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METAL CAPS are fitted 
under great pressure. 

No cement is used.

non-deteriorating silver 
element and quenches

THE PATENT INDICATOR  
is a bead secured by a fine 
high resistance wire. Fusing 

ejects the bead.

THE CARTRIDGE is of special 
ceramic material made in the 

M.E.M. pottery.

in H.R.C. ruses

iv THE ELECTRICIAN November 23, 1945

M.E.M " K antark" High Rupturing 
Capacity Fuses have only been released after 
undergoing the most stringent, independently 
observed tests in one of the few testing stations 
in this country able to provide the heavy short 
circuit currents required.

Their compliance with B.S.S. 88/1939 is 
fully assured. A design has been developed 
which offers the greatest convenience and 
interchangeability in use.

M.E.M. “ K antark” H.R.C. Fuses are

exceptional in that they can be used in existing 
M.E.M. fuseboards, thus making conversion 
to H.R.C. fusing easy. Types are available 
for use in fuse carriers of other makes.

A wide range is available in ratings from 
5 to 200 amps, for voltages up to 440 A.C. 
and 500 D.C.

*  W R I T E  F O R  L I S T  N o .  2 7 0
It gives all particulars with details oj the 
comprehensive tests applied.

KANTARK” H.R.C. FUSES
M I D L A N D  E L E C T R I C  M A N U F A C T U R I N G  CO.  LTD.,  TYSELEY,  B I R M I N G H A M ,  11
London Showrooms and Stores : 21-22 RatHbone Place. London, W.l M anchester Showrooms and Stores : 48-50 Chapel Street, Salford, 3
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A neat and inexpensive

T E R M I N A L  
BOX

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

is composed entirely of moulded insulated material with five “ knock-outs” pro­

vided in a spigoted cap for taking out the cable cores. Available in two sizes

and suitable for a range of single to five core cables. Write for particulars.

BRITISH INSULATED CALLENDER’S CABLES LTD.,

N0RF0LK HOUSE, NORFOLK STREET, LONDON, W.C.2.
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F O R

WOVEN GLASS

EMPIRE WORKS, BLACKHORSE LANE, LONDON, £.17

M akers o f M ICAN ITE (B u ilt-u p  Mica In su la tio n ). F ab rica ted  and  P ro cessed  M ICA. PA X O L IN  (S y n th e tic -re s in  
lam in a te d  s h e e ts ,  ro d s , tu b e s  an d  c y lin d e rs ) . H ig h -v o ltag e  B ushings and  T e rm in a ls  fo r  in d o o r  and  o u td o o r  use . 
E m p ire  V arn ish ed  In su la tin g  C lo th s  and  T a p e s  an d  alt o t h e r  fo rm s  o f  E le c tr ica l In su la tio n . S u p p lie rs  o f 
V u lcan ised  F ib re , L e a th e ro id , P ressp ah n , e tc .  D is tr ib u to r s  o f  M lco flex -D u ra tu b e  Sleevings, M iccflex - 

D u ra s le e v e  (p la s tic  c o v e re d  f lex ib le  m eta l c o n d u it)  an d  K e n u tu f  In je c tio n  M ould ings (P .V .C .)

It isn’t  surprising that the Micanite 

& Insulators people are having to  

supply more and more Empire Cloths 

and Tapes made from woven glass. W oven  

glass provides an insulating material of great 

durability which doesn’t  give a chance to Messrs. V o lt 

and Am p and M r. and Mrs. W a tt  even when things get hotted up much more than 

usual. A part from woven glass, we make Empire Tapes and Cloths from a number of other  

materials, so that people w ho must keep electricity in its place can be sure of getting

exactly the right material for every particular purpose.

THE MICANITE & INSULATORS CO. LTD.



“ STABILISATOR”
T H E

W ESTIN G H O U SE
A.C.  V O L T A G E  S T A B I L I S E R

WESTINGHOUSE BRAKE & SICNAL CO. LTD., Pew Hill House, Chippenham, Wilts.
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A.C. supplies stabilised by this simple and 
static apparatus

The Westinghouse A.C. voltage 
stabiliser provides an und is­
to r te d  ou tpu t voltage wave 
over a wide range of load, w ith  
the output held w ith in  fine 
lim its in spite o f simultaneous 
variations in both input voltage 
and load. It responds very 
rapidly indeed to  sudden

changes in e ither load o r mains, 
compensation being complete 
w ith in  \  to  I \  cycles o f the 
supply.

Standard sizes from 80 to  1,200 
V A. fo r use on I 90/260 volts 
single-phase 50 c.p.s A.C. 
supplies.
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There is a “ K E IT H -B L A C K M A N ” FAN for 
every purpose for which a fan is essential.

HEATING 
VENTILATION 

DUST REMOVAL 
FORGE BLOW ING 

MECHANICAL DRAUGHT 
FUMES REMOVAL 
STEAM REMOVAL 

CUPOLA BLOW ING 
SMOKE REMOVAL 

FURNACE BLOW ING 
DRYING, COOLING, 

etc.

VKEITHv»

(BLACKMANv
Í L™ -  ) )

M ILL M EAD ROAD. I 
LO N D O N , N .I 7 . /  /

•PHONfiTOTTfNMAM 45Î2. 
’CHAHS MITHBIAC. »»ONt.tOwOOM.'*

W e  invite your enquiries.
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PAPER TUBULAR CAPACITORS

C O N S I D E R A B L E  

S I Z E  R E D U C T I O N

O L D N E W

O L D

f Hmm
m m

N E W

N E W

0-01 mfd. 350 v. 0-1 mfd. 350 v. 0-25 mfd. 350 v.

O u r recent patented developm ent In wax-covered paper 
tubulars enables these to  be considerably reduced in size, 
as w ill be obvious from  the comparisons above. This 
reduction to  the  smallest possible dimensions fo r  th is type 
o f capacitor should be o f great assistance to  designers.

© U N I Q U E

C O N S T R U C T I O N
© F A V O U R A B L E  

P R I C E  A N G L E

The un it is wound w ith  overlapped 
tin fo il, and the end caps are soldered 
d irectly  to  the overlap, giving 
a high self-resonant frequency, 
and ensuring robust construction.

The s im p lic ity  o f construction 
enables us to  o ffe r these capacitors 
at more economical prices than 
those o f any o th e r types giving 
comparable performance.

Available from 0.001 to  0.25 mfd. : 350 V. and 500 V. working.

A .  H .  H U N T  L T D  • L O N D O N  • S . W . I 8  • E S T A B L I S H E D  1901



P  ' p
Another Bahelite Development
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The special grades of Bakelite laminated materials for post-forming 
have already enabled engineers and designers to solve problems of weight 
and production which formerly lay outside the practical orbit of plastics. 
These lam inated materials are strong, durable and exceedingly light in 
weight. They can be formed—even in double curvatures—on inexpensive 
wooden formers and cut and machined without difficulty. They are ideal 
laminated materials for large-dimension units. The standard gauge is 
■^-in., but the sheets can be supplied in other gauges to meet special 
requirements.
Full particulars and advice will be given gladly on request.

TREFOIL

BAKELITE <t> PLASTICS
REGD. TRADE MARKS

Pioneers in the Plastics World

Aircraft Components 
made by 

Piastra Components L td . 
Welwyn Garden City

Special grades of 
BAKELITE LAMINATED for post-forming

B A K E L IT E  L IM IT E D 1 8  G R O S V E N O R  G A R D E N S  • L O N D O N  S .W .1



, INCREASE PRODUCTION BY ^S'ailiiA^Sg^N'gag»»»
F/R502
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Optional protection:

Earth-fault release. 
Sustained earth- 
fa u lt  lo c k -o u t. M ^ ic k e ïf N

E L E C T R IC A L     CO.. LTD.
TRAFFORD PARK -  MANCHESTER 17.

TESTED TO B.S. 116/1937. 

Hand-operated - 75 MVÂ 
Auto-reclose - 50 MVA 

at 11 kV 
•

Overcurrent releases 
standard.

POLE-MOUNTING 
OIL CIRCUIT- 

BREAKER
TYPE GPC.

Removable cover, 
giving access to, 
mechanism.

One-piece through- 
po rce la in s ; te rm i­
nal un its  in te r ­
ch an g ea b le  w ith  
the  cable box.

M echan ism , c o n ­
tacts, etc. rem ov­
able as a unit

Single-break w ith  
cross-jet pots.

Integral tank low er­
ing gear.



APPLY FOR BROCHURE TO  
ST. MARY'S ROAD, MIDDLE GREEN, SLO UG H, B UC K S .

Telephone. LANGLEY( b u c k s ) 200/2OT
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600 K V A  3 #  SO ~  11000/400 Volts. 
PART O F A  G O V E R N M E N T  C O N T R A C T  

FOR IN D IA '
Designed to give 
TROUBLE-FREE SERVICE under 
DAMP and HUMID CONDITIONS.

T h is ty p e  o f  u n it  is  o p e r a tin g  p er fec tly  in
IN D IA , E A ST  & W E ST  AFRICA, 
M ALAYA, E A ST  IN D IA , ETC.

D iap h ragm  and C over  

T em p era tu re  C alibration  

i F illin g  P ip e ______________

O ff Load T a p p in g  S w itch .

NO M O I S T U R E

NO S L U D G I N G  
OF OIL

NO S E R V I C E  
C O S T S



Standard Telephones and Cables L imited 
n e w  s o ù t h g a t e ;  L O N D O N .N .ii
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V  S E L E N IU M  ^

m tnJkrC zl
V  R ECTIFIER S

A  S ta n d a rd  DEVELOPMENT 

SELENIUM RECTIFIER CONSTRUCTION

C ENTRE Contact is not exactly a new developm ent in S.T.C. Selenium 
Rectifier design, but it is an invention of which w e, as the origina­

tors, may justly be proud. It provides a solid assembly which is 
impervious to  shock and vibration and permits the rectifier to  be 
finished to  withstand the most severe conditions o f hum idity and 
tem perature. Thus, during th e  w ar years, continuous research has 
added its quota to  an already famous product of Standard Telephones 
and Cables, Limited.

6its- CENTRE CONTACT



In many of Britain’s great docks, J. & P. Plug 
Boxes are helping to load and unload, repair and 
re-victual—like these tandem pillars installed by 
the Clyde Navigation Trust. J. & P. too, are 
ready to serve . . .  on any Plug Pillar problems.

JOHNSON & PHILLIPS LTD ., CHARLTON, LONDON, S .E .7

TH E ELECTRICIAN November 23, l?4o

READY TO SERVE . . .

G 17
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B I R M I N G H A M  BURY ST E D M U N D S  L E E DS  L O N D O N
B R I G H T O N  C A R D I F F  L E I C E S T E R  M A N C H E S T E R
B R I S T OL  G L A S G O W  L I V E R P O O L  N E W C A S T L E

- LINCOLN CATHEDRAL

The building was begun in 1074 by Remigium. the 
first Norman Bishop. St. Hugh, the Carthusian

■@ $>uwic/ieâ

T Y  Y E A R S  O F  
Q U A L IT Y  & S ER VIC E

monk, was consecrated Bishop in 1186

C R Y S E
MADE IN E NGL AND

C R Y S E L C O  L I M I T E D ,  K E M P S T O N  W O R K S ,  B E D F O R D
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In  metals as in oarsmen it’s 
stam ina th a t counts. Telcon 
Beryllium-Copper Alloy (Cu Be 
250) oilers amazing resistance to 
fatigue. Also developing high 
characteristics of tensile strength, 
hardness and conductivity, it is 
admirably suited for making 
radio and electrical components 
—  especially spring and dia­
phragm  parts. Available as strip, 
rod and wire. Leaflet and full 
details on request.

T E L C O N  cu bc

BERYLLIUM
C O P P E R  wins

with high fatigue strength ■ tensile strength • conductivity

Manufactured by :
THE TELEGRAPH CONSTRUCTION & MAINTENANCE CO. LTD.
H ead Office: 22  O L D  BR O A D  ST., L O N D O N , E .C .2 Tel: LONdon W a ll 3141 

Sole Distributors :
BERY LLIUM  & CO PPER ALLOYS LTD., 39 V ictoria S t., London, S.W.J 

Tel: AB Bey 6259

ELECTRODE
SO L D E R IN G

TOOLS
MODEL No. H 1008.

(BRITISH PA TEN T N o . 5 4 4 0 1 1) 
Suitable for light o r medium w o rk , and 
soldering tem perature is attained in 
th irty  seconds.

JA W  TO O LS are available fo r solder­
ing cables into lugs, ferrules on to  

tubing, etc., up to  3 ' in diam eter. 
Production is speeded up as the  
soldering tim e is considerably reduced. 
O th e r models o f hand tools are 
available.
These tools operate from  power units 
and are safe in use. O perate off
A .C . supply.
Specify cored I Solders, Solder w ire. 
Argent Solder and Solder Paste.

P ro p rie to rs  :
STANDARD TELEPHONES AND CABLES LIM ITBD , 

F E R N D O W N  N O R T H W O O D  HILLS, 

N O R T H W O O D , M IDDLESEX. 

T e le p h o n e :  riN SER  4885.
T.8. Medium D uty  

Jaws .
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EMBANKMENT, LONDON, W.C.2
Telegram s : Crom park, E s trand , London

CROMPTON PARKINSON
Telephone : TEM ple Bar 5911

F O R  S H I P  W I R I N G . . .

YOU'RE ALWAYS SAFE WITH

C R o m P T o n  
LES

D
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ROTHItllLL
CABLE INSULATIMG PAPER

T u iiit<2uM ell
The Pioneers o f  Tw in-w ire Papers for Prin ters 

A U C H M U T Y  &  R O TH E S  PAPER M ILLS , M A R K IN C H , S C O T L A N D  
L O N D O N  M A N C H E S TE R  B IR M IN G H A M
I Tudor S treet, E.C.4 372 Corn Exchange Bldgs., 116 C olm ore Row

C orporation S treet____________________

The reliability of the  
generating plant is the  

same as that of its dis­
trib u tive  cable. And the  

reliability of the cable is 
t h a t  o f  its  in s u la t io n !  

That is why leading cable 
manufacturers use T  u Ilis 

R u s s e ll R o t h m i l l  C a b le  
Insulating Papers. Rothm ill is 
renowned for its uniform ly  
highquality.and isguaranteed 
free from  metals and grit. 
A  complete range is manu­
factured. W r ite  fo r details.



A T L A S  LAMPS
Nothing better h a t conte to  lig h t

THORN ELECTRICAL INDUSTRIES LTD., 105-109 Judd  S t., London, W .C I .  P h o n e : Euston 1131 
N o rth ern  B ranch  : 55 Blossom S tree t, M anchester. P h o n e : C en tra l 7461 
N ,-E . D e p o t :4 6  Sandhill, N ew castle -o n -T y n e, I . P hone  : N e w c as tle  24068

IsSl
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Everyone’s ‘ sold ’ on Atlas Lamps ! 
There is extra profit for you in every 
sale. There are extra good discounts 
too, attractive sales aids, and perfect 
freedom to stock other makes of 
good lamps if you like. Your cus­
tomers like Atlas because they are 
obviously such excellent lamps and

last so long. We are proud of 
the perfection of Atlas Lamps and 
our advertising is saying so every­
where—in every main thoroughfare, 
regularly in the national and pro­
vincial daily and evening papers and 
magazines. Get in on Atlas—write 
today for terms.
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M I S C E L L A N E O U S  A D V E R T I S E M E N T S
None o f the situations advertised in these columns 

relates to a man between the ages o f 18 and  50 inclusive, 
or a woman between the ages o f 18 or 40 inclusive, unless 
he or she is excepted from the provisions o f the Control o f  
Engagement Order, 1945, or the vacancy is fo r  employ­
ment excepted from  the provisions o f tha t Order.

SIT UA TIO N S VACANT

OVERSEAS EMPLOYMENT—INDIA.

'T 'H B  follow ing tec h n ic a l p ersonnel a re
u rg e n tly  req u ired  fo r e le c tr ic ity  su p p ly  

p u rp o ses  in  In d ia  in  th e  serv ice o f th e  
C e n tra l G overnm ent a n d  P ro v in c ia l G overn­
m e n ts :—

One P ro je c t  Officer, H ydro -E lectric  Pow er 
S ta tio n  w ork  w ith  Civil E n g in e e rin g  ex p eri­
ence (C en tra l G overnm ent). (E.3039A.)

One Special C o-o rd inating  Officer ex p eri­
enced  in  developm ent schem es (B engal). 
(D.1559A.)

One C hief E ng in eer, H ydro -e lec tric  pow er 
d evelopm en t (U n ited  p rov inces). (D.1560A.)

One C hief E n g in e e r  a n d  G enera l M an ag er 
(C entral P rov inces). (D.1561A.)

One C hief E le c tr ic a l E n g in e e r  (B ih a r  E lec­
t r ic  G rid  Schem e). (D.1567A.)

T h ree  T ran sm iss io n  a n d  D is tr ib u tio n  E ng i­
n ee rs  (C en tra l G overnm ent, B engal and  
B om bay). (D.1562A.)

T h ree  T h e rm a l P ow er S ta t io n  E n g in e ers  
w ith  m ech an ica l a n d  e lec tr ica l q u a lifica tio n s 
(2 C e n tra l G overnm ent, 1 B engal). (D.1563A.)

One S team  a n d  D iesel S ta tio n  E ng ineer 
w ith  m ech an ica l a n d  e le c tr ic a l q u a lifica tio n s 
(B om bay). (C.2932A.)

Two C om m ercial E n g in e ers  w ith  ta r i f f s  ex­
p erien ce  (C en tra l G overnm ent a n d  U n ited  
P rov inces). (D.1564A.)

One H ydro -e lec tric  S ta tio n  E n g in e e r  w ith  
civ il e n g in ee rin g  q u a lif ic a tio n s  (B engal). 
(E.3038A.)

One H ydro-e lec tric  E n g in e er to  superv ise  
des ign  of tra n sm iss io n  netw ork  a n d  t r a n s ­
fo rm e r  s ta tio n s , e tc . (U n ited  P rov inces). 
(D.1566A.)

One E le c trica l E n g in e e r  (B om bay). 
(D.1565A.).-

O ne W a te r  T u rb in e  E n g in e e r (U n ited  P ro ­
vinces). (C.2933A.)

M axim um  ag e  l im its  45 to  55 y ea rs . Con­
t r a c t  th re e  to  five y ea rs .

P a y  ra n g e s  fro m  Rs. 1 750 a  m o n th  (approx . 
£1575 a  y ea r)  to  Its. 5 500 a  m o n th  (approx. 
£3150 a  y e a r ) , p lu s  in  som e cases S te rlin g  
O verseas P ay  £13 6s.. 8d. a  m o n th  excep t 
W a te r  T u rb in e  E n g in e e r Rs. 600 to  Rs. 1000 
a  m o n th  (approx . £540 to  £900 a  y e a r) . Con­
tr ib u to r y  P ro v id e n t F und .

In  m o st cases a  d ip lo m a o r  d eg ree  i n  elec­
tr ic a l ,  m e c h a n ic a l o r  c iv il e n g in e e r in g  a s  th e  
c a se  m ay  be, o r  e q u iv a le n t q u a lific a tio n s, is  
essen tia l.

W rite  q u o tin g  a p p ro p r ia te  re fe ren ce  n u m b er 
to  M in is try  o f L ab o u r an d  N a tio n a l Service, 
A p p o in tm en ts  D e p a r tm e n t, T ech n ica l a n d  
Scientific R eg is te r, Room  670, Y ork  House, 
K ingsw ay , L ondon, W.C.2, f o r  a p p lic a tio n  
fo rm , w hich  m u s t be r e tu rn e d  com pleted  by  
12th D ecem ber, 1945.

(6.U.A.50)

UTSIDE REPRESEN TA TIV E, c a p a b le  an d  
'- 'e n e rg e t ic ,  re q u ire d  b y  o ld -estab lished  
m a n u fa c tu r in g  e le c tr ic a l en g in eers , to  cover 
Y o rk sh ire , L inco lnsh ire , N o ttin g h a m sh ire . 
R e sid en t in  L eeds o r  Sheffield. M u st hav e  
w ide tec h n ic a l know ledge of e le c tr ic  pow er 
a n d  d is tr ib u tio n , an d  h a v e  connec tio n s 
a m o n g s t S upply  A u th o ritie s  a n d  in d u s tr ia l  
o rg a n isa tio n s . C a r o w ner p re fe rre d . P a r ­
t ic u la r s  o f  experience, w ith  a g e  a n d  s a la ry  
re q u ire d , to  Box L.Q .I.. " THE ELECTRICIAN,’’ 
154, F le e t S tre e t, London, E.C.4.

SIT U A T IO N S VACANT

O H IF T  EN G IN EER fo r  30 000 K.W . S team  
^ T u r b in e  P ow er S ta tio n  in  th e  A rg en tin e . 
C a n d id a te  m u s t hav e  been em ployed  in  
s im ila r  c a p a c ity  p rev iously . A ge n o t  exceed­
ing  30 y ea rs . F.ive y e a rs ’ c o n tra c t .—A pply  
" Y. 11.,” c /o  S tre e ts , 110, Old B ro ad  S tre e t,
E.C.2.

A SSIST A N T  D ESIGNER w ith  p rev ious ex- 
■r v perience  (over 51 o r  o u ts id e  p re se n t 
E n g ag em en t R e stric tio n s) re q u ire d  fo r  
E le c tric  M otor M a n u fac tu re rs . S ta te  age. 
P e rm a n e n t p ro g ressiv e  po sitio n . A pplica­
tio n s  w elcom ed from  m en  s h o r t ly  due fo r  
dem o b ilisa tio n .—A pply, H iggs M otors L im ited , 
W itto n , B irm in g h a m , 6. __________

EDUCATIO NAL

THE ASSOCIATION OF SU PERVISING 
ELECTRICAL ENGINEERS.

TH E SWANN DIPLOM A EXAMINATION.

NTOTICE IS  H EREBY GIVEN t h a t  th e  
• - 'S w a n n  D ip lom a E x a m in a tio n  w ill be held  
a t  C en tres on M ay 29th an d  30th, 1946.

SU BJEC TS: E le c tr ic a l I n s ta l la t io n .
E le c tric a l M ain ten an ce .

A p p lica tio n  F o rm s a n d  cop ies o f  R eg u la ­
tio n s a n d  S y lla b u s  m ay  be  o b ta in e d  from  th e  
G enera l S e c re ta ry . T h e  A ssocia tion  o f S u p er­
v ising  E le c tric a l E ng in eers , 54, S ta tio n  R oad, 
New B a rn e t, H erts.

T he la te s t  d a te  fo r  re c e ip t o f A p p lica tio n  
F o rm s is M arch  1st, 1946.

A. BRAMMER.
G enera l S e c re ta ry .

22nd N ovem ber, 1945.

FO R  SALE

QEA RCH LIG H TS (sa le  o r  h ire ) . C arbon  Rods, 
’-’ E bonite , F ib re  H ig h te n s ite , P o rce la in  
H ouse-w iring  a n d  o th e r  C leats, R eels an d  
K nobs, M irro rs , Lenses, L am p  L ow ering  an d  
S uspension  G ear, T.R.S., lead  a n d  o th o . 
Cables, W inches (h an d ), h u n d re d s  of th o u sa n d s  
in  use, etc.—London E lec trio  F irm , C roydon.

T EA TH ER F IN G E R  STALLS.—M ade of
■•-'Chrome H ide. V ery s tro n g  a n d  h a rd  
w earin g . L en g th  3 in . P ric e  4s. p e r  do*. 
P ro m p t delivery . Sam ple on a p p lic a tio n .— 
W illson B ro th e rs , I n d u s t r ia l  C lo th ing  M anu­
fa c tu re rs , Epsom , S u rrey .

■pUSE W IRE, 5, 10 o r  15 am p , o n  c a rd s ;  a lso  
■*7 5, 10, 15 am p ., a s so r te d , o n  c a rd . V ery 
low est p rices to  W holesale  a n d  E x p o rt t r a d e  
only. A lso su p p lied  in  1 lb. reels.—M etal 
S m allw ares Co., L td ., 320, B e lg rav e  R oad, 
B irm in g h am , 12.

DRY CELLS.
LD-ESTABLISHED firm  now in  p ro d u c tio n  

' - 'o f  a l l  ty p e s  o f  d ry  cells. D.R.3 sp e c ia lity . 
D elivery  ex w orks. Q u o ta tio n s by req u est. 
C o n tra c ts  inv ited .—T he A bies B a tte ry  Co., 
117, A nerley  R oad, A nerley , S.E.20.

■pACKING CASES, a l l  sixes a n d  d esc rip tio n s , 
fo r  H om e an d  E x p o rt T ra d e ; a lso  S /h . 

C a rd b o a rd  C a rto n s , a l l  sizes.—L. G oldser A 
Sons, 14a, R ec to ry  S q u a re , L ondon, E .l. 
’P h o n e : S tepney  G reen 2550.

WORK W ANTED A N D  O FFERED

TW® w ill g lad ly  u n d e r ta k e  th e  m a k in g  of 
’ ’ com p o n en t p a r ts ,  etc ., on o u r  L a th es, 

M illers, D rills , etc.—London E lec trio  F irm , 
C roydon. ‘ P h o n e : U P L ands 4871.
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W ANTED

'E y  ANTED, R e d u n d a n t S tocks o f 1, 2, 2, 5 and  
TT 7 m m . W ire, F lex  an d  C ables-of a l l  descrip ­

t io n s —P lease  send  sa m p le s an d  p rices to 
A lec D avis, 8, P ercy  S tre e t, L ondon, W .l.

REPA IR S

("■¡OOKBRS.—We c a n  g iv e  good deliveries of 
^  S heet M etal V itreo u s  E nam elled  E lec tric  
C ooker p a r ts .—JO H N  K IN G  & SON (ENAMEL- 
L ER S), L td., PYRO WORKS, W H JITIN G TO N  
MOOR, CHESTERFIELD. P h o n e : Chesterfield 
6305.

PA T E N T  A G EN TS

H and book , an d  C o n su lta tio n s  free. 
C ity 6161.

ueen

P hone:

MICA
DO S C S  

DO APIH  R A (E M §  
E0.EM.ENTr S TR O P S  

C O N D E N S E R  P IL A T E S  
S T O V E  P A N E L S  

R A W  M O CA 
W A S H E R S

etc

R IT IS H  M IC A  C °L T-D -B E D FO R D .

PLASTIC RAW MATERIALS
IN  SHEETS, RODS & TUBES

EBONITE 
LA M IN ATED  BAKELISED SHEET 

CASEIN CAST RESIN 

ETC.

