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R U R A L  DI ST R IB U T IO N  
T R A N S F O R M E R S

FERRANTI LTD., H0LLINW00D, LANCS. 
LONDON O FFICE: KERN HOUSE, KINGSWAY, W .C.2

TAISTRIBUTION transform ers o f  the type  
illustrated  are q u ite  trouble-free and have  

been operating for many years . . . .  g iv in g  
com plete satisfaction  by their efficiency and 
durability .
P ioneers in the developm ent o f  the power  
transform er, Ferranti have never deviated  
from  the rigorou s standards o f  m anufacture  
orig in a lly  laid  down to ensure the prim ary  
essential o f  R eliab ility .
T hese units are also available with efficient 
surge protection  (Surge A bsorbers) b u ilt in  as 
a com ponent part to avoid  the stresses set up 
by electrical storm s.
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R IC H A R D  T H O M A S  & B A LD W IN S  L IM IT ED
W ILD EN  IRO N W O RKS, S T O U R P O R T -O N -S EV ER N , W O RCS.

« s i
' FO R  TR A N SFO R M ER  A N D  . D Y N A M O  W O R K

■ •' ■■' ’ ■' 'O

ELECTRICAL STAMPINGS
m Zm em z ' I "

O F  A L L  D ESCR IPTIO N S

SPECIAL ALLOY SHEET FO R  M A G N ETIC  TEM P ER A TU R E

C O M P EN SA TIO N  - H IGH  F R E Q U E N C Y  W O R K  - RELAYS
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T H E  S M A L L E S T  TRIPLE POLE. SW ITC H FU S E . 

E M IN E N T L Y  SU ITA B LE  FO R  M A C H IN E  TOOLS; 

( f f i )  RflDETTE. I0AMPERES, 500 VOLTS. CATALOGUE NO. Q 1438.

BILL SWITCHGEAR LTD 
ASTON LANE. PERRY BARR 

BIRMINGHAM-20
MANCHESTER GLASGOW 

BELFAST 
BURTON-ON-TRENT

LONDON; A.W.ZELLEY 
73 GT. PETER ST. 
WESTMINSTER SW.L

PHONE:BffiCHHElCS 5011- CRAHS:'BIUVi'ITCH* BHÍ.M.

k
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M O F F A T S  L I M I T E D
B L A C K B U R N  L A N C A S H I R E

W a l e n  o f  the  SJam ouS W jo ffa t ¿Electric C o o le n  S t  ISe friyera to n

L ike th e  hallm ark on silv er  and 
the carat s ign  on pure go ld , the  
M offat crest, w hich is found on the  
door o f  ev ery  M offat E lectric  
C ooker and E lectric R efrigerator, 
is a guarantee o f  the h ig h est a tta in 
ab le  qu ality  in  cook in g  and re
frigeration  equipm ent.

T he crest w as adopted  by 
M offats L im ited to id e n tify  their  
products, sy m b o liz in g  as it  does  
the characteristics that g iv e  them  
lead ersh ip  in  their  field— th e  crown  
to express REG AL Q U A L IT Y ; the

elep h a n t a sym b ol o f  LONG LIFE  
A N D  ST R E N G T H ; th e  effortless  
leap in g  o f  the an te lo p es, ty p ica l 
o f  th e  SPEED  IN  O PER A TIO N  
A N D  ST R E A M L IN IN G  IN  DE
SIG N ; and the beaver  at the base  
o f  the sh ie ld  sign ifies E F FI
CIENCY. T he rem ain ing  in ter 
tw ined letters rep resent th e  four  
sen io r  m em bers o f  th e  firm.

T ruly a crest o f qu ality— the  
m ark o f lead ersh ip  in its ow n field , 
and a sym bol know n in all parts o f 
the world.
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Every practical combination of 
cable coupling can be assembled 

from these units
B.l. Callender's Mining Type Coupling Boxes 
provide a means of making the cable system  
as readily transportable as the operating 
machinery.
Extensions, w ithdrawals and repairs can be 
effected w ith minimum expenditure of tim e  
and material. * u
C o llie ry  electrical systems can be standardised 
in regard to cable lengths and sizes, w ith  
complete Interchangeability of components. 
Jointing can, if desired, be carried out on 
the surface, under best possible conditions. 
For working pressures up to 660v. and 3,300v.

M I N I N G
T Y P E

C O U P L IN G
B O X E S BRITISH INSULATED CALLENDER’S CABLES

FULL ond QUOTE 
N.S.M.IO.

BRITISH PATENTS NOS. 288.885/286.3+4/433.323 N O R F O L K  H O U S E , N O R F O L K  S T R EET , L O N D O N , W .C .2 .



RECTANGLES
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TELEPHONE FREDERICK SMITH & COMPANY te le g ra m s
BLACKi RiARS (INCOMO*ATTO IN TM* LONDON IUCTK1C WIM COMPANY *  SMITHS. IIMITID) "ANACONDA
8701 (8 llncs) A N A C O N D A  W O R K S . S A L F O R D ,  3 . L A N C S  MANCHESTER'



F o r  m e a su r in g : hig:h v a lu e s  
o f in s u la t io n  r e s is t a n c e  u p  to  
4 0 ,0 0 0  m e g o h m s a t  T e s t  V o lt-  
agrcs u p  to  5 kV.

Also used in conjunction with 
B T H  O il Test Cell fo r testing o f  
Insulating Oil.

BTH

PORTABLE
EQUIPMENT

T Y P E  C T I- B

A pply  for 
New Descriptive List

Designed to facilitate routine testing of insulation for the 
detection of incipient breakdown, as recommended in Section 
8 of '• BRITISH STANDARD CODE OF PRA C TIC E”  BS 
1086/1942.

W I L L E S D E N
TH E BRITISH TH0MS0N-H0UST0N COMPANY LIMITED. WILLESDEN. ENGLAND. A3537

November 30, 1945 THE ELECTRICIAN

FO R R E ST  INSULATION
SET
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T U R B O  G E N E R A T O R S , T R A N S F O R M E R S . E .H .T . and M.T. S W 1 T C H G E A R . 
A .C . and D .C . M OTORS and G EN ER A T O R S , B A T T E R Y  E L E C T R IC  V E H IC L E S  
and T R U C K S , T R A C T IO N  E Q U IP M E N T . B U S  and C O A C H  B O D IE S

25 K.Y.A. to 2 ,5 0 0  K.V.A.

:stal  B e a r i n g  S

00256/8440

'J'HE ex ten siv e  ex p erien ce  w hich  
th is Com pany p ossesses in  the  

construction  o f p lan t for e lectr ic  
g en eration  is  em bod ied  in  the  
d esign  and construction  of  
“ BR USH ” A lternators.
T he outstanding features o f  these  
m achines is the h igh  efficiency of 
operation  characterised by low  
in ternal losses.

M any types o f A lternators are 
availab le  su ited  for drive by all 
classes o f prim e m overs.

The im portan t constructional fe a tu re s  
a re  se t out in  Publications ELjH . 226. 
W rite  fo r  your copy to - d a y ,  

m entioning th e  s iz e  o f  m achine in 
which you a re  in teres ted .

THE BRUSH ELECTRICAL ENGINEERING CO. LTD 
LOUGHBOROUGH - ENGLAND

BRANCHES: London, Birmingham, Cardiff, Bath, Manchester. Leeds, Newcastle, Glasgow. Belfast, Dublin.
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netrovicK cosmos L a m p s  ; cnerc js  
the best possible "case”  for specify
ing them for all industrial, commercial 
and domestic lighting.( ¡ o o d  C o u n s e l u S e

METROVICK
COSMOS LAMPS

M E T R O P O L I T A N - V I C K E R S  E L E C T R I C A L  C O .  LTD.  
NUMBER O N E K I N G S W A Y .....................................LO N D O N , W.C.2.
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D Y N A M O  & M O T O R  R E P A I R S  L T D
Wembley Park Works Phoenix Works

North End Road Soho Road
Wembley, Mddx. Birmingham

Wembley 3121 Northern 0898

I.OSO H.P., 11,000 V O L T S , 
Preformed coils, electrically  
welded joints, flash tested 
23,000 volts on completion. 
W o u n d  at  W e m b l e y ;  
running N orth of England.
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Head Office : Eastw ood , H anley, S ta ffs . 125, High H olborn , W .C . I .  
Phones : H olborn 1951-2 and Stoke on Trent 5272-4.
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This B.E.T. 62,500 kVA Transformer 

is going into its tank to give years of 

service. Its duty will be a responsible 

one but it goes out with the confidence 

o f its makers. B.E.T. have specialised

in transformers for 47 years. There is 

nothing in transformer construction for 

which B.E.T. experience does not provide 

an answer. This experience is at your 

service.

T he

British Electric Transformer
C o m p a n y  L im ite d  

In association with CROM PTON PARKINSON LIMITED 

H O U S E ,  V I C T O R I A  E M B A N K M E N T ,  L O N D O N ,  W . C . 2
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“ We’re at the Service 
of all the Services ”. . .

SayS GENERAL CABLE,
V .I.R ., P .V .C .. T .R .S ., L .C ., etc

“ Collaboration, complete, enthusiastic | 
and unreserved—that’s what we aim at 
here,” says General Cable.

“ N ow  that the fighting is over I ’ll 
soon be allowed to tell you o f the man- 
size task w e’ve been tackling down here 
in  Surrey. By then, too, we’ll be able 
to give the whole world the benefit o f

the advances in  production technique
and cable efficiency achieved by our
technical staff.
<
‘In the meantime if  you have any present 

problems on which you’d like expert 
opinion or maybe even a spot o f  
research or experiment, w e’ll be glad 
to hear from you and give you all the  
assistance we can.”

THE CENERAL CABLE 
MANUFACTURING 

CO., LTD. 
LEATHERHEAD, SURREY

Telephone :
LE A TH E R H E A D  3021/2
(Private Branch Exchange)

Telegrams : 
“ IS O L D E ,"  LE A TH E R H E A D



L  ORDER TO SA T IS F Y  
the increasing demand for 
our products in theJtrighton 
area we hare opened

a S U B  - B R A N C H  O F F I C E  a t

16, MARKET ST., BRIGHTON
TELEPHONE : BRIGHTON 4850.

w here com prehensive stocks o f  
ele ctric  w ires a n d ca b les w ill be 
a vailable.

THE LONDON ELECTRIC WIRE
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In co rpo ra tin g
FREDERICK S M ITH  AND COMPANY

A s so c ia te d  w i th
THE LIVERPOOL ELECTRIC CABLE COMPANY LIM ITED

And
VACTITE WIRE COMPANY LIM ITED v a c t i t e ;



Fine Wires, insulated and covered, 8/100'

made and spun with all theto 1/1000'

latest and most modern machinery and

materials, by a firm with a lifetime of

experience in delicate textile coverings

FINE WIRES
N O T T I N G H A M

Fine W ires Limited G rove Road Castle Boulevard Nottingham
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A SPIDER has three 
sets of spinnerets, 
each  with up  to 100 
spinning tubes, from 
which fluid silk issues 
and is spun to a thick
ness of 1/2000' o r less



Varnished Cloths
IN  S IL K S  A N D  C A M B R IC S

IN  SEW N A N D  SEA M LESS  
B IA S FORM

G uaranteed to  B.S. I. S p ecificatio n

MATERIALS

W ELLIN G TO N  M ILLS
PORT DUNDAS.  GLASGOW! C * 
TeJcphooe: DoutU* 586613 list«»
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DUNDAS

send your enquiries 

for

COTTON & PAPER COVERED 
AND 

COTTON BRAIDED H.C. 

COPPER WIRES & STRIPS

t o :

Tham es Wire & Cable Co.Ltd.
BA TH  H A LL  W O R K S ,

BELL LANE, HODDESDON, HERTS.
Telephone : HO DDESDON 2485

A.I.D . AP PR O V ED

N A T I O N A L
P R O V I N C I A L

B A N K

Head Office :
15, BISHOPSGATE, 

LONDON, E.C.2
Branches throughout England and Wales

The rapid growth of the Electrical 
and allied industries has been en
couraged and fostered by the financial 
services rendered by National Pro
vincial Bank Limited whose interest 
in preseht and future developments 
continues to expand.

Principals of all types of business, 
large or small, are invited to discuss 
their plans in an atmosphere of mutual 
trust and goodwill—the pre-requisites 
of successful trading.
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P E T B O W E L E C T R I C  A R C  
W E L D I N G  E Q U I P M E N T

PORTABLE ELECTRIC ARC WELDERS
A wide range of Engine Driven 
(gasoline or Diesel) Electric Arc 
Welding Plant is available 
including special lightweight 
models in both single and 
double-operator types up to  
300 amps per operator.
ELECTRIC ARC SHOP WELDERS
Three models of these popular 
transformer oil-cooled sets are 
available, the “ AGILE ” with  
a current range of 30/130 amps 
suitable for either Arc or Car
bon Welding : the “ SENIOR  
II ” 15-275 am p s: and the 
“ M A JO R ” 30-400 amps.
ELECTRODES
An unusually complete range 
o f Electrodes is available in all 
gauges for general purposes, 
shipbuilding and repair, con
structional work, hard surfacing, 
rails,cast-iron bronze & toolsteeL

OXY-ACETYLENE EOUIPMENT
PETBOW  Oxy - Acetylene 
Welding Equipment includes a 
•wide range of Wires and Rods 
including “ PET-BRO NZE ” 
Rods which have great elas
ticity  •with the consequence 
that risk of contraction is 
largely eliminated. Special 
Fluxes can also be supplied.
WELDERS' EQUIPMENT & ACCESSORIES
The PETBOW  range of W eld
ers’ Equipment has been 
specially designed to give 
maximum efficiency combined 
with greatest protection. It 
includes helmets and masks, 
cable, hammers, brushes, gaunt
lets, electrode holders, cable 
lugs, earth clamps, aprons and 
screen glasses.

Fullest details o f any or all 
PETBOW  equipment gladly 
sent on request.

PETBOW  LTD Incorporating Agile Electrode*, L td., Power Electrode Co., Ltd., Weldric* (1922) L td. 
STATION ESTATE, BALMORAL ROAD, W ATFORD, H ER TS. TELEPHONE : WATFORD 603.'
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C O N T I N U I T Y  
T E S T  S E T S

T h is  R ecord  In str u m e n t  
g iv e s  e x a c t  te s t  r e s u lts ,  
un affected  by v a r ia tio n  in  
the b a ttery  v o lta g e .

R. S.B.2.

THE RECORD ELECTRICAL CO. LTD.
B R O A D H E A T H  • A LT R IN C H A M  • C H E S H IR E

’Phone: Altrincham 3221/2 'Grams: “ In fusion” AUritukam

London Office: 28 Victoria S t . ,  W es tm in s te r ,  S.IV.1. Phone: A b bey  5148 .D
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M ISCELLANEOUS ADVERTISEM ENTS
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 Cotitrol o f  
Engagement Order, 1945, or the vacancy is fo r  employ
ment excepted from  the provisions o f th a t Order.

SITUATIONS VACANT

A X E le c tric ity  S upply  A u th o rity  in  th e  Hom e 
" C o u n t i e s  inv ites a p p lic a tio n s  fo r  th e  follow 
in g  vacancies*:—

(a) 6 E le c tr ic ia n s  fo r  th e  m a in te n a n c e  a n d  
¡repetir of dom estic  e le c tr ic a l a p p a r a tu s  
o n  co n su m ers ' p rem ises.

(b) 1 A s s is ta n t E lec tric ian , f o r  W orks M ain
ten an ce—B.C. a n d  overh ead  experience 
essen tia l.

(c> 4 W irem en.
(d) 2 O verhead L inesm en fo r  H.T. lin e  con

struction . a n d  m a in ten an ce .
(e) 1 P lu m b er J o in te r  fo r 11 kV  jo in tin g .
(f) 1 E le c tric ian  fo r  Cooker Hep a i r  Shops 

a n d  F a c to ry  m a in ten an ce .
(g) 1 T ra c e r  o r  J u n io r  D ra u g h tsm a n  fo r  

M ains H ecords, etc.
(h)i 2 M eter T este rs  a n d  R e p a ire rs .
D is tr ic t  I ta te s  w ill be  pa id . A p p lic a n ts  to

in d ic a te  c le a r ly  th e  p a r t i c u la r  vacan cy  fo r 
w hich  th e y  a re  ap p ly in g , a n d  inc lude  th e  fo l
low ing  in fo rm a tio n  in  th e ir  r e p ly :—

Age.
W h e th e r  m a rr ie d  o r  s in g le .
T ra in in g  a n d  experience.
L a s t c iv ilia n  em ploym en t a n d  n a tu r e  o f 

w ork.
A t p re se n t th e  C ontro l of E n g ag em en t O rder 

l im its  th e  age  o f M ale A p p lican ts  to  m en 
u n d e r  18 y e a rs  o r  ov er 51 y e a r s  o f ag e . 
A p p lican ts  w ho a r e  th e re b y  p rev en ted  fro m  
c h a n g in g  th e i r  em p lo y er m a y  m ak e  a n  a p p li
c a tio n , w hich  w ill be r e ta in e d  fo r  c o n s id e ra 
tio n  w hen th e  re s tr ic t io n  i s  rem oved.

C lass A. m en o n  le a v e  j u s t  d isc h a rg ed  fro m  
th e  F orces m ay  a p p ly —irre sp ec tiv e  of a g e -  
p ro v id ed  th e ir  p erio d  o f  leave h a s  n o t  exp ired .

W om en u n d e r 18 y e a r s  o r  o v e r . 41 y e a r s  of 
a g e  m ay  a p p ly  fo r  v acanc ies (a), (g) a n d  (h).

T h is  a d v e r tise m e n t is p u b lish ed  by p erm is
s io n  o f  th e  M in is try  o f L ab o u r a n d  N a tio n a l 
Service.

R ep lies to  Box L.Q.M., “ THE ELECTRICIAN,” 
154, Fleet. S tre e t, London, E.C.4.

KItMcL/M C.

UTSIDE R EPRESEN TA TIV E, c a p a b le  an d  
^  en e rg e tic  t 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 eng in eers , to  cover 
Y o rk sh ire , L inco lnsh ire , N o ttin g h a m sh ire . 
R esident, in  Leeds o r  Sheffield. M u st h a v e  
w ide te c h n ic a l .. know ledge of e lec tr ic  pow er 
a n d  d is tr ib u tio n , a n 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 ow 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.

M irA N A G ER, keen, c o m p e ten t m an , re q u ire d  
f o r  -servicing, e s t im a tin g  a n d  su p e rv is in g  

e lec tr ica l w irin g  a n d  in s ta lla tio n  w ork. 
L ondon  a r e a .—A pply Box L .Q .J., “ TILE ELEC
TRICIAN,” 154, F le e t  S tre e t, London, E.C.4.

T , ®  re q u ire d  a t  once fo r  London.
\v .9. d is tr ic t. E le c trica l a n d  m ech an ica l 

experience  d es ired . K now ledge p la s tic s  an, 
a d v a n ta g e .—W rite , s ta t in g  a g e  a n d  s a la ry  re
q u ire d . Box L.Q.L., "T H E  ELECTRICIAN,”'  154, 
F lee t S tre e t, London, E.C.4.

SITUATIONS VACANT

BOROUGH OF L E Y T O N .

ELECTRICITY DEPARTM ENT.

A p p o in tm en t of E le c tr ic a l F itte r .

A PPLICA TIO N S a re  in v ite d  fo r  th e  position  
-‘ '•o f  E le c tr ic a l F i t te r .  T he r a t e  of p a y  w ill 
be in  acco rd an ce  w ith  the. S chedule o f th e  
D istric t. C ouncil (No. 10), London A rea , E lec
t r ic ity  S upply  In d u s try , w hich  a t  th e  p re se n t 
t im e  is 2s. Od. p e r  h o u r  plus- W a r  B onus of 
6d. p e r  h o u r. F o rty -seven  h o u rs  w ill c o n s ti
tu te  a  u-ormal w eek 's w ork.

A p p lican ts  sh o u ld  h av e  h a d  experience  in  
th e  m a n u la c tu re , e rec tio n  a n d  m a in te n a n c e  
o t K .Ii.T. sw itc h g ear.

T he successfu l a p p lic a n t  w ill be  re q u ire d  to 
pass a  m ed ical ex am in a tio n , a n d  th e  a p p o in t
m en t w ill 1» su b je c t to th e  p rov isions o f th e  
L ocal G overnm en t S u p e ra n n u a tio n  A ct, 1937.

A pp lica tio n s, in  c a n d id a te ’s ow n h a n d 
w ritin g , s ta tin g  ag e , experience, p o sitio n  w ith  
r e g a rd  to  N a tio n a l Service, a n d  w hen a b le  to  
t a k e  u p  d u ties , acco m p an ied  by  cop ies o f two 
recen t te s tim o n ia ls , to  be s e n t  to  th e  B orough  
E le c trica l E n g in e e r  a n d  M anagei-, E le c tric ity  
Offices, C a th a ll R oad, L ey tonstone , E .ll, n o t 
la te r  th a n  f ir s t  p o st .Monday, 24tli D ecem ber, 
1945.

C an v ass in g  in  a n y  fo rm  w ill be a  d isq u a lifi
ca tio n . T he M in is try  o f L ab o u r a n d  N a tio n a l 
Serv ice h av e  g iven  p e rm iss io n  u n d e r  th e  
C ontro l of E n g ag em en t O rder, 1945, fo r  th e  
a d v e r tis in g  o f th is ' vacan cy . (E.D.629a.)

D. J .  OSBORNE,
T ow n Clerk.

Town M ali. L ey ton , E.10.
23rd N ovem ber, 1945.

A «.MATURE W IN D ER , 5 to  50 h .p ., A.C., D.C., 
-‘ '-C la ss A ex-Servicem an. Good em ploym en t 
cond itio n s. A lso W om an or G irl fo r  s im ila r  
b u t  l ig h te r  w ork, a n d  Boy to  t r a in .—In d u s
t r ia l  E le c tr ic a l Co. L td ., O fford S tre e t W orks, 
L ondon, N .I.

T7 LECTRICAL FIT T ER . E xperienced  assem bly  
■“ a n d  re p a ir  m o to rs, 1 to  50 h .p . Good em 
p lo y m en t cond itio n s. C lass A ex-Servicem an, 
o r  o th e rw ise  exem pt.—In d u s tr ia l  E le c trica l 
Co. L td ., O ilo rd  S tre e t  W orks, London, N .I.

CH IE F  E n g in e e r  w anted . Im p o r ta n t  Gold 
M illing C o rp o ra tio n  w ith  P ro p e rtie s  in  W est 

A fric a  h a v e  vacancy . A p p lic a n ts  m u s t h av e  
good tech n ica l a n d  p ra c tic a l  en g in eerin g  
q u a lifica tio n s a n d  h av e  held s im ila r  post. 
S ta te  ag e , q u a lif ic a tio n s  a n d  experience, a n d  
a p p ly  R hodes a n d  W indeler, 33, B razennose  
S tree t, M’a n c h e s te r , 2.

ü  LECTRICIANS a n d  A ss is ta n ts  fo r in s ta llin g  
“ a n d  m a in ta in in g  w irin g  in s ta lla tio n s . S u it
a b le  a p p lic a n ts  can  be p laced  in. London o r  
P ro v in c ia l a re a s .—A pplv Box L.Q.K., " TIIE 
ELECTRICIAN,” 154, F le e t S tre e t, L ondon, E.C.4.

M ACHINERY WANTED

A  GENERATOR, 220-230 vo lts  D.C., c a p a b le  of 
-r '  g iv ing  150 H .P . a t  400 revs, p e r m in . 
A pprox. 110 K.W ., 500 am p s.—D ening & Co. 
(1937) L td ., C rim o h ard  W orks, CQiard.

P O R T A B L E  se lf-s ta b ilis in g  eng ine-driven  
-*• S ing le  O p e ra to r  W elding  P la n t  cap ab le  of 
w elding No. 5 g a u g e  rod s.—D ening  & Co. (1937) 
L td ., C rh n c h a rd  W orks, C hard .
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T E N D E R S F O R  S A L E

E L E C T R IC IT Y  S U P P L Y  B O A RD , D U B L IN .

ERN E PO W ER DEVELOPMENT.'

'"THE E le c tr ic ity  S upp ly  B o a rd  in v ite s  T enders 
A fo r th e  su p p ly , de liv ery  a n d  e rec tio n  o f :— 

TRANSFORMERS AND SW ITOHGEAR AT 
TH E CATHALEEN'S FA LL AND CLIFF 

STATIONS ON THE R IV E R  ERNE. 
C ond itio n s of T en d erin g , F o rm  of T ender, 

C ond itio n s o f C o n tra c t a n d  Specification  m ay  
be o b ta in e d  b y  C o n tra c to rs  fro m  th e  Chief 
D esign  E n g in e e r, E le c tr ic ity  Supply  B oard , 
26, L ow er F itzw illia m  S tre e t, D ub lin , CJ.8, by 
a p p lic a tio n  a n d  on p a y m e n t o f a  lee  o f five 
g u in eas , w hich  w ill be  re fu n d e d  on re c e ip t of 
a  bona-fide ten d e r. A d d itio n a l cop ies m a y  be 
p u rc h a se d  a t  a  co s t o f one g u in e a  p e r  copy 
(non-retu rnab le)..

T en d ers  w ith  a l l  th e  r e le v a n t D ocum ents 
enclosed in  a  sealed  cover en d o rsed  “ E rn e  
P ow er D evelopm ent: T en d er fo r  T ra n s fo rm e rs  
a n d  S w itch g ea r,” m u s t  be delivered  to  th e  
u n d e rsig n ed  n o t l a te r  th a n  12 o ’clock noon 011 
T h u rs d a y , th e  28th F e b ru a ry , 1946.

T he B o a rd  does n o t b in d  itse lf  to  acce p t th e  
low est o r  a n y  T ender.

PA TR IC K  J .  DEMPSEY, 
28th N ovem ber, 1945. S ecre tary -

E le c tr ic ity  S u p p ly  B oard ,
60-62, U p p er M ount S tree t,

D ublin , C.18.

C IT Y  OF M A N C H E S TE R .

r P H E  E le c tric ity  C om m ittee in v ite s  ten d ers  
A fo r  th e  su p p ly  a n d  de liv ery  o f :—

6 TONS HARD l-’ORGED HIGH CARBON 
STEEL BALLS, U  IN . DIAMETER.

P articu la r.-; a n d  F o rm  of T en d er m a y  Be 
o b ta in e d  f ro m  M r. R. A. S. T lrw aites, Chief 
E ng in eer an d  M a n ag er, E le c tr ic ity  D e p a rt
m en t, Town H all, M anchester, 2.

Tender's, ad d ressed  to  th e  C h a irm an  of th e  
E le c tr ic ity  C om m ittee, to  bo deliy cred  n o t 
l a te r  th a n  10.0 o 'clock a.m . o n  F r id a y , 7t.li 
D ecem ber, 1945.

P H IL IP  B. DINGLE, 
Town Clerk.

Town H all, M anchester, 2.
26th N ovem ber, 1945.

/LO O K ERS.—W e c a n  g ive good deliveries of 
S heet M etal V itreo u s E nam elled  E lec trio  

C ooker p a r ts .—JO H N  K IN G  & SON (ENAMEL- 
L E R S), L td .. PYRO WORKS. W HITTINGTON 
MOOR, CHESTERFIELD. P h o n e : Chesterfield 
5305. = _ _ _

P A T E N T  A G E N T S

M E W B U R N ,  E L L I S  &  C O . ,
P A T E N T S , .D ES IG N S  A N D  T R A D E  M ARKS,

70 & 72, Chancery Lane, London, W .C .2 . 
Crams: " Patent, London." ’Phone: Holborn 0437 (2 lints) 

And at— N EW CASTLE : 3, St. Nicholas Buildings.

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

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

O EARCH LIGHTS (sa le  o r  h ire ), C arbon Rods, 
^ E b o n ite ,  F ib re  H ig h te n s ite , P o rc e la in  
H ouse-w iring  a n d  o th e r  C leats, R eels a n d
K nobs, M irro rs , Lenses, L am p L ow ering a n d  
Suspension  G ear, T.R.S., lead  a n d  otho*
Cables, W inches (h an d ), h u n d re d s  of th o u sa n d s  
iu use. e tc .—London E le c tric  F irm , C roydon.

