunning, who was killed 
in a ra id  over Essen in 1941. Mr. Cunning, 
who is now retired, was a well-known 
H arley  S tree t surgeon, and  Mrs. Cunning 
is also a doctor. The donors had  no con­
nection w ith  the electrical industry , b u t 
they were so im pressed w ith the activities 
of th e  E .I.B .A . th a t th ey  decided to w ith­
draw  the esta te  from  the m arket and  
instead  to  give it  to the association.

The g ift includes the fine Georgian 
mansion in magnificent sta te  of repair, 
three cottages, ancillary buildings, and 
grounds which comprise pleasure and 
kitchen gardens, orchards, woodland and 
park land  w ith a  stream  and  w aterfall, and  
w ith  two lakes stocked w ith fish.

The esta te  lies ju s t sou th  of th e  junction 
of R eigate Hill and B ox Hill, and  has easy 
access to Dorking, R eigate and Redhill, 
and  is w ithin five m inutes walk of -Betch- 
w orth S tation .

The home will have no institu tional 
flavour, an d  there will be the fullest 
respect for the privacy of the individual. 
The residents will have their own separate  
quarte rs  while having the  comm unal ad ­
vantages of common rooms, care during 
illness, e tc ., facilities for a library, hobbies 
and music, and  the ability  to  organise 
concerts and o th er social events, to  which 
they  will be ab le  to invite visitors.
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European P ublic U tilities Panel
On the occasion of the visit to  England 

in Decem ber of the Public U tilities Panel 
of the Em ergency Economic Committee for 
Europe, the delegates were entertained to 
luncheon a t  the Cafe Royal by the 
Council of the B .E.A .M .A . and  the Exe­
cutive Committee of the B ritish National 
Committee of the W orld Power Con­
ference. S ir H arold H artley , chairm an 
of the la t te r  Conference, presided, and 
am ong those p resen t on behalf of the
B .E.A .M .A . were Mr. G. L . W ates, Mr.
H . W. Bosworth, ’Mr. I . R . Cox, Mr. D. Z. 
F erran ti, Mr. S. C. H urry , Mr. T. F . Lister, 
Mr. J .  S. R am sden, Mr. D. D. Walker, 
Mr. B. H . Leeson, Mr. V. W atlington, Mr. 
J . R . R ea. On behalf of the W orld Poiver 
Conference were Col. C. M. Croft, Sir
Johnstone W right, D r. C. H . Lander, Dr.
A. P arker, Mr. C. H. G ray. The delegates 
included M. V arlet, M. Grezel, M. Bardon, 
M. Crescent, Mr. G. J .  T. B akker, Mr. V an 
D am  V an Isselt, Lt.-Col. D. W . Thorpe, 
M. Smits, M. de Heem, M r. V. Bodson, Mr. 
Tresch, Mr. Simon, M. E . H . E tienne, Mr. 
Ham erschlag, Mr. C. B . B lydt, Mr. Tuxen, 
Mr. J .  H . Angus, C apitaine an d  Mme. de 
Fargues, Mr. C. W. Jeffers, Mr. R . Asher, 
Mrs. K . H . Munro, Mr. R . P . le tte r , 
W ing-Commander C. A. Francis.
P ain t Stoving by Infra-R ed Oven

In  order to step  up production of elec­
tric w ater storage heaters, Johnson and 
Phillips, L td ., have recently 

installed a  M etrovick electric 
infra-red  oven capable of p a in t 
stoving ou ter eases from  1J to 
30 gal. capacity. This new 
oven, w hich completely pa in t 
stoves each body in five 
m inutes, shows a  considerable 
im provem ent on the older 
m ethods of drying. N inety-six 
infra-red lam ps are  used, 
having a to tal loading of 
24 kW . In  addition to its 
ability  to save tim e, this p lan t 
requires a m inim um  of floor 
space occupying only 12 ft. by 
4 ft. by 13 f t . , and is readily 
adap ted  to  any change in  fac­
to ry  layout.
C hristm as D ance

A n illum inated Christm as tree, a  large 
sp ray  of mistletoe, bun ting  and fairy  lam ps 
gave an  appropriate festive atm osphere to 
the scene a t  the S t. Pancras Town Hall 
on F riday, December 13, when a  Christm as 
dance was held by  Thorn E lectrical Indus­
tries, L td . There was an  a ttendance of 
over 400 people, including m em bers of the
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staff from  th e  Ferguson Radio factories, 
who danced blithely to th e  music of the 
Regina Dance O rchestra until 11.30 p .m ., 
novelty  num bers and  the aw ard of 
num erous spot prizes adding zest to  the 
proceedings. Mr. A. S. Shier, a  director 
of the company, deputising for Mr. Ju les 
Thorn, who was prevented  from attend ing  
by  illness, gave a  short speech, in which 
he read  a telegram  from the m anaging 
director. Mr. H . W eenan, who shared the 
duties of M.C., in com pany w ith Mr. G. A. 
Shea, then read the tex t of a reply on 
behalf of the staff, wishing Mr. T horn a  
speedy recovery.
Polytechnic’s Golden Jubilee

To m ark the  completion of fifty years’ 
work as an  educational body, th e  N or­
tham pton  Polytechnic last week held a 
d inner, a t  which m any well known elec­
trical figures and past instructors %vere 
present, and the following day  opened 
its doors to  visitors. A num ber of old 
students, prospective employers and those 
in terested  in  ad u lt education took the 
opportunity  of seeing, in the form  of 
laboratory dem onstrations, the varied 
types of training which are now provided. 
E xhibits of particu lar in terest in the elec­
trical field included some m odern X -rqy 
equipm ent, a  well-equipped discharge- 
lam p laboratory , and a telecomm unications 
section in which, am ong more conventional 
appara tus, a  working cavity  m agnetron

was on view. D em onstrations of installa­
tion work, m otors and swutchgear and  arc 
welding were also seen. Mr. T . H . Holmes, 
clerk to  th e . Governing Body, s ta ted  th a t 
the problem  a t  p resen t was accom m odat­
ing the phenom enal num ber of students 
who were applying for enrolm ent. Large 
industrial concerns were taking full
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advantage of the part-tim e training 
schem es for num bers of their younger em ­
ployees, and  m en return ing  from  th e  
Forces—who were given p riority  of 
vacancies— were keen to  continue their 
service technical training up  to degree of 
N ational Certificate standard . One useful 
resu lt of the w ar was th a t  the London 
C ounty Council had  m ade a  paym ent of 
£19 000 for m unitions work done in the 
Polytechnic w orkshops. This had  enabled 
considerable quan tities of te s t equipm ent 
and  m achinery to be purchased from  the 
M inistry of Supply, and m any instru ­
m ents, supplied during the w ar for the 
use of Service trainees, were now avail­
ab le  for o ther purposes.
E m ploym ent o f  T rained Personnel

Inform ation obtained from a  survey 
carried  ou t by the M anchester Jo in t 
R esearch Council w ith a view to assessing 
the increaso to  be expected in  the coming 
years in th e  em ploym ent of university 
g raduates in  the industries of the G reater 
M anchester area, shows th a t in the case of 
engineering, tire percentage increase in  th e  
num ber of firms employing graduates in 
fu tu re  years com pared w ith 1939, is 35 per 
cent-; in  the num ber of g raduates to  he 
employed e.f. 1939, 62 per c en t.; firms in 
favour of a  period of post-graduate 
research a t  a  university  before recruit­
m ent, 20 per c e n t . ; firms offering openings 
for graduates in  scientific (research and 
developm ent) capacity, 41 per c e n t . ; in 
technical capacity , 87 per c e n t . ; in a 
m anagerial capacity , 59 per cent.
G enerating P lan t for A rgentina

B ritish  Oil Engines (E xport), L td ., 
ex p o rt sales division of Associated B ritish 
Oil Engines, L td ., announce th a t they  have 
secured a  con trac t fo r the supply  of th irty - 
five Diesel-electric generating sets, valued 
a t  more th an  £100 000, to  th e  Argentine 
G overnm ent. The sets comprise Diesel 
engines m anufactured  by  Mirrlees Bicker- 
to n  and D ay, of Stockport, w ith  electric 
generators and  control gear bu ilt by  the 
B rush  E lectrical Engineering Co., L td ., 
of Loughborough. F our have TLB5 type 
five-cylinder engines, developing 262 
b .h .p . a t  600 r.p .m ., each d irec t coupled 
to  a  p ro tec ted  type salient-pole, revolving- 
field, three-phase a lternator, of 220 kVA 
o u tp u t a t  .8 p .f. 400/230 V 50 cycles, w ith 
overhung exciters. The rem aining 31 sets 
will toe TLB3 ty p e  three-cylinder engines, 
ra ted  a t  157 b .H .p . a t  600 r.p .m . coupled 
to  sim ilar B rush  machines, h u t hav ing  an 
o u tp u t of 125 kVA a t  the sam e voltage 
and  conditions.
D iesel-E lectr ic  D evelopm ent

Aided b y  th e  combined resources of the 
m anufacturers of F etters, Mirrlees, Mc- 
L a ren ’s, P e tte r  Fielding an d  Cub engines,
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and  of the B rush ElectricalEngineering Co., 
L td ., A .B .O .E . (Associated B ritish  Oil 
Engines, L td ) . and  B .O .E .X . (B ritish Oil 
Engines (E xport), L td .) are planning to 
establish a  new organisation designed to 
intensify the developm ent and  sales 
effort of Diesel-electric combinations for 
power stations, rail traction  and m arine 
propulsion. The activities of the A .B .O .E .- 
B rush association are  being co-ordinated 
by  Mr. Alan P . Good, chairm an of 
A .B .O .E ., who has resum ed his position of 
m anaging director of th e  B rush E lectrical 
Engineering Co., L td .

C ast Iron R esearch A ssociation
In  its  tw enty-fifth annual report the 

Council of th e  C ast Iron Research Asso­
ciation sta tes th a t  th e  am ount of work 
passing through th e  laboratories reached 
exceptional figures during th e  war. In  
the year 1943-44 tests  in  all laboratories— 
chemical, microscopic, mechanical, physi­
cal and sands—num bered 56 300, and 
there  were only slightly fewer in 1944-45. 
W hile th e  to ta l num ber of tests carried ou t 
has fallen owing to  the reduction of war 
work, i t  is still double th e  pre-war m axi­
m um , and th e  w ork is approxim ately 
evenly divided betw een th e  research and 
developm ent departm ents. The num ber 
of ordinary and trade  mem bers a t  th e  close 
of the year was 485. The research pro­
gramme has been considerably expanded, 
and  additions to  bo th  staff and  equipm ent 
have been made.
N otes for C ontractors

Members of th e  N ational Federated  
E lectrical Association have been informed 
th a t fo r all hours worked on Christm as D ay 
employees are to  bo paid a t  the  ra te  of 
double tim e, and on Boxing D ay a t  time- 
and-a-half. W here local working rules in 
respect of holidays apply  to  F riday , 
Decem ber 27, tim e-and-a-half is payable for 
all hours worked on th a t  day. W here New 
Y ear’s D ay  is prescribed as a  holiday 
time-and-a-Jialf is also payable for all 
hours worked. Unless agreem ent is reached 
b y  the N .J .I.C . prior to  Christm as in  con­
nection w ith  the claims subm itted  by  the
E .T .U . fo r the paym ent of wages a t  norm al 
ra tes upon bank holidays, s ta tu to ry  and  
national holidays w hen no work is per­
formed thereon, no wages will be payable 
upon any of the days m entioned above, 
w hich are observed as holidays. N o wages 
will toe payable in  respect of any additional 
days observed as holidays in  individual 
establishm ents over the Christm as and 
New Y ear periods. Should operatives be 
called upon to work on such additional 
holidays, bare tim e and  overtim e rates will 
be payable. As a  resu lt of discussions b y  
th e  N .J .I.C . in  respect of th e  in d u s try ’s 
w ar period agreem ents, the  agreem ent
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dated  Ju ly  20, 1939, introducing special 
conditions as to  the engagem ent of labour 
on the sito of a  contract, and  the W ar 
R isks Allowance Agreement, da ted  Febru­
a ry  9j 1944, have been cancelled as from 
N ovem ber 11. The effect of th e  decision 
to  suspend Clause 4 of the N ational W ork­
ing R ules is th a t henceforth apprentices 
completing the ir apprenticeships shall be 
entitled  to  the  full journeym an electrician’s 
ra tes  of wage upon a tta in ing  th e  age of 21 
years.
Shaw  P lay  Produced