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

W O R K S :  E N F I E L D  -  M I D D L E S E X
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T h e  F uel F am in e
T H E  ap p ea ls  w hich  th e  M in istry  of 

F u e l a n d  Pow er h a s  been  m ak ing  in  
th e  n a tio n a l P re ss  for econom y in elec­
tr ic i ty  co nsum ption— th o u g h  exp la in ing  
th a t  w ith o u t a n y  a d d itio n a l p la n t an d  
d esp ite  th e  im possib ility  of p roper m ain ­
ten an ce  d u rin g  th e  la s t six y ea rs  our 
pow er s ta tio n s  a re  still ’be ing  called  up o n  
to  p roduce  50 per cen t, m ore c u rre n t 
th a n  p re-w ar— offer no adm ission  of th e  
fa c t th a t  th e  sh o rtag e  of p la n t  is due  
to  G o v ern m en t policy. W arn in g  o f th e  
cond itions now  ex is ting  in  th e  g enera ting  
cap ac ity  field w ere p u t  fo rw ard  b y  the  
C en tra l B o a rd  firs t in  1940 a n d  re p e a te d  
in  su b seq u en t years , b u t  i t  w as n o t  u n til 
la s t y ear th a t  ap p ro v a l o f som e of th e  
ex tensions b eyond  th e  d irec t w ar effort 
req u irem en ts  w as ob ta ined . Since th e n  
th e  execu tion  o f th a t  p rogram m e has, 
i t  ap p ea rs , fa llen  beh in d  schedule— again  
a s  a  re su lt o f G overnm en t policy.

T he  reason  for w ithho ld ing  perm ission  
to  e x te n d  o u r s ta tio n s  to  capacities 
g rea te r th a n  those  needed  to  m ee t th e

m un ition -m ak ing  loads d u ring  th e  w ar 
years  w as said  to  be th a t  th e  m ateria ls  
a n d  lab o u r needed  to  m an u fac tu re  
gen era tin g  p la n t, cou ld  be  p u t  to  b e tte r  
use in  th e  m an u fac tu re  of a rm am en ts , 
b u t, we ask , w h a t ju s tifica tio n  can  th e re  
b e  fo r p e rm ittin g  th e  a p p ro v e d  bu ild ing  
p rogram m e to  rem a in  beh in d  schedule 
w hen— w ith  o u r enem ies d e fea ted — by 
releasing for bu ild ing  gen era tin g  p la n t 
lab o u r now  tied  u p  in  a  n e tw o rk  of con ­
tro ls w hich no longer ap p ly  to  th e  a l ­
te red  c ircum stances, rea lisa tio n  of th e  
w hole p ro g ram m e could  b e  speeded  up  ?

T h e  w hole p rob lem  of fuel fam ine 
seem s to  be p e rm ea ted  w ith  official pessi­
m ism , for in s te a d  of sh o w in g -a  lead  in  
co n stru c tiv e  reconversion  follow ing the 
s tu p en d o u s  effort m ad e  by  th e  supp ly  
in d u s try  d u ring  six y ea rs  of w ar, the  
M in istry  whose resp o n sib ility  i t  is to  a d ­
m in is ter to  its  needs a n d  a t  th e  sam e 
tim e see th a t  th e  pub lic  req u irem en ts  
a re  satisfied , can  ap p a re n tly , do  n o  m ore 
th a n  issue w arn ings of possible lo ad ­
shedd ing  d u rin g  th e  n e x t few m on ths, 
while i ts  L ab o u r e q u iv a le n t/o f  th e  sam e 
negative  fram e of m ind , con tinues to  
keep m an-pow er in  a  cond ition  of m obili­
sa tio n  a g a in s t dangers w hich none b u t  
th e  M in istry  reg a rd  w ith  awe.

T he fuel position  is a d m itte d ly  des­
p e ra te  b u t  if le ft to  itself, i t  is n o t  u n ­
reasonable  to  assum e th a t  in d u s try  
w ould b y  now  h av e  d o n e  som eth ing  posi­
tiv e  a b o u t i t ;  done som eth ing  to  ex ­
ped ite  ou r passage th ro u g h  th e  gloom 
w hich th e  end  of th e  w ar h a s  le f t  b e ­
h in d  ; done som eth ing  to  insp ire  in d i­
v idua l en te rp rise  a n d  persona l risk  in  
a n  a t te m p t to  rep len ish  o u r dw indling  
coal stocks, in a d e q u a te  g en era tin g  c a p a ­
c ity  a n d  falling volum e of o th e r fuels.

D uring  th e  la s t six y ea rs  w e seem  to  
have  becom e d iscip lined  to  w h a t i*
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called “ o rdered  p lan n in g ,” w hen  in  fa c t 
p a s t  in d u s tria l h is to ry  show s th a t  o u r 
w orld  leadersh ip  in  com m erce a n d  te c h ­
nology w as b u ilt up , n o t accord ing  to  th e  
d ic ta te s  of th is  o r th a t  G o v ern m en t d e ­
p a r tm e n t, b u t  o n  a  w illingness to  ta k e  
risks follow ing w h a t in  m ilita ry  parlan ce  
w ou ld  b e  called  ap p rec ia tio n  of th e  posi­
tion . N o one c a n  reasonab ly  question  
th e  seriousness of th e  fuel s itu a tio n , b u t 
w e h av e  y e t  to  h e a r a rg u m en ts  in  fav o u r 
of th e  G o v ern m en t’s  p re se n t han d lin g  
of i t  w hich in sp ire  confidence enough  to  
hope  fo r early  relief.
E lec tric ity  Generation Statistics

T H E  resum ed  p u b lica tio n  b y  th e  
E lec tric ity  C om m issioners of th e ir  

official re tu rn s  w ith  re sp ec t to  genera tion , 
in d ica te s  a  c e rta in  falling  aw ay  of th e  
u n its  g en era ted  d u rin g  th e  firs t ten  
m o n th s  of th is  y e a r  com pared  w ith  th e  
correspond ing  p e rio d  of 1944. T h is  m ay  
be  due  to  v a rio u s causes b u t  th e  chief we 
ju d g e  to  b e  th e  red u c tio n  in  load  p ro ­
v id ed  by  th e  w ar facto ries w hich, o p e ra t­
ing  to  fu ll cap ac ity  d u rin g  th e  m o n th s  
J a n u a ry  to  O ctober o f la s t  year, w ere n o t 
o p e ra tin g  a t  such h igh  tem p o  d u rin g  th e  
c u rre n t year. A n o th e r cause  m ay  re a ­
sonab ly  be  th e  increasing  age of g en e ra t­
ing  p la n t  w ith o u t rep lacem en t, w hile th e  
dem an d , in  response  to  th e  M in istry  of 
F u e l appeals, h a s  no d o u b t been  reduced . 
In  sp ite  o f th e  falling aw ay  th e  figures 
are , how ever, still im pressive, genera tion  
d u ring  O ctober a lone  a m o u n tin g  to  3 179 
m illion u n its . A t th e  p re se n t stage  in  th e  
post-w ar period , th e  in d u s tria l dem and  
on  o u r g enera ting  cap ac ity  is n o t  b y  a n y  
m eans a s  h eav y  a s  i t  w ill be w hen peace­
tim e req u irem en ts  for th e  hom e a n d  e x ­
p o r t  m a rk e ts  a re  be ing  m et, a n d  th e  te n ­
dency  we im agine, m ay  w ell be  fo r th e  
m o n th ly  re tu rn s  before  v e ry  long to  
reco rd  s u b s ta n tia l increases, w ith o u t, we 
hope, em b a rra ss in g  resu lts .
Electrical Service in T em po rary  Houses

OF  th e  tem p o ra ry  houses now  being 
e rec ted  th ro u g h o u t th e  co u n try , fu lly  

55 p e r cen t, a re  all-electric , a n d  m an y  
of th e  te n a n ts  w ill be  using  e lec tric ity  
fo r cooking  a n d  w a te r  h ea tin g  fo r th e  
firs t tim e. T o help  th e  househo lder to  
m ake  th e  b e s t use of th e  benefits w hich 
such  service h as to  offer, th e  E .D .A . h as 
p ro d u ced  a  tw elve-page illu s tra ted  b ro ­
ch u re  w hich describes in  sim ple language 
th e  electric  e q u ip m en t in  such  houses, a

copy of w hich is to  be  g iven aw ay  to  
every  te n a n t. T h is  li t t le  book tak e s  its  
re ad e r on a  w ord  to u r  of th e  house, in ­
d ica te s  th e  position  of th e  m eter, m ain  
sw itch  a n d  fuses, a n d  gives deta ils of th e  
n u m b er of p lug  p o in ts  in  th e  d ifferen t 
room s w ith  suggestions a s  to  th e ir  co r­
re c t use. I t  w ill be  obv ious to  a ll in  th e  
in d u s try  w ho see th is  bo o k le t th a t  th e  
housew ife w ho h a s  n ev e r u sed  a n  electric 
cooker will, a f te r  read in g  th e  sim ple in ­
s tru c tio n s  w hich  h av e  been  specially  p re ­
p ared , h av e  no  difficulty  r ig h t from  th e  
firs t tim e  she uses th e  cooker, in  g e ttin g  
th e  consisten tly  good re su lts  w hich elec­
tric  cooking provides. I n  th e  sam e w ay 
th e  co rrec t use of th e  elec tric  w a te r 
h ea te rs  a n d  re frig e ra to rs  w hich a re  in ­
sta lled  in  th e  houses is also  explained. 
P u b lic a tio n  of su c h  a  b o o k le t is tim ely, 
for th e  te n a n ts  o f tem p o ra ry  houses w ill 
ev en tu a lly  reach  such n u m b ers  t h a t  u n ­
less th e y  a re  sufficiently  ed u ca ted  in  th e  
han d lin g  of elec trical e q u ip m en t to  give 
sa tis fa c tio n  in  i ts  o p e ra tio n , th e re  m ay  
be  b u il t  u p  a  p re ju d ice  fav o u rin g  th e  use 
of th e  less m o d ern  fuel to  w hich  m an y  
of th e  te n a n ts  becam e fam iliar in  th e ir  
fo rm er hom es. T o  ap p ro ach  th e . p ro b ­
lem  of o p e ra tin g  a n  elec tric  house, how ­
ever sm all, a rm ed  only  w ith  th e  ex p e ri­
ence of o th e r  fuels, is b o th  u n fa ir to  
e lec tric ity  a n d  user. T h e  E .D .A . is to  be  
co n g ra tu la ted  on  its  vision. 
N ationalisation

T H E  s ta te m e n t b y  Mr. M o r r i s o n  on 
M onday on  na tio n a lisa tio n , ad d ed  

li tt le  to  th e  p rogram m e p u t  before  th e  
e lec to ra te  in  Ju ly . T h e  L ab o u r in ten tio n  
to  n a tio n a lise  th e  fuel in d u stries  w as long  
since declared , a n d  e lec tric ity  supp ly  w as 
clearly  selected  to  follow coal th ro u g h  
th e  legislative mill. T he  policy o f th e  
G o v ern m en t is  so fa r w ith o u t de ta ils , 
b u t  th e  issue calls for th e  la rg est p ra c ­
tica l w isdom  from  th e  G ov ern m en t an d  
th e  closest v ig ilance b y  P a rliam en t, in  
th a t  th e re  is a  danger of p a r ty  zeal o u t­
s tr ip p in g  th e  procla im ed  pu rpose  o f th e  
change, nam ely  to  increase th e  n a tio n a l 
o u tp u t  a n d  incom e b y  every  ava ilab le  
m eans. W e say  th is  because  Mr. M o r ­
r i s o n  in tro d u ced  in to  h is s ta te m e n t a  
w arn ing  n o te  w hich  w as n o t in  a n y  w ay  
called f o r ; th is  w as to  th e  effect th a t  a ll 
necessary  deve lopm en t in  th e  in d u s try  
m u s t p roceed  a n d  th a t  th e  G ov ern m en t 
propose to  see th a t  p rogressive u n d e r­
tak in g s w ill n o t  be  p re ju d iced  if th e y
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co n tinue  to  develop  in  th e  in te rim  
period , in ferring  th e re b y  th a t  th e  tem po  
of th e  in d u s try  is slowing dow n. Mr. 
M o r r i s o n  m ade no  reference to  com pen­
sa tio n  ex cep t to  m en tio n  po in ted ly  th e  
pen a ltie s  th a t  m ig h t a t ta c h  to  fa ilu re  
to  keep  u n d e rtak in g s  in  a  s ta te  o f full 
efficiency, a n d  th e  in d u s try  h as still to 
le a rn  th e  form  a n d  pow ers of th e  o rgan i­
sa tio n s to  be  se t up . T hese a re  m a tte rs  
a b o u t w hich  th e  earlies t possib le in fo r­
m a tio n  shou ld  b e  g iven, a n d  its  a b ­
sence in  Mr. M o r r i s o n ' s  s ta tem en t, 
m akes one w onder w hy  th e  su b je c t w as 
d iscussed a t  all.
E lec tric ity  in R u ra l Areas

T H E  a p p o in tm e n t of Mr. H . W . G r i m -  
m e t t  as ch a irm an  o f th e  E .D .A . R u ra l 

E lec trif ica tion  A dv iso ry  C om m ittee, is 
th e  first in d ica tio n  of th is  useful body  
com m encing its  w ork, a n d  if th e  p ro ­
ceedings of th e  firs t m eeting  a re  an y th in g  
to  go by, no  tim e will be  lo s t in  m ak in g  
know n its  a c tiv itie s  in  b o th  ru ra l an d  
e lec trical circles. A m ong th e  m an y  
th ings p o in ted  o u t b y  Mr. G r i m m e t t  a t  
th e  f irs t m ee ting  w as th e  fac t t h a t  a l­
th o u g h  d ev e lopm en t w as h e ld  u p  d u rin g  
th e  w ar, som e 2 000 to  3 000 fa rm s w ere 

. connected  a n n u a lly  d u rin g  th e  w ar years. 
T h e  to ta l of 290 000 farm s in  E n g lan d  
a n d  W ales includes m an y  ag ricu ltu ra l 
hold ings w ith o u t housing  b u t  even  so, no 
less th a n  25 p e r cen t, of these  p ropertie s  
a re  C onnected to  th e  m ains, w hile of 
fa rm s of over 1 000 acres, 64 p e r cen t, 
a re  connected . T he  im p o rtan ce  a t ta c h ­
ing to : th e  ex tens ion  of elec trical service 
in  ru ra l a reas  is accep ted  b y  a ll sec­
tio n s o f th e  in d u s try , a n d  v arious com ­
pany -ow ned  a u th o r it ie s  h av e  a lready  
p rep a red  p lan s  fo r m eetin g  th e  needs 
of th e  coun try -side . T h e  a t t i tu d e  of 
th e  G ov ern m en t w ith  re sp ec t to  n a tio n a li­
sa tio n  a n d  th e  absence  of a n y  clear s ta te ­
m e n t a s  to  w h a t is to  b e  th e  fu tu re  
co n s titu tio n  of th e  supp ly  in d u s try  is, 
how ever, responsib le  for som e d e lay  in  
p u tt in g  th ese  p lan s  in to  effect.

Achievem ents in P hoto-te legraphy

RE A D E R S  of S o u th  A frican  new s­
p a p e rs  saw  p h o to g rap h s  of th e  Silver 

Y o rk  leav in g  B rita in  to  in a u g u ra te  th e  
new  S pringbok  a ir  serv ice tw en ty -fo u r 
ho u rs  before  th e  a ir c ra f t  a rr iv e d  a t  
C apetow n. T he  p h o to g ra p h s  ta k e n  on 
th e  S a tu rd a y , w ere h a n d e d  to  C able a n d

W ireless L td . in  L ondon  on th e  S unday , 
a n d  wero ready, in  S o u th  A frica  by  m id ­
m orning  on  th e  sam e d ay . T h e  va lue  of 
p lio to -te leg raphy  w as also illu s tra ted  
recen tly  w hen th e  Cable a n d  W ireless 
m anager in  S ingapore needed  h u r ­
ried ly  to re-open  th e  local b an k  
accoun t. H e  w ro te  a  le t te r  to  
th e  bank , giv ing  specim en signatu res , 
th e n  w ired  facsim iles of th e  le t te r  to  
L ondon  so th a t  th e  com pany  could  te le ­
g ra p h  b ack  con firm a tion  of th e  s igna­
tu re s  to  sa tis fy  th e  b an k . T he  w hole 
tra n sa c tio n  w as com pleted  in  a  single 
day.
The Voice of Protest

A N U F A C T U R E R S  a n d  tra d e rs  
w ho h av e  n o te d  th e  m an y  p ro ­

nouncem en ts  of S i r  S t a f f o r d  C r i p p s  
in th e  p a s t  tw o m o n th s, can  be in  no 
d o u b t reg a rd in g  th e  d e te rm in a tio n  of th e  
P re s id e n t o f th e  B o a rd  of T ra d e  to  en ­
d eav o u r to  ap p ly  h is  ex trem e  Socialistic 
theories to  o u r m a jo r  in dustries . N o t 
long ago w hen S ir S t a f f o r d  add ressed , 
in  L ondon, a n  au d ien ce  of re p re se n ta ­
tives of m an y  v a ried  in dustries , one w ho 
w as p re se n t cau stica lly  a t t r ib u te d  th e  
v e ry  large  a tte n d a n c e  to  th e  fa c t th a t  
all h a d  come to  h e a r  w h e th e r the  
M inister w as going to  ap p ly  h is w ork ing  
p a r ty  p lan  to  th e ir  p a r t ic u la r  tra d e , o r 
w h e th e r o u t-an d -o u t n a tio n a lisa tio n  of 
th e ir  in d u s try  w as im m inen t. In d u s ­
tr ia l is ts  a re  g e ttin g  a  litt le  tire d  of 
p la titu d e s  t h a t  m ean  no th ing , a n d  w hen  
th e  P re s id e n t o f th e  B o a rd  of T ra d e  
ad d ressed  th e  Society  of M otor M an u ­
fa c tu re rs  a n d  T ra d e rs  th e  o th e r  day , he 
w as m e t w ith  loud  cries of d issen t on 
suggesting  th a t  people in  th is  co u n try  
shou ld  go w ith o u t ca rs  so t h a t  e x p o rt 
could  be b u ilt up. T h is  a u s te r ity  d e ­
c la ra tio n  acco rd ed  ill w ith  th e  M in iste r’s 
la te r  s ta te m e n t t h a t  “  th is  w as th e  
m orn in g  of v ic to ry  a n d  hope.” I t  is all 
to  th e  good th a t  in d u s tr ia lis ts  a re  ra is ­
ing  th e ir  voices in  p ro te s t a g a in s t those  
w ho pro long  a n d  p e rp e tu a te  con tro ls, 
regu la tions a n d  h am p erin g  re s tr ic tio n s  
on p ro d u c tio n  a n d  tr a d e  generally , an d  
a t  th e  sam e tim e  assum e th e  ti t le  to  
te a c h  th e  m an u fa c tu re r  how  to  co n d u c t 
h is  business. T h e  m o to r  m an u fa c tu re rs  
c e rta in ly  show ed w h a t th e y  th o u g h t of 
S ir S t a f f o r d ’s  f a n ta s tic  n o tion  t h a t  ex ­
p o rts  can  flou rish  w hile hom e tr a d e  
languishes.
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New L.M.S. Control System
Modernised Telephone Equipment at Stoke-on-Trent

A N EW  control system , costing 
£1 000 000, has been adopted by the 

London, M idland and  Scottish Railway 
Co., to  facilitate passenger and  goods traffic 
over its  20 000 miles of track , and  to en­
sure th a t  the trains run  to  tim e.

N ineteen operating districts 
are being form ed by merging 
the existing 42 control districts 
in  England and  W ales, and  in 
each of these new areas a  dis­
tr ic t operating  m anager will 
be appointed  w ith  responsi­
b ility  for all tra in  running 
and  organisation of passenger 
an d  freight services in his dis­
tr ic t. ' The offices of the 
d is tric t operating m anagers are 
being equipped w ith  the la test 
telephone ap p ara tu s , so th a t 
they  and  the ir staff can m ake 
instan taneous con tac t w ith 
evfery sta tion -m aster, engine 
shed, carriage shed, goods 
m arshalling yard , and  signal 
box in  the ir areas. F our of 
the  new offices are  already in 
operation—Birm ingham  (W est­
ern), Leeds, D erby and Stoke.
In  the new lay-out a t  the 

S toke-on-T rent control office, 
accom modation is provided 
for nine operators, four positions being 
equipped w ith a rea  diagram  boards on 
which traffic m ovem ents are  p lo tted , these 
boards being positioned so a s  to  be easily 
viewed from  all o ther positions in the 
office. E ach  operator is provided w ith  a 
separa te  desk and keyboard  un it. An in ­
dependent sw itchboard is provided for 
c ircu it sw itching. In  order to allow for 
a  flexible staffing arrangem ent, all circuits 
are connected to  each keyboard  which, in 
addition , provides the following facilities :
(a) Inter-com m unication betw een all 
operators and  adm inistra tive offices; (b)
independent connection to the main 
sta tion  exchange.

In  modernising the term inal equipm ent 
a t  the control office, no alterations have 
been m ade to  th e  external circuit opera­
tion , by  which th e  control office is selec­
tively called by  a  reverse loop b a tte ry  or 
differential ring and  out-stations are called 
by code. Provision has been m ade for 
operation  of inter-control office circuits on 
a  full selection basis by  d ig it dialling.

All “  Call ”  an d  “  Busy ”  lam ps are 
norm ally opera ted  direct from th e  a .c. 
m ains, via step-dow n transform ers a t  24 V. 
The P .A .X . un it, opera to r’s telephone and 
relay sets a re  operated  from duplicate 26 V 
secondary batteries. R inging-out on the

control circuit is also derived from  a 
secondary ba tte ry .

F a u lt alarm  signals are provided to  cover 
th e  following services: (1) F ailu re  of any
circuit or position fu s e ; (2) failure of m ains 
supp ly ; (3) operation of ringing tr ip  relay

General view of the Stoke-on-Trent control room

sets. T he ringing trip  relay sets are  p ro­
vided to  g uard  th e  ringing b a tte ry  when 
ringing o u t on a  fau lty  circuit. In  add i­
tion to  the norm al display of alarm  signals 
on the ap p ara tu s  racks, these signals are  
also extended  to  a  panel fitted  on th e  
control office, complete w ith rese t switches.

D uring certain  periods of the  day 
selected control circuits are u tilised  for th e  
setting  up of an inter-control office con­
ference netw ork, and  for th is purpose i t  
is necessary th a t the circuits concerned 
should only be available to  the persons 
concerned. This facility is provided by  th e  
relay sw itching of lines v ia  conference keys 
located on the fau lt alarm  panel in  th e  
control office.

All cabling is carried ou t in lead-covered 
sw itchboard cable. E ach  keyboard  and 
sw itchboard is cabled back  to  th e  local 
side of an  in term ediate cable fram e located 
in the appara tu s room . Cabling from  the 
relay se t rack an d  fuse panel rack  is te r ­
m inated  on th e  m ultip le side of th e  sam e 
fram e and  connected to the local side via 
jum pers, thus providing a  com pletely 
flexible arrangem ent for testing  and  fau lt­
ing. All external circuits a re  connected to  
the equipm ent via a m ain cable fram e 
which provides full protection against light­
ning, e tc .
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Low Voltage Cable Distribution
Some Experiences in the United States W ith  Overhead Conductors

IK the cu rren t issue of the American 
General E lectric Review, is described 
some experiences in the U nited  S ta tes in 

the use of insu lated  cables as overhead 
distribu tors, and  below is an ab s trac t giv­
ing the  salien t features.

I t  is first pointed  o u t th a t  before the 
w ar there  was a  trend  tow ard th e  increased 
use of insulated  cable in various phases of 
power d istribution , b u t th e  lim itations on 
the use of copper necessitated by  th e 'w a r­
tim e requirem ents restric ted  installations 
to  new w ar p lan ts and  to  m aintenance and 
repair operations. I t  is an tic ipated  th a t 
th e  use of insulated cables fo r overhead 
distribu tion  will re tu rn , however, and  the 
problem  will, therefore, need to  be reviewed 
in relation to  the  new developm ents which 

■have taken  place in  insulation m aterials 
in th e  interim .

Two types of self-contained aerial cables 
w hich wore, before th e  war, beginning to 
receive extensive use will soon again be 
available, and  th e  dem ands for im proved 
appearance of power d istribution lines will

Example of ærial cable installation (seen above 
telephone lines) running through trees

probably  increase, particu larly  in  high-class 
residential and  suburban  areas.

The experience of one American supply 
au tho rity  w ith  the pre-assem bled type of 
aerial cable has led them  to the conclusion 
th a t if all th e  advantages a re  capitalised, 
the cost of an aerial cable installation is 
n o t m uch greater th an  th a t  of bare wire 
construction.

I t  is claimed th a t  the cost of stan d ard  
m essenger-and-cable construction  is ap ­

proxim ately 130 per cent, of bare wire 
construction a t  5 000 V. Since, i t  is s ta ted , 
the special pre-assem bled cable is approxi­
m ately the same in m aterial cost a s 't h e  
standard  messenger construction and  re-

Fig. 1.—Pre-assembled serial cable composed 
of three conductors and a copper- clad messenger

Fig. 2.—Self-supporting serial cable insulated 
with varnished cambric, and a rubber jacket 

with a steel and copper sheath

quires only ab o u t 50 per cen t, as m uch 
installation tim e, the cost differential be­
tw een this type of aerial cable and  open 
wiring is substantially  less th an  30 per cent. 
G reater production of the cable and  more 
experience w ith its  use m ay perm it still 
lower costs.

F or one typical installation, cable was 
furnished in 850-ft. lengths, and  th e  m axi­
m um  tim e required  for installing a  length 
was 2 h r. and the minim um  tim e 41 m in .; 
these times did no t include splicing the 
individual conductors, in, th a t  th is could be 
done la te r w ithout the presence of a  full 
crew. The average installation ra te  for 
standard  m essenger construction is said to 
be th ree days per mile.

One type of cable which has been used 
qu ite  extensively is th e  pre-assem bled a r­
rangem ent in Fig. 1, consisting of three 
rubber-insulated shielded conductors which 
are cabled together and  bound to  a  copper- 
clad steel messenger by m eans of a  0.030-in. 
thick copper tap e  applied w ith a  long pitch. 
A t each pole, th e  copper tape  is unw rapped 
for a sho rt distance, th e  m essenger placed 
over a  stan d ard  m essenger clam p, and  the 
cable pulled up to  the correct sag. Pole 
spans of 150 ft. and  above are common.

A nother type  of self-contained aerial 
cable which has been used in  exclusive 
residential sections, is the self-supporting 
type  illu stra ted  in  Fig. 2. This cable has
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a wire arm our over th e  assem bled con­
ductors which consists of a lte rna te  strands 
of steel and copper. The steel wires in  th is 
form the m essenger and  a t  the sam e tim e 
the copper strands can be used as the 
earthed  side of a  single-phase system  or 
th e  neu tral of a  3-phase system . The high- 
streng th  steel used in  th e  arm our will per­
m it long spans to be used and will also 
p ro tec t th e  cable from dam age. The neces­
sary fittings for th is ty p e  of cable have been 
developed.