I ---------------------------------------------------------------
T FA TH ER FIN G ER  STA LLS—M ade of 
A-/C hrom e H ide. V ery s tro n g  a n d  ha^rd
w earing . L eng th  3 in . P ric e  4s. p e r  doz. 
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 tr ia l  C lo th ing  M anu
fa c tu re rs , Epsom , S u rrey .

D R Y  C ELLS.
LD-ESTABLISHED firm  now in  p ro d u c tio n  

' - 'o f  a l l  ty p es  o f d ry  cells. D.R.3 sp ec ia lity . 
D elivery ' ex w orks. Q u o ta tio n s by req u est.

; C o n trac ts  in v i te d —T he A bies B a tte ry  Co., 
j 117, A nerley  R oad, A nerley , S.E;20.

P ACKING CASES, a ll  sizes an d  d esc rip tio n s , 
fo r H om e a n 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 & 
Sons, 14 a , R ecto ry  S q u a re , L ondon, E .l. 

| ’P h o n e : S tepney  Green 2550.

MOTORS, b a n d  I h .p ., v o ltag es 25, 32, 
• ' - ' •  50, 100/115 an d  200/250. S u ita b le  re 

f r ig e ra to rs , la th e s , w ash in g  m ach in es , etc. 
U nused  m o to rs , £7 15s. e a c h ; reconditioned , 
£5 15s. O th er sizes a v a ila b le .—Jo h n so n
E n g in eerin g , 86, G re a t P o r t la n d  S tre e t, W .l. 
MUSeum 6 3 7 3 . __________________________

A G E N C IE S

M ISC E LLA N E O U S

HPO OFFICE AND WORKS EXECUTIVES.— 
A P lease  ap p ly  fo r  o u r  com plete  c a ta lo g u e  

w hich  is now  a v a ila b le , to g e th e r  w ith  1946 
C a le n d a r  (encl. Id . s ta m p  to  com ply), so  th a t  
y o u r  re c o rd s  o f P la n t ,  E lec trodes a n d  Acces
so ries  m a n u fa c tu re d  a r e  up to  d a te .—Petbow  
L td ., W atfo rd , H erts .

R E P A IR S

TV/T ANUFACTURERS of E le c tric  D om estic 
A p p liances, M eter, R esistan ces, etc., d e s ir 

in g  re p re se n ta tio n  in  I t a ly  a r e  in v ited  to  
c o n ta c t th e  Ufflcio C om m erciale  B le ttr ic i ta ' 
I iu lu s tr ia ,  v ia  S a n t’ A n d rea , 6, M ilan, I ta ly .

A ll makers and dealers 
in electrical equipment, 
service engineers, and 
repairers need this por
table Flash Tester. 
Detects faults at 1,000 
to 2,000 volts.
Send for interesting /eo/?et 
" All about Flash Testing

L IB e r t y  6118

H. J.  G0BB
AN D  SON,

35a, SOUTH  PARK RD. 
W I M B L E D O N ,  S.W.I9
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A  Philips Lamp may have 

the same appearance outside 

as any o th er lam p; but the  

secret of its success is the  

w o n d e r f u l  w o r k  i ns ide.

Thanks to this, Philips Lamps 

are famous for th e ir  low con

sumption —  they transform  

current economically into  

clear, bright light.

Sell

PHILIPS
the Lamps the Public like

ifM akers o f  Good Lamps fo r  over jo  Years
PHILIPS LAMPS LIM ITED, C EN TU RY HOUSE, SHAFTESBURY A V EN U E, LO N D O N . W .C .2 , ( 160)
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World Power
WH E N  th e  In te rn a tio n a l E xecu tiv e  

C ouncil of th e  W orld  P ow er C onfer
ence m e t in  L ondon  la s t w eek to  d iscuss 
th e  po st-w ar rev iva l of th e ir  ac tiv ities , 
th ey  o p ened  th e  w ay  to  a  channel 
th ro u g h  w hich exchange of in fo rm ation  
w ith  re sp ec t to  e lec tric ity  supp ly  lias  been 
den ied  th e  in d u s try  since th e  la s t sec
tio n a l m ee tin g  a t  V ienna  in  1938.

I t  will b e  rem em bered  th a t  th e  con 
ference w as fo u n d ed  in  th is  c o u n try  in  
1924, w hen  th e  firs t p len a ry  m eeting  w as 
h e ld  a t  th e  E m p ire  E x h ib itio n , 
W em bley ; th e  second plenary’ m eeting  
w as held  in  B erlin  in  1930 an d  th e  th ird  
a t  W ash ing ton  in  1936. A t all th ese  m e e t
ings a n d  a t  a  n u m b er o f sec tional m ee t
ings held  in  v arious cap ita ls , B ritish  elec
tr ic a l eng ineering  in te re s ts  co n tr ib u te d  a  
la rge  n u m b er of v a lu ab le  p a p e rs  in  re 
sponse to  th e  in v ita tio n  of S ir H a r o l d  
H a r t l e y , th e  ch a irm an  of th e  B ritish  
N a tio n a l C om m ittee, ' a n d  since a t  la s t

w eek’s m eeting  i t  w as decided  to  hold, 
if possible, a  sec tional m eeting  in  1947, 
to  discuss th e  general qu estio n  of fuel 
econom y, i t  is reasonab le  to  assum e th a t  
B ritish  in te re s ts  will aga in  p lay  a n  a p 
p reciable p a r t  in  th e  p roceed ings; a n  a s 
su m p tio n  b ased  on  th e  f a c t  th a t  th e  elec
tr ic ity  su p p ly  in d u s try  of th is  co u n try  
has d u rin g  th e  la s t  six  y ea rs  suffered 
m ore from  fuel sh o rtag e  ithan a n y  else
w here, w hile still be ing  called u p o n  to  
m eet ever-increasing  d em an d s fo r pow er 
for w ar p ro d u c tio n  requ irem en ts.

Since 1938 th e  la y o u t o f th e  pow er 
n e tw o rk  of th e  C o n tin en t h a s  b een  so 
changed, th a t  read in g  th e  proceedings of 
th e  V ienna m eeting  con ju res u p  a  p ic tu re  
so s tran g e  in  th e  lig h t o f m ore  re c e n t 
h appen ings th a t  th e  d e ta ils  a re  b o th  
tra g ic  a n d  in te resting . T h e  69 B ritish  
delega tes w ho a tte n d e d  th e  m eeting  
w ere, for in stance , w elcom ed b y  th e  th e n  
G erm an M in ister of T ra n sp o r t, D r. J . 
D o r p m u l l e r  w ho, a rm ed  w ith  th e  g re e t
ings of F ie ld -M arshal G o e r i n g  a n d  th e  
M inister of In d u s try , H e r r  F u n k , sough t 
to  exp la in  th a t  b y  th e  re jo in ing  o f 
A ustria  a n d  G erm any, th e  w a te rs  o f th e  
A lps w ould  be  harnessed  for th e  benefit 
of a  u n ited  G e rm a n y ; a  co n d itio n  
form erly  im possib le ow ing to  th e  “ u n 
h a p p y  d ism em bering  of th e  old S ta te .” 
A  li tt le  over a y ea r la te r  those  w aters 
w ere being  used for th e  genera tion  of 
pow er to  d rive  G erm any’s  w a r m achine, 
and  seven years  la te r. F ie ld -M arshal 
G o e r i n g  a n d  those  of h is  b re th re n  r e 
m ain ing  a re  s ta n d in g  th e ir  t r ia l  a t  
N u rem b erg  a s  w ar crim inals.

W h a t th e  fu tu re  h a s  in  s to re  for th e  
W orld  P ow er C onference rem a in s to  be 
seen, fo r a t  th is  s tage  no  m ore  is know n 
th a n  th a t  th e  Council will m e e t in  P a ris  
n ex t sp ring  a n d  th e re  decide up o n  th e
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m o n th  a n d 1 p lace for ho ld ing  th e  sec tiona l 
m ee tin g  in  1947. B efore th e  w ar th e  con
ference p u b lish ed  a  s ta tis tic a l y e a r  book 
co n ta in in g  d a ta  on  all sources o f energy  
a n d  g iv ing  b o th  n a tio n a l resources a n d  
an n u a l p ro d u c tio n , a n d  am ong  th e  d e 
cisions ta k e n  last' w eek w as one to  r e 
sum e p u b lica tio n  as  soon as  possible. 
A n o th e r p o in t w hich engaged  th e  a t t e n 
tio n  of th e  C ouncil w as concerned  w ith  
a to m ic  energy  a n d  its  fu tu re  significance 
over th e  w hole ran g e  of pow er problem s. 
T h e  re s u lt o f ih e ir  d e libera tions w as th a t  
a sm all -com m ittee is to  b e  ap p o in ted  to  
w a tc h  developm ents a n d  to  m ak e  recom 
m en d a tio n s  to  th e  In te rn a t io n a l E x ecu 
t iv e  a s  soon  as  i t  is  p rac ticab le  to  h av e  
a n  effective discussion of th e  u tilisa tio n  
of such  energy  for in d u s tria l a n d  dom es
tic  purposes. T h e  m ach in ery  of th e  Con
ference is th u s  b ro u g h t u p  to  d a te  w ith  
m odern  developm ents , a n d  th e  in d u s try  
w ill w a tch  i ts  w ork ing  w ith  considerable 
in te re s t.
The Public and Street Lighting

W IT H O U T  in  a n y  w ay  m ak in g  cap i
ta l  o u t  o f th e  L ondon  gas strik e , 

th e  absence  of s t re e t  lig h tin g  in  th e  com 
m erc ia l a re a s  se rv ed  b y  th e  com pany  
affected , w as in  s tr ik in g  c o n tra s t to  th e  
office-building ligh ting  in  th o se  sam e  
areas . A s fa r  a s  o u r o b se rv e r could  see 
th e re  w ere h a rd ly  a n y  offices w h ich  d id  
n o t p o u r th e i r  e lec tric  ligh t in to  th e  
d a rk en ed  s tre e ts , a n d  those  th a t  d id  n o t 
w ere e ith e r  closed fo r th e  n ig h t o r w ere 
in  d a rk n e s s  due to  o th e r  causes. 
T h is  sim ple  o b se rv a tio n  b ro u g h t hom e 
to  m a n y  w ho h a d  n o t before given 
th o u g h t to  th e  su b jec t, th e  genera l 
accep tan ce  of e le c tric ity  a s  th e  m o d ern  
ind o o r illu m in an t a n d  com m en ts up o n  i t  
b y  th e  m an -in - th e -s tre e t w ere n o t  in 
freq u en t. A n o th e r p o in t w h ich  seem ed 
to  reco rd  itse lf o n  th e  m ind  of th e  public 
w as th e  m ileage  of L o n d o n  s tre e ts  w hich  
a re  s til l lig h ted  b y  gas, co m p ared  w ith  
th e  d o rm ito ry  a re a s  ou ts ide . T hese re 
a c tio n s  to  th e  difficulties w h ich  befell a  
sec tio n  of th e  g as in d u s try  d u rin g  th e  
w eek-end in d ic a te  t h a t  th e  g enera l p u b 
lic d o  n o t  n o rm a lly  p a y  m uch  a t te n t io n  
to  w h e th e r  s t r e e t  lig h tin g  is b y  g as o r  
e lec tric ity  so  long  a s  th e  ligh ting  is  
reaso n ab ly  good, a n d  n o th in g  sh o r t  o f a  
m a jo r  e m b a rra ss m e n t to  one o r  th e  
o th e r  in d u s try  is  ab le  to  excite  th e ir  in 
te re s t. T h is  m a y  b e  due  to  th e  p a tc h 
w ork  a r ra n g e m e n ts  b ro u g h t a b o u t b y

th e  ab sen ce  o f a n y  n a tio n a l s ta n d a rd  fo r 
s t re e t  lig h tin g  accep tab le  to  a ll lo ca l 
au th o ritie s , b u t  i t  suggests too , a  need  for 
ed u ca tin g  th e  pub lic  in  th e  m e r its  of 
good ligh ting  generally , a n d  th e  b en efits  
w h ich  su ch  ligh ting  h a s  to  offer.
I.M .E .A . Jubilee Convention

ON  th e  18th of th is  m o n th  th e  I n 
c o rp o ra ted  M unicipal E lec trica l A sso

c ia tio n  com pleted  fifty  y ea rs  o f i t s  life, 
a n d  th e  e v e n t w ill be d u ly  ce leb ra ted  a t  
th e  first p o s t-w a r conven tion , w hich  i s  
to  bo ho ld  a t  B lackpool from  J u n e  24 to  
29 n o x t year. A s in  p re-w ar years , th e re  
w ill b e  a  fu ll p rogram m e, inc lud ing  a n  
exh ib itio n  to  b e  organ ised  b y  th e  E .D .A . 
T hree  p ap e rs  w ill be  read , a n d  th e  n am es 
o f th e  a u th o rs  a n d  th e  t i t le s  of th e se  
■will bo p u b lish ed  in  a  m o n th  o r so. D e
sp ite  sh o rtn ess  of s ta ff a n d  th e  a m o u n t 
of w ork  invo lved , th e  a rran g em en ts  a re  
well adv an ced , Mr. J .  W . S i m p s o n ,  secre
ta r y  o f th e  associa tion , to ld  a  re p re se n ta 
tiv e  of T h e  E l e c t r i c i a n .  H e  h as  b een  
assu red  b y  th e  B lackpool au th o ritie s  t h a t  
th e re  w ill b e  am p le  accom m odation , b u t  
a t  th e  m o m en t i t  a p p e a rs  likely  th a t  th e  
m em bers w ill h av e  to  s ta y  a t  un licensed  
p riv a te  hotels, a s  th e  p ro sp ec t o f th e  
large h o te ls  be ing  d erequ isitioned  b y  th e  
G o v ern m en t is  som ew hat rem o te . L is ts  
of p r iv a te  ho te ls  h av e  b een  c ircu la ted  
am ong  th e  m em bers, a n d  th e  C lifton 
H o te l h a s  b een  rese rved  a s  th e  h e a d 
q u a rte rs  of th e  association . E very ' effort 
is  be in g  m ad e  to  ensure th a t  th e  ju b ilee  
conven tion  w ill bo n o ta b le  in  th e  h is to rv  
of th e  I.M .E.A .
Victory (Ex-Services) Club

T H E  a tte n tio n  of th e  in d u s try  is  
d raw n  to  a  fu n d  being  b u ilt u p  fo r  

th e  estab lish in g  of a  V ic to iy  (E x-Ser- 
vices) C lub, w h ich  w hen  com pleted  will 
b e  a  m em oria l to  th e  fallen, a  tr ib u te  to  
th e  liv ing  a n d  a  c en tre  w here  w elfare  
a n d  ad v ice  b u reau x , lounges, re a d in g  
room s, r e s ta u ra n t  a n d  sleeping accom 
m o d a tio n  w ill be  p ro v id ed  fo r a ll th o se  in 
th e  A im e d  Forces, w ho re tu rn  to  c iv il 
life. T h e  club, w h ich  will be  open  to  
b o th  m en  a n d  w om en of th e  A rm ed  
F o rce s  of th e  U n ite d  N a tio n s , w ill b e  
s i tu a te d  in  L ondon, a n d  u n ti l  th e  p ro 
p o sed  b u ild ing  can  b e  e rec ted  a  te m 
p o ra ry  cen tre  m i l  b e  founded  fo r im 
m ed ia te  use. T he  sp ir i t  b eh in d  th e  club 
w as b o rn  of th e  close co -opera tion  w hich 
ex is ted  be tw een  th e  A rm ed  F o rces an d
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In d u s try  d u rin g  th e  w ar, a n d  each  p a r 
tic u la r  in d u s try  is  in  tu rn  being a sk ed  
to  len d  i ts  su p p o rt. O n T uesday , re p re 
se n ta tiv e s  of th e  e lec trica l in d u s try  w ere 
a d d re s se d  b y  F ie ld  M arsh a l L o rd  
C h e t w o d e , A d m ira l of th e  F lee t, L o rd  
C h a t f i e l d , Aii'-Vice M arsha l S ir 
L e o n a r d  S l a t t e r , S ir W a l t e r  
■Ci t r i n e  a n d  S ir H a r r y  R a i l i n g , 
■on th e ir  re sponsib ility  in th e  m a t 
te r  a n d  re a d e rs  a re  a sk ed  to  tu r n  to  
p. 600. I t  is u n d e rs to o d  th a t  no  special 
su b sc rip tio n  l is t is  be ing  s ta r te d  fo r th e  
e lec trica l in d u s try  b u t each  in d iv id u a l in  
i t  is in v ite d  to  sen d  a  d o n a to n  d ire c t to  
th e  fund , to  m ak e  th e  pu rp o se  of th e  
fu n d  know n am o n g s t h is friends, w hile 
tlioso w ho se rv ed  in  th e  1914/18  w ar, 
rem em bering  th e  difficulties w hich faced 
m a n y  of th e ir  fr ien d s y ea rs  ago th ro u g h  
th e  absence  o f a  cen tre  o f th e  ty p e  p ro 
posed , a re  ex p ec ted  to  b e  p a rtic u la rly  
un d ers tan d in g .
R ad ar and Cosmic Rays

E x p e r i m e n t s  of specia l in te re s t to 
physic ists  a re  being co n d u c ted  in  

M ancheste r b y  P ro f. P . M. S. B l a c k e t t  
a n d  P ro f. W i l l i s  J a c k s o n ,  w ith  a  v iew  to  
loca ting  show ers of cosm ic rays. A p 
p a re n tly , w ith  th e  a id  of r a d a r  eq u ip 
m e n t g iven  b y  th e  A rm y  to  th e  E le c tr i
cal E ng ineering  D e p a rtm e n t of M an
ch este r U n iv e rs ity , i t  is  p roposed  to  e x 
p lo re  th e  ionosphere  in  th e  h o p e  th a t  
th e  rad ia tio n s  m a y  bo reflected  b y  
show ers of cosm ic ray s , th u s  p e rm ittin g  
th e  show ers to  be  located . A tte m p ts  
have , i t  appears , a lread y  been  m ad e  from  
th o  u n iv e rs ity  bu ild ing , b u t  th ese  a re  
su rro u n d ed  b y  houses, w hich  a re  d is
trac ting . T h e  ca lcu la tions req u ire  
m easu rem en ts  invo lv ing  tim e  p eriods of 
one-m illion th  of a  second a n d  local con
d itio n s  a re  m isleading. I t  is  hoped  to  find 
a  secluded co u n try  site , possib ly  in  
Cheshire, o n  w hich to  p u rsu e  th e  experi
m en ts .
Safety in Mines

TH E  re c e n t p u b lic ity  acco rd ed  th e  
su b jec t of coal m in in g  gives th e  1944 

re p o r t  of th e  S afe ty  in  M ines R esearch  
B o a rd  a  to p ica lity  n o t  enjoyed' b y  its  
predecessors, th o u g h  none w as less in 
te resting . T he  .cu rren t re p o r t deals for 
th e  m o s t p a r t  w ith  im p ro v em en ts  in  tho  
sa feguards a g a in s t explosions and. from  
th e  elec trical p o in t o f view  its  chief in 
te r e s t  is concerned  w ith  research  w ork

on th e  flam e-proofing of equ ip m en t, a  
sh o r t a cco u n t o f w h ich  is g iven in  th is  
issue. I t  m ay  be  rem em bered  th a t  th e re  
w as pub lished  la s t y e a r  a  review  of elec
tr ica l researches a n d  te s tin g  carried  ou t 
u n d er th e  gu idance  of th e  Board', w ith  
reg ard  to  flam e-proofing enclosure a n d  
in trin s ic  sa fe ty  of e lec trical a p p a ra tu s  
a n d  c ircu its, a n d  th e  p re se n t rep o rt 
gives fu r th e r  su p p o r t to  th e  view s th en  
expressed . W ith  th e  p ro sp ec t of th e  coal 
m in ing  in d u s try  sooner or la te r  stepp ing- 
u p  its  o u tp u t  b y  m echan ising  i ts  p ro 
cesses, th e  w ork  of th o  B oard  is  of p a r 
ticu la r im p o rtan ce  in  th a t  tlioso called 
u p o n  to  o p e ra te  th e  e q u ip m en t will, in  
m a n y  cases, k now  n e x t to  n o th in g  a b o u t 
th e  eq u ip m en t itself. I n  th e  c ircum 
stances, therefo re , i t  is p a rt ic u la r ly  p leas
in g  to  learn  from  th e  re p o r t  th a t  th e  
B o a rd  is  g iv ing  in c reased  assistance  to  
those  responsib le  for tra in in g  n ew  e n 
tr a n ts  to  th e  in d u s try . I n  th is  connec
tio n  a  large a sso rtm en t of film s, slides, 
draw ings, e tc ., is  now  be in g  supp lied  a n d  
h as received  m u ch  com m endation . 
Sheffield Exhibition and Appliances

T H E  elec trical ex h ib itio n  w hich is 
being s tag ed  a t  Sheffield by  th e  E lec

tr ic ity  D ep a rtm en t, in  co n ju n c tio n  w ith  
th e  E .D .A ., is a t t r a c t in g  considerab le  in 
te re s t a n d  b ea rs  o u t th e  op in ion  o ften  ex 
pressed  in  these co lum ns t h a t  th e  pub lic  
is m ore th a n  an x io u s  to  a d o p t th e  a ll
elec tric  idea in  th e  homo. T h e  difficul
tie s  a tta c h in g  to  th e  av a ilab ility  of a p 
pliances, how ever, a re  a g g rav a ted  b y  th e  
fa c t t h a t  th e  g ran t-a id ed  housing  
schem es a rc  ab so rb ing  th o  m a jo rity  of 
th e  o u tp u t of m an u fac tu re rs , leav ing  litt le  
or n o th in g  of re p u ta b le  m ake  for p u r
chase b y  th e  general pub lic . T h is  is o b 
v iously  ag a in s t th e  in te re s ts  o f th e  in 
d u s try , b u t  w ith  lab o u r a n d  m a te ria ls  
still m a tte r s  o f m a jo r concern , th e re  is 
li t t le  th a t  can  be done  sav e  to  once 
aga in  beseech th e  responsib le  G overn 
ment. d e p a rtm e n ts  to  ta k e  a  m ore  rea lis t 
view  of th e  circum stances. G iven th e  
o p p o rtu n ity , th e  electrical in d u s try  is 
fu lly  capab le  of m eeting  b o th  th e  needs 
of th e  housing  p rogram m es a n d  th e  de
m a n d s  of th e  pub lic  w here  app liances 
a rc  concerned, w hile th e  increased  ac 
tiv ity  of th e  in d u s try  th u s  b ro u g h t a b o u t 
w ould  ensu re  th e  m an-pow er being  re 
tu rn e d  to  c iv ilian  life - b y  ' th e  A rm ed  
F o rces being  m ore' read ily  abso rbed .



Electricity Supply ip Calcutta
From O ur Own Correspondent

590 THE ELECTRICIAN . November 30, 1945

T H E  G overnor o£ Bengal, Mr. R . G. 
Casey, announced a t  a  Press conference 

in  C alcutta, bn N ovem ber 9, th a t  the 
Bengal G overnm ent have now satisfactorily 
concluded negotiations w ith the C alcutta 
E lectric Supply C orporation for an  agree
m en t under which the ir com plete und ertak 
ing will pass over to  th e  G overnm ent a t  
the earliest practicable date .

U nder the agreem ent now reached, the 
Governm ent will have a  single option to  
purchase on Ja n u a ry  1, 1950, or a lte rna
tively at, in tervals thereafter of 20 years, 
th e  whble undertak in g  covered by the 
corporation.

Licence Areas
The C alcu tta  E lectric Supply Corpora

tion suppliés electricity under 14 separate 
licences, each licence dealing w ith a 
separate  area, gran ted  on various dates 
from  1907 to  1935. I ts  operations pro
bably represen t ab o u t 95 per cent, of the 
electrical en terprise of th e  Province. The 
areas to  which the  licences apply  lie on 
both  sides of th e  river Hoogly an d  are 
served b y  th ree  inter-connected generating 
stations. All the licences include options of 
purchase by  the Provincial G overnm ent, 
the earliest date  on which the options 
can now be exercised being O ctober, 1948, 
for five areas, October; 1958, for seven 
areas,' F ebruary , 1970, for one area, and 
N ovem ber 9, 1980 for one area.

U nder the agreem ent now announced, the 
option to  purchase on the various dates, 
specified in  the 14 licences, are to  be 
w ithdraw n and  their place will be tak en  by 
a  single option to  purchase th e  whole u nderT 
taking on Ja n u a ry  1, 1950, O r  alternatively  
a t  in tervals thereafte r of 20 years. The 
purchase price upon the exercise of the 
option of 1950 will bo fair m arke t value 
a t  the tim e of purchase plus 20 per cent, 
ex tra , together w ith a  sum equivalen t to  
one y e a r’s gross revenue received by vthe 
corporation in certain  licence areas. If, 
however, the option to  purchase is exer
cised in 1970 or subsequently , the purchase 
price will be th e  original cost of all lands, 
buildings, works, m aterials and  p lan t, less 
depreciation a t  agreed specific rates.

These and  o ther term s which the 
G overnor announced were being embodied 
in an application by the C alcutta E lectric 
Supply Corporation for a new  consolidated 
licence. replacing the existing 14 licences. 
The application would be published in th e  
prescribed m anner , and  objections, if any , 
received there to , would be considered by 
th e  G overnm ent before the new consoli
d a ted  licence is g ran ted . The term s agreed 
upon betw een the G overnm ent and  the

corporation were in that sense provisional, 
but the Government believed that they re
presented a satisfactory progress towards 
the solution of a very complicated problem 
of great public concern.

T he G overnor also announced th a t an 
agreem ent had  been reached w hereby th e  
C alcu tta  E lectric Supply C orporation w ould 
declare a  policy for prom oting Indianisation  
and  subm it a  schem e before th e  g ranting  
of the licence, of train ing apprentices de
signed to  fit officer posts.

In  regard to  raising additional capital 
by th e  corporation hereafter, i t  h ad  been 
agreed th a t  no fu tu re  issue of capital 
should be m ade in E ngland unless th e  pros
pectus was published in Ind ia  and  in 
E ngland, applications invited  in  both  
oounitries, and  allotm ents m ade pro  ra ta  
according to applications received. Tho 
corporation m igh t reserve such am oun t of 
any contem plated  issue of capital n o t ex 
ceeding 25 per cen t, as th e  corporation 
m ight decide, for offer in the  first place ex- 
clusivefy to  the  stockholders of th e  cor
poration in  such form as the  directors 
m ight decide.

R eplying to  inquiries, the G overnor ex
plained th a t if the option was exercised, i t  
was the idea of th e  G overnm ent to  have 
a sem i-autonom ous non-political board  to  
operate tho enterprise for them . The un 
dertak ing  would probably  have to  be 
bought by raising a loan. The Governor 
also s ta ted  th a t  i t  was p lanned to  link 
up  the  undertak ing  rvith the grid system  
for th e  whole Province.

South Indian Railway Electrification
Tliero m ay he a  considerable develop

m ent in the near fu tu re  in  the electrifica
tion of th e  South  Ind ian  Railw ay system , 
said Mr. J .  F . C. R eynolds, general m ana
ger of th e  South  Ind ian  R ailw ays,, o u t
lining fu tu re  developm ents a t  a  conference 
held in M adras.

Mr. Reynolds expressed the view th a t 
w ith the electrification they  had  a t  p resen t 
in th e  M adras suburban  area, and w ith 
th e  near p rospect o f am ple high tension 
cu rren t becom ing available from  th e  P ykara  
grid, the whole of the M adras-V illupuram  
section of th e  Railw ay, an d  th e  Arkonam 
branch line w ould be an  ideal section to 
electrify.

A com pany has been registered in M adras 
w ith  an  authorised' capital of five million 
rupees and issued capita l of Rs2 000 000 
for th e  purpose of m anufactu re  and  sale 
of all k inds of electronic and  electrical 
goods, especially radios, refrigerators and 
fractional horse-power electric motors.
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Timing a Meteor Aircraft
Systems Used for W o rld  Speed Record Flights at Herne Bay

T WO system s were em ployed for timing 
the  speeds, of the M e te o r  jet-propelled 
a irc ra ft a t H erne Bay. th is m onth  when 

a  world' speed record, w ith  an  average of 
606 m .p .h ., w as crea ted  by Group C aptain 
H . J .  W ilson, flying th e  G loster M eteor IV 
B ritannia. O ne was by a high-speed 
oine cam era, used in  conjunction w ith  

phonic-m otor driven tim ing dials, and  the 
o ther was by Type F24 single-shot a ir
c raft cam eras in conjunction w ith the 
chronograph recorder.

