
1?nby Pilot

Like most other good  
things TEN B Y elec
trical accessories are 
in short supply. For 
our part w e do all 
in our pow er to dis
tribute fairly and  

generously.

S. O. BOWKER LTD
Tenby W orks, W arstone 
Lane, Birm ingham , 18
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For fu ll details send for Catalogue E N /240.
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The
C R A B T R EE  R A N G E

o f  M O TO R C O N T R O L  GEAR 
includes

' Dlrect-on-LIne * * Sem l-Auto-Star-
Starcers. D elta’ S ta rte rs .

Reversing ’ S ta rte rs . Rem ote C on tro l
1 Pole Changing * Push B utton Units.

2-, 3 -and 4-Speed ‘ Sem i-S tandard’
S tarters . Units fo r th e  con-

‘A uto. Star-D elta ’ tro l of special d r -
S tarters . cults.

Detailed Particulars 
on Application.

C R A B T R E E
A • NAM E • SY N O N Y M O U S • W IT H  ■ PR O G R ESS " IN  • A C C ESSO R IES • A ND • SW ITC H G EA R
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“ Crabtree ”  (Registered) C .592/54 A d v t. o f  J .  A .  Crabtree &  Co., L td .,  W alsa ll, E ng land

\



M ID L A N D  ELECTRIC M A N U F A C T U R I N G  C O M P A N Y ,  LIMITED



r •i

r *

December 21, 1945 THE ELECTRICIAN v

W e shall be pleased to send 
you an “ Atlas” Transformer 
Bobbin Card on request— it 
shews the wide range avail
able and the simple method 
of ordering.

REASONABLE PRICES.
REASONABLE DELIVERIES.

A T L A S  W O R K S  
P A T R I C R O F T  
M A N C H E S T E R

Designed as a standardised Bobbin to 
accommodate the maximum amount of 
wire in the minimum space.

Made from high-grade “ P IR TO ID ” (a 
laminated bakelite product) and pos
sessing high electrical and mechanical 
properties. Can be made to comply 
with British Standard Spec. Nos. 316 
and 547, A ir Ministry Spec. W T . 1 0 0 0 / 
Grade 2, and Adm iralty Spec. No. 12

“ A tlas”  standardised Transformer Bob
bins cover a wide range of stampings 
and simplify ordering.

H.  CLARKE & C O., 
(MANCHESTER) LTD.
PHO N E: ECCLES 2001 .  2  .  3 . 4  . 5 
GRAMS = PIRTOID PHONE MANCHESTER
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R o t h  in  i l l
CABLE INSULATING PAPER

7uUiii&meU rCo.itJ.
The Pioneers o f Tw in-w ire Papers fo r Printers 

A U C H M U T Y  & R O TH E S  PAPER M ILLS , M A R K IN C H , S C O T L A N D  
L O N D O N  M A N C H E S T E R  B IR M IN G H A M
I Tudor S treet, E.C.4 372 Corn Exchange Bldgs., 114 C olm ore Row

______________ C orporation S treet____________________________ ,

T he  reliabili ty o f  t h e  
g ene ra t ing  p lan t  is t h e  

same as t h a t  of its dis
t r ib u t iv e  cable.  And th e  

reliabili ty of  t h e  cable is 
t h a t  o f  i t s  i n s u l a t i o n !  

T h a t  is w hy  leading cable 
m anufac tu re rs  use Tullis 

R u s s e l l  R o t h m i l l  C a b l e  
Insulat ing Papers.  Rothmill  is 
r e n o w n e d  for  its uniformly 
high quality, and is gua ran teed  
f ree  f rom  meta ls  and gr i t .  
A  c o m p le te  range  is m an u 
fac tu red .  W r i t e  fo r  details.



S M A U t R

secret is the 
AL foit^edge

^ X y  HE small size o f the Hunt Type L .44 

Capacitor is the direct result of mechanical 

efficiency. W ith  a be tter contact, the patent end cap 

bonding reduces length and diam eter, whilst increasing 

robustness and electrical efficiency. Moreover, 

simplicity in manufacture and economy in materials 

makes the type L .44  a lower priced, as well as better, 

high self-resonant capacitor.

(Patented construction)

e a c h  f o i l  l a y e r  
m akes possible th e  
bonding of th e  to ta l 
foil edge to  th e  cap

December 21, 1945 TH E ELECTRICIAN vii



for

E F F I C I E N T
V E N T I L A T I O N

a lso

C O O L I N G  

D R Y I N G  

A N D  F U ME  
R E M O V A L

T hese  Fans a re  revers ib le  ( ro ta t io n  
being reversed  by change-over  
switch),  w i th  m o to r s  liberally ra ted  

and  buil t  t o  B.S.I. s tandards .  
Write for Technical Brochures quoting ref■ E/10

M A T T H E W S  & Y A T E S  L T D
S W IN T O N  (M anchester) & L O N D O N

■pi. -  I Swlnton 2273 (4 lines)
Phones ^ London chancery  7823 (3 lines)

C LA 8C 0W  • L E E D 8  ■ B IRM IN G H AM  • C A R D IF F

N1CKEL-CHR0M1UM 

ELECTRICAL 
R E S I S T A N C E  
W IR E S  and TAPES
for all purposes— including

E L E C T R I C  F I R E S  

GRILLS & H O T  PLATES 

IRONS-OVENS-TOASTERS 

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

E L E C T R I C  FURNACES

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

' fo r  RADIO W O R K  

RHEOSTATS, ETC., ETC. 
also

STAINLESS STEEL WIRES

BUY FROM THE ACTUAL MAKERS :

TH E ELECTRICIAN December 21, 1945

HALL & PICKLES LTD.
Wire M akers

S H E F F I E L D
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A  n e w  e r a  of  b r ig h tn e ss  

in t h e  h o m e ,  office an d  

f a c t o r y ! B righ tness ,  

c h e e r f u l n e s s ,  c l e a n l i 

ness,  f r e s h  a i r ,  g o o d  
h e a l th  an d  g o o d  lighting 

a r e  t h e  o r d e r  o f  t h e  day. 
G o o d  l igh ting  is a  ton ic  

- e s p e c ia l ly w i th O s ra m !

THE WONDERFUL LAMP
pdQDircr

Advt. of The General Electric C o. Ltd., Magnet House. lUngjwjjr, London. W .C J
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F U S E

W O R K S : E N F IE L D  - M ID D L E S E X

S h a r s to n  Road, W ythensfiaw e, M a n ch e ste r.

dm 1390

a d v a n c  e

information
about the new

! VIBRATION PROOF

A  leaflet is available which de
scribes and illustrates the new 
100 amp. 500 vo lt G 99 S LY D LO K  
Fuse, typical of a complete range 
down to  5 amps, now being 
prepared.

W R I T E  N O W  T O

E D W A R D  & C O -’ L T D -

Every e n g in e e r  co n 

ce rn ed  w i th  t h e  design, 
p ro te c t io n  o r  m ain
te n a n c e  of  e lec tr ica l  
e q u ip m e n t  should  b e 
com e  familiar w i th  th is  
en t i r e ly  new  con -
cep t io n  o f  fuse  design 

and c o n s t ru c t io n ,  w hich  
em bod ies  exclusively 
u n ique  fea tu re s  ' of  
practical im p o rtan c e .



W i th  p a p e r  i n s u l a t e d  ca b le s  of  s t a n d a r d  m a n u f a c t u r e ,  “ b l e e d i n g ”  f r o m  t h e  c a b le  e n d s  gene ra l ly
o cc u rs  i n  i n d o o r  s i t u a t i o n s  o r  in v e r t i c a l  r u n s  s u c h  a s  p i t - s h a f t s ,  w h e r e  t h e  c o m b in e d  a c t i o n  of
h ig h  a m b i e n t  t e m p e r a t u r e s  an d  d i f f e r e n c e s  of  level c a u se s  m i g r a t i o n .  As is  w e l l  k n o w n ,  c o m p o u n d  
m a y  be f o r c e d  o u t  of  t e r m i n a t i o n s .

T h e  s o l u t i o n  to  t h e  p r o b le m  of  b l e e d i n g  is  B.I .  C a l l e n d e r ' s  “ S a n d w i c h ”  Type  C a b l e — a n o n -
b le e d in g  cab le  d e s ig n e d  f o r  a n y  v e r t i c a l  h e a d  a n d  f o r  t e m p e r a t u r e s  up  to  t h e  r a t e d  m a x im u m .  In 
t h i s  c a b le  t h e r e  i s  n o  f r e e  c o m p o u n d  : in  t h e  p r o c e s s  of m a n u f a c t u r e  l a y e r s  of  p r e - d r i e d  n o n 
c o m p o u n d e d  p a p e r  t a p e  a r e  s a n d w i c h e d  b e t w e e n  l a y e r s  of p r e - c o m p o u n d e d  p a p e r  t a p e ,  a n d  in 
s u b s e q u e n t  p r o c e s s e s  a n  even  d i s t r i b u t i o n  of c o m p o u n d ,  w i t h o u t  s u r p lu s ,  is  o b t a in e d .  L i t e r a t u r e  
a n d  S to c k  L i s t  on  r e q u e s t .

BR ITISH  I N S U L A T E D  C A L L E N D E R ’ S CABLES L I MI T ED
N O R F O L K  H O U S E ,  N O R F O L K  S T R E E T ,  L O N D O N ,  W . C . 2
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ÉL “SANDW ICH” t y p e
BRITISH PATEN T No. 36-4710

(PAPER INSULATED)
BRITISH PATENT No. 36-4710 CABLES

FOR INDOOR POWER DISTR1RUTI0N
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B I R M I N G H A M  BURY ST E D M U N D S  LEEDS L O N D O N
B R I G H T O N  C A R D I F F  LE I CESTER M AN C H E S T E R
B RI S TOL G L A S G O W  L I V E R P O O L  N E W C A S T L E

^ r d ó t o l CLIFTON SUSPENSION BRIDGE

Bridge 702 feet long from pier to  pier. Spans the 
river Avon at a height of 245 feet. Completed 1864 —

a n c f te i

F I F T Y  Y E A R S  O F  
QUALITY & SERVICE

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

C R Y S E L C O  L I M I T E D ,  K E M P S T O N  W O R K S ,  B E D F O R D



/ t o  3  P h a s e

STATIC PHASE 
C O N V E R T E R

3 -PHASE DISTRIBUTION
BOX

_  I PHASE L  
CO N VERTER 

ISOLATORS

REACTANCE >̂ ~|UNITS|—

x o n o e n :
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T iH E j .W E .S T I N G H  O  U T E  
STA TIC1PHASE C O N V E R TE R  
TAKES U P  L ITTLE  R O O MTAKES U P  L ITTLE  R O O M  

A N D  C A N  BE USED T O  OPERATE A N Y  
M A C H IN E  T O O L , OR O T H E R  M A C H IN E  
H A V IN G  A  « B U IL T - IN  THREE-PHA SE  
M O T O R ,"D IR E C T.FR O M  A S IN G LE -P H A S E  
SUPPLY.

Illustrated are  Jtw o 4-kVA u n its  o p era tin g  In 
parallel and supplying th e  m o to rs  of tw o  capstan 
lathes each w ith 2  h .p . m o to rs, tw o  capstan la thes 
w ith 3 h.p. m otors, a c e n tre  la the  w ith  a 2  h.p. m otor 
and a 3 h.p. milling m achine, a I h .p . g rin d e r and an 
0.5 h.p. drill, a to ta l of 16$ Ji.p. The installation is 
a t  Messrs. Jelks, H olloway Road, London, and the  
w iring  ¡con trac to rs ¡w ere M essrs. J. W . Russell of 
W atfo rd .

W rite for descriptive pamphlet No. IIM  to DepL E .I,
W E S T IN G  H O  U S E  B R A K E  & S IG N A L  C O . L T D . 

P E W i'H IL L  H O U S E ,? C H IP P E N H A M  W IL T S .
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F E R G U  S O N

UP TO 

l500 M.VA.33Kv. 

1000 M.V.A.22Kv.
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¿ZmJbaAdador o f li/jfv t Representing the product of vast 
resources in research and manufac
tu re . continually bent on im prove
ment in every form of lighting

METROVICK
■ COSMOS LAMPS

M E T R O P O L I T A N - V I C K E R S  E LE C TR IC A L C O .  LTD.  
NUMBER O NE K IN G S W A Y .................................... L O N D O N , W.C.2.