A self-supporting control cable like th a t  
shown in Fig. 2 b u t w ith tw isted-pair con­
ductors has been installed for pilot-wire re­
laying purposes on several high-voltage 
lines. The arm our perm its long spans and  
th e  cable can usually  be installed  on the 
transm ission-line towers, ra th e r th an  re­
quiring supplem entary' construction, or the 
renting  of lines for relaying. T he arm our 
can be earthed  frequently  an d  th u s  forms 
a high-conduetivity shield w hich minimises 
th e  voltage th a t  m ay be induced on the 
conductors from the transm ission line du r­
ing norm al operation, o r abnorm al voltage 
conditions due to  fau lts or lightning surges.

On low-voltage underground netw orks, 
th e  trend  in  the U nited S tates has been 
away from the use of lead-sheathed cables, 
p rim arily  because of the cost of th e  leaded 
cables, handling difficulties due to  weight, 
electrolysis problems, and corrosion from 
o ther agents. Because of these factors,

One p rac tice  w hich s ta rted  before th e  
w ar and  w hich seems to  offer satisfactory  
answers to m ost of the problems, is th e  
use of a  sheath  of polyvinyl chloride or 
of chloroprene over th e  rubber insulation.

F o r circuits buried directly  in  th e  earth , 
rubber-insulated  cables w ith polyvinyl 
chloride o r chloroprene jackets have  been 
used satisfactorily , and  the ir use,w ith some 
of th e  new  insulating  m aterials should 
prove even m ore successful since the syn­
thetic  sheaths are n o t affected toy those 
agents which are harm ful to  rubber 
jackets.

A lthough shielding should bo provided 
for rubber-insulated  cables a t  2 300 and  
5 000 V, there are instances where circum ­
stances d ictate  the use of non-shielded 
cables a t  those vo ltages; in such cases, th e  
use of cables jacketed  w ith  either of these 
syn thetic  m ateria ls will m inim ise th e  corona 
dam age which usually' causes th e  braided 
or rubber-jacketed  cables to  fail in a  very  
sho rt time.

In  Septem ber, 1943, the  American cable 
industry  was required  to  elim inate the use 
of n a tu ra l rubber in  the m anufacture of all 
cables except those covered by  Arm ed 
Forces specifications. A lthough substan tia l 
quan tities of the synthetic rubbers were 
m anufactured  in th a t  country  prior to  th a t  
da te , alm ost all of i t  was devoted  to  conver­
sion of the tyro industry . As a  consequence, 
th e  cable industry' received only small

TA B LE I.
C h a r a c t e r i s t i c s  o f  s o m e  S y n t h e t i c  C o m p o u n d s  u s e d  i n  t h e  U n i t e d  S t a t e s  C a b l e  I n d u s t r y -.

R e s is t a n c e  t o  :
Diclcc. P h y s . -------------------------------------

Compound. M ake-up. Type. Use. Prop. Prop, Ozone
and Sun. Oil. Burn.

;Buna S. Butadiene and 
Styrene.

Therm osetting. Insulation or 
Jackets.

G G F P P

Butyl. Iso-olefindiolefin Therm osetting. 
Copolymer.

Insulation. E G G P P

i Polyvinyl 
Chloride.

Vinyl Chloride 
Polymer.

T herm o­
plastic.

Insulation or 
Jacket.

F G E E E

[Polyethylene. Ethylene
Polymer.

T herm o­
plastic.

Insulation. E G E F P

[Chloroprene. Chloroprene
Polymer.

Therm osetting. Jacket. P G E G Ë

Buna N. Butadiene and 
Acrylonitrile.

Therm osetting. Jacket. P G F G P

Natural Rubber

E-

Therm osetting.

—Excellent.

Insulation or 
Jackets.

G— Good. F -

G

-F air.

E

P—Poor.

F P P

many' supply authorities changed to  braid- 
covered cab les; although this change solved 
the problem of weight, and  in general re­
duced cost, the  braid  did n o t offer sufficient 
protection from  th e  oils, greases, and  o ther 
agents harm ful to  rubber which are  often 
presen t in m anholes and  ducts. In  addi­
tion, the braid  often  becam e charged and 
m en working in th e  m anholes received 
severe shocks.

quantities for developm ent purposes. D e­
spite this, however, th e  change to  syn thetic  
m aterials was m ade w ith  little  loss in p ro ­
duction  and  com paratively little  change in  
the resulting product.

Only' a  few of the various types of syn­
thetic compounds have been used by' the 
American cable industry  and  some of these  
com pounds and the ir characteristics a re  
listed in Table 1.
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IK  an  article entitled  “  How to  Speed 
H ousing,”  in  th e  “  Observer ”  for Sun­

day, O ctober 14, B rigadier G rand, R .E ., 
said— “  P robably  the b es t line th a t  can bo 
pursued for th e  m om ent is for th e  Govern­
m en t to  a id  and  push in every  w ay pos­
sible th e  production of com ponents— 
especially com ponents th a t  save m an-hours 
in erection and  installation , such as p laster 
boards and  house-fram es, joints th a t 
elim inate skilled plum bing, and  electrical 
lay-outs th a t  elim inate the electrician.”

Harness Type Installa tions
The au th o r of the article undoubtedly  

had  in  m ind the use of harness-type 
wiring system s th a t  have proved so useful 
in th e  electrical equipm ent of a ircraft and 
arm oured fighting vehicles, and  which 
elim inate th e  skill, if n o t th e  labour, of 
the electrician on site. F o r various rea­
sons, however, th e  electrical industry  has 
never taken  very  k ind ly  to  harness-type 
equipm ents of th is k ind  fo r housing, -what­
ever modification of views m ay tak e  place 
in  the im m ediate fu ture , and  there seem 
to be good reasons for this a ttitu d e . I t  is 
said, for one thing, th a t  there a re  never 
enough small houses of one type to  allow 
for m ass-production on a  really largo 
scale, and  w hen m an-hours a t  the factory  
aro added to the m an-hours on site i t  is 
doubtful if an y  real overall saving is 
shown.

A pre-fabricated  wiring system  for a 
sm all house is a  ra th e r unw ieldy object 
com pared w ith  a  sim ilar equipm ent for 
a car or a ircraft, and  m ay still call for 
considerable skill in handling on site. Con­
ditions associated w ith  w iring in  houses are 
vastly  different from  those prevailing in 
factories, where m ost harness-type equip­
m ents a re  installed, and ligh t assemblies 
suitable for th e  la t te r  purpose are ob­
viously inadequate for th e  sm all house. 
As we know, considerable hesitation  is ex­
hibited  regarding the installation  of con­
ductors in steel conduits before plastering 
an d  o ther operations a re  carried ou t, b u t 
th ey  m ust b e  installed w ith  harness-type 
sets o r the old need for the electrician’s 
skill is preserved.

A nother po in t is th a t  pre-fabricated 
equipm ents do n o t elim inate sufficient 
m an-hours on site, as a considerable 
am ount of cu tting  aw ay m ust still be 
faced. This again  is a condition th a t  does 
no t prevail in situations where harness- 
types are norm ally used, and  irrespective 
of w hether the work is carried o u t by  the 
general con tractor or the electrical con­
trac to r, cu tting  aw ay m u st always repre­

sen t a  considerable labour item . There 
is’ no guarantee th a t  w ith a harness-type 
system  there  will be any less slotting of 
joists o r chasing of w alls to  be done by 
somebody—in  fact, experience suggests the 
reverse—an d  if w iring is to  be cheapened 
this is th e  item  th a t  should receive a tte n ­
tion.

I t  is no t the ac tua l cutting  away alone 
th a t represents so m uch unproductive 
labour, b u t  the associated delays and  dif­
ficulties th a t  accom pany it . In  view of 
the fac t th a t proposals for an  increased 
num ber of points for th e  small house aw ait 
an economical solution of the wiring 
problem— according to  th e  M inistry of 
H ea lth  the cost of houses m ust be drastic­
ally cu t—it  seems fair to assum e that- 
unless unproductive m an-hours can be 
elim inated then  electrical services will 
suffer in  com pany w ith  all others.

A  brief survey of p resen t wiring m ethods 
m ay bring th is po in t m ore to  the fore. 
The building contractor finishes the car­
cass of his small house, and  m ay roughly 
pu t down the floor boards inside; he can­
n o t lay  them  perm anently , as the electrical 
con tractor has to  come along and  place his 
conduits in  slots in th e  joists, o r channels 
in th e  walls, all of which have been p re ­
pared  by som ebody. No m a tte r  how bad  
the w eather, the builder is p reven ted  from 
laying floors un til this section of th e  wir­
ing w ork has been dope, and  even then  
m ust leave loose boards an d  trap s for the 
la te r convenience of the electrician.

Construction Problems
N or can the builder complete in ternal 

partitions, as a  ru le, un til the  floor boards 
are laid. The electrician m u s t then m ake 
another journey b ack  to  th e  site to com­
plete conduit w ork on or in these in ternal 
partitions, an d  in ternal p lastering  w ork is, 
usually, held up un til such w ork is com­
plete, or m ore cu tting  aw ay and  m aking 
good m ust take  place. T he electrician 
can then leave th e  job for a  b it, re tu rn ­
ing la te r to draw  in h is wires and  cables; 
he is very  lucky if in  the  m eantim e some­
one has n o t driven a  nail or tw o through 
his conduits.

U nder these conditions it  would appear 
alm ost impossible for the  building con­
trac to r to organise his w ork to  th e  best 
advantage, and  have an am ple am ount 
of inside work available if and  when the 
w eather is too bad  for men to  work ou t­
side. This is all prim arily due to the fact 
th a t  rigid steel condu it system s dem and 
such a  large am oun t of cu tting  aw ay on 
even small buildings, and i t  would n o t



562 TH E ELECTRICIAN November 23, 1945

seem th a t  harness-type equipm ents could 
to  any  great ex ten t elim inate th is costly 
aspect of electric wiring. T he m ere fact 
th a t th e  electrician m ust visit the house 
a t  least three tim e to  instal, say, eight 
or nino lighting points and  a few soeket- 
outlets, accounts for m ore w asted  time, 
and  possibly pre-fabricated system s would 
do no more than  reduce th is to two visits, 
one for wiring and  one for fittings.

Tho ca rt seems to  be well in fro n t of 
' the  horse when effective ¡building organisa­

tion has to  aw ait the installation  of p a rt 
of the electric wiring system , b u t this is 
th e  case to-day. No d o u b t electric w ir­
ing system s null be devised—in fac t they  
m ust be—w hich will allow the ibuilder to 
proceed norm ally w ithou t any  hold-up of 
any  k ind . T h a t is to  say, the new  system s 
will be installed in positions n o t generally 
utilised to-day—for instance, the under­
side of th e  jo ist m ight ibe employed in ­
s tead  of the u pper side, and  this would no t 
delay the laying of floors, a t  least, and  
possibly the  erection of in ternal partitions.

T he running of conduits from poin t to 
po in t should elim inate th e  cen tral run  w ith 
its  loose boards and  traps, as w ith  th is 
m ethod the lighting, sw itch and  socket- 
o u tle t points become th e  draw -in points. 
W ith plastic insu lated  wires an d  cables 
m uch smaller conduits th a n  f  in.- can be 
used, and  in m ost cases these would 
elim inate a  g reat deal of wall chasing in 
addition. W ith point to po in t m ethods, 
only two conductors appear a t  m ost 
points, looping being unnecessary, and  
i  in ., or even }  in. conduit would' suffice 
for two conductors.

A lthough the use of such sm all con­

duits would in m ost cases perm it their 
installation  on the underside of joists, 
contractors w ith whom the m a tte r has 
been discussed fear th a t difficulties m ay 
arise in  effecting reasonable continuity . 
There m ust also be a  risk of rusting  
through the  p laster of walls an d  ceilings 
unless the  conduits were deeply buried , 
although the growing use of p laster board  
m ight obviate th is to  some ex ten t. The 
ideal developm ent would, of course, be 
non-m etallio conduits, elim inating the need 
for continuity  and  the risk of rusting  or 
o ther chemical actions, and  we are likely 
to see these shortly .

T here w ould appear to  be  no good rea­
son why conductors should no t be  in­
stalled w ith the conduits, especially if 
these be  of th e  p .v .c. insulated varie ty . 
U nfortunately , there still seem s to  be 
an  inord inate  am ount of prejudice against 
th e  use of p .v .c . wires an d  cables, which 
satisfactory  experience seems to do little  
to  dispel. W ith  the increased num ber of 
u tility  socket-outlets proposed for the new 
houses the need for extension or a lteration  
of wiring is hard ly  likely to  arise, and if 
conductors cannot be  w ithdraw n from  ,the 
conduits a fter erection it should occasion 
no h a rd sh ip ; although w ith reasonable 
care in  installation  the w ithdraw al of con­
ductors should always be possible, even if 
they  are  installed w ith  the conduits.

The over-riding im portance of th is pro­
posal is, of course, th a t  building progress 
can be b e tte r  organised, and  th e  existence 
of floors when the electrician arrives 
should m ake his job easier. W ith  th e  
placing of conduits as suggested, little  risk 

of dam age by  nails, e tc ., would arise.

W elding Development
WELD IN G, w hich was greatly  ex­

tended in its  industria l applications 
during the w ar, is m aking rap id  headw ay 

as a  science, and  technicians associated 
w ith m any industries are  a t  p resen t investi­
gating  problem s w hich m ay resu lt in  a still 
w ider application  of this process of joining 
m etals.

On N ovem ber 29 and  30, a  sym posium  
on th e  m etallurgy of steel welding will be 
held in London, organised by th e  B ritish  
W elding R esearch Association, w hen lead­
ing authorities will discuss recen t researches 
on the constitu tion  an d  properties of weld 
m etal ; fundam ental investigations on 
cracking in th e  hardened  zone in  welded 
joints in  alloy s truc tu ra l steels; an d  initial 
researches on  th e  viscosity of welding slags.

P lans are well advanced  fo r tackling 
in  a  thoroughly scientific m anner all the  
questions connected w ith  th e  application  
of welding to  industry . P roperty  has been 
acquired near Cambridge by  th e  B ritish

W elding Research Association, and  special 
laboratories will be bu ilt there for full-scale 
experim ents on welded structu res, and  
o ther laboratories are  being laid ou t in 
the London area for m etallurgical research.

E xperim ents on welded steel s truc tu res 
are being carried o u t under the direction 
of Prof. J . F . B aker, of th e  Chair of 
Mechanical Sciences, Cambridge.

Much of the w ork now being p u t in hand  
is a  continuation  of experim ents in itia ted  
during the w ar, when perhaps bigger 
practical advances w ere m ade th an  all 
th a t  was achieved in the two decades pre­
ceding the war.

The D irector of R esearch of th e  B ritish  
W elding R esearch Association is Mr. A. 
R am say Moon, who as director-in-charge 
of the Advisory- Service on W elding, 
M inistry of Supply, took a  large p a r t  in  
the extension of welding in  shipbuilding, 
s truc tu ra l engineering, in the production 
of tanks, a irc ra ft and  arm am ents.
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Electricity Statistics
Decline in Generation O utput— Loan Sanctions To Public Au thorities

T H E  official re tu rn s rendored to  tlie 
E lectricity  Commissioners show th a t 

3 179 million units were generated by 
authorised  undertakers in  G reat B ritain 
during the m onth  of O ctober, 1945, as com­
pared  w ith  the revised figure of 3 332 
million un its  in th e  corresponding m onth  
of 1944, representing a  decrease of 153 
million un its, or 4.6 per cent. D uring th e  
ten  m onths of 1945, up .to the end of

O ctober th e  to ta l am oun t of electricity 
generated  was 30 138 million un its as com­
pared w ith the revised figure of 31 014 mil­
lion units for th e  corresponding period of 
1944, representing a  decrease of 876 mil­
lion units, o r 2.8 per cent.

The Commissioners have also ruade 
known details of the am ount of loans 
sanctioned from April 1, 1938, to  Sep­
tem ber 30, 1945, as tab u la ted  below :—

(A )  P u b l i c  A u t h o r i t i e s  ( e x c l u d i n g  C e n t r a l  E l e c t r i c i t y  B o a r d ) .*
6 months 

ended
I t e m , 1938-39. 1939-40. 1940-41. 1941-42. 1942-43. 1943-44. 1944-45. Sept. 30, 

1945.

£ £ £ £ £ £ £ £
Purchase o f property... 154 509 120 202 48 972 14 213 23 314 14 265 13 907 52 180
Buildings (generation) 1 976 911 1 384 251 2 473 992 988 666 1 259 554 771 761 6 711 285 3 320 616
Buildings (distribution) 794 901 466 866 224 573 124 260 135 820 70 358 42 734 100 783
Plant (generation) 6 125 393 7 815 141 9 808 924 3 409 256 6 137 725 . 774 747 20 323 383 11 278 552
Plant (distribution) ... 3 686 437 2 473 289 1 883 150 1 078 768 830 936 682 977 593 327 1 203 519
Mains and services ... 8 107 154 3 740 677 2 131 188 850 182 641 276 608 248 491 422 1 498 672
M eters and instruments 1 199 600 723 660 205 971 106 059 34 927 47 192 31 249 113 395
W iring installations ... 645 823 237 232 137 742 9 089 944 306 1 107 3 000
Apparatus 2 016 932 1 088 721 450 396 71 102 25 974 T 400 24 034 46 500
O ther purposes 581 143 850 776 395 592 346 696 94 122 142 699 105 370 3 218 569

( I ) (2) (3) (4) (5)

Total 25 288 803 18 900 815 17 760 500 6 998 291 9 184 592 3 113 953 28 337 818 20 835 786

Purchase of property 
Buildings (distribution) 
Plant (distribution) 
M ains
Civil defence 
Generating stations 
O ther purposes ...

Total

(B )  C e n t r a l  E l e c t r i c i t y  B o a r d .* *  
1939-40. 1940-41. 1941-42. 1942-43.

£ £ £ £
—  —  340 000(2)

4 370 000(2) 
3 425 000(2) 

500 000 
900 000(3) 
165 000(2)

1 000 000 1 000 000
4 000 000(1)

1943-44.
£

20 000

1 825 000 
400 000

5 000

1944-45.
£

200 000 
230 000 
400 000 
100 000 

1 075 000(4) 
20 000

1 000 000 1 000 000 4 000 000 9 700 000 2 250 000 2 025 000

( C )  T o t a l  A m o u n t s  S a n c t io n e d  d u r i n g  e a c h  Q u a r t e r .
1938-39. 1939-40. 1940-41. 1941-42. 1942-43. 1943-44. 1944-45. 6 months

ended 
Sept. 30, 

1945.

April 1-June 30 
July 1-Scpt. 30 
Oct. 1-Dec. 31 
Jan. 1-M arch 31

£
... 4 882 232 
... 5 182 348 
... 7 423 093 
... 7 801 130

£
5 456 132
6 608 888 
4 267 918 
3 567 877

£
2 872 006 
5 595 889
4 966 369
5 326 236

£
1 550 176 

775 510
5 976 706
2 695 899

£
1 755 345
1 044 507 

13 434 705
2 650 035

£
639 788 
657 279 

3 070 059 
996 827

£  £
1 067 578 16 800 783 
5 801 894 4 035 003 
8 070 946 —

15 422 400 —

Grand Total ... 25 288 803 19 900 815 18 760 500 10 998 291 18 884 592 5 363 953 30 362 818 —

* (1) Includes £659 204 to four authorities in respect of the purchase of four undertakings. (2) Includes (i) 
£136 543 to  three authorities in respect of the purchase of three undertakings ; (ii) £160 000 to Fulham  Corporation 
for purchase o f two ocean-going colliers. (3) Includes (i) £100 000 to  N orth of Scotland H ydro-Electric Board for 
preliminary and administrative expenses ; (ii) £17  500 to one authority in respect of the purchase of an undertaking. 
(4) Includes (i) £10 213 to London and H ome Counties J.E.A. for expenditure incidental to purchase of undertakings 
in  the years 1930, 1931 and 1932 (Stam p Duties, etc.) ; (ii) £80 000 to N orth  o f Scotland Hydro-Electric Board for 
preliminary and administrative expenses. (5) Includes (i) £200 000 to Fulham Corporation for purchase of two 
ocean-going colliers ; (ii) £3  000 000 to N orth  of Scotland Hydro-Electric Board for purposes of Section 12(2) of 
the Hydro-Electric Developm ent (Scotland) Act, 1943.

** (1) Loan advanced by Treasury in respect of W ar Em ergency Extensions. In  respect of these extensions 
sanctions have been issued to  local authorities amounting to £ 2  154 789, which sum will be advanced by the  Central 
Board. T h e  £2  154 789 is included under the headings plant (generation) and buildings and civil 
engineering work (generation) in Table A. (2) For expenditure on grid system incurred substantially before the  
war. (3) T his am ount covers the extension of the Earley s ation ; the original instalment was included in the 
sanction to the borrowing o f £ 4  000 000 for war emergency stations, but the extension is not covered by the Treasury 
advance. (4) This am ount covers the further extension of the Earley station.
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Electrical Personalities
We are always glad to receive from  readers news of their social and business activities fo r  

publication in this page. Paragraphs should be as brief as possible
Alderman J. M into has been re-elected 

chairm an of tho Leicester E lectricity  Com­
m ittee. Councillor C. B. S. Morley is 
vice-chairm an.

Alderman T . J. Gooding has been ap ­
pointed chairm an of th e  Leicester T rans­
p o rt Committee and  Councillor S. Russell 
vice-chairm an.

Alderman R. A. Jones, chairm an of the 
E lectricity  Comm ittee, is tho new  M ayor of 
Caernarvon.

Sir James French, chairm an of B arr 
and  S troud, L td ., has accepted the posi­
tion of chairm an of governors of the Royal 
Technical College, Glasgow.

Mr. C. G. Morley New, an E lectricity  
Commissioner, has accepted an  invitation 
to  serve as a  m em ber of an  economic good­
will mission to  E gypt, which is expected 
to  se t ou t this week-end.

Sir Thomas Higham, who has presided 
over th e  Accrington electricity under­
taking for over q u a rte r  of a  century , has 
been re-elected chairm an of the E lectricity  
Comm ittee.

Alderman E. Johnson has been elected 
chairm an of Sunderland E lectricity  Com­
m ittee, and  Councillor J. A. Smith has 
been appointed  chairm an of the T ransport 
Committee.

M r. T . A. Robinson, sta tion  engineer, 
D alm arnock power sta tion , has retired  
a fte r 40 years’ service, and  the E lectricity  
Committee has prom oted Mr. A. C. 
Lindsay, assistan t station  engineer, to 
succeed him.

M r. C. Pinkharn, m anager of the pu b ­
licity d epartm en t of th e  General E lectric 
Co., L td ., has m ade a  welcome re tu rn  to 
his duties a t  M agnet House, Kingsway, on 
his recovery from  the effects of an  acoident 
w hich occurred on VE-Day las t May.

As from January ' 1 next, M r. B. Hallows 
Garside relinquishes his position of 
general m anager of the  Chelmsford works 
of Crompton Parkinson, L td . From  the 
same date , M r. T . H . W indibank (works 
director), who held  th e  position in  1942-3, 
will assume d irect control.

The M inister of E ducation  has appointed 
Dr. Herman Shaw, K eeper, Science 
Museum, to  bo director and  secretary of 
the Science Museum in succession to  
Colonel Ernest E llio tt Buckland Mackin­
tosh, who will re tire  on N ovem ber 30. 
Since 1935 D r. Shaw  has been K eeper of 
the D epartm en t of Physics and  Geophysics.

M r. C. A. Wilkinson, who has gained a 
sea t on B lackburn  Town Council, is sports 
secretary  of Philips (B lackburn) W orks, 
L td . H e served as a capta in  in the war

and  was invalided from th e  Army in 1943, 
following wounds. A nother new councillor 
is M r. G. L. Pidgeon, an  electrical engineer 
a t  Philips’ works.

H aving com pleted 50 years of service in 
th e  electrical industry , M r. Victor W atling- 
ton has expressed a  wish t o . re tire  n ex t 
year from tho position of D irector of the 

B ritish  E lectrical and  
A l l i e d  M anufac­
tu re rs’ Association 
w hich he has held 
since 1932, an d  the
B .E.A .M .A . Council 
have agreed to  re ­
lease him  as soon as 
a  suitable successor 
can be found. Mr. 
W atlington will be 
available for a  rea­
sonable tim e to  give 
the new director any 
assistance th a t  m ay 
be needed. H e was 

Mr. V. Watlington educated  a t  Bedford
G ram m ar School and 

and a t  th e  C entral Technical College 
of the City and  Guilds of London,
where he obtained  th e  A .C.G .I. 
Diploma. H e was aw arded tho I .E .E .
S tuden ts’ Prem ium  in 1896 fo r a paper
on “  U nderground C onductors.”  T he same 
year the business side of his career began 
when he joined th e  firm of Blackwell and  
Co., specialists in  the design and  construc­
tion of electric tram w ays. A fter 10 years’ 
p ractical experience w ith them , Mr. W at­
lington launched his own com pany, W at­
lington and  Co., in 1906, concentrating on 
the supply of tram w ay m aterials. This 
carried on successfully un til, in 1911, it  
was taken  over by Dick K err, and Co., who 
had asked him  to  join them  as sales 
m anager. W hen, in 1919, th e  merging of 
several engineering and  electrical firms, 
Dick K err and  Co. being one, b rough t into 
existence tho  English E lectric Co., L td ., 
Mr, W atlington continued to  a c t as sales 
m anager for th e  larger organisation a t  
first, b u t in 1925 was appointed  m anaging 
director. In  Septem ber, 1925, he was 
elected a  m em ber of the B .E.A .M .A . 
Council, and in  1929 becam e chairm an. In  
th a t capacity  he was appointed  a  mem ber 
of the Advisory Panel of the Overseas 
T rade D evelopm ent Council of the  D epart­
m en t of Overseas T rade. In  1932, Mr. 
W atlington becam e jo in t director of the
B .E .A .M .A ., w ith th e  la te  D. N . Dunlop 
as his colleague, and  in  Ju ly , 1935, sole 
director, a fte r  th e  dea th  of Mr. Dunlop.
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The influence and  s ta tu s  of the B.E.A .M .A. 
grew steadily  higher under his wise guid­
ance. Mr. W atlington has been a m em ber 
of the I .E .E . since 1917. F or two periods 
of three years he was a  m em ber of the 
Council, and  lias served also on the I .E .E . 
Finance Comm ittee. H e was one of the 
B ritish delegates to the W orld Power Con­
ference a t  Berlin in 1930. In  the 1914- 
1918 w ar his services in connection w ith 
the  production of flying-boats were recog­
nised by the honour of the M .B.E.

T he Nobel Prize for Physics has been 
aw arded to Professor Wolfgang Pauli, a 
V iennese scientist, specialising in atomic 
research, who has been a t  P rinceton U ni­
versity  since 1940.

Mr. G. A. M arrio tt, m aqager of the 
valve departm en t of the General E lectric 
Co., L td ., has b e e n .appointed to the board  
of th e  Marconi-Osram Valve Co,, L td .