The tim ing system s used w ith  b o th  sets 
of photographic equipm ent are controlled in 
the sam e w ay as the o rdinary  domestic 
clock, i.e ., by  th e  frequency and  n o t by 
the voltage of the supply. Obviously, 
therefore, th is frequency m ust be very 
accurately  controlled.

Tire N ational Physical L aboratory  a t 
Teddington, has as p a r t  of its  standard i
sation equipm ent, a  quartz  crystal con
trolled oscillator operated  a t  100 000 
cycles per second, w hich is stepped  down in 
frequency by  a series of m ulti-v ibrator units 
for various requirem ents. T he stability  
of th is frequency is one p a r t  in  a hundred  
million, which is is equivalent to on  error of 
one second in throe years. For the  purpose 
of the te s t the N .P .L . m ade available from 
this oscillator a  signal a t  200 cycles per 
second, th is being the frequency required 
by th e  tim ing system s. This signal was 
se n t to  Horne Bay by two methods, 
nam ely : —

(A) By radio  tran sm itte r  a t  th e  N .P .L . 
w ith  receivers a t  H erne B a y ; and 

.(B ) by P o st Office land  line.
A Radio Shortcoming

The land  line proved to  be m ore reliable 
an d  was used, leaving the radio as a  stand- 
bv-system . Change over from “  A ”  to 
■“ B ”  m erely involved operating a  switch 
in  the m aste r h u t a t  H erne B ay. The 
signal from  th e  m aster h u t w as tran sm itted  
by land-line to  th e  two system s a t  th e  
Reculver end of the course. Finally  a t 
b o th  control sites, the signal was amplified 
to  the level required by th e  tim ing app ara 
tus. As a  simple visual check, double 
beam  oscilloscopes were perm anently  con
nec ted  in to  the system  an d  installed in each 
tim ing h u t.

W ith  th e  first-nam ed tim ing system , the 
200 cycles signal w as am plified and used 
to  drive a  200 cycles tun ing  fork k e p t 
in a  constan t tem pera tu re  cham ber. Pick- 
off.coils were m punted on th e  o ther arm  
■of th e  fork, a n d  the. signal from these 
coils was am plified and  used  to  drivie 

th e  Phonic m otor m oun ted  in  th e  cam era

base. (The function of th e  tun ing  fork is 
to cariyr ovor during short-tom r d is tu r
bances of the in -p u t signal). Since this 
procedure was followed a t  both  ends of 
the course, bo th  m otors had  to  be running 
accurately in step , since these m otors by 
their na tu re , m u s t keep in. step  w ith the 
frequency, or stop altogether. B ach unit 
was equipped w ith  a se t o f engraved dials 
showing m inutes, seconds, and  1/lOOths of 
a second. The tim ing dials a t  bo th  ends of 
the course were s ta r te d  sim ultaneously 
by a push  bu tton  a to n e  end of the course 
some m inutes before being required.

Maximum Time Error
The N .P .L ; has checked th a t  the m axi

mum error which can be introduced by 
these clutching system s is of the order of 
1 /500tli of a  second, th e  average being 
1 000th of a  second irrespective of the 
length of tim e the dials are running. The 
cine cam eras w hich operate  a t  approxi
m ately 150 fram es per second, produce a 
perm anent record of a series of positions of 
th e  moving ob jec t relative to . a  fixed siting 
pole sim ultaneously w ith the instan taneous 
tim e as indicated by the tim ing dials.

The following precautions were taken  : 
(1) Before the a irc ra ft appeared  b o th  sets 
of tim ing dials were set. to  zero and  pho to 
graphed while s ta tio n a ry ; (2) a t  th e  end of 
the series of tim ed  runs, the dials were 
sim ultaneously Stopped an d  again photo
graphed. To com pute results, the film 
had  to  be processed and  a  series of consecu
tive pictures of the a irc ra ft h a d  to  be 
p lo tted  against th e  instantaneous dial read 
ings. The precise in s ta n t a t  which th e  
a irc ra ft passed each siting post was then 
taken  from  th e  graph. The difference in 
the tim e readings on the  films from either 
end of the course was the tim e taken  to  
truvel th e  th ree  kilom etres.

T he over-all accuracy of th e  system , and 
this includes every  conceivable source of 
error, is of th e  order of one p a r t  in 5 000, 
which is roughly equivalent to  a  te n th  part 
of a  mile an hour in 600.

In  the  second m ethod two still p icture 
a irc ra ft cam eras were employed, placed on 
the roofs of the  h u ts  directly  over the 
cine cam eras used in  M ethod I. As the 
a irc ra ft passed the post an observer re 
leased the sh u tte r  and  took a  photograph of 
the a irc ra ft passing th e  post. S im ultane
ously a m ark was m ade on a paper strip  be
ing fed through the chronograph recorder, 
fitted  in the van  a t  the Reeulver end. Also 
m arked on this paper by a  special m ethod 
were tim ing m arks obtained from  the s tan 
dard  frequency source earlier referred to.
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T here were two sets of tim ing  m arks show
ing 1 / 100th of seconds an d  ten th s of se
conds. B y counting th e  num ber of ten th s  • 
an d  hundreds betwoen the m arks for the 
cam eras h t th e  two ends of th e  course th e  
tim e betw een the exposures was m easured 
T his tim e w as n o t necessarily the  tim e for 
th e  a irc ra ft to pass the m easured  th ree  
k ilom etres owing to  th e  personal error of 
th e  operators of the cam eras, b u t a fte r  p ro 
cessing the photographs th is erro r in  d is t
ance could be m easured on the photograph 
pictures a n d  th e  app rop ria te  correction  

m ade. The correct speed was thon calcu

lated . W hen all th is  was done the resu lt 
gave the speed of th e  a irc ra ft to w ithin 1 
p a r t  in 5 000. This accuracy was borne 
o u t by  comparisons w hich h ad  been m ade 
by th e  tw o m ethods w here the disagree
m en t had  never exceeded 1 m /h r .

T he final accu ra te  answ er w hich is in  
eveiy  w ay as accura te  a s  th a t  ob tained  by 
th e  first m ethod, can  only be obtained  if. 
the film has boon processed, corrections and  
calculations m ade, checked an d  re-checked. 
This, in  common w ith  M ethod 1, m ay tak e  • 
five o r six horn’s.

New Aid to Navigation
Radio Developm ent o f N ew  Positioning Equipment

T H E  Decea N avigator Co., L td ., of 1, 
B rix ton  R oad, London, S.W .9, have 
developed an  instrum ent for determ ining th e  

exact geographical position in  w hich radio 
signals, continuously om itted from three 
transm itting  sta tions ac tua te  a  special form  
of radio receiver. T he in s trum en t has two 
dials, one red  and  one green, w hich givo 
num erical readings, an d  th e  relation  of 
these to  a  special ch a rt gives an  exact, 
and  instan taneous' geographical position.

Charts, covering th e  service area of the  
th ree  tran sm ittin g  sta tions, a re  gridded 
w ith  a  series of red  and  green lines w hich 
are  all num bered, and  w hen a  position is 
required, i t  is m erely necessary to  road off 
th e  num ber indicated  by th e  red  m eter 
and  th e  num ber ind icated  by  th e  green 
m eter, then  look for th e  correspondingly 
num bered re d  and  green lines on th e  chart. 
T he po in t of in tersec tion  of the tw o lines 
is th e  position required.

A ll' operational and  experim ental w ork 
on th e  equipm ent up  to  A ugust of th is 
year- was carried o u t w ith  2 kW  portable 
tran sm itters operating on  aerials w ith  a 
heigh t of 90 f t . ,  and  a t  th e  frequencies 
used  th e  rad ia ted  power was approxim ately 
14 W . W ith  th is equipm ent reliable opera
tion w a s  a t  all (times experienced u p  to  a 
range of 300 miles, a n d  satisfactory  tes ts  
were m ade over a  period of ten  days a t  
a  range of 550 miles. L ast m onth , the 
sam e 2 kW  tran sm itte rs  were connected to  
340 ft . aerial system s, and  one experim ental 
ru n  has been m ade to  1 100 miles, showing 
accu ra te  readings a n d  am ple signal stren g th  
a t  th a t  distance. T he com pany visualise 
se tting  u p  tran sm itting  chains every  600 
miles, wliich would ensure a t  all tiihes, 
accuracies of th e  order of a  few hundred  
yards. W hen th is is n o t practicab le  higher 
"power chains will be installed  for long 
range work. H ie  receiver can be switched 
from  one chain to  the  nex t, b u t since 
i t  will be in  range of a t  least tw o chains it  
would- norm ally be switched to  the one 
nearest its  destination.

The navigator, as i t  has been called, 
operates on th e  principle of phase com pari
son of unm odulated  low frequency signals 
em anating  from  synchronised tran sm itte rs . 
U nderstand ing  of th e  system  is usually  
facilitated  by an  analogy in  sound. If th ere  
is a  sound source a t  a  fixed position on 
a n  open field a n d  a  reflector o f th a t  sound 
some d istance aw ay, there  are , in effect, 
two transm itters of sound w hich aro syn
chronised. A person w alking from  one 
sound source tow ards th e  o ther passes 
through zones of high sound in tensity  and  
low sound in tensity , depending on w hether 
a t  a  p a rticu la r position th e  ¡radiations o f 
the two sources a re  aiding or neutralising 
each o ther (in phase or o u t of phase). I f  
th e  person stops in  a  zone of m axim um  
in tensity , roughly half w ay betw een th e  tw o 
sound sources, and  then  tu rn s so as to  walk 
at. r igh t angles to  the  line connecting the 
two sources, an d  keeps him self in  th e  high 
in tensity  zone, he will find th a t  his p a th  
is approxim ately  a s tra igh t line. I f  he now 
tu rn s an d  goes th rough  th e  m inim um  in-

A portable model navigator

tensity  zone in to  the nex t m axim um  in ten 
sity  zone a n d  w alks along it , he will find 
he walks along a  sligh tly  curved p a th . 
Similarly, if he  goes to  the n e x t m axim um  
in tensity  zone and  w alks along it, th e  p a th
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will be still more curved. I f  there  is drawn, 
in  plan, th e  various m axim um  in tensity  
.paths w hich ‘th e  observer ’detects in  th is 
m anner, i t  is found th a t  there would be a  
series of hyperbolic lines; the d istance be
tw een the  lines (in betw een th e  stations) 
being equal to  a  half w avelength of the 
sound frequency.

W hen tw o synchronised radio tran s
m itters are operated  a fixed distance ap a rt,

Navigator designed for marine use

a  sim ilar p a tte rn  of lines of constan t phase 
difference is sot up  in space. If, therefore, 
the signals from  each of the transm itters 
could be received separately  and  a  phase 
m ete r applied to  them , wo could detect- 
w here we were in relation to  any  ono pair 
of these lines. The phase m eter would 
no t, however, te ll us betw een w hich pair of 
lines wo wore situa ted . In  th e  Decca 
navigator, th e  tw o signals are  received 
separately  by using different frequencies, 
b u t in  such a  relationship th a t  they  can 
bo m ultiplied to  a  common frequency, and  
th e  phase m eter is equipped w ith  a lane 
counting device, similar to  th a t  u sed  on 
m ost ty p es  of consum ption m easuring in 
strum ents. T he com bination of phase 
m otor an d  m ultip le counter continuously 
indicates position w ithin th e  complete h y 
perbolic p a tte rn .

T he nav igato r is a  continuously-operated 
system  in w hich th e  hundreds, tens and 
un its  d ials are  se t up to  correspond w ith  
the  position of an airpo rt on  the chart. 
F rom  then  on if the  in s trum en t is always 
sw itched on when the a irc ra ft moves, these 
dials will, a t  all tim es ind icate  position 
(unless, of course, th e  a irc ra ft goes outside 
range of the  tran sm itters). Furtherm ore, 
e ither m e te r m ay be used as a  “  le ft-righ t ”  
indicator to  guide th e  a irc ra ft along any 
red  or green line. W here neither red  nor 
green lines provide a d irec t rou te , the 
difference betw een th e  s ta r t  an d  destina
tion  readings will indicate in  w h a t ra tio  the 
indicators should ro ta te .

The ground sta tion  installations for th e  
proposed perm anent chains will consist of a 
m aster crystal-controlled 4 kW  transm itte r

operating w ith  an aerial system  consisting 
of th ree  240-ft. m asts in lino roughly 300 ft. 
ap a rt. The centre m ast acting  as a  feeder 
for the flat top  sections stre tched  betw een 
the m asts. I t  is proposed to  use th ree slave 
transm itters so as to  give com plete 360° 
coverage w ithout dead spots, each slave 
consisting of a  receiving and  phase locking 
installation, s itua ted  some 200 yard s from 
th e  tran sm itte r aerial, which drives th e  
tran sm itte r proper. The operation of all 
th e  equipm ent will be autom atic.

The navigator has been used operation
ally only by the A dm iralty  and  models de
signed especially for use in ships guided 
th e  loading minesweepers an d  landing craft- 
on D -day, the A dm iralty  Signals E stab lish 
m en t guaranteeing th e  navigational d ep a rt
m en t a  m axim um  error of 100 yard s any
where along the Normandy' beach. This 
was, however, very' conservative, th e  actua l 
error being less th a n  20 yards.

The first a irc ra ft model is being designed 
for operation a t  80 V, 400 to  1 000 cycles, 
which is th e  supply' fitted  to  certain  service 
a ircraft. The company' a re  also producing 
a 24 V d.c. model.

R.P.U. Exhibition
O n th e  outsk irts of B ournem outh to 

w ards the end of 1941 there arose a t  W est 
Howe a  com paratively sm all group of 
buildings to  bo -known as R .P .U . I t  has 
now been revealed th a t  R .P .U . (Research 
P ro to type  U nit) was a  b ranch  of the 
G overnm ent R ad ar R esearch E stab lish
m en t and  there in  the early  day's wort 
m ade experim ental m odels to  assist th e  
scientific staff in fu r th e r research work, 
and  the developm ent of pro to types. Tho 
early  equ ipm ent m ade . thore included 
special appara tu s for the  W estern  D esert, 
some p a rts  of th e  now well-known' Gee, 
G .C .I. and  E u reka  equipm ents and  also 
te s t gear for centim etrie research. In  
1942 when there w as evolved the rad a r 
app a ra tu s know n as th e  “  Block B ox ,” 
“  Magic E y e ,”  or officially, H2S, which 
produced in  an  a irc ra ft an  illum inated 
m ap of th e  ground over which th e  m achine 
was flying, R .P .U . closed down its  model 
shop activities, an d  w as organised as a 
flexible production  u n it for th e  crash 
m anufacture  of u rgen tly  required new 
equipm ent.

M ainly to  enable employees to  seo tho 
purposes to  which th e  m any pieces of 
ap p a ra tu s  w hich they  h ad  m ade were p u t, 
an  exhibition, w ith  dem onstrations, is being 
held a t  the R .P .U . W est Howe, th is week. 
A pparatus in  various stages of develop
m en t are  displayed and  one of th e  m ost 
in teresting  dem onstrations is th a t  showing 
th e  H2S in operation, picking o u t land
m arks of th e  surrounding countryside.



W ater Power in Sweden
O utpu t Increased by 40  per cent. During the W a r
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DURING th e  war years, ■ 60. new pow er 
stations have  b e en -b u ilt in Sweden, 

several of them  large -.units': having a. oapa- 
eity of over 40 000 kW . The. production 
of hydro-electric.pow er.increased from 0 054 
million kW h in 1930: to  12 417 million 
kW h in  1944, or by about 40 per cen t., and 
the to tal capacity  of alii water-power p lan t 
in the country  am ounts, a t  present to  about 
2 500 000 kW . F u rther p lant, w ith an 
aggregate, capacity  of about 600 000 kW , 
will have been com pleted 'tow ards the end 
of the 1910s, w h ile 'p repara to ry  works have 
been s ta rted  on additional schemes com
prising 350 000 kW .

S ub stitu te  fo r Coal

Duo to  th e  increasing supply of hydro 
electric power, i t  has been possible to  sub
s titu te  electricity - for large quantities of 
coal, for steam  generation, heating, etc., 
a n d  electric railway traction  has also en 
tailed a  great saving of coal. The am ount 
of energy utilised in 1944 was 10 573 m il
lion kW h (to tal production 12 417 million 
kW h.), as compared w ith 9 265 million 
kW h in 1943 and  7 943 million kW h in 
1939. Of the 1944 consum ption, 4 428 mil
lion kW h were accounted for by the big 
industries for engine power, e tc ., while the 
electro-chemical and  therm o-electric indus
tries consum ed 1 S91 million kW h. A bout 
1 040 million kW h were used for railway 
and  tram w ay traction , while th e  general 
consum ption for domestic purposes and  so 
on am ounted to  2 017 million kW h. The 
relatively good supply of secondary power, 
i.e ., power available a t  night-itime and  dur
ing non-working hours, m ade it  possible to 
use 1 093 million kW h for electric steam- 
generation during 1944, which m eant an 
increase of no less th an  76 per cent, com
pared w ith 1943. The approxim ate value of 
the to ta l deliveries of electric energy d u r
ing the lasit year was about £26 530 000. I t  
is estim ated th a t  the p lan t bu ilt during th e  
war, including lake-regulation works, etc., 
have cost abou t £17 647 000, and  the 
p lanned subsequent investm ents am oun t to  
ab o u t £3 530 000 a  year.

D uring 1944 th e  first phase of the ex
tensive Swedish w ater-power scheme draw n 
up for th e  emergency period of th e  war 
was concluded. The addition during th a t 
year am ounted to  280 000 kW , correspond
ing to abou t 380 000 ir .r . P lan ts for a 
fu rther 46 000 kW  will, i t  is estim ated, be 
completed before the end of 1945. Among 
th e  new power-works to  be completed w ith 
in the n ex t five years or so are H ja lta  
(120 000 kW ), Forsm oforsen (75 000 kW .),

and ' Niimforsen (46 000 kW ), situa ted  on 
the Angorman river, w ith th e  tribu ta ry  
Fax  river, a  w ater-system  -which has so 
far been very incompletely • exploited. 
Three of the p resent stations on the Indal 
river, Jarpstrom m en, K rangede and 
Gammclange, will receive one more genera
to r-set each, while one sta tion  of 46 000 
kW  will be built a t  Skedvi on th e  Dalalven 
river and  one of 34 000 kW  on the Ljusnan 
river.

Among the works planned, the harnessing 
of the famous H arsprangct w aterfall in 

•the Lule river is of special interest. The 
new station  will have a capacity of 250 000 
kW , making it  Sweden’s biggest - power- 
p lant. In  recent years the huge task  of 
regulating th e  S to ra  L ulevatten  in Arctic 
Lapland, the well-lake of the Lule river, 
has been effected through th e  construction 
of the big Suorva D am , creating a  w ater 
storage w ith a m axim um  capacity  of- 
113 000 million cu. ft. and  a regulating 
height of 18 m etres for the planned station, 
as well as for the existing Porjus p lan t; 
Sweden’s th ird  largest power station , w ith 
a  capacity  of 115 000 kW . I t  is estim ated 
th a t the to ta l Swedish w ater-power re
sources which can be economically ex
ploited correspond to  abou t 36 000 million 
kW h.

Gauge and Tool Makers' Exhibition—
Benn B rothers, L td ., publishers of T h e  
E l e c t r i c i a n ,  will occupy stand  No. 90 a t 
the Gauge and  Tool M akers’ Exhibition 
w hich will be held a t the New Hall, V incent 
Square, London, from  Ja n u a ry  7 to 18. 
O ther exhibitors include A. Shaw and  Son, 
W aterloo W orks, W aterloo R oad, London, 
N .W .2 ; Buswell an d  Sweeney, L td ., M etro 
W orks, B olton S treet, Bordesley, Birm ing
ham ; G ay’s  (H am pton), L td ., Oldfield 
R oad, H am pton, M id d x .; R ichard  Lloyd, 
L td ., Steelhouso W orks, Oliver S tree t, B ir
m ingham ; the Brooke Tool M anufacturing 
Co., L td ., W arwick R oad , G reet, B irm ing
ham ; the H orstm ann G ear Co., L td ., New
bridge W orks, B a th ; the C oventry Gauge 
and  Tool Co., L td ., F le tcham stead  Highw ay, 
C oventry; W eir Precision Engineering, 
L td ., Southall Road, S ou th am p to n ; ' A. C. 
W ickm an, L td ., B anner L ane, Tile Hill, 
C oven try ; the P it te r  Gauge and  Precision 
Tool Co., L td ., 49, K ingston R oad, 
L ea th e rh ead ; S u rrey ; E ngineering P ro 
ducts, L td ., Glenbrook W orks, I i t t le r s  
Close, Colliers W ood, London, S .W .; th e  
B irm ingham  Tool an d  Gauge Co., L td ., 
Soho Hill, H andsw orth , B irm ingham ; and  
the N ational Physical L aboratory .
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A LTHOUGH aery  lie acid has been known 
for ttiany years, i t  was only in  1935 

th a t plastic m aterials derived from- acrylic 
acid cam e on th e  m arket. Acrylic acid has 
the chemical form ula C H ,: CH COOH and 
i t  will be noticed th a t  i t  is n o t unlike a 
vinyl derivative in its s truc tu re  as it  
contains the C H ,: CH. linkage. I t  is a  colour
less liquid w hich boils a t  141 °C. and  can 
be made to  polymerise to  a solid by allow
ing i t  to  s tan d  under th e  influence of light 
O r  by heating  i t  w ith  a cata lyst.

Sim ilarly if acry lic ac id  is converted 
in to  m ethyl acry late , th is p roduct also 
polymerises on  exposure to  light o r by 
w arming resulting in  a tran sp a ren t odour
less solid. However, neither of these poly
m ers is of gjreat in te re s t as a  plastic 
m aterial.

Methyl Methacrylate
The acrylic derivative which is of great 

in te rest to  th e  plastic industry  is m ethyl 
m ethacry la te  and  th is com pound can be 
polym erised to  yield a  glass clear product 
w ith  very  valuable properties.

Commercially th e  monomeric m ethyl 
m ethacry late  is produced by  the action of 
m ethanol or m ethyl alcohol and  sulphuric 
acid on acetone, eyanliydrin. The acetone 
cyanhydrin is best mado from acetone and 
hydrocyanic acid, bo th  of w hich in tu rn  
come from coal. Poly m ethyl m ethacry late  
is probably b e tte r  know n to readers under 
its  trade  nam e “ Perspex,*’ th e  p roduc t of 
Im perial Chemical Industries L td . Simi
la r  m aterials have been produced in the 
U nited  S tates an d  G erm any u nder the 
nam es Plexiglass and  Leucite.

Polym ethyl m ethacry late  is a  clear tran s
pa ren t product, i t  is produced commercially 
in  rods, sheets, e tc ., and  also as a  therm o
plastic injection m oulding powder. For 
purposes of comparison w ith  the o ther 
products a lready discussed in this series, 
its  m ain physical and  electrical properties 
are : —

Specific g rav ity  1.3; tensile streng th  (lb. 
per sq. in.) 8 000; im pact streng th  (lb. per 
in.) 0.25; volum e resistiv ity  (ohms cms.) 
1015; dielectric stren g th  (V per mil) 375; 
w ater absorption  (24 hours) 0.3 per cent.

The cast sheet o r rod m aterial is avail
able in  tw o forms, plasticised and  un- 
plasticised. B oth forms are tough. A t 
low tem pera tu re  th e  tensile streng th  in
creases while the im pact streng th  rem ains 
the sam e, hence its  value for windows of 
a irc ra ft where m aintenance of physical 
properties a t  low tem pera tu res is of prime 
Im portance. F rom  the glazing po in t of 
view m ention should be m ade th a t  it- will 
transm it ab o u t 92 per cent, of visible light 
and  i t  is even more tran sp a ren t to u ltra

violet light th an  is glass. From  the elec
trical po in t of view i t  is • notew orthy th a t  
its  electrical p roperties do  h o t fall off 
appreciably, even on' prolonged im mersion 
m w a te r. I t  is resistan t to  d ilu te  acids, 
including accum ulator acid, to  strong  
caustic alkalis and to  gases generally, in
cluding ozone and sulphur dioxide. Chlorine 
gas a ttacks i t  slightly, especially if the 
surface is m oist. I t  is a ttack ed  and  dis
solved by m any organic solvents including 
arom atic hydrocarbons, esters, ketones and  
chlorinated hydrocarbons. I t  is, how ever, 
unaffocted by aliphatic hydrocarbons, 
hexane, octane, petro leum  ether, trans- 
foim er oil, glycol and  glycerol.

Commercially i t  is produced in sheets 
from -|V in. to f  in. thick, in  sizes up  to 
54 in . by 48 in. in  some thicknesses, and  
in block form  from J in. up  to  2 in . th ick  in 
sizes up to  42 in. by 30 in. in th e  th inner 
m aterial, an d  30 in . b y  30 in. in  the th icker 
ones. B y lam inating, blocks up to  41 in. 
are also produced. .

As a m oulding pow der i t  is produced in 
several grades an d  also as a powder for use 
in making up lacquers and  dopes. Amongst 
the m ain electrical applications th e  m ould
ing m aterial a re  telephones, bell boxes, 
inspection cover p la te s ,,b a tte ry  boxes and 
components, lighting fittings for ships and 
a irc ra ft and  various rad io  com ponents. 
Telephones a re  m ade from  i t  w hen they 
have to  be u sed  in countries where dryness 
of the atm osphere will cause cracks to  
develop in  o ther typos of plastics.

The sheet m aterial cqn be. cu t, drilled, 
tu rned  and  milled. ,

B y  heating, i t  becom es’soft and can be 
shaped over formers in .m uch th e  same 
m anner as was described under “  cellu
loid ”  and  “  cellulose ■.acetate.”  Sheets 
can toe cem ented together by using a 
cem ent consisting, of m e th y l' m ethacry late  
dissolved in  a  volatile solvent! D uring th e  
last year or so i t  has also been possible to  
m ould i t  b y  heat.

Special grades are  also produced from 
which lenses m ay be m oulded or produced 
by cu tting  in the same, w ay as glass lenses 
are produced. Polym ethyl m ethacry late  
also forms th e  basis of. some of th e  new er 
plastic  den ture  m aterials w hich have 
been used during the w ar to  economise in 
rubber.

Polythene
A nother plastic m aterial w h ich  is m anu

factured  from  e th y len e ' is polyethylene or 
polythene w hich consists;-sim ply of poly
m erised ethylene. ’ .

Po lythene was developed. in this coun
try'. j u s t , before th e  ..outbreak of the w ar 
and  its  developm ent 'iri America was la ter.
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The first work on its  commercial develop
m en t took place in 1936 arid tow ards the  
end  of 1938 the first .ton was produced by 
a  continuous process. In  1939 commercial 
production began. I t  w as n o t un til 1941 
th a t the firs t commercial production  took 
place in  America.

P o lythene is a  w ax like solid w ith  a 
m elting po in t of I10°-115°C., i t  is rem ark
ably  tough an d  possesses extraordinarily  
good electrical properties.

High Insulation Properties
F or comparison purposes the usual tablo 

of m echanical a n d  electrical properties 
i s S p e c i f i c  g rav ity ,. 0.92; tensile 
streng th , 1 500 lb. per sq. i n . ; im pact 
streng th , varies w ith  quality  b u t very  
h igh ; volum e resistiv ity , 1 0 17 ohm s. c m s .; 
dielectric streng th , 1 000 V per m il . ; w ater 
absorption  (7 days), nil.

As has been  ind icated  above, these 
figures aro given on the sam e basis as 
those of the o ther plastic m aterials in 
this series of articles purely to  enable com
parisons to be m ade. T he electrical 
properties of po lythene aro so no tew orthy 
and  its  applications so exclusive to  
the  electrical industry  so th a t  i t  is pro
posed to  go in to  its electrical properties in 
some considerable detail.

Before doing so, however, i t  will be of in
te re st to no te  some of its  chemical proper
ties. As is shown in th e  tab le  above, poly
thene  is extraord inarily  resistan t to -w ater. 
This also applies to  m ost inorganic chem i
cal reagents. I t  is unaffected by  10 per 
cent, solutions of th e  ordinary' m ineral 
acids. 35 per cent, hydrochloric acid has no 
action in  the cold and  is only absorbed 
slightly a t  100°C. 70 per cent, n itric  acid 
has no action in the cold b u t  oxidises i t  a t  
100°C. E ven  hydrofluoric acid is w ithout 
action a t  tem peratures up to  60°C. S trong 
caustic alkalis, h o t o r cold, a re  w ithout 
any  action. Chromic acid (i.e. chrom ium  
plating  solution) does no t affect i t  up to  
40 °C. I t  is re s is tan t to  fluorine b u t will 
absorb chlorine in  th e  cold an d  reacts w ith  
chlorine a t  high tem peratures. In  view 
of its  resistance to  fluorine and  hydrofluoric 
acid, i t  finds application in  laboratory  
equipm ent fo r reactions involving these 
tw o substances.