The N orth  Wales Pow er Co.’s A m ateur 
D ram atic Society gave a  performance of 
B ernard  Shaw ’s “  Pygmalion ”  a t' Acton 
Schools, W rexham , recently.
P rice  Increase

E . K . Cole, L td ., announce an  increase 
in  the prico of their “  B andspread ”  model 
A .28, w ith effect from Monday, Decem­
ber 16.
Change o f  A ddress

The address of th e  head  office of the 
E lectricity  Board for N orthern Ireland is 
now D anesfort, 114, Malono R oad, Belfast. 
(Telephone: 68211; telegram s: Norelect, 
Belfast.)
S ta ff  D inner

A .B. M etal P roducts, L td ., held  a staff 
dinner a t  the Savoy H otel, London, on 
F riday , Decem ber 6. Mr. Sidney Marks, 
m anaging director, paid a  glowing tribute 
to  the staff, and  said he d id  n o t know of 
another com pany who changed so rapidly 
from  w ar production to  peace-time 
activities. Mr. A rthu r Marks, a  director, 
m entioned th a t  arrangem ents had  been 
m ade to  acquire a  new  factory.
T he C om bustion o f  Fuel

T he fifteen th  A ndrew  Laing Lecture was 
delivered before the m em bers of the N orth- 
E as t Coast Institu tion  of Engineers and 
Shipbuilders a t  Newcastle-upon-Tyne, on 
D ecember 13, by S ir A lfred C. Egerton,
F .R .S ., who took for his subject “ The 
Combustion of F u e l.”  He sta ted  th a t in 
the past we h ad  throw n aw ay valuable coal 
am ounting to  thousands of millions of tons, 
owing to  inefficient m ethods of combustion. 
A large num ber of independent central 
heating  boilers could well bo replaced by 
h o t w ater transm itted  throughout an 
esta te  from a  single boiler p lant. The 
steam  from  turbo-generator sets could bo 
passed ou t a t,  say ,'200° F . and exchanged 
in to  w ater, the h e a t being tran sm itted  by 
circulation of the w ater throughout a 
whole d istrict. The efficiency of such a 

, com bined therm al-electric p lan t could then  
b e .ra ised  from  abou t 25 per cent., for 
electricity generation, to  about 70 per cent, 
when generating h e a t and  electricity, and  
abou t half the fuel needed to  heat the
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same d is tric t by  present m ethods would be  
saved, while providing a t  least 32 per cent, 
m ore !heat an d  the sam e am ount of electric 
power.
H oliday C losing

The head offico of the Jackson E lectric 
Stove Co., L td ., 143, Sloane Street, 
London, S .W .l, will bo closed from m id­
day  on Tuesday, December 24, until 
M onday, December 30 for th e  Christm as 
holidays.
Trade P ublications

A catalogue from  H endrey Relays, L td ., 
B a th  R oad, Chippenham , B ucks., giving 
particu lars and  illustrations of the ir relays 
and  control appara tus.

L ist No. OE 31, from Metway Elec­
trical Industries, L td ., K ing S treet, 
B righton, giving details and  prices of 
the ir conduits and  lighting fittings ; 
miscellaneous wiring and  porcelain 
accessories.

“ T in  an d  I ts  U ses,”  a  review issued by 
th e  T in R esearch In s titu te , F raser R oad, 
Greenford, Middlesex. One of th e  features 
in the  cu rren t num ber deals w ith  new 
corrosion-resistant coatings of tin-zinc 
alloy, produced by  electroplating.

New Generating Stations

T H E  Central E lectricity  B oard have 
received from th e  E lectricity  Commis­

sioners a fu rther Amending Electricity  
Scheme for N .W . England and  N . Wales 
providing for four new generating sta tions, 
w ith  first sections, each comprising an  in ­
stallation up to 130 000 kW , to bo con­
structed  and  becomo selected stations. 
Tw enty-nine stations aro a t  present 
operating in  the area under the  existing 
schemes, which also mako provision fo r 
th e  construction of th ree fu rther new  
stations. In  m aking representations to  th e  
Commissioners for the  form ulation of th e  
present scheme, the  B oard pointed o u t th a t 
all th e  new stations specified in th e  earlier 
schemes have already been allocated and 
indicated th a t, as a  resu lt of a  review of 
th e  prospective p lan t requirem ents, it  
would be necessary to  take steps for th e  
establishm ent of a t  least four o ther new 
stations. Of these, ono is required  in 
tim e to  m eet th e  estim ated dem and arising 
in E ast L ancashire in  1950 and  tho others 
to m eet tho anticipated  grow th in tho  
dem and in o ther parts  of tire scheme area 
in  la ter years. Copies of th e  scheme en­
titled  “  Tho. N orth  W est England and 
N orth  Wales E lectricity  (A lteration and 
Extension) Scheme, 1946,”  together w ith 
an  exp lana to ry  m em orandum  by  th e  Com­
missioners are on sale a t  the S ta tionery  
Office.
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Plastics in Electrical Industry
Growing Importance of New Insulating Materials

A  P A P E R  by D r. Guido Haefely on 
“  The Growing Im portance o£ Plastics 

in  tho  Electrical In d u s try ,”  was read 
before the  I .E .E . Installations Section on 
December 12.

The m erits of plastics, strikingly demon­
s tra ted  during tho war, and  th e 'e x p e c ta ­
tions attached  to  their peace-time develop­
m ents, sta ted  the  au thor, justified a  
special paper on their im portance as di­
electrics to those electrical engineers who, 
during the  las t few year-s of intensive pro­
fessional ac tiv ity , had no t found tim e to 
keep them selves inform ed on general pro­
gress. The h istory  of plastics in relation­
ship to  tho industry  was referred to  and 
a n  a ttem p t was m ade to explain, in a 
simple m anner, th e  fundam ental chemical 
struc tu re  of some typical m aterials, w ith 
the intention of stim ulating a  desire for 
a  deopcr knowledge of th is young and 
expanding science. Since th e  electrical 
industry  could no t have reached its  present 
im portance in everyday life w ithout those 
new  plastic insulating substances, the 
chief consideration was given to  their par­
ticu lar function of solving new probloms, 
and  of im proving existing electrical 
appara tu s by  taking th e  place of older 
m aterials. T he principal plastics were 
briefly discussed w ithout, however, enter­
ing into detailed descriptions of their 
m anufacture or properties. A small sec­
tion was devoted to  th e  service which plas­
tics could render the installation  engineer. 
MR. T. R . SCOTT (S tandard Telephones' 
and Cables, L td .), assured the au thor th a t 
cable m akers had  for a  long tim e appre­
ciated the plastics situation , an d  added 
th a t one of th e  m ost difficult things in  the 
world was to  convince users of existing 
m aterials th a t  they  should change over to 
new m aterials. . P lastics had  been used 
in the electrical industry  for insulation, or 
th e  like, in nine o u t of ten cases, when 
there  was no o ther specific m aterial which 
i t  was know n would do the job. Therm o­
plastic cables during th e  w ar were received 
w ith  g rea t suspicion, because rubber cables 
had  been so long established in tho  in­
dustry , and  engineeers and  chemists 
would no t spend tim e and  money on de­
veloping things which th e  general buyer 
would no t use. W hilst engineers should 
do m ore to im prove th a t s ta te  of affairs, 
i t  had  to  bo adm itted  th a t  there  was very 
m uch lacking in  plastics from th e  electrical 
insulation point of view. They were no t 
y e t trouble free and  they  had  some very 
grave defects to  be rem edied before they
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could become universally applicable. 
W hilst i t  was tru e  th a t a  large num ber 
of plastics did no t take up w ater by 
absorption they  did, w ithout exception, 
allow m oisture to pass through them  to 
tho paper or fabric inside the body of tho 
shielding plastic. Some silicones were 
strongly w ater repelling, b u t th a t  was no t 
a  sign th a t there was no w ater diffusion. 
Therefore, in considering the  use of p las­
tics for insulation purposes, full considera­
tion  m ust be given to  the defects. From  
tho  m oisture po in t of view i t  was necessary 
to  eliminate all fibrous m aterial, b u t from 
th e  streng th  and  o ther points of view, 
bushings and  m any o ther things m ade of 
pure plastics w ithout any  reinforcem ent 
of fibres m ight no t bo completely satis­
factory. H e could no t see for m any years 
th e  paradise of plastics m ade in  G reat 
B rita in  on a  largo scale and a t  a  cheap 
price, which some people though t was 
round tho corner. Again, economics was 
not tho only question. Wo had  th e  coal, 
b u t there did n o t seem to  be any great 
drive to convert it into th e  chemicals 
which were needed. There was no back­
ground of chemical industry  a t  the  present 
tim e which would give us the plastics 
required for the insulation business on a 
large scale, and if it  were no t on a  large , 
scale it  could no t be cheap, and  if i t  wero 
no t cheap nobody would use it. Wo 
would have to  encourage tho m anufacture 
of plastics on a  national basis, because he 
could no t see any  o ther basis on which 
we could hope to export the plastics to 
which tho au tho r had so optim istically 
referred.
MR. A. E . J .  JE R V IS  expressed surprise 
th a t the au tho r had no t referred to 
lam inated wood as a  plastics m aterial of 
construction, in addition to  the other 
m aterials m entioned in the paper. 
Lam inated  wood - was the strongest all­
round plastic yet discovered, and  during 
the w ar several million pounds w orth of 
“  electrical ”  lam inated wood was used by 
the A dm iralty and  also by  electrical m anu­
facturers. H e could no t understand  w hy 
i t  was n o t more widely used, having regard 
to  the acu te  shortage of wood poles for 
overhead construction. I t  would bo 

ossible to get over p a r t of this difficulty 
y  m aking lam inated wood poles from short 

lengths of tim ber. R eferring to  silicones, 
he said i t  should be emphasised th a t  a 
g rea t deal of work was being done in  this 
country  a t  the present m om ent, and  th a t 
silicones were due-to  Prof . K ipping’s w ork
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a t  N ottingham  U niversity . -Side by side 
w ith silicones, ano ther very useful m aterial 
was coming into production, viz., ot-hyl- 
silicate. This year m arked the centenary 
of the discovery of ethyl-silicate by  Ebel- 
m an , an d  m ixtures containing ethyl-silicate 
and  a  filler should have a fu tu re  in the 
electrical and plastics industry . I n  regard 
to  the suggestion in the paper th a t  plastic 
sheets m ight replace paper in  transform er 
bushings, was there any evidence to  sup­
p o rt the idea th a t  they would be better 
than , say, E m pire cloth? As to  the sug­
gestion th a t  paper condenser bushing 
m anufacture  was a peculiar a rt, this dated 
back to  about 1927 when 110 kV and 132 
kV bushings had to be im ported from  Swit­
zerland, and  perhaps Germ any, because 
they  were no t, o r could no t be produced 
here. As to  the suggestion th a t insulation 
problems were ju s t as great in cable m anu­
facture, a  cable rvas a  much more 
sym m etrical th ing  to design than  a trans­
form er bushing and the possibilities of 
breakdow n were therefore less. Ho thought 
the 220 kV and the 380 kV bushing field 
should be left to  m anufacturers of .multi- 
tubu la r porcelain bushings, which ought to 
come ou t cheaper than  paper bushings. I t  
was owing to  shortage of na tu ra l rubber 
th a t plastics had  been used considerably 
in the cable industry , and  did no t the 
au th o r th ink  th a t, for financial considera­
tions, plastic insulation m aterial would be 
replaced, now th a t  na tu ra l rubber was 
available again? F or outdoor work he 
could not imagine any  o ther substance, 
a p a rt from  glass, which would stand  up  to  
b ad  w eather conditions and arcing during 
fiashover b e tte r th an  porcelain.