T he board- of directors of E dgar Allen 
and  Co., L td ., announce the establishm ent 
of a  scholarship, to  be known as th e  Charles 
K ingston E v e r it t  Memorial Scholarship, 
tenable a t  a university  or o ther appropriate 
educational in stitu tion , to  comm emorate 
the la te  chairm an of the com pany. I t  will 
have  the annual value of approxim ately 
£200 and will be confined t o , employees 
of E dgar Allen and  Co., L td ., or subsidiary 
companies. The first scholarship will be 
aw arded in th e  au tum n  of 1946.

T he scientific developm ent of rad a r du r­
ing the w ar was th e  sub ject of a  ta lk  by 
M r. H . de A. Donisthorpe, of the General 
E lectric Co., L td ., to  the N ortham pton 
and  D istric t E lectrical Association on 
N ovem ber . 14. W ith  the aid of in stru ­
m ents and  slides, Mr. D onisthorpe told of 
the development- of the radio valve which 
led to  th is advanced form  of radiolocation, 
and  he concluded w ith a  dem onstration 
w ith  a toy aeroplane and  analogous radio­
location appara tus.

The E lectrical T rades Commercial 
T ravellers’ Association a t  its  annual m eet­
ing in  London on N ovem ber 9, elected 
M r. F. Winstanley (the. General E lectric 
Co., L td .) as president for the coming 
year, M r. B. E. Crow (G .E.C.), chairm an, 
and  Mr. H . Potton (the B ritish  Thomson- 
H ouston Co., L td .), vice-chairm an. Vic­
to ry  and  the 21s t  y e a r  of th e  association 
will bo celebrated a t  a  luncheon in the 
C onnaught Rooms, London, on F ebruary  
15 nex t.

The C .E.B . announce th a t  M r. V . A. 
Pask will relinquish th e  post of district 
m anager for th e  M id-East England and 
N orth -E ast England grid scheme areas a t 
the end of the  year, to take  u p  a  new 
appoin tm ent a t  the head office as personal 
assistan t to  th e  general m anager. The 
B oard have appointed M r. W . M. Lapper, 
th e ir operation engineer for N orth-W est 
E ngland and  N orth  W ales, to  succeed Mr.

Pask  as d istric t m anager for M id-Bast
England and N orth -E ast England. Mr.

Pask  received his 
e a r l y  education 
a n d  engineering 
training in Preston 
a n d  a  f t  e rw ards 
held appointm ents 
in Paisley, H ull 
and  Bootle before 
becoming deputy- 
g e n eral m anager 
and  engineer of 
the Newcastle and 
d is tric t electricity 
undertaking. Ho 
was for eigh t years 
city  electrical engi­
neer a t  Norwich 
prior to  joining the
C .E.B . in Jan u a ry , 

1940, as d istric t m anager for M id-East
England. F our years la te r he also took 
over the m anagership of N orth-E ast
England when the two areas wore com­
bined for adm inistra tive purposes.

Mr. Lapper, who was born a t  Stoke 
in 1893, was educated  a t  the Stoke High 
School and  Technical College. A fter early 
engineering experi­
ence w ith  the P o tte r­
ies E lectric Traction 
Co., he held genera­
ting station  appoin t­
m ents . a t  P e r t h ,
Falk irk , D oncaster 
and W olverham pton, 
having been for five 
years sta tion  superin­
tenden t a t  W olver­
ham pton a n d  in  
charge of the W est 
M i d l a n d  J .E .A . ’s 
m ain control centre 
prior to joining th e
C .E .B .’s staff in 1934. Mr- W_
Mr. Lapper s service 
w ith the B oard began as an ass istan t opera­
tion  engineer for the Central E ngland grid 
scheme area.

H e was transferred  to  the B oard’s M an­
chester office, where, a t  the beginning of 
1940, he was appointed  operation engineer 
for N orth-W est E ngland and  N orth  Wales. 
In  response to  a  request by  th e  Govern­
m ent, Mr. L apper’s services were len t to 
the Allied Control Commission for I ta ly  
and, a fte r the landings in 1943, he took 
charge of the Public U tilities Division and 
was responsible for the restoration  and 
organisation of electricity supplies th rough­
out I ta ly  in th e  wake of th e  advancing 
arm ies. He organised a  system  of advisory 
com m ittees on electric power of which he 
was th e  chairm an, and , on th e  completion 
of his mission, the Ita lian  M inistry and  the 
electrical engineers w ith whom he had  been

Mr. V. A. Pask
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associated paid  him the com plim ent of 
electing him honorary chairm an of the 
N ational Advisory Comm ittee. D uring the 
first world w ar he was commissioned w ith 
the R oyal Engineers and saw service in 
Gallipoli and  F rance w ith the  field com­
pany formed by  the I .E .E ., which was 
a ttached  to  th e  R oyal N aval Division, and  
for his more recen t services in I ta ly  he 
retains th e  honorary rank  of L ieu t.- 
Colonel.

Mr. H. W . G rim m ett, of the E lectricity  
Commission, has been appointed  chairm an 
of th e  R ural Electrification A dvisory Com­
m ittee, recently  se t up  'by the B ritish 
E lectrical D evelopm ent Association to  ad ­
vise th e  E .D .A . Council on m a tte rs  affect­
ing the use of electricity in  ru ra l areas, 
and  Professor H . G. Robinson, principal of 
th e  M idland A gricultural College, Sutton 
Bonnington, has been elected vice-chair­
m an. Mr. G rim m ett has also been elected 
chairm an, and  M r. S. E. Britton (Chester 
electricity departm ent) vice-chairm an of 
the Policy Sub-Comm ittee. M r. V . A. H. 
Clements, N orth  E aste rn  E lectric Supply 
Co., has been appointed  chairm an, and  
Mr. F. T . E llio tt, W olverham pton elec­
tr ic ity  departm en t, vice-chairm an of the 
P ub lic ity  and E xhibitions Su'b-Commitfee. 
The Technical Sub-Com m ittee elected 
Mr. C. A. Cameron Brown, E dm undson’s 
E lec tric ity  Corporation, as chairm an, and 
Mr. F. E. Rowland, G eneral E lectric Co., 
L td ., as vice-chairm an.

A t a  recen t m eeting of the English 
E lectric (Stafford W orks) Engineering So­
ciety, a ttended  b y  over 300 m em bers, a  
lecture -was given b y  M r. F. W . Lawton, 
chief engineer an d  m anager of the B irm ing­
ham  electric supply  departm en t, on “  The 
D evelopm ent an d  A dm inistration of a 
Large E lectric S upply  U ndertak ing .”  The 
chair -was occupied by  Mr. E . B. B anks, 
depu ty  commercial m anager. Mr. Law ton 
gave a  resum e of the. upw ard trend  of 
B irm ingham ’s electric supply covering a 
period of over fifty  years, and  which had  
culm inated in th e  erection of H am ’s H all 
“  B  ” power sta tion , designed fo r an u l­
tim ate capacity  of 300 000 kW  generating 
a t  33 000 V and  tran sm itting  to th e  city 
a t  this pressure. F u rth e r  details, am pli­
fied by lan te rn  slides, were then  given 
respecting generation, d istribution , econ- 
mics of power production, adm inistration, 
m anagem ent and  th e  tra in ing  of personnel. 
A fter th e  lecture  a discussion was opened 
b y  Mr. A. R . B landford, chief engineer 
and  m anager of th e  com pany’s sw itchgear 
departm ent, and  in  w hich a num ber of 
m em bers took part.

O bituary
Mr. John Wilson, form erly assistan t 

general m anager of the Leicester tran spo rt 
departm en t, aged 67 years. H e retired
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in  May, 1943, a fte r 42 years’ service w ith 
the departm en t.

M r. A. E. Logsdon, m anaging director 
an d  secretary  of F arnham  Gas an d  E lec­
tric ity  Co.

Lady Priscilla W alker, wife of Alderm an 
Sir William W alker, presiden t of the 
I.M .E .A ., and  m em ber of th e  C .E .B ., a t  
h er home a t  Penrith , la s t week.

Mr. W illiam  Merrilees, m anager of the 
N ewcastle b ranch  of W . T . H enley’s Tele­

graph W orks Co., 
L td ., on N ovem ber 
12, aged 54 years. 
The in term en t took 
place on N ovem ber 
15, a t B enton Parish  
Church, N orthum ­
berland. Mr. Merri­
lees joined H enley’s 
in Jan u a ry , 1914, as 
a  clerk in the New­
castle office. H e was 
appointed traveller 
for the Newcastle 
area in Septem ber, 
1932, and  in  April,

Mr. W. Merrilees 1936, becam e branch  
m anager.

Mr. Bryan Priestman, Professor of 
Physics a t  th e  U niversity  of New B runs­
wick since 1927, on N ovem ber 11, aged
48 years. H e was drow ned in an a ttem p t 
to  rescue a child a t  F redericton , C anada. 
Prof. P riestm an  served in  th e  R .C .A .F . 
th roughout th e  w ar.

Mr. H . B. Reynolds, a t  Glasgow, for 
some 30 years p lan t m anager w ith B ab­
cock an d  W ilcox, L td ., Renfrew . He was 
a na tive  of M anchester, -where he  tra ined  
in power p lan t production, la te r going 
north  to  join the Glasgow concern. Ho 
had  been living in  re tirem en t for some 
years.

Mr. Norman Lam pard, acting m anager 
for the E aste rn  Telegraph Co., L td . (Cable 
and  W ireless, L td .) a t  A lexandria, on 
N ovem ber 9, a t U niversity  College H os­
pital, London, a fte r an  operation, aged
49 years. H e was on leave a t  the tim e of 
his death .

Francis Charles Raphael, consulting 
electrical engineer, on N ovem ber 17, aged 
74 years. He was consulting engineer to  
St. B artholom ew ’s-H ospital and the B ank 
of E ngland, and  a t  one tim e m anager of 
the  cable and  wire departm en t of the 
Edison Swan E lectric Co., L td . Mr. 
R aphael was educated a t  C harterhouse 
an d  th e  C entral Technical College. F o r 
three and  a  half-years he was ed ito r of 
T h b  E l e c t r i c i a n  and  for ten years ed ito r 
of “  E lectrical E ngineering.”  D uring the 
1914-18 w ar he served as a  L ieu tenan t 
w ith the London E lectrical Engineers 
(R .E .(T .) ) . H e was a  m em ber of the 
I .E .E .
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Engineers’ Joint Meeting
Victory Luncheon and Lecture of the A.S.E.E. and I.E.I.C.

OV ER  300 m em bers o£ th e  Association 
of Supervising E lectrical Engineers and  

the Ins titu tion  of Engineers-in-Charge 
a tten d ed  the tw entie th  com bined annual 
m eeting and  victory luncheon a t  th e  Con­
nau g h t Rooms, London, on N ovem ber 17. 
They w ere th e  guests of th e  General E lec­
tric  Co., L td ., and  Mr. F . W instanley was 
in  the chair.

Proposing the toast of “  The Association 
and  th e  In s titu tio n ,”  th e  Chairm an ex­
tended  a  cordial welcome to  the guests and  
said th a t the occasion was th e  tw entie th  
on which the association and th e  in s titu ­
tion had  m e t annually  in conjunction w ith 
m em bers of th e  G .E.C. He believed those 
gatherings h ad  been th e  m eans of e stab ­
lishing alm ost a  brotherhood, a t  least a 
close relationship, betw een th e  m em bers of 
th e  two associations, and  they  had afforded 
them  opportun ities of discussing those sub­
jects which were p a r t  and  parcel of their 
everyday lives. H e was to ld  th a t  th e  
I.E .I .C . were th is y ear celebrating their 
fiftieth  b irthday . They were founded in 
1895 by a  handful of m en—ab o u t seven— 
b u t they  did no t g e t their charter un til 
about 1923. The A .S .E .E . was founded in 
1914. H is late colleaguo, Mr. H . W. 
R oberts, had  in itia ted  th e  jo in t meetings 
w ith th e  G .E.C. round abou t 1926.

Electrification of Industry
Mr. E . R . W ilkinson, president,

A .S .E .E ., in reply, said one could no t 
help th inking th a t  we were a t  the 
beginning of an era, which, given any 
so rt of stab ility , would be outstanding 
for the  electrical industry' and  industry' 
in  general. As he looked around he 
saw  o ther industries which did n o t offer 
sim ilar promise. In  his presidential address 
to the A .S .E .E ., he expressed the view 
th a t  unless -those industries were m odern­
ised and  electrified we could n o t hope to 
regain ou r position in  the world m arkets, 
On .the o ther side of th e  A tlantic the 
electrification of industry  com puted in 
horse power per w orker, was as n ear as 
m ight bo twice th a t  of G reat B ritain , and  
we could n o t com pete unless we had  a 
sim ilar degree of electrification.

Sir John  K ennedy also replied to  the 
toas t, and  said th a t  the help th a t  the 
General E lectric Co., w ith  its  enormous 
research and m anufacturing facilities, had 
given’ bo th  associations had  been of 
g reat assistance. T he com pany had 
given of its  best and  i t  had  been very 
illum inating in all senses of th e  word. They 
had  seen recently' in’ connection w ith the

atom ic bomb how the work of the scientist 
and  the engineer should be co-ordinated 
for the benefit of m ankind generally ., The 
work th a t th e  com pany and  its  staff had 
done fo r tire two associations had  n o t only 
been of value to them , b u t it had helped 
to spread knowledge th roughout th a t  p a rt 
of th e  ind ustry  w ith  w hich they' were p a r­
ticularly' concerned.

A lecture on “  P u ttin g  things in a Good 
L igh t ”  was given by Mr. R . O. Ackerley, 
m anager of the G .E.C. illum inating engin­
eering departm en t.

Lighting Problems
In  th e  course of his lecture, which was 

illu strated  w ith  lan tern  slides, Mr. 
Ackerley em phasised the im portance of 
considering surroundings in regard  to  light­
ing and  the value of getting  cheerful, p leas­
ing and  n o t m onotonous background 
colours. In  designing a lighting installa­
tion one had  to  give general consideration 
to  the room, the people working in it, 
and in  particu lar, w ha t light was w anted 
for the special objects of regard. W hether 
i t  was w ork on a  m achine, o r in th e  office, 
reading a t  home, o r w hether i t  was some 
special ob jec t of regard, the factors which 
affected the m ethod of lighting were : ( 1 ) 
physical factors—actua l facts relating to 
the th in g ; and  (2) visual factors—things 
which concerned how one considered the 
object, its  tex tu re  an d  finish; w hether 
i t  was glossy, sm ooth or rough, or coloured. 
The elevation angle, th e  aspect from  which 
the ob ject was to  be viewed and  the 
purpose or process concerned w ith  it, had  
to  be considered. The effects of light 
and  shade and  colour w ere illu stra ted  and 
discussed and  the lecturer showed how 
advantage could be taken  of high lights 
and specular reflection.

In  conclusion, Mr. Ackerley said the 
most, im portan t p a r t  of illum inating en­
gineering was determ ining w hat the lighting 
problem  was, so th a t  one could decide 
w hat was the good light in  w hich to  p u t 
th e  articles one w anted  to  see.

A num ber of questions were asked and 
dea lt w ith.

Dealing w ith questions regarding fluores­
cent- lighting, Mr. Ackerley said all the 
sta tistical evidence they  haxl got, and  it  
was very' difficult to  get sta tistica l evidence, 
fully su bstan tia ted  the claims m ade for 
fluorescent lighting and  in no case d id  it 
go against it. In  its  p resen t form  fluores­
cen t lighting had  certain  lim itations, th e  
principal being th a t  w ith  th e  very  low 
brightness source one could n o t g e t a  con­
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cen tra ted  narrow  beam  of light. There 
were certain  things for which a high 
directional narrow  beam  of ligh t was neces­
sary , b u t they  m ight be only tw o per cen t, 
of th e  things m et w ith  in  daily life, or 
factory  work, so his own belief was th a t  
for m ost general purposes in  industry  and 
commerce, fluorescent lighting would 
gradually supersedo the p resen t tungsten  
lam ps. W hen m ore types of lam ps becam e 
available and  w hen th e  cost came down, 
he had  no  doub t th a t  fluorescent lighting 
w ould superede a  very  g rea t deal of, b u t 
n o t all, tungsten  lighting, and  i t  would 
take tim e for i t  to  happen.

K eplying .to a question w ith reference to  
cycle flicker and  th e  effect on th e  eyesight 
of a  w orker engaged on moving brigh t 
parts , Mr. Ackerley said he w ould like to 
clear away the idea th a t  cycle flicker was 
condemned by  the medical profession. The

general question of stroboscopic effect was 
one th a t had. to  be faced. I t  was true  
th a t w ith m achinery moving a t  certain  
speeds th ey  g o t th a t  stroboscopic effect, 
b u t n o t once in a  hundred  tim es had  
stroboscopic flicker caused trouble . I f  i t  
did i t  was easily rem edied if they  had 
three phases in  the room and  could get 
th e  lam ps sufficiently close so th a t  th e  light 
overlapped over th e  th ree phases. I f  th ey  
used a split-phase circuit they  w ould have 
no m ore trouble w ith stroboscopic flicker. 
Most people preferred  to  use a  single-phase 
source for every o ther fitting, so th a t  they 
go t a  split-phase effect.

O ther questions dea lt w ith re lated  to 
directional illum ination for s tre e t lighting, 
ceiling and  wall lights, coloured light 
sources, and th e  use of fluorescent 
m aterials for interior decoration.

New I.E.S. Code
Chief Features and Recommendations Reviewed

A T a  m eeting of the Illum inating  E n ­
gineering Society, on N ovem ber 13, 

Mr. H. C. W eston, P resident, spoke of 
the new I.E .S . Code issued under the  title  
of “  I.E .S . Code of P ractice  for Good 
Lighting of Building In te rio rs .”  The Code 
was, he said, divided in to  tw o  parts  dealing,, 
respectively, w ith  n a tu ra l a n d  artificial 
lighting. I t  also included notes on assess­
ing the am ount of illum ination required 
together w ith  a schedule of pre-deternnned 
values for a large num ber of specific 
“  visual ta sk s .”

The Code was prim arily in tended  for the 
guidance Of those professionally engaged in 
p lanning and  installing lighting, and  their 
experience and  skill would usually be re­
quired in applying its  recom m endations. 
I t  would also guide th e  consum er in  for­
m ulating  his lighting requirem ents, or he 
m ight require  compliance w ith i t  as a con­
dition of any con trac t given for lighting.

Some inform ative diagram s were included 
in  th e  Code. These referred  to  the duration  
of adequate  daylight throughout th e  year, 
to  the chief characteristics of different 
system s of lighting, to  th e  permissible 
brightness of lighting un its  w ithin specified 
angles of view, an d  to the determ ination  
of recom m ended values of illum ination ac­
cording to  th e  na tu re  of the “  visual ta s k .”  
F o r the la tte r , tw o diagram s— term ed 
I .E . S. Illum ination C harts—were provided. 
One referred to n a tu ra l lighting and  gave 
values of daylight factors while th a t refer­
ring to  artificial lighting gave values of 
illum ination, in lum ens per sq. f t .  These 
values formed a  geometric series, such th a t, 
by six steps, th e  illum ination was m ulti­

plied ten-fold. The charts  were so designed 
th a t they  gave, a t a glance, a m axim um  of 
inform ation. A nother im p o rtan t feature  of 
th e  new Code was a section dealing w ith  
the quality  of lighting and , in  particu lar, 
w ith  the avoidance of glare.

The provisions of the Code w ere based on 
the resu lts of num erous scientific investi­
gations and . for th is reason, the Code was 
an au tho rita tive  docum ent, and  should 
prove m ost useful.

Book Review
Radio Receiver Design. B y K . R . Stuh- 

l e y .  (L ondon: C hapm an and H all). 
P p . xv +  ISO. 2Ss. net.

This volum e by D r. Sturley is P a r t  I I  
of his radio technique studies and includes 
the theoretical trea tm en t and  practical 
realisation of topics no t included in  P a r t  I . 
The principal divisions: are  Audio F re ­
quency Amplifiers, Television and  F re ­
quency M odulated Receiver Design. W hile 
the detailed  trea tm en t m ay  no t offer 
anyth ing  stric tly  new, the thoroughness 
of * th e  discussion is exceptional in  w ar­
tim e books, a n d  th e  au th o r and  publishers 
can alike be congratu lated  on th e  clarity  
of expression in  w hat is, under present 
paper restrictions, highly condensed. The 
two volumes taken  together form a  valu­
able source-book th rough  its  careful tr e a t­
m ent of its  references to  those divisions 
of radio com m unication particu larly  applic­
able to  broadcast reception  u p  to  th e  
com m encem ent of the war, the m ain 
features of which will probably  hold sway 
for some vears to  come. L .E .C .H .
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Mr. Churchill’s Luxury ’Plane
A ll-B ritish  Electrical Equipment in the ' ‘ Skymaster”

BE H IN D  the announcem ent last week 
th a t Mr. W inston Churchill has re­

tu rned  to  the H nited  S tates the  “  Sky- 
m aster ’’ a ircraft, which was presented  to

The electrical equipm ent, supplied by 
the aeronautical departm ent of the G.E.C., 
comprised an  a ircraft refrigerator, cooker 
and h o t cupboard, an electrically-heated 
lavatory  seat, a  lum inous stew ards’ call 
system , cabin and  berth  lighting fittings, 
illum inated shaving m irror, a  h o t and  cold 
w ater system  and  electric fa n s ; equip­
m ent designed and  m ade as a result of tests 
carried ou t on a  “  Y ork ”  aircraft, used 
previously by Mr. Churchill, and  which 
flew th e  K ing to  Ita ly . '

Tho cooking equipm ent was capable of 
providing, from raw food taken  aboard  the 
aircraft, a  four-course ho t m eal for 20 
people, the meals being cooked on  th e  air­
craft grill-boiler and kep t w arm  in a  two- 
com partm ent hot-cupboard. This B ritish 
cooking equipm ent was exclusive to  th e  air­
craft used by Mr. Churchill, for even the 
Skym aster C54B, used by Ihe  late Presi­
den t Roosevelt was devoid of all cooking 
facilities.

The a ircraft grill-boiler is fitted  w ith  a 
heating  elem ent, common to  the ho tp late  
and  the  grill. W hen the ho tp la te  is re­
quired for boiling, a  deflecltor plate  is p u t

Another view of the galley showing the Coldair 
refrigerator

View of the galley showing control panel for 
electrical equipment. The sliding doors conceal 

the plate rack, below which is the boiler

him  la s t year by  President Roosevelt, lies 
the story of B ritish endeavour which pro­
duced the  m ost luxuriously appointed air­
plane in  the world.

The a ircraft was delivered to this 
country  as a  shell and  was modified by Sir 
W. G. A rm strong W hitw orth  A ircraft, 
L td ., of Coventry, th e  furnishing was 
undertaken  b y  L . A. Rum bold and  Co., 
L td ., of London, W ., and  th e  electrical 
equipm ent, which was far in advance of 
any  such gear previously installed in a ir­
craft, was m anufactured by  th e  General 
E lectric Co., L td .

The “  Skym aster ” carried a  crew of 6 
and  had  accommodation for 10 passengers. 
The a ircraft was completely soundproof 
and  its  appointm ents included a confer­
ence room panelled in w alnut, w ith seat­
ing for eight people.
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in to  position, while for grilling th e  deflec­
to r p late is rem oved ; after switching on, 
the  grill is ready for use in two or three

570

One of the toilets with an illuminated mirror 
on the right. The cupboard houses the water 

storage heater

m inutes. The un it m easures 11} in. x  
10} in. x  10} in., weighs 21 lb. and  the 
loading is 1 800 W  a t 24 V.

The hot-cupboard  is 2 ft. in height, 10} 
in. deep and  16 in. wide, and  it  weighs 
23} lb. L ike th e  grill-boiler, i t  is con­
structed  of alum inium , the cavity  between 
the inner and  outer casings being lagged 
w ith “ Idagrass.”  The upper com part­
m en t is heated  by .two, and  the lower com­
partment. by  three, dem erits, each of the 
sheathed-w ire type, separately  controlled; 
w hen all elem ents are switched on a  tem ­
perature  of 350 *F. can be reached.

The w ater boiler has a draw -oS capacity 
of 2 gall. I t  is installed in th e  aircraft 
pan try  prim arily for boiling w ater for 
tea, etc. The loading is 1 kW , each ele­
m ent being of 250 W  for 24 V supply.

A lum inous call system  incorporates 
a  relay switch, which, when electrically- 
operated b y  m eans of a call push , closes 
certain contacts and  completes th e  circuits 
o f various indicating lam ps. The energis­
ing curren t, w hich flows w hen a call push 
circuit is closed, is used to  release the  lock 
m echanism  which norm ally keeps (the lamp

contacts apart. W hen the call push  circuit 
is opened those indicating lam p circuits re­
main closed, since th e  contacts of th e  re- 
iay sw itch can be separated  only by  pres­
sure of a  re-set bu tto n  w hich is an  integral 
paiit of th e  sw itch. In  addition  to  the 
visual indication, an audible signal device 
is incorporated and  arranged to  function 
only when the call push circuit is closed.

The main w ater tan k  is situa ted  in the 
roof of the fuselage and  w ater is gravity  
fed from this tan k  to w ater Storage 
heaters installed under w ash-basins in the 
toilets. These w ater heaters are  designed 
to provide } gall, of w ater a t  I50°F ., w ith 
a time lag of approxim ately 10 m in. An 
adjustab le  therm ostat controls the  current 
to each heater, th e  loading of which is 
500 W  a t  24 V.

Raw  foods taken  aboard  the a ircraft for 
cooking were stored until required in a 
Coldair 5.75 cu. ft. lightw eight a ircraft re­
frigerator, the cabinet of which is con­
structed  of alum inium  alloy and  is speci­
ally designed to  give the necessary streng th  
using m etal of minim um  thickness. The 
equipm ent incorporates special features to 
enable it  to  function satisfactorily despite 
sudden changes of am bien t conditions en­
countered in long-distance flying.

Special light-weight 24 V d.c. aircraft 
fans were installed in m any parts  of the 
“ Skym aster,”  including the cabins, cock­
p it and  galley. Tho m otor is designed for 
24 V operation and  consumes .8 A. F u r­
ther, 24 V fans, w ith 15 in. dia. blades, kep t 
the  air circulating in the a ircraft when on 
the ground, a  feature of im portance in 
tropical climates.

Lighting Arrangements
The lighting of the “  Skym aster ”  was 

provided by  specially designed lightweight 
lighting fittings, providing individual light­
ing for each passenger seat, together w ith 
general lighting in the corridor and  also 
in the passengers’ com partm ent. The 
conference room lighting was provided by  
th ree bowl fittings incorporating three 
lam ps in each fitting, the switching 
arrangem ent enabling one, two or three 
lam ps to  be sw itched on as required. The 
toilets of th e  “  Skym aster ”  were equipped 
w ith electrically-heated lavatory  seats. 
Tliis device consists of a  sheathed wire 
elem ent le t into a  recess on the sea t of a 
stan d ard  M ark I I  “  E lsan  ”  a irc ra ft 
closet, and  has a loading of 50 W  a t  24 V. 
W hen the lid is down the hea te r is 
sw itched on, and  w hen the sea t is up  the 
sw itch (which is a tta ch ed  to  th e  base of 
the lid) is sw itched off.