Polythene is insoluble in  w ater and  is 
n o t w etted  by  it. Film s of polythene give 
absolute protection against w ater and  
w ater vapour.

Polythene -is insoluble in all organic 
liquids a t  tem pera tu res below- 60°C. b u t 
above th is tem peratu re i t  dissolves read ily  
in hydro-carbons and  halogenated hydro
carbons. This change from  low solubility 
to  ready  solubility takes place ra th e r 
sharply  above 60° C. a t  tem peratures w hich 
v ary  for the different solvents. A m ongst 
th e  solvents for polythene a t  tem peratures 
above 60 °C. m ay be m entioned trichlore-

thylene, carbon tetrachloride, chlorben- 
zene, toluene, benzene and  petro leum  
ether. Alcohols, esters, organic acids, 
phenols an d  n itro  com pounds dissolve 
polythene to  a  lesser degree.

Poly thene is a  therm o-plastic an d  can 
•be m oulded by  compression, injection or 
extrusion. W hen extruded, b e tte r  results 
are obtained  by  working w ith a  m ix ture  
of polythene and  polyisobutylene, abou t 
7 to  1 . The polyisobutylene acts as a  
p lasticiser and  m akes the  extrusion opera
tion  easier to  control. This ty p e  of mix
tu re  is used in the  m anufacture of solid 
insulated  a n d  air-spaced high frequency 
cables where power loss is of im portance. 
I t  is also used extensively in subm arine 
cables where the custom ary lead sheath  is 
som etimes dispensed w ith . As a  m oulding 
i t  is found in  cable ends, liigh voltage 
bushings and  condenser dielectrics.

Of all the electrical properties of poly
thene, th a t  w hich lias been studied  
m ost is th e  power factor an d  th e  reason 
for th is has been th a t  by  fa r the g rea test 
ou tle t for polythene up  to  the presen t has 
been in  th e  construction  of cables to  be 
operated  a t  very  high frequencies.

The following figures for th e  pow er fac
to r a t  different frequencies an d  a t  different 
tem peratures have been quoted  by  E . 
H un ter and  W . G. Oakes. (B ritish Plastics, 
M arch, 1945, p. 95).
Pow er factor a t  103 c .p .s. a t  20°C. 0.0001

„ „  10‘ „ „ 20°C. 0.0002
„ ,, 10s „ „  20°C. 0.0003

„2x10“ „ ., —80°C. 0.0001 
„ ,, „  „ ,, —30*0. 0 . 0 0 0 2

„ ,, „ „ „ —20°C. 0.00035
,, „  ,, ,, ,, ,, —70°C. 0.0005
T he effects of m elting and consequent 

oxidation on th e  pow-er factor of poly
thene are  discussed in  some detail in  a 
paper b y  Messrs. Jackson  and  F orsyth  
read  before th e  R adio Section of the In 
s titu tion  of E lectrical Engineers on O cto
ber 25, 1944. T he effect of the addition 
of anti-oxidants is discussed in the same 
paper w hich gives th e  perm ittiv ity  a s  2.3 
a t  20°C., falling to  ab o u t 2.15 a t  100°C. 
independently  of th e  frequency over th e  
range 50 to  109 C .P.S.

Training In Illuminating Engineering.—
T he N ortham pton  Polytechnic In s titu te  is 
now in itia ting  a  course in illum inating en 
gineering, specially adap ted  to  m ee t the 
needs of those desiring to  tak e  the exam i
nation  of the City and  Guilds of London 
In s titu te . The course is to  commence in  the 
first week in Decem ber nex t. S tudents 
will a tte n d  for th ree evenings a  week, 
and  enrolm ents can tak e  place up  to  
N ovem ber 30. Those in terested  should get 
in  touch w ith  Mr. H . S. Barlow (Tel. 
CLE. 1662), w ho will b e  responsible for 
th e  course.
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Electricity in Mines
Progress Report on Research W o rk  During I 9 4 4

TH E  Safety  in  Mines R esearch B oard has 
published its  twenty-third, annual re

po rt (S tationery  Office Is.) and  a fte r  deal
ing w ith  m a tte rs  outside the d irect elec
trical field,- points o u t th a t problems con
cerning the safety  of electrical appara tus,

Fig. 1

w hich has received m ost a tten tio n  during 
the p as t year, relate to  flame-proof casings 
for high-power equ ipm ent an d  the  in
trinsic safe ty  of low—power circuits, such 
as are  used in  signalling and  shot-firing 
ap p ara tu s .

Two details concerned w ith  flame-proof 
casings have  been  cleared up  during the 
pas t year. F irs t, the  safe gap betw een 
a  ̂  case an d  its  cover has been shown to  
bo unaltered  w hen  the casing and  its  con
ten ts  a re  heated , as occurs du ring  use. 
Secondly, th e  “  safe gap ”  is the  same 
betw een flanges of a  syn thetic  resin as 
betw een steel flanges, so long as the resin 
flanges have n o t become charred  by  th e  
repeated  passage of flame.

The exam ination  of the conditions neces
sary  for in trinsic safety  in  low-power cir
cuits has been carried a  stage fu r th e r by  
establishing th e  qu an tita tiv e  relationship 
betw een the efieets of safe ty  devices (con
densers and  resistances) on the m inim um  
igniting cu rren ts in  circuits of a  wide range 
of inductance, a t  voltages of 25 and  60. 
I t  has been shown th a t , w hen the cu rren t 
in  a  c ircuit exceeds 1.0 A, condensers and  
resistances are  practically  useless as safety  
devices, for th e  increase in the m inim um  
igniting cu rren t resulting  from  th e  use of 
a  condenser o r a  resistance is negligibly 
small.

I t  follows th a t app ara tu s  such as bells 
an d  relays m u s t have  high im pedance and  
low cu rren t consum ption fo r safety. Such- 
■bells and  relays have the additional ad 
van tage  th a t  m ore of therm can be used 
in  parallel, fed from  an  approved source of 
pow er.

A safety  m ulti-shot m agneto exploder 
has been designed and  constructed.

The flame-proof qualities of the pro tec
tive covers of electrical appara tu s hp.ve 
h itherto  been  tes ted  only a t  room  tem pera
tu re . W hen th e  appara tu s  is in  use its 
tem pera tu re  will rise and  the possible effect 
of this on the “  safe gap ”  has therefore 
been exam ined. An enclosure containing 
heating  elem ents capable of raising their 
own tem perature to  300 °C. and  th a t of the  
ou ter surface of the enclosure to  110°C. 
was tested . T he safe gaps were de te r
m ined w ith  th e  m ost ineendive m ix ture  
of m ethane and  a ir w ithin the enclosure, 
fired in the b e s t position for causing the 
ignition of an  ex te rna l m ixture, and  w ith  
the m ost easily ignitible in ix turo  of 
m ethane an d  a ir outside. R esults obtained 
w ith  the ap p ara tu s  a t  T o o rn  tem perature  
are com pared in  T able  1 w ith  results 
obtained w hen th e  heate rs were used and  
giving rise to  th e  tem peratures m entioned.

F rom  these results, the sta tistical m axi
m um  safe gap in bo th  series is calculated 
to be 0.052 in ., showing th a t  th e  heating 
had  no effect on th e  safety  of the en
closure.

A  question has been asked  by  m an u 
facturers as to  w hether the flanges of 
flame-proof casings m ade of synthetic 
resins have a  narrow er safe gap th an  those 
w ith  m eta l flanges. C om parative tests

T a b l e  1.
M ix tu re  w ith in  th e  en c lo su re : 9.5 p e r  cen t.

methane-air.
M ixtu re  o u ts id e  th e  en c lo su re : 7.5 p e r  cen t, 

m e th a n e -a ir.
Ignition a t Side of Casing Mear Flange.

Gap,
in.

No heating.
Non-

Ignitions. ignitions.

Enclosure heated.
Non-

Ignitions. ignitions.
0.055 0 20 0 20
0.056 1 19 1 19
0.057 1 19 2 18
0.053 7 13 — —
0.059 9 11 9 11
0.060 10 10 — —
0.061 15 5 13 7
0.062 18 2 .— —
0.065 19 1 19 1

carried ou t in  an  8 -litre sphere gave 0.0445 
in. as the safe gap w ith syn thetic  resin 
flanges, 0.044 in. w ith m etal flanges. The 
difference is inappreciable. As these 
m aterials have very  different therm al con
ductivities, i t  appears th a t  th e  safety  
of th e  gap is n o t due to  cooling of the 
flame b y  con tac t w ith  th e  flanges. A fter 
140 experim ents the syn thetic  resin flanges 
h ad  becom e charred  enough to  affect the 
safe gap. . A ttem p ts  will be  m ade to 
rem edy th is defect.

A series of experim ents carried out for
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t-ho E .R .A . on the safe gaps of casings for, 
industria l use have been com pleted by de
term inations m ade with; m ixtures o f pro-, 
pane, bu tane , .cyclohexane and bu ty l 
a ce ta te  • individually ' w ith  air.

T he determ ination  of th e  factors which 
govern th e  intrinsic safety  of low-power 
electrical ap p a ra tu s  has been eontihued.

Two m ishaps, in  each of which a  high- 
tension detonato r used for shot-firing was 
fired by  accidental con tac t w ith a  plug- 
and-socket coupler of a  drill, s ta rted  a 
general exam ination  of the  firing charac
teristics of fuseheads. H igh tension fuse- 
heads supplied commercially for testing 
single-shot li.t. exploders proved to have 
the sam e firing characteristics as the 
fuseheads in h .t. detonators. R andom  
latches, .each of 1 0 0  fuseheads, 
were subjected  to chasen voltages 
for one second. The proportion of 
each batch  w hich fired was recorded, w ith 
the results shown in Fig. 1.

The curve represents a  Gaussian distri- • 
bution w ith a  50 per cent, miss-fire voltage 
of 14.8 and  a  stan d ard  deviation of 2.4 
V. F rom  these figures there is a  real b u t 
small chance of firing a detonato r w ith 
a  voltage as low as 7.0. This voltage can

not, ex ist betw een ai coupler an d  earth  in  
properly m aintained equipm ent.

Low -tension fuseheads supplied com
m ercially for testing l.t . exploders proved 
to  bo .less sensitive th an  t-he fuseheads in 
l.t. detonators. On inquiry of the m anu
facturers, i t  was learned th a t  ; the fuse, 
heads supplied for testing  purposes were 
m ade slightly less sensitive th an  th e  least 
sensitive service fuseheads, w ith the ob
jec t of n o t passing any  exploder u nder 
tes t unless i t  was certa in  to  fire a  sho t 
under som ew hat unfavourable conditions 
underground. This -apparently laudable 
object had, however, led to  an unfor
tuna te  result, in  th a t  several collieries using 
th e  te s t h a d  found some exploders to  fail 
although they  were giving satisfactory  ser
vice underground. An a tte m p t is there
fore being m ade, in collaboration w ith  the 
m anufacturers of fuseheads, to  reduce the 
gap betw een the te s t an d  the ac tu a l per
form ance of fuseheads.

The chief difficulty in  the problem  ju s t 
m entioned lies in the fac t th a t, w hilst 
valuable steps have -been taken  b y  m anu
facturers tow ards making fuseheads of 
identical properties, th e  problem is m ul
tiple and  has no t y e t been solved.

Caroline Haslett Trust Fund
A representative gathering m e t a t  th e  

headquarters of th e  E lectrical Association 
for W omen on W ednesday, on the 
occasion, of th e -. inauguration  of the Caro
line H asle tt T ru s t for scholarships and  
travelling exhibitions in electrical house
craft, the  speakers being Mrs. M. B . Jack 
son (chairm an), Miss Ellen W ilkinson, 
M .P. (M inister of E ducation), and  Mr.
H. H obson (chairm an, C entral E lectric ity  
Board). E qu itab le  d istribution  is aimed 
a t  b y  th e  allocation of scholarships in 
colleges in  London- a n d  South  E ngland,

: Scotland, W ales, the M idlands, and  such 
' o ther d istricts as th e  Com m ittee m ay  from 
tim e to  tim e determ ine.

In  h e r in troductory  rem arks Mrs. 
Jackson  said  th e  Caroline H asle tt T ru s t 
was launched in  the association’s 2 1 s t 
b ir th d ay  y ea r as the finest m eans of 
honouring the work of the d irector, Miss 
H aslett. Special thanks were due to  Sir 
Andrew D uncan, first chairm an of the 
C entral E lectricity  B oard, for his personal. 

, in terest - and  encouragem ent. T he leading 
i electrical : organisations—-the financial
sponsors of th e  scheme— are the C entral 

: E lectricity  B oard, th e  B ritish  E lectrical D e
velopm ent Association, m anufacturers in 
cluding the B ritish  E lectrical and  Allied 
M anufacturers’ Association, the Cable 
M akers’ ’ Association, th e  E lectric Lam p

M anufacturers’ Association and  the Elee-. 
trieal C ontractors’ Association.

Miss E llen  W ilkinson, a vice-president of 
th e  association, said th a t  given right educa
tional standards; B rita in ’s women could 
find in electrical housecraft a  m eans of 
g rea t benefit to  the ir homes, and  a caieer 
both advantageous to  them selves and  to  the 
nation ’s well-being.

The. travelling exhibitions would enable 
electrical housecraft an d  economics 
generally to  be seen against- their true 
background of national an d  in ternational' 
well-being. Mr. H . H obson said th a t th e  
great expansion ahead  of th e  electrical in
dustry  m eant b e tte r housing, b e tte r  com
m unications, b e tte rh ea lth  standards, b e tte r  
recreational facilities, and b e tte r  am enities 
all round. In  th is  great social progress there 
was need for increasing num bers of trained 
and  educated women. The electrical indus
try , in  financially sponsoring these scholar
ships in electrical housecraft indicated the ir 
belief in  the necessity for preparing women 
adequately  to  m ake full use of of all their 
potentialities. Miss C. H asle tt, expressed 
her appreciation of this tribu te .

D uring th e  course of the m eeting  i t  was 
announced that- th e  electrical industry  had 
guaran teed  £2 000 a  y ear to th e  T ru st 
Fund , and  in addition, the association’s 
branches h ad  raised £ 1  700 to date .
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Small Two-Phase Motor
Developm ent of U n it by A dm iralty  Compass Observatory-

W JE.haye. received from  the Admiralty; 
Compass O bservatory (Royal N aval 

Scientific Sendee) . particulars of a  two- 
phase induction .m oto r developed in the. 
Compass D epartm ent fo r use in  applying 
torques for controlling th e  precession of 
the gyros of the A dm iralty  gyro tran s
mission u n it Mk. II . I t  was adopted  as 
the follow-up m otor of the A dm iralty 
transm itting  m agnetic compass type I I I .

The illustration shows a  complete m otor 
which is to tallyenclosedandflangem ounted . 
having an  alum inium  alloy shell- and  end 
shield. The s ta to r leads are connected to  
an external term inal block secured to the 
end shield and  the ro tor is m ounted in hall 
bearings, th e  shaft extension being a r 
ranged to  p ro ject a t  e ither end. The 
weight of the complete m otor is 5£ oz. ■

The s ta to r core is bu ilt from  radiom etal 
lam inations 0 . 0 1 0  in. -thick secured by a 
brass or alum inium  sleeve spun over a t  the 
ends. The assem bled core is w ound and 
im pregnated and  forms a  readily replace
able u n it which is held inside th e  shell by 
means of a flexible b rass clam ping ring 
secured by  the end shield. The sta to r 
w indings are of the double layer concen
tra ted  type, th e  individual coils being 
preform ed and  inserted  in the 1 2 -slot core 
to  form  a  2 -phase 0 -pole system .

T he ro to r is of squirrel-cage contraction  
form ed by  copper strips secured in narrow  
slots in  the lam inations and  soldered to 
copper end rings. R adiom etal lam inations 
and  copper end rings are  clam ped on to

the ro to r shaft by m eans of a  nu t and thé 
2 1  slots are skewed by one slot pitch to 
elim inate cogging. The shaft"is- m ade..of 
stainless steel..

T he deep, narrow  rotor bars and  open- 
ended slots assist in providing, a relatively

Complete two-phase induction motor

fla t speed-torque characteristic since a t 
high slip frequencies th e  cu rren t in thebars 
is concentrated  tow ards the ou ter edge, 
giving effectively greater ro to r resistance 
a t  low ro to r speeds.

F or application, as a  torque motor, the 
m otor was required  to operate  oh a supply
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of 333 cycles per second and  works con-, 
tinuously under stand-still conditions. 
U nder these la tte r  tho tem pera tu re  rise a t 
20 V per phase is abou t 30° C.

For tho second application, as a  follow- 
up m otor, the available supply was a t  a  
frequency of 400 cycles per second and  
one phase is constan tly  energised, while 
th e  second phase is supplied from  th e  ou t
p u t of a valve amplifier in  proportion  to  
th e  misalignm ent of following. U nder

these conditions a  fixed phase voltage of 
30 V gives a  tem pera tu re  rise of about 
30”C. in norm al operation.

The existing s ta to r  w inding is of No. 
36 s.w .g. nylon covered wire, and  the use 
of sm aller gauge wire would allow increase 
in  applied voltage and  proportional reduc
tion in  cu rren t requirem ents.

T he accom panying curves show th e  
general characteristics on 333 an d  400 cycle 
supply  and are  self-explanatory.

Industry and the Armed Forces
Appeal to  Electrical Personnel to  Support V ictory Club

IN  order th a t  industry  m ay be able to  
pay  tr ibu te  to  the A rm ed Forces and  

to  foster tile  sp irit of co-operation which 
existed  during the war, a  fund has been 
s ta rted  w hich has as its  ob jec t th e  building 
of a  V ictory (Ex-Services) Club fo r th e  use 
and  convenience of all ex-Service m en and  
women of the allied nations. T he sug
gested am oun t of th e  fund  is £ 1  ODO 0 0 0  

and  the personnel of each industry  is 
being invited  in tu rn  to  assist in  th e  a t 
ta inm en t of th a t  sum . I t  is proposed to 
build  a  club in London, w ith  sleeping 
accom m odation for 300 o r 400 m en and  
women, w ith  lounges, reading and  w riting 
rooms, re s tau ran t, and  facilities for such 
social functions as dances.

The fund has the full suppo rt of all 
chiefs of the Armed Forces an d  on T ues
day , following a  luncheon in London to 
representatives of the electrical industry , 
F ield  M arshal L ord Chetwode, presiden t 
of th e  fund , explained th a t since th e  last 
w ar was an  engineers’ w ar, and  in  par
ticu lar an  electrical engineers’ war, the 
sp irit behind th e  club would be  especially 
appreciated  by  the industry . A dm iral of 

1 the F leet, Lord Chatfield, referred  to  the  
close co-operation which had  existed  b e 
tw een the R oyal N avy an d  the electrical 
industry  for so m any years, and  pointed 
o u t th a t  nowhere was the efficiency of the 
in dustry  m ore respected th an  in  the N avy. 
T he industry  in  its .turn h a d  shown in 
m any  w ays its  recognition of the  service 
w hich th e  N avy  had  done, and  no b e tte r  
expression of th a t  appreciation  could be 
found th a n  b y  supporting  th e  fund. Air- 
V ice-M arshal 'Sir Leonard  S la tte r and  Sir 
W alter C itrine also spoke, the la t te r  point
ing  o u t th a t  as i t  was due to  th e  A rm ed 
Forces th a t  th e  dem ocratic m ovem ent 
which he  represented  rem ained in  ex ist
ence, in dustry  would, in  his view, fail in  
its d u ty  if i t 'd id  n o t su p p o rt th e  fund .

Sir H arry  Railing explained th a t  the 
appeal was first launched a t  tho Mansion 
H ouse by  th e  L ord M ayor of London, and  
was supported  by  M r. W inston Churchill 
in  addition  to  all the  Service chiefs. The

com m ittee responsible for prom oting th e  
fund , w hilst appealing to  every  citizen in 
dividually for support, appealed as well 
to every industiy , and  on this occasion 
to tho electrical industry . The V ictory 
Club, as ho understood it, was conceived 
as a  national thanksgiving and  a  m em orial 
to the sp irit of b ro therhood an d  com rade
ship th a t  led us through six years of 
w ar to  victory—a  thanksgiving for the 
sacrifice an d  endurance of all ou r fighting 
m en, an d  a n  a ttem p t to  preserve th a t 
sp irit of comradeship, of .thinking, feeling 
an d  working together th a t  led us th rough  
those dark  days. Tho home and  fighting 
fronts, during tho w ar had been o n e ; 
industry  and  the services h a d  ac ted  in  th e  
closest co-operation. W e were all deter
m ined to  carrv  th a t  sp irit in to  th e  post
w ar world. W ith  it  wo h a d  w on the  w ar ; 
and  only by  persevering in i t  could wc w in 
the peace. T h a t was w hy our thanks for 
delivery should express them selves, no t 
in  m onum ents of stone, b u t in  living 
m em orials designed to  preserve national 
team w ork and  m utual h e l p f u l n e s s T h e  
V ictory Club w as m eant to' foster th a t  
sp irit. I t  was m ean t to  enable ex-Service- 
m en from  all over the country  an d  from  
the Dominions, to  have a homo when th ey  
cam e to  th e  centre of th e  E m pire, to  m eet 
old friends there, to  get advice an d  help, 
to  ta lk  of old battles and  new  problems, 
an d  have a  com m on m eeting p lace for 
th e ir organisations. In  helping them  to 
do so we w ould give thanks to  God for ou r 
deliverance, an d  help to  hand  on to  com
ing generations th e  heritage th a t  alone 
enabled us to  preserve our liberties and  our 
national life— th e  sp irit of pulling together, 
th e  sp irit th a t  to  give was m ore blessed 
th an  to  receive. As an  industry  which 
had  sen t some 1 0 0  0 0 0  m en in to  th e  
Forces, each  an d  all should m ake a  w orthy 
contribution  to  such a  national m em orial 
of thanksgiving as w ould be a  V ictory 
Club.

Inquiries respecting th e  appeal, as well 
as donations, should be sen t to  Mr. M. A. 
Browning, 15, K ing S tree t, London, S .W .l.
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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
Major W. Robinson, has rejoined the 

staff of th e  E .L .M .A . a fte r  serving w ith the 
R oyal Engineers from 
the ou tb reak  of w ar. 
H e has spen t m ost of 
the tim e in  India
and  B urm a, whore 
his work included 
road  m aking in  the 
A rakan and  base con
struction  work in
A kyab. H o will be 
rem em bered in the 
industry  for his
activities in the Cen
tra l E ngland area 
before the war. H e 
w i l l  b e  dealing 
largely w ith  indus
tria l lighting.

Mr. W. S. Boone, has been appointed  
publicity  m anager to  Johnson and  Phillips, 
L td .

Mr. J . H. Mills has been appo in ted  sec
re ta ry  and  controller of B roadcast R elay 
Service.

Sir Robert Cary has been appoin ted  a 
director of the L ancashire U nited  T rans
p o rt and  Pow er Co., L td .

Councillor R. H. Scott has been 
elected chairm an of Newcastle-on-Tyne 
T ransport and  E lectric ity  Comm ittee in 
succession to  A lderm an George Dixon.

Captain D. L . Sidney, la te  H on. A rtil
lery  Coy. an d  13/18 R oyal H ussars (Queen 
M ary’s Own) has resum ed his pre-war 
appoin tm ent w ith  Petbow , L td ., W atford.

Mr. John G. Featherstone has been ap 
po in ted  d irec to r of th e  Fairfield Ship
building an d  Engineering Co., L td . He 
will continue to  a c t as secretary.

Mr. Douglas Crabbe, power and  m ain
tenance engineer a t  F o rt Dunlop, has been 
appoin ted  chief engineer of the  form er 
bom ber factory  a t  Speke, Liverpool, 
recently  acquired  by Dunlop from  Messrs. 
Rootes.

T he D .F .C . has been aw arded to  Flying 
Officer Frederick Fernley, who in civil life 
was employed by  Messrs. M urphy, elec
trical engineers, of P reston . H e served his 
apprenticeship w ith  E . D ew hurst, L td ., 
a t  M ount S tree t works.

A fter 42 years w ith  the N orth-E astern  
E lectric Supply Co., L td ., Mr. W. F. T . 
Pinkney, assistan t general m anager, is to 
re tire  a t  the end  o f 'th is  year. D uring the  
w ar he served' on th e  Newcastle-on-Tyne 
Advisory Comm ittee on Fuel.

Major Stanley M. Mohr, m anaging direc
to r  of the  M icanite and  Insu lators Co.,

L td ., has been elected president of the 
In s titu te  of th e  P lastics In d u stry  for the 
session 1945-1946. M ajor Mohr was chair
m an of tho B ritish P lastics Federation  for 
fivo successive years, from  1939 un til 1944.

Tho M yealex Co., L td ., of A shcroft 
R oad, Cirencester, Glos., announce th a t  
the ir three directors, who were in H.M . 
Forces, have now safely retu rned . Mr. 
M. W. Ingrain, who was a m ajo r in  the 
G renadier G uards is now. tak ing  over th e  
post of managing director of th e  com pany.

Sym pathy is extended to  tho relatives 
of Mrs. Maude Matilda Marryat, wife of 
the  la te  Mr. H ow ard M arryat (founder and  
chairm an of M arryat an d  Place, L td .), 
who died on Novem ber 21, in her 77th 
year.

Mr. F. A. Vaughan, a d irector of 
B ritish  Oil Engines (E xport), L td ., of 
London, has recently  le ft E ngland for a  
tou r in the E ast, in connection w ith 
m arke t developm ents of B ritish oil engines 
overseas. H e expects to  rem ain in In d ia  
for several m onths and to  ex tend  his to u r 
to  B urm a, Ceylon and  the F a r  E ast.

Lord Forrester, m anaging director of 
Enfield Cable W orks, L td ., and  Mr. L. A. 
Booth, sales director of the com pany, have 
re tu rned  b y  a ir from  their v isit to  South  
Africa in connection w ith  expo rt trade . 
They arrived  a t  H urn  airport on Monday.

Southport E lectricity  Comm ittee has re
commended the prom otion of Mr. Douglas
F. Grant, sta tion  superin tendent, to  the 
position of deputy  electrical engineer.

Miss Violet Markham, in  a  ta lk  to  the 
E .A .W . London branch  on N ovem ber 20, 
gave fu rther details of th e  “  N ational In 
s titu te  of Homeworkers ”  outlined in tho 
M arkham /H ancock  R eport. In  in troduc
ing her, Miss Caroline H asle tt said th a t  th e  
association had  m ade its  contribution  to 
w ards raising the  s ta tu s  of the dom estic 
w orker in the H om e W orkers’ Courses 
in itia ted  in 1936; over 1 200 certificates, 
had  now- been issued.

Mr. J . M. Shannon, of the Glasgow 
branch of th e  Simplex E lectric Co., L td ., 
has been appoin ted  m anager of th a t  
branch . H e has been  w ith  the com pany 
for 18 years, and  has ju s t re tu rn ed  from  
six years’ service in the R .E .M .E ., hav 
ing spen t a  considerable tim e over
seas and  been twice m entioned in  de
spatches. Mr. H. G. Barrett Temams 
m anager for Scotland, responsible for the  
general direction of b o th  the Glasgow and  
E dinburgh branches of the com pany.

As from  N ovem ber 1, Mr. H. L . S. 
Heap and  Mr, W. E . Hanson have en tered  
into partnersh ip  u nder th e  nam e of H eap



Opening of the 41st illumination design course held by the E.L.M.A. at the Lighting Service 
Bureau, Savoy Hill, London. At the table in the foreground, reading from left to right, are Mr. E. B. 
Sawyer, acting manager of the bureau, Mr. W. ]. Jones, director of the E.LM.À., Mr. H. A. 
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Council

and Digby, to  continue the practice of con
sulting  ¡and inspecting engineers previously 
carried on under • the ' title" of H eap and  
Digby L td.