Link with Power

H O P K I N S O N
M OTOR & ELECTRIC CO. LTD

A.C. and D.C. ELECTRIC MOTORS 

ALTERNATORS • CONTROL GEAR & 

OTHER ELECTRICAL EQUIPM ENTco mpíA

H E A D  O F F I C E :  G R A N G E W A Y  • K I L B U R N  • L O N D O N  • N W 6  
P H O N E : M A ID A  VALE 9306 (3 lines) TELEG RA M S: O R IG IM O T O R  KILB L O N D O N

xvi THE ELECTRICIAN December 21, 1945

« HO PKIN SO N Motor
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Another Bahelite Development

TREFOIL

BAKELITE d> PLASTICS
REGD. TRADE MARKS

Pioneers in the Plastics World

Aircraft Component 
made by 

Blastra Components L td . , . 
W chyn Garden C ity

Special grades of

BAKELITE LAMINATED for post-form ing
T he special grades of Bakelite laminated phenolic materials for post
forming rank among the latest developments in plastics. They furnish 
industry w ith a material that for many jobs solves the weight problem 
and simplifies production.
T his laminated material is strong, durable and extremely light in weight. 
I t  can be formed — even in double curvatures — on inexpensive wooden 
formers and machined with ease. I t  is ideal for large-dimension casings, 
such as the one illustrated.
Supplied in standard gauge of -fe-in., or in other gauges to meet special 
requirements. Your enquiry will bring you the fullest information.

B A K E L I T E  L I M I T E D  • 1 8  G R O S V E N O R  G A R D E N S  • L O N D O N  S .W .1
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There is a “ K E IT H -B L A C K M A N ” FA N  for 
every purpose for which a fan is essential.

HEATING 
VENTILATION 

DUST REMOVAL 
FORGE BLOWING 

MECHANICAL DRAUGHT 
FUMES REMOVAL 
STEAM REMOVAL 

CUPOLA BLOWING 
SMOKE REMOVAL 

FURNACE BLOWING 
DRYING, COOLING, 

etc.

/V K EITH nN.
( BLACKMANv 

f LTD. ) \

M IL L  M EA D  ROAD, I 
LO N D O N , N .I7 ./  /

'P H O M I: TO TTfN M AM  4 5 2 2 . 
m mmtmm  'GRAMS K liT H B tA C , R«0*il.« .O iO O M *'

0205020000020000020000000102020202000202000280000001020200000002000101010202820102020202



H r  Paxolin is the re-
Y  gistered trade name for ^ B  

.our laminated products o f 1
the phenolic class which are 

m ade in  a w id e  v a r ie ty  o f  
grades in Sheets, Rods, Tubes and 
Cylinders. Complete details, including 
technical data ; information regarding 

the grade most suitable for any 
particular purpose and instruc- 

. t io n s  fo r  m a c h in in g  a re  j
^  o b ta in a b le  fro m  th e  
HMk. m a n u f a c tu r e r s .

THE MICANITE  & INSULATORS COMPANY LTD. ,
Empire  W o r k s ,  Blackhorse Lane, W al th am s to w ,  London, E.I7
M a kers  o f  M IC A N IT E  (Built-up M ica  Insulation). Fabricated and Processed 
M IC A , P A X O L IN  {Svnthetic-resih lam inated sheets, rods, tubes and cylinders).
H igh-voltage Bushings and Terminals fo r  indoor and outdoor use. Empire 
Varnished Insulating Cloths and Tapes and all other fo rm s o f  E lectrical Insu

lation. Suppliers o f  Vulcanised Fibre, Leatheroid, Presspahn, etc. D istributors o f  M icofiex-D uratube Sleevings, 
M icoflex-D uraslceve  (plastic covered flex ib le  m eta l conduit) and K enu tu f Injection M ouldings (P .V .C .).

December 21, 1945 TH E ELECTRICIAN
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The

NATIONAL
F I R E  P R O T E C T I O N

COMPANY LIMITED
RICHMOND • SURREY
Telephone RICHMOND 2342-3-4

-  Sole M an u factu rers o f  the
METHYL BROMIDE

—  FIRE EXTINGUISHING EQUIPMENT

Equip your electrically driven machines 
with the “ r ig h t” control gear —  
IG R A N IC , 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 fo r control o f  Travel motion o f  

6-ton Slab Charger fo r Steel M il l.  ‘



“ B r o o k ” t y p e , “ P e a k e d ’’ and “ Flat”  p a t te rn s  
a r e  sh o w n  above.  In each case a joggled jo in t  
r e n d e rs  t h e  covers  f irm  and r igidly In te r 
locked w h e n  laid. T he  ends  of  Flat and 
Peaked covers  a re  respectively  convex  and 
concave, so  enabling  t h e  many obstacles m e t  
w i th  t o  be easily overcom e.
Lengths,  18 In .and 36 in., w i d t h s , 4 J i n . t p  12 in. 
Detai ls of  r e in fo rcem en ts  and o t h e r  inform a
t io n  a re  con ta ined  in a  boo k le t ,  w hich  will 
be posted  t o  you on req u es t .

December 21, 1945 THE ELECTRICIAN xxi
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MISCELLANEOUS ADVERTISEMENTS
None o f the situations advertised in  these columns 

relates to a m an betxseen the ages o f  18 and  50  inclusive, 
or a tsoman betvzeen the ages o f IS  or 40  inclusive, unless 
k f  or she is excepted from the provisions o f the Control o f 
Engagement Order, 1945, or the vacancy is fo r  employ
ment excepted from  the provisions o f th a t Order.

SIT U A T IO N S V A C A N T

S T E W A R T R Y  OF K I R K C U D B R I G H T  
C O U N T Y  C O U N C IL .

E le c tr ic i ty  D ep ar tm en t .

APPOINTAIENT OF JU N IO R  MAINS 
ASSISTANT.

A PPLICA TIO N S a r e  in v ited  fo r  th e  above 
^ P o s t  fro m  s u ita b ly  q u alified  E ng in eers , 
w ho h av e  h a d  p rev io u s  experience o f M ains 
w ork, p re fe ra b ly  in  a  R u ra l E le c tr ic ity  U n d er
ta k in g . D uties w ill in c lu d e  th e  su rv ey  an d  
profiling  fo r  11 kV O verhead  lines, m a in te n 
a n c e  o f S u b -s ta tio n s  a n d  Sw itchgeaT , a n d  
g en e ra lly  a c tin g  a s  A ss is ta n t to  th e  M ains 
E ng in eer.

S a la ry  a n d  c o n d itio n s  o f  a p p o in tm e n t will 
l>e in  acco rd an ce  w ith  th e  N a tio n a l  J o in t  
B o a rd  Schedule, th e  p re se n t s a la ry  being  £268, 
r is in g  to  £279 p er a n n u m  (Class D, G rad e  9A).

T he a p p o in tm e n t w ill be su b je c t to  th e  Local 
G overnm ent S u p e ra n n u a tio n  A ct, 1957, a n d  
th e  se lected  c a n d id a te  w ill b e  re q u ire d  to  pass 
a  m edical ex am in a tio n .

A pp lica tio n s, s ta t in g  ag e , a n d  g iv in g  fu ll 
p a r t ic u la r s  o f t r a in in g  a n d  experience, to 
g e th e r  w ith  copies o f te s tim o n ia ls , to  be fo r
w arded  to  th e  u n d e rsig n ed  n o t l a te r  th a n  
5th J a n u a ry ,  1946.

T his ad v e rtise m e n t is issu ed  w ith  th e  con 
se n t o f th e  M in is try  of L ab o u r a n d  N a tio n a l 
Service.

A. L. BUSHNELL,
C ounty  C lerk.

C ounty  Offices, K irk cu d b rig h t.
10th D ecem ber, 1945.

E X P E R IE N C E D  S pec ia lis t D rau g h tsm en  
A-/ u rg e n tly  re q u ire d  fo r S w itch g ear an d  
T ra n s fo rm e r  D epts. of well-known E lec trica l 
E ngineers , S o u th -E as t London. F u lle s t d e ta ils  
of e x p e rien ce  m u st be g iven, to g e th e r  w ith  
age , s a la ry  req u ired , a n d  w h eth er free  to 
move.—A pp lica tio n s to  Box L.Q.X., “  THE
ELECTRICIAN,”  154, F lee t S tre e t, L ondon, E.C.4.

A G E N C IE S  W AN TED

E L E C T R IC A L  an d  M echanical E q u ip m en t 
-L /M a n u fa c tu re rs ’ A gent fo r  M erseyside A rea 
w ould be  in te re s te d  in a d d itio n a l lines. H igh- 
c la s s  connections.—Box A.427, Lee A N ig h t
ingale . L iverpool.

W AN TED

YJUANTED, B a ll a n d  R o ller Beamings, a lso  
TTloose balls . C om m issions a r ra n g e d  fo r  

in tro d u c tio n  to t r a n sa c tio n s . L icensed B uyers. 
—W. B all L td ., B lack b u rn  R oad, A ccring ton . 
Tel. 2200.

R E P A IR S

/"'¡OOKERS.—W e c a n  g ive good deliveries of 
^  Sheet M etal V itreo u s E nam elled  E leotrio  
C ooker p a r t s —JO HN KING A SON (ENAMEL- 
L E R S), L td., PYRO WORKS. W HITTINGTON 
MOOR, CH ESTERFIELD . P h o n e : Chesterfield 
5305.

T E N D E R S

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

CONTRACT No. 707.

rT 'H E  E le c tric ity  C om m ittee  a r e  p re p a re d  to  
A receive ten d e rs  fo r  th e  supp ly  a n d  delivery  

of th e  under-m en tio n ed  tr a n s fo rm e r s :— 
ELEVEN 600 kVA D ouble W ound Self-Cooled 
G en e ra tin g  S ta tio n  A u x ilia ry  T ra n s fo rm e rs .

C o n tra c to rs  d e s ir in g  to  su b m it ten d e rs  m ay 
o b ta in  Specification  a n d  F o rm  of T en d e r a t  
th is  office o n  m ak in g  a  deposit o f  £2  2s . 0d., 
w hich  9um w ill be re fu n d ed  o n  receip t o f a  
bona-fide ten d e r.

To m eet th e  conven ience  o f C o n tra c to rs , 
two cop ies o f th e  Specification  w ill be f u r 
n ish e d ; a d d itio n a l copies m ay  be p u rch ased  
a t  a  co s t o f  £1 Is. Od. p e r  copy.

A ny  p e r so n ’o r  firm  sen d in g  in  a  te n d e r  w ill 
be req u ired  to  com ply  w ith  th e  S ta n d in g  
O rd ers  o f th e  C ouncil r e la t in g  to  th e  ” P re 
v en tion  o f C o rru p tio n  ”  a n d  to  th e  s ta n d a rd  
ra te s  o f w ages a n d  p ro p e r  h o u rs  a n d  co n d i
tio n s  o f la b o u r. A p r in t  o f  th e  S tan d in g  
O rd ers  m a y  be  o b ta in e d  fro m  th e  D ep artm en t.

T he te n d e r  a n d  acco m p an y in g  docum ents, 
filled up  a s  d irec ted , m u s t  be enclosed in  th e  
official env e lo p e  supp lied  w ith  th e  Specifi
c a tio n s . w hich  sh a ll  n o t b e a r  a n y  n am e  o r  
m a rk  in d ic a tin g  th e  sen d er, to  be  delivered  
to  th e  Town Clerk, Tow n H all. Sheffield, 1, n o t 
la te r  th a n  th e  f irs t  p o st on M onday, 28th. 
J a n u a ry ,  1946. T enders received  a f t e r  th e  
tim e  s tip u la te d  h e re in  w ill n o t be considered .

T he C om m ittee  do not* b in d  them selves "to 
accep t th e  low est o r  a n y  ten d e r.

JO HN R. STRUTHERS.
G enera l M a n ag e r a n d  E ng ineer.

C om m ercial S tre e t, Sheffield. 1.
D ecem ber, 1945.

F O R  S A L E

R E B U I L T  MOTORS A N D  G E N E R A T O R S

T ONG deliv eries  c a n  o ften  be avo ided  by pur- 
J-/c h a s in g  re b u il t  se condhand  p la n t. M e ca n  
redesign  o r  rep lace  su rp lu s  p la n t  o f a n y  size.