MR, F . C. WALMSLEY (Micanite and 
Insu la to rs Co., L td .) said the solemn note 
of warning of the au tho r regarding over­
emphasis of a ttrib u tes  coupled w ith the 
neglect of lim itations of plastics could no t 
be too strongly endorsed. A t the same 
tim e, it  would have been advantageous if 
h e  h ad  more fully illustrated , by  examples 
from  practice, the pitfalls which users had  
already found or skirted. The user had 
been inundated  w ith  inform ation on a  vast 
array  of plastics and  his m ain difficulty 
was one of correct choice for the purpose 
in  view. Too often judgm ent was outrun 
b y  enthusiasm , which could be tem pered 
b y  advice from specialist m anufacturers. 
H e was in terested  in  bushings, and 
although the points the au thor had  m ade 
regarding their behaviour were no t w ith­
ou t foundation, he could n o t confirm the 
gloomy picture  portrayed  of weaknesses due 
to  discharge. Tho erosion phenomenon 
h ad  n o t been found in  bushings of conven­
tional B ritish design, although Continental 
experiences of failure in  bushings due to  tliis 
cause were no t unknown. Again, on th e  
m a tte r  of audible discharge, thousands of
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bushings had been made and passed in to  
service over a  period of 25 years, and  m any 
would not m eet the specifications now 
applicable, b u t no evidence th a t  breakdow n 
h ad  been occasioned by  them  was known. 
The opinion was now held by  m any th a t 
the risk had  been som ewhat exaggerated. 
T h a t room for im provem ent in bushing 
m aterials and  m anufacturing technique 
existed would no t be denied, h u t this was 
common to m any engineering products. 
While some of the newer plastics appeared 
to offer- advantages of economy in m aterial, 
a balance m ust be struck between those 
and the dem ands of service conditions, 
ignoring th e  question of cost. H e assured 
the au tho r th a t all possibilities in plastics 
and m ethods were continuously under re­
view by  bushing m anufacturers. From 
experience, he considered th a t  th e  installa­
tions applications of plasties w ere perhaps 
more onerous than  m any others. The need 
for extrem e reliability and robustness 
under adverse circumstances, probably 
coupled w ith m al-treatm ent, w hilst expect­
ing the insulating properties to  he m ain­
tained, created extrem ely difficult m anu­
facturing problems, no t only in selection 
of m aterials b u t also in design. H e urged 
m anufacturers of appliances and  acces­
sories to  use to the full th e  sources of 
inform ation regarding properties which 
were available, whilst encouraging the 
installation engineer on th e  job to  give his 
experiences in the spirit o f constructive 
criticism.

MR. W. G. OAKES (City and  Guilds 
College), as a chemist, thought the au thor 
m ight have stressed m ore tho chemical 
struc tu re  of some of the plastic 
m aterials, and  th a t the distinction was 
not draw n clearly enough between the two 
types of plastics, viz., th e  therm o-plastic 
and  the therm o-setting resins. The first 
was one which could be warmed up  and 
softened, w hilst the second was plastic in 
its early stages, b u t once it had  been 
heated  it rem ained set. T hus the two 
m aterials were of different types.
MR. W . A. COOK (Bushing Co., L td.) 
said tho electrical engineer was faced w ith 
the  problem th a t  w hat he  needed was n o t 
ju s t an insulating m aterial. Ho needed a 
m aterial which was a  good insulator, was 
highly resistan t to  m oisture, had  high 
mechanical streng th , would n o t burn , and 
had  innum erable o ther properties. H ither­
to  i t  had no t been difficult to find a  
m aterial which was a  good insulator, b u t 
it  had  been difficult to  find a m aterial 
which was entirely m oisture resisting and 
strong, an d  there were hopes th a t  the 
developm ent of plastics would bridge the 
gap tow ards th e  a tta in m en t of the ideal 
com bination of those good properties. 
However, ap a rt from future  deve'opm ents
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in  th a t direction, there were m any appli­
cations for existing forms of plastics which 
had  no t been adequately  considered. I t  
was un fo rtunate  th a t  th e  au thor had 
pain ted  a  very one-sided picture, and 
exaggerated to  a  very  largo ex ten t, the 
lim itations of synthetic resin lam inated 
m aterial, w ithout corresponding reference 
to  th e  o ther side of the picture. I t  was 
tru e  th a t such m aterials, owing to  their 
nature—sinco th ey  employed fibrous 
m aterial—were no t entirely resistan t to 
w ater, a n d  th a t  th ey  were liable to  include 
small gaseous cavities in which discharge 
m ight occur, b u t i t  was unfair to  suggest 
th a t  where the m anufacturer and designer 
had taken  those two factors into account, 
there was any  lack of reliability of such 
products. On the contrary, they  had 
given excellent performance. Finally, he 
criticised tho au th o r’s suggestion th a t  
w ith those lam inated m aterials voltage 
gradients of tho low order of 60 V per mil 
could bo sufficient to  cause dam age over 
a  period of years, which m ight finally lead 
to failuro owing to  the  cum ulative effect 
of local therm al instability . I t  was 
possiblo for lam inated fibre, under certain 
conditions, to w ithstand  much higher 
stresses in bushings provided end stresses 
could bo avoided.

MR. P . G. ASHLEY  (M etropolitan- 
Vickers Electrical Co., L td .) thought th a t 
certain features of th e  paper were dis­
appointing in  th a t  they  tended to mislead 
some sections of the  industry . Some of 
th e  statem ents w ith  regard to bushings 
m ade him  imagine supply engineer's hu rry ­
ing homo and  getting rid of all their exist­
ing bushings, b u t tho position was no t as 
bad as th a t. Then thero was the  pheno­
menon know n as “  hissing.”  Ho recalled 
an instance, somo 20 years ago, when 
somo 33 kV sw itchgear bushings exhibited 
th is phenomenon and  tboy were cu t up  
and  oxamined, b u t nothing was discovered 
which b y  any  stre tch  of im agination could 
indicate failure in service, due to  hissing, 
although they  had , in fact, failed. I t  
seemed to  bo tho fear of the unknown 
which had -led to the “  hissing ”  being 
blam ed for th e  failure. All kinds of bush­
ings up  to 165 kV had  proved satisfactory 
in service, and only a  very  m inute per­
centage of failures duo to  “  hissing ” had 
occurred. H e m aintained th a t “  hissing,” 
of itself, was no t an indication of a 
dangerous sta te  of affairs. As to  m oisture 
absorption, we had  been continually 
striv ing  for surface, coatings w hich would 
reduce or elim inate this, and  if anyone 
could tell him  of any m aterials th a t had  
n o t been tried , ho would be very pleased 
to  consider them . H e asked _ w hat was 

. going to happen  to, therm oplastic m aterials 
in sw itchgear and transform ers where the
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operating  tem peratures m ight be 85“ C. ? A t 
p resent he was concerned w ith a  p a rticu la r 
co n trac t for th e  C .E .B ., involving more 
th an  I 000 bushings of 12 different sizes. 
They could not have faced th e  m aking of 
m oulds for those different sizes, b u t they 
could be very well m anufactured  from 
lam inated  m aterial.
MR. R . W . J .  COCKRAM (the P lessy Co.. 
L td .), referring to  w ater absorption, said 
th a t a  little  while ago h e  had been 
in terested  in  th e  use of p .v .c . cable w ith  
electric w ater heating equipm ent where it  
would be subjected  to high tem pera tu re  
and  considerable hum idity , and  in  m aking 
somo tests he  got w hat was to  him  a Tather 
rem arkable result. I n  cold w ater, th e  insu­
la tion  te s t showed infinitely, b u t in  boiling 
w ater th e  insulation resistance fell. 
F urtherm ore, on p lo tting  the insulation 
resistance against tem perature, the results 
showed a definite hysteresis effect. T h a t 
was a  point which had  been w orrying him 
for some tim e and  he asked tho au tho r 
to  elucidate it.
iMR. F . C. FU K E  spoko of th e  g rea t possi­
bilities for plastics in the domestic field 
and appealed to  designers to produce some­
th ing  w hich was w orth  looking a t. More­
over, the question of m oisture absorption 
depended to  a  considerable ex ten t on 
design. One m aterial n o t m entioned in the  
paper was glass-bonded m ica powder, 
know n as Micolex in this country, and i t  
had  some outstanding properties.

The au thor, in  a  brief reply to  the dis­
cussion, said th a t  in  th e  electrical industry  
im pregnated wood was n o t regarded as a 
plastic, although i t  was m ost useful for 
somo secondary applications. W e w anted  
more true  plastics, chemical substances 
which could be synthesised w ith  pre­
determ ined properties to  a degree which 
could n o t be though t of w ith  n a tu ra l sub­
stances. As to  th e  criticism of his rem arks 
upon bushings, ho h ad  m erely in tended to  
pu t his finger on some of the w eek spots. 
Indeed, ho would be  delighted to  prepare 
a  separate paper on bushings.

In  its annual report the Industria l W el­
fare Society sta tes th a t  a satisfactory  
num ber of new mem bers had  joined during 
th e  year. 'Membership covered a  repre­
sentative cross-section of industry , bo th  
as regarded sizo of firm and  trade, and  the 
m ajority  of tho members showed very  great 
in terest in  the, activities of th e  society and  
in the use th ey  could m ake of its  services. 
Oyer 20 conferences wero held during th e  
year in  London and  the provinces and  w ere 
attended  by  1 879 representatives from 
m em ber firms. Visits to  m em ber firms 
num bered 629.
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Lightning Surges on Power Lines
Investigation of Disturbances on Irish Supply System

A N  account of some investigations m ade 
recently  of lighting disturbances on the 

E lectric ity  Supply  B oard’s system  in 
Ireland  was given in  a paper by Mr. R . C. 
Culie, en titled  “ Lightning Surges on T rans­
mission Lines in  'Ire land ,”  read  before the
I .E .E . Transm ission Section on Decem­
b er 11.

Figures for the average lightning faults 
p e r  100 miles of line p e r annum  for the 
110, 38 and  10 kV  system s, q u o te d b y  the 
au thor, wero derived from  a 10-year record 
of such faults. Using the records of the 
10 kV  system  as a  basis, Mr. Cufle con­
s tru c ted  a  m ap  showing th e  variation  of 
lightning trouble in tensity  for different 
localities in  Ireland.

An account was also given of some mag­
netic  link  observations of lightning surges 
on  th e  e a rth  leads from 110 kV overhead 
earth-w ires and  from  38 kV lightning 
a rresters. The results ob tained  appeared 
to  show th a t  a  large proportion of the  dis­
charge currents of such arresters had 
values below 1 000 A. Since th e  usual 
p ractice  had  been  to  m oun t m agnetic links 
so th a t  only currents in  excess of about 
3 000 A wero recorded, i t  would seem th a t 
m any a rrester operations m ight have 
escaped detection, and th e  results of such 
observations could therefore lead to 
erroneous conceptions as to  the  frequency 
of operation of medium-voltage arresters.