Mr. W. H. Ashley, who for the last 14 
year» has been1 chief ehgifieef of th e  Ind ian  

' R adio and  Cable

L td ., of Bom bay, 
India, has- relin
quished this post and 
taken up an  appo in t
m ent w ith M arconi’s 
Radio Telegraph Co., 
S .A .E ., Cairo, E gypt.

R eplying t o  a 
q u e s t i o n  in the
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last 14 
Indian  
Cable

Co..

a 
the

House of Commons 
o n Tuesday, Mr. 
E. J .  Williams,
M inister of In form a
tion, said he had  set 
up a‘ television ad- 
v i s o . r y  com m ittee 

consisting. of . representatives of the in 
terested Government departm ents and  the 
B.B.Ci empowered to consult w ith repre
sen ta tives ' of the industry . The mem bers 
include: Chairm an, Mr. G. M. Garro-
Jo n es ; Col. Sir S tanley Angivin and  Mr.
H. Townsend, T ost Office; S ir Edw ard 
A pp le ton ; Mr. O. F . B row n, D epartm ent 
of Scientific and  Industria l R esea rch ; 
Mr. W. J .  H aley and  Sir Noel Ashbridge. 
B .B.C.

Dr. James Greig has been appointed  to 
the U niversity  Chair of E lectrical E ngin
eering tenable a t K ing 's  College, from 
O ctober 1, From  1926 to 1939 he was 
L ecturer in  E lectrical Engineering a t  the 
Birm ingham U niversity , and  since then  he 
has been  head of th e  E ngineering D ep art
m ent a t  the N ortham pton Polytechnic.

T he forty-first illum ination  design 
course held b y  the E .L.M .A . a t  the L igh t
ing Service B ureau, 2, Savoy Hill, London, 
opened on N ovem ber 21 w ith  an a tte n d 

ance th a t reached 148. Many were men 
newly re tu rned  from  the Forces. Mr. H". A. 
L ingard,’ chairm an of 'the. E.LiM.’Av Coun
cil, opened the proceedings, and  Mr. W. J .  
•Jones, d irector of the E .L .M .A ., gave the 
first lecture, tak ing  for his! sub jec t “  The 
New O utlook on L ighting:”

In response to the request th a t  contri
butions should be m ade to the funds of tlie 
Electrical Industries B enevolent Associa
tion, in lieu of floral tribu tes a t  the funeral 
of the late Mr. J .  Y. F letcher, a  sum  of 
over £500 has been received. Mr. F letcher 
had been for m any years honorary tre a 
surer, one of th e  wardens, and a m em ber 
of the Council, Court, and  Finance Coin- 
niittee of th e  E .I.B .A ., and was an  a rden t 
annual collector of funds and  a  generous 
personal contributor.

Miss M. L. V. Gayler gave a  ta lk  to 
members of th e  W om en’s Engineering So
ciety on Novem ber 22. Miss Caroline 
I-Iaslett, who introduced Miss G ayler from 
the chair, referred to  the speaker’s long 
experience of m etallurgical research. U nder 
the title  of “  My Jo b  in the N ational 
Physical L abo ra to ry ,” Miss G ayler was 
able to  cover a  g rea t deal of ground by  the 
use of lan tern  slides. She showed m any 
graphs which p lo tted , the reactions of 
various alum inium  alloys under the age 
and hardness tests, and  some interesting 
microscopic photographs of the change in 
s truc tu re  of the m etals undergoing such 
tests.

Many in the electrical industry  th rough
out the country  will be in terested  in the 
announcem ent th a t Mr. John Vestey has 
this week been appoin ted  m anager of T h e  
E l e c t r ic ia n . E ducated  a t  Dam e Alice 
Owen’s School, Mr. V estey spen t the 
earlier years of his business life in the high- 
class shop-fitting and  building construction 
field. Twelve years ago, however, he 
joined Bonn B rothers L td ., and thus fol
lowed in the footsteps of his fa ther, Mr. 
W alter Vestey, who has long been a promi-
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n en t personality  in  the trude, and  technical 
publishing w orld and who is also, w ith 
Messrs. Benn. Mr. John  Ves.tey quickly 
Showed his business qualities and  gained 
promotion., becom ing-senior London repre
sen ta tive  o£ T h e  E l e c t r i c i a n . His five 
years’ work in  th is position enabled him 
im m ediately w ar broke, ou t to  undertake 
additional responsibilities, and  throughout 
th e  w ar period he h as been acting  m anager 
of the journal. Now as full m anager he 
takes up  th e  position for which by his 
experience and  work he is naturally  fitted.

Mr. G. A. C. Thynne, la te  director W est 
Devon E lectric Supply Co., L td ., and Budo 
E lectric Supply Co., L td ., left £138 589 
(n e t £57 158). '  D uty , £16 404.

Sir John Anderson, chairm an of th e  
Advisory Comm ittee on Atomic Energy, 
is to  speak on “  Research in  R elation to 
R econstruction ”  in M anchester on T hurs
day, D ecember 6 .

Mr. D. J . Sinclair, managing director of 
S t. Helens Cable and  R ubber Co., L td ., 
chuirm an, B ritish  Insu la ted  Cables (S.A.), 
L td ., and director of A utom atic Telephone 
and E lectric Co., L td ., B ritish  Insu lated  
Cables, L td ., H elsby Cables an d  th e  Mid
land E lectric Corporation for Pow er D istri
bution, loft £43 547 (n e t £38 321).

The President, of the B oard of T rade has 
appointed  a  com m ittee under the chair
m anship of Sir Clive Baillieu, p residen t 
of the F .B .I ., to fram e detailed  proposals 
for the form ation of a  B ritish In s titu te  of 
M anagem ent. Among the mem bers of the 
com m ittee are Miss Caroline H asle tt, direc
tor, E .A .W .; S ir A rchibald  M eK instry, 
depu ty  chairm an, Babcock and  Wilcox, 
L td ., and  chairm an, Industria l M anage
m ent R esearch Association; and  Mr. 
H enry Towers, general m anager, Ed- 
inundsons E lectricity  Corporation, L td. 
Lord Forrester, managing director, Enfield 
Cable .Works, L td ., has also been invited  
to serve.

Mr. A. C. Hardy, who has contributed  to 
T h e  E l e c t r ic ia n  for m any years on the 
subject of electricity  in th e  shipping world, 
lias now re tu rned  to  his literary activities. 
A ppointed to  the Intelligence Division, 
N aval Staff, A dm iralty , before the war, he 
joined in  Septem ber, 1939, and  served 
thereon un til Septem ber, 1942. A fter this 
he was appoin ted  A ssistant Staff C onstruc
to r Officer to Lord Louis M ountbatten, 
who, a t  th a t tim e, was Chief of Combined 
O perations. D uring his period a t  the 
A dm iralty, Mr. H ardy  w rote and  produced 
the first and , then  only, handbook on 
M erchant Ship Recognition, which was 
widely, used a s  a  standard  work in our 
own and  the U nited States, fleets and. by 
the Air Forces of both  nations. H e also 
tau g h t ship recognition to  Coastal Com
m and R .A .F ., ' as well as in special Air 
Force advanced intelligence courses. ‘ a t 

tended  by officers: of the U nited N ations 
th roughout th e  la te r stages of th e  war. 
D uring his Combined O perations duties he 
flew to California, to  convert U .S. Mari
time Commission cargo ships to assau lt 
carriers. T h irteen  of these ships were avail
able on D-Day off th e  N orm andy beaches. 
L ater a t  Davisville, Rhode Island, he was 
concerned in association w ith  th e  U .S. 
N avy w ith  early experim ents with- the 
American box pontoon or naval landing 
equipm ent which subsequently , when built 
in to  rafts, was know n as the R hino pon- 
itjoonl. Mir. H ardy  assisted Lord' Louis
M ountbatten  as his technical adviser a t  
the first Q’uebee Conference. R eturning 
to  the  A dm iralty  la te  in  1943, he was 
associated  w ith the p repara tion  of th e  
assau lt fleet for D-Day. A fter th e  German 
collapse he was a tta ch ed  to  th e  F lag 
Officer D enm ark, in  connection w ith m er
chan t ship repairs there, and  th en  to  the 
staff of the  B ritish N aval Connnander-in- 
Chief, Germany, as ass istan t to  the Com
m and Constructor-Officer, and  la te r was 
active in  East. P russia and  in Berlin as 
technical m em ber of th e  T rip a rtite  N aval 
Commission.

Obituary
Mr. John Oliver Pringle, re tire d 1 elec

trical engineer, of G osforth, N orthum ber
land, aged 71 years.

Mr. John Edward Aldred, in New Xork, 
aged 83 years. He was for 24 years presi
d en t and  32 years chairm an of the board  of 
the Shawinigan W ater and Pow er Co., un til 
his re tirem en t in 1941. He was also con
nected  for m any year's w ith ' th e  Pennsyl
van ia  W ater and Power Corporation, and  
the M ontreal L igh t H ea t and Power Co,

Dr. F . W. Aston, F .R .S ., a t Cam bridge 
on N ovem ber .20, aged 6 8 . He w as one 
of th e  scientists engaged in. the research 
which led to  the discovery of “ heavy 
w ate r,”  a constituen t in atom ic bom b p ro 
duction, and had  been chairm an of th e  
In ternational Comm ittee on Atoms since 
1935. H e achieved the first artificial 
separation of isotopes in  1913, having se t 
ou t to  separate the- gases of neon b y  . 
fractional diffusion. In  - 1919 D r. Aston 
bu ilt a  new positive ray  appara tus, em
bodying his m ethod of focusing capable of 
m easuring atom ic masses cu rren t to  one 
p a rt in  a  thousand and  w ithin a  y ear he . 
had  m easured th e  atom ic masses and  de
term ined all the isotopes of all th e  per
m anen t gases and  m ost of the o th e r ele
m ents which can be  conveniently in tro 
duced in to  a gaseous discharge. B y t h e ' 
end of 1920 some 92 elem ents had  been 
successfully investigated. H e b u ilt a  new 
and  im proved m ass-spectrograph in  w hich 
the  focusing of th e  rays was alm ost per
fec t and  finally achieved a  m ethod of 
m easurem ent-of th e  desired accuracy.
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What factors govern the power factor of a 
mercury-arc rectifier ?

The power factor on the prim ary  side 
of a  transform er supplying a  rectifier can 
bo regarded as being m ade up  of two 
p a rts—a  displacem ent factor cos 9 , aris
ing from  the phase displacem ent 9  of 
the cu rren t relative to  the voltage, and  a

\ i  /  I \  /  (c) E ffect o f  
! | j L  GridControt.

—/  1 I/ -X—
Delay' Displacement

Fig. 1

disto rtion  fac to r, cos S , arising from  the 
harm onies in  the a lte rna ting  cu rren t w hich 
a re  inevitable w ith  all rectifier circuits. 
Tho power fac to r is given by—

power factor =  cos 9  cos S .
The. anode curren ts and  voltages of, 

for instance, a  3-anode rectifier a re  shown 
in  Fig'. 1. In  diagram  (a) i t  is assum ed 
th a t  each anode carries cu rren t for pre
cisely J  of a  cycle an d  th a t the inductance 
of the d.c. side is sufficient to  keep th e  
d irec t cu rren t absolutely constan t. The 
anode cu rren t w ave shape is thus rec t
angu lar as shown and  i t  can be seen th a t  
its  ■ centre-line coincides w ith  th a t  of th e  
corresponding anode voltage, i.e ., there  is

no phase displacem ent betw een the two. 
cos 9  for this case will thus be u n i ty ; 
th e  w ave shape is, how ever, n o t sinusoidal, 
i.e ., i t  contains harm onics in  addition  to 
the fundam ental component, so th a t  cos 
S is less th a n  unity .

Effect of Overlap—On account of tho 
reactance of the transform er i t  is n o t pos- 
siblo for th e  cu rren t to  rise and  fall in 
stan taneously  to  give the rectangular wave 
shape show n in (a)—it  m ust rise gradually 
a n d  fall g radually  as shown in Fig. 1 (b). 
This moans th a t ju s t a fte r  the arc has 
transferred  from  anode 1 to  anode 2 , bo th  
anodes a re  carry ing cu rren t sim ultaneously, 
i.e ., th e  operation  of one anode overlaps 
tlia t of th e  n ex t by  a  certain  angle u, th is 
being known as the angle of overlap. 
This anglo depends on the load on tho 
rectifier and  m ay be 20° to  30° a t  full
load. I t  can bo seen from  the d iagram  
th a t th e  centre-line of th e  anode cu rren t 
wave is now displaced from, th a t  of the 
secondary voltage by the angle 9 . This 
phase displacem ent, in w hich the cu rren t 
lags beh ind  tho voltage, is reflected in to  
th e  prim ary circu it of th e  transform er 
giving rise to a  displacem ent fac to r in  the 
supply.

I t  can be shown th a t  the  displacem ent 
9 , is approx im ately  I  of the angle of 
overlap, u, so th a t cos 9  =  cos(J- u).

Effect of Grid Control.—If th e  tran sfe r 
of cu rren t from  one anode to  the n ex t is 
delayed beyond th e  o rd inary  com m utation 
po in t by  m eans of grid control, the con
ditions are as shown in Fig. 1 (c). Neg
lecting the effect of overlap m entioned 
above i t  can bo seen th a t  th ere  is again 
a  displacem ent of the anode cu rren t wave 
to  the  righ t, the  angle of displacem ent in 
tin s case being equal to  th e  angle of delay 
in  the transfer of cu rren t from  anode to  
anode, i.e ., 9  =  a. T hus, in th e  grid 
controlled rectifier cos 9  =  cos a. R e 
duction  of the  d .c . voltage by  grid con
trol is also proportional to  cos a  and  
such a  voltage variation  is th u s  accom
panied b y  a  sim ilar varia tion  in  displace
m en t fac to r on the a .e . side. In  addition  
to tho above two effects, th e  transform er 
will take  some lagging m agnetising cur
ren t w hich will ad d  slightly to  the above 
displacem ents.

Power Factor Improvement.—D ue to
the displacem ent of the cu rren t w-avo from  
the voltage wave, th e  fundam ental of th e  
cu rren t w ave can be resolved in to  tw o 
com ponents, a  power com ponent in phase 
w ith  th e  voltage and  a  reactive com ponent
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lagging by  90°. This lagging com ponent 
can be neutralised by  m eans of condensers 
connected on tho  p rim ary  side so th a t  
9  can be m ade zero and  cos 9  equal to 
un ity . I t  is no t practicable to neutralise 
or otherwise elim inate th e  harm onics in  the 
cu rren t so th a t  even though the displace

m en t factor can be  m ade un ity  the power 
factor cannot exceed cos 8 , which, 
theoretically, is 0.955 for a  rectifier w ith 
a 6 -phaso secondary and  0.988 for a  
rectifier w ith a 1 2 -phase secondary.

E .O .T .

Equipment and Appliances
Television Pattern G enerator— Plastic Electric H eater

Although m inor m odifications and  con
structional im provem ents have been ' em 
bodied in  the electric 
cookers now. toeing produced 
by  Moffats, Ltd ., the  com
pany  have n o t m ade any  
radical changes in  pre-w ar 
models. Tho photographs 
reproduced on this page show 
th e ir 1 m edium  up righ t cooker 
(model 42 Q), fitted  w ith 
a  step-in  base, and  the de
luxe table to p  cooker (model 
31 QG) similarly equipped.
T he bases in  each case are 
all-steel, in a  syn thetic  
enam el finish to  tone w ith  
the colour (finish of the 
cookers. T he draw ers pro
vide convenient accom m oda
tion for cooking utensils, e tc.
E ach  of the cookers has 
th ree ho t p la tes, and  ono of 
these has a  four-position 
sw itch giving three heats—  
high, m edium  and  low. The 
oven has au tom atic  h e a t control. The 
tablo  top  cooker has two grills and  
th a t  beside th e  oven can be utilised for 
threo purposes; fo r grilling a t  th e  top, 
for -warming p la tes and  dishes and  for 
keeping food ho t. T he cookers will be 
obtainable in  plain F rench  grey, ivory, 
ivory and  green, or ivory  and  black.

In  th e  absence of tran sm itted  signals it. 
lias n o t been possible to  te s t and  service

Moffat with step-m bases

The Ekco Television pattern generator

existing television receivers. T h a t handi
cap has 'been rem oved by the production 
by  E . K . Cole, Ltd., of Southend-on-Sea, 
of a  com pact, portable television p a tte rn  
generator (type T S E /1 ) which provides 
facilities for testing  the  vision circuits, th e  
audio circuits an d  the aerial system  a t  
any  tim e when ■ signals a re ' n o t being 
rad ia ted  from a tran sm itter. I t  is hoped 
th a t  th e  initial sets will toe available by  the 
end  of the year a t  the price of approxi
m ately  £ 1 0  1 0 s. each, so th a t service 
engineers m ay  be able to  check a n d  over
haul m any existing receivers before th e  
B .B.C . television (broadcasts a re  resum ed.

The u n it is designed for use on m ains 
of 200-250 V, 50 c .p .s. only, and  the con
sum ption is approxim ately  30 W . Tho 
frequency range covered is approxim ately 
40 to  50 m e /s , and  th e  o u tp u t is of th e  
order of 2  mV after a  1 0 . 1  a ttenua to r. 
Tho p a tte rn  seen on the receiver when ad 
justm ents have been correctly carried ou t 
is a  w hite screen w ith  two black vertical 
bars and  one horizontal grey bar.

The rigid p lated  chassis is housed in  a  
cream  m eta l case, 121 in . b y  9 in . by  8  in ., 
w ith  louvres a t  th e  rear to  ensure good
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ventilation. A carrying; handle is .a ttached  
to  the t-op of the case, w hich lias rubber 
feet. The aerial is supplied in two 6  ixi. 
sections, w hich can be screwed together. 
When n o t in use they are  stowed aw ay 
in crips'bn  the ease. One or both  pan be 
used fo r 'te s tin g  a n  aerial system'.,’ I f  the 
d is tance  from  th e  in s trum en t to  th e  aerial 
is less th an  50 f t . , only one 6 -in. section 
would be required. F or distances between 
75 f t ; , 'a n d  100 ft. b o th  rods w ould p rob
ab ly  be needed. The radio frequency o u t
pu t sockets are arranged flush w ith  the 
top  of th e  carrying case. T he 80 O 
caíble output- is a  C arr fastener socket, 
in to  which th e  cable can be plugged. Á  
double-pole toggle o n /o ff sw itch is p ro
vided and there is a  ruby p ilo t lam p 
indicator.

Low -tem peraturo plastic electric heating 
panels a re  being m anufactu red  b y  it.he 
Yarworth Electric Panel Co., controlled by 
Reinforced Plasties, L td ., of Q ueen’s R oad, 
K ingston-on-Tham es, Surroy,
F o r the. home there are bed 
w a r m e r s ,  therm ostatically  
controlled, 'g iv ing, th e  m akers 
claim, 70 hou rs’ w arm th  for 
a  penny ; m ovable panels to  
go under a  carpet, rug, o r 
m at, , in any room  including 
th e  bathroom , or to  be placed 
in an airing cupboard . This 
type: of panel can be fitted  to 
a light, rem ovable fram e on a 
s ta n d . These heate rs can  also 
be used in  th e  form  of m ats 
for w arm ing m otor cars and 
railw ay carriages. One was 
dem onstrated  in th e  new 
coach, th a t  was on view a t

60$;

Mathematics
D uring the las t six years m athem atics 

have become increasingly harnessed 1 to  the 
needs of industry  and  research, and  to 
assist in  th is  connection the D epartm ent 
of Scientific and Industria l R esearch have 
se t u p  a M athem atics D ivision. in the 
N ational Physical L aboratory . Problem s 
presented by th e  war, bo th  in its  opera
tional an d  industria l aspects, required  con
siderable use of m athem atical analysis, and 
while th e  professional m athem atician  is 
satisfied w ith Calculations expressed in 
term s of a  form ula, involving a  num ber of 
variables, those who h ave  to  use th e  results 
in p ractice have often  neither the  tim e nor 
the  ab ility  to  follow th e  argum ents. I t  be
comes necessary, th e re fo re /e ith e r  to  com
p u te  th e  value of the form ula for all likely 
values of th e  variables, o r to  invent a

W aterloo and  Victoria S tations. The h ea t
ing w ires o re  in terw oven  in a  fabric and  th e  
linishpd m aterial is m oulded an d  completely 
encased rin  insulating  m aterial, resulting 
in a  thin, flat, ligh t and flexible .panel, 
which is non-inflam mable, dam p-proof; 
fool-proof and  non-eorrodible. T he resist
ance wires no t only fulfil th e ir p riinary  
function of heating, b u t  greatly  increase’ 
the  m ochanical stren g th  of the panel. The 
heating elem ents do n o t exceed “  black 
hea t ”  and  th e  life of th e  panel is said  to be 
practically  everlasting. In  th e  unlikely 
even t of an  elem ent breaking there is no 
danger of fire o r overheating , b u t only a 
reduction of the heating  effect. W ithin 
lim its, a n y . |size or shape of Y arw orth 
heate r panels can bo produced. Panels 
5 ft. by 2 ft. have been m ade, w ith a  load
ing of 500 or 600 W ; th e  ¡rating could 
bo up to 75 W  per sq. f t . The convenient 
size for bed warming is 35 in . by 19 in. 
The panels can be used for voltages from 
200 to 250 V.

for Industry
m echanism  which, by  simply se tting ’ in 
accordance w ith these values, au tom ati
cally and  mechanically produces the 
answer. Of recen t years, there  has been 
considerable developm ent in  mechanical 
com puting, using calculating m achines, and  
it  is to  undertake  th is  work for industrial 
concerns as well as G overnm ent dep a rt
m ents th a t  the M athem atics Division has 
been s e t  up . T he Division is a t  p resen t or
ganised in  th re e  sections dealing respec
tively w ith  com puting, sta tistics an d  the 
developm ent of calculating m achines. Mr. 
J .  R . Womersley has been appointed  super
in tendent. The staff will also be available 
for consultation in  thé field of applied 
m athem atics, particu larly  on those aspects 
allied to industria l research, and  the 
Division is how open for inquiries.



Large Scale Catering
By a Supply Engineer
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DURING tho P arliam entary  debate on 
the C atering Bill two years ago, the 

la te  M inister of L abour em phasised th a t 
a fte r the w ar th e  public would urgently 
need relaxation  in  th e  w ay of good holi
days for which m ore efficient catering 
facilities m ust he  provided. Recently, 
following tho ab ru p t ending of lend-lease, 
th e  necessity of replenishing th e  coun
try ’s m uch depleted stocks of (foreign 
currency—especially American—has been 
particularly  stressed in  official circles. 
One proposal w ith th is end in  view, is to 
take  full advan tage  of the a ttrac tions 
B rita in  now offers to Continental and 
American tourists. H ere, tho potentiali
ties require  no em phasis, b u t in  the 
opinion of m any, the s tan d ard  of catering, 
hotel accom m odation, travelling facilities 
and  service generally, m ust bo m aterially 
im proved if full advantage of the position 
is to  be taken .

Electrical Equipment Replacements
In  view of the foregoing, i t  is n o t un 

reasonable to  expect th a t  a  high degree 
of p rio rity  should be given to  the re 
habilitation  of the catering  industry  
generally, to  th e  production of the ap p ara 
tus required, a  g rea t deal of i t  electrical, 
and  to  the p rom pt derequisitioning of 
hotels, e tc ., employed for m ilitary purposes 
during the war. U nfortunately , hotels 
which have suffered the rigours of w ar
tim e occupation rem ain in a  d ilapidated  
condition w ith little  ap p a ren t prospect of 
being resto red  in th e  im m ediate fu ture , 
while average delivery of electric catering 
equipm ent is, a t  presen t, three to  six 
m onths, nine m onths being n o t uncommon 
—this a t  a  tim e when th e  dem and has by 
no m eans assum ed substan tia l proportions.

W ith the increased developm ent of th e  
school-moals service during th e  w ar, e stab 
lishm ent of B ritish  res tau ran ts  and  the 
revival of peace-tim e catering, th e  question 
m ight well be asked if th e  load potentiali
ties in  the  fu tu re  m ay n o t ju stify  increased 
a tten tio n  being paid to  p ropaganda in this 
specialised field? H ere, for instance, the 
E .D .A . m ight, w ith  advantage, consider 
the .introduction of a  specialist section to  . 
deal w ith  large scale catering , syn'onynious 
to the organisation now , existing for space 
heating, public lighting..and domestic de
velopm ent. Supply j authorities . in  their 
tu rn  .could, consider diverting some .of - the . 
domestic sales staff., now., returning from, 
the. Services, to the developm ent of this 
im portan t, load.

.The developm ent of large scale electric 
cooking has no t proved unrem unerative in 
the past, and for the reasons indicated,

th e  fu tu re  potentialities m ay  be consider
able. R efrigeration and  all m otor-driven 
appliances—mixers, po ta to  peelers, silver 
burnishers an d  similar equ ipm en t—have th e  
field to them selves. Specialised appara tu s, 
including au tom atic  toasters, grills, coffee 
and  m ilk urns, h o t cupboards, food trolleys 
e tc., often justify  the ir installation  on ac
count of u tility , cleanliness and. conveni
ence, the question of running costs nob 
being th e  deciding factor. W here , some 
experience has been gained, em ploym ent of 
electricity  for roasting  and  baking is 
usually preferred, serious competition, b e 
ing generally encountered in the m atte r 
of steam ing ovens, vegetable boilers and  
ho t-p late  w ork in which running costs go a  
long w ay in  deciding th e  issue. F rom  the' 
electricity supply viewpoint, i t  is obvious 
th a t charges will, in some measure; have 
to keep in step  w ith the rising cost of'coal. 
E lectric space heating  engineers m ay, 
therefore, .'be in  for a more difficult ■ tim e 
in  the im m ediate fu tu re , as in  this field 
operating costs are  often th e  deciding 
factor. As regards large scale catering, 
however, the question of running costs 
is no t so closely associated w ith progress', 
moreover, the  load—especially a t  holiday 
resorts—is often of the seasonal ' variety  
and  therefore v irtually  off-peak. Full 
steam  ahead  in the im m ediate fu tu re  as 
regards electric large sealo catering is 
therefore clearly indicated.

In  regard  to  the availability  of 
specialised appliances—particu larly  , au to 
matic toasters, and  to  a  lesser ex ten t, 
grills and  some types of m ilk b a r  equip
ment, such appara tu s was, in pre-war 
days, im ported in large quantities from 
America. Tho reason for th is could, in 
some measure, be a ttr ib u ted  to  failure to  
produce in this country  really com peti
tive) alternatives. As products. bf.:'the  
American m arket in th is connection thay  
no t be  available for some tim e, opportun ity  
now exists for enterprising m anufacturers • 
to  study th e  requirem ents closely and  pro 
duce m ore a ttrac tiv e  and  efficient designs 
than  h itherto .

Blind Workers in Industry.—The annual 
report of the N ational In s titu te  for, the 
Blind sta tes th a t  more than  300 different 
operations in open .in d u s try . have , been 
found . suitable for sightless peoplp,.. and 
additions to  the list are being m ade.eyery  
m onth .. W hen th e , w ar-aga in st Germany 
ended, nearly  2  0 0 0  blind m en an d  women r 
were- working in  factories, side by side 
w ith  the seeing.



Measurement of Impulse Voltages
The Influence of Irradiation W h en  Using Sphere Gaps
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V  T  a  m eeting of the I .E .E . Measure- 
jt\ .m e r i ts  Section on N ovem ber 23, Dr. 
J .  M. Meek read  a  paper en titled  “  The 
Influence of Irrad ia tion  on the M easure
m en t of Im pulse Voltages w ith  Sphere 
G aps,”  a  sum m ary of w hich is as follows.

T he im pulse breakdow n of sho rt gaps be
tw een spheres is greatly  affected by  the 
am ount of irradia tion  present, and  recom 
m endations are  m ade in the B ritish 
S tandard  “  R ules fo r the M easurem ent of 
Voltago w ith Sphere-Gaps ”  th a t  appro
pria te  precautions should be  ta k e n  when 
voltages of less th an  50 kV  (peak) a re  be
ing m easured. These precautions are 
generally considered to be unnecessary in  
the m easurem ent of higher voltages, and, 
in  m ost laboratories, no deliberate steps 
a re  taken  to  provide irradiation.