SEND US YOUR EN Q U IRIES.
OVER 1 000 RATINGS ACTUALLY IN  STOCK 

H ERE.
D Y N A M O  & M OTOR R E P A IR S  LT D. ,  

W em bley  P a rk ,  Middlesex.
T elephone: W em bley 3121 (4 lines).

Also a t  Phcenix W orks, Belgrave Terrace ,  
Soho Road, H an dsw orth ,  B irm in g h am .

T elephone: N o rth e rn  0398.

R E C O N D IT IO N ED  AS NEW . NO PER M IT 
•^R E Q U IR E D . Lovely F o rd so n  3 T on  950 cu. 
f t. L u ton  V an, Low L oader, D ouble r e a r  
doors, in perfec t c o n d itio n : £625.—QUILLIAM 
MOTORS, 22, H igh S tre e t. K ingston-on-Tham es. 
K in g sto n  5206 a n d  Popesgrove 4622.

D p  MOTORS. J a n d  1 h .p ., v o ltages 25, 32, 
• ^ • 5 0 ,  100/115 a n d  200/250. S u itab le  re 

f r ig e ra to r s ,  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 : recon d itio n ed , 
£5 15s. O ther sizes a v a ila b le .—Jo h n so n
E n g in e e rin g , 86, G re a t P o r tla n d  S tre e t, W .l. 
MUSeum 6573.

R A C K IN G  CASES, a ll  sizes and  d esc rip tio n s , 
A fo r H om e an d  E x p o rt T ra d e ; a lso  S /h . 
C a rd b o a rd  C a rto n s , a ll  s iz e s—L. G oldser A 
Sons, 14a, R ec to ry  S q u a re , L ondon, E .l. 
’P h o n e : S tepney  G reen 2550.
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F O R  S A L E

OHARCHLIGHTS (sa le  o r h ire ) . C arbon  Rbdn. 
^ E b o n ite ,  F ib re  H ig h te n s ite , P o rcela in  
R ouse-w iring  a n d  o th e r  C leats, Reels and  
K nobs, M irro rs , Lenses, L am p L ow ering  and 
Suspension G ear, T.R.S., lead  a n d  otho. 
C ables, W inches (h an d ), h u n d re d s  of thousands- 
in  use, e tc.—London E lectrio  F irm , Croydon.

T  FATHER FIN G ER  STA L L S—M ade of 
C hrom e R ide. V ery s tro n g  an d  h a rd  

w earing . L eng th  3 in . P rice  4s. p e r  doi 
P ro m p t d elivery . 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 .

W O RK  W A N TED  A N D  O F F E R E D

• * cm

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

H andbook, an d  C o n su lta tio n s  free. 
City 6161.

’P hone:

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

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

USED BY ADMIRALTY, M. o f S., G .P.O ., H.M. 
DOCKYARDS & LEADING ELECTRICAL FIRMS

FAN DISC LOCK WASHER
VIBRATION PROOF

O verlapping te e th  cannot be flattened. 
T eeth  grip  and cannot shake loose. 
In steel o r  phosphor bronze. Sizes from 
10 B.A. For all types of bolts and screws. 

SEND FOR SAMPLES.

NORTH W O O D  ST ., ST . PAUL’S, BIRMINGHAM 3

ALGHO-RE
SOLDERING FLUX

D.T.D. 599
Safety non-corrosive 

flux developed for 
E lec tr ica l and 

rad io  w o r k

Fry’* [M etal Foundries Ltd., 
Tandem W orks, M erton  

Abbey, S .W .I9 . Tel. : 
Mitcham  4023.

•will g la d ly  u n d e r ta k e  th e  m ak in g  of 
' com ponen t p a r ts ,  etc., on o u r  L athes, 

M illers, D rills , e tc.—London E lectrio  F irm , 
O roydon. 4 P h o n e : U P L ande 4871.

LIBerty 6118

c pr H. J. COBB
\  AND SON,

35a, SOUTH PARK RD. 
W I M B L E D O N ,  S.W.I9

W ith  Fifty Y ears’ 
e x p e r ien ce  o f  co m 
pounds  and m ou ld 
ings and an up - to -  
d a te  p lan t  will q u o te  
fo r  y o u r  pa r t icu la r  
r e q  u I r e m e n t s  in 
M o u l d e d  R u b b e r  
Parts.

TV Or«
Sen oof ”*r boro

THE HARBORO’RUBBER GO. LTD., MARKET HARBOROUGH
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A  hand som e, u p s t a n d in g ,  
yellow * flowering plant of 
Caucasian origin. Reaches 4 or 
5 feet In height and flowers 
In June. Enjoys light shade and 
rather moist but thoroughly 
drained soil.,

W e ore indebted  to the Royal Horti
cultural Society fo r access to their 
officio! record*.,

FOR ALL CABLES UP TO I 3 2 k v
P A P E R  • R U B B E R  P .V  C

ENFIELD CABLES LIMITED
c^tO TTt n x u x r  7 n a f o U a ¿  Cyral) c ^ t < y
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Busy W orkshops
T H E R E  reach us a t  th is  tim e of the 

year a  num ber of details outlining 
some of the  m ajor activ ities of the 
electrical m anufacturing  industry  
th roughout the previous twelve m onths, 
an d  while these indicate to  some ex
te n t  th e  progress of our expo rt trade 
they  give, in  addition, some insight into 
th e  tren d  of developm ent, into research 
an d  technical advancem ent. The peep 
in to  the sphere of electrical m anufac
tu ring  which these details afford, is p a r
ticu larly  in teresting  th is  year in  th a t  
by  it, i t  is possible to  assess to  some 
degree the progress being m ade in con
verting  our m anufacturing capacity  
from  m eeting th e  needs of w ar to  those 
of peace, an d  to  speculate upon the 
tim e which will be required before the 
industry  will be able to  reach th e  
tem po of its  pre-w ar production of con
sum er goods.

T he im pression gained from  t Iris in 
form ation is th a t  th e  industry  is m aking 
com mendable strides tow ards com plete 
reconversion, though  a  num ber of large 
organisations a re  still com m itted to  
w ar contracts. These com m itm ents, 
however, a re  ’ n o t serious an d  were i t  
possible for th e  industry  to  rec ru it 
m ore skilled labour, could from  an  
overall o u tp u t po in t of view be ignored.

T here a re  passing through th e  elec
trical w orks up an d  down the  country  
o rders for large m achines of every type 
an d  while th e re  is a  general shortage of 
equipm ent of all kinds, th e  g rea test 
scarcity  appears to  be in such things as 
cookers, refrigerators, w ate r heaters 
an d  portab le  appliances. This is no 
new  condition, of course, b u t bearing 
in  m ind the num ber of houses which 
will sooner o r la te r bo ready  for the  in
s ta lla tion  of these equipm ents, the  in 
dustry  looks like being pressed unduly 
h a rd  for m any m onths to  come. Some 
nold the view th a t this is good, b u t 
o thers suggest th a t  w ith  th e  industry  
wholly engaged in  m eeting the dem ands 
created  by w ar-tim e scarcity, there can 
be little  oppo rtun ity  for th e  develop
m en t of new designs w ith  higher per
form ance factors. In  an  a tte m p t to  
ca tch  u p  w ith  the dem and there are 
being applied, on the  directions of the 
M inistry of Supply an d  insofar as  the 
fittings of gran t-aided  houses a re  con
cerned, the m ass-production m ethods 
m ade possible by  standard isa tion , b u t 
while th is  policy m ay resu lt in  a higher 
production ra te  of th is o r th a t  appli
ance, i t  is questionable w hether th is is 
in  th e  best in terests of the consumer.

T he program m e of extensions for 
our power s ta tio n s is also responsible 
for a  considerable am ount of w ork pass
ing through the shops an d  n ex t year
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p ro m ises to  b e  one of inc reasin g  a c tiv ity  
in  a ll d e p a r tm e n ts  of e lec tric ity  su p 
ply. A dded to  th is  th e re  are , too , a  
la rg e  n u m b e r o f m ach in es on  o rd e r fo r 
overseas, a n d  these  coup led  w ith  
hom e req u irem en ts  suggest t h a t  th e  in 
d u s try  faces a fu tu re  w hich  w ill d e 
m a n d  d in in g  th e  n e x t  few  y e a rs  a  r a te  
of o u tp u t as h igh  if n o t h igher th a n  
th a t  w hich o b ta in ed  d u rin g  th e  w ar. 
Fuel Economy Advertisements

IT  will b e  rem em b ered  t h a t  ju s t  a  
m o n th  ago  w e c ritic ised  th e  fuel 

econom y ad vertis ing , now  ap p ea rin g  in  
th e  n a tio n a l P re ss , a s  be in g  in a d e q u a te  
in  i t s  e x p la n a tio n  of th e  n eed  fo r r e 
du ced  e lec tric ity  consum ption . S ince 
th e n  w o . h a v e  received  a  fu r th e r  
critic ism  of th e  a d v e rtise m e n ts  a n d  th e  
co m p la in t lodged a t  t h e , d o o r of th e  
responsib le  M in istry  seem s equally  
justifiab le . I n '  th is  second  in s tan ce , th e  
m a k e rs  of th e  E x id e  b a tte ry — w hose 
le t te r  is rep ro d u ced  elsew here in  th is  
issue— ta k e  th e  M in istry  to  ta s k  for 
say in g  t h a t  . . . “ i t  is  im possib le to  
s to re  e le c tric ity  ” . . . . w hen  in  f a c t  th e  
a ccu m u la to r does ju s t  t h a t  th ing . 
E v e ry o n e  ap p re c ia te s  w h a t th e  M in istry  
m ean s  in  th e ir  w arn in g s  a g a in s t p ro b 
ab le  e lec tric ity  “  cut-offs,” b u t  th e  w ay  
in  w hich  th e y  ex p ress  them selves is  
b o th  in acc u ra te , m islead ing  a n d  u n tid y . 
T he  c o m p la in t w hich tlio  accu m u la to r 
m a k e rs  lodge a g a in s t th e  M in istry  is 
re a so n ab le  enough  a n d  calls fo r som e 
official an sw er if  on ly  to  m ak e  th e  
position  c lea r to  th o se  m em b ers  of th e  
p u b lic  w ho, in  th e  e v e n t o f a n  e lec tric ity  
cut-off in  th e ir  a re a  m a y  find  th e m 
selves en joy ing  th e  a d v a n ta g e s  of th e  
em ergency  a n d  p eak  load  sy s tem s w hich  
th e  a c c u m u la to r  in  c e r ta in  c ircum 
s ta n c e s  m a k e s  possible.
Plugs and Sockets

A T T E N T IO N  w as d raw n  la s t w eek 
to  th e  fac t th a t  th e  p lu g  a n d  socket 

con tro v ersy , in s te a d  of being  a b a te d  by  
th e  B .S .I. specification , is, if  an y th in g , 
m ore  in tense . W ere i t  n o t  for th e  e x te n 
sive bu ild ing  p rog ram m es w hich  m u st, 
sooner o r  la te r , com m ence in  e a rn es t, th e  
p osition  in  w hich  th e  in s ta lla tio n  tra d e  
finds itse lf w ould  b e  b a d  enough, b u t 
w ith  th e  tr a d e  facing  a n  im m ed ia te  
fu tu re  w hich  p rom ises to  b e  th e  b u sie s t 
in  i t s  h is to ry , th e  c ircum stances a re  even 
m o re  serious. As th in g s  are , som e local 
a u th o ritie s— th e  onlv p e rm itte d  bu ilders

fo r th e  tim e  being—a re  ignoring  th e  
specification  a lto g e th e r a n d  in s ta llin g  
13A  p lugs a n d  sockets Of th e  ty p o  d e 
scribed  in  these  pages som e tim e  ago ; 
o th e rs  a re  co n tin u in g  w ith  th e ir  p re -w ar 
p ra c tic e ; w hile a  few  o th e rs  a re  con
sidering  th e  ad o p tio n  of th e  s tan d a rd . 
As to  th e  m erits  o r o therw ise of th e  
B .S .I. specification , t h a t  is  a  m a tte r  for 
th e  in d u s try  a n d  th e  u ser to  decide, a n d  
in  d raw ing  th e ir  a t te n tio n  to  th e  urgency  
of th e  m a tte r  i t  is, w e feel, n o t o u t of 
p lace to  rem in d  th e m  t h a t  th e  n u m b er of 
tem p o ra ry  dw ellings being  e rec ted  is 
a lread y  large. M any o f th e  te n a n ts  of 
these  w ill u se  e lec tric ity  fo r pu rposes 
o th e r th a n  lig h tin g  fo r th e  f irs t tim e, a n d  
if a s  a  re su lt of indecision  w ith  reg a rd  
to  p lu g  a n d  socke t d e ta ils  th e ir  in s ta lla 
tions a re  to  be  as in a d e q u a te  a s  wore 
m o s t p re -w a r d om estic  ’ w iring  se r
vices. th e y  m a y  do  th e  in d u s try  ir re 
p a ra b le  h a rm , besides causing  th e  new  
consum ers considerab le  d isap p o in tm en t. 
T h e  n eed  fo r flex ib ility  of in s ta lla t io n  is 
ag reed  b y  a ll p a r t ie s  a s  be ing  th e  b e s t 
so lu tion  for popu larising  e lec tric ity  oven 
fu r th e r , w hile a t  th e  sam e tim e  sa tisfy 
ing  th e  m o s t ex ac tin g  consum er. T h a t  
be in g  so, s e ttle m e n t o f th e  p re sen t con 
tro v e rsy  a s  to  h ow  th is  o b je c t can  b e s t 
be  ach ieved  is su re ly  n o t  b ey o n d  th e  
reason ing  pow er of th e  in d u s try ?
Electricity in Farm Buildings
A P P R E C ÏA T IO N  of th e  serv ice  