Since m odern lightning technique is 
largely a question of the economics of 
individual applications, the  au th o r stressed 
th e  im portance of obtaining adequate  local 
lightning d a ta  w henever possible.
M R. R . DAVIS (N .P.L .) m ade w hat he 
called a  rough analysis of th e  au th o r’s ex­
perim ental resu lts w ith  his 38 kV  arresters, 
w ith  the object of try ing  to  answ er the 
question w hether the m ajority  of the 
strokes wore induced strokes o r direct 
strokes. H e dealt w ith  the m a tte r m athe­
m atically  and  said i t  was possible th a t  on a  
line flashover the  curren ts which the au thor 
got, ranging from  1 000 A downwards, 
could have been obtained by  indirect 
surges due to  lightning in  the vicinity. If 
th e  cu rren t was greater th a n  1 400 A there 
w ould be a line flashover, and  from  th a t  

-he inferred th a t there  was ju s t as good a 
chance th a t the currents which the au thor 
h a d  m easured were due to  direct strokes, 
as to  indirect strokes. .Asking w hether any 
Inform ation could be obtained from  th e  
p o larity  of th e  m agnetic links, he pointed 
■out th a t  in  70 per cen t, of th e  cases, the 
p o la rity  of th e  links was negative. If it
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wero assum ed th a t  the m ajority  of the 
clouds th a t gave rise to lightning con­
tained a  negative charge, then  the induced 
charge on the conductor w ould be positive 
and  the a rre ste r cu rren t would, in  general, 
be m ore positive th an  negative. There­
fore, th e  fac t th a t  70 per cent, were nega­
tive suggested th a t  in  70 per cent, of th e  
cases the stroke was no t indirect, b u t 
direct. The au th o r sta ted  th a t  in  38 per 
cent, of th e  cases all th ree phases showed 
there h ad  been cu rren t in th e  arresters. 
W hen there  was a  voltage on the  system  
due to  an  induced charge, the probability 
was th a t all the  lines would carry  similar 
voltages, so th a t  the  arresters would all 
operate. I f  there  was cu rren t only in  a 
single arrester, th a t  was very  unlikely to 
be an  indirect stroke, b u t a direct stroke 
to  a  conductor o r a tower, which led to  a 
back flashover on one line only. W hen 
two phases were affected, th e  probability  
was th a t  there had  been a  d irect stroke to  
a  line, causing back flashover on two of 
th e  arresters receiving curren t. In  the 
38 p e r cent, of the cases in  which all th ree 
phases had  been affected, i t  m igh t have 
been an  induced stroke, b u t the rem aining 
62 per cen t.—and it m ight possibly be 
100 per cen t.—h ad  had  a  d irect stroke. 
Therefore, his inference was th a t the 
operation of those arresters was in  all prob­
ability  due to  d irect ra th e r th an  indirect 
strokes.
D R. J .  L. M ILLER  (British Insu lated  
C allender’s Cables, L td.) said he had  pro­
posed to  follow th e  same line of a tta ck  as 
Mr. D avis, and added th a t  he  differed from  
him  in his las t section of his analysis, be­
cause it  ignored the coupling betw een the 
lines and  the effect of induction. The paper 
illustrated  how difficult i t  was to  get 
together v ital sta tistics relating  to 
lightning in the field, or experim entally, 
on any particu lar system . W ork of th a t  
na tu re  m ust go on for several yeaTs before 
a  satisfactory  basis of: discussion could be 
arrived a t. The au tho r had  been mo 3 - 
careful in his deductions and  had  not 
arrived  a t  any  unw arran ted  conclusions. 
H e hoped th a t  work in E ire would bo 
continued. H e was specially in terested  in 
th e  arrester position, and there was certain  
inform ation he would like in order th a t 
he and  others could know  b e tte r  how to 
d irect their efforts in  the fu tu re . F or 
instance, w hat types of arresters wore 
used ; w hat values of ea rth  resistance were 
m ain tained  a t  th e  arresters; were there 
any7 records of strokes near to  the line,
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or to a tow er flashing over near the 
a rre s te rs ; w hat records of failures of 
arresters were k e p t; w hat happened to 
them , and why? Inform ation  like th a t 
was very  necessary, and it  was specially 
im portan t to  himself, because m anufac­
turers rolied upon users to  give them
inform ation so th a t  designs could be 
a ltered  from  tim e to tim e, and  in  m any 
o ther fields, ap a rt from transm ission lines. 
Again, the au th o r had  no t said m uch
about the surge voltages to  line. W as it  
th e  au th o r’s in tention  in th e  fu ture to 
m easure those voltages ? Surge cu rren t by  
itself was no t the only variable about
which inform ation was required when
dealing w ith lightning protection on over­
head lines. I t  was also desirable to  know 
som ething abou t the e a rth ; perhaps the 
values would be small in a country 
like Ireland w ith its w et climate, b u t he 
d id  n o t know. There was no doub t, as 
the au tho r said, th a t the whole question 
of lightning protection was one of 
economics.

MR. J .  S. FO R R E ST  (C.E.B.) displayed a 
slide indicating w hat happened in a  certain 
relatively severe thunderstorm . T he slide 
showed some thousands of flashes w ith 
w hich the system  h ad  to  contend, and  it  
was pointed out th a t  there  were 19 break­
downs in  12 hours on th a t system , which 
covered a radius of 60 miles, b u t only five 
of th em  caused an  in terrup tion  to supply. 
Moreover, only one of the breakdowns 
caused damage by w ay of transform er 
breakdow n, and  he suggested th a t  such a 
s ta te  of affairs did n o t justify  any  drastic 
action in th e  provision of protection 
devices. Moreover, such a  severe storm  
m ight occur only once in ten years. 
R eferring to th e  section of the paper deal­
ing w ith fau lt ra tes on various voltage 
system s, he said he had tried  to compare 
the fau lt ra te  on the 110 kV lino in Ire ­
land  and  the 132 kV  system  in this 
country. The au tho r gave a figure of 0.95 
faults per 100 miles per year for his line, 
b u t in this country  the frequency of 
lightning was higher, and  in order to 
correct th a t to the conditions in  this 
country  the figure should be increased to 
1.4. The n ex t poin t was th a t the au th o r’s 
system  could suppress 80 per cent, of the 
to ta l num ber of faults, and  if th a t  were 
corrected for the solidly earthed  system  in 
this country , th e  1.4 became five times as 
m uch. One would have  expected a fau lt
incidence of about .6 for the solidly
earthed  system  in th is country, bu t 
actually  the figure was .So. The Irish
system  had  no overhead earth  wires, 
whereas the B ritish  grid had , so th a t the 
ea rth  w ires seemed to have some effect 
in reducing the fault incidence. He
asked fo r some details of th e  transform er 
breakdow ns, and  pointed out th a t  the
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au tho r did n o t m ention autom atic re­
closing sw itchgear. H ad  he considered 
th a t?  Experience showed th a t 90 per cent, 
of the faults on the  132 kV  lines in  this 
country  could bo sw itched in again, and 
th a t high speed autom atic re-closing 
elim inated a  large num ber of breakdowns. 
MR. W . FE N N E LL  said th a t although 
the au th o r s ta ted  th a t  initially  protective 
gaps were used on the low voltage net­
works, and th a t the lower voltage was 
m ore troublesom e, this was the one 
instance where protection  had  been re­
m oved. H e suggested th a t  there was some 
in teresting  inform ation behind th a t. There 
was apparen tly  an  a r t  in  handling the 
magnetic links and he thought some code 
should be draw n up dealing w ith  the 
m a tte r . I t  w as no t possible to  get inform a­
tion of the num ber of likely lightning 
strokes in  an  a rea  un til a  line was p u t up , 
and  the best policy seemed to  be to  p u t up  
a line w ithout protection and  w atch w hat 
happened during the n ex t th ree or four 
years. Indeed, th a t  was w hat m ost engi­
neers had been doing. U ntil m ore in ­
form ation was available i t  seemed to him  
th a t th a t  was th e  righ t policy.
MR, H . M. LACEY (E .R .A .) congratulated 
the au tho r on concentrating on lightning 
currents, which, he said, was the m ost 
im portan t param eter from  which it  was 
possible to  deduce m ost of the o ther in­
form ation required . Sim ilar statistical 
investigations would provide an immense 
am oun t of useful knowledge, and  E .R .A . 
was attem pting  th a t  work by  endeavouring 
to  obtain  th e  necessary sta tistics from  sup­
ply authorities th roughout the country. 
T h a t work had  not proceeded very fa r yet, 
duo m ainly to  shortage of staff, b u t i t  was 
hoped to get the inform ation in tim e.
UR. J .  McCOMBE (Yorkshire E lectric 
Pow er Co.) suggested th a t tho  fau lt ra te  
did n o t tell the  whole story  and  said th a t  
n o t only m ust th ey  be considered in  re la­
tion  to  th e  lightning, b u t transform er 
faults m ust also be considered. On the 
Y orkshire Power C om pany’s system , when­
ever there was an  outage, they called it 
a  fau lt w hether repairs had  to be carried 
o u t or no t. On 1 042 miles of 11 kV lines, 
there  h ad  been 401 fau lts in  10 years, or 
4.1 per 100 miles, w hich was th e  sam e as 
on th e  Irish  system . Comparing th e  faults 
on th e  Y orkshire Power Com pany’s 66 kV 
lines, w ith th e  Irish  110 kV lines, the 
figure was slightly higher, viz., 1.7, com­
pared w ith 0.95. B u t he did n o t think 
th a t com pleted the story . There might be 
burned-out _ transform ers which did n o t 
show up  in overhead lino faults and, 
indeed, th a t  had  been found to  be the  
case on th e  Y orkshire Pow er C om pany’s 
system . Experience showed th a t  the 
dam age to  transform ers could be consider­
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able and m ust be related to lightning pro­
tection. In  his com pany th e  view was 
held th a t the  loss of a line for a  few 
m inutes was no t serious, provided damage 
to insulators and  conductors was pre­
vented, and  certain  stops h ad  been taken 
to prevent th a t. H e suggested th a t the 
au tho r m ight consider copper fines and 
arcing horns in preference to expensive 
lightning arresters and  expensive earth  
wires.
MR. R. I-I. GQLDE (E .R .A .) said th a t in 
the au th o r’s comparison of different lines, 
he did not m ake it  clear w hether the 
wooden poles had m etal cross arm s and 
w hether th ey  were earthed . I f  not, the 
difference m entioned was not surprising. 
A lthough the au thor referred to polarity 
reversal, a puzzling feature was th a t  a 
lightning cu rren t was n o t oscillatory and 
there  was no reason why polarity  reversals 
should appear in a  lightning discharge.
MR. J .  A. SUMNER (city electrical en­
gineer, Norwich) said th a t  in his area 
there had been an enormous num ber of 
faults due to lightning storm s this year, 
and ho had had very careful investigations 
m ade, going back over somo 17 years. 
The extraord inary  fact he had found was 
th a t there  were cycles of eight years. For 
instance, i t  m ight be th a t  for seven years 
they  would .say everyth ing was going 
beautifully, b u t then  would come a year 
when considerable trouble  was experi­
enced. He would bo in terested  if the 
au tho r could say w hether there w as any 
significance in th a t cycle of eight years, 
If we could get more knowledge regard­
ing tho tim e incidence curves for various 
undertakings, • i t  Would bo of g rea t value 
to  all undertakings. He believed th a t 
overhead earth  wires had an  enormous 
effect in reducing outages on overhead 
lines.
MR, D. P . SAYERS (Birmingham elec­
tric ity  su p p ly  departm ent) asked w hether 
the au tho r had exam ined the 'prevalence 
of lightning in relation  to th e  geological 
conditions. I t  had been suggested in  the 
p ast th a t  lightning was more prevalent 
whore there  were ab rup t geological 
changes in  the subsoil.
MR. C. G. GARWOOD (W est Hampshire) 
thought tho paper dem onstrated th a t line 
construction m ust be adap ted  to  local 
conditions if the best combination of tech­
nical and  commercial • efficiency was to  be 
obtained. T he paper indicated consider­
able differences in th e  effect of lightning 
in  places only a few miles ap a rt, and 
observation in th is country  pointed in the 
sarnę direction. There had been a con­
spicuous m ovem ent in this country, in­
spired by  legitim ate considerations, to ­
wards the standardisation  of overhead