R aw tenstall E lectric ity  Com m ittee re ­
comm ends the appo in tm en t of M r. Thomas 
Stockwell as electrical engineer.
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TH E  Mersey and  N orth  Wales Centre of 
I .E .E . was congratu lated  on Monday 

n igh t on being th e  first centre to  resume its 
annual dinner after the w ar h iatus. H eld a t 
Reece’s R estaraun t, Liverpool, the gather­
ing was thoroughly representative of 
academic, professional, municipal and in­
dustrial electrical engineering interests. Mr. 
J . O. Knowles presided.

Aid. A. Critchley, who th a t  day was 
elected chairm an of the Liverpool Elec­
tr ic ity  Committee, in proposing the toast of 
the in stitu tion , pa id  tr ibu te  to  B ritish  en­
gineers and  physicists for their work during 
the war years. I t  had been rightly said it 
was an  engineers’ iwar, b u t, too, i t  was 
going to be an engineers’ peace, for upon 
engineers would devolve increasingly the 
responsibility of producing the benefits of 
a  new era of progress.

Engineers’ Achievements
D r. P . D unsheath  (president I .E .E .)  said 

we were facing a  m om entous period, no t 
only in th e  h istory  of this country, b u t in 
th e  h isto ry  of electrical engineering and  of 
th e  in s titu tion . N ever before had  we been 
a t  the  end of a  period which h ad  produced 
so m uch in th e  engineering field, nor faced 
a  fu tu re  so frau g h t w ith unknow n factors 
and , a t  the same tim e, of such great 
promise. Looking back over the last six 
years, electrical engineers could bo really 
proud  of th e  accom plishments in  a great 
m any  fields of activ ity , b u t n o t even they, 
no r -the in stitu tion , knew  the whole story. 
In  th e  years 1939, 1940 and  1941 the o u tp u t 
of electrical energy in th is country  increased 
by  som ething like 47 per cent, w ith a re­
duction of abou t 27 per cent, in personnel 
—a  very  considerable achievem ent. N ot 
only were th ey  faced w ith  difficulties in 
carrying o u t these extensions, b u t they  had  
no end of trouble due to breakdow ns and 
also bom bing. H e understood “  outages ” 
of th e  grid during tho w ar num bered abou t 
2 000, of which 73 per cent, were due to  
home faults. Instancing  the  progress w hich 
had  been m ade in comm unications, he said 
th a t  in the  E m pire netw ork there were 
abou t 100 000 miles to ta l circuit. This 
E m pire netw ork had  been th e  subject of 
some discussion lately, b u t w hatever the 
fu ture of th is g reat organisation, all could 
be proud of its contribution  to  th e  success­
ful conduct of the war. On th e  technical 
side, one outcome was th a t  the B.B.C. to ­
day  had  th e  largest long-wave tran sm itte r 
in th e  world, which had  a  delivery to  the 
aerial of som ething like 800 kW  and , in 
addition, the w orld’s largest short-wave 
transm itter, w ith  an  equally magnificent

technical perform ance. W ithin the nex t 
few years they  would hear even m ore of 
th a t  m ost outstanding  achievem ent, radar.

Paying tr ib u te  to  the  m anufacturing \side 
of the industry , including all grades of per­
sonnel for th e  loyalty  and  devotion to  du ty , 
Dr. D unsheath  said th a t  w ithout th e  radio 
valve and the cathode tube we should no t 
have got very far in  locating objects hidden 
by  cloud and  fog. The use of th e  valve de­
veloped to  such an ex ten t th a t  in  the last 
year of the w ar 38 000 000 therm ionic 
valves were m ade for the Services. Before 
th e  w ar th e  cathode-ray tube  was no t much 
more than  a  scientific toy. Annual m anu­
facturing ou tp u t rose to  som ething more 
th an  300 000. Clearly, the results of these 
advances would be applied in m any ways, 
notab ly  as aids to  navigation in a ir travel.

Replying to  the to as t of the Guests, 
which was gracefully proposed by Mr. J . 
Eccles (city electrical engineer, Liverpool), 
th e  Lord Mayor of Liverpool (Aid. Luke 
Hogan) said there was m uch speculation 
about th e  fu ture of the electrical and 
kindred industries in relation to  national 
economy. One thing generally adm itted  
was th a t electrical engineering, w hether 
under private  o r S tate control, had always 
been able to  a tt ra c t first-class brains, and 
they  could be sure th a t th a t would con­
tinue.

Atomic Energy to Speed Government
Some people said they  were against 

Government control because they  disliked 
bureaucracy, because of the miles and  miles 
of red tape—there was still a  great deal of 
it—and lack of quick decisions resulting in 
inefficiency. These m ight be  good reasons, 
b u t he was inclined to  believe they  were 
no t the real reasons. Their views m ight 
be influenced by a little  false van ity , per­
haps indifference, if no t selfishness and  fear 
of progress. No one knew w hat the 
G overnment was going to  do in regard to 
the m ajor industries. All he knew was 
th a t if they  did n o t m ake greater strides 
in  dealing w ith some of th e  fundam ental 
problems th a t dem anded a tten tion , a  little  
atom ic energy ought to  be directed into 
the seats of the m ighty.

Mr. W. K . B rasher (secretary, I .E .E .)  
congratulated the  Mersay and  Nonth W ales 
Centre on being th e  first to  re -s ta rt its 
annual dinner. H e hoped w ithin th e  nex t 
twelve m onths o ther centres would do th e  
same and  get back  Ito their norm al routine. 
Jo in t central m eetings'also ought to  be  re ­
sum ed. H e proposed th e  toas t of the Chair­
m an, which was acknowledged by  Mr. J .  O. 
Knowles.
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News in Brief
Tum m el-Garry Scheme.—The p rayer for 

tire annulm ent of the O rder to se t the
Tumm el-Garry hydro­
electric scheme into 
operation, which was 
moved in  the House 
of Commons by Mr.
M 'N air Snadden, was 
defeated  by 263 votes 
to  45.

Surplus Scientific 
E q u i p m e n t .  — Ar- 
r a n g o m e n t s  have 
been made to  give a 
general p riority  t o  
educational establish­
m ents in  the acquisi­
t i o n  o f  scientific 
equipm ent and  appa­
ra tu s  from surplus 
G overnm ent stocks, 
and  speoial a tten tion  
is to be given to those 
establishm ents whose 
needs are particularly  
urgent.

Telephone K i o s k  
L ighting .— The A s ­
sistan t Postm aster- 
General s ta ted  r e ­
cently th a t  since th e  black-out regu­
lations were w ithdraw n, lighting has 
been restored  in approxim ately  26 400 te le­
phone kiosks, and  will be restored in  a 
fu r th e r 1 800 as soon as th e  necessary 
equipm ent can be m ade available or supply 
cables connected. Some 8 000 kiosks, 
m ostly  in ru ra l areas, have no lighting, in 
m ost cases because there iis no pow er 
supply in the ir neighbourhood.

School Heating.—The Glasgow E duca­
tion  Com m ittee has arranged  for the elec­
tric ity  departm en t to  instal electric hea t­
ing a t  Penilee tem porary school a t  a  cost- 
of £655.

Carlisle E . A. W. —The newly-formed 
Carlisle b ranch  of the E lectrical Association 
for W omen has held its first m eeting. The 
first chairm an is Mrs. M. F raser, lion, 
secretary  Mrs. Sewell, and treasu rer Mrs. 
W atson. Speakers a t  the m eeting in ­
cluded Miss N. Balls of the N ational E xecu­
tive and  Mr. A. C. T hirtle  (Carlisle city 
electrical engineer).

Incompetent W iring.—A t a  m eeting of 
the  Chester E lectricity  Com m ittee the 
E lectrical Engineer reported  th a t  a  num ber 
of cases of incom petent w iring had  been 
orought to  h is notice, an d  he suggested th a t 
a w arning be issued to  the public of the 
need to  em ploy com petent persons in order 
I o comply w ith  the safety regulations. The 
Town Clerk was au thorised  to  issue a  w am - 
i ig accordingly.

Caroline Haslett T rust.—A m eeting to 
announce the inauguration  of the Caroline 

H asle tt T r u s t  f o r 
establishing scholar­
ships and  travelling  
exhibitions in  electri­
cal housecraft will be 
held a t  the head­
quarte rs of th e  E lec­
trical Association for 
W omen on N ovem ber 
28, under the chair­
m anship of Mrs. M.
B. Jackson, w hen the 
speakers will be the 
R igh t H on. E llen 
W i l k i n s o n ,  M .P., 
M inister of E ducation  
and Mr. H . Hobson, 
chairm an, C e n t r a l  
E lectricity  B oard.

F u e l  E c o n o m y  
Appeal.— The Minis­
t r y  o f  F u e l  a n d  
Pow er has issued a 
w arning th a t  unless 
there as s tr ic t ecb- 

nom y in th e  use of 
electricity  th is w inter 
i t  m ay be necessary 

for the supply to  be cu t off over large areas 
in  th e  m ornings as was done la s t w inter, 
and  also betw een 4 and  6 o’clock in  the 
afternoons.

W O R L D  P O WE R  C O N FE R E N C E
Tho In ternational E xecutive Council of 

the W orld Pow er Conference m e t in Lon­
don on T uesday and  W ednesday to  discuss 
tho post-w ar revival of th e  constituen t 
national com m ittees an d  the ir field of 
fu ture action.

Delegates included those from  G reat 
B ritain , all th e  B ritish  Dominions, Ind ia , 
Belgium, D enm ark, F rance , Greece, 
Luxem bourg, N etherlands an d  N etherlands 
E ast Indies, Poland, Sweden, Switzerland, 
and  the U nited S tates.

T he W orld Pow er Conference, whose 
executive chairm an is S ir H arold H artley , 
has its central office a t  36, K ingsway, Lon­
don, W .C.2. I t  was founded in G roat 
B ritain  in 1924, being opened in  the confer­
ence hall of th e  B ritish  E m pire E xhibition, 
W embley, where over 1 000 delegates and 
mem bers a tten d ed  from  43 countries. The 
second conference was held in  Berlin in 
1930 and  the th ird  a t  W ashington in  1936. 
Sectional m eetings have been held in 
different capitals.

On Tuesday the B ritish  Com m ittee of 
th e  conference en terta ined  the In te r­
national E xecutive a t  dinner a t  the D or­
chester H otel.

T W E N T Y  - F IV E  Y E A R S  AGO

F ROM  T h e  E l e c t r i c i a n  of 
N ovem ber 19, 1920 : Some

people, including certain Members 
oj Parliament, are becoming im ­
patien t a t the delay in the form a­
tion of Jo in t E lectricity A uthori­
ties and would like to bring pres­
sure to bear upon the Commis­
sioners to expedite m atters. For 
instance, Mr. Seddon asked the  
M inister of Transport in  the House 
of Commons w hether the work of 
carrying ou t the various electricity 
schemes could be p u t in  hand a t 
once in  order to give work to the 
unem ployed, and to provide 
much-needed electric power lor 
new industries. Mr. N eal’s reply 
to this was som ewhat indefinite, 
and added hu t little  to our know ­
ledge of the subject.
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High Voltage Research
The Parsons Memorial Lecture—W o rk  at the N.P.L.

A T th e  m eeting of th e  In s titu tion  of 
Electrical Engineers, on Novem ber 15, 

Mr. R . Davis, of the N ational Physical 
Laboratory , gave the  Parsons Memorial Lec­
tu re . Mr. P ercy  Good w as in th e  chair in 
th e  absence of D r. P . D unsheath , th e  presi­
dent, whom it was explained had  been de­
tained  in  Paris on account of fog. The 
Chairm an said this was the  first post-war 
lecture for which provision w as m ade b y  the  
Committee responsible for arranging the 
form  which the memorial to  Parsons 
should take. There was, he said, a  memo­
rial in  W estm inster Abbey, and  a  Parsons 
Memorial L ib rary  in  London House in con­
nection w ith th e  Dominion S tudents’ Hall 
there. These provided a  m easure of satis­
faction to  the individual, b u t the Parsons 
Memorial Lecture provided an opportun ity  
of a collective rem inder of the contribution 
Parsons m ade to  the benefit of all. H e re­
called th a t th e  arrangem ents were th a t  there 
was to  be a lecture every fourth  year on the 
N orth E ast Coast to  in terrelate w ith  three 
successive lectures in  London. The scheme 
provided for th e  London Lecture a t  the in­
vitation  of th e  R oyal Society to  be de­
livered in  the first instance before the 
I .E .E . and  in tu rn  before the In s titu tion  
of Mechanical Engineers, the  Institu tion  of 
Civil Engineers, the In s titu tion  of N aval 
A rchitects, the In s titu te  of M arine E n ­
gineers, the Physical Society and the In s ti­
tu te  of Physics. The N orth  E ast Coast 
lectures were to  be delivered in  tu rn  before 
th e  N orth  E ast Coast In s titu tion  of E n ­
gineers and  Shipbuilders, and the In s titu ­
tion of Engineers and Shipbuilders in 
Scotland. E ach  lecturer would receive a 
bronze medal.

High Voltage Problems
Mr. D avis, who spoke on high voltage 

research a t  th e  N .P .L ., said th a t  the form a­
tion of th e  Central B oard b y  th e  1926 Act 
stim ulated  in terest in  high voltage p rob­
lems because of the decision to  tran sm it a t  
a  three-phase voltage of 132 kV  between 
phases. In  th is country  a t  the tim e there 
were, w ith one or tw o exceptions, no high 
voltage laboratories for the study  of such 
problem s, and  so th e  h .t .  laboratory 
a t  the N .P .L . was completed and a num ber 
of m anufacturing concerns and universities 
provided similar facilities for themselves.

T he chief problem  in th e  utilisation of 
high voltages was th e  efficient use of the 
availablo dielectrics, w hether gaseous, 
liquid or solid. I t  was because Sir Charles 
Parsons was in terested  in th is problem th a t  
the-subjec t chosen could be considered su it­

able for a lecture in  his m em ory. In  1929, 
he and  Mr. Rosen read  a  paper before th e  
I .E .E . on th e  direct generation of a .c. a t  
high voltages, in w hich they  discussed th e  
design and  operation of an  a lternato r for 
generating a t  33 kV.

W ith th e  extension and  interconnection 
of overhead transm ission lines, th e  possi­
bilities of disturbances and in terruptions 
due to  switching operations and  over­
voltages caused by d irect lightning dis­
charges to p a rts  of the system , as well as 
indirect discharges, were greatly  increased. 

This had  necessitated the study  of the tra n ­
sient response of electrical netw orks and 
the  behaviour of dielectrics w ith transien t 
or surge voltages, leading to  a  considerable 
increase in knowledge of surge phenom ena. 
T hanks to  the work of Schonland in South 
Africa and M cEachran and  others in 
America, knowledge of the na tu re  of the 
lightning discharge had  also greatly  in­
creased. A contribution to th is work had  
been m ade by  the E .R .A . in  co-operation 
w ith the N .P .L .

Measuring Methods
Mr. Davis said he would be chiefly con­

cerned w ith those aspects of high voltage 
pertaining to testing technique, m easur­
ing m ethods and some of th e  general results 
of such m easurem ents. There was a grow­
ing tendency for high voltage equipm ent to 
be accepted on th e  basis of perform ance 
under surge conditions as well as, o r in 
some cases, in  place of, working frequency, 
th e  reason being th a t such equipm ent in 
service was no t likely to  be subject to over­
voltages a t  the working frequency, while 
surge cver-voltages were extrem ely prob­
able.

H igh power frequency voltages were 
readily obtained by  th e  interconnection of 
two or more transform ers. T he equipm ent 
a t th e  N .P .L . was unusual in th a t no oil 
was used. This m ade it  easily possible to 
derive interm ediate voltages ' from -points 
on the winding. The transform ers were 
supplied by  a  sine wave a lternato r, and  a t  
full excitation gave 1 000 000 V.

One of th e  first research projects under­
taken  was th e  m easurem ent of high power 
frequency voltages. This was usually 
effected w ith th e  aid of a voltage 
divider, a fraction of the to ta l voltage 
being read on a  suitable voltm eter. 
Dividers incorporating resistances were no t 
generally used above 50 kV. To avoid 
excessive power consum ption, th e  value 
of the resistance m ust be high and the bulk 
considerable to  aid  h ea t dissipation. Con­
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sequently  th e  resistor had  large capacitance 
to  ea rth  through which cu rren t flowed from  
the resister giving rise to  errors in 
m easurem ent. Capacitance dividers were 
therefore adopted, and  diagram s of 
two m ethods of m easurem ent were 
shown. One was the capacitor voltage 
divider arranged for the m easurem ent of 
peak and  r.m .s. voltages. T he agree­
m en t betw een th e  two m ethods was said to  
be very close. The high voltage capacitor 
m ust be completely shielded if the  capaci­
tance was to  be independent of voltage. An 
a ttem p t to m ake such a  condenser, utilising 
vacuum  as th e  dielectric, failed because of 
the difficulty of outgassing th e  electrodes. 
Completely shielded condensers using com­
pressed gas for th e  dielectric had  been 
m ade for voltages up  to  500 kV, th e  limit 
being im posed by th e  size of th e  tu b e  avail­
able for insulating the high voltage elec­
trode. B y th e  provision of an  interm ediate 
electrode, however, th e  need for very  large 
insulating tubes was avoided.

The high voltage shielded capacitor per­
formed an  im portan t function as a standard  
of zero phase angle in high voltage bridge 
circuits for the m easurem ent of power fac­
tor. In  voltage divider m ethods of m easur­
ing high voltage, the  u ltim ate  reference was 
to  th e  standard  cell, an d  th e  m ultiplying 
factor was large. Several workers in recent 
years h ad  m ade absolute m easurem ents of 
r.m .s., voltage u p  to  values of one or two 
hundred  kV, and  th e  N .P .L . proposed to 
m ake a  study  of absolute m ethods of 
m easuring high voltages.

Natural Phenomena Reproduced
High d .c. voltages had  u p  to th e  present 

been used m ainly for physical research, and 
th e  two main m ethods of producing them  
were b y  m eans of electrostatic generators of 
th e  V an der G raaf type— an elaboration of 
earlier electrostatic m achines—and  voltage 
m ultiplying circuits incorporating recti­
fiers and  condensers. Resistors and  a  sensi­
tive current m easuring device provided a 
convenient m ethod of m easuring high volt­
ages. The N .P .L . had  constructed a  re­
sister of 100 megohms w hich had  proved 
satisfactory  for voltages up  to  100 kV. The 
resister consisted of a num ber of carbon 
film resisters in series and  im m ersed in 
transform er oil.

Fo r th e  production of h igh surge voltages, 
capacitors were charged in parallel and  dis­
charged in series via spark gaps. To ensure 
th a t  an  outpus voltage of given am plitude 
■was obtained, i t  was usual to  charge the 
capacitors of th e  generator to an  appropri­
ate  voltage and  then  to  in itia te  breakdow n 
of th e  gaps b y  a  surge applied to th e  m iddle 
of a  three-electrode gap. Provision had 
been m ade for a  20-stago equipm ent. Each 
stage had  a capacitance of 20gF, an d  a

m axim um  voltage of 100 kV, so th a t  the 
nominal o u tp u t was 2 000 kV from a 
capacitance of 0.01 ¡xF.

T he im pulse generator would be arranged 
to  deliver voltages or currents lasting from 
less th an  a m illionth of a  second to several 
hundred millionths, to  im itate the tim e 
scale of th e  tran sien t electrical phenom ena 
occurring in natu re . F or m easurem ents of 
such phenom ena, where th e  u n it of tim e 
was the microsecond, the high speed 
cathode-ray oscillograph was of supreme 
im portance.

For th e  m easurem ent of high transien t 
voltages, a voltage divider was required, 
and  th is could be constructed from capaci­
tors or resisters, o r combinations of them . 
A simple m ethod devised by  Mr. G. W. 
Bowdler a t  the N .P .L . was described.

Analysis of Transient Response
The m athem atical analysis of the tra n ­

sient response of electrical netw orks was 
simplified by  the use of th e  operational 
m ethods developed b y  Oliver Heaviside, 
in some complex ne tw o rk s ,. for exam ple 
transform er windings, th e  analysis became 
involved and, m ore serious, the different 
param eters were no t know n w ith certain ty . 
Mr. Davis concluded th is section of his 
lecture w ith a  dem onstration of a piece of 
appara tus designed for d irect observation of 
response to  transien ts, which he said  had  
found m uch favour in high voltage labora­
tories. I t  consisted of a  surge generator in 
com bination w ith  a  cathode-ray oscillo­
graph. The generator produced a surge 
which was applied to  th e  netw ork and  the 
resulting voltage across a portion of the n e t­
work, which m ight be proportional to  the 
cu rren t in the netw ork, was applied to  the 

oscillograph. The whole process was m ade to 
occur recurrently—in the  case of th is equip­
m en t 50 tim es per second—and a steady 
picture appeared on th e  screen which could 
be exam ined a t  leisure and  photographed. 
An indication was given of th e  response of 
the netw ork to  (1) a  rectangular voltage; 
(2) a chopped wave, such as m ight be  pro­
duced by th e  flashover of an insulator on a 
transm ission line; and  (3) an exponential 
wave such as is used in testing.

T he high voltage characteristics of dielec­
trics was nex t discussed. In  dielectrics of 
appreciable thickness, dielectric loss on a .c., 
or ohmic loss on d .c ., m ay lead to  a rise in 
tem perature or even to  therm al instability . 
To m easure electrical streng th  under known 
conditions of tem perature, e tc ., these pheno­
m ena m ust be avoided. M easurements of 
electric streng th  a t  high voltages were 
therefore best m ade b y  impulse voltages 
of short duration  (between a microsecond 
and  a millisecond). T he results of N .P .L . 
impulse tes ts  on a  num ber of m aterials a t 
voltages up  to  several hundred  thousand.
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suggested th a t the conception of electric 
streng th  as a characteristic of a 
m aterial, corresponded to a  reality . I t  
seemed probable th a t in general b reak ­
down, gradients of solid dielectrics in  a  
uniform field were independent of th ick ­
ness over a  wide range provided th a t  th e  
tim e of application was longer th an  a micro­
second bu t too short for the generation of 
appreciable heat.

Protection of Equipment
Summ arising a  lengthy section of the lec­

tu re  on high voltage characteristics of elec­
trical equipm ent, and  the insulation of a  
transm ission system , Mr. D avis gave a  brief 
outline of the steps th a t m ight be taken  to 
proportion correctly the insulation in a 
transm ission system . H e said th a t  failure 
a t  power frequencies should be avoided by 
suitable proof tests  and, in the case of ou t­
door insulators, by  controlling the voltage 
distribu tion  across the  string. T he weak 
link in the system  to which insulation 
failure, inevitable w ith surge voltage, 
should be confined m ight bo th e  smallest 
air gap in the system , an  expulsion tube, 
or a  surge diverter. In  the case of the first 
two, th e  level of insulation should be such 
as- to  avoid too frequent operation. P rotec­
tive equipm ent for term inal stations should 
be close to th e  sta tio n  to  avoid voltage 
increase due to  reflection a t  th e  station. 
The flashover characteristics of line insula­
tors, including arcing fittings, should be 
appreciably higher than  those of the weak 
link, and  the flashover voltages of th e  fit­
tings should be below those of the insulators 
w ith which they  were associated so th a t 
any  flashover was rem oved from the surface 
of the insulation. O n p a rts  of the system  
exposed to  lightning and where th e  chances 
of back flashover wore considerable, such as 
a t high towers or areas where the earth  
resistance was high, expulsion gaps w ith 
flashover characteristics appreciably lower 
th an  those of ad jacen t insulators and gaps 
m ight be fitted. Such devices would ensure 
th a t  flashover was no t followed by  a sus­
tained arc w ith consequent local damage 
and possible in terrup tion  of supply.

I t  was added th q j an actual use was con­
cerned w ith  th e  characteristics of m anufac­
tu red  equipm ent and th a t  a  considerable 
am ount of work had  been done a t  the 
N .P .L . on the  behaviour of appara tu s of 
all types. I t  would be economically im ­
practicable to  insulate a  transm ission sys­
tem  sufficiently to  avoid any  possibility of 
breakdow n, and  an  im nortan t problem  was 
to  proportion th e  insulation of th e  system 
to  restrict failures in th e  m ost convenient 
locality and the least expensive equipm ent, 
and  to  lim it as far as possible th e  shock to  
th e  expensive equipm ent.

Finally, the lecturer discussed the* 
protection of barrage balloons and  person­
nel against lightning, which also illustrated  
some aspects of the problems of protection 
against lightning. In  1937, th e  Air M inistry 
se t up a Committee under th e  chairm an­
ship of Sir George Simpson to exam ine prob­
lems associated w ith th e  flying of balloons 
in thundery  w eather. This Committee 
m ade recom m endations directed to ensuring 
the safety  of the crews and  to  reducing the 
vulnerability  of balloons to  electric curren t, 
associated w ith  b rush  discharge. A gainst 
destruction  by a  lightning stroke to  a  bal­
loon it. was felt th a t  useful m easures were 
probably im practicable.

L ater, doubts grew concerning th e  role 
played by brush  discharge in  causing 
balloon casualties, and as a  result of tests 
i t  was concluded th a t  w hen balloons were 
destroyed through the agency of atm o­
spheric electricity, the cause was a direct 
stroke involving hundreds of am peres, and  
no t brush discharge involving curren ts of 
milliam peres.

Audible Lightning Predictor
The question was then  posed, could bal­

loons bo protected  against direct strokes? 
As it  was not- practicable to provide per­
fect protection  for balloons the need was 
felt for some thunderstorm  w arning de­
vice, and  an instrum ent was devised which 
depended for its operation on th e  steady 
and transien t currents in the balloon cable. 
E ventually  the audible lightning predictor 
was developed, and  th is device acquired suf­
ficient favour to  be utilised in barrage 
control.

A ttention  was also given to  th e  protec­
tion of balloon crews and  safety regulations 
were form ulated. T hroughout th e  long 
period th e  balloon barrage was in  operation, 
no casualties due to lightning occurred when 
th e  safety  regulations were observed.