AV w hich  e lec tric ity  h a s  to  offer th e  
fa rm e r is  m ad e  b y  th e  com m ittee  
w hich, a p p o in te d  b y  th e  M in ister o f  
A gricu ltu re  in  1942, la s t  w eek p u b 
lished  its  reco m m en d a tio n s  resp ec tin g  
fa rm  build ings. T he  co m m ittee  is in  
brie’f, in  fu ll s u p p o r t o f th e  find ings 
pub lished  in  S tu d y  No. 11 on th e  su b je c t 
of e lec trica l in s ta lla tio n s , a n d  th e  p a ra 
g ra p h s  w hich  ap p e a r  from  tim e  to  tim e  
in  th e  re p o r t  reg a rd in g  a rtific ia l lig h t
ing, show  ap p rec ia tio n  of th e  close r e 
la tio n sh ip  be tw een  fa rm  bu ild in g s a n d  
e lec tric ity  w hen  d e te rm in in g  th e  
efficiency of th o se  bu ild ings. T h e  com 
m itte e  is  so  u n d e rs ta n d in g  of th e  im 
p o r ta n t  p a r t  w hich  e lec trica l serv ice 
can  a n d  w ill ev e n tu a lly  p lay  in  th e  
econom ics of fa rm in g  th a t  i t  rep ro d u ces 
in  i t s  re p o r t  over six  pages of q u o ta 
tio n s  from  th e  s ta te m e n ts  m a d e  in  
S tu d y  N o. 11 resp ec tin g  e lec trica l in 
s ta lla tio n s , a n d  if  th is  w ere  n o t  enough , 
receives su p p o r t  from  th e  F ire  M anager
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of th e  N .F .U . In su ra n c e  Society. T he 
re p o r t, pu b lish ed  a s  S tu d y  17, is, of 
course, m a in ly  concerned  w ith  bu ild ings 
b u t  th e re  a re  w ith in  i t s  pages m an y  
s ta te m e n ts  w hich, besides m ak in g  in 
te re s tin g  read in g  fo r th e  e lec trica l in 
d u s try , g ive en co u rag em en t a n d  hope 
for th e  fu tu re .
Generation of Electricity

F O R  th e  f irs t tim e  since th e  early  
tw en ties, th e  to ta l  e lec tric ity  o u t

p u t  fo r th e  U n ite d  K in g d o m  is show ing 
a  decline. I n  th e  11 m o n th s  o f 1945 u p  
to  th e  en d  o f N o v em b er th e  o u tp u t w as
33 601 m illion  un its , co m p ared  w ith
34 612 m illions fo r th e  co rrespond ing  
perio d  of 1944— a  decrease  o f 2.9 per 
cen t. F o r  N o v em b er th e  figure w as 
3 463 m illion  u n its , a g a in s t 3 598 m il
lion  fo r th e  sam e  m o n th  la s t  yea r, a  
d ro p  of 3.7 p e r  cen t. T h is  fa lling  aw ay  
is a t t r ib u ta b le  to  th e  change-over from  
w ar p ro d u c tio n  to  th e  m ore  n o rm al 
w ork ing  cond itions of peace, a n d  re la 
tiv e  slowness in  reconversion . T h e  slight 
se t-b ack , . th o u g h  tem p o ra ry , w ill in  
a  w ay  a ss is t th e  su p p ly  in d u s try  to  
o v e rh au l a t  le a s t som e of i t s  p la n t  a n d  
m a y  in  som e q u a r te r s  b e  w elcom ed. I n 
c iden ta lly , o th e r  su p p ly  new s th is  
w eek concerns th e  ap p lic a tio n  b y  th e  
C en tra l B o a rd  to  th e  C om m issioners, 
fo r a u th o r ity  to  increase  th e ir  bo rrow - 
in g  pow ers from  £70  000 000 to  
£100 000 000, in  o rd er, w e p resum e, to  
ad v a n c e  th e ir  £450 000 000 ex tension  
program m e.
Home-made Lamp Standards

T H E  sc a rc ity  of su ch  th in g s  a s  tab le  
a n d  desk  lam p s h a s  a p p a re n tly  r e 

su lte d  in  a  n u m b er o f en te rp ris in g  p e r
so n s  ap p ly in g  th e ir  energies to  m ak in g  
th e ir  ow n a n d  p re se n tin g  th e m  to  th e ir  
fr ien d s  a s  C h ris tm as  p re sen ts . T h e  
id ea  is  u n d e rs ta n d a b le  to  sa y  th e  least, 
b u t  since  th e  fin ished  a rtic le s  in  all th e  
cases w e h a v e  seen  a re  likely  to  lead  
to  troub le , if n o th in g  m o re  serious, we 
suggest t h a t  th e re  b e  h u n g  in  e lec tric ity  
show room s su ita b le  w arn in g s  a g a in s t 
th e  use  of su ch  app liances w ith o u t th e ir  
f irs t  be ing  ex am in ed  b y  a  responsib le  
w irem an  o r show room  a ss is ta n t. T he 
in g en u ity  w h ich  c a n  b e  d isp layed  in  
a d a p tin g  v a rio u s  dom estic  a r tic le s  fo r 
use  a s  ta b le  s ta n d a rd  la m p s  is  tru ly  r e 
m ark ab le , w hile th e  ease w ith  w hich 
lam p h o ld e rs  can  bo w ired  u p  h a s  a p 

p a re n tly  been  ta k e n  b y  m a n y  w ho a re  
unqualified  to  do  th e  w ork, a s  an  
in v ita tio n  to  g ive expression  to  th e ir 
in v en tiv e  pow ers. W hile th e  flexibles 
a re  now, a n d  th e  lam pho lders  secure 
as to  th e ir  fitting , th ese  hom e-m ade 
lam p  s ta n d a rd s  m a y  b e  sa fe  en o u g h ; 
w ith  av e rag e  use how ever, th e ir  design 
in  m o s t cases is su ch  th a t  sooner .or 
la te r  th e ir  u se rs  w ill be exposed  to  

•bare  co n d u c to rs— w ith  re su lts  ag a in s t 
w hich th e  pub lic  shou ld  b e  w arned .

An Interesting Broadcast

T H O S E  who on S unday  h e a rd  in  
th e  H om e Serv ice b ro a d c a s t th e  

tr ib u te  w hich  S ir H e n r y  T i z a r d  p a id  
th e  la te  L o rd  R u t h e r f o r d , w ill h av e  
lis ten ed  w ith  m o re  th a n  av e rag e  in 
te re s t. T he  reaso n  fo r th is  w as t h a t  
Sir H e n r y  n o t  only  spoke of th e  o u t
s ta n d in g  w o rk  a sso c ia ted  w ith  th e  
n am e o f R u th e rfo rd , b u t  ho co n triv ed  
b y  m e a n s  of re co rd s  m ad e  e x a c tly  fo u r
te en  y e a rs  ago, to  a llow  th e  m a n  to  
sp eak  fo r h im self o n  th e  su b je c t o f th e  
nucleus. T h is  tr e a tm e n t o f h is b ro a d 
cast, p u ts  S ir H e n r y  in  a  class deserv 
ing  of fu r th e r  a tte n tio n  b y  th e  B.B.C. 
A s to  th e  ta lk  itself, i t  w as a  m as te rly  
t r ib u te  in  -words w hich  even  th e  le a s t 
sc ien tifically -m inded  could  u n d e rs ta n d , 
w hile a t  th e  sam e  tim e  ho ld ing  th e  a t 
ten tio n  of th o se  b e tte r  a cq u a in ted  w ith  
physics.

Christmas Greeting#

W H E R E A S  th is  tim e  la s t  y e a r  we 
w ere looking fo rw a rd  w ith  con

fidence to  a n  ea rly  a n d  v ic to rio u s  con
clusion of th e  w ar, w e can  to -d a y  con 
te m p la te  a  C h ris tm as  p e rio d  free  from  
th e  m a jo r  an x ie tie s  w h ich  h o stilitie s  
c rea ted . T h e  in d u s try  can  b y  com 
p a riso n  re g a rd  i t s  fu tu re  m ore  in  te rm s  
o f peace-tim e  ex p an sio n  a n d  fo r th o se  
w ho a re  fo r tu n a te  enough  to  b e  ab le  to  
ta k e  M onday  a s  a  ho liday , th e  C h ris t
m a s  period  w ill offer a  b rie f  re sp ite  
from  w h a t h a s  b een  fo r ev e ry b o d y  in  
th e  in d u s try  a  y e a r  o f co n cen tra tio n  of 
effort, f irs t fo r  w a r a n d  la t te r ly  fo r r e 
conversion. T o all our readers, in  a n d  
o u t of th e  in d u s try , w e send our g reetings, 
coupling  w ith  th e m  o u r  b e s t  w ishes fo r 
th e  N ew  Y e a r—a  y e a r  w hich  prom ises 
so m u ch  in  th e  w ay  o f e lec trica l develop
m en t, expansion , a n d  ad o p tio n  of th e  
e lec trica l id e a  b y  o th e r  in d u s trie s .



690 TH E ELECTRICIAN December 21, 1945

Nationalisation of French Supply
From Our Paris Correspondent

TWO stages are  envisaged in the 
nationalisation of electricity  to  take 

place in  (France. T here will first .be a 
period during w hich there is a  mobilisation 
and  census of p roperty  to  form  a  basis for 
a  provisional estim ate  of com pensation, and  
also an  opportun ity  to  create  new  organs 
for adm inistration . The second period, 
which, i t  is expected, will come two years 
la ter, will consist of th e  expropriation  of 
th e  existing companies, whose p roperty  will 
be tak en  over by  the S ta te . T he la tte r  will 
m anage production  an d  transport, while 
d is tribu tion  will bo th rough  local col
lectives.

A Quasi-Monopoly
U p to  the presen t, electricity  in terests 

form ed one of th e  m ost powerful tru s ts  in 
F rance, consisting of over 1 500 d is tr ib u t
ing companies, 350 producing companies, 
an d  ab o u t 100 dealing w ith  transport. 
A ncillary production w as undertaken  b y  a  
fu r th e r 1 000 companies. A ctually , four 
large companies control th e  industry , 
nam ely, th e  C .P .D .E ., the  N ord-Lum iere, 
Energie E lectrique d u  littoral M editer
ranean , an d  Lyonnaise des E au x . These 
com panies constitu te  a  quasi-monopoly 
which is na tu ra lly  opposed to  an y  tra n s
fer of property .

O pponents of th e  schem e are  pointing o u t 
th a t  th e  change-over will involve such a 
dislocation as to  paralyse th e  economy of 
th e ’coun try  fo r a  period. T hey have p u t 
forw ard a  p lan  as a counter to th a t  of 
the C .G.T. (French T .U .C .), in  w hich they 
propose to  concentrate on co-ordinating the 
work of th e  m any  pow er supply  com
panies.

W hile assuring th e  State- a  voice in  ad 
m inistration , th e  transfer of p roperty  would 
be invalidated  on the grounds t h a t  com
pensation  to bo paid  would create  an  im 
possible bu rden  for the budget. T he C.G.T. 
p lan  recom m ends the adm inistra tion  to ' be 
in  th e  hands of a  director-general and  an  
adm inistrative council comprising repre
sen tatives of th e  S tate , producers and  con
sum ers.