lino construction, bu t the paper ra ther 
conveyed a w arning th a t there was no 
single s tan d a rd  type of lino which could 
bo relied upon to  give the best results 
everywhere.
Tho au thor, in tho course of his 
reply, said the paper m ust be regarded 
as an interim  report on an  investigation 
which i t  was hoped to  continue. I t  had 
now been going on for three years. Mr. 
Davies h ad  given an  interesting analysis 
of the  direct and indirect stroke, bu t, 
personally, he had  an  open m ind on th a t 
question and th a t was why he  had left 
it  ou t of the paper. In  reply to D r. Miller 
as to  how th e  arresters had performed, 
there had been no failures yet, b u t no t 
in all cases had they protected  every­
th ing in tho sta tion . The figures asked 
for by Dr. Miller regarding earth  resist­
ance values were given in th e  paper, b u t 
there was a percentage of wood poles 
w ith steel cross arm s which were not 
earthed . As to the cost of installing 
arresters, he did no t altogether agree th a t 
because the cost was a  small proportion 
of the to tal cost, therefore, tho very 
best should be used or none a t  all. 
There was a  wide divergence betw een 
station-type lightning arresters and  lino­
type lightning arresters, and  i t  was only 
in  certain  cases th a t  expensive arresters 
were necessary. In  reply to  Mr. Forrest, 
he said th a t even if the ea rth  wire was 
b e tte r than  the Petersen coil, it was con­
siderably m ore expensive. As to reliability 
of supply, m entioned by  Mr. Fennell, 
although th a t  was the aim all the tim e, 
the fact rem ained th a t in the case of 
rural lines many people would not be 
able to afford a  supply a t  all if con­
siderable expense was. gone to  in  order to 
afford complete protection from break­
down. In Ireland, the  scheme provided 
for supply, to  farm s as small as 20 acres 
and  a  100 per cent, non-in terruptcd  
supply could no t be afforded. In  reply 
to Mr. McCombe, he said the figures in 
the paper included transform er faults. 
The records showed th a t  spark  gaps on 
transform ers did p ro tec t them , and they 
were used. As to reversal of polarity , 
referred to  by Mr. Golde, since the paper 
was w ritten  there had  been published 
evidence th a t this could be detected, 
and  his own records showed th a t  reversal 
could occur w ith  an arrester of th e  type 
used. Mr. Sum ner’s reference to  a cyclo 
of eight years seemed alm ost too good 
to  be true . His own records only w ent 
back to 1927, when the E lectric Supply 
B oard came into existence. As to  th e  
correlation of lightning strokes w ith geo­
logical form ation, he had  n o t done any ­
thing in th a t connection; he understood 
th e  C .E.B. had, b u t he did n o t know the 
result.
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Answers to Technical Questions
We produce below the answers to a selection of questions which have been sent to 
us by readers. The co-operation of students and others in making tins feature 

one of general interest is invited

W hat is  th e  “ P o t ie r ” reactance o f  a 
synchronous m achine ?

Tho P o tier reactance is the nam e given 
to tho leakage reactance of a 
synchronous m achine when tho valuo of 
this is ob tained  in  a  particu lar w ay from 
a  tes t a t  zero lagging power factor. In  
th e  zero power fac to r te s t the  field cu rren t 
is determ ined a t  norm al term inal voltage 
w ith  full-load zero-power-factor arm ature 
current. Such a  te s t requires no power, 
o ther th a n  th a t  to  supply th e  losses, and 
can be carried ou t provided a  suitable 
lagging load, e.g., ano ther synchronous 
m achine operating underexcited, is avail­
able. To find th e  P o tier reactance the 
open-circuit characteristic and  a  point, also 
a t  full-load current, on th e  short-circuit 
characteristic are  required in addition  to  the 
zero-power-factor m easurem ent.

Suppose th a t on Fig. 1 there is p lo tted  
th e  field cu rren t required  to  give full-load 
cu rren t a t  zero term inal voltage (short- 
circuit) and  norm al term inal voltage and 
zero lagging pow er factor, as shown by  
points A and  B  respectively.

W hen th e  m achine is on  sho rt circuit 
the term inal voltage is zero and  the whole 
of the e.m .f. generated is used in over­
coming th e  leakage reactance drop I  X  
and  is shown by  OE in Fig. 1. Tho field 
m .m .f. o r field cu rren t i s . used p artly  in 
overcoming the arm atu re m .m .f., which 
is directly  dem agnetising since th e  short 
circuit cu rren t m ay be assum ed to lag 
b y  90°, and  partly  in producing th e  flux 
to  generate OE. The to ta l field cu rren t 
OA on sh o r t circuit m ay  be divided into

C A
Field Current-Amps (or m.m.f)

Fig. i .— Principle of the Potier method
these tw o p a rts— OC to  produce the 
e .m .f. O E and  OA to  overcome th e  arm a­
tu re  m .m .f. Since OC is th e  field cu rren t 
producing the e .m .f. OE, th e  point T  on

Fig. 1 m ust be  a po in t on th e  open-circuit 
characteristic of the machine. The tr i­
angle TAO can be draw n as shown, the 
perpendicular TC being th e  leakage 
reactance drop.

Now consider th e  machino a t  norm al 
voltage w ith  th e  sam e full-load cu rren t and  
a  zero lagging power factor. The arm a-

Fig. 2— Construction for finding the Potier 
reactance

turo m .m .f. will be exactly  the same as  
on short circuit, and  m ay  bo sub trac ted  
from  the to ta l m .m .f. on th e  poles, repre­
sented  by  VB, to  give VD, the resu ltan t 
m .m .f. producing tho  e .m .f. generated in 
the m achine. BD thus represents th e  
arm atu re  m .m .f. and  is equal to  OA. The 
e .m .f. generated  will be g reater than  th e  
term inal voltage V  by th e  reactance drop, 
since th is drop and  V  are  in phase as the 
cu rren t is lagging b y  90°. The e.m .f. can 
thus b e  represented by  O E' where V E ' 
is equal to  OE. The m .m .f. VD is pro­
ducing a n  e.m .f. O E1 an d  po in t Y  is the re ­
fore ano ther point on th e  open-circuit 
characteristic. Y F  can be draw n parallel 
to  TO m aking tho triangle Y B F exactly  
similar to  TAO. The perpendicular YD 
th u s represents the leakage reactance drop.

T he above shows th a t  the o.c.c. can be  
found from  a  knowledge of the short, 
circuit and  zero-power-factor points A and 
B , the leakage reactance and  the a rm atu re  
m .m .f. I t  is, how ever, desired to  find th e  
leakage reactance when the points A and  
B and  tho open-circuit characteristic  are  
know n. This can easily be  done by 
reversing th e  above process as shown in 
Fig. 2.

F rom  the known point B  se t off to  th e  
le ft a  distance equal to  OA' giving po in t F .
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Through F  draw  a  lino parallel to tho 1 
s tra igh t p a rt of tho o.c.c. (parallel to OT 
of Fig. 1), to out the o.c.c. a t  Y. A per­
pendicular dropped from  Y  on to  FB  gives 
the leakage reactance drop IX  volts and, 
since tho cu rren t is known, the leakage 
reactance X  can bo found. Tho value of ' 
leakage reactance found in  this w ay is the 
Potier reactance, and i t  generally agrees i 
w ith the  value obtained by  other methods.

D ue to sa tu ra tion  the value obtained 
varies w ith  voltage, i.e ., if th e  zero-powor-

1 factor po in t B is obtained a t  voltages 
o ther than  norm al and the above procedure 
repeated. The variation  for a particu lar 
typical m achine is from  25 per cont. re­
actance a t  125 per cent, norm al voltage to 
35 p e r  cen t/ reactance a t  50 per cent, 
normal voltage. I t  m ay be noted th a t  th e  
m ethod described becomes inaccurate or 
impossible unless the line Y F .cu ts the o.c.c. 
a t  a  fairly sharp angle, i.e ., i t  cannot bo 
used 'for voltages below th a t a t which the 
o.c.c. begins to  bond over.—E . O. T.

Bo o k  R e v i e w s
Electric Traction for Cranes. By R . A.

W e s t . (L ondon : P itm an  and  Sons.)
P p . 88. Price 15s. net.

Selecting m otors for crane drives is 
usually done em pirically and sometimes 
results in bu rn t-ou t m otors or, w ith  d.c. 
series motors, in  th e  cranes running a t  un ­
suitable speeds. The au tho r of tins book 
endeavours to  provide d a ta  and  fairly 
simple m ethods of calculation w hereby a 
proper selection m ay be m a d e ; there are 
so m any factors in  these problems which 
cannot be accurately  assessed th a t  m ethods 
w hich are academ ically correct would be a 
w aste of tim e and those described by the 
au tho r, although fundam entally  sound, in­
volve a  num ber of short cu ts and  give quite 
adequa te  accuracy w ithout an  unreason­
able am ount of labour. Purely descriptive 
m a tte r concerning m otors, control gear, or 
tho mechanical arrangem ent of the cranes 
is not included. A ttention  is devoted 
chiefly to  the long-travel m otion of steel- 
mill cranes, although the m ethods 
described can easily be  adap ted  to  cross- 
travel motions or to cranes for less arduous 
duties. B oth a.c. and d .c. drives are dis­
cussed, although more a tten tio n  is given to 
th e  la t te r  on account of .the rise in  speed 
of the d.c. series m otor on low loads—this 
has advantages, although i t  complicates 
th e  calculations. The early  p a r t of th e  
book gives an outline of th e  general prob­
lems involved and  includes some valuable 
d a ta  regarding friction and m echanical 
efficiency; th is is followed by discussions 
on  the draw ing of speed-tim e curves for 
the motion, on m otor heating  and  general 
power requirem ents and , finally, by series 
of curves which can bo used to  select a 
suitable m otor for a  drive hav ing  given 
particulars. N um erical exam ples are  given 
th roughout to illustrate the various pro­
cedures described. Although th e  book is 
a  little  difficult to  read  in  p laces, due, no 
doubt, to  its having been severely con­
densed on account of paper restrictions, it  
is a  .valuable- w ork on a  subject w hich has 
previously - received little  or no a tten tion

20 DECEMBER 1946

in th e  lite ra tu re  of industrial drives. We 
can therefore strongly recom m end i t  to  any 
electrical or m echanical engineers con­
cerned w ith  the design of cranes.—E .O .T .

"  Alternating Current Practice.”— B y
C . H .  C. C o o k e , A .M .I.E .E . (London :
Crosby Lockwood.) P p . 232 -f 93
illustrations. Price 15s. net.

This book was originally p lanned to  
provide a p ractical su rvey  of elementar}' 
a .c . practice and serve as a  guide to 
installation engineers. The book is divided 
in to  eleven chapters, and  tho  principal 
a .c. circuits m et w ith  in  practice are d is­
cussed ; w orked examples are included to  
shmv their application. Two chapters 
dealing w ith m otors outline the construc­
tional features and  characteristics of the 
various types of a.c. m otors, and though 
m uch of the inform ation given is of a  
general na tu re , it  is nevertheless clear- and 
concise. The different m ethods of s ta r t­
ing a.c. m otors are n ex t discussed, and  the 
starting  torques and currents associated 
therew ith  are enum erated . T he funda­
m ental equations for transform ers are 
given, together w ith notes on losses, 
efficiency and  regulation. Types of tran s­
formers,* m ethods of cooling, booster, 
in strum ent and  auto-transform ers are 
briefly described, and this chap te r could 
be extended ’with advantage. Tho chap te r 
dealing w ith rectifying an d  converting 
p lan t includes therm ionic valves, m ercury 
arc rectifiers, ro ta ry  converters, m otor 
generators, m otor converters, and^ small 
type  rectifiers. The section relating  to 
m ercury arc  rectifiers is w orthy  of extended 
trea tm en t. Simplified diagram s of typical 
ignition and  excitation  circuits would prove 
useful. Pow er fac to r correction an d  th e  
m ethods of effecting im provem ent are  com­
pared  and  worked exam ples included. The 
au tho r h as  endeavoured to  cover as wide 
a field as possible, and w ithin the limits 
of such, a  publication has to  a  g reat extent, 
achieved th is.—T. H . C.
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Electricity Supply
Hexham.— The R ural Council is to 

approach th e  N orth -E astern  E lectric Sup­
ply  Co., L td ., on the question of extending 
electricity  supplies in  the ru ra l area.

Aberdeen.-—Fluorescent stree t lighting 
will be tried  ou t in 3 t. Nicholas S treet. 
E igh t lam ps will bo used and installation  
should be com plete in F ebruary .

Warrington.-—The electricity undertak ­
ing m ade a  n e t profit in th e  y ear ended 
March 31, of £11 095, a fte r  making a  
contribution of £10 000 to relief of rates.

St. Marylebone.—Stating th a t there  are 
m any firms in  th e  borough dealing w ith 
such equipm ent, the Electricity' Committee 
has announced th a t  i t  does no t contem ­
pla te  the sale of radio and  television sets.