Measurements up to 400 kV
In  a  previous publication the au th o r 

has shown th a t appreciable errors m ay be 
incurred  if irradia tion  is n o t used w ith 
spheres ■ of 6.25 cm. d iam eter in  th e  
m easurem ent of voltages up  to  100 kV  
(peak). F u rth e r  m easurem ents have now 
been m ade u p  to 400 kV (peak) w ith  1 /5  
an d  1 /50  im pulse voltage waves, of posi
tive and  negative polarities, fo r spheres 
of 6.25 cm ., 12.5 cm. and  25 cm. diam eter. 
T he presen t results confirm an d  ex tend  th e  
previous observations.

The irrad ia tion  provided by  the u ltra 
violet illum ination from  the  impulse 
generator spark-gaps h as a  m arked  in
fluence on the  behaviour of the sphere- 
gap, in the absence of o th er forms of 
irrad ia tion , and  consequently the position 
of tKe spherc-gap relative to the im pulse 
generator is observed to affect the results. 
T his factor does n o t appear to  have been 
considered in o th er laboratories, and  i t  
m ay  explain some of the differences be
tween th e  resu lts obtained  by various in 
vestigators in the calibration of th e  sphere- 
gap w ith  im pulse voltages.

As i t  is n o t alw ays convenient to  illum in
a te  th e  gap w ith  the  lig h t from  the im 
pulse generator spark-gaps, the irradia tion  
provided b y  the insertion of 0.5 mg. of 
rad ium  in  th e  high-voltage sphere has been 
exam ined an d  is found to  give satisfactory  
results. M easurem ents of th e  im pulse 
breakdow n of the un irrad ia ted  sphere-gap 
show th a t  there is a  gradual tran sition  from  
th e  voltage which causes breakdow n for 1 0  

per cent, of the applied im pulses to  th a t  
w hich causes 90 p e r cent, breakdow n, where
as a  sharp ly  defined breakdow n voltage is 
ob tained  when th e  gap is irrad ia ted . The

m ean breakdow n voltage of the un ir
rad ia ted  gap exceeds th a t of th e  irrad ia ted  
gap by an am oun t w hich varies w ith th e  
gap length. F o r a  3 cm. gap betw een 12.5 
cm. d iam eter spheres, breakdow n of the 
un irrad ia ted  gap take place a t  a  m ean 
voltago ab o u t 13 per cen t in  excess of 
th a t for th e  irrad ia ted  gap. W ith  a  larger 
gap, for w hich a  difference betw een the 
breakdow n voltages for positive and  nega
tive impulses is recorded w hen one sphere 
is earthed , th e  difference is found to  be 
largely influenced by irradia tion . The 
m ean breakdow n voltago for an u n ir
rad ia ted  gap of 9 cm. betw een 12.5 cm. 
diam eter spheres is 2 0  per cent, h igher 
th an  the irrad ia ted  value  fo r a  positive 
im pulse, and  1.5 p e r cent, higher fo r a  
negative im pulse. T he negative impulse 
breakdow n voltages agree closely w ith  the 
corresponding values given in  the B .S . 35S 
tables, w hereas th e  voltages given in the 
tables for the positive impulse breakdow n 
are  in term ediate betw een those obtained 
in  the presen t experim ents for th e  unir- 
rnd iated  an d  the irrad ia ted  gaps.

T he results show  th a t  some revision of th e  
stan d ard  rules for the  use of sphere-gaps 
is necessary, and , in  particu lar, th a t  more 
definite recom m endations should be m ade 
concerning irradia tion . F u rth e r, i t  is 
ev iden t th a t  th e  influence of irrad ia tion  is 
a n  im portan t fac to r to foe considered in  the 
breakdow n of o ther forms of discharge 
gaps in  which corona is n o t observed to 
precede breakdow n. Also, th e  breakdow n 
of discharge gaps on th e  w ave-front m ay 
be  expected to  be  governed largely by th e  
am oun t of irrad ia tion  present, and , though 
this has been realised by  m any workers for 
short gaps, no consideration appears to  
have been given to irrad ia tion  in  the 
m easurem ent of w ave-front breakdow n 
for longer gaps.

Discussion
Mr. G. W. Bowdler (N ational Physical 

L aboratory) said  th a t if the au th o r’s ex
perience of un irrad ia ted  gaps was represen
ta tiv e  of o ther people’s experience, he had  
m ade o u t a  good case for the revision of 
th e  B ritish  s tan d a rd  specification for th e  
m easurem ents of th e  voltage of a  sphere 
gap. However, he ra th e r suspected th a t 
the au th o r’s experience was n o t repre
sen tative of norm al experience because, 
for one th ing, th e  resu lts given in  the
B .S .S .—w hich presum ably  represented  the 
experience of a  considerable num ber of 
o ther w orkers—w ere m uch closer to  th e  
values w hich D r. Meek had  obtained w ith
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ir rad ia tion  th a n  those w hich h ad  been ob
tained  w ithout irradia tion . H e also sus
pected th a t D r. Meek had  gone to ex tra 
o rd inary  lengths to  get rid  of the norm al 
sources of ionisation w hich m ight bo ex
pected  in  the neighbourhood of an  im 
pulse generator. E ven  w ith  the precau
tions D r. Meek h ad  taken, his results 
showed thero  was a  decreasing effect of 
irrad ia tion  w ith  increased size of sphere, 
a n d  ex trapo la ting  as fa r  as one could do 
th e  au th o r’s results to larger spheres, i t  
appeared  probable th a t  w ith  a  500 mm. 
d iam eter sphere and  over, the effect of 
irrad ia tion  was very  small. A few ex
perim ents w hich he had  carried o u t since 
th e  paper was available ind icated  th a t  th a t  
w as so.

Dr. W. Wilson (the General Electric 
Co., L td .) said th e  au th o r’s rem oval of 
th e  sca tte r  in connection w ith  th e  use of 
th e  spliore gap was very  welcome, and  he 
also supported  the contention in  the paper 
th a t  B..S. 358 had  been,show n to  bo some
w hat misleading and should be revised in 
the d irection  of m aking i t  m ore definite. 
W ith  regard  to th e  use of radium , he 
asked  w hether th e  au th o r’s use of 4- mg. 
was an  economic compromise. H e sup
posed th a t lith ium  brom ide was used, and  
asked  w hat q u an tity  of the sa lt w ould be  
em ployed to  give 4 mg. of radium  and 
w hether th e  sa lt was inserted  inside the 
sphere in  the vicinity of th e  gap and  
covered w ith  som ething to  keep i t  in 
position.

Dr. S. Whitehead (E .R .A .) said th a t as 
ho had  the honour o r m isfortune to  be 
chairm an of the In ternational E lectro
technical Commission sub-com m ittee when 
th e  las t I.E .C . standards were produced, 
he fe lt bound to say th a t for an  am bitious 
p ro ject they  h ad  fared p re tty  well. Some 
a tta ck s  h a d  been m ade w hich had  no t 
come to  m uch, b u t a  fu r th e r a tta c k  on the 
very  low voltago end  m ight m atu re  in the 
fu tu re . T he au th o r h ad  already, in  an  
earlier paper, criticised th e  im pulse figures 
on  th e  ground of inconsistency, which he 
him self could n o t then  accept. The presen t 
p aper m ade a  m uch m ore serious b u t, a t  
th e  same tim e, more constructive criticism 
of positive im pulse values fo r spheres up  to  
50 cm. d iam eter and  for certain  spacings. 
O utside th is, th e  au th o r had  to  a  largo 
ex ten t confirmed the I.E .C . standards and 
h is opinions and  resu lts would also support 
th e  valid ity  of th e  sym m etrical o r insulated 
gap results, since here th e  positive polarity  
would bo im m aterial. In  a  sense, con
tinued  D r. W hitehead, h e  was n o t th e  
proper person to  deal w ith the s tandard i
sation side since th e  principles involved 
w ere the  province of th e  Im pulse Sub- 
Com m ittee of which D r. Allibone was chair
m an, and  also chairm an of th e  E .R .A . 
Com m ittee w hich prepared  B .S .358. How

ever, ho w as convinced by the au th o r’s 
exposition th a t  m any of the discrepancies 
observed were due to  variations in  irrad ia 
tion and  th a t th is fac to r m u s t be controlled. 
W hilst agreeing w ith the au th o r’s basic 
propositions he was no t prepared to  adm it 
all his explanations. F o r instance, the 
a u th o r’s explanation  of the change of sign 
of th e  polarity  effect w as ra th e r unconvinc
ing as to w hy there  should be an y  change 
a t  all, while the hypothesis explaining why 
the negative polarity  could bo less th an  
the positive, would seem also to explain 
th a t  an avalanche was m ore easily propa
gated  in  a  weak field th a n  in  a  strong 
field—which ho though t was hard ly  the 
intention.

Mr. F. S. Edwards (M etropolitan-Vickers 
E lectrical Co., L td .), said th a t, having 
h ad  a  good deal to  do w ith  th e  calibration 
of sphere gaps, he  found the p ap er ra th e r 
chastening. The endeavour had been to  
find o u t all the variables th a t  affepted the 
results, an d  now D r. Meek cam e along and  
said th a t som ething w hich was decisive had  
been missed ou t. I t  had  been m entioned 
th a t  th e  a u th o r’s conditions were ra th er 
artificial, and  i t  seemed th a t  the air in 
London w as more suited' to  a  reliable cali
b ra tion  th a n  th e  a ir  in  th e  N orth  of 

E ngland. I t  w as a  fa c t th a t  results varied 
w idely from place to  place oven in th e  
same distric t. F o r th is reason i t  seemed 
th a t  w hilst th e  earlier investigators were 
wrong, they  wore no t so wrong as they  
m ight have  been. The practical question 
was, w hat sort of specification should be 
p u t forward which would ensure th a t  the 
results could be relied upon?

Mr. G. W. Carter (B ritish Thomson- 
H ouston Co., L td .), asked th e  au th o r to 
expand his ra th e r vague rem arks ab o u t th e  
region of the gap in  w hich the appearance 
of an ion was effective, and  p u t two 
questions arising o u t of th e  au th o r’s de-. 
scription of his im pulse testing  technique. 
F irst, h e  said, th e  assum ption was m ade 
th a t the efficiency of th e  im pulse generator 
was constan t as a  function of th e  circuit 
only a n d  n o t of th e  voltage. W as th is 
justified? Secondly, was i t  th e  a u th o r’s 
experience th a t  1 0  impulses were sufficient 
to  ensure consistent resu lts in observations 
of sphere gaps?

Mr. F, J . Miranda (Ferguson Pailin, 
L td .), rem arking th a t the irradia tion  of 
large gaps as well as small gaps h a d  been 
studied  Before, said  i t  m igh t well be  th a t  
insufficient screening of un irrad ia ted  gaps 
had  affected the results. G reat precautions 
m u s t be tak en  to  ob tain  effective screening. 
In  some experim ents he had  carried o u t, a  
cu rtain , approxim ately 1 0  f t. by  8  ft. high, 
placed betw een th e  im pulse generator set 
and  a  horizontal 6.25 cm. sphere gap 
proved insufficient, b u t th e  same cu rtain  
protecting  th e  sphere gap on three sides
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was effective in  p reventing  ; irradia tion . 
The au th o r s ta ted  th a t  the m ain object 
of th e  paper w as to give qualita tive  ra th e r 
th an  q u an tita tive  m easurem ents, ¡but the 
paper was full of figures, graphs and  
tables, and  comparisons were m ade w ith 
the calibrations of B.S. 358. Therefore it 
was useful to  discuss th e  valid ity  of tire 
results obtained. F o r instance, in  one 
case a. claim w as m ade  th a t  the  m axim um  
error was of the order of 3 per cen t., b u t 
apparen tly  no account had  been taken  
of personal errors. In  any case a  variation  
of +  3 per cent, in the results obtained 
would in m any cases cancel o u t some 
of the differences recorded. Also, in 
every case transition  curves were draw n as 
stra igh t lines, and  he could no t see any 
justification for this if the results were 
to be correctly in terp re ted . Percentage 
spark-over- curves followed a  probability 
law and  could be obtained only by m ak
ing a  very  large num ber of observations, 
particularly  so a t  the lower and  upper 
ends of the curves. The diagram s in the 
paper seem ed to  indicate an insufficient 
num ber of observations, and th is view was 
supported  b y  results obtained in his own 
case w ith the 6.25 cm. gap. W ith re 
gard to  the definition of breakdow n vo lt
age, the term  “ m inim um  ”  used by  the 
au tho r was m isleading; it  -was n o t m en
tioned in B.S. 923, and  its  use should 
be discouraged. F inally , in  agreeing w ith  
the au th o r regarding the necessity for con
firm ation b y  o ther research w orkers on the 
effect of irradiation  on sphere gaps, he 
said that. ' care m ust be taken  to  ensure 
uniform ity of technique and  the elim ina
tion of as m any variables as possible.

Dr. Meek, replying to the discussion, 
said he was n o t qu ite  sure w hether Mr. 
Bowdler regarded irrad ia tion  as necessary 
or otherwise. I t  ra th e r appeared  th a t  he 
did no t consider i t  essential to  include 
the  definition in  the B ritish  standard . I t  
was true  th a t  in the work described in 
the paper he had  gone to  the extrem e in 
suppressing irradiation, a lthough n o t as 
extrem e as i t  m ight have been. As to 
the economics m entioned by. D r. Wilson, 
he had  used  1 nig- of radium , which cost 
about £ 6 . I t  was contained in some salt 
form  and  could easily be installed in  a 
norm al sphere gap, an d  as there were ex
pensive item s in the 'to tal equipm ent, £ 6  

was a 'sm a ll one. A t the . sam e tim e, he 
was not a t  all sure th a t I  mg. of radium , 
was not. too m uch, and  one of the things 
he  intended to do in the fu tu re  was, to . 
ascerta in  the .mim.uiunr am ount o f radium  ’ 
necessary fo r '  the  ; particu lar sphere .gap 
used. He though t the: suggestion of a dif
ference betw een . the a ir in London arid t h e , 
a ir in M anchester ra th er à . fiction. There, 
might' be slight differences', b td  no t suL 
ficieri't to  explain any m ajor differences in

the m easurem ents. Incidentally , he m en
tioned th a t when he w as in  California he 
heard  of differences in  m easurem ents which 
varied  according to  w hether the w ind came 
from  the sea or the land  side. The reason 
for th a t  was th a t on the land side were 
certain  m ountains in w hich there was 
radioactiv ity  from  the soil an d  the in 
fluence of this was experienced in the 
laboratory  when the w ind came from  th a t  
direction. H e agreed th a t  10 impulses 
were no t sufficient for non-irradiated 
m easurem ents, b u t he felt th a t  num ber 
was sufficient when m easuring th e  b reak
down of the irrad ia ted  gap.

Mr. S. H. Richards (chairm an of the 
section) proposing a  vote of thanks to 
the au thor, expressed regret th a t  th e  
a ttendance  represen ted  only abou t 5 per 
cent, of th e  m em bership of the section and  
said th e  im portance of the paper justified 
a  m uch larger a ttendance .

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

and the manner of their expression.
High Voltage Research 

[T o  t h e  E d i t o r ]
Sir,—W ith reference to  the rep o rt on 

High Voltage R esearch on page 574 of 
T h e  E i ,e c t r t c ia n  of N ovem ber 2 3 , m ay I  
point o u t th a t  2 0  capacitors of 2 0  m icro
farads each when connected in series, give 
a  capacitance of 1  m icrofarad (nam ely 
F  1
on „  , and not 0 . 0 1 m icrofarad as sta tedz u  X j j r  
in the article.

Yours faithfully ,
L o n d o n ,  W .4 .  7.. M . R a h t .

T H E  H EA T  PUMP
T he British E lectrical and Allied Indus

tries R esearch Association, has issued 
R eport Y /T 7 , u nder the title  of “ The 
H eat P um p for Space H eating. Critical 
Résumé of Published In fo rm ation ,” which 
was prepared by Mr. D. V. Onslow. This 
publication is tim ely for considerable 
a tten tio n  lias been given during the p as t 
few years in the U .S.A . and  in Switzer-: 
land to  the  possibilities offered, by. the 
hea t pum p, an d  the p resen t résum é, of 
published inform ation has been prepared 
w ith a  view to exam ining the economies of 
the system  in its. application . to space 
heating, especially 'in. view of th e  present, 
high price of coal; One of the advantages 
o f- th e  system  lies in its capacity, to -p ro 
vide heating, arid . cooling .alternatively.

The report i s  .supplem ented ;by a b ib lio 
graphy of 8 8  references; .its .price js  4s. .
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Sanatorium X-ray Equipment.—The
D urham j C. C. ’s-iestim ates for next: y ear in
clude £3 000 for. new X -ray. p lan t and 
tom ograph for the Holywood Hall Sana
torium . .

Post Office News.— As a resu lt of.enem y 
action repair w ork was necessary to  1 700 
cables, 4 000 joints, and  500 000 wires, 
between Septem ber, 1940, a n d  Septem ber, 
1941, in th e  London Telecom munications 
Region.

Tokio and Bangkok Wireless.— Cable and 
Wireless L td ., announce th a t  they  have 
opened wireless tele
graph circuits w ith 
Tokio (G overnm ent 
and  ordinary  Press 
traffic only) and 
Bangkok (all classes 
of traffic).

Preston Installa
tion Schemes.—The
C o r p o r a t i o n  h a s  
agreed upon free in 
stallation  of tubing
for wiring domestic _________________
appliances covered . . . .  r-  ~
by sim ple hire in  all
new houses. Also, the E .D .A . service unit 
is to  be installed, free of cost, in  all post
w ar houses.

New Telephone Exchange.—A new tele
phone exchange to  serve th e  w estern p a rt 
of A berdeen has been opened, 400 lines 
already  working on the m ain exchange are 
to  be transferred , and  th e  change-over will 
m ake room for a  sim ilar num ber of new 
lines in th e  centre and  n o rth  of the  city.

Wireless Installation.—The E ssex H ealth  
Com m ittee is to  instal a  wireless system  a t  
th e  W anstead County H ospital a t  a  cost 
of £545. The K en t H ea lth  Committee 
has approved estim ates for a wireless in
stallation  a t  Lonham hospital a t  £353; and  
fittings for an X -ray  un it, £265, and  w ire
less repairs, £140, 'a t C hatham  hospital.

L .C .C . Housing Equipment.—The L.C.C. 
has approved plans for a  new ty p e  of 
block of fiats. All such types will be 
provided w ith constan t h o t w ater from 
slow com bustion stoves, and electric im 
mersion heaters for supplying h o t w ater in 
th e  su m m er; im proved k itchen  facilities 
w ith space for re frig era to rs; gas or electric 
coppers in  place of solid fuel coppers; gas 
or electric fires in place of open fires in 
first bedroom s; an d  additional electric plug 
points.

Social Item.—Members of the sports club 
of B urco, L td ., num bering nearly  500, 
recently  sp en t an  enjoyable evening a t  a  
victory d inner an d  dance. Mr. J .  W. 
C arter, secretary, and  Mr. E rn es t Rogers, 
treasurer, were each presented w ith  a 

w allet and w riting case.

Eire Filament Lamp Quota.—T h eE ireânn  
G overnm ent has fixed th e  quota  for elec
tric filam ent lam ps which m ay be im ported  
in to  E ire betw een D ecem ber 10 and 
F eb ruary  28 nex t, a t  50 000.

Illuminating Engineering Society.— The 
annual: dinner of the Birm ingham  C entra 
of th e  society is to  be held a t  tho Im perial 
H otel on Decem ber 7, a t  6  p .m . Owing 
to the lim ited accom m odation available, 
early application for tickets is advisable.

New Eire Radio Station.—I t  is a n 
nounced th a t th e  E ire Governm ent has de

cided to  erect a  high-

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

FROM  T h e  E l e c t r i c i a n  of 
N ovem ber  26, 1920: A t the 

end of Ju ly  there were 778 elec
tricity supply w orks in  Japan, 
w ith  an aggregate capacity of 
1 303 551 k W , and a total capital 
of 1 218 390 960 yen.

p o w e r  Short-wave 
radio sta tion  which 
i t  is hoped, to have 
working by 1947.

Floodlighting to 
Aid Building.—I t  is 
announced th a t Mr. 
Frank K night, of A.
C. K nigh t and  Som, 
Birmingham, has ori
ginated a  scheme

  _ j . whereby floodlight-
= _  ,ng w ill. assist, build

in g  employees to  
.w iry  on work for two hours a fte r 4 p .m ., 
instead of having to  finish because of poor 
light. The scheme is being tried  on the 
E achelhurst E sta te , W almley.

War-time Telephones.—D uring .the w ar 
more than  7 000 women helped w ith the 
work of telephone installation, and  i t  is 
hoped th a t th e y  will rem ain to  assist the 
Post Office in clearing off the telephone 
waiting list.

Early Lighting for Workers.—The
M aidenhead T.C. has docided th a t  electric
s tre e t lam ps shall be lit in th e  early  m orn
ing hours for the benefit of the travelling . 
public.

All-electric Kitchen Exhibits.—A n all
electric k itchen was fea tu red  in the  exhibit 
of th e  electricity departm en t a t  th e  Save 
to  B uy Exhibition  held a t  Macclesfield, 
recently , in connection w ith Thanksgiving 
Savings W eek. An exhibition of model 
electric kitchens p lanned on (lines sug
gested by the B ritish  E lectrical Develop
m en t Association, has been opened a t 
Wallasey, by  the Mayor.

Engineers' Conference.—An Engineers’ 
Conference organised and sponsored by  the  
In s titu tion  of Professional Civil Servants 
is to  take place a t  Caxton H all, London, 
S .W .l, on Decem ber 15 and  16. The con
ference will be opened b y  th e  R t. H on 
E rn est Bevin, a t  2 p .m . T he chairm an 
on the opening day  will be Miss C. H asle tt, 
the  subject being “  H istorical Develop
m en t of Engineering:”  Speakers will in 
clude D r. P . D unsheath , Mr. J .  Young, 
Mr. L. J .  E dw ards, M .P., Miss V. Holmes 
and  M aj.-Gen. E . B . Rowcroft.
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IN a  ta lk  to th e  E dinburgh  City Business 
Club on N ovem ber 20, on the sub jec t of 

“  H ydro-E lectric D evelopm ent in  the 
H ighlands,”  Mr. A. E . McColl, D eputy 
Chairm an an d  Chief Executive Officer of 
th e  N orth  of Scotland H ydro-E lectric 
B oard, gave a  brief outline of th e  h isto ry  
of th e  developm ent of th e  w ater power 
resources of th e  H ighlands, the se tting  up  
of th e  B oard, its  powers an d  obligations 
a n d  m ade reference to  the lo c h  Sloy 
a n d  T um m el-G arry schemes and  th e  ex
p o rt of power to  th e  Lowlands to  provide 
revenue to  defray  th e  financial losses on 
uneconomic d is tribu tion  schemes in  rem ote 
p a rts  of th e  H ighlands and  in  the islands.

B y  giving effect to  these m easures, he  
said, the B oard w ould be  able to  sell elec
tric ity  in  th e  rem ote areas a t  tariffs which 
com pared favourably w ith  those charged 
by  electricity undertak ings operating  in  u r
ban  areas. The B oard’s policy would also 
provide for the giving of a  supply  w ithout 
dem anding from  the consum er a  capital 
contribu tion  tow ards th e  cost of th e  over
head or underground cables erected o r la id  
to  give a  supply to  his prem ises, always 
provided lie was. w ith in  reasonable distance 
of th e  B oard’s m ain d istributing  cables. 
W hat was regarded as a  reasonable dis
tance obviously varied according to  the 
ty p e  of consum er. A half-mile m ight be 
unreasonable in  one case, w hereas one mile 
m ight be reasonable in  ano ther. T he 
B oard’s schemes of developm ent provided 
fo r th e  d is tribu tion  of electricity  w ithin 
approxim ately  four y ea rs’ tim e to  70 per 
cent, of th e  people in  the rem ote areas. 
The rem ote areas m ean t th e  fringes of th e  
N orth  a n d  N orth-W est C oast a n d  m ost of 
th e  islands, including Shetland an d  O rk
ney.

There was one fu rth e r im portan t po ten 
tial consum er, i.e ., th e  large consum er who 
m ight b e  a ttra c te d  to  the H ighland area  
by  v irtue  of th e  lower tariffs w hich would 
bo available there from  the developm ent 
of cheap w ater-pow er energy. They 
hoped th a t  the electro-chemical and  
electro-m etallurgical industries m igh t find 
a home in  th e  north . I t  w as true  th a t  
th e ir  consum ption of electricity  was large 
in  relation  to  the m anpow er w hich they  
em ployed, an d  for th a t  reason m any people 
condem ned th e  a ttrac tio n  of industries of 
th a t  type to  the  H ighland area . I t  m ust 
be rem em bered, however, th a t  th e ir  p ro
ducts w ere v ita l and  necessary to  th e  pro
duction  of w ar m aterial and  fo r th a t  rea
son alone, a p a r t from any  o th e r considera
tion, th ey  should b e  encouraged an d  
fostered.

The H ydro-E lectric B oard h ad  given re
cently an  outline of their m ajor w ater
power developm ents over th e  n e x t 1 0 -year 
period. This developm ent covered the 
construction of 27 w ater-pow er sta tions, 
catering  for th e  prospective dem ands of 
existing consum ers and  authorised  elec
tr ic ity  undertakings, new  domestic con
sum ers, an d  fo r the needs of the C entral 
E lectric ity  B oard. In  to ta l, th is rep re
sen ted  a  generating  capacity  of 811 0 0 0  

kW , w ith an  o u tp u t of 2 250 million un its  
p e r annum . Those constructional schem es 
would in  the ir w ay represen t a  very  sub 
stan tia l contribution  to th e  problem  of 
unem ploym ent. S pread  over a  10-year 
period, th ey  would ensure continuous em 
ploym ent to several thousand  workpeople, 
skilled, semi-skilled and  rough labour, no t 
counting th e  m any who would ibe em 
ployed in th e  workshops w hich m anufac
tu red  th e  m echanical and electrical 
m achinery, underground and  overhead 
cables, steel work, cem ent, and  m an y  
o ther tilings w hich were required  in  con
nection w ith  th e  construction of hydro 
electric power stations, transm ission lines 
and  distribution  schemes.

T he cost of constructing  a  new  steam  
electricity  generating s ta tio n  to-day  w as 
ab o u t £35 per kW  of p la n t installed. Some 
now stations were costing m ore. A t th a t 
price per kW  th e  fixed costs on capital 
alone w ere h igher th an  th e  all-in cost o f 
the Tum m el-G acry hydro  scheme. In  fa c t 
th e  to ta l cost of electricity  from  th a t , 
schem e was ab o u t 30 per cent, less th a n  
th e  cap ita l and  fixed costs of th e  steam  
sta tion ,, even if th e  steam  station  received 
its  coal fuel o r atom ic fuel free of cost. 
B roadly, m any  o th er of th e  B oard ’s hy d ro  
s ta tions would occupy th e  same position 
relative to  th e  cost of production  a t  a  
steam  sta tion .

T E L E V IS IO N  IN AM ERICA
Speaking a t  a  luncheon of the R ad io  

Industries Club, in  London, on Tuesday, 
Mr. L . H . Bedford, director of research 
of A. C. Cossor, L td ., who has ju s t re 
tu rn ed  from  a  v isit to  America, spoke on 
th e  s ta te  of television in  th e  U n ited .S tates. 
H is general conclusion was th a t, a t  th e  
p resen t tim e, Am erica could n o t show 
p ictures equal in  m erit to  those, we h ad  in  
1939. H er program m e m ateria l could n o t  
com pare w ith  ours. A t th e  sam e .time, 
a  good deal of research w as going on, and  
where we h ad  a  technical staff of 1 0  on a  
line of developm ent th e  United" S tates h ad  
150 or 200, w ith  all tire m oney they  
needed to carry  on th e ir work.
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Electricity Supply
Swindon.—The F inance Com m ittee is to  

in sta l fluorescent lighting in th e  Town 
Clerk’s offices a t  a cost of £60.

Croydon.—Sodium  stree t lam ps aro to 
be provided by the Highways Committee 
on  the A shburton e s ta te  a t  a  cost of 
£1 400.

Power for Villages.—E lectrical D istribu
tion  of Y orkshire L td ., are to  bo asked to 
supply  electricity  to  -the villages in  the 
Osgoldcross ru ra l area w hich aro still w ith
ou t power. They are E a s t H ardw ick, 
Cridling S tubbs, B urton  Salmon, B irkin, 
Hock, Balno and  S tapleton .

Bangor (North W ales).— The borough 
electrical engineer, Mr, F . O. H arber, has 
reported  to  his Committee th a t  he has 
undter consideration, th e  installa tion  of 
equipm ent for the. control of consum ers’ 
ap p a ra tu s  to  reduce the peak and  conse
quently  the charges of the  N orth  W ales 
Pow er Co.