E stim ates show th a t  governm ent 
m onopoly of electricity  production should 
increase national production from 10 000 
million kW h to  11 000 million kW h in th e r
m al sta tions, and  from  13 000 million kW h 
to  23 000 million kW h in hydro-electric 
p lan ts. T he national electricity servico will 
consist of- an  adm in istra tive  council of 15 
m em bers m ade up  of five m em bers rep re
senting  th e  collective, five th e  producers, 
and  five for th e  consum ers. M embers will.be 
appoin ted  to  serve for six years, b ilt will be

liable to  recall a t  any  tim e for default. 
They are to  be appointed  from personnel 
free from  any  financial in te rest in  th e  p ro 
duction, tran sp o rt o r d istribu tion  of 
electrical energy .

Barrages Almost Dry
Only a m iracle o r e igh t days of to rren tia l 

rainfall can possibly restore  th e  position of 
e lec tricity  supply  in  F rance  to-day. T he 
Massif Central barrages are alm ost dry, des
pite  a  heavy  fall of ra in  some days ago, and 
production lias fallen to  as low as 
2 600 000 kW h.

P roduction  in th is area, w hich used to  be  
more th an  enough fo r local needs, is now 
falling so fa r  sh o rt th a t  c u rren t is h a rin g  
to  be  im ported  from  therm al p lan ts, th u s 
aggravating  the already  serious coal 
shortage. Paris,. which is norm ally 
supplied half by  therm al an d  half b y  hydro- 
electrically produced cu rren t, is having to  
expo rt therm al energy to  o th er regions, and  
consum ption of coal has increased by 60 000 
tons a  week, w hich is still n o t sufficient 
to  cope w ith all dem ands. P aris reserves of 
coal have  fallen to  a  three-days’ supply, 
while in  th e  n o rth  of F rance reserves are 
down to a  two. days’ supply. T he sudden 
severe cold w eather has also increased 
domestic consum ption.

Consumption Cuts
D rastic cu ts in consum ption h av e  already 

s ta rted , as a lthough production of elec
tric ity  is up  to  94 per cent, of its pre-w ar 
figure, an  additional 20 000 tons of coal a  
d ay  w ould be  necessary to  ease th e  position 
further. A t least 30 m illiard kW h a  year 
would need to  be m ade available to  
accelerate economic recovery, w hereas only 
23 m illiard kW h a re  available a t  th e  
p resen t tim e.

W ork in  non-priority  industries has been 
c u t to  th ree  .days a  week, industries in  one 
section working M onday, W ednesday and  
F riday , while tho o thers w ork Tuesday, 
T hursday  and  S aturday . D om estic cu rren t 
■has been c u t system atically all over Paris 
for six half days á  week, an d  all window 
lighting and  publicity  lighting are stric tly  
forbidden. Shops, excepting chem ists’ and  
food stores, m ust close a t  6 p .m ., and  re
duce lighting a fte r 5 p .m . This will la s t 
for fifteen days, an d  if, by  then , the posi
tion  has n o t im proved, shops will be closed 
a t  5 p .m . Cafe lighting and  s tre e t lighting 
will be reduced to  a  m inim um , and  th e  
m etropolitan  underground will dose one 
ho u r earlier. P riv a te  consum ers using 
over th e ir  allocation will be  c u t off com
pletely.
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Electromagnetic Pressure Recorder55
By H. H. BAXTER, B.Sc.(Eng.), A.M .I.E.E.

O N E of th e  problem s w ith  w hich the 
E lectrical R esearch Association has to  

deal is th e  m easurem ent of th e  transien t 
pressures se t u p  during th e  operation  of 
sw itch and  fuse gear, and  several m ethods 
o f recording these have 'been tried  d u r
ing th e  p a s t tw en ty  years. These include

th e  carbon resistor, th e  Collins m icro
indicator, th e  piezo-electric and  the 
variable capacitor. The carbon resistor was 
abandoned, m ainly because of an  unstable 
zero an d  a  high tem pera tu re  co-efficient. 
T he micro-indicator*, though extensively 
used, is lim ited to  relatively  low fre
quencies an d  is aw kw ard to  correlate w ith 
o th e r m easured quantities. T he piezo
electric ty p e t is good as regards frequency 
response and  ease of correlation b u t elec
trica l leakage renders sta tic  calibration im 
practicable. T he capacitor typo has been 
extensively used in  sw itchgear researches, 
th e  change in  capacity  consequent upon 
th e  m ovem ent of a diaphragm  causing a 
change in th e  response of a  resonant cir
cu it!  an d  has been found reasonably sa tis
factory . A pressure recorder was, how
ever, needed in  connection w ith  recen t de
velopm ents in fuse research. T he existing 
recorder of the capacitor _ type  w as no t 
available and  as i t  is ra th e r  e laborate, its  . 
duplication  was n o t convenient.

T he electrom agnetic p ressure recorder 
described herein was therefore developed, 
th e  m ain  problem  being to  produce a  pres
sure a c tu a ted  u n it of sufficiently email 
dim ensions. T he in ternal dim ensions of a  
rep resen tative cartridge fuse f o r . domestic 
use m ay be taken  as ab o u t 2 in . long by 
i  in . d iam eter, th e  volum e being abou t 
0.4 cu. in . The additional volum e due’ to 
th e  pressure u n it  m u s t be small com pared 
w ith  th is if i t  is n o t to  m odify unduly

the pressure in the fuse ; for th e  u n it de
scribed, th is  is ab o u t 0.01 cu. in ., an d  rep re
sents an  increase in the in ternal volume 
of the fuse of less th a n  5 per cent.

In  viow of th e  com plicated ancillary 
appara tu s already  noeded for fuse testing, 
i t  was deem ed desirable th a t  th e  pressure 
recorder should be as simple as possible, 
relatively free from electrical interference 
and  should n o t require frequen t calibra
tion. T he presen t device conforms to  those 
requirem ents.

The principle is n o t new, b u t certain  
features in  th e  construction and  use of 
th e  u n it m erit publication.

Several electrom agnetic pressure units 
have  been described in  th e  past§ , m ostly 
consisting of a single coil, th e  inductance 
of which is varied by th e  m ovem ent of a  
d iaphragm ; as th is inductance is usually 
inserted  in one arm  of a  bridge circuit, a  
sim ilar u n it is in serted  in an  ad jacen t arm  
of the bridge for balancing purposes. The 
duplication of the pressure u n it is a  com
plication w hich has been avoided in  th is 
instance." This resu lt has been achieved by 
using the voltage induced in a  secondary 
coil, ra th e r  th a n  by m easuring th e  change 
in inductance of th e  p rim ary  w inding; 
m ost of the secondary voltage, when there

T
Oscillograph

Fig. 2.—Circuit diagram of oscillator’

is no m echanical pressure on th e  diaphragm , 
being suppressed by the m ethod described 
in  th e  n e x t paragraph . The record obtained  
is in  th e  form  of a  m odulated  high frequency 
wave, th e  change in  am plitude being a

* Made by the Cambridge In s tru m en t Co. 
L td .

t  S ee  E .R .A . r e p o r t  R ef. G /T  58 (The 
E l e c t r ic ia n  V o l. c x iii, p .  121, J u l y  27, 
1934.

% Seo E .R .A . R ep o rt R ef. G /T 59  (Journal 
of Scientific In s trum en ts, Vol. xiv, p . 
173, May, 1937).

§ See for exam ple, Pearce and  E vans, 
J .I .E .E . ,  Vol. 71, p . 714, N ov.. 1932.

§§ B ased on E .R .A . R ep o rt R ef. G /T  188.
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measure of the pressure. The frequency 
of the supply to  th e  u n it m ust, therefore, 
be sufficiently high to give adequate  de
lineation of rap id  pressure fluctuations.

A sectional diagram  of th e  pressure u n it 
is shown in Fig. 1. A mild steel cylinder 
A, houses a close-fitting bobbin B, into

Fig. 3.—Pressure unit attached to a fuse
which a re  cem ented a. num ber of so ft 
iron  wires, C. W hen the  cem ent is se t the 
ends of the  wires are m achined a t  righ t 
angles to  the  axis of the bobbin, which 
is re ta ined  in  the cylinder by the two 
fixing screws, D. These also hold the  te r 
m inal panel, E . The bobbin is w ound w ith 
prim ary and  secondary coils, P  and  S re 
spectively, each of 250 tu rn s of No. 44 
s.w .g. -wire, the d .c. resistance being ap 
proxim ately 18 ohms each. The tem pered 
steel d iaphragm  F , 0.0065 in. th ick  is of 
1 in. d iam eter and  th e  calculated  resonan t 
frequency is nearly  20 000 cycles per 
second. The gap betw een the  diaphragm  
and th e  end of th e  iron wires is 0.012 in. to
0.015 in ., th e  u n it being designed for a 
m axim um  pressure of 500 lb ./s q .  in . Tire 
hexagonal brass end, G, is suitably 
th readed  for a ttach m en t to  th e  appara tu s 
u nder test. The hole H , in to  which is 
inserted  a  p in  spanner w hen assem bling-the 
unit, serves as a  p ressure relief in  the even t 
of leakage past the diaphragm . A photo
graph of th e  u n it a ttach ed  to  a  fuse is 
shown in Fig. 3.

The u n it is simple to  use. A given, and  
constan t a.c. voltage is applied to  th e  p rim 
ary  coil, which induces a voltage in the 
secondary co il; if pressure is applied to 
th e  diaphragm , causing i t  to  m ove closer 
to the so ft iron core, th e  secondary' voltage 
will increase. _ W ith  th is p articu lar u n it 
th e  increase in secondary voltage is ap 
proximately' 5 per cent, per 100 lb . per sq. 
in. so that- a pressure of 500 lb ./ s q .  in. 
gives a  25 per cent, increase in  secondary' 
voltage, th e  relative percentage increase

being closely proportional to  th e  pressure.
The percentage increase in secondary 

voltage is substan tia lly  independent of 
frequency, w ithin reasonable lim its of fre
quency fluctuation b u t i t  is im p o rtan t to 
m aintain  the primary' voltage co n stan t; 
th is voltage is set by  m eans of a  voltm eter 
ju s t before each test.

The u n it m ay be operated  a t  any con
venient frequency' betw een ab o u t 50 and  
5 000 cycles per second; when the pressure 
takes several milli-seconds to reach its peak 
value a  frequency, of ab o u t 1 000 cycles 
per second is convenient and  a  D uddell 
oscillograph can be used for recording p u r
poses. A t frequencies above 2 000 cy’cles 
per second the use of a  eathode’-ray oscillo
g raph  m ay bo preferable.

The circuit diagram  is show n in Fig. 2. 
V, is th e  oscillator valve an d  V, th e  o u tp u t 
valve. The h .t. supply u n it is n o t shown.

By' employing an o u tp u t valve the fre
quency of oscillation is unaffected by' 
changes in the  o u tp u t c ircuit so th a t  the 
o u tp u t from the pressure u n it can also be 
used as a tim ing wave if desired. The fre
quency of oscillation need n o t be accurately 
known unless i t  is also required for tuning 
purposes, nor is a high degree of stability  
in th e  oscillator necessary, a change in 
frequency of one or tw o per oent. causing 
no appreciable error.

At a  frequency of 1 000 cy'cles per 
second, a  voltage up to 8 V is applied to 
the prim ary  coil of the pressure un it, th e  
corresponding secondary' voltage being 
ab o u t 3 V (r.m .s.) or 4.5 V (peak). W hen 
using a D uddell oscillograph the o u tp u t 
from the secondary' coil is rectified by' a  
haif-w ave rectifier and opposed by' a 4 V

in.

I
Fig. 4.—Typical pressure record

b a tte ry , so th a t  only the  peaks of the 
waves are recorded. By suppressing m ost 
of the standing cu rren t tile oscillograph has 
only' to deal w ith the increase in th e  cu rren t 
resulting from  th e  m ovem ent of tho 
d iaphragm . A typical oscillogram) | is 
shown in Fig. 4. (Pressure calibration  
1.5 mm . per 100 lb . / s q .  in.)