Manchester.—T he City Council has 
approved a  report by  th e  E lectricity  Com­
m ittee  recom mending th e  building of a new 
pow er sta tion  a t  C arrington, near Flexton, 
estim ated to cost £5 500 000. The station 
will be  built in  two sections, one' to  be in 
use by Ju ly , 1949, and  th e  o ther a  year 
la ter.

Peterborough.—The old power sta tion  
will be taken  ou t of commission n ex t spring 
and new  central evaporating  p lan t, costing 
£7 GOO, and  additional d istribution main 
switchgear, a t  a  cost of £19 820, is to  be 
installed. H igh-voltage cable netw orks in 
the no rthern  and  southern  parts  of the 
city  and  low voltage netw orks in  the  no rth  
of the  city  are to  be Teinforced, a t  an  esti­
m ated cost-of £39 579.

Southport.-—The E lectricity  Committee 
is to  make application to th e  E lectricity 
Commissioners for sanction to  borrow 
£14 000 for extensions in  connection w ith 
the change-over of supplies in  the Birk- 
dalo a rea  from  d.c. to  a.c. Permission 
is also being sought to  borrow £6 000 for 
the  erection of a  sub-station in  the T rafal­
gar R oad area, land £2 609 and  £3 386 for 
outdoor sub-stations in Arundel R oad and 
Carr Lane, respectively.

Poplar.—The E lectricity  Comm ittee is to 
invite quotations for civil engineering, con­
structional steelwork, coal-handling p lan t, 
je tty  cranes and turbine room travelling 
cranes for the new power sta tion  a t  
Brunsw ick W harf. The E lectricity  Com­
missioners have stipu lated  th a t the station  
shall be so designed as to  perm it of the 
installation of p lan t for the prevention 
of the discharge of su lphur and its  com­
pounds into th e  atm osphere.

London.—The London Pow er Co., L td ., 
has applied to  the E lectricity  Com­
missioners for consent to  th e  installation  of 
two 22 kV, three-core, transm ission lines, 
w ith  pilot protective and  telephone cables, 
from th e  com pany’s generating station  a t

B attersea  to  its  d istributing  sta tion  in  
H orseferry R oad. The cost of the trans­
mission lines is estim ated a t  £68 000, and 
the cost of the sw itchgear and transform ­
ing equipm ent £32 000.

W allasey.—The E lectricity  Comm ittee, 
w ith Aid. J . L. Gill as its  chairm an, 
is arranging for the celebration, on J a n ­
uary' 29, of the borough’s electricity 
jubilee. A brochure dealing w ith the 
history and developm ent of th e  electricity 
undertaking is being prepared

West Hartlepool.—Tho Borough Elec­
trical Engineer has reported  th a t  th e  in tro ­
duction of four m onthly  accounts during 
th e  w ar coincided w ith  a 15 per cent, 
increase in  electricity, and  th e  cum ulative 
effect has been to  produce an exaggerated 
impression of tho cost of electricity. I t  
was suggested th a t  th e  th ree m onthly  basis 
was m ore desirable, and  th e  Town Council 
has agreed to revert to  th is p lan  a t  the 
beginning of 1947.

Accrington.—In  spite of a  suggestion 
th a t  there  is no need a t  the p resen t tim e 
for increased charges, and  th a t such in­
creases would cause hardship , the  Town 
Council has approved a  rocom mendation of 
th e  E lectricity  Committee setting  ou t an 
alternative  tariff for lighting, heating  and 
domestic purposes for houses only on a 
ra teab le  value basis. E lectricity  used for 
power w here accounts a re  Tendered 
quarterly  will be  charged a t  th e  ra te  of
l . l d .  per un it, as against 0.9d. per un it. 
’M onthly power accounts will be subject to 
an increase of 0.2d. per un it.

Electricity Generation in November.—  
The official re tu rns rendered to  th e  Elec­
tric ity  Commissioners show th a t  3 938 mil­
lion un its  of electricity were generated by 
authorised undertakers in G reat B ritain  
during November, 1946, as com pared w ith 
th e  revised figure of 3 463' million un its  in 
th e  corresponding m onth  of 1945, repre­
senting an  increase of 475 million units, 
o r 13.7 per cent. D uring th e  p a s t eleven 
m onths of 1946 (i.e. up  to  the end of 
November) th e  to ta l num ber of un its 
generated by  authorised undertakers was 
36 868 million, as compared w ith th e  re­
vised figure of 33 608 million for the  cor­
responding period of 1945, an  increase of 
3 260 million units, or 9.7 per cent. 
The to ta l num ber of un its  sent ou t from 
th e  generating stations of authorised 
undertakers during November, 1946 (i.e. 
un its generated, less un its  consumed in  
th e  stations by  auxiliary p lan t and  for light­
ing, etc.), was 3 722 million. The to ta l sent 
ou t from  these generating stations during 
the  past eleven m onths of 1946 was 34 782 
million units.
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In  Pa r l i am en t
Some Electrical Questions Asked and Answered

Norway, H .T. Scheme.—In  reply to  a 
question by Mr. T horn ton-Kem sley, the 
M inister of Fuel and Pow er sta ted  th a t he 
was n o t considering the possibility of 
im porting supplies of electricity  by sub­
m arine cable connecting Norway w ith the 
N orth-E ast of Scotland.

U.S. Heating Experiments.—T h  e 
M inister of Fuel and  Pow er was asked by 
Mr. D riberg if, in view of the prospect 
of a  steadily  increased dem and for electric 
cu rren t, he would investigate the results 
of tho experim ents now .being conducted 
by  the C hattanooga E lectric Pow er Board, 
U .S.A ., in  the heating of homes w ith  well 
w ater which h ad  a tem perature  of 58° F. 
Mr. Shinwell replied th a t  he w as making 
inquiries ab o u t the experim ents.

Consents to New Stations.—Askod by 
Mr. Palm er if he would take stops to  reduce 
the delays now experienced in obtaining 
consent to  th e  building of urgently  re ­
quired new power stations, Mr. Shinwell 
replied th a t close consultation was already 
taking place am ong the D epartm ents con­
cerned which, i t  was hoped, w ould expedite 
th e  issue of tho formal sta tu to ry  consents 
required  under the E lectricity  Supply' Acts 
and  Town and  Country' P lanning Legisla­
tion.

Neasden Conversion.—Mr. E rrol asked 
tho M inister of Fuel and Pow er w hat im­
provem ents in  operating efficiency were 
expected to result from the conversion of 
th e  L .P .T .B .’s N easden power sta tion  to 
fuel oil burning. Mr. Shinwell answered 
th a t  the conversion had  been undertaken 
b y  the L .P .T .B . as a  m atte r of expediency 
to  ease the coal position. I t  was im ­
possible to predict the exact effect of the 
altera tion  in fuel on operational efficiency, 
b u t no g rea t change was likely.

Electrical Components.—Mr. C. Thomas 
askod the M inister of H ealth  if he _was 
aware of the difficulty in" obtaining 15 A, 
sw itch plugs, main (i.p. fuses and  wood 
blocks for fixing 5 A switches, in C ardiff; 
and w hat steps he was taking to  increase 
the supply'. Mr. Tomlinson answered th a t 
he was aw are of a general shortage of 
these components th roughout the country, 
and he h ad  taken  steps to  ensure th a t  the 
m ost u rg en t requirem ents, bo th  in  Cardiff 
and  elsewhere, were m et w ith the least 
possible delay.

Plant Shortage.—Mr. H . D. Hughes 
asked tho M inister of Fuel and  Power to 
w hat ex ten t th e  shedding of load was due 
to  p lan t deficiency; and w hat steps were 
being taken  to  rem edy the situation . Mr.

Shinwell replied th a t th e  present shed­
ding of load was due to  shortage of 
generating p lan t, and  d id  n o t arise from 
shortage of coal. The shortage of p la n t 
was due to  the fac t th a t very few power 
stations could be bu ilt during the w ar, 
while consum ption of electricity had  in ­
creased by' 55 per cent, above 1938. A 
large program m e of now pow er stations was 
approved as soon as tho  w ar ended, b u t 
these stations took several years to com­
plete. All possible steps to  expedite the 
construction of these stations were now 
being taken.

Load Shedding.—Col. J .  R . H . H utchison 
asked th e  M inister of Fuel and  Power on 
how m any occasions since Novem ber 1, 
1946, had  compulsory cuts of electric pow er 
been inflicted on industry '; and in  w hat 
areas. Since th a t date, Mr. Shinwell re­
p lied, th e  C .E .B . had  found i t  necessary' 
on 18 day's to issue instructions to  elec­
tric ity  undertakings to  shed 5 p e r cent, o r 
10 per cent, of the ir load for periods 
averaging half an  hour. All seven areas 
of th e  B oard in to  which G reat B ritain  was 
divided had  been affected, b u t the d istricts 
m ost affected were tho Midlands and 
S outh-East England. Load shedding did 
no t necessarily involve outs in electricity» 
supplies. In  m any cases, the strain  on the 
load w»as lightened by  a  reduction of 
voltage; in  o ther eases, large industrial 
consumers, on receiving an intim ation, 
transferred  p a r t of their load to  off-peak 
hours.

W ind Power.— Sir William D arling asked 
the M inister of Fuel and Pow er if he  was 
aw are th a t , under S.R. and  O., 1942, 
No. 2 510, Control of Fuel O rder, th e  use of 
a  w ind-driven lighting set for house o r shop 
h ad  been forbidden by  his D epartm en t in 
E d in b u rg h ; and if he would reconsider the 
utilisation  of th e  considerable wind power 
of G reat B rita in  for the production of light 
for domestic and business purposes. Mr. 
Shinwell, replying, said th a t  the order 
referred to  prohibited the consum ption of 
fuel, w’hich included electricity' for lighting 
o r o ther fittings or appliances rised for 
business or advertisem ent purposes. Ho 
regretted  th e  necessity for this prohibition, 
b u t he regarded i t  as im portan t for indirect 
as well as d irect fuel-saving purposes, and 
it  would n o t be fair to  traders generally to  
allow exceptions. The answ er to  the 
second part, of the question was th a t  his 
D epartm ent, in consultation w ith o ther 
D epartm ents concerned, w as already' look­
ing into the  m atter.

20 DECEM BER 1946 THE E LEC TRIC IA N



1770

Cont rac t s  Open
W E  give below the la test information 

regarding contracts for which tenders 
a re  invited. In  the case of overseas con­
tracts, particulars are  to be had  from  th e ' 
B oard of T rade, Millbank, London, S.W .I 
(corner H orseferry R oad), unless otherwise 
sta ted  : —

Romford, December 23.—Electrical in­
stalla tions in  144 threo-bedroom  and four- 
bedroom type perm anent houses on tho 
Gobions Estato.. Specification from 
Borough E ngineer and  Surveyor, Town 
H all, R om ford; deposit, £2 2s.

Forres, D ecember 23.—Electrical work 
on  32 houses a t  F leurs Place, Forres, for 
Town Council. P articu lars from  Town 
Clerk, F orres; deposit, £3 3s.

Rhondda, D ecember 28.—Supply  and 
delivery of six 300 kVA, three-phase, oil- 
im mersed s ta tic  transform ers, 11 000/ 
415/240 V, 50 cycles. P articu lars from 
E lectrical Engineer, E lectric ity  W orks, 
Porth , Glam.

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

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

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

Newport, Mon., Decem ber 31.—E lectri­
cal ; installations in  134 houses on Alway 
Farm  estate. Specification from  Borough 
Electrical Engineer, E lectric House, Dock 
S tree t, N ewport, M on.; deposit, £1 Is.

Ulverston, Jan u a ry  1.— Supply an d  in­
sta lla tion  of 11 kV  an d  400 V cable, sw itch­
gear and  500 kVA transform ers. Specifi­
cations from  E lectrical E ngineer, 
E lectric ity  . Offices, T heatre Street, Ulver- 
ston.

Manchester, Ja n u a ry  3.— Supply, 
delivery, and erection a t  P arting ton  Gas 
W orks of one 150 kW  m ercury arc recti­
fier equipm ent. Specification from Chief 
E ngineer and  M anager, E lec tric ity  D epart­
m ent, Town H all, M anchester, 2.