In  conclusion, Mr. Davis said th a t high 
voltage research in  th e  fu tu re  m ust cover a  
very  wide field. Measuring m ethods and  
techniques were capable of im provem ent, 
and more knowledge was required as a basis 
for the form ulation of sound tost speci­
fications to ensure good perform ance of 
equipm ent in service. New m aterials were 
being produced and required study , and new 
projects such as transm ission a t  250 kV, or 
using d.c. would presen t new  prob­
lems. Co-operation w ith th e  physicist was 
needed in studying th e  fundam ental p ro­
perties of insulators and  sem i-conductors, 
and in investigating breakdow n problems. 
The field was so wide th a t there was need 
for a great am ount of co-operation and for 
men of th e  wide range of in terest and  capa- 
b ilitv  of Parsons. The N .P .L . w as eager to  
do its part.
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High Voltage Overhead Lines
Review of Progress in Design on the Grid S/stem

A  P A P E R  'by Mr. W . J .  Nicholls, of
the C entral E lectric ity  B oard, on

“  R ecent Progress in the Design of the 
High-Voltage O verhead Lines of the 
B ritish  Grid S ystem ,”  an  ab s trac t of 
which was given in  our las t issue, was 
read  and  discussed a t  a  m eeting of the 
I .E .E . Transm ission Section on Novem­
ber 14.

The paper reviewed the progress th a t  
has tak en  place in the last 15 years in
th e  design of the steel-tow er high-voltage
transm ission lines of the Central E lectricity  
B oard. Lines operating  a t  132 kV were 
dealt w ith separately  from those operat­
ing a t  66 kV  and  33 kV. Changes in  con­
ductors, joints, insulators and  tow ers have 
been  m ade in the  light of experience, and  
a  record of these w as given as well as of 
o ther im provem ents of a m inor character. 
The behaviour of s.c.a. conductor and  the 
m ethods em ployed for jo inting i t  were de­
scribed in detail, and  alternative  copper 
conductors w ere also m entioned. The 
developm ent of new types of insu lators 
to  su it operating  conditions in th e  country  
was described. The steps taken  to  reduce 
th e  effect of lightning, e .g ., m ore effective 
earth ing , gap control, and  the lim ited use 
of double earth-w ires, w ere covered, and  
a lterations in  tow ers w hich have proved 
advisable were detailed.

Mr. E. Ambrose (Messrs. Highfield and  
R oger Smith) said he had  been hoping 
som ething w ould have been  said why in 
some areas the .towers w ere constructed  
of copper-bearing steel, w hereas th e  
m ajority  of the o ther tow ers were plain 
m ild steel galvanised. I t  w ould be in­
teresting  to  know w hat had  happened, if 
any th ing  a t  all, and  w h a t was the com­
parison betw een the tw o types in  regard 
to  m aintenance. The construction  of the 
grid  had  afforded opportunities for carry­
ing ou t original w ork in m any directions, 
in  addition  to  the  towers, an d  a  similar re­
view in ano ther 15 years would, no doubt, 
indicate fu rth er in teresting  progress. As 
to  conductor lengths, the original con­
ductors were supplied in drum  lengths, 
which m ean t th a t  frequently  i t  was neces­
sary  to  have m id-span joints, and  th e  de­
sign of these h ad  led to  m any headaches. 
More la tte rly , however, th e  conductors had  
been supplied in lengths w hich enabled a 
num ber of complete spans to  be worked 
o u t w ithout finishing up w ith a  mid-span 
jo in t.

M r. R. W . Mountain (Messrs. K ennedy 
and  Donkin), a  m em ber of th e  institu tion

and  also representing the S truc tu ra l B uild­
ing Engineering Division of . th e  In s titu tion  
of Civil Engineers (m embers of which were 
given a welcome to this meeting) said the  
general sta tem en t, in connection w ith  the  
v ibration of conductors, th a t  th e  stress in 
the alum inium  strands should n o t be 
grea ter th a n  abou t 20 per cent, of the 
breaking stress of the alum inium  to  avoid 
danger from  v ibration , ra th e r indicated 
th a t th e  steel core could n o t be fully used, 
and  th a t was probably one of the lim ita­
tions of the s .c .a . cable. Reference was 
m ade to corrosion, and  i t  w ould be in ­
teresting  to  know if o ther conduotor 
m aterials had been considered, in addition 
to  s.c .a. and  certain  a lternatives used 
during the  w ar. H ad  consideration been 
given to  alum inium  alloys such as the 
light alloy w hich was used in  Sw itzerland 
some 15 years ago ? W ith  regard  to  m id­
span joints and  the need for avoiding 
them , i t  m ight be th a t they  would have 
to  be inserted  due to  breakdow n, or 
dam age, a fte r  the line had  been erected. 
Could the au th o r say w hether experience 
of the  double-earth  wire since 1938 showed 
this ty p e  to  be justified by the im proved 
p ro tection  against lightning ? Finally , 
he asked w hether i t  w ould be possible to 
use a  stan d ard  design of overhead lines in 
fu ture , w hich m ight reduce, to  some ex­
ten t, the  w eight an d  the cost, bearing in 
m ind th a t there  were, doubtless, im proved 
m ethods of m anufacture and  erection.

M r. H . W . G rim m itt (E lectricity  Com­
mission), said th a t  w hen the  first grid 
specification was issued i t  was a  serious 
shook to see th a t  it  included m id-span 
joints, and  he asked th e  au th o r w hether 
th e  C .E.B . had  now ceased to  use them . 
The additional coist of having conductors of 
the righ t length to  avoid m idspan joints 
would have been more than  coun ter­
balanced by  the money involved in  the  use 
of m id-span joints. R eferring to  th e  string­
ing of conductors, he said th a t  in  1930 
there was considerable agitation  suggesting 
th a t  the Commissioners’ loading regulations 
w ere excessive and  th a t  they  resulted in 
the cost of overhead lines being excessive. 
H is own view was th a t  th e re  m u s t be some 
tension a t  which v ibration  did not arise 
and  th a t  was w hat everybody w ould like 
to  know. F or lower voltage lines, viz.. 
33 and  66 kV, he suggeested th a t  wood 
poles were fa r  superior to  the lavish towers 
th a t  had  been used in  the past. W ood 
lasted  for 60 years, and  the tendency in 
America was to  go back to  wooden poles 
for such lines.
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Mr. D. F. Sayers (Birm ingham  electricity 

dep t.), said th a t from  inquiries he had 
m ade some tim e ago it-seem ed  th a t the 
concensus of opinion was very m uch against 
s .c .a . conductors. The only advantage 
a t  the m om ent was in price, b u t if th e  
copper m arke t became free again and  tho 
price w en t down, th en  copper m ight come 
in to  m ore general use. As to  the au th o r’s 
m ention th a t cadm ium -copper conductors 
were sub ject to v ibration , were .these cables 
erected a t  the full tension or a reduced 
tension? H ad  doubled earth  wires afforded 
b e tte r  protection th an  single earth  wires? 
F rom  th e  appearance point of view they 
w ere a  very undesirable addition  to  tho 
tow er design. Glass was coming in to  very 
m uch m ore popular favour th an  m ight bo 
inferred and  there was a  g rea t deal to be 
said for glass insulators. Ho was under 
the im pression th a t  th e  C .E.B . were carry­
ing o u t replacem ents w ith  glass insulators, 
b u t the paper ra th e r gave th e  contrary  
im pression. I t  would also be interesting 
to  know w hat had  been tho experience w ith 
galvanised steel towers which had  been up 
for 15 years. H ad  there  been trouble 
th rough  m oisture getting  in betw een tho 
concrete and  steelwork a t  ground level ?

M r. E. C. Neate (Messrs. R iley and 
N eate, L td .), suggested th a t  the s ta te ­
m en t in th e  paper th a t  in  the early days 
of the grid troubles had been experienced 
w ith  cone type joints due to  bad w ork­
m anship should be w ithdraw n in justice to 
th e  engineers and  m en concerned. The 
position was no t a  very  simple one, b u t 
a case for bad  w orkm anship had  n o t been 
m ade ou t, and  the peoplo concerned cer­
tainly though t they  were doing a  good job 
of work. H e was no t personally interested, 
except a t  a  rem ote range. P u ttin g  for­
w ard an argum ent in favour of the  use 
of hard-draw n copper conductors, he said 
his firm recently  received enquiries from 
various undertakings for lines generally 
in  accordance w ith  the C .E.B . require­
m ents, and  they had  been impressed by 
th e  g re a t d isparity  in  th e  prices for various 
conductors. F or exam ple, a t  th e  present 
m om ent a  single conductor of .175 sq. in. 
steel core alum inium  cost £162 per mile, a  
corresponding cadm ium  copper conductor 
cost £216, and  a  hard-draw n copper con­
ducto r only £143 per mile, or tw o-thirds 
the cost of cadm ium -copper. Providing 
difficulties of sag and  spacing could be over­
come, the cost of an ordinary  line having 
a  copper conductor would be m uch cheaper 
th a n  the two a lternatives adop ted  by the 
B oard for 33 and  66 kV  grid construction. 
The final outcom e was a  design alm ost 
identical w ith th e  conventional grid  tower, 
b u t som ew hat lighter due to  decreased 
windage and  line tension. T he norm al span 
was 700 ft., and  for .15 sq. in ., conductors 
th e  sag was som e 50 per cent, greater than  
th a t for cadm ium  copper. Tho whole of

the saving on the conductor was gained 
a t  th e  expense of a  som ew hat deeper sag, 
and  there  was still a  m argin in h an d  in 
tow er w eight to enable increased spacings 
to  be adopted  if desired. H e commended 
this typo  of construction to the  a tten tion  
of the B oard’s engineers as a  possible and  
cheaper a lternative  to  the ir p resent design. 
V ibration troubles wore alm ost entirely 
elim inated, line jo in ts w ere simple and  re­
liable, and  corrosion troubles, which' ap ­
peared to  loom large when any  composite 
conductor was used, were obviated.

M r. P. J. Ryle (Messrs. Merz and  McLel- 
lan) m ain tained  th a t  conductors v ibrated  
for 95 p e r cent, of the ir life, b u t w hether 
th a t m attered  or no t was purely a  m a tte r  
of w hat was called every-day tension. As 
the paper m entioned, the original con­
struction  for, 132 kV lines allowed a  m axi­
m um  working tension of 8 000 lbs. a t  22°
F ., w ith ice an d  wind equivalent to  a  ten ­
sion of 3 450 lbs. in  still a ir a t  40°F ., b u t 
th a t  was no t the whole sto ry . T h a t figure 
of 3 450 lbs. only applied to  the norm al 
900-ft. span, and  i t  rose very m uch in­
deed w ith shorter spans. F o r instance, 
for 500-ft. spans th e  figure was 5 000 lbs. 
W hen v ibration  was first experienced it  
was a serious trouble and  there was no 
reliable inform ation as to how to avoid 
it. Therefore, the only th ing  to  do was 
to  havo the  tension constan t in all spans, 
which w as decided upon, and reduce 
slightly th e  tem peratures. Experience 
h ad  shown th a t  th e  tem peratures were ex­
trem ely efficient, and  he asked the au tho r 
w hether it would bo justifiable on fu tu re  
lines to reta in  th e  tem peratures and  re­
duce the every-day tension som ewhat, 
still keeping it constan t on all spans. R e­
ferring to  schemes th a t h ad  been  p u t for­
w ard for circulating cu rren t to  m elt the 
ice, he said a  point always forgotten was 
how to  w arm  the ea rth  wire. Personally 
he could no t see how an earth  conductor 
could be w arm ed, and  if the ice could no t 
be k ep t off the ea rth  conductor i t  would 
sag w ith  a  different sag from th a t of tho 
main conductors and  swing ab o u t non-
sychronously and  give trouble.
' Mr. G. R. McCullagh (J . L . E ve Con­

struction  Co., L td .) said th e  C .E .B . 
adopted th e  Stockbridge dam per con trary  
to  the advice of th e  E .R .A ., for Mr. Mor­
gan and  Mr. W hitehead, in  a  paper in 1930 
said, there were serious objections to it. 
H e would, therefore, like to  know w hether 
tho results of the ir use had  justified them . 
V arious types of dam per had been  used 
by  the B oard, and  he asked how the 
various m akes com pared. R egarding 
foundations, the au tho r said there had
been no failures, and  i t  m ight seem  th a t
this called fo r some relaxation  of the regu­
lations for th e  less im portan t grid lines.

M r. N. E. P. Harris (Buffers, L td .) said 
th e  inform ation in th e  paper would be of
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value no t only to  engineers engaged in 
th e  design, construction and operation of 
high-voltage overhead transm ission lines, 
h u t also to  those who, like himself, were 
engaged on the m anufacture of small com­
ponents.

M r. C. H. E. Ridpath (British A lu­
minium  Co., L td .) suggested th a t con­
sideration he  given to  th e  use of two 
dam pers per span. The au th o r had  given 
as one reason fo r increased resistance in 
alum inium  joints, th e  fact th a t  alum inium  
had a tendency to flow slowly under 
pressure, b u t he  was no t satisfied th a t 
under norm al tem perature conditions, up  to  
100°C., there w as this flow. A second 
reason given b y  tho au th o r was the high 
resistance of th e  oxide film on the con­
ductor, b u t the n a tu ra l thickness of the 
oxide film was of th e  order of one-m illionth 
of a  c.m ., and  w hilst he agreed th a t  under 
high tem pera tu re  conditions the film would 
grow into a  thickness w hich would create 
an  insulating film, ho would like to  get 
rid  of the idea th a t  alum inium  exposed to 
th e  atm osphere a t  norm al tem peratures 
would have a  film th a t grew th icker and 
thicker. U nder those conditions of tem ­
pera tu re  the tendency of th e  oxide film 
after about 14 days w as to  inh ib it fu rth er 
grow th. F inally, w ith  regard  to s .c .a . con­
ductors, he had  had  occasion to  send o u t 
a questionnaire relating  to  11 kV  lines, 
and 15 ou t of 17 undertakings were com­
pletely satisfied.

The au thor, in th e  course of his reply 
to  the discussion, said i t  was necessary to  
face th e  fac t th a t  mid-span jo in ts m igh t be 
necessary under breakage conditions, and 
therefore such a  jo in t should be available 
and  probably would always be in use on 
some p a rt of the line. The B oard were 
investigating  th e  possibilities of alum inium  
alloys for conductors, h u t  th e  prospects 
were not very hopeful a t  the m om ent. 
There was as y e t no positive experience 
th a t  the double earth  w ire was no good, 
b u t the po in t was being w atched. As to  
the saving of w eight on new  designs of 
towers, there  was a  saving of some If) per 
cent, on some lines com pared w ith some of 
th e  earlier types. H e agreed th a t  wood poles 
m ade a  cheap job  fo r certain  lines, an d  w ith 
regard  to  glass insulators, said th e  B oard 
were using them  in considerable qu an ti­
ties. As to  the condition of galvanised 
steel towers a fte r 15 years, well over 50 
per cent, a fte r  the w ar had  reasonably 
good galvanising left. In  th e  case of about 
ano ther 15 per cent, in  industrial areas, 
th e  galvanising was n o t good a t the 
m om ent and , generally speaking, the life 
u nder those conditions was about 10 years, 
although in  very  bad  areas it  was less. 
H e prom ised to  look in to  the po in t w ith  
regard to  b ad  w orkm anship, and  agreed 
th a t th e  design m entioned for copper lines

seemed to have possibilities, although there 
was the necessity for increasing tower 
heights w hich w as n o t welcomed b y  those 
responsible for flying. H e could n o t agree 
th a t  th e  regulations for foundations should 
be eased, because if a  tow er failed from 
this cause i t  could n o t' be repaired in a 
day  or two.

Correspondence
The E ditor welcomes the free expression in 
these columns of genuine opinions on matleis 
of public interest, although he disclaims re­
sponsibility alike fo r  the opinions themselves 

and the manner of their expression.
Surplus Electrical Equipment

[T o t h e  E d i t o r ]

Sir,—I  am  desired by m y com m ittee to  
draw  yo u r a tten tio n  to th e  following 
m a tte r  :—

L ast w eek a  s ta tem en t w as published in 
a leading trad e  journal* th a t  “ . . . . A 
proposal to  appo in t a  panel comprising 
represen tatives of the m anufacturers, m er­
chants, wholesalers and  electrical con trac­
tors has no t proved generally acceptable 
to all the  parties concerned and so the 
m a tte r  still hangs fire.”

In  the association’s bulletin  d a ted  Octo­
ber 26, (a  copy of w hich was despatched 
to you and  the  journal concerned on Octo­
b e r 30), was quoted  alm ost verbatim  the 
decision of th e  G overnm ent D epartm en t 
concerned to  se t up an  Advisory P anel and  
detailing th e  constitu tion  of th e  P anel, 
its  functions, etc.

This decision, although som ew hat ta rdy  
was received m ost cordially b y  th is  asso­
ciation, as th e  bulletin  indicates a n d  this 
view w as com m unicated to th e  M inistry  
of Supply together w ith th e  nam es of the 
four representatives nom inated by  
A .E.M .T.

My com m ittee ask  m e to  s ta te  th a t  upon 
m aking inquiries in responsible quarters 
th ey  have been unable to  ob tain  corrobora­
tion  of the s ta tem en t th a t , the  setting  up 
of th e  Advisory Panel has no t proved 
generally acceptable.

Y ours faithfully,
J .  T . M o r g a n .

Secretary 
Association of E lectrical M achinery 

T raders.
[* N ot T h e  E l e c t r i c i a n — E d.]

Oxford Street Lighting.—D espite appeals 
to  increase th e  in tensity  of s tre e t lighting 
on th e  m ain  roads th roughout the city, 
a  resolution to  instal 150 W  lam ps has 
been rejected  b y  Oxford Council by 32 
votes to 22.
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Industrial Information

Metrovick calendar

The Metrovick Girl.— A ppearing in  the 
dullest period o£ the year, the Metrovick 

an d  Cosmos Lamp 
Calendar Girl, always 
rad ian t and colour­
ful, im parts a w arm  
glow to th e  chilly a t ­
m osphere. This year 
she represents a 
typically E n g l i s h  
golden blonde w ith 
blue-grey eyes, no t 
provocatively glam­
ourous, b u t in  a  
som ew hat unsophisti­
cated, pensive mood 
th a t has a  charm  of 
its own. She is a t­
tired  for a  thea tre  or 
dance and her face 

reflects the rosy glow of firelight. N ext 
y ea r’s calendar is preceded by the rem ain­
ing portion of this year.

B .E .A .M .A . Contract Price Adjustment 
Formulae.—F or purposes of calculating 
variations in (a) “  R ates of p a y ,”  the 
ra te  of pay  for adu lt m ale labour a t  No­
vem ber 10 shall be deemed to  be  95s.;
(b) “  Costs of M aterial,”  the index figure 
for in term ediate products las t published 
by the B oard of T rade on N ovem ber 10 
is 181.8 and  is th e  figure for th e  m onth 
of O ctober, 1945.

Electric Service in Tem porary Houses. 
—U nder th is title  .the B ritish Electrical 
D evelopm ent Association has published 
an illustrated  booklet describing th e  elec­
trical installation  of th e  tem porary  house 
a n d  how the occupier can m ake the best 
use of the electrical equ ipm ent provided. 
T here is also a  chap te r on the care of 
appliances, w ith  inform ation on w hat a 
u n it of electricity will do.

Functional Requirements of Buildings.—  
The Codes of P ractice  Comm ittee h as issued 
for com m ent th e  d ra f t C hapter V II Services 
(CP(B)502), of the  Code of Functional R e­
quirem ents of Buildings. The docum ent 
is in  nine p arts , containing recom m en­
dations for w ater supply, cooking installa­
tions, refrigeration, laundering, telecom ­
m unications, sanita tion  and  drainage, 
sewage disposal and  refuse storage and 
disposal.

Cables in Quarries and Metalliferous 
Mines.—T he M inister of Fuel and  Power 
has am ended the  Q uarries General R egu­
lations (E lectricity), '1938, and  M etalli­
ferous Mines General Regulations, 1938, 
extending u n til Ju ly  1, 1947, the period 
of grace for electric cables and appara tus 
in  use on Ju ly  1, 1938, which complied 
w ith  th e  s ta tu to ry  requirem ents previously 
in force, b u t d id  no t comply w ith  the new

regulations brought in to  force on th a t date. 
Accordingly such cables an d  apparatus, 
provided they' are still in good condition, 
m ay legally be used un til 1947, before they  
need to be replaced to  comply w ith  the 
current regulations.

A .E .I .  News.— In  this m o n th ’s issue 
special reference is m ade to  the p a rt 
played by the  companies in the A.'E.I. 
group in tho developm ent of the atom ic 
bomb.

Oil Engines for Ind ia .—A greements 
have been reached betw een B ritish Oil 
Engines (Export) L td ., of London, and 
Parry' and  Co., L td ., of Ind ia , w hereby 
the la tte r  com pany become the m anaging 
agents th roughout th a t  coun try  fo r a  
range of B ritish  oil engines of in ternational 
repute  in  sizes up to 1 500 h . p .  T heir 
territory' coy'ors the whole of In d ia ; their 
head office is in M adras, and they' have 
branches an d  sub-offices in  B om bay Cal­
cu tta , Lahore and  th roughout Southern  
Ind ia . M any useful engine sizes are  avail­
able for im m ediate delivery, b u t, to  m eet 
the u rgent and  increasing dem and, th e  
arrangem ent has been extended to  cover 
the m anufacture in Ind ia  b y  K irloskar 
B rothers, of Bombay, of a  num ber of the 
ty'pes and  sizes, w hich include P e tte r, Mirr- 
lees, McLaren, C oventry Cub and  Fielding 
units.

Em ployment Pojicy.—In  a circular 
le tte r to  com pany electricity  undertakers 
the E lectricity  Commissioners ask  for de­
tails of programmes of capital expenditure 
in th e  year 1946, an d  in  each of the years 
1947 and 1948 to  provide inform ation re­
quired  by the G overnm ent for the 
economic survey in  connection w ith the 
W hite P aper on E m ploym ent Policy. 
These details a re  to  be en tered  on two 
forms—one for 1946, and  the o ther for 
1947-48. A rrangem ents have been m ade 
by the M inistry of H ea lth  to  collect the 
requisite particulars in  respect of all the  
activities (including electricity  supply) of 
local au thorities and  jo in t boards in  E ng­
land  and  W ales, an d  sim ilar arrange­
m ents are  being  m ade by  the Scottish 
Home D epartm ent. The re tu rn  is to be 
based on the cu rren t levels of costs and  
prices. In  order to  provide inform ation 
as early  as possible of th e  ra te  of capital 
expenditure in  1946, th e  Commissioners 
ask  th a t the form  for th a t year alone 
should Ibe filled in  and  re tu rned  n o t la te r 
than  February  1 nex t, w ithou t w aiting for 
the com pletion of the form relating  to  
the two subsequent years. The la tte r  
should be re tu rned  as soon as it  is ready , 
an d  n o t la te r th a n  A ugust 1, 1946. In ­
form ation is also desired in  respeot of ex­
penditure on the repair an d  upkeep of 
capital works.
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In Parliament
T H E  following are replies to  recent 

questions in the House of Commons :—
Plastics (Prices).—Replying to  Flying 

Officer Lever, Sir S. Cripps said th a t  Poly­
styrene was n o t a t  p resent being m ade in 
th is country. Perspex Diacone cellulose ace­
ta te  and Beetle plastics were sold in a  
varie ty  of forms.

K en t E lectricity  Supplies.—Mr. Sidney 
Marshall asked the  M inister of Fuel and 
Pow er if he was aware th a t  th e  K en t Elec­
tric  Pow er Co., L td ., before agreeing to 
bring a supply  to  the owner of Basing Farm , 
Cowden, K en t, v>ho is an a ttested  m ilk p ro­
ducer, required a  paym ent of £500 tow ards 
th e  cost and  a guaranteed revenue of £150 
per annum  for five years; and , as such 
term s were unlikely to  encourage farm ers to  
bring  their farm s up  to  date  or to  encourage 
m ilk production, w ould he tak e  steps to  see 
th a t  such dem ands were considerably modi­
fied or waived. In  reply, Mr. Shinwell said 
he understood th a t  some revision of these 
term s m ight be possible if ano ther farm  on 
th e  road of th e  proposed m ains was pre­
pared to  take  a  supply  of electricity. The 
m a tte r was n o t one in  which, under his p re­
sent powers, he was able to intervene.

B ritish  In d u s try  (Scientific Research).— 
In  a w ritten  reply  to  Col. R opner, who 
asked th e  Lord P residen t of th e  Council 
w hether he h ad  y e t arrived a t  any  estim ate 
of the  num ber of persons w ith  scientific and 
technological qualifications who w ould be 
required in  connection w ith th e  research and  
developm ent of B ritish industry  and  for 
o ther purposes during th e  n ex t ten  years, 
w hether he was satisfied w ith  th e  present 
o u tp u t of such qualified persons from  the 
universities, and  w hether he  would take 
steps a t  an early stage to arrange to  ensure 
th a t science studen ts have their call up  to 
the Forces deferred un til th ey  have taken  
their degrees : Mr. Greenwood said ou r re­
sources of qualified scientists and engineers 
were being reviewed in  th e  light of the p ro­
spective dem and. As regards th e  la tte r  p a rt 
of th e  question, the possibility of continu­
ing th e  w ar-tim e deferm ent of science s tu ­
dents from call u p  would be borne in m ind 
in form ulating our long-term  man-power 
policy.

Electrical Components (Raw  Materials). 
—Mr. N orm an Sm ith  asked th e  M inister of 
Supply' and of A ircraft Production w hether 
he was aware th a t  W ireohms. L td ., had  
been compelled, through lack of raw 
m aterials and  pa rtly  processed m aterials, to 
refuse, during the p a s t th ree m onths, ex­
p o rt orders to a value of no t less than  
£125 000 annually , and  w hen th e  raw  
m aterials in question would be  available. 
In  a  w ritten  reply, Mr. Leonard sta ted  th a t

th e  firm in  question was m anufacturing elec­
trical com ponents . and parts  of domestic 
heate rs and  appliances for which there  was 
a t  p resen t a  very great dem and bo th  in th is 
country' and  abroad. T he present abnorm al 
dem and had  created a  shortage in the  
m aterials used. E very  effort was being 
m ade to secure th e  best d istribution  of 
available supplies.

Electricity Supp lies.—Reply'ing to Mr. 
Cook, Mr. Shinwell s ta ted  th a t  i t  was 
estim ated th a t  th e  peak load on the 
national grid s.ystem during th e  coining 
w inter would be betw een 8 500 000 and  
9 000 000 kW , according to  w eather condi- 
t.ons. The available o u tp u t capacity  of 
th e  generating p lan t was no t likely . to  
exceed 8 600 000 kW . In  Scotland, i t  
would be betw een 775 000 and  825 000 kW  
according to  w eather conditions. The 
available o u tp u t capacity  o f the generating 
p lan t was no t likely' to exceed 790 000 kW . 
I t  should be observed, however, th a t  th e  
national grid system  was opera ted  as one 
un it over the whole country  and i t  was 
n o t alway'S possible, therefore, to  tre a t 
separately' supplies in  Scotland.