W hen using a  cathode-ray  oscillograph 
the secondary' of th e  p ressure u n it is con
nected  to  a  70 to  1 ra tio  transform er (a
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small microphone transform er w ith  a 
M u-metal core has been successfully used) 
giving abou t 200 V for operating the 
cathode-ray  tube. Rectification and  sup
pression of th e  standing voltage is unneces
sary  as th e  trace  can be biased to  one side 
of th e  screen, so th a t only the peaks of 
the waves appear. A pressure tof 500 

lb ./s q .  in. will then  givo an  increase in 
voltage of some 50 V. W here a lower pres
sure range is t< be recorded a th inner 
d iaphragm  m ay be used.

In. conclusion i t  m ay bo said th a t  the 
m iniature electro-m agnetic pressure re 

corder described embodies high resonant 
frequency of d iaph ragm ; freedom  from  
electrical in terfe rence; is insensitive to 
sm all d rifts in  freq u en cy ; is stab le  and  
gives substan tia lly  linear calib ration ; gives 
case of correlation w ith o ther d a ta ;  and 
m easures sta tic  and  dynam ic pressures.

T he au thor is indeb ted  to  th e  E lectrical 
Research Association for permission to 
publish th is account.
i! Duo to  . the  poor response of th e  oscillo

graph the stand ing  cu rren t resem bles 
a  sine w av e ; actually  it  is a  series of 
peaks.

Electrical Personalities
We are always glad to receive from  readers news of their social and business activities for  

publication in  this page. Paragraphs should be as brief as possible
Dubilicr Condenser Co. (1925), L td ., 

have appointed Wing Commander Humfrey 
Andrewes, la te  Chief 
R ad ar Officer, Baso 
Air Forces, S. E. 
Asia Command, their 
laboratory m anager. 
Ho has had  a  wide 
experience of radio, 
radar, and  electronic 
engineering and  will 
be responsible for all 
research and  develop
m en t in connection 
w ith  the com pany’s 
products.

Mr. J. C. Stewart 
has been appointed 

Wing Cdr.H . Andrewes secretary of the E lec
trical T rades Com

mercial T ravellers’ Association in succession 
to Mr. C. E . R . H ickm an, -who resigned 
for business reasons.

Mr, S. A. Gaskell and  Mr. A. D. 
Mackenzie have joined the board  of Bruce 
Peebles an d  Co., L td .

T he Rt. Hon. Edward Leslie Burgln, 
M inister of T ransport, 1937 to  1940, left 
£79 042 (net £64 793). D u ty  £13 424.

Mr. John Dewhirst Mantle, chairm an 
of A. A. Jones an d  Shipm an, L td ., left 
£90 122 (net personalty  £58 523).

S outhport Corporation E lectricity  Com
m ittee has appointed  Mr. D. F. Grant, 
senior assistan t, as depu ty  borough elec
trical engineer.

An electric b lanket, an um brella, a 
flowering p lan t and  a bouquet, have been 
presented to  Mrs. H. W, Seymour, form er 
chairm an of B lackburn  branch  of the 
E lectrical Association for W omen.

One of the m em bers of a “  B rains T ru s t ,” 
held on D ecem ber 11, by  th e  Preston  
W om en Citizens’ Association, w as Mr. G. A. 
Robertson, th e  borough electrical engineer.

Miss Jasmine Bligh, one of the two

original television announcers a t  the 
A lexandra Palace, Muswell Hill, is to  re tu rn  
there when th e  service is resum ed.

T he N orth  E astern  M arine Engineering 
Co. (1938), L td ., announces th a t  Mr. 
George M. Smibert has been made a 
d irector of th e  com pany. This appo in tm en t 
will relieve Mr. Jo h n  Neill of certain  of his 
duties a t  th e  W allsend works.

M achynlleth E lectricity  Supply Company 
has appointed  Mr. I. W. Williams as works 
m anager. A t p resen t ho holds an appo in t
m ent under the N orth  W ales Pow er Com
pany a t  Pwllheli.

A special tr ib u te  was paid a t  a  recent 
meeting of tho  M aidenhead Town Council 
to  the w ork of Mr. C. A. Britton, borough 
electrical engineer, w ho was a ttend ing  tho  
m eeting for th e  la s t tim e prior to  taking 
up a  new post in  the Sudan.

Mr. E. S. Little has been  appoin ted  secre
ta ry  of the B ritish Thom son-Houston Co., 
L td . M r. L ittle , who is a  director of the 
com pany, will combine th e  duties of secre
ta ry  w ith  those of his existing position of 
com ptroller.

Aid. J. D. Hinks, who has been chair
m an of D arlington T ransport, Gas and  
E lectric ity  Comm ittee for six years, has 
been appointed  chairm an of the  N orthern  
a rea  of the M unicipal T ransport Associa
tion.

Mr. Harry Williams, works m anager of 
the P ark  G ate Iron  and Steel Co., L td ., 
Rotherham , who has been appointed  direc
to r and  general m anager, began his career 
w ith the firm as an apprentice in th e  elec
trical departm en t.

Mr. William Harrison, m anager of the 
B irm ingham  branch  of Cable an d  W ireless, 
L td ., is re tiring  a t  th e  end of th e  year. In  
1909 he opened the first cable office in  th a t  
city  for. th e  E aste rn  Telegraph-Com pany.

T he new  Associates in  electrical engin
eering of, th e  R oyal T echnical College, Glas
gow, adm itted  a t  a  m eeting held  in  th e
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college on Decem ber 9, were F , J .  B arclay 
(Bearsdon), A. A. D unn  (Uddingston), 
B . J .  F . G erry (Glasgow), a n d  D . C. 
G ilchrist (R utherglen).

The Eccles Council has placed on record 
its  appreciation  of th o  services of Mr. Frank 
Clark, commercial superin tenden t of th e  
electricity departm en t, who is ab o u t to 
retire , having reached the ago of 60. H e 
has been in th e  service of th e  undertak ing  
fo r 45 years.

Mr. L, F. Worthy, of the London T ele
com m unications Region, is retiring  on 
D ecem ber 31, a fte r fo rty-three years’ ser
vice in  the engineering departm en t of the  
N ational Telephone Co. and  P ost Office E n 
gineering D epartm en t. H e was E x terna l 
A rea E ngineer in charge of w ar damage 
repairs to telecom m unications p lan t in  
the City area.

Mr. S. W. Fuller and  Mr. J. Russon, th e  
principals of T rustfu l P roducts, L td ., were 
a t  one tim e associated w ith  the lam p trade . 
T heir organisation has now secured the ser
vices of Mr. E . W hittaker, Mr. D . Mc- 
F arlane  E dgar, and  Mr. C. Clem ents, who 
are also know n in  the lam p trade. The 
address of tho  organisation is 100, St. 
M artin’s L ane, London, W .C .2.

Mr. J. Eccles, Liverpool c ity  electrical 
engineer, ac ted  as hos’t  to  a  p a rty  of ten  
B elgian engineers (m echanical, m etallu r
gical, m ining an d  electrical), who v isited  
Liverpool las t week. One of tho  p a rty , Mile. 
Marcello Y ernaux, said she decided to  take  
up electrical engineering as a  career, be
cause h e r fa th e r was an  engineer, and  she 
had  alw ays lived in  an  atm osphere of en
gineering.

T hree m em bers of the  Swedish D irec
to ra te  of Telegraphs are  to  v isit London 
n ex t m on th  to  s tu d y  th e  B ritish  oversea 
system  controlled by Cable an d  W ireless, 
L td ., who opera te  a  d irect photo  telegraph 
c ircu it w ith  Stockholm . The p a rty  will 
com prise Mr. S. A. G ejer and  Mr. K . J .  T . 
E kstrom , engineers of th e  B oard  .of 
Swedish T elegraphs, an d  Mr. G. T . A. 
W idlund, superin tenden t of th e  Stockholm 
R adio  C entre.

T he M inistry of Fuel an d  Pow er exhibi
tion, “  O ther People’s Jobs ”  was opened 
in  th e  Scottish Building C entre, Sauchiehall 
S tree t, Glasgow, on D ecem ber 5, by the 
Countess of Elgint a n d  was a tten d ed  by  
F ord  Balfour, Regional Commissioner, and 
Sir P a trick  Dollan, chairm an of th e  Fuel 
Efficiency Com m ittee. The exhibition in 
cludes exam ples of m odern electrical 
dom estic appliances. A dvocating th e  use 
of m odem  equipm ent, th e  Countess said 
th a t  u nder p resen t solid fuel m ethods some 
five-sixths of th e  h e a t produced w en t up  
th e  chim ney.

In  recognition of efficient and  long ser
vice, seven employees of R . D arbyshire, 
(W holesale), L td ., electrical an d  wireless

engineers, Blackpool, were presen ted  w ith 
o rd inary  shares in  the  com pany a t  a  silver 
jubilee d inner an d  dance on Decem ber 5. 
Mrs. D arbyshire also handed  savings cer
tificates to  four of the firm ’s ex-Servicemen. 
Mr. R . D arbysh ire  (m anaging director) said 
certificates w ere p u t  aside for employees 
in  th e  Services a n d  d is tribu ted  on their 
dem obilisation. A sum  of £185 was raised 
for th e  E lectrical Industries’ B enevolent 
Association

A utom otive P roducts Co. , L td ., Leaming
ton  Spa, announce th a t  Mr. F. Rowarth 
has been appo in ted  general sales m ahager 
to  th e  associated companies (which include 
th e  Lockheed H ydraulic B rake Co., L td ., 
Borg and  Beck Co., L td ., etc.). Mr. 
R ow arth  is well know n in the a irc ra ft in 
dustry , a n d  was chief engineer a t  th e  Air 
M inistry experim ental sta tions a t  M artle- 
sham  H ea th  and  Boscombe Down. D uring 
the  w ar, he w as in  charge of one of tho 
technical sections of the M inistry of Air
c ra ft P roduction . H e comm enced his now 
duties Decem ber 10.

Obituary
Sir Alfred Robinson, a t  Bristol on 

Decem ber 16, aged 66 years. H e h ad  been 
South-W est Regional T ran sp o rt Com
missioner since 1941, an d  D epu ty  Secre
ta ry , M inistry of T ranspo rt, from 1934 to  
1940.

Mr. Percy Rosling, a t  Lower Bourne, 
F arnham , Surrey, on D ecem ber 13. H e 
was general m anager of W . T . H enley’s 
Telegraph W orks Co., L td ., an d  w hen ho 
retired  in  March, 1932, he h ad  been w ith 
the com pany ju s t over 26 years. F or a  
tim e he w as H enley’s m anager in A ustralia. 
Mr. Rosling h ad  been a  m em ber of the
I .E .E . since its  incorporation in 1900, when 
he tran sfe rred  from  m em bership of the 
N orthern  Society of E lectrical Engineers. 
H e h ad  served as an  o rd inary  m em ber of 
th e  Council of the  I .E .E . an d  w as hon. 
treasu re r some years ago. Ho was also 
in terested  in  th e  B enevolent F und .

Mr. John Taylor, inven tor of th e  au to 
m atic sprinkler fire extinguisher and  alarm , 
aged S4 years. U n til h is re tirem en t three 
years ago, Mr. T aylor w as jo in t m anaging 
director an d  vice-chairm an of M ather and  
P la tt , L td ., of M anchester. A native  of 
B olton, he joined the Chemical F ire  Engine 
Co., a n d  afterw ards becam e a  p a rtn e r in 
the firm of Dowson an d  T aylor, fire en 
gineers, of B olton. I t  w as -with this firm 
th a t  he  developed th e  autom atic sprinkler 
incorporating a fire a larm  bell, w hich has 
become stan d ard  th roughou t th e  world. 
W hen M ather an d  P la t t  becam e a  lim ited 
com pany in  1889, th e y  absorbed th e  firm of 
Dowson an d  T aylor, an d  Mr. T aylor becam e 
one of th e  directors of the  new  com pany, 
tak ing  a special in te rest in th e  electrical side 
of th e  business.
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C O NTIN UIN G  from  the Decem ber 7 
issue, the review of electricity in  ships, 

m uch useful developm ent was m ade on the 
B ritish  side w ith turbo-electric propulsion 
during the war. I n  th e  words of Sir Amos 
L. A yre, w ho was. a t  the tim e D irector of 
M erchant Ship Building and  D eputy  Com 
troller of M erchant Slup Building and  R e
pair a t  th e  A dm iralty , when th e  stra in  on 
the production of geared tu rb ine  installa
tion  becam e too groat to  allow for all de
m ands to  bo m et, reso rt was m ade to 
turbo-electric sets. These were fitted  in a  
num ber of im p o rtan t ships, including some 
in teresting  heavy  w eight lifters, th e  k ind 
of ship w hich is able .to take  com plete pipe 
line installations, locomotives, dredgers and 
heavy  w ar m ateria l in  its  holds and  on its 
decks. A particu lar exam ple of this type  
of ship had  her m achinery ab a ft the 
holds w hich had  a  to ta l bale  capacity  of 
496 050 cu. f t . She vras a single screw 
ship in  w hich tu rbo-a ltem ato r, propelling 
m otor an d  contro l gear w ere m anufac
tu red  by  the G eneral E lectric Co., L td ., 
and  installed by  J .  and  G. K incaid and Co., 
well known as  m akers of m arine steam  and 
Diesel engines for a  num ber of years. The 
tu rb ine , of im pulse m ulti-phase design was 
coupled s tra ig h t to  th e  a lternato r. The 
a lte rna to r and  propelling m otor w ere of 
three-phase two-polo type  complete w ith 
air ventilation  system  an d  ven tila ting  fans.