Shoreham-by-Sea, Jan u a ry  4.—Taking 
down of existing- s tre e t - lam ps and - erec­
tion of now steel or concrete columns, 
com plete w ith  lan terns, sodium discharge 
lam ps, e tc ., giving a: m ounting; height to
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lam p of 25 ft. Specification from  Sur­
veyor’s Office, 31, Jo h n  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 Hall, Keighley.

Hastings, Jan u ary  13.—M anufacture, 
supply and  delivery of two 2 000 kVA 
Scott-connected transform ers, and  two 
sw itch kiosks. Specifications from 
B orough Electrical E ngineer and  Manager, 
12 and  13, Y ork Buildings, H astings.

Manchester, Jan u ary  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 Engineer 
and M anager, E lectricity  D epartm ent, 
Town H all, M anchester, 2.

Sheffield, Jan u a ry  15.-—Tenders for p u r­
chase and rem oval of redundan t p lan t 
from Neepsend power sta tion , including 
two turbo-alternators and ancillary p lant, 
12 500 k W ; electric feed pum ps; spare 
motors, e tc. D etails of p lan t available 
from  General M anager, Commercial S treet, 
Sheffield, 1.

Newark, Ja n u a ry  16.— Supply and 
delivery of p.i. and  arm oured cable, for 
electricity departm en t. Particu lars from 
Borough E lectrical Engineer, M unicipal 
Buildings, CBaldertongate, N ewark, N otts .

North of Scotland Hydro-Electric  
Board, Ja n u a ry  20.— Supply, delivery and 
erection of li .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, Ja n u a ry  20.—Supply  of 
electric lam ps for 12 m onths. P articulars 
from E ngineer a n d  Surveyor, Towm H all, 
Camberwell, S.E.15.

North of Scotland Hydro-Electric Board, 
Jan u ary  21.—Construction, 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, 
39, N orthum berland S treet, Edinburgh, 3, 
and  Queen A nne’s Lodge, London, S .W .I ; 
deposit, £5.

Metropolitan Water Board.— Supply of 
eighteen 200 kW  alternato rs and six 
300 kW  alternato rs, new or second, hand, 
three-phase, 400/440 V, 50 cycles, one or 
tw o bearings, w ith  o r w ithout sw itchgear, 
for coupling directly  to  Diesel engines ru n ­
ning a t  600 r.p .m . F u rth e r details from 
Mechanical Engineer, Offices of the Metro- 
nolitan  W ater B oard, R osebery Avenue, 
London, E .C .l.
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Company News
M a n n , E g e r t o n  a n d  Co., L t d .—The 

com pany will double its  dividend on the 
ordinary by the paym ent of 30 per cent, 
for the year ended Septem ber 30, as against 
15 per cent, for 1944-45.

B a r b a d o s  E l e c t r ic  S u p p l y  C o r p n . ,  
L td .—N et p rf t. for y r. to  Ju n e  30 £21 759 
(£19 572). To tax  £12 000 (£11 500), div. 
5% , ta x  free (same), £'10 000 (£8 000), 
fwd. £1 653 (£1 894).

S un  E l e c t r ic a l  Co., L td .— N e t p rft. for 
yr. ended April 30 £20 106 (£18 015). To 
d irs .’ fees £1 500 (same), lease redem ptn. 
res. £1 500 (same), tax  res. £3 500 
(£4 000), pref. div. £9 375 (same), ord. 
div. 4J%  (2i) £4 199 (£2 333); fwd.,
£2 144 (£2 112).

M a r c o  R e f r ig e r a t o r s , L t d .—A fter
depcn. £1 994 (£1 685), etc., n e t p rft., 
before taxn . to  S eptem ber 30, £56 699
(£31 526), plus res. aect. transf. £4 035 
(nil). To to x n . £42 200 (£27 745), div. 
10% (5), fwd. £20 993 (£8 234).

B r i t i s h  R o l a , L t d .— Bice, of trdg . acct. 
for y r. ended March 31, plus sundry- income 
incldg. £5 987 (nil) recvd. on eom pletn. of 
Govt, contracts, £65 253 (£63 255); rehab, 
exes, w ritten  off £2 164 (£88); pref. sh. 
red. £1421 (£1 347); tax , £53 795
(£53 500); div. 15% less tax  (sam e); fwd. 
£1 120 (£2 105).

L a u r e n c e  S c o t t  a n d  E l e c t r o m o t o r s , 
L t d .—The com pany has advertised tho 
issue of £250 000 4} per cen t, cum ulative 
preference £1 shares. Proceeds of tho 
issue, a fter allowing for £9 250 expenses, 
will be used to acquire additional p lan t 
and  augm ent working capital. The total 
issued capital, w ith  the addition of tho 
new  shares, will now ho £801 005.

B r i t i s h  E l e c t r i c  T r a n s f o r m e r  C o . ,  
L t d . —A nnouncing a  profit for the year of 
£59 645, the directors have recom mended 
a  dividend of 5 per cen t, on tho prefer­
ence shares and a  final dividend on tho 
ordinary shares of 6d. per share, making, 
w ith th e  interim  dividend paid on Septem ­
b er 30, 1946, a d istribution  a t  th e  ra te  of 
2s. 6d. fo r the year. A balance of £437 
rem ains to  be carried forward, compared 
w ith  £323 in  tho previous year.

C r o m p t o n  P a r k in s o n , L t d . — The 
accounts for th e  year ended Septem ber'30, 
1946, show a profit of £440 363, compared 
w ith £434 283 for th e  preceding year. 
M eeting on N ovem ber 29, the directors 
recom m ended th e  following dividends, to  
be paid on December 31 a fte r deduction 
of income ta x :  4 ,per cent, on the first 
nrefererice stock for th e  six m onths ended 
Septem ber 30, 1946 ; 3 per cent, on the 
second preference stock, for the  same
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period, and  a  final dividend on th e  
o rdinary  and  “  A ”  ordinary stock of 7J 
per cen t., actua l, making, w ith  th e  interim  
dividend , of 7 |-.per cent, paid  on Juno  29, 
1946, a  to ta l dividend for the year of 15 
per cen t., actual. A special cash bonus 
of 74 p e r  cent, on th e  ordinary and  “ A ” 
ordinary  stock was also recommended. 
The trustees of th e  Central B enevolent 
F und  are to  receive £5 000, and  there will 
rem ain a  balance of £797 902 .to be carried  
forw ard, as com pared w ith  £690 039 a t  
Septem ber 30, 1945.

A e r o n a u t ic a l  a n d  G e n e r a l  I n s t r u ­
m e n t s , L t d .— Speaking a t  the 10th annual 
meeting, Mr. W . McClelland (chairm an) 
referred to  tho  extensive experim ental and  
research design w ork which had  been 
undertaken  by tho company, and  said 
th a t, in addition to  two new  sales com­
panies, the older subsidiaries, including 
R adio Instrum ents, L td ., continued to  ex­
pand  and  enhance their prestige. D uring 
the m eeting, a  resolution authorising th e  
increase of capital by approxim ately 
£150 000 was approved. Announcing tho  
proposal, tho chairm an said th a t  the sum 
was greater th a n  was required for tho  
com pany’s im m ediate needs, and  left a  
m argin for the potential needs of tho  
fu ture. Preference would be given to  
existing shareholders in  th e  allo tm ent o f 
tho new shares, and i t  was in tended th a t 
an  application for permission to  deal be 
mado in due course. The to ta l dividend 
for the year would he 16J%, of w hich 61% 
had  been paid in Ju n e  last.

C r a b t r e e  E l e c t r ic a l  I n d u s t r i e s , 
L t d .—Speaking a t  tho annual m eeting, tho 
chairm an, D r. H erbert Schofield, said th a t  
the operating company had  negotiated tho 
change from  w ar to  peace production very , 
satisfactorily, and  was now doing its u t­
m ost to  satisfy  the dem ands for its  p ro­
ducts. In  particular, i t  was endeavouring 
to  assist the G overnm ent in  equipping 
homes. L abour was still in  sho rt supply 
and  essential m aterials were difficult, in 
some cases impossible, to  obtain . T he 
profit and loss account showed, the chair­
m an said, th a t  the com pany had  -made a  
record trading profit of £-246 442, which, 
coupled . w ith  a  m uch lower provision fo r 
taxation , h a d  enabled it  to  show an  in ­
crease in the no t profit of 37 per cent. 
P rorifling  no breakdow n occurred in 
negotiations, they  proposed to extend th e ir 
existing fac to ry  a t  W alsall b y  tho pro­
vision of new buildings, a t  an  estim ated  
cost of £120 000, in  an  endeavour to  
reduce to  m ore reasonable proportions th e  
em barrassingly large order book.
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Commercial Information
Mortgages and Charges

N ote.—  T he Com panies A c t o f 1908 provides th e 1 
every mortgage or charge sha ll be registered w ith in  
21 d a ys  a fter its creation, a n d  th a t every com pany  
shall, in  its a n n u a l su m m a ry , specify the to ta l am ount 
of debt due fr o m  it in  respect o f mortgages or charges. 
The fo llow ing  mortgages a n d  charges have been 

registered. T he to ta l debt prior to the present creation, 
as shown in  the a n n u a l su m m a ry , is g iven— m arked  
w ith a n  *—Jollowed b y  the  da te o f the su m m a ry , but 
tuch to ta l m a y  have been reduced.

f e n r i s s  (1932), l t d ., London, N .W ., 
wireless dealers.—Novem ber 14, deben­
ture, to  Barclays iBank, L td ., securing all 
moneys duo or to  become due to the B a n k ; 
general charge. * April 24, 1945.

S C I E N T I F I C  R A D I O  A N D  I N S T R U M E N T S ,  D T D . ,  
L uton .—November 15, £3  000 mortgage, 
to  C. W . Cooke, Welwyn G arden C ity ; 
charged on 31, Guildford S treet, Luton. 
*------ . Septem ber 20, 1946.

m e ta lu x  ( e l e c t r i c ) ,  l t d ., London, W .— 
November 20, £1 200 mortgage, to Abbey 
N ational Building Society; charged on 61, 
Bellamy Drive, K enton. *Nil. April 3,
194G.

s o u t h e r n  b a t t e r y  c o ., l t d ., Southam p­
ton. November 20, £2 000 (not ex.)
debenture, to  Lloyds B ank, L td .;  charged 
on land, office stores and  workshops 126, 
McNaghten R oad, B ittern  P ark , 
Southam pton. *Nil. N ovem ber 6, 1946.

Dividends
g r i f f i n , Jam es Stanley, 50 , Havelock

S treet, Luton, Beds., carrying on business 
a t  108, H igh Town R oad, L uton. E lectrical 
engineer. C ou rt: Luton. . A m ount per
£ : 5s. S id ., supplem ental. Payable
D ecember 24, 1946, a t  the Official
R eceiver’s Office, 6, The Parade
N ortham pton.

Application for Discharge
M a c d o n a l d , H enry  Mark, lately  trading 

as M ac’s R adio and  Cycle Stores, p resent 
address unknown, bu t lately  carrying on 
business a t 164, G a rra tt Lane, W ands­
w orth, S.W.18. C o u rt: W andsw orth.
H earing, January- 16, 1947, 10.30 a .m ., a t  
the Court House. G arra tt Lane, W ands­
worth. (Amended notice.)

Order for Discharge
J a c o b s . Louis, 27, Crownstone Court, 

Crownstone R oad, London. S.W .2, lately- 
carrying on business a t  162, High Street, 
Peckham , London, S.E.15. as Lou jay 
Radio. R adio dealer. C o u r t: H igh C ourt 
of Justice . D ate of O rder: October 31, 
1946. B an k ru p t’s discharge suspended for 
four m onths.

H A N C O C K , Sam, electrical engineer, 
residing a t  4, P infold Drive, Creadle

Hulme, Chester, and carrying on business 
as G. Hancock and  Co., a t  Clydo Streot, 
H olt Town, M anchester. C o u r t: Man­
chester, O ctober 28. The C ourt ordered 
th a t b an k ru p t’s discharge be suspended for 
ono m onth, and  th a t ho bo discharged as 
and from Novem ber 28.