New Power Station.—-Estim ated to  cost 
over £4 000 000, a n  electricity  generating 
sta tion  is to be bu ilt a t  W estwood, W igan. 
T he cost will bo borne by  the C entral 
E lec tric ity  B oard. I t  will tak e  4} years 
to  build and  equip th e  struc tu re , the site 
of which is on th e  sou th  side of the town 
n ear one of the deep w ater flashes.

Rothesay.—The N orth  of Scotland 
H ydro-E lectric B oard, Which is tak ing  over 
th e  T.C. pow er sta tion  in M ay of n ex t 
year, has installed new  equipm ent in 
position against the transfer. A 450 kW  
Diesel generating p lan t, supplied by 
Mirrlees, B ickarton an d  D ay, L td ., h as  been 
officially s ta r te d  up  by  P rovost Muir. I t  
was, th e  Convener s ta ted , th e  first p lan t 
to  b e  installed b y  th e  B oard, an d  although 
th e y  reg re tted  th e  change, th ey  appreciated  
th a t  i t  w ould m ean  cheaper electricity  for 
th e  a rea  in  due course. T he sta tio n  will be 
opera ted  u ltim ately  in conjunction w ith 
the B oard’s Loch S triven hydro-electric 
sta tion .

Glasgow.—In  th e  rep o rt of Mr. G. Mor
gan, the  general m anager, for th e  year 
ended M ay 31, 1945, the n e t capital ex
penditu re  of the electricity  undertak ing  
is given a s  £10 440 753 as com pared w ith  
£ilO 397 283 for th e  previous year, while 
th e  ne t revenue is s ta ted  a t  £452 341 
(£476 802). The Tesult of the y e a r’s w ork
ing shows a surplus of £62 158, com pared 
w ith  £1 802 la s t year. The balance car
ried  forw ard is £337 730 (£287 112). The 
to ta l num ber of un its  generated was 
672 656 500 ( 760 291 700), while the num 
ber sold totalled 6 6 8  406 453 ( 6 6 6  132 454). 
T he to ta l connections in kilow atts were 
592 430 (577 670), an d  average cost per 
u n it sold was .5439d. (.4782d.).

Douglas.—Mr. B ertram  K elly, borough 
electrical engineer, in a  rep o rt on th e  opera
tions of th e  undertak ing  in its  tw enty-first 
year, refers to  the establishm ent of a jo in t 
board, comprising two m em bers of the 
E lectricity  B oard, three m em bers of th e  
E lectricity  Committee, and five represen-

One of the five all-electric kitchens to be 
seen at the Sheffield exhibition

ta tives of th e  staff, se t up  to  negotiate 
sa lary  scales an d  th e  conditions of service 
for th e  technical staff of the electricity 
supply industry  on the island. T otal reve
nue was £165 221, an d  expenditure 
£114 104, leaving a  gross profit of 
£51 117. U nits sold to talled  over 
tw enty  million— double th e  figure of 
1939. E lectricity  generated  am ounted 
to  23 615 496 units, an d  bulk supplies to 
the E lectricity  B oard for d istribution  outside 
Douglas accounted for 45.23 per cent, of 
th e  to tal. These un its  yielded an  average 
price of 1.29 per cent. There were 6  600 
consumers connected, units sold per con
sum er being I 419 o r 374 per head  of popu
lation.

Valuation of Electricity Undertakings.—
The V aluation Com m ittee of th e  Leicester
shire C.C. has considered a  le tte r  from  the 
County Councils’ Association sta ting  th a t 
its  W ar Em ergency Com m ittee has con
sidered a  le tte r  from  th e  Jo in t Comm ittee 
of th e  C entral V aluation Comm ittee and  
th e  four associations of local authorities 
w ith reference to  a revaluation of the Cen
tra l E lectricity  B oard ’s undertaking. The 
Jo in t Com m ittee had  recom m ended th a t  
Mr. H . P . B uckingham  be appointed  to  
m ake fu rth e r valuations of th e  B oard ’s 
undertak ing  based upon th e  1943 accounts 
and  th e  1944 accounts a t  a  fee of £2 500 
and  £1 000 respectively an d  th e  W ar 
Em ergency Com m ittee of th e  association 
recom m ended th a t sub ject to  th e  division 
of Mr. B uckingham ’s fee on th e  basis
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h itherto  adopted  the recom m endation be 
adopted . The cost o£ those fu rth e r valua
tions would 'be shared on the basis of the 
values .apportioned to  the respective areas 
of th e  county valuation com m ittees. The 
Committee agreed to  these proposals.

Sheffield.—An exhibition of electric kit
chens was opened in  Sheffield on Novem ber 
12, by the Lord M ayor (Aid. C. W. 
Gascoigne, J .P .) , in the presence of am ong 
others, Coun. W. H olland, J .P .,  chair
m an, E lectricity  Com m ittee; Mr. J .  R . 
S tro thers , general m anager of the electri
city  dep artm en t; and  Mr. V. W. Dale, 
general m anager and  secretary, E .D .A . 
The m ain feature of the exhibition is the 
four electric kitchens for th e  low-cost post
w ar home which have been constructed  by 
th e  E .D .A . A fifth k itchen  has been 

constructed  by the electricity departm ent, 
using Moffat- all-steel k itchen equipm ent. 
In  addition, ten display stands have been 
equipped w ith  electrical appliances of all 
types by a  varie ty  of m anufacturers, and 
a special w ater heating display has been 
arranged. Cookery dem onstrations and 
film shows aro given daily in a  m arquee 
specially arranged fo r this purpose. Con
siderable public in terest has been shown in 
the exhibition, and  in th e  first- two weeks 
i t  has been visited by 53 000 people. Ad
mission is free, b u t tw o days each week 
are  se t ap a rt for com plim entary tick e t 
holders, tickets being available on applica
tion a t  the Corporation offices or show
rooms. On tieket-adm ission days a tte n 
dances have  averaged 700 per d a y /a n d  a 
high percentage of inquiries from prospec
tive users of electrical household appliances 
have  been received. On o ther days a tte n 
dances have varied betw een 5 000 and 
1 0  0 0 0  per day, and  although th e  percent
age of inquiries received h as been lower 
than  for ticket admission days, a  large 
num ber of in terested  inquiries have been 
received. A rrangem ents for the exhibition 
h ave  been in  the hands of Mr. A. H addock.

Leyton.— In  the annual report of the 
borough electrical engineer, Mr. A. 
E . Morgan, for the year ending 
M arch 31, 1945, the to ta l sale
of electricity is given a t  37 491 516 units, 
representing an  increase of 3 789 133 
un its  on the -previous year. T he num ber 
of B .O .T . units purchased was 40 959 650, 
an  increase of 3 233 900. E xpend itu re  on 
electrical energy purchased shows an  in 
crease of £ 1 2  956. The average cost per 
u n it purchased was ,778d. com pared w ith 
• 773d. during the previous year. The cost 
of coal has risen b y  4s. 8 d. per ton. This 
lias resulted in an  additional expenditure 
of £7 646 over the previous year. R epair 
and  m aintenance costs are up  by some 17 
per cent: New appara tu s  is no t available
a t present, and  there will be a  shortage 
for some tim e to 'com e. The average cost

per u n it sold for the year was 1.369d., 
while the average price received per uni t  
sold was 1.568d. The to ta l num ber of 
consumers a t  the end of the year was 
27 278 showing a  decrease of 1‘062. F or 
th e  period from Ju n e  15 (when the fly- 
bomb a ttacks started) to the end of the 
year, over 1 0 0 0  services were disconnected 
due to  bomb dam age. In  the course of 
the year the Committee considered the 
need for simplification of domestic tariffs 
and  in troduced a now tw o-part domestic 
“  all -purpose ”  ra te . A new developm ent 
during -the year was the supply to  1 0 0  

“  all-electric ”  emergency hu tm en ts a t  
W hipps Cross. The gross profit for the 
year shows an increase of £ 6  676 (nam ely 
£ 6 6  452). On account of the provision for 
income tax  the n e t profit is £15 467 
(£17 155). A fter deducting revenue con
tribu tions to  capital, and ra te  contribution, 
the revenue balance for th e  year is £9 501 
(£10 989).

Reviewing the working of th e  undertak 
ing since the ou tb reak  of w ar in  1939, the 
reserve fund  then  am ounted to  £60 802, ' 
and  the ne t revenue balance £49 473. W ith 
th e  adven t of bom bing and evacuation th e  
sales of electricity  dropped b y  3 373 100 
units to  30 710 000 and  the  num ber of con
sumers by 3 016 down to  26 076. From  
1941 - th e  sales of electricity increased 
steadily  year by  y ea r un til the  previous 
record’ in 1939 was passed, and  sales of 
u n its  were still rising, although consum ers 
wore still 1 814 below the num ber in 1939. 
A lthough deficits were m ade in 1940 and  
1941 th e  finances have im proved year by 
year until a t  th e  end of the w ar period, 
th e  reserve fund is practically  a t its  s ta tu 
to ry  m axim um . I t  is pointed o u t th a t  
this financial position is to  a  certain  ex ten t 
artificial as w ar-tim e restrictions on m ain
tenance and  repairs have caused an  accu
m ulated  liability which will have to be m et 
in th e  fu tu re  years, also the need to 
finance new capital expenditure has been 
practically  nil. ________

Tin and its Uses.—B ooklet No. 16, 
ju s t published b y  the T in  R esearch In 
stitu te , describes a study  of th e  use of 
very  th in  coatings of tin  on steel as a 
p re-trea tm en t before painting. I t  is sug
gested th a t this simple p re -trea tm en t 
-greatly increases the life of such, products 
as m otor car-bodies, steel w indow fram es, re
frigerators, electric heaters and  fires, w ater 
heaters, an d  m any  others. New processes 
for tinning, c a s t . iron w ithou t prelim inary 
electroplating have solved, a num ber of 
industrial problems. A tten tion  is draw n 
to the publication of the first modern 
book on th e  tinp la te  industry . “  Tin and 
its  Uses ”  m ay be o b ta ined 'free  of charge 
from the T in R esearch In s titu te , F raser 
R oad, Greenford, Middlesex.
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Industrial Information
Trading with the Enemy Act.—The

B oard of T rade announce th a t trading 
w ith the enem y controls have been re 
m oved in respect of B ritish  F a r  E astern  
territories and  the Philippines.

To Make Refrigerators.—The Grove E n 
gineering Co., of H eaton .Mersey, near 
M anchester, w ho have been engaged dur- 
th e  w ar on the m anufacture of aircraft 
com ponents, are to m ake domestic re
frigerators, and  they p lan to employ 150 
w orkers in a new factory  a t  Barnoldswick, 
in  Lancashire.

Dynamo and Motor Repairs.—U nder the 
title  of “  W heat from  the  T ares ,”  Dynam o 
and Motor R epairs, L td ., of N orth  E nd  
R oad, W embley, have published an  illus
tra ted  brochure dealing w ith th e  work 
of their repair specialists in  recondition
ing surplus used electrical p lan t, w hether 
it  be serviceable or defec tive ; stocks of 
p lan t for sale o r h ir e ; installation  and 
m aintenance, and  supply change-over work 
undertaken  by the com pany.

Siemens’ Magazine.—In  the O ctober/ 
N ovem ber num ber of th e  journal of the 
employees of Siemens B rothers and  Co., 
L td ., Woolwich, th e  narra tive  is concluded 
of Mr. A. W. H earnden, one of the  com
p an y ’s radio officers, who was radio officer- 
in-charge on the m .v . “  A ustra lind ,” when 
th e  ship was sunk by a  G erm an surface 
raider on A ugust 19, 1941. H e was
w ounded and  taken  prisoner and , a fte r a  
voyage on the raider lasting 107 days, was 
in terned  a t  th e  Milag N ord Camp, where 
he spent nearly  four years.

“  B.T-H . Activities.” —The cu rren t issue 
opens w ith illustrated  notes on the im 
p o rtan t contribution  to  rad a r m ade by  
the B ritish  Thotnson-H ouston Co., L td ., 
in  research, developm ent and m anufac
tu re . There are also articles on “  New 
Flam eproof Sw itchgear, ”  _ by  C. A. C. 
H illyer (switchgear engineers’ depart
m en t); “ Electrically O perated  E xca
v a to rs ,”  by H . Sharp  (industrial engineer
ing d epartm en t); “ Trolleybus B rak ing ,” 
by  J .  H . Cansda’.e (traction  d ep a rtm en t); 
and  “  New Design of a .c. A ir-break High 
Voltage C on tactor,”  by C. J .  S arjean t 
(control gear engineering departm ent).

Survey of Industrial Research.—In  the 
opinion of th e  F .B .I . Industria l Research 
Comm ittee, B ritish in dustry ’s research 
effort has been greatly under-estim ated, 
and, w ith  th e  ob jec t of establishing and  
publishing th e  fac ts of the eeope of indus
tr ia l research carried on in  this country 
two questionnaires have been  sen t out. 
One is addressed to  all m anufacturing con
cerns th a t  are carry ing o u t research and  
developm ent, an d  th e  second to  all 'firms 
and  organisations offering facilities to  in 

dustry  of an  analytical, testing, consultant, 
research, or developm ent nature.

British Council’s Annual Report.—The 
report of the  B ritish Council for the 
financial year 1944-45, shows th a t the 
Council’s expenditure during th a t  period 
am ounted to £2 336 140. Accompanying 
the report is an  outline of the activities 
of the Science D epartm ent, including the 
engineering panel. This departm en t was 
founded four years ago to  m ake the B ritish 
contribution to  science b e tte r known 
abroad, and to prom ote m utual knowledge 
and  understanding between scientists in 
B ritain  and o ther countries.

B .N .F .M .R .A . Silver Jubilee.—To m ark 
th e  completion of 25 years of service to  
the non-ferrous m etals industry  as a  co
operative research institu tion  and m etal
lurgical centre, the B ritish Non-Ferrous 
M etals R esearch Association, has published 
a  book dealing w ith  its  policy, organisation 
and  work. Officially incorporated in 
Jan u ary , 1920, the association s ta rted  w ith 
a m em bership of eighteen and  an annual 
income of less than  £ 6  000. To-day the 
m em bership exceeds 370 companies and 
the annual income is approxim ately 
£50 000.

G .E .C , Journal.— In  th e  cu rren t issue 
D r. W. G. Thompson contributes an  article 
on “  A System of G raphical R epresentation 
for Arc-Converters ” ; Mr. F . B. Champness 
describes the p lan t installed by F raser and 
Chlalmers Engineering w orks a t  Horden 
Collieries for the recovery of iron p y rites; 
and o ther articles include “ F luorescent 
Lam ps ”  by Mr. H . G. Jenk in s; “  Auto
m atic Testing E quipm ent for A ircraft W ir
ing System s ”  by Messrs. A. Forbes and
H . W alrond; “  Physical Conception and 
Calculation of Differential Leakage ”  by 
Mr. E . Friedlander and  “  M easurem ent of 
th e  Photom etric Properties of the U pper 
A tm osphere ”  by Mr. J .  M. W aldram .

Diesel Engine' Users’ Association.—The 
rep o rt of th e  W orking Costs Committee 
on heavy-oil engine working costs for 
th e  year 1943-44 to  be presented a t  
the annual m eeting of the  associa
tion a t  Alliance Hall, W estm inster, 
on Decem ber 13. deals w ith  52 
stations compared w ith  55 in the previous 
year, the decrease being due to  non-receipt 
of power re tu rns from overseas, though 
there are two additions from home stations, 
one. each from  electricity  and  w ater under
takings. Tables show the average fuel con
sum ption and its relation to  the standard  
cu rv e ; lubricating oil consum ption giving the 
ra ted  B .H .p .H ./gall.; th e  ratio  of fuel to 
lubricating oil consum ed; and  the lubricat
ing oil consum ption, showing th e  average 
ra ted  b .h .p .h . ru n  per gall. Notes an d
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com m ents from mem bers provide a  useful 
addition .

Notes for Contractors.—Pending fu rth e r 
consideration of the application m ade 
by  th e  E lectrical T rades’ U nion for a  
review of the existing wages stru c tu re  of 
th e  industry  the N .F .E .A . and  the E .T .U . 
have agreed to  a  tem porary  increase of 
2d. an  hou r to the Cost of L iving (War) 
A ddition to  come in to  operation on the 
first pay  day  in December. As a  result, 
th e  inclusive cost of living paym ents from  
th a t  da te  un til the  second pay  day  in 
J a n u a ry  n ex t are  to  bo : S id . an  hour to 
labour over 2 1  years of. age (journeym en 
electricians an d  ad u lt a ss is tan ts); 5Jd . an  
hour to  labour betw een IS an d  2 1  years of 
a g e ; and  2 | d .  and  hour to youths under 
18 years of age.

A t a  m eeting on O ctober 10, the 
N ational Jo in t Industria l Council ratified, 
th e  following “  hub  points ”  as a lterna
tive  to the local council centre on the 
places nam ed, fo r the  purposes of the 
N ational Travelling Time Clause : Birm ing
ham , Stevenson P lace; B lackburn, R ail
way S ta tio n ; B ristol, T ram w ay C en tre ; 
Coventry, B ro ad g a te ; Leicester, Clock 
T ow er; Sheffield, F itzalan  Square. Cal
culations will be based on the “  hub 
points ”  an d  n o t on th e  local council 
centres.

E .A .W . Mobile Canteen Service.—The
E .A .W . Mobile W elfare C anteen Service, 
form ed in  1940, has now closed down, 
a f te r  five years in  w hich the sixteen can
teens composing th e  fleet, operated  all 
over the country . The personnel were all 
volunteers, and , dressed in the E .A .W . 
blue an d  silver uniform , covered thousands 
of miles in, all w eathers. Tho electrically- 
propelled canteen for w hich m em bers sub
scribed was first used by th e  L.C.C. in 
feeding London’s homeless, and  was la te r 
presen ted  to  W est H am , where i t  was 
destroyed  in  th e  “  b litz .”  A nother can
teen was used by a  Hom e G uard  d e tach 
m en t keeping w atch  on  m arshes round  
London. Tho service opera ted  from  a 
special headquarters departm en t, b u t 
each canteen m ade its  own arrangem ents 
w ith  the  local m ilitary  authorities. Tho 
Sunderland canteen, w hich is en tire ly  run  
by  m em bers of the  local E .A .W . branch , 
is carrying on independently  fo r ano ther 
m onth . Now th a t  th e  original need no 
longer exists, th e  canteens a re  being dis
posed of for o ther purposes. One, a fte r 
use a t  th e  L eith  docks, w as recen tly  p re 
sen ted  'by* A id. M rs. Gregory, on behalf of 
the association to  th e  B oard  of Trade," who 
handed  i t  over to the Cam bridgeshire Local 
E ducation  A uthority  fo r w ork in  connec
tion w ith  the M ake-Do-and-Mend Cam
paign. A nother has been given to  the 
E a s t Suffolk Federation  of W om en’s In 

s titu tes for use as a  travelling van  for 
educational an d  dem onstration  purposes 
in  country  d istric ts . A th ird , loaned to 
the C entral B oard, fo r use by  m en engaged 
on line work, has now been presen ted  o u t
right.

Industries in War and Peace Exhibition.
—Among the exhibits being shown by th e  
C ounty of London E lectric Supply  Co., 
L td ., a t  the exhibition of S trea th am ’s in 
dustries in w ar a n d  peace, is th e  a irc ra ft 
m ultiple tim e recorder, w ith  the aid of which 
one air-base is enabled to  control up  to 
480 a irc ra ft operating  sim ultaneously from  
as m any  as 48 different a ir stations. I t  
also w arns the opera to r if any  a ircraft 
has failed to  report a t  its  specified tim e, 
so th a t  im m ediate steps can be taken  to 
locate the missing m achine. In  th is w ay, 
it h as  assisted in  saving m any valuable 
lives. I t  is understood th a t the au tho ri
ties propose to  use th e  a irc ra ft m ultiple 
tim e recorder in  connection w ith  cen
tralised air traffic control. The whole of 
this equipm ent, and  all -the special jigs 
and tools necessary for th e  parts , were 
designed, developed and m anufactured  
for the Air M inistry by  the engineers of 
the com pany, in its  own workshops. A n
o th er exhibit is the a tten u a to r un it, Type 
17, which is incorporated  in  th e  A.S.V. 
rad ar equ ipm ent th a t played a  m ajo r p a r t  
in  defeating the U -boat. Also shown are 
“ pulse ”  and  “  heater ”  transform er 
tanks, w hich a re  p a r t  of th e  ra d a r equip
m en t used by  th e  R .A .F .. An item  of 
in te rest am ong the com pany’s exhibits is a  
card showing a  special job  com pleted a t  
short notice for D -D ay operations. I t  is 
accom panied by  a  le tte r  from  Brigadier 
G eneral P au l L. Williams, of tho  U nited  
S tates A rm y to  Sir R o b ert Renw ick, chair
m an of the com pany, an d  a t  th a t  tim e 
Controller of Communications E quipm ent 
a t  the M .A .P., conveying his appreciation 
of th e  work, carried o u t in  th is connection. 
The com pany’s staff evolved m ethods for 
the emergency repa ir of the very  critical 
co-axial receiver feeders betw een the aeria l 
tow ers and  th e  receivers on a  num ber of 
th e  early  rad a r chain  sta tions around our 
coast, an d  th ey  carried o u t th is  work in 
the field. T hey  were also called upon to 
re-design th e  feeder system  to  obviate the 
unforeseeable difficulties w hich h ad  arisen  
in  tho  original design, an d  th e  com pany’s 
various depots produced large quan tities 
of the m any types of fittings involved and 
provided engineers to tra in  operatives and  
to  supervise the erection of the new feeder 
system . The com pany’s m anufacturing  
activities resulted  in  the production of 
885 423 different p a rts . The com pany has 
included a  post-w ar section a t  the exhibi
tion, dem onstrating  the p a r t electricity  
will p lay in providing the home w ith  th e  
la te s t aids to  efficiencj- and  comfort.
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Contracts Open
617

W E  give below th e  la test inform ation 
regarding contracts for w hich tenders 

are  invited . In  the case of overseas con
trac ts , particu lars are  to  be h ad  fro m .th e  
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 w ork in con
nection w ith  the  erection of 26 perm anent 
houses on tho Balvio Road site. A pplica
tions to  Mr. P . A. B. P reston , 6 , B uchanan 
S tree t, M ilngavie; deposit, £ 1  Is.

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

Southend D .C., Decem ber 3.— Supply 
and  delivory of l .t .  cable for 1 2  m onths 
commencing Jan u ary  1 , 1946. Specifica
tions from Mr. A. C. Johnson, E lectricity  
W orks. London Road, Southend-on-Sea.

Batley T .C ., Decem ber 4.— Supply of 
two lengths (approx. 500 yds. in  all) of 
e.h.t.. 11 000 V p .i. plain lead sheathed 
cable, served w ith  fireproof covering. Speci
fication from  th e  Borough Electrical Engin
eer, E lectric ity  W orks, George S treet, 
B atley.

North of Scotland Hydro-Electric Board 
(Distribution Scheme No. 1 ) , Decem ber 10. 
— Supply, delivery an d  erection of h .t .  and

i.t. d istribution  lines. Specification from 
Mr. T. Lawrie, 16, R othesay Terrace, E d in 
burgh, 3 ; deposit, £ 2  2 s.

Inverness B.C., Decem ber 12.— Supply 
o f : (1) 6 . 6  kV  sw itchgear kiosk complete 
w ith  sw itchgear; (2) one 250 kVA kiosk 
su b -s ta tio n ; and  (3) one 500 kVA distribu
tion  transform er. Specifications from Mr. 
N. B. M acarthur, E lectricity  Offices, W ater
loo Place, Inverness; deposit, £ 1  Is.

Sutherland C.C ., Decem ber 29.—E lec
trical work in  connection w ith the  construc
tion  of 60 houses in Golspie and  B rora. 
Specification from Mr. E . W. B rannon, 
County A rchitect, Dornoch.

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

Overseas
State Electricity Commission of Queens

land^ Ja n u a ry  14. —  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  
Board, R ockham pton ; and  Townsville 
Regional E lectric ity  B oard. T ender 
forms from  the Agent-General fo r 
Queensland, Queensland G overnm ent 
Offices, 409-410, S trand , London, W .C.2.

Book Reviews
The Story of the Atomic Bomb. By C. H .

D o u g l a s  C l a r k ,  D .S c .  (L ondon :
M achinery Publishing Co., L td .) Pp .
52. 3s. 6 d. net.

This little  book w hich is illu stra ted  w ith 
22 figures, together w ith 7 photographs of 
fam ous scientists, gives a  popular review 
of the principal discoveries which have led 
up  to  tho production of a tom ic energy. 
I ts  au tho r, who is a  lecturer a t  Leeds U ni
versity , has been in terested  in atom ic and 
molecular s truc tu re  for m any years, and 
in  th e  presen t volum e he h as a ttem p ted , 
w ith  some success, to  give in everyday lan
guage, a w orthw hile appreciation  of th e  de
velopm ent of atom ic energy so th a t  all 
m ay  have a  b e tte r  understand ing  of the 
sub ject. In  a  postscrip t a t  th e  end of the 
volum e the au th o r expresses his personal 
views on the fu tu re  application of atom ic 
energy w ith  certa in  conjectures on tho use 
of th e  atom ic bom b. T he book offers both  
instructional an d  enterta in ing reading 
w ith  the added  a ttrac tio n  th a t  i t  is likely 
to  prom ote discussion am ong its  readers 
w hen they  m eet.

High Vacuum Technique. By J .  Yarwood, 
(London : C hapm an & Hall). Pp .
viii +  140. 12s. 6 d. net.

The au thor, in th is second revised edition , 
has included m any new sections, b u t gener
ally preserves th e  previous condensed tre a t
m ent. The technique of high vacua has 
been developed over a  long period of tim e, 
and m any m istakes no d o u b t have been 
made in  the p a s t because of lack of infor
m ation. The presen t au th o r endeavours to  
tabu la te  considerable da ta  and  experience, 
so th a t m anufactures and research involv
ing evacuated ap p ara tu s  can go forw ard 
w ith confidence in th e  ligh t of accessible 
knowledge. I t  is n o t necessary to  assess 
in detail the various sections, since these 
seem uniform ly com plete ; one feature , 
however, is of considerable value, th a t  is 
the section which deals w ith  th e  re levan t 
properties of m ateria ls w hich a re  well used 
in this field, w ith particu lar em phasis on 
sealing oils and  cem ents and  th e  various 
glasses, th e  surfaces to  w hich th ey  a re  
applied. A bibliography of classical and  
m odern references and  pa ten ts is included.
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In Parliament
The following are  replies to  recent ques

tions in  (the House of Commons : —
Electrical Supplies.—Mr. D riberg asked 

th e  M inister of Fuel an d  Pow er if he was 
aw are th a t  electric power w as supplied to 
R .A .F . stations and  m ilitary establishm ents 
in rem ote rural areas, b u t th a t  farm s and 
dwelling-houses in such neighbourhoods 
were commonly w ithout electricity ; and  if, 
as these establishm ents and  oamps becam e 
redundant, he would take  steps to  secure 
the electric p lan t a n d  equipm ent th a t  have 
been required h itherto  for m ilitary  purposes 
an d  use them  for the speediest possible 
general electrification of th e  countryside. In  
reply, Mr. Shinwell said i t  had  been a r
ranged th a t Service D epartm ents would 
notify the E lectric ity  Commissioners of any 
cases where th e  local undertak ing  concerned 
did n o t wish to  take  them  over. T he Com
missioners did everything possible to  p ro
m ote th e  use of th is equipm ent for civilian 
purposes.

Electricity (Output).-—In  a w ritten  an 
swer to M ajor Ram sey, Mr. B uchanan said 
th a t  the to ta l num ber of units, in millions, 
of electricity produced by public under
tak ings in  Scotland, England and  W ales, 
respectively, during the la s t com plete year 
for which figures were available, namely. 
1944, was Scotland 3 907, E ng land  (includ
ing Monmouth) 32 282, W ales 2  174. The 
estim ated  o u tp u t of the schemes which 

1 he N orth  of Scotland H ydro-Eleotric B oard 
had in p reparation  w as approxim ately

934 000 000 units, which was approxim ately 
equivalent to  24 per cent, of the Scottish, 
3 per cent, of the English, an d  43 per 
cent, of the Welsh o u tp u t for 1944.