Motor Propulsion
T he propelling m otor was direct-coupled 

to  a 17 in. d iam eter th ru s t  sh a ft w ith  a 
singlo th ru s t  collar. The m otor drove one 
four-bladed m anganese bronze propeller 
IS f t .  in  d iam eter w ith  a  developed surface 
of 121 sq. ft., an d  a  p itch  of ab o u t 
13 ft. 11 in. The m ain tu rb ine exhausted  
in to  a  surface condenser underneath  the 
tu rb ine. A m achinery control desk and 
propulsion cubicle was s itua ted  in  a  con
ven ien t position in  th e  m achinery space 
together w ith  an excitation  sw itchboard, 
a  26 kW  excitation  booster being a ttached  
to and driven from  a  400 kW  auxiliary 
steam  turbo-generator w hich la tte r  p ro
vided d .c . to  th e  ship a t  220 V. T here were 
tw o Babcock and  W ilcox boilers supplying 
steam  a t  460 lbs. per sq. in . w ith  a  steam  
tem peratu re  a t  th e  superheater o u tle t of 
750° F . In  addition  to  th e  400 kW  tu rbo 
generator there  were th ree  electric genera
tors of G .E.C . m ake, each direct-driven by 
a  H arland  B. and  W . Diesel engine, each 
generator hav ing  an  o u tp u t of 180 kW , 
220 V d .c . w hen running a t  500 r .p .m ., the 
generators being arranged in  parallel.

The use of turbo-eleotric m achinery in

ships w ith th e ir  power p lan t a f t  reached 
a  high phase of im portance in certa in  large 
tankers com pleted before th e  end of the 
Japanese w ar and  fitted  w ith  B .T-H . 
m achinery and  B abcock an d  W ilcox boilers. 
They could claim  to  be am ong th e  m ost 
powerful single screw ships afloat, w ith  a 
loaded deadw eight of 17 520 tons, a  gross 
tonnage of 12 667 tons and  an  oil ta n k  
capacity  (95 p e r cent, full) of 728 630 cu. ft. 
T here was also bunkering for 2 130 tons of 
fuel oil. The designed speed on loaded 
tr ia l was 17 knots.

Double Unit Propeller Shaft Motor
The propeller sh a ft was driven by  a  

double u n it synchronous typo propeller 
m otor operated  by tw o tu rbo -a lte rna to r 
sets. Tho m achinery was designed to  de
velop 11 000 s . h . p .  a t  m axim um  economy, 
b u t to  bo capable of m aintaining 13 000 
s . h . p .  continuously—high power on a 
single screw fo r any type of m achinery. 
T he arrangem ent of the tu rbo-a lternato rs 
and  propeller m otors w as such th a t  th e  ad 
vantages of a  tw in screw turbo-electric 
equipm ent were a tta ined , b u t in  a single 
screw vessel w ith, of course, th e  pro
pulsion advantages of a large low-speed 
propeller. This was done by having two 
electrically independent half m otors 
m ounted together in  th e  sam e fram e and 
driving on th e  sam e sh aft, each of the 
two sets of windings contribu ting  half tho 
to ta l sh a ft horse power under full load 
conditions, though economical opera
tion could be  obtained by  using one 
tu rbo-a lternato r an d  one half m otor u n it a t  
abou t th ree-quarters of the  m axim um  
sh ip’s speed.

Control was effected by lever-operated 
contac tor control equipm ent. Steam  con
ditions were 425 lbs. per sq. in . gauge pres- 
■sure and  740° F . to ta l tem pera tu re  a t  th e  
stop valve. W hen bo th  a lternato rs were 
running to  supply power to  drive the pro
peller sh a ft a t  speeds betw een 90 and  
122 r.p .m . the m axim um  continuous' ra ting  
of each of the two a lternato rs w as 5000 kVA, 
3 200 V, 4 150 T.p.m. W ith  one a lte rn a to r 
running, driving th e  propeller shaft a t  90 
r.p .m . o r below, the m axim um  continuous 
ra ting  of each a lte rn a to r was 4 000 kVA, 
2 460 V a t  3 060 r.p .m . F or th e  auxiliary 
electrical services th ere  w ere tw o B .T-H . 
560 kW , 220 V geared tu rbo -a ltem ato rs 
w ith self-contained condensers. S team  was 
supplied by  three Babcock and  W ilcox 
w ater tu b e  boilers, designed for a  working 
pressure of 450 lbs. p e r  sq. in. Superheaters 
capable of giving a steam  tem pera tu re  of 
750° F . w ere incorporated in  th e  boilers.
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By w ay of contrast, the U nited S ta tes 
s tandard  tankers of T 2 /S E /A 1  type which 
will be found on m any trade rou tes of 
the world in the nex t few years, are m uch 
smaller. They a re  in fa c t m ore in  line w ith 
pre-w ar tanker p ractice as regards size, 
the turbo-electrically propelled ships m en
tioned above being very special and  capable 
of working w ith  th e  fleet a t  sea. As a 
sidelight on the p roductiv ity  of American 
yards for this particu lar type , i t  m ay  be 
m entioned th a t th e  K aiser Co.’s Swan Island 
y a rd  in  California had  early  th is year com
pleted  well over 100 single screw  14) knots 
tankers of 16 560 tons dead-w eight capacity  
since it  laid  its  first keel, all having tu rbo 
electric m achinery bu ilt by the American 
General E lectric Co., w ith  Babcock and 
Wilcox boilers. T he vessels v'ere of single 
screw type  w ith a  single turbo-generator 
and  tw o w ater-tube boilers arranged on an 
elevated flat above and  a b a ft th e  main 
generator. This is an  im portan t example' 
of the flexibility of electric drive. The 
m ain tu rbo-a lternato r is supplied w ith 
super-heated  steam  a t  a  pressure of 450 lb. 
per sq. in. and  a tem pera tu re  of 730°F. 
from  two oil-fired w ater tube boilers. The 
m ain a lte rna to r has a  ra ting  of 5 400 kVA, 
2 370 V a t  3 715 r.p .m . T he m ain p ro 
pulsion m otor is an  80-pole synchronous in 
duction u n it ra te d  a t  6  0 0 0  to  6  600 s .h .p . 
a t  90 to 93 r.p .m ., 2 300/2  370 V, the 
excitation  voltage being 120. The m achine 
is designed for synchronising w ith  the  main 
generator a t  15 cycles.

Engineering Personnel
Apropos of th e  m ass production of such 

•a  large num ber of tankers on tho Pacific 
coast, it  is  in teresting  to  note th a t  up  to  
J a n u a ry  of this y ear over 600 specialised 
tanker engineers had  been g raduated  from  
th e  U .S. m aritim e service turbo-electric 
engineering school a t  Sausalito, California, 
th e  school tak ing  licensed engineers 
nom inated  b y  shipping companies for a 
th ree weeks’ course in advance tra in ing  in 
turbo-electric propulsion. This is an 
in teresting  indication  of the w ay in which 
specialised training is considered desirable 
an d  m ight perhaps p revent, if more widely 
adopted , un fo rtuna te  incidents such as th a t  
referred  to  in tho la s t issue in  connection 
w ith  a Diesel-electric ship.

Critics of electric propulsion will instance 
th is specialised training as an indication 
th a t  tho whole schem e is too com plicated 
for an  ord inary  shipowner to  adop t. A t 
th e  w orst tra in in g  is an  insurance prem ium , 
a t  the b e s t i t  is an  invita tion  to  b e tte r  
economy and  efficiency of operation.

Tho W estinghouso Co. has fitted  
turbo-electric drive, in to  troopships con
struc ted  in U .S. W est Coast shipyards. 
These are know n as the B .D .I . ships in 
which th e  propulsion an d  auxiliary

m achinery and the ir accessories are  s itua ted  
aniidships, tho  control equ ipm ent being 
on th e  second platform  in two sections in  
the forward and  a f t  m achinery spaces. 
This provides a  m axim um  efficiency for 
layout in th a t the m achinery is situa ted  
directly above the deep tan k  perm itting  
tho w eight of the m achinery to be  used to  
b e tte r advantage in ballasting and  
trim m ing, Propulsion equipm ent consists 
of two W estinghouse turbines of s tra igh t 
impulse type , each  direct-coupled to  a  
2 500 kW , 2 210V, three-phase 821 cycle, 
4 950 r.p .m . m axim um  continuous rating  
W estinghouso generator.

Forward and Aft Engine Rooms
T he forw ard engine room  norm ally 

supplies power to  ro ta te  th e  starboard  pro
peller, the p o rt screw is norm ally dri%'en 
from the a ft engine room, th is representing 
an  in teresting  dividing up of the tu rbo
electric power p lan t, no t norm ally seen in 
ships, b u t adop ted  in this case no d oub t 
because of the d u ty  of the vessel which 
under com bat load conditions carries ab o u t 
1 0 0 0  men, including sh ip’s crew and  officers 
and  all equ ipm ent necessary.

These ships have a tw in screw  arrange
m ent w ith  au tom atic  stab ility  regulation, 
a  W estinghouse developm ent, and  a  deviee 
which in  the form  of a  m otor generator se t 
controls excita tion  of th e  m ain generators, 
being responsive to  load changes on the 
propulsion motors.

In  general, the B ritish  turbo-electric 
ships now under construction are  simpler 
in their layout, th is being due to  the fac t 
th a t  they  are in tended  for peace-tim e 
du ties. The large C .P .R . ships have a  gross 
tonnage of ab o u t 1 0  0 0 0  tons, and are 
designed to  carry  1 0  800 tons dead weight. 
They have six holds w ith  largo hatches and  
ab o u t 2 0 0  0 0 0  cu. ft. refrigerator space. 
Large ships though they  are, i t  is in te rest
ing to no te  th a t they are  of the single 
screw typo.

This is a feature of recent electrical 
practice, where confidence is shown in the 
system  by th e  placing of so m uch power in 
one propulsion un it. A nother in teresting  
point ab o u t th e  C .P .R . ships is th a t  the 
turbo-generators a re  supplied by C. A. 
Parsons an d  Co., L td ., essentially  a  land  
firm. T he designed liorse-power of th e  
sh ip  is ab o u t 9 000, and  i t  is expected th a t 
a  sea speed of some 17 kno ts will be 
achieved. _ Steam  is to  be provided by  two 
Johnson 'type  oil-fired boilers, each of 
which is capable of providing sufficient 
power for propulsion and  o ther auxiliary  
purposes. This does n o t represen t the 
whole sto ry  of turbo-electric propulsion, b u t 
a t  least, is a  represen tative cross-section 
through developm ent.

(To be concluded.)
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Manufacturers’ Activities in 1945
Turbo-Alternators for Home and Overseas

M ANY im portan t orders for generating 
p lan t have been received by C. A. 