Intended Dividend
grange, William H enry , “  B road'.ands,”- 

T hunder Lane, T horp S ain t Andrew, carry­
ing on business as “  The T albo t E lectrical 
Com pany,”  a t  14, P lum stead  R oad, Thorpe 
Saint Andrew, Norfolk. E lectrical 
engineer. C o u r t: Norwich. L ast day  for 
receiving proofs—D ecem ber 20, 1946.
T rustee : W alter, F . R . D ., Castle
Chambers, Opie S treet, Norwich.

Receiving Orders
b r i t t o n , A lbert Sydney, who resides and 

carries on business a t  9, Moorsido Road, 
Heaton Moor, Stockport, in the county  of 
Lanoaster, and who also carries on busi­
ness a t 123, H igher H illgate, Stockport, 
aforesaid. R adio engineer and  electrical 
contractor. C o u r t: S tockport. D ate of 
Receiving Order—N ovem ber 18, 1946.

Metal Prices
Monday, December 10 

Copper— Price Inc. Dec.
Best Selected (nom.)...per ton £90 10 0 ‘— —
Electro Wire bars ... „ £98 0 0 — —
H.O. 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 — —-

Bras* (60/40)—
Bod basis ..................  „ 10%d. — —
W i r e ............................... „ Is. 3&d. — —

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

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

(Cable Armouring)
basis 0.10-4 in. ... „. £33 0 0 , .  _

Mild Steel Tape (Cable 
Armouring) basi3
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, b a s i s ................  per lb.. 4s. 10£d. —

Aluminium Ingots ...per ton £72 15 .0 — _
S p e l te r .................... „ £55 0 0 — . — -
Mercury (spot) ... perbott. £25 0 0 — —.

Prices of galvanised steel wire and steel tape supplied by 
O.M.A. Other metal prices supplied by B.I. Callender’s 
Cables, Ltd. The latter prices are nominal only and do 

not include any allowances for tariff charges.
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RJS.B.1.
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The registered Trade Mark on 
Ashley Electrical Accessories is a 
guarantee of reliability and of quality 
second to none.

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

A s the raw material situation 
improves, delays and shortages will be 
eliminated.

THE RECORD ELECTRICAL CO. LTD.
B R O A D H E A T H  • A L T R I N C H A M  • C H E S H I R E
’Phone; AUrincham 3221/2 ’Grams: “ In fusion” Altrincham 

London Office: 28 Victoria S t., W estm in ster, S .W .l. Phone: Abbey 5148.D
‘ M I N O R ’ T E S T  SET
f o r  i n s u l a t i o n  t e s t i n g
G ives d irect and dead accurate  
read ings independent of voltage  
variation . C ase of reinforced  
B akellte w ith  clear open scale  
of 5 ,000 oh m s to 20 m eg o h m s. 
H eight a llow s full sw in g  of G en­
erator H andle.
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T h e  o ld  w a y  w ith  In­
d iv id u a l c i r c u its  e m p lo y , 
¡ng BSS.546 2 ,  5 a n d  I5A. 
u n fu se d  p lu g s . T o  ad d  
f u r th e r  s o c k e t  o u t le ts  Is 
e x p e n s iv e  an d  c o m p lic a te s  
th e  w ir in g  s ti l l  f u r th e r .

T h e  m o d e rn  m e th o d  
w ith  th e  d o m e s t ic  r in g  
c i r c u i t  in c o r p o r a t in g  th e  
D .S. “ o n e -s iz e ”  fu sed  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 ts  can  
b e  a d d e d  s im p ly  an d  
ch e a p ly .

fUSEV fLUG B SOCKET 

3km 330 V

EU 46 .

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

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

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

T elephone Scoke-on-Trent 84237/8
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M m o f ^ lC t r c . )  PRESS TOOLS, JIGS, FIXTURES, GAUGER

BLACKFR IARS  TO O L  & GAUG E  CO. (M A N C H E S T E R )  LTD. 
24-26 K I N G  STREET. SALFORD,  3 TEL.:  B L A C K F R IA R S  7769

tVEINIT-#
«  A X I A  I

STALE A IR  — — H n  
EXT R A C T O R S
9 ,  V I O O R I A  S T . ,  L O H D O H ,  J . W . I .  J t l :  A B B E Y  5 I 4 S / 9  B 8  
A n d „  G L A S G O W , M A N C H E S T E R , B I R M I N G H A M  A  L E E D S  H  E B

INSTRUMENT WIRES 

INSULATING MATERIALS

WEST INSULATING COMPANY
LTD.,

2 , A b b e y  O r c h a r d  S t r e e t ,  
W e s t m in s t e r ,  L o n d o n , S .W .t

THE NOTTINGHAM THERMOMETER Co., Ltd.

63,

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

•

Send your consignments of 
broken therm om eters to :

MANSFIELD ROAD -
’Phone

M AN U FACTU RERS OF 

PYROMETRIC EQ U IPM EN T
IN D IC A T O R S — W all Type, Portable, 

M ulti-point, Panel Mounting.
T H E R M O -C O U P L E S —Base & Rare Metals.
R E S IS T A N C E  TH ER M O M ETE R S.
C O M P E N S A T IN G  C A B L E S .
S H E A T H S — Refractory, Steel, A lloy, etc.
S P A R E S — W ires, Elements, Insulators, 

Therm o-Couple Heads, etc., etc.

THERMOMETERS

G LA S S  STEM D IV ID E D — Ranges up to 
550” C . o r 1,000° F.

G L A S S  IN  V A R IO U S  M ETA L F IT T IN G S —  
Pipe Type, Jam, Varnish, Molten Metal, 
Q uenching Bath, Bakers, Dyers, Flue 
Gas, etc.

D IA L  V A P O U R  P R ESSU R E —  Flexib le 
C ap illary  and Rigid Stem Patterns, etc.

NOTTINGHAM,
45815

ENGLAND

T a y lo r  T u n n ic liff &  Co., L td ., E astw ood H a n ley , S ta ffordsh ire .
L o w io n  0 2 lc e : J2S, I l io h  I lo lb o m , L ondon , W .0 1 . T e l.:  ITolborn 19Sl!S.
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TARMAC LTD. VINCULUM DEPT.
ETTINGSHALL ■ W OLVERHAM PTON • TELEPHO NE BILSTON 41101/8

Shown, are  “  Brook ”  type , “  Peaked ”  and "  Flat ” patterns. 
In each case a Joggled jo in t renders the  covers firm and 
rigidly Interlocked w hen laid. The ends of Flat and Peaked 
covers are  respectively convex and concave, so enabling 
the many obstacles m et w ith to  be easily overcom e.

Lengths, 18 in. and 36 in., w idths, in. to  12 in. Details 
of reinforcem ents and o th e r inform ation are  contained in a 
booklet, which will be Dosted 
to  you on request

20 DECEM BER, 1946 THE ELEC TR IC IA N



1778

ELECTRIC MOTOR &  ARMATURE REWINDS

AUTOMOBILE GENERATOR
AND

STARTER ARMATURE REWINDS

OUR SPECIALIT Y

P R O M P T  

A T T E N T I O N  

G I V E N  TO A L L  

E N Q U I R I E SRELIABLE SERVICE IN  ELECTRIC M O T O R  R E -W IN D S

There can be no miscalculation in o u t­
put on machines fitted w ith TRUMETER. 
The o p era to r knows to  a single unit exactly 
w hat quantity  has gone through . W aste­
ful over-production  is impossible. T h e re ’s 
a TRUMETER for every requ irem ent— 
counting up to  seven figures, in revolutions 
and s troke , measuring in yards, feet o r  
m etres and fractions the reo f and recording 
r.p .m . of Shafts, etc.

Shown above is TRUMETER  
“Revspced” Counter for revolv­
ing shafts, motors, engines, etc.

T R U M E T E R C O . L T D ., (D e p t.
P R O T E C T S  - -  -  P R O F IT S .

E/6), S U N N Y S ID E  W O R K S , L E IC ESTER  R D ., S A L F O R D  7
(Associated with Measure-Meters Co. Ltd.)

S en d  u s  fu ll p a r t ic u la r s  o f  Y O U R  
n e e d s .
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CORNERCROFT (PLASTICS) LTD.
subsidiary o f Corner croft Ltd. A C E  W O R K S ,  C O V E  N T R  Y

@  W L. 12

TELEPHONES L™.

5 8 .  K IN C S W A Y . LONDON. W .C .*
«UL-MLM*

'Hodern, ffea a tî id  a n d  ^ ra d ica l

A t  a touch the “W anda- 

lite ” Adjustable Table 

Lamp takes up any posi­

tion you require, yet 

because of the unique 

balanced mechanism it 

always “sta y sp u t”— light 

exactly where you require 

it.

ADJUSTABLE TABLE L A M P

20 DECEM BER 1946 THE ELEC TR IC IA N
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D © © R/CALL
~ — B R I N G S  H R R M O N Y  

b ' TO THE J h / / U

A lso  a t  
B IR M IN G H A M  
M A N C H E S T E R  

G L A S G O W  
N E W C A S T L E

For fu ll  particu lars a p p ly  to

H . & D . C H U R C H I L L  L T D .
(W holesale  and Export)

W A L N U T  T R E E  W A L K ,  K E N N I N G T O N ,  L O N D O N ,  S . E. l l

THE ELEC TRICIA N 20 DECEM BER 1946

At each pressure on 
the door push the 
Melo-chyme emits a 
deep resonant note of 
two harmonious tones 
and is a delightful con­
trast to the irritating 
shrill of' the normal 
door bell.

T r a n s f o r me r s  for  use 
wi th the Melo-chyme 
do o r  Cal l  -

Exceptionally simple 

fitting. Operates from 

battery or mains.



Diaphragm and Cover 

Temperature Calibration 

Filling Pipe_____________

OIF Load Tapping

NO ¡MOISTURE
NO S L U D G I N G  

OF OIL
NO S E R V IC E  

C O S T S

600 K V A  3$  50 ~  i 1000/400 Volts. 
P A R T  O F  A  G O V E R N M E N T  C O N T R A C T  

FO R IN D IA

D esigned to give
TROUBLE-FREE SERVICE under 
DAMP and HUMID CONDITIONS.

This type o f unit is operating perfectly in
INDIA, EAST & WEST AFRICA, 
MALAYA, EAST INDIA, ETC.

APPLY FOR BRO CHURE TO  
ST. MARY'S  ROAD,MIDDLE GREEN, S L O U G H ,  B U C K S .

Telephone. LANGLEY( BUCKS) 2 0 0 /2 0 1
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N E X T  T IM E  HELL ATLAS
Men and wom en who buy lamps remember the A tlas m essage because 

it strikes the right note. That m oment o f  baffled exasperation when a lamp 
fails— that is the m om ent when the public is really lam p conscious.

A t that m oment they remember the A tlas m essage . . .  it is always in the 
right place . . .  at the right t i me . . .  in the leading newspapers and m agazines 
. . . on the best poster sites . . .  in the best dealers windows.

A tlas offer the dealer generous rebates and d iscounts— w ithout any 
restrictions. Sales aids include attractive display m aterial and a compre­
hensive window-dressing service. G ive y o u r  lam p sales new-staying p ow er! 
Write for Atlas terms today.

A T L A S  L A M P S  ^
F O R  S T A Y I N G  P O W E R  ^ ^ 0

Thorn Electrical Industries Ltd., 105-109 Judd Street, London, W .C I .  Phone: EUSton 1183
N o r th e r n  B ran ch  : S tev e n so n  S q u a re , M a n c h e s te r  I. P h o n e  : C e n tra l  3185
N . E. D ep o t: 46 Sandhill, N ew castle-on-Tyne I. Phone: N ew castle 24068

Prim ed in Great Britain by S tr a k e r  B ro ther*  L td ., 194-200. Bishopsgate, E.C .2, and puolished t>y 
Benn B ro th e rs , Ljtd., at Bouverie House, 154. Fleet Street, London E-C-4. (Registered a t the General 
Post Office. Entered as Second Class at the New York, U .S.A ., Post Office.) Friday, December 20, 1946