Nationalisation P lans.—In  the course of 
his sta tem en t in th e  House of Commons 
recently , Mr. H. Morrison said the Govern­
m en t will in troduce  a  Bill during the 
presen t Session to  nationalise the  coal­
m ining industry'. A t a  la te r  stage in  the 
lifetim e of Parliam en t the  G overnm ent in­
tend to  introduce m easures to  bring under 
national ownership the electricity' supply 
industry  an d  the gas in d u stiy . This will 
im plem ent th e  concerted  p lan for the co- 
ordination of the fuel and power industries 
w hich was foreshadowed in  the K ing’s 
Speech. D uring the in terval w hich will 
necessarily' elapse before these p lans can 
be presented to  Parliam en t and  carried 
in to  effect, all necessary developm ent in 
the industries concerned m ust proceed. The 
G overnm ent, therefore, propose to see th a t  
progressive undertakings will n o t be p re­
judiced if th ey  continue to  develop in th e  
in terim  p e rio d ; and  the appropriate  d e p a rt­
m en ts will en te r in to  early' consultations 
on the p o in t w ith th e  industries concerned.

Purchase T ax .—Lieut.-Col. B irch said 
th a t  the overriding question was th a t  of 
increasing production, and , while th e  
Governm ent had  m any m inor plans, they  
had  no m aster p lan  th a t  would touch th e  
essentials. Sir H . Lucas-Tooth said the 
first announcem ent of the B udget w as well 
received, b u t now the  individual taxpayer 
had ad justed  his ey'es to  the dazzle of th e  
alm ost forgotten  spectacle of tax a tio n  m ov­
ing in a dow nw ard direction, a different 
no te  was beginning to  creep in to  th e  
applause.
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Electricity Supply
Chester.—T he E lectric ity  Comm itteo 

has decided to resume hire purchase sales 
of appliances.

Durham .—The C.C. is to im prove the 
electrical installation  a t  Medomsley Cot­
tage Homes a t  £150.

Glasgow.—The E lectricity  Comm ittee is 
to  ex tend  m ains a t  a cost of £6 000 and 
provide branches, m eters, e tc ., for change- 
o-ver purposes a t  a  cost of £5 000.

Orm shirk.— The Commissioners have in ­
form ed th e  O rm skirk E lectric Supply Co., 
L td ., th a t  the M inistry of Fuel 
a n d  Pow er see no reason to 
in tervene in  the com pany’s 
proposal to am end their elec­
tr ic ity  charges as from J a n u ­
a ry  1 nex t. I t  is in tended 
th a t  in all tariffs where the 
u n it ra te  is less th an  ,.5d., 
the  m inim um  be ,5d.

Milnrow (R ochdale).—The 
E lectric ity  Com m ittee has 
passed a  resolution calling th e  
a tten tio n  of electrical contrac­
to rs and residents to  the fac t 
th a t  extensions or alterations 
of services m ust be reported  
to  the Council in o rder th a t  
th e  la t te r  m ay be assured th a t 
th e  w ork has been carried  o u t 
in  a ' satisfactory  m anner.

Durham .—The annual re­
view of the assessm ent of th e  
undertak ing  of the N orth- 
E aste rn  E lectric Supply Co.,
L td ., in  the adm inistrative 
county  of D urham  for th e  year 
ended March, 1944, shows an 
increase of £10 769 in  ra te ­
able value.

Barrow-in-Furness.—Sanction for over­
head  lines to  provide supply to Coniston, 
T orver, and  O xenpark, has been obtained 
b y  th e  E lectric ity  Committee.

Northants.—The C ounty  H ealth  Commit­
tee  has had  a  rep o rt from  Messrs. E . G. 
Phillips, Sons an d  Norfolk, consulting 
engineers, on th e  reorganisation of th e  
engineering p lan t a t  Berrywood H ospital, 
the  cost being estim ated  a t  £75 000.

Blackwall (London) Extensions.—The 
S ou th  M etropolitan E lectric L igh t and  
Pow er Co., L td ., proposes to  re­
construct th e  B lackw all P o in t generat­
ing station , a t  an estim ated  cost of 
£3 279 210.

Burton-on-Trent.—T he E lectric ity  Com­
m ittee  is to  provide supply  to  B arley 
Fields F arm , Anslow, a t  a  cost of £150; 
to  Morris Croft, Caldwell, a t  £190; to  
G rove F arm , Drakelow  a t  £270; an d  im ­
prove supply to  ¡Blackenhall F arm , B arton , 
a t  £315.

Chesterfield.—A t a  m eeting of the E lec­
tric ity  Com m ittee, th e  E lectrical Engineer 
reported  th a t  in  view of the increase in 
the prico of m aterials, and  the fac t th a t 
i t  w as no t possible to  use sw itchgear from 
stock, the cost of the schemo for the  sup­
ply to  Cvttthorpe would be £8 060 com pared 
w ith  the estim ated £7 088 in Ju n e , 1944.

Northants.—The County V aluation Com­
m ittee reports th a t in connection w ith  the 
undertakings of the  N ortham pton  E lectric 
L igh t and  Power Co., L td ., the R ushden

and  D istric t E lec tric ity  Supply Co. and  
the W ellingborough E lectric Supply Co., 
an increase in rateab le  value in the county  
from  £68 823 to  £79 85Q has been  agreed 
to.
• Durham .—T he R .C . has received a  cable 

from  the M inistry of Town and  C ountry 
P lanning expressing th e  view  th a t  th e  
decision no t to  allow the erection of a 
power station  a t  K epier w ould n o t have 
an adverse effect on th e  N orth -E ast as fa r  
as em ploym ent was concerned. T he R .C . 
has m ade ano ther approach to  th e  M inistry 
asking them  to  se t o u t the ir reasons in 
detail for rejecting  the K epier plan.

Tynem outh.—T he T . Council has been 
in touch w ith  th e  N orth -E astern  E lectric 
Supply Co., L td ., regarding the Council’s 
righ ts of purchase of th e  electricity  under­
taking in  th e  N ew  Y ork area, belonging 
to  th e  firm. The firm  s ta ted  th a t  i t  w ould 
m ain tain  its  opposition to  th e  acquisition 
of p a rts  o f its  undertaking, especially as

A view of the new Gammelange power plant on the Indal River, 
in Northern Sweden. It has a capacity of 40 000 kW, and 
connects with the.175 000 kW Krangede power station. Together, 
the two plants supply about 12 per cent, of Sweden’s total 

power requirements
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such a transfer w ould create a  precedent in  
the undertak ing . W hile the a rea  involved 
a t  T ynem outh  was small, considerable 
areas w ere affected b y  rights of purchase in  
o ther d istricts controlled toy the firm. 
A fter giving th e  sub ject fu rth er considera­
tion, th e  T.C. has applied for a fu r th e r ex­
tension of the tim e allowed to  exercise its  
purchase rights.

Fleetwood.—I t  was s ta ted  a t  a  recent 
m eeting of the T.C. th a t  the electricity 
undertak ing ’s x-escrves had  saved consumers 
from any  increase in charges. Mr.' W . P . 
Lilwall, electrical engineer and  m anager, 
said  th e  additional cost of coal m ean t a  
£27 000 exti'a charge a  y ear on the under­
taking over 1939. I t  was decided to  
m ako no recom m endation for this to 
be passed on to users for the tim e 
toeing. I t  w as agreed to  bo represented 
a t  the electrical exhibition in  P reston  n ex t 
m onth .

Battersea (Lo nd on ).—The following con­
sents toy th e  E lectric ity  Commissioners 
have been g ran ted  :— (a) establishm ent by 
the London Pow er Co., L td ., and  the 
M etropolitan E lectric Supply Co., L td ., 
of an  underground m ain transm ission line 
from  B atte rsea  generating sta tion  v ia 
R avenseourt Gardens, S tam ford Brook, 
H am m ersm ith, to N orth  H yde R oad, 
Cranford, M iddlesex; (to) establishm ent by 
the  London Pow er Co., L td ., of a  66 000 
V m ain transm ission line from  B attersea  
generating sta tion  to  Gipsy Corner, Acton.

Chesterfield.—T he E lectrical Engineer 
has reported  th a t  the probable expenditure 
during the n ex t two years, largely due to 
the restrictions im posed during the w ar 
years, and  to w ork in connection w ith  
housing schemes, w ould toe £89 350. F o r 
the n ex t five years the capital expenditure 
would be £250 000, w hich included the 
£89 350 for the tw o-year program m e, b u t 
was exclusive of the estim ated £332 481 in  
providing mains, services and  sub­
stations required  to  enable the Council to 
provide electricity  in  the areas of th e  
S taveley  U .D .C ., and  Chesterfield and  
Clown R.D.Cs.

Cardiff.—T he E lectricity  Com m ittee has 
adop ted  the following scheme for hire 
purchase for electric cookers:—T o be 
lim ited to  specified types an d  m akes, no 
o ther appara tu s to toe included. W iring 
a t  the s tan d ard  ra te  to  toe added. The 
cash price to  be paid  over a period of 
seven years, 17J per cent, to toe added  to  
cover in te rest charges. F ree  m aintenance 
to  bo given th roughout th e  seven years 
an d  a t  th e  end  a  scheme m ay  be con­
sidered to  give a  fu r th e r three years 
m aintenance a t  a  fixed charge in  order to  
avoid th e  consum er having any  heavy 
com m itm ents for m aintenance during  the 
first ten  years. I f  no wiring is installed  a t  
p resen t, a n  installation  to be included in

th e  hire purchase agreem ent a t  the 
stan d ard  charge. In  view of the lim ited 
num ber of cookers available, i t  is n o t sug­
gested th a t  any  advertising or developm ent 
program m e shall toe undertaken . Cookers 
should no t be sold to  persons already hav­
ing adequa te  cooking facilities excep t in 
tho cases of consum ers a t  p resen t luring  
cookers w ishing to  re tu rn  these, an d  h ire 
purchase a  new cooker. In  order to m eet 
th e  requirem ents of those consum ers who 
are unable to  pay cash for a cooker, some 
easy paym en t system  is desirable. T he 
presen t unstab le  position regarding de­
liveries and  prices of cookers m ake a  
simple hire scheme unsound, an d  i t  is 
considered th a t  th e  above scheme will 
m eet the present conditions.

Rural Electrification
The R ural Electrification Advisory Com­

m ittee  recently set up toy the E .D .A . con­
sists of representatives of the M inistry of 
A griculture and  Fisheries, the R oyal Agri­
cu ltu ral Society of England, the N ational 
F arm ers’ Union, the Milk M arketing 
B oard, th e  B ritish  D airy  F arm ers’ Asso­
ciation, tho N ational P o u ltry  F arm ers’ 
U nion, th e  In s titu tion  of B ritish  Agricul­
tu ral Engineers, the E lectricity  Commis­
sion, the E lectrical C ontractors Associa­
tion, electric supply undertakings, and  th e  
E .D .A . A rea Com m ittee. A t th e  first 
m eeting of tho Policy Sub-Comm ittee, 
Mr. H . W . G rim m ett, of the E lectricity  
Commission, who is chairm an of th e  com­
m ittee  and  the sub-com m ittee, poin ted  
o u t th a t  although developm ent h ad  been 
held up  by  the w ar, from  2 000 to 3 000 
fan n s a y ear had  been connected during 
th e  w ar years. The to ta l of 290 000 farm s 
in  E ng land  and  W ales included m any  
agricultural buildings w ith  no houses, b u t 
of th a t  to ta l 25 per cent, h ad  been con­
nected. Of tho farm s of more th an  1 000 
acres, 64 per cent, had  been connected. 
I t  was agreed th a t supply undertak ings 
should be encouraged to  form ulate 
schem es for supply  to  undeveloped rural 
areas. T he sub-com m ittee is to  p repare 
inform ation advising how tho areas, w here 
n o t fu lly  electrified, should be zoned, 
giving th e  basis of probable x'evenue for 
different sizes an d  classes of farm s and  
o ther consum ers, and  m aking suggestions 
for developm ent. T he Public ity  Sub- 
Com m ittee is to  produce two publications 
—one showing how a  com m unity effort can 
assist in  the extension of m ains and  th e  
o ther dealing •with all applications of elec­
tr ic ity  on  farm s and  in cottages. The 
Technical Sub-Comm ittee is to give ad ­
vice on th e  installation , layou t and  
utilisation  of electricity on farm s, by  
m eans of form s of illu stra ted  ta lks and  
lite ra tu re .
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Contracts Open
WE  give ¡below the la test inform ation 

regarding contracts for which tenders 
are  invited . In  th e  case of overseas con­
trac ts , particu lars are to  be had  from  the 
D epartm en t of Overseas T rade, Millbank, 
London, S .W .l (corner H orseferry Road), 
unless otherwise sta ted .

Milngavie B .C .—Electrical work in  con­
nection w ith  th e  erection of 26 perm anent 
houses on the Balvie R oad site. Applica­
tions to  Mr. F . A. B. P reston, 6, B uchanan 
S tree t, M ilngavie; deposit, £1 Is.

Bristol Mental Hospital, N ovem ber 24. 
-—Completion of th e  re-wiring of the exist­
ing electric lighting and pow er installations 
a t  the above hospital. Specification from  
Messrs. H oare, Lee and  Partners, 39, 
B road S tree t, Bristol, f ;  deposit, £10 10s.

North-W est Midlands J .E .A ., Novem­
ber 26.—Supply of outdoor type sta tic  
transform ers (No. A .278), electricity 
supply m eters (No. A .279), spraying of 
cooling towers (No. A .281). Specifications 
from  Mr. F . Favell, Y ork Chambers, Kings- 
way, S toke-on-T rent; deposit, £ 2 .

Manchester City Council, N ovem ber 26. 
— Supply, delivery and  erection a t  S tu a rt 
S tree t generating sta tion  of six capstans 
and  bollards (Spec. No. 840), and  surge 
and  m ake-up w ater cast-iron tanks, etc. 
(Spec. No. 841). Specifications from Mr. 
R . A. S. Thw aites, E lectric ity  D epartm ent, 
Town H all, M anchester; deposit, £1 Is.

K e t t e r i n g  Electricity Departm ent, 
N ovem ber 28.— Supply of e .h .t. and l.t ., 
p.i. lead-covered arm oured cables for the 
period of 15 m onths ending March 31, 
1947. Specification from Mr. C. Burns, 
Rockingham  R oad, K e tte r in g ; deposit, 
£1 Is.

Skelton and Brotton U .D .C ., N ovem ber 
30.— Supply and delivery of 3 three-phase 
sta tic  transform ers, 50 cycles, w ith  off-load 
tap-changing gear. Specification from  th e  
E lectrical Engineer, 147/9, H igh Street, 
Skelton-in-Cleveland.

Bedwellty U .D .C ., D ecember 1.— (1) 
Supplying and  laying approxim ately 1 000 
yards of 3 in. cast-iron m ain ; (2) supply­
ing and  erecting 11 000 V switchgear, 
underground cables, and  overhead lines. 
Particu lars from  th e  E lectrical Engineer, 
E lectricity  Showrooms, H igh S treet, B lack­
wood.

Southend D .C ., Decem ber 3.— Supply 
and  delivery of l.t . cable for 12 m onths 
commencing Jan u a ry  1, 1946. Specifica­
tions from  Mr. A. C. Johnson, E lectricity  
W orks, London R oad, Southend-on-Sea.

North of Scotland Hydro-Electric Board 
(D istribution  Scheme No. 1 ) ,  D ecem ber 10. 
—Supply, delivery' an d  erection of h .t .  and 
l.t . d istribu tion  lines. Specification from

Mr. T. Lawrie, 16, R othesay Terrace, E d in ­
burgh, 3 ; deposit, £2 2s,

Sheffield Electricity Departm ent, Decem­
ber 31.—Supply and  delivery of two 600 
kVA, 11/440 kV, 3-phasc double w ound 
self-cooled transform ers. Specification 
from Mr. John  R . S tru thers, Commercial 
S treet, Sheffield, 1 ; deposit, £2 2s.

Overseas
State Electricity Commission of Queens­

land, Decem ber 10.—Supply, delivery, 
erection, and  setting  to work of 7 500 kW  
and  750 kW  steam  turbo-alternators, 
accessories, and  evaporating p lan t a t  W ide 
B ay Regional E lectricity  B oard, M ary­
borough; Capricornia Regional E lectricity  
Boax-d, R ockham pton; and  Townsville 
Regional E lectricity  B oard . Tender 
forms from  the A gent-General for 
Queensland, Queensland G overnm ent 
Offices, 409-410, S trand , London, W .C.2.

Eire Electricity Supply Board, Jan u ary  
28.—Supply, delivery and  erection of the 
hydro-electric generating p lan t a t  Catha- 
leen’s Fall and Cliff stations on th e  R iver 
E rne. Particular's from  th e  Chief Design 
Engineer, E lectricity  Supply B oard, 26, 
Lower Fitzwilliam  S tree t, D ublin, C.18, 
deposit, £5 5s.

I.E.E. Radio Section
A t a  m eeting of the I .E .E . R adio Sec­

tion  on W ednesday, a  paper en titled  “ A 
M ethod of Increasing th e  R ange of V .H .F . 
Comm unication Systems by W attscarrier 
Am plitude M odulation,”  prepared by Mr. 
J . R . Brinkley, was delivered.

A sum m ary of the paper is to  the effect 
th a t  the initial developm ent of a  m ethod 
of extending the range or im proving the 
coverage of v .h .f. com m unication' systems 
of the type used for police services is de­
scribed. The m ethod is -based on. the 
sim ultaneous am plitude m odulation of a  
num ber of carriers closely spaced in  fre­
quency. T he frequency spacing betw een 
tho carriers is so chosen th a t  th ey  lie 
w ithin the ¡bandwidth of th e  v .h .f. re ­
ceiver, w ithout producing audible in te r­
action com ponents of im portance.

Two-carrier schemes employing separate 
transm itters a t  the  same site have been 
found to  give im proved coverage, while 
two- and  three-carrier schemes using 
separate sites have been found to  give 
greatly increased range.

A n unsuccessful a tte m p t to  achieve the 
same object w ith  frequency-m odulated 
(f.ra.) tran sm itte rs  using  th e  same nom inal 
carrier frequency is described. The diffi­
culties of employing frequency m odulation 
w ith common m odulation are discussed.
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Company News
M a x  S t o n e . —F st. a n d  f in .  d i v .  1 5 %  

( 10%).
J .  S t o n e  a n d  C o . ,  L t d .—  I n t m .  10%  

( s a m e ) .
B r o a d c a s t  R e l a y  S e r v i c e .— I n t m .  3}% 

t a x  f r e e  ( s a m e ) .
S t r e a m -l in e  F i l t e r s  L t d .— F i n .  3%, 

m kg. 13% (10%).
J o h n s o n  a n d  P h i l l i p s  L t d .— I n t m .  

d iv .  7 } % ,  le s s  t a x  ( s a m e ) .
J .  H . F e n n e r  a n d  Co. L td .—Div. 6% 

(same) lo r  v r. to  Ju n e  30, 1945.
B r i t i s h  E l e c t r ic  R e s i s t a n c e  Co., L t d . 

—F st. a n d  f in .  d i v .  20%, le s s  ta x  ( s a m e ) .
D e l h i  E l e c t r ic  S u p p l y  a n d  T r a c t io n  

Co., L t d .—In tm . div. 4% , tax  free (same).
C o l o m b ia  G a s  a n d  E l e c t r ic  C o r p o r a ­

t i o n  ( U .S . ) .— D iv .  10 c .  p e r  c o m .  s h .  m k g .  
2 0 %  ( s a m e ) .

C h a d b u r n s  ( L i v e r p o o l ) .—N et p ft. to 
Mar. 31, £7 491 (£17 421). Div. 0% and  
bonus 4% (bo th  same).

E l e c t r o l u x  C o r p n .—N et p ft. qr.
ended Sept. 30, §213 053 (a fte r all charges 
and  provsn. for estim ated taxn .).

S y d n e y  S .  B i r d  a n d  S o n s .—A uthorised 
cap. is to  be raised from  £50 000 to  
£65 000 by  creatn . of 150 000 ord. shs. 
of 2s. each.

W a l t e r  S p e n c e r  a n d  C o . ,  L t d .—Fin. 
div. 7}% (same), mkg. 12}% (same), less 
tax , for y r. ended Sept. 30. N e t p ft. 
£9 681 (£11 795).

A i r s c r e w  C o . ,  L t d .—F i n .  15%, m k g .  
25% for 1943-44 (same), also i n t m .  10% 
on acct. of 1944-45 (same). P f t .  yr. t o  
M ar. 31, 1944, £64 711, payable Dec. 31.

M c M i c h a e l  R a d i o , L t d ,.—D iv. 10%, 
less tax , on £143 788 8% cum. partg .
prefd. ord. on acct. of arrears. Repre- 
sentg. 4% for six mos. to  Dec. 31, 1942, 
and  6 % in respect of nine mos. to  Sept. 
30, 1943.

R . a n d  W . H a w t h o r n  L e s l i e  a n d  Co., 
L/t d .—Including invest, income, b u t  a fter 
deprecn., taxn . and  contins., p ft. to June  
30, £127 515 (£131 336). To d irs .’ fees 
£967 (£850), fin. ord. div. 7% and  bonus 
5% (both  same), mkg. 15% (same), gen. 
res. receives £50 000 (same), fw d., £51 9S0 
(£56 043).

A e r i a l i t e  L t d .—T radg. p ft. for yr. to 
Ju n e  2, £22 283 plus £1 000 from  res. for 
deferred repairs; deduc t d irs .’ fees £ 100, 
loss on sale of invest. £5, fire salvage exes. 
£556, exes, on new cap. £250, res. for 
E .P .T . to  Ju n e  2, 1945, £8 000, deprecn. 
£2 337, leavg. £12 035. To prov. for inc.- 
ta x  £5 224. F in . div. 12}% on ord. mkg. 
22}% (same), fwd. £8 066'.

C in b m a -T e l e v i s i o n  L t d .—T rdg. p ft. to  
Apr. 30 £113 67S (£95 908). D educt inc. 
tax  and  N.D.C. £61 071 (£50 871), de­
p recn .' £1 793 (£1 696), d irs .’ fees £250

(£236) deb. in t. £151 (£825), w ar damage 
proms. £41 (£103), n e t p ft. £50 372
(£42 177) plus £33 809 (nil) b ro t. in, m kg.. 
avail. £84181 (£42177), to  deb. redem ptn. 
res. nil (£8 368), fwd. £84 181.

K a y s e r  E l l i s o n  a n d  C o . ,  L t d .— P ft. 
to Juno  30, after taxn . and  crediting  this 
tim e E .P .T . recoverable,. £20 997 
(£44 888), plus £12 855 (£12 842) bro t. in, 
pref. div. absorbs £3 000 n e t (same), in tm . 
ord. div. 5% £6 250 (same), fin. ord. 
div. 7}% (12}), mkg. 12}% (17}), deprecn. 
res. nil (£15 000), staff benev. fund nil 
(£5 000), fwd. £15 227.

B u r c o  L t d .—Tradg. p ft. to  Sept. 30, 
£47 255 (£17 838), plus in t. £512 (£834) 
and E .P .T . recoverable nil (£21 321), mkg. 
£47 767 (£39 993). D educt d irs .’ fees £350 
(£300), deprecn. £3 147 (£3 597), taxn . 
£22 301 (£19 618), leavg. n e t p ft. £21 969 
(£16 478). To div. equalisatn . res. nil 
(£8 000), gen. res. £11 500 (nil), div. 20% 
(15), fwd. £20 998 (£21 029).

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 .—T rdg., e tc ., p ft. to Mar. 31, 
£68 752 (£67 582). To d irs .’ fees £1 312 
(£1 305) deprecn. £3 750 (same). E .P .T . 
£34 000 (£33 000), lvg. £29 690 (£29 527). 
To inc .-tax  £14 500 (£14 000), gen. res. 
£3 750 (same), in tm . div. 6}% £4 875 
(same), fin. 8}% (7}), mkg. 15% (14)
£6 375 (£5 625), fwd. £6 583 (£6 393).

P a t e r s o n  E n g in e e r in g  C o . ,  L t d .—  
T radg. p ft. to  A pr. 30, £28 148 (£28 715), 
divs. from  subsids. £14 667 (£14 667), divs. 
on gen. inv ts ., etc., £939 (£942); mkg. to ta l 
p ft. £43 755 (£44 314). To staff bonus and  
insur. £4 200 (same), d irs .’ fees £1 000 
(same), tax n . £29 500 (£29 000), lvg. n e t 
p ft. £9 055. N et pref. div. £2 063 (same), 
div. 10% (same) on ord. and  bonus 2}% 
(same) £6 505 (£10 114), n e t (same), fwd. 
£47 649 (£47 161).

F r e d e r i c k  B r a b y  a n d  C o ., L t d .—Tradg. 
p ft. to  Sept. 30, £1SS 244 (£295 737), plus 
divs. an d  in t. £6 293 (£6 708). To taxn . 
£105 000 (£210 000), deprecn. £27 579
(£30 523), deb. and  deposit in t. £6 166 
(£6 131), d irs .’ fees £2 100 (same), leavg. 
n e t p ft. £53 692 (£53 691). Pref. div. a b ­
sorbs £13 610, additional div. on em ­
ployees’ stk . £1 440 (same), fin. ord. div. 
Is. 6d. per £1 u n it (same), mkg. 10% 
(same), to  suspense res. accft. £25 000 
(£20 000), fwd. £65 167 (£66 700).

J o h n  R ig b y  a n d  S o n s , L t d .—Tradg. 
p ft. to Aug. 31, £1 S78 (£19 541), plus 
invest, income £1 278 (£3 8S6), transf. 
fees £5 (£12), p ft. on sa leofinvestm t.£146  
(nil), E .P .T . repayable nil (£27 726), 
res. for w ire levy n o t required nil (£1 247), 
mkg. £22 432 (£52 413). D educt d irs .’
fees £700 (same), deprecn. £10 313 
(£9 419), , inc .-tax  and  N .D .C . £11 419
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(£25 800), leaving loss £19 124 (pft. 
£16 494), reducing cred. bice. b ro t. in
afte r transf. of £>10 000 from  res. from  
£21 513 to £2 390, no div. (10%).

F a l k  S t a d e l m a n n  a n d  C o . ,  L t d . —  
Tradg. p it . to  Mar. 31 £121 044 (£112 957), 
plus trans. fees £19 (£23). W ritten  off 
goodwill and  trade m arks £2 945 (nil), to 
staff pensions £7 315 (£6 957), N .D.C. res. 
£4 000 (£4 250), tax  £22 468 (£24 824); 
n e t p it . £84 334 (£76 949). B rot. in
£50 593, plus £1 852 (£578) p ft. on sale of 
securities. To pref. div. £31 500 (sam e); 
in tm . ord. div. 10% (7 |% ), w hich dirs. re ­
commend as fin. div. for y r., £50 750 
(£43 312), staff pension and  benev. fund 
nil (£5 000); fwd. £47 530.