Electric Lighting R estrictions .—In  a  
w ritten  answ er to  Mr. Naylor, who asked 
the M inister of Fuel an d  Pow er if his a tte n 
tion had been draw n to  the excessive elec
tric lighting in London am usem ent saloons 
a t  all hours of the day and  evening ; and  if 
he would impose more effective restrictions 
on the p resent use of electric illum ination, 
Mr. Shinwell said the whole question was 
engaging his careful a tten tion , and  he 
would n o t hesita te  to  ask for fu rth er 
s ta tu to ry  powers if necessary. He p re
ferred, however, to  rely  as fa r  as he could 
upon the vo lun tary  co-operation of the 
public.

Gas and  Electricity (Lanarkshire).— In  
reply to  Mr. Tim mins, Mir. Shinwell sta ted  
th a t  comparisons of consum ption of gas 
and  electricity  betw een the p resen t and 
six m onths ago was of little  value because 
of seasonal variations. However, th e  in
form ation available from  gas an d  electricity 
undertak ings indicated  th a t  com pared w ith 
the corresponding period la s t year there 
had, in L anarkshire, been a reduction in 
th e  industrial consum ption of gas of abou t 
25 per cent, and  of ab o u t 12 per cent, in 
th e  consum ption of electricity. H e had  
no reliable inform ation on th e  quan tities of 
gas an d  electricity m ade by industrial firms 
in L anarkshire for the ir own use.

Company News
A m e r i c a n  T e l e p h o n e  a n d  T e l e g r a p h . —  

Reg. q t r l y .  $ 2 .2 5 .
Ca n a d a  N o r t h e r n  P o w e r .— Q t r l y .  15 

c t s .  o n  c o m . ( s a m e ) .
S o u t h e r n  Ca n a d a  P o w e r .— Q t r l y .  20  

c t s .  o n  c o m . ( s a m e ) .
J .  H .  F e n n e r  a n d  C o . ,  L t d .— N e t  p i t .  

t o  J u n e  3 0 , £ 8 5  6 5 9 .
T e l e p h o n e  M a n u f a c t u r i n g  C o . ,  L t d . —  

In tm . d iv .  2 £ %  (same).
W . G. A l l e n  a n d  S o n s  ( T i p t o n ) ,  L t d . —  

I n t m .  2 4 % , le s s  t a x  ( s a m e )
C h l o r i d e  E l e c t r i c a l  S t o r a g e  C o . ,  L t d .  

— I n t m .  d iv .  5 %  ( s a m e )  o n  “  A ”  a n d  
“  B  ”  o r d .

E a s t -A f r i c a n  P o w e r  a n d  L i g h t i n g .—  
I n t m .  d iv s .  3 %  o n  o r d .  ( s a m e ) ,  a n d  1 2 %  
o n  n e w  o r d .

C a r r i e r  E n g i n e e r i n g  Co., L t d . — P i t .  t o  
J u n e  3 0 , £ 9 2  8 76  (£ 9 1  3 7 9 ). Ord. d iv .  
2 5 %  ( s a m e ) .

H e p w o r t h  a n d  G r a n d a g e  L t d . — F s t .  
a n d  f in .  d iv .  1 5 %  ( 1 2 J % ) ,  le s s  t a x ,  f o r  y r .  
e n d e d  Sept. 30.

S u n  E l e c t r i c a l  Co., L t d . —Div. 2J% 
(same) for vr. ended Apr. 30, 1945. P it .  
£18 195 (£17 856).

D i c t o g r a p h  T e l e p h o n e s ,  L t d . —Fin. 
7% , mkg. 11% (same). N et p ft. to  Aug. 
31, £36 629 (£36 31S).

L a k e  a n d  E l l i o t t ,  L t d . —Fin. div. on 
ord. 15% (same), mkg. 20% (same), less 
tax , for yr. ended Ju ly  31 .

B u l l e r s  L t d . — Sec. intm . and fin. div. 
on ord . 5% (same), mkg. 71% (same), less 
tax , for y r. ended Ju ly  31.

A e r o  E n g i n e s  L t d . — F st. an d  fin. div. 
on defd. 7 i%  (5% ), less tax , for y r. ended 
Aug. 3. P ft. a fter tax , £23 082 (£17 478).

J .  B r o c k l e h o u s b  a n d  Co., L t d . —Fin. 
div. on ord. 124% (same), mkg. 2 0 % 
(same), less tax . for y r. ended Sept. 30, 
payable Dec. 31.

H e e n a n  a n d  F r o u d e  L t d . —Fin. div. 5% 
(same), plus cash bonus 5% (same), mkg. 
15% (same) for y r. to  Aug. 31, 1945. P ft. 
£53 823 (£47 368).

A s s o c i a t e d  E q u i p m e n t  L t d . —Fin. on
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ord. 5% , tax  free (same), again mkg. 71% , 
tax  free. N et p ft. to Sept. 30 (subject to 
aud it), £21S 500 (£227 500).

J o s e p h  L u c a s  a n d  C o . ,  L t d . —Total 
div. on ord. 15% (same), for yr. ended 
Aug. 7, with’ fin. 12% following 21% intm . 
P ft. is re tu rned  a t  £319 270 (£289 426).

F a i r f i e l d  S h i p b u i l d i n g  a n d  E n g i n e e r 
i n g  Co., L t d . —P ft. for y r. to  Juno  30 
afte r tax  and  depreen. £100 388 (£95 975). 
To 5% “  A ”  dob. in t. £12 500 (same), 
div. 6 % pref. £15 000 (same), contings. 
res. £50 000 (same), ord. div. 10% (same) 
£12 500, fwd. £ 6 8  521 (£58 133).

J . I. T h o r n y c r o f t  a n d  Co., L t d . —-Fin. 
div. on ord. 121% (8 %), mkg. 171% 
(13%) less tax , for y r. to  Ju ly  31. Dirs. 
propose to  trans. £50 000 (same) to  gen. 
res., to  provide £46 434 (nil) for deferd. 
repairs and  to  carry  fwd. £101 707 
(£110 718).

B u t l e r  M a c h in e  T o o l  C o . ,  L t d . —F st. 
and  fin. on ord . 1 2 1 %, less tax  (same), 
payable Dee. 31. N et p ft. for yr. to Sept. 
30, 1945, (includg. E .P .T . recoverable 
£15 500, bu t a fte r inc. tax  on pfts.) 
£45 253 (£42 785 includg. E .P .T . recover
able £3 000 b u t a fter W .D .C .and  inc. tax).

A e r o  E n g i n e s . —P ft. for vr. a fte r de- 
precn. and E .P .T . £55 986 (£69 390), in
terest, d irs .’ fees, war dam age, insur., e tc., 
takes £32 904 (£51 902), leavg. n e t p ft. 
£23 082 (£17 478). A vailable £55 165
(£40 677, incldg. £13 677 tax  overprovsn.) 

• to res. £10 000 (nil). Divs. on ord. 7J% 
(5% ), on defd. shs. 7£% (5% ), fwd.
£32 274 (£32 083).

C h a d  b u r n s  ( L i v e r p o o l ) . —Trdg. p ft. to  
Mar. 31 £29 219 (£61 410), plus E .P .T . 
ad ju s tm t. £38 900 (£5 500) and o th er in 
come, mkg. £ 6 8  466 ( £ 6 6  992). D educt 
gen. exes, incldg. rep rs . an d  renewals 
£48 120 (£46 217), inc .-tax  £7 500
( £ 8  000), doprecn. £4 455 (£4 454), d irs .’ 
rem un. £900 (same), leavg. n e t p ft. £7 491 
(£7 421). Div. 6 % and  bonus 4% (both 
sam e), to  gen. res. £3 000 (nil), fwd. 
£19 879 (£18 388).

E l e c t r i c a l  a n d  M u s i c a l  I n s t r u m e n t s .  
-—Aocts. of group for y r. to  Ju n e  30, show 
an  expansion in tradg . p ft., a fter providg. 
for depreen. a n d  obsolescence of £210 153 
to  £1 346 156. In te re s t from  Gov. securi
ties raises to ta l p ft. to £1 348 685 
(£1 139 311). T ax a tn . pd. and  accrued 
absorbs £134 194 more a t  £706 207, while 
£337 637 (£323 254) is p u t to  reserve for 
estim ated  inc. tax  liability for 1946-47. 
£50 000 (nil) is w ritten  off pa ten ts rights 
acquired  durg. y r. A fter alloeatg. £64 790 
(£56 127) to  staff pensions and  £4 349 
(£5 S93) for d irs .’ fees, net p ft. is £3 678 
higher at- £185 702. Div. on £460 000 

6 % cum . redeem , pref. requires £15 525 
(£13 800) an d  ord . div. and  bonus take 
£119 018 (£130 629). £268 902 (£253 360)
fwd.

Company Meetings
A e r i a l i t e ,  L t d . —The annual m eeting 

was held a t  S talybridge, on N ovem ber 20. 
In  the sta tem en t issued w ith  the report 
and  accounts, Mr. L. S. H argreaves, chair
m an  and  managing director, said th e  com
pany showed expanding and successful 
trading as before i t  was public, namely, 
from 1932. They were very  fully booked 
w ith orders for post-w ar m aterial, p articu 
larly connected w ith housing and  the build
ing trades, electrical appliance industries, 
telephone industries, railways, and similar 
works.

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 .  
—The annual m eeting was held a t  Walsall 
on November 22, Dr. H. Schofield, the 
chairm an, presiding. In the course of his 
address the chairm an said th e  operating 
company had been very fo rtunate  in finding 
itself among the few firms whose standard  
productions were in dem and equally in war 
and peace and in consequence it  had  no t 
been called upon to  undergo drastic re
organisation. I t  would be  correct to  say th a t 
th e  slight drop in the trading profit th is 
year was due to  the cessation of special 
contracts and  th e  switching over again to  
larger o u tp u t of norm al products. The 
com pany’s w ar-tim e activ ities had  been 
m any and  varied and they  had  contributed  
ab o u t 75 000 000 completely finished 
articles during the war.

Metal Prices
Monday, Nov. 26. 

Copper— Price. Inc. Dec.
Beat Selected (nom.) per ton £60 10 0 — —
Electro Wlrebars ... „  £62 0 0 — —
H.O. Wires, basis ... per lb. 9ftd . — —
Sheet   „  U fad . — —

Phosphor Bronte—
Wlre(Telephone)basIs „  la. Oftd. —

Brass (60/40)—
Bod, b asis ...............  „  — — —
Sheet „  ...............  „  — — —
Wire    „  l id .  — —

Iron and Steel—
Pig Iron (E. Coast

Hematite No. 1)... per ton £7 13 6 — —
GalvanisedSteelWire 

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

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

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

Lead Pig—
English ... ... «i £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) W are-, 

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.



620 TH E ELECTRICIAN November 30, 1945

Commercial Information
Mortgages and Charges

N o t e . —  Tfu Companies Act of 1908 provides tha 
every Mortgage or Charge shall be registered xoithin 
21 days after its creation, and that every company 
shall, in its annual summary, specify the total amount 
o f debt due from it in respect of mortgages or charges. 
The following mortgages and charges have been 

registered. _ The total debt prior to the pretent creation, 
as shown in the annual summary, is given— marked, 
with an *—followed by the date of the summary, but 
such total may have been reduced.

S t a m f o r d  E l e c t r i c a l  L t d . ,  London, 
S.W .—O ct. 26 £2 000 charge and  m ort., 
to  Norwich Union Life Insurance S oc .; 
charged on Glen Ashdale, B arnack Road, 
S tam ford B aron, and  a cap. redem ption 
policy. *nil. Dec. 13, 1944.

M y c a l e x  C o . ,  L t d .  (formerly M y c a l e x  
( P a r e n t )  C o .  L t d . ) ,  Cirencester, insulating 

m aterial m anufactu rers.— Oct. 24, £15 000 
deb ., to  S trand  Nominees L td . ; general 
charge. *------ . Ja n . 12, 1945.

N otice to  C reditors
L a r n e  E l e c t r i c  L i g h t  a n d  P o w e r  Co ., 

L t d .  (in V oluntary  L iquidation).—Credi
to rs of the above-nam ed com pany a re  re
quired  on o r before Ja n u a ry  1, 1946, to  
send particu lars of their deb ts and  claims 
to  L ’estrange and  B re tt, Solicitors for 
L iquidator, 9, C hichester S tree t, B elfast.

Coming
Friday, November 30 (To-day).

I.E .E ., S. MID. STUDENTS’ SECTION — 
L oughb o ro u g h . “ A ir  B la s t C irc u it  B re a k e rs ,”
J .  H u m phries.

N.E. COAST INSTITUTION OP ENGINEERS AND 
SHIPBUILDERS.—N ew castle  - on  - T yne. “ 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 . Med. S t u d e n t s ’ S e c t io n .—B ra d 
fo rd . V o ltage  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 .  2.30 p .m .

JUNIOR INSTITUTION OF ENGINEERS, N.W. 
SECTION.—M anchester. “ T he A p p lica tio n  of 
E le c tr ic  M otors a n d  C ontro l G ear,” H. P. 
P en te low . 2.SO p .m .
Monday, December 3.

I.E .E ., S. MID. CENTRE.—Ja m e s  W a tt  I n s t i 
tu te , B irm in g h am . “ F a c to rs  In fluencing  th e  
D esign  of E le c tr ic  L ig h tin g  In sta lla tio n ©  fo r 
B u ild in g  In te r io r s ,” R. O. A ckerley . 6 p .m .
 MERSEY AND N. WALES CENTRE.—L iverpool.
“  P ra c tic a l  A spects o f  T elephone In te rfe re n c e  
A ris in g  f ro m  P ow er S ystem s,” P . B. F ro s t a n d
E . F. M. Gould. 6 p .m .
Wednesday, December 5.

I.E .E .. RADIO SECTION.—London, W.C.2. 
“ T he D esign  a n d  U se o f  R ad io-F requency  
O pen-W ire T ra n sm iss io n  L ines a n d  S w itchgear 
fo T  B ro a d c a s tin g  S ystem s,”. F . C. M cLean an d
F . D. B o lt.. 5.30 p .m .

INSTITUTE OF WELDING, LEEDS BRANCH — 
T echn ical College, H uddersfield . “ Some 
A d v an tag es  a n d  D an g ers  o f W eld ing  w ith

County Court Judgmsnti
N o n .—  The publication of extracts from the 

•* Registry of County Court Judgments** does net 
imply inability to pay on the part of the persons named. 
Many of the judgments may have been settled between 
the parties or paid. Registered judgments are net 
necessarily for debts. They may be actions. But the 
Registry makes no distinction. Judgments are net 
returned to the Registry if  satisfied in the Court book* 
within 21 days.

B e a u f o r t  R a d i o  S e r v i c e ,  48, Vernon 
Grove, Odd Down, B ath , radio  dealers. 
£37 19s. 4d. Aug. 14.

H o w e l l ,  S. W. (male), 18, H arrison St-., 
Holmes. R otherham , m aintenance electri
cian. £10 9s. 4d. Sept. 17

W i l l i a m s ,  M. B. (male), 6 , Well St., 
Holywell, F lin t., radio engineer. £10 3s. 
Sept. 14.

T h o m a s ,  W . H . (male), 47, A lltywerin 
R d ., Pontardaw e, electrician. £30 13s. 2d. 
Aug. 22.

i tA D io  S e r v i c e s ,  48, Palm er S treet, Vic
toria S tree t, London, S .W .l, radio  dealers. 
£13 17s. 2d. O ct. 2.

W o o d ,  T .  C . (male), 7 8 , High S tree t, 
A ston, radio engineer. £15 Is . Oct. 1.

Y o u n g ,  S. A. G. (male), 268, B roadw ay, 
Bexloyheath, radio dealer. £ 2 8  9s. 6 d . 
Sept. 18.

Events
H ig h  A m p erag es an d  H eavy D eposits,” J . M. 
Po ison . 7 .p .m

Thursday, December 6.
I.E .E .—London, W.C.2. "  T he O pera tion  o f

l a r g e  T u rb o -A lte rn a to rs  to  R educe R otor- 
W inding  D efo rm a tio n ,” R. H. C oates a n d  
B. C. Pyle . 5.30 p .m .

INSTITUTE OF WELDING, N .E. TEES-SIDE 
BRANCH.—M iddlesbrough . W eld ing  o f P la s 
tic s ,” D r. J .  H. P a te rso n . 7.15 p .m .

t o w n  and  Co u n tr y  p l a n n in g  a sso cia 
t io n .—28, K in g  S tre e t, C ovent G arden , L ondon, 
W.C.2. “ H e a tin g  th e  F a m ily  H om e,” Mrs.
G illian  H a rris o n . B uffet lunch , 12.55-1 .16, fo l
low ed b y  ta lk  a n d  discussion .
Friday, December 7.

i n s t i t u t e  o f  w e ld in g ,  s .  L o n d o n  B r a n c h .  
—B orough  P o ly tech n ic , L ondon, S.E.l. "  W eld
ing  o f  P la s tic s ,”  D rs. H a in  a n d  Zade. 7.30 
p .m .

j u n i o r  I n s t i t u t i o n  o f  e n g in e e r s .—39. v ic 
to r ia  S tre e t, S .W .l. D iscussion  g roups. 
6JO p .m .

I l l u m i n a t i n g  E n g in e e r in g  S o c ie ty , B i r 
m in g h am  CENTRE.—Im p e ria l H otel. A n n u a l 
d in n e r. 6 p .m .
Saturday, December 8.

i .e .e ., Lo n d o n  St u d e n t s’ c e n t r e —P ot-
c h e s te r  H a ll, B a y sw a te r . In fo rm a l dance. 
7 p .m .

j u n io r  I n s t it u t io n  o f e n g in e e r s .—39, Vic
to r ia  S tre e t, S.W.L P re se n ta tio n  o f a w ard s . 
P re s id e n tia l a d d ress . "  A tom ic E n e rg y .” S ir
G. P. Thom son, F.R.S. 3.SO p .m .
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Electrical progress was greatly accelerated, and 
many im portant advances made in all applications 
of electricity, including electronics, which will be of 
inestimable value to all concerned with reconstruction 
or development schemes.

THE GENERAL ELECTRIC CO. LTD ., MACNET HOUSE, KINCSW AY, LONDON, W .C .2
  .......  ■ .. • '  -..........   dA. y  . UJ Q40

T he G.E.C. were world pioneers in the development 
the steelclad, pumpless, air-cooled rectifier, wh 
revolutionised electricity conversion practice. I t  < 
be built up with transform er and switchgear to form 

a  complete sub-station of unit construction. The first 
installations fo r traction, industrial and municipal 
services respectively were all of G.E.C. manufacture.

D uring the w ar the vast technical and manufacturing 
resources o f the G.E.C. were concentrated on the war 
effort. For every fighting front, for war transport, 
work in factories, mines, hospitals, and in  countless 
other situations, the Company supplied vital equipment.

applied to all industries, 
i n c l u d i n g :  A i r c r a f t  
Factories; C h e m i c a l  
W orks; Collieries; Food 
Factories; Gold M ines; 
Iron, Steel and Copper 
Works; Locomotive and 
Railway Carriage and 
Wagon W orks; Motor 
Car W orks; Ships and 
S h i p y a r d s ;  T e x t i l e  

Mills, etc., etc.
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l i n i n g  p u h p o s i

H u ndred«  o f  th o u ssn d i 
lu p p lla d  d u r in g  th e  l i s t  

* -V * » rs to G o v t.D « o ti . .  
C o rp o ra tio n s . Rail- A 
w ays. In n u m era b le  A  
tr a d e r s ,  e tc .  W ill 
n o t  ru n  b ack . N o  MBr
w h ee ls  t o  g e t i f l W 
c au g h t In .

A POWERFUL ROBUST 
S E L F - S U S T A I N I N G  

WINCH

*m»ltr*l »a ll * |« c r  
»Ide or front d riving »i.-o itietUI !(|«i 
Including uiultl- A 
division LsrrrS». jÆ combined l-.or*. 
lo n u l and

iC jr  A y  Ai«o 
u»««i <*<■ ■

Æ B f /  B linds. A ero* 
| Æ ëT\$ Z  P1*"«  H a n ja r s , 

O /  Elec. L e t . Fit tine« 
I"  H alls, H o te ls , 

Æ gr Y / *K,< D am pers, C ur.
ta in s . L a u n d r i e s ,  

Q r/ S te a m e r  Lids, H ospita ls, 
V S y  S l jn s .  S t re e t  L ig h tin g , 
A . /  A .R .P .. C lo th e s  R acks, Riy. 
y /  S tn . L igh ting , H o ses , t u .

Direct 
Drive and Ratio 
Types. A

^‘l^Npoii Electric Fir>j

U PLands 4871/2

R A T C H E T S  -  P A W L S  
S P R I N G S ,  O R  G E A R  

WHEELS

STREAM-LINE FILTERS
ke ep  insulating oils

CONSTANTLY
AT PEAK EFFICIEN CY

W R ITE  FOR DETAILS TO-DAY

The occasional circulation of the oil in a 
transform er through a Stream -Line filter 
will ensure full Insulating qualities at 
all times.

Batches of carbonised switch oil can be 
readily delivered in condition equal to  
new.

The filter is sim ple— compact— portable 
— and of unrivalled efficiency.

Ask a U se r!

M odal N I9 X  
—50 g .p .h . 

O th e r s  a v a i l
a b le  f r o m  5 
to  4 50g a l lo n s  
p e r  h o u r .

S t  ’z& d n i—cJ -.in &  ‘J tltc cà  ¿jL t r L .

H ELE-SH A W  W O R K S, IN G A T E  P LA C E , LO N D O N , S.W .8
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The

NATIONAL
FIRE PROTECTI ON

CO M PA N Y  L I M I T E D
RICHMOND • SURREY
Telephone RICHMOND 2342-3-4

Sole M an u factu rers o f  the
METHYL BROMIDE

—  F IR E  E X T IN G U IS H IN G  E Q U IP M E N T

„ „  w » “ ® '  " " “V k k

i» * '“ 1“  I d  * • - .  t o . « '  L  pw.pl»>1

s irt” - r i r — 5 , -
** - r-s -* r  -  ■

r r - o  *  * •

*j f - -
f ir»  0 1  

ttiatetia1-

B U R N S  L I M I T E D
CH A D W ELL H EATH , ESSEX 

TELEGRAMS: W ANGYE. PHONE, CHADW ELL HEATH.”

T E L E P H O N E  I L F O R D  0 I 6 6  4 L I N E S  Lf

W A N G Y E  J W O RKS 
t.
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16-17 NEW BRIDGE STREET, E.C.4
PHONE: CENTRAL 6 5 0 0

Makers of Synthetic

Write for details o f  the 
com plete SOLON range for 
low  and normal voltages.

^ O L O h
SOLDERING IRON for INDUSTRIAL USE

W . T. H EN LEY’S TELEGRAPH  W ORKS CO. LTD.,
Engineering D ept. - 51-53, Hatton Garden, London, E .C .I .

S O L O N  Industrial Type E lectric  
Soldering Irons rated at 65 watts 
are now available for use w here a 
low voltage system of supply is 
employed. There are tw o models, 
one fitted w ith a round pencil bit 
as illustrated, the other w ith an 
oval tapered bit, and they w ill do 
the same class of w ork  as the well- 
known S O L O N S  of 65 w att rating 
for normal supply voltages.
T h e ir  design incorporates the  
many special S O L O N  features, 
including the fitting of the heat
ing elem ent Inside the bit.
Both models can be supplied fitted 
w ith elements for 12 volts o r  for 
24 volts'supply, as required.

Com plete w ith 6 ft. 
of H E N L E Y  tw in  
core flexible.
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/ I fe w  o f  the p r o d u c t s  o f

SANDERS
W E D N E S B U R Y

exam ples of Sockets, Plugs, and Switch Sockets shown are  indicative of the 

quality offered by  Sanders Socket and Plug products.

Sanders exclusive “ Shutterlocked ”  feature is incorporated in the Switch Sockets 

—the shutter covering the live contacts being  locked or unlocked according to 

the position of the switch dolly, which is always free to operate. This ensures 

that no object can be  inserted in the socket tube while the switch is 'o n ' though 

the p lug  may b e  withdrawn, but not re-inserted  with the switch in that position.

W RITE FOR L IS T  137

Wm. SANDERS & Co. (W EDNESBURY) L td ., FALCON ELECTRICAL WORKS, W EDNESBURY, ENGLAND
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MICA c MICANITE
Send us your enquiries for all 
classes of MICA AND MICANITE. 
We can give you the quality 
and service required. Ask for 
booklet M/44.
Contractors to Admiralty, Air Ministry, War Office 

and other Government Department lists.

H. CLARKE & Co. (M anchester) Ltd.
A tla s  W o r k s ,  P a t r i c r o f t ,  M a n c h e s te r

Telephone : Eccles 2001-2-3-4—5 
Telegrams : Pirtoid, Phone, Manchester

ADAPTABLE IKO N
ELEMENTS

b y

'METWAY”

Standard
wattages 
available

Full details are given in

LIST MYDI/E

Replacem ents fo r  p rinc ipa l m akes 
o f  e le c tr ic  irons.

M E T W A Y  ELECTRICAL i T n”  IN D U S T R IE S  L . I  L I .
(Formerly Metropolitan Electric Supplies)

K I N G  S T R E E T ,  B R I G H T O N .
Phone: Brighton 4456 B X . Grams: 'Metway,'Phone, Brighton

m
T U N G S T E N

S IL V E R  & S ILV ER  A L L O Y S  
4 R I D I O - P L A T I N U M

ON AIR  MINISTRY LIST 
-Made by the London Platinum Screw Mfg. Co. Ltd,

ELCORDIA LIMITED
2 , Caxton Street, Westminster, London, 
S.W. I Telephone :  A B BEY  4266
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R E WI N D S
M O T O R S , G E N E R A T O R S , T R A N S F O R M E R S  
A LL S IZ E S  W I T H  T H E  M IN IM U M  D ELA Y

FOR EFFICIENT SERVICE WIRE

“ PORTER,” LIN CO LN
P R IO R IT Y  O R D E R S  O N LY  U N T IL  

B E T T E R  T IM E S

PEN N EY & PORTER (1932) LTD., 
LIN COLN

G ram a: P o rte r, P h o n e : 1706/7.

PRESSPAHN.LTD.
Electrical limitative Material Manufacturers

Telcicr.ims

B R A D FO RD
R E G IS T E R E D  O F F IC E S :
38 W ELL  ST., BRADFORD, England

/ FUSE ELEMENT <>
fDESIGNED TD P R D T EC T  t 
\ LOW CURRENT 
^AND
\ C

Equip your electrically driven machines 
w ith the “ right"  control gear — 
IGRANIC, which will give positive  
protection to  m otor and machine and 
keep them  working to  secure m axim um  

production.

Illustration shows IGRANIC Contactor 
Panel for control o f Travel motion o f 

6-ton Slab Charger for Steel M ill.

IGRANIC ELECTRIC C?LT?
BEDFORD & LONDON
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DURATUBE tWIRE LTD/& 
l^vJElTHAM'MIDDlESEX^o^ffi

tytuMiVollh 
&tienrU , .

DQRAWIR6S DURACABLtS

* FO Y L E S  *
FOR TEC H N IC A L BOOKS

N ew  and Second-hand Books 
on every subject. Stock of 
nearly 3,000,000 volum es— 

Books bought.

119-125, CHARING CROSS ROAD, 
LONDO N, W.C.2

O pen 9— 6 including Saturday. 
Telephone - - GERrard 5660 (16 lines)

Relays fo r a ll purposes

TEMPERATURE* CONTROLLERS 

PRECISION RESISTORS 
•

E A R T H  P R O T E C T IO N  
Butcher— Black & Decker system

w henever in tercom m uni
cation telephones are concerned keep the 
nam e Ericsson in  m ind. T hus you will be 
sure of efficiency, reliability and service. 
F or everything in  internal telephones 

consult
E R IC S S O N  T E L E P H O N E S  L T D .
56, KINGSWAY, LONDON, W.C.2 (H O Lbom  t f j #
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Though circum stances 

beyond our control 

m a y  p r e v e n t  o u r  

m e e t i n g  p r e s e n t  

demands fo r Sm/th 

M ete rs , we s t i l l  invite  

you to p lace your In 

quiries w ith us.

m SMITH METERS
A R E  M A R C H I N G  IN L I N E  WITH P R O G R E S S

S M I T H  M E T E R S  L I M I T E D  - L O N D O N  • E N G L A N D
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