W m . N e i l l  a n d  S o n  ( S t .  H e l e n s ) . —  
T radg. p ft. for y r. to  Mar. 31, £62 991
(£70 896). A dd in t. on tax  res. certs, nil
(£400), deprecn. provided on p lan t sold 
now' w ritten  back  £1 682 (£855), W .D.C. 
refunded nil £1 855), ropaym t. of contri­
b u tes . to  trade  export fund  £9 870 (nil), 
mkg, £74 543 (£74 006). D educt deprecn. 
£3 339 (£4 036), loss on sale of p lan t, etc., 
£4 004 (£158), d irs .’ fees £1 600 (same), 
cap. issuo exes, nil (£1 486). W .D .C.
£113 (£225), leavg. £66 487 (£67 501). To
taxn . £47 000 (£52 000), defd. repairs
£13 000 (£7 000). F in . div. £6 250
(£8 333), carry-fw d. £8 589 (£8 352).

C r a b t r e e  E l e c t r i c a l  I n d u s t r i e s ,  L t d .  
—Div. received from  J .  A. C rabtree and 
Co. for y r. to  O ct. 31, 1945, £65 000 
(same). A dd in te rest allowed by bankers 
and  inc .-tax  recovered £1 308 (£1 150), 
mkg. £66 308 (£66 150). D educt a d ­
m in istra te . exes. £921 (£800), d irs .’ fees 
£1 700 (£1 550), leavg. n e t £63 687
(£63 800). P ref. div. for y r. £8 750 (same), 
fin. div. on ord. 5% , plus cash bonus 71%, 
m kg. 17J% (same), fwd. £24 920 (£22 483).
Tradg. p ft. of operatg . co. for y r. to  Ju ly
31, 1945, £224 105 (£244 292). A fter de- 
duetg. tax a tn . £142 351 (£162 451), e tc ., 
n e t p ft. £77 982 (£72 439). To deferred 
repairs £13 000 (nil), res. nil (£10 000), div. 
£65 000 (same), fwd. £76 856 (£76 875).

Company Meetings
W m . N e i l l  a n d  S o n  ( S t .  H e l e n s ) ,  L t d .  

—In  th e  course of his address 'at th e  annual 
m eeting, held a t  St. H elens Junction  
(Lancs.), on Novem ber 20, Mr. E . Riddel, 
the chairm an, said th a t during th e  w ar 
period alone, the com pany’s po ten tial p ro­
ductive capacity  had  been im proved by 
additions to  p lan t, buildings, tools, &c., 
to  th e  ex ten t of some £45 255, and capital 
s truc tu re  had  been correspondingly k e p t 
in ta c t  b y  bringing in  new  capital funds of 
£45 000. D uring the sam e period some 
£26 250 had  been s e t  aside for deprecia­
tion, £20 000 had  been added to  th e  general 
reserve o u t of revenue, and  a  fu rther 
£20 000, also o u t of revenue had  been 
provided for deferred repairs, a  to ta l of

£66 250. In  addition  to  all th is th ere  now 
stood to the ir cred it by  way of post-w ar 
E .P .T . refund a  sum of ab o u t £21 000 
a fter allowing for incom e-tax.

P a t e r s o n  E n g i n e e r i n g  C o., L t d . — The 
annual m eeting was held in London on 
Novem ber 15. Sir W illiam Paterson, the 
chairm an, presided. In  the s ta tem en t 
circulated w ith the report and  accounts, 
th e  chairm an said the la t te r  were of special 
in terest, as showing the  com pany’s finan­
cial position one week before the end of 
hostilities in E urope. The stock and work 
in progress a t  £325 355, profit £38 554 and  
taxa tion  provision £29 500 were alm ost 
identical w ith  la s t y ea r’s figures. P ay ­
m ents received on uncom pleted contracts 
£212 524, com pared w ith  £153 334, re-« 
ducing creditors from  £149 027 to  £95 984 
and  giving a bank balance of £12 101 as 
compared w ith  last y ea r’s sm all overdraft. 
These figures indicated th a t  the company 
entered the post-w ar period on a  sound 
financial 'basis. W hile i t  m ight be con­
sidered a little  venturesom e to  speak of 
fu tu re  prospects in these times, they had 
good grounds for confidence, as valuable 
home and  export orders h ad  been secured 
which m ore th an  com pensated for can­
cellation of certain  uncom pleted balances 
of w ar-tim e contracts, and m aintained 
their w ork in  progress a t  a  highly satis­
factory  figure. The subsidiary companies 
who had  also been fully occupied during 
the  war, were in  a  sound financial position.

Metal Prices
Monday, Nov. 19.

Copper— Price. Inc. Dec.
Best Selected (nom.) per ton £60 10 0 — —
Electro Wirebars ... „  £62 0 0 — —
H.O. Wires, basis ... per lb. 9$id. — —
Sheet ...............  „ l l^ jd .  — —

Phosphor Bronte—
Wlre(Telephone)basis „ Is. Oftd. —

Braes (60/40)—
Hod, basis ...............  „  — — —
Sheet „  ...............  „  — — —
Wire    „  l id .  — —

Iron and Steel—
Pig Iron (E. Coast

Hematite No. 1)... per ton £7 13 6 — —
Qal vanisedSteel W Ire 

(Cable Armouring)
basis 0.104 in. ... „  £30 0 0 — —

Mild Steel Tape 
(Cable Armouring)
basis 0.04 in. ... „  £20 0 0 — —

Galvanised SteelWire 
No. 8S.W .G. ... „  £26 0 0 — —

Lead Pig—
English   „  £31 10 0 —  —
Foreign or Colonial „  £30 0 0   —

Tin—
Ingot (minimum of 

99.9% purity) ... „  £303 10 0 -  -
Wire, basis..................per lb. 3s. lOd. — —

Aluminium Ingots ... per ton £85 0 0 — —
Spelter...............  ... „  £31 5 0 — —
Mercury (spot) Ware­

house .................per bott. £31 5 0 — —
Prices of galvanised steel wire and steel tape supplied by the 
O.M.A. Other metal prices by B.L Callender’s Cables Ltd.
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Commercial Information
County Court Judgments

N o t« .—  The publication o f extracts from  the 
“  Registry o f County Court Jud tm cnts  ”  do n  not 
im ply inability to p a y  on the part o f the persons namaL  
M a n y  o f the judgments m ay have been settled between 
the parties or paid. Registered judgm enll are not 
necessarily fo r  debts. They m ay be actions. B u t the 
Registry makes no distinction. Judgments are not 
returned to the Registry i f  satisfied in the Court books 
within  21 dayi.

H i l l i e r ,  Maurice (trading a s  M oreburn’s 
Radio), 486, K ingsland R d., E .8, wireless 
dealer. £13 2s. 6d. Sept. 11.,

H i l l i e r ,  Maurice, 486, K ingsland R d ., 
E .8, Wireless dealer. £10 19s. 6d. Sept. 11.

H i l i . i e r ,  Maurice, 486, K ingsland R d., 
E .8, wireless dealer. £14 4s. Sept. 13.

J o n e s ,  Ivor R ., 97, P a rk  A v., Saltney, 
F lin t., electrician. £32 8s. 3d. Sept. 13.

R o d g e r s , Sydney, 1 2 5 , Bolsover S t., 
Sheffield, electrician, £11 4s. 4d. Aug. 27.

Satisfactions
J o h n  L y s a g h t  L t d . ,  N ewport, Mon., 

galvanised sheet m frs.— S at’n. Oct. 20, of 
deb. stock reg. Aug. 24, 1929, to  the 
ex ten t of £24 870.

N o r t h -E a s t e r n  E l e c t r ic  Su p p l y  C o .

Coming
Saturday, November 24.

I.E .E ., N .W . S t u d e n t s ’ s e c t io n .—College of 
Technology, Saekville  S tre e t, M anchester. 
D ance. 6.1,5 to  10.30 p .m .
Monday, November 26.

I.E .E .—London, W.C.2. In fo rm a l m eeting . 
D iscussion . " S ta n d a rd isa tio n  o f R ip p le  Con­
tro l,” T. R. R a y n er. 5.30 p .m .—S. MID. 
C e n tr e .—G ra n d  H otel, B irm in g h am . K elvin  
L ectu re , “ Scientific P rin c ip le s  o f R ad io lo ca­
tio n ,” S ir E. A pp le ton . 6 p .m .

Tuesday, November 27.
I .E .E ., RADIO SECTION.—London, W.C.2. 

D iscussion , “ F ilm  F o rm in g  M a te ria ls  u sed  in
In su la t io n ,” C. R. P ye. 5.30 p .m .  N.E.
CENTRE.—N ew castle-on-T yne. " E xcess-C urrent 
P ro te c tio n  by H.R.C. F uses on  M edium- 
V o ltag e  C irc u its ,"  R. T. L y th a ll , a n d  “ Excess- 
C u rre n t  P ro te c tio n  by  O ver-C urren t R e lay s o n  
M edium  V oltage  C ircu its ,"  A. G. Shreeve a n d  
P . J .  S h ip ton . 6.15 p .m . E. MID. SUB­
CENTRE.—L ough b o ro u g h  College. “  E n g in e e r­
in g  S ta n d a rd is a tio n ,’’ J .  H. R. N ixon. 6.30 
p.m .— N.W . CENTRE.—M anchester. “ P ra c t i­
c a l  A spects o f T elephone In te rfe re n c e  A ris in g  
fro m  Pow er S ystem s,” P . B. F ro s t  a n d
E. F . H. Gould. 6 p.m . SCOTTISH CENTRE.—
Glasgow. “ T he P la c e  o f R a d ia n t  D ie lec tric  
a n d  E ddy  C u rre n t  H e a tin g  in  th e  P rocess 
H e a tin g  F ie ld ,” L. J .  C. Connell, 0 . IV. 
H u m p h rey s a n d  J .  L. R ycro ft. 6.15 p .m .

ROYAL INSTITUTION.—21, A lbem arle  S tree t, 
L ondon, W .l. L ec tu re  I I  (Course o f  tw o lec­
tu re s  o n  “  R eoen t R e sea rch  W ork  in  th e  D avy  
F a ra d a y  L a b o ra to ry " ) ,  “ D iv erg en t B eam  
X -ray  C ry s ta llo g ra p h y ,” M rs. K. L onsdale . 
5.15 p .m .
Wednesday, November 28.

I.E .E ., RUGBY SUB-CENTRE.—C o rp o ra tio n
E le c tric ity  Show room s. “ R ecen t P ro g re ss  in

L t d . ,  Newcastle-on-Tyne.—S a t’n. Oct. 20, 
of dob. stk . reg. Aug. 13, 1935, to  the 
ex ten t of £29 723.

N o r t h  M e t r o p o l i t a n  P o w e r  S t a t i o n  
Co. L t d . ,  London, N .— S a t’n. Oct. 17, of 
second deb. stock reg. Aug. 21, 1936.

Partnership Dissolved
P artnersh ip  betw een H erb ert Heywood 

and  Jam es A usters W aters, carrying on 
business as electrical contractors and  sup­
pliers of electrical goods a t  173, K ing 
S tree t, O ldham under the style of U niver­
sal E lectric Co., was dissolved on A ugust 
21, 1945, 'by m u tua l consent.

Notice of Dividend
P i n n e y ,  G erald C., 128, K endal W ay, 

Cambridge, a n d  M i l l e r ,  A rth u r E ., 4, 
G ranby S treet, L ittleport, Cambridge, 
trad ing  together as “  G ranby Servico 
C o.,”  a t  4, G ranby S tree t, L ittleport, w ire­
less an d  electrical dealers. Supplem ental 
dividend 3s. 4^d .. p er £ , payable  Nov. 
26, 1945, Official R eceiver’s Offices, 41, 
Sidney S treet, Cambridge.

Events
th e  D esign  of th e  H igh-V oltage O verhead  
L ines o f th e  B r it ish  G rid  S ystem ," W. J .  
N icholls. 7 ' p .m .— Sco ttish  CENTRE.—Cale­
d o n ia n  H otel, A berdeen. “ T he P lace  of
R a d ia n t  D ie lec tric  a n d  Eddy C u rre n t H ea tin g  
in  th e  P ro c ess  H e a tin g  F ie ld ,” L. J .  C. 
Connell, 0 . W. H um p h rey s, a n d  J .  L. R ycro ft. 
7.55 p.m .

B r i t i s h  I n s t i t u t i o n  op r a d i o  e n g in e e r s .  
—M anchester. D iscussion, " P o st-W ar E u ro ­
p e a n  B ro a d c a s tin g ."  6.15 p .m .
Thursday, November 29.

A.M.E. AND M.E.. S. WALES BRANCH — 
G rum lin . V is it o f H.M. C hief E le c tr ic a l 
In sp e c to r  of M ines,” G. M. H arvey .

ASSOCIATION FOR SCIENTIFIC PHOTOGRAPHY.— 
W estm in s te r , S.W .l. “ Some N otes o n  I l lu ­
m in a tio n  P h o to m ic ro g ra p h y ,” A. G. S ab in . 
6.30 p.m .

I.E .E ., DEVON AND CORNWALL SUB-CENTRE.— 
G lobe H otel, N ew ton A bbot. "  T he O pera tio n , 
M a in ten an ce  a n d  T estin g  of O verhead L ines 
an d  A ssocia ted  O utdoor E q u ip m en t on  A.C. 
System s,”  R. C. H a tto n  a n d  J .  McCombe. 
3 p.m .
Friday, November 30.

I.E .E ., S. MID. STUDENTS' SECTION.— 
L oughborough . "  A ir B la s t C irc u it  B reak e rs ,"  
J .  H u m phries.

N.E. COAST INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—N e w c a s tle -o n -T y n e . “  E lec­
tro n ic s : T h e ir  Scope in  H eavy  E n g in e e rin g ,” 
W. G. Thom pson. 6 p.m .
Saturday, December 1.

I.E .E ., N . MID. STUDENTS’ SECTION.—B ra d ­
ford . “ V oltage  S ta b ilise rs  ; th e ir  P rin c ip le  
a n d  D esign ,” G. N. P a tc h e tt . Î.30 p .m .

JUNIOR INSTITUTION OF ENGINEERS. N.W. 
SECTION.—M an ch este r. “ T he A p p lica tio n  of 
E le c tric  M otors a n d  C ontro l G ear,” H. P . 
Pen telow . 3.30 p .m .
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POST-WAR BUILDING EFFICIENCY 
DEPENDS UPON CONSTRUCTIONAL 
PLANNING Dripmr < , , ,JLxURING the ‘speed building era 
when war factories were the great constructional problem, 
RAWLBOLTS played a vital role in the bolt fixings of fitments 
and machinery . . . those fixings hold, and will continue to 
hold so long as they are required to do so. In the days ahead 
RAWLBOLTS will continue to play their vital part, ensuring in 
speed of erection, manpower economy, efficiency, and neatness 
of construction.

Alw ays Sp ec ify

RAWLBOLTS
for bolt fixings

This illustration shows the 
boll p r o j e c t i n g  type of 
R A W L B O L T  in concrete. 
R A W L B O L T S  are made in 
two types—loose bolt and bolt 
projecting. Sizes to £* 

diam.

The world's Largest M anufacturers o f Fixing Devices.

T H E  R A W LP LU G  C O ., LTD .. C R O M W E LL  R O A D , 
L O N D O N , S.W.7.

E299

T080-4



ERSIN 
MULTICORE

SOlOtB,

WHY YOU SHOULD USE ONLY

For Better Joints in Less Time
ERSIN MULTICORE

The Solder with 3 Cores of 
Non-corrosive Flux.

0  Avoids Dry Joints.
0  Speedily makes Sound Joints on 

Dirty o r O xydised Surfaces.
I Always Correct Proportions 

of Flux and  Solder.
0 No additional Flux 

requ ired .
|  A poroved by Air 

Ministry and  G.P.O.
F R E E

1 Technical Notes on 
I Soldering"and sam ples 
I sent free  on request 
| to firms engaged  on 
[ G overnm ent Contracts.

M U L T I C O R E  
SOLDERS, LTD.

M eU ie r  H o u s e ,  
A l b e m a r l e  S t r e e t ,  

L o n d o n ,  W . I .  
T e l . :  R E G e n t  M i l  

( P . B . X .  4  l ines)

S M IT H
(Rrjd- TradfMatid

REGULATING  
RESISTANCES

FOR

B A CK -O F-PA N EL
M O U N T IN G

Simple conttructlon.
Eity to fix.
Durable and reliable in opera* 

tlon.
Single and Double Tubular 

Type* »n various lixci. 
Ample rating.

INSIST ON 
Z E N IT H  PRODUCTS 

—it will pay you.

The ZENITH ELECTRIC CO. Ltd.
Sole Makers of the  well-known "  Z enith  "  Electrical Products

ZENITH WORKS, VILLIERS ROAD 
WILLESDEN GREEN, LONDON, N.W.2

'Phonat WlUeiden 40Î7-R-9 Cram*} •• Voltaohm. 'Phone, London"

So E ff ic ient-Y et  So Simple!
|  In  one tremendous step forward, Sadia designers have

provided the housewives who’ll run the post-war homes 
|  of Britain, w ith a revolutionary electric hot-water system.

Yet Sadia Type U.D.B. is no intricate machine, difficult 
f  to  instal, tiresome to maintain. H ere instead is a simple,
|  straightforward jo b : installation is easy and there is no
|  maintenance problem. In  one stroke, Sadia designers

have lightened the tasks of housewife, builder and 
|  electrical engineer.
|  -------------------------------------------------------------------------------

Summarising the SA DI/I Type U.D.B.

Automatic Electric Water Heater
|  Occupies the smallest space under the draining board
|  or in  cupboard in kitchen. A system in itself or it can
|  be used as an alternative to an existing solid fuel boiler.
|  O f 20-gallon capacity it will supply the small house with
|  hot water at all points at very little cost. Further par-
|  ticulars and records of actual running costs on request.

^ Scottish Agents: W. BROW N & CO. (EN G IN E E R S) L T D ., 89 Douglas Street, Glasgow, C.2.
A ID A S E L E C T R IC  L IM IT E D , Sadia Works, Rowdell Road, Northolt .Middlesex. Tel: WAXlow 1607.
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MOLYBDENUM
W I R E S ,T A P E S  & R O D S

fo r
ELECTRICAL FURNACES 

LAMPS & VALVES

VACTITE

VACTITE WIRE CO., LTD.
19 QUEEN ANNE'S GATE, WESTMINSTER, S.W.1 Telephone: W hitehall 2 5 5 2

V I C T O R  H, I DDON LTD.
H A R P E R  R O ’A D .  W Y T H E N S H A W E ,  M A N C H E S T E R
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FLUSH TYPE SOCKET
5 AMP.

FOR PRE-FABRICATED  HOUSES AS SU G G ESTED  BY M .O .W - 

W ith  P a te n t  A nti-flash  S h u t te r  ; w ith  Special S te e l S p rin g s 
a ro u n d  S o c k e t T u b e s  e n su rin g  g ood  e le c tr ic a l  c o n ta c t ;  
w ith  V itre o u s  P o rce la in  Base ; w ith  am p le  ro o m  fo r  s lack

Su p p lied  w ith  3" S q u a re  
o r  3 J '  S q u a re  C o v e rs . 
S o c k e t in te g ra l p a r t  o f  
C o v e r  fo r  e a se  o f  a ssem ­
b ly . T w o  4BA C a p tiv e  

S crew s s u p p lie d  
for^fixing to .B a se

NICKEL-CHROME 
& EUREKA REGO.

Exact to  spec ifica tion  

Let us quote you

RESISTANCE 
WIRES & TAPES



FOR E V E R Y  POSSIBLE
i$E L E C T P  I C A L  N E E D
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N1CKEL-CHR0MIUM 

ELECTRICAL Vs O  
R E S I S T A N C E  
W IR E S  and TAPES
for all p u rp o se s— including

GRILLS & H O T  PLATES

IR O N S 'O VE N S 'TO A S TE R S  

W A S H  B O I L E R S ,  Etc.

E L E C T R I C  FURNACES  

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

fo r  R A D IO  W O R K  

RHEOSTATS. ETC., ETC.

T h a t l i t t le  m o re  In p e rfe c tio n  and 
q u a lity  t h a t  m ean s so  m uch  In p e rfo rm ­
an ce. Technical le a d e rs  s in ce  1821. 
O n  A d m ira lty , W a r  O ffice and A ir  

M inistry  Lists

also

STAINLESS STEEL W IRES  

•
BUY FROM THE ACTUAL MAKERS:

R O B E R T  R I L E Y  L T D .
MILKSTONE SPRING. WORKS. ROCHDALE. 

Telephone:" Rochdale 2237-8.' 
Telegrams: "RILOSPRING:"

HALL & PICKLES LTD.
Wire M akers

S H E F F I E L D  .



S O U T H  W A L E S  S W I T C H G E A R  L T  D . T R  E FO R E S T  , G L A M
( I N  A S S O C I A T I O N  W I T H  A B E R D A R E  C A B L E S  L T D . )

So th a t th e  final p ro d u c t w ill be  as 
good as hu m an  brains and  b raw n  can 
m ake i t  th e re  m u s t be, from  th e  w ord  
go, in telligen t con tro l a t every stage. 
W hich  m eans th e  r ig h t people in  
th e  rig h t p laces: m ak ing  su re  th a t 
th e  pegs fit th e  holes.
T h a t’s w hy we have, u n d e r ou r own

roof, a fu ll-scale A ppren tice  Schem e 
and  T ra in in g  School. W e h an d - 
pick th e  boys and  give them  
a tho rough  trad e  or engineering 
tra in ing  w ith  every o p p o rtun ity  for 
advancem ent.

I t  is ou r business and  o u r d u ty  to 
s ta rt them  right.

S O U T H  W A L E S  S W I T C H G E A R
A  L I V E  N A M E  IN S W I T C H G E A R  D E V E L O P M E N T
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H '

CONSIDER
THE

WISDOM
OF

INSTALLING
SAFE
AND

EFFICIENT
PUSHBUTTON

STATIONS

F o rw ard  U p-D ow n. 
R ev erse  

s to p .

S ta rt  and s to p

W
D O N O V A N  S
THE DONOVAN E L E C T R IC A L  C9 LT° BIRMINGHAM. 9 

E L E C T R IC A L  ENGINEERS AND STOCKHOLDERS. 
Ph o n i- STECH*oao 2277 (RBX.) ^ a ^ - T K * 0\»H.8.omincham

VULCANIZED FIBRE.
EBONITE, BAKELITE

8heeta, Rods, Tubes and Machined 8hapes.

LEATHEROID Sheets, Rolls, etc.
“ CLIFTEX ” Insulating Tapes. 

Insulating Staples, Jointing, Presspahn.

MOSSES & MITCHELL LTD.
6 0 -6 8 , Iro nm on ger Row, London, E.C.1.

-RIGHT. 
WITH . 

DONOVANS! 
SINGLE & 
MUITABLE, 

IN A 
RANGE TO 
MEET ANY 

INDUSTRIAL 
NEED

LONDEX REMOTE  
o f STREET 
LIGHTING

i — |I? #jr?

MAST£Rsw/rcH.

T his  s im p le  a rra n g e  
m e n t  In w id e  use.

Ask for leaflet 104/EL

th.nELCO
ELCO design and build soldering irons, machines, melting pots, 
and special furnaces fo r all soldering needs to  suit any voltage 

from 24 v. up. Illustrated are  four Interchangeable units.
• There are  many others.

T E L .I A BBEY  4 2 6 6  (LO N D O N )
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M I C A
I F you are users o f Mica o r Micanite, we should welcome 
* the opportun ity  o f giving you specimen quotations and 
supplying samples fo r prototypes. You w ill find us keen, 
enthusiastic people. The good service which we rendered 
cheerfully and w illing ly during the war won us a host o f 
friends, and £we never lose any opportun ity  o f building 
goodwill.

Your enquiries w ill be welcomed.

LANGLEY LONDON LIMITED.
161 BOROUGH HIGH STREET, LONDON, S.E.1
Phone: H O P  2946 (4 lines). G ram s: Laglycol, Phone.JLondon.

Mica Strips, Stampings, Segment Separators, Condenser Plates, 
Micanite Tubes and Bushes.
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OIL-PROOF PETROL-PROOF NON-AGEING

Sole M anufacturers D U R A T U B E  4 W I R E  L T D.  F E L T H A H  M I D D L E S E X

OUMCAIltf
DURAWIRES

S'XiemU t. ».

INSTRUMENT »WIRES 
INSULATING MATERIALS

WEST INSULATING COMPANY
L T D .,

2, Abbey O rchard  S treet, 
W estm inster, London, S.W.1

C. Clifford &  Son Ltd.
BIRMINGHAM

PHOSPHOR 
BRONZE

Trade M ark. ' TUBES, SHEETS, RODS & WIRE
T o  the  la te s t A i r  M in is try , A d m ira l ty ,  W a r  Office 

an d  B .S .  S p e c if ica tio n s .

For accurate  
T em pera tu re , 
m easurem ent 
and control.

ofherrn
T H E  B RITISH  R O T O T H E R M  C O ., LTD., 
M erton Abbey, S .W .I9 . Liberty 3406.
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FAMOUS 
' FOR SPRINGS ' 

1 & PRESSWORK 
SINCE 

1855

H e re  w e show  ju s t a  tin y  
se lec tio n  o f  w h a t w e  m a k e  
in  sp r in g s , p re ssw o rk  an d  
w irew 'ork, day  in , d ay  o u t, a ll 
th e  y ear ro u n d .
W e’ve b een  d o in g  th is  for 
o ver 89 years . . .  so  y o u  can

im a g in e  w e  k n o w  q u ite  a  lo t 
a b o u t sp r in g s , p re ssw o rk  an d  
w irew o rk . W e sh o u ld  w e lco m e  
th e  o p p o rtu n ity  to  sh o w  you 
so m e  ex am p les , a n d  o u r 
R esea rch  D e p a rtm e n t is  a t 
y o u r  serv ice. Catalogue on request.

Sole M akers : HERBERT TERRY & SONS LTD., REDDITCH
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HOOVER LTD
Makers o f the World's Best Cleaner

H O O V E R  L I M I T E D  • P E R I V A L E  • G R E E N F O R D  • M I D D L E S E X

P rin te d  in  G rea t B rita in  by  Strakhr  B rothers L t d ., 194-200 B ishopsgate E.C.2, an d  published  by 
Be “ b ro th ers  L t d ., a t  B ouverie  H ouse , 154, F lee t S tree t, L ondon , E .C . i . - F n d a y ,  N ovember 23, 1945.

$ U 0 7 >
&<b

POLITECHNIKI

FRIEND or FOE? From the beg inn ing  o f  the W a r Hoover L im ited  

made the Power U n it R otary T ran s fo rm e r o f  the te llta le  “ echo ”  device w h ich  

s ign a lle d  “  fr ie n d  ”  a u to m a tic a lly . Sm all e le c tr ic a l m otors, ro ta ry  tran s fo rm e rs , 

b low ers, genera to rs , were made by H oover L im ited  fo r  a host o f  purposes In the  

w a r. They are a va ilab le  in peace too, fo r  those whose plans ca ll fo r  th e m ■ I f  you 

are in te res ted , ge t in to  touch w ith  us now.