Parsons and  Co., L td ., during 1945, the 
m ajority  of them  being for a lte rnato rs of 
th e  high voltage type generating a t  33 000 
V. F o r this country  two 22 500 lcW turbo- 
a ltem a to rs  have been ordered for th e  
Valley R oad  power sta tion , B radford. The 
turbines for these sets will be of th e  two 
cylinder tandem  type  w ith a  single ended 
low pressure cylinder operating  a t  3 000 
r.p .m . One of the a lternators will bo of 
the high voltage type generating' a t  33 000 
V. A 40 000 k\V, 3 000 r.p .m . tu rb o 
a lternato r, the th ird  m achine to  bo sup
plied is on order for the E arley power 
sta tion , R eading, and  here again the a lte r
nato r will generate a t  33 0 0 0  V. For the 
H am s Hall “  B  ”  power sta tion  three 
fu rther m achines have been ordered, each 
to  develop an  o u tp u t of 53 500 kW . These 
machines will be similar to  th e  th ree  sets 
already installed. A 30 000 kW  two 
cylinder tandem  tu rbo-alter
n a to r is on order for th e  
Prince of W ales power station ,
R otherham . The trend  to 
w ards higher ro tational speeds 
for large o u tp u t tu rbo -a lter
na to rs  is shown by th e  fact 
th a t  in  1937, the com pany re 
ceived . an  order for two 
50 000 kW  m achines to  operate 
a t  3 000 r.p .m . for the Bun- 
nerong power sta tion , A ustra
lia, and  recently a  th ird  
m achine has been installed.
T he turb ines have throe cylin
ders in tandem , an d  w ork w ith 
steam  a t  600 lb ./ in s . pressure,
825° F . tem perature . The 
alternato rs generate a t  1 1  0 0 0

W hite B ay power sta tion , A ustralia, and  
ano ther 50 000 kW  m achine to  operate a t  
the same speed for Cossipore pow er sta tion , 
India. The a lternators for these two 
machines will be of the high voltage type 
generating a t  33 000 V. F or the Table 
Bay power station , South Africa, one fu r
ther machine for an o u fp u t of 40 000 kW  
a t a  speed of 3 000 r.p .m . and  generating 
a t  33 000 V, is under construction. Smaller 
sets w hich have been ordered for this 
country  and  abroad range in o u tp u t up 
to 20 000 kW . These m achines include a 
num ber of “  puss-off ”  turbo-geared- 
a lternators and  stra igh t condensing 
machines. Two turbo-blowers, each to  de
liver 50 000 cubic fee t of free air per 
m inute a t  a  pressure of 25 lbs., have been 
ordered for a  steel works in this country, 
and a turbo-com pressor to  deliver 1 0  0 0 0  

cubic feet of free a ir per m inute a t  a 
pressure of 1 0 0  lbs. has been ordered for 
a  coal mining com pany in Ind ia . D uring

v A  transformer in a N.W. England 
grid sub-station

33 kV/6 600 V/20 Ou-

16 000 kW 3 000 r.pm. Parsons turbo-alternator in an 
industrial plant in Canada

V. This year the com pany received a n  order 
for th e  supply of a  50 000 kW , 3 000 r.p .m . 
tu rbo-a lternato r to  be installed in the

the year, a  30 000 kW , 3 000 
r.p .m . tu rbo  - alternator, 
generating a t 22 000 V, was 
set to  work in the N ew port 
“  C ”  power sta tio n , A ustralia, 
and  a  12 500 kW , 3 600 r.p .m . 
tu rbo-a lte rnato r in the power 
house a t  H alifax, Nova Scotia. 
Sm aller m achines p u t into 
commission include, a  1 250 
kW  geared tu rbo-alternato r, 
and  three 4 000 kW , 3 00Ó 
r.p .m . tu rbo-alternators, all 
installed in  India.

The m ain propelling m achin
ery  required  for the  turbo-elec
tric  ship “ Beaverdell ”  has 

been com pleted and  was despatched to  
Greenock fo r assem bly' in  the ship. T he 
tran sp o rt of th e  m achinery presen ted  no
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difficulties w ith  the exception o£ th e  main 
propulsion m otor. I ts  he igh t of 15 feet 6  

inches precluded i t  being sen t by  rail, and

Additional three-component balance for 
R.A.F. high speed wind tunnel

for the same reason i t  could n o t be sen t 
by  road on account of its  being too large 
to  pass underneath  bridges en route. The 
m otor was, therefore, taken  a  sh o rt road 
journey to  Newcastle Quayside, w here i t  
was loaded on to  coaster and  taken  to  
Greenock by  sea. The to ta l he igh t of the 
load w hen placed on th e  special road 
vehicle was IS fee t 6  inches, th e  length 
being 19 feet, and  th e  w id th  16 ft. The 
w eight of th e  load was 110 tons. The 
construction  of tho  m achinery fo r two 
o ther liners is proceeding, an d  .an order for 
the  supply of the propulsion m achinery 
for a fou rth  liner has been received.

Tiro transform er departm en t have com
pleted , du ring  th e  p a s t year, a  nm nber 
of large transform ers, th e  m ost in teresting  
u n it being a  20 MVA, 3-phase tran s
form er w ith  voltage ra tio  of 33 000/6  600 
installed in  a  C .E.B . sub-station  in  the 
M idlands. This u n it is equipped w ith an 
on-load tap  changer of a new  design in 
.which the d iverter sw itches can be in
spected and  m ain tained  w ithou t opening up 
the m ain tap  changer tan k . P hase  separa
tion of the d iverter sw itches is achieved 
by th e  use of th ree  small ta n k s  which can 
easily be lowered, com plete w ith  oil, to  
expose th e  switches. T w o 'sep a ra te  “  A ”  
type  oil coolers, com plete w ith  fans, are 
fitted  to  provide O N /O F B  ty p e  cooling. 
The auxiliary w iring from  th e  fans, gas 
ac tu a ted  relays, and  ta p  changer is carried 
o u t w ith  “  P y ro tenax  ”  cable, ru n  in  ducts 
provided in  th e  foundation block. -All th e

cables term inate  in  a  m arshalling kiosk, 
which contains indicators for the  oil a n d  
winding tem pera tu res, also th e  m otor con
trol gear for th e  fans and  on load tap  
changer. The m ain o u tp u t of th e  departs 
m en t during th e  p a s t tw elve m onths, h as 
consisted of small and  m edium  sized tran s
formers, large num bers of which h ave  been 
com pleted, while there  are  still num erous 
orders in  hand . One b a tch  com prised 100 
3-phaso transform ers of various sizes fo r 
F rance. An outstand ing  fea tu re  of th e  
w ork undertaken  h as been th e  fu rth e r de
velopm ent- of th e  3-phase (underground) 
m ining type  transform er. In  th is sphere, 
dimensions, particu larly  th e  w id th  an d  
heigh t are  lim ited, an d  w hereas previously 
tho largest un its  ordered h ad  been in  th e  
region of 250 kVA, orders now being re 
ceived are  for 300 kVA, an d  th e  la te s t 
400 kVA. To keep the overall dimensions 
of these larger transfo rm ers w ithin th e  
specified lim its, which, incidentally , a re  
th e  samo as for th e  250 kVA un its, i t  has 
been necessary to  utilise th e  5-limb type 
of 3-pliase core. A large num ber- of ru ra l 
type  transform ers and  a rc  suppression 
coils also have been  constructed  during 
tho year. A num ber of sots of control gear 
for tho ancillary equipm ent used in con
junction  w ith  th e  larger transform ers have 
been com pleted an d  a fu r th e r 14 sets are 
now under construction in  .the panel sec
tion. Theso include junction  boxes and  
m arshalling kiosks for housing cooler m otor 
controls and  alarm  equipm ent, and  several 
wall-m ounting panels for the autom atic 
control of on-load tap  changing equipm ent 
w hereby th e  tap  changers can bo m ade 
to  operate  in an y  sequence. R ecently  a 
con trac t has been received covering th e  
m anufacture  of two 45 MVA, 132/33 kV, 
3-phase transform ers for the  C .E.B . Theso 
u n its  are  to  bo arranged for O N /O FB  
typo cooling, and equipped w ith  on-load 
tap  changers su itab le  for rem ote electrical 
control.

Wind Tunnel Balance
A t the optical works the additional three- 

com ponent balance for th e  R .A .F . H igh 
Speed W ind Tunnel w as com pleted and , 
a fte r  satisfactory  tests, installed a t  F am - 
borough. This balance, form s p a r t  of th e  
basic balance m anufactured  b y  the com- 
papy and  already in  operation. B y  
m eans of this appara tu s m easurem ents can 
now be m ade of all th e  forces acting on 
a model in the w ind stream . A continuous 
indication of th e  forces appears on dials 
grouped in a control panel, and  a  photo
graphic record is m ade to  provide sets of 
sim ultaneous readings. Design and  de
velopm ent work has been carried  o u t d u r
ing th e  y ear on A dm iralty  R ad ar equip
m ent, w hich is the largest and  m ost power
ful of its  type afloat.
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Electrical Development in India
From O ur Own Correspondent

T H I1'. G overnm ent of Mysore, i t  is 
reliably  sta ted , have . sanctioned th e  

five-year schem e of post-w ar developm ent 
of th e  Jog  hydro-electric pro ject in  its 
second stage, estim ated  to  cost R s. 5 crores. 
T he first stage of the project under con
struction , is expected  to  be  finished by the 
end  of 1946, its  generating capacity  being 
48 000 kW . Provision has been m ade for 
installing additional generators, an d  the 
second stage of th e  project, w hen com
pleted , is expected  to  generate an add i
tional 72 000 kW , raising th e  to ta l 
capacity  to  1 2 0  0 0 0  kW.

Effects of War on Costs
A n exam ination  of the effects of the  w ar 

on  the finances of the M adras G overnm ent’s 
electricity  undertak ing  has shown an  in 
crease in th e  operation  an d  m aintenance 
expenditu re , due m ainly to  th e  steep  rise 
in  th e  price of m aterials an d  some decrease 
in  revenue.

T he G overnm ent have, therefore, decided 
to  levy a  war-costs surcharge on all con
sum ers served d irect b y  th e  M adras elec
tric ity  departm en t (including bulk  supply 
licences) a t th e  ra te  of 1 0  p e r cen t, in 
hydro-electric areas and  2 0  p e r cen t, in 
therm al areas. The reason for fixing a  
higher ra te  of surcharge for therm al areas 
is th a t  th e  increased expenditure  on opéra
tion  and  m aintenance over th e  norm al ex
penditu re , a ttrib u tab le  to  th e  w ar, is m uch 
heavier.

T he 5 per cent, surcharge th a t  is being 
levied by  th e  M adras electricity  d ep a rt
m ent, a t  p resen t on th e  high tension indus
tr ia l consum ers for recouping a  portion  of 
the A .R .P . works expenditure  and  th e  loss 
of revenue due to  A .R .P . restrictions, will 
be w ithdraw n from th e  d a te  on- w hich the  
w ar-costs surchargo becomes leviable. The 
fuel surcharge now levied by  th e  M adras 
electricity  d epartm en t in  th e  V izagapatam , 
Bezwada an d  Cocanada a rea  will be in 
operative for the d u ra tion  of the levy of 
th e  w ar-costs surcharge.

To prom ote th e  healthy  grow th of elec
tric ity  supply services an d  to  standardise 
their ra tes, profits and  reserves, th e  Labour 
D epartm en t of the G overnm ent of India 
has p repared a d ra f t code of rules and 
regulations, which is to  be scrutinised by 
a  represen tative A dvisory B oard, as sug
gested by  the Policy Com m ittee on E lec
tr ic ity  and  Public W orks. T he B oard 
will be constitu ted  as follows : Mr. H . M. 
Mathews, E lectrical Commissioner w ith th e  
G overnm ent of Ind ia  (chairm an) ; Mr. D. L. 
M azum dar, Jo in t-S ecre tary  to  the  Govem-

m ent of India, D epartm en t of L a b o u r; Mr. 
P . B. A dvant, special officer (electricity 
grid), B om bay; Mr. K . V. K aran th a , chief 
electrical inspector to  ithe G overnm ent of 
M adras; and  Mr. A. R . Colloy, commercial 
m anager, C alcu tta  E .S . Corporation.

O ver R s. 50 crores will be spen t b y  In d ian  
S ta tes on th e  installation  of hydro-electric 
p lants, says a  Press no te  issued by  th e  
Cham ber» of Princes. Among th e  new 
schemes to  bo undertaken  a re  the Jog  Falls 
scheme in Mysore* S ta te , costing R s. 408 
la k h s ; th e  D hirangarh  p roduct b y  Gwalior, 
and  a  num ber of p rojects b y  the E aste rn  
S tates A gency and  T ravancore, H yderabad  
and  Cochin.

T he first hydro-electric scheme u nder
tak en  in  Ind ia  was th a t  on the Cauvery 
river in  M ysore S ta te  in  1902, fo r th e  supply 
of power to  the gold fields a t  K olar. T he 
to ta l am oun t spen t b y  Mysore S ta te  on 
its  hydro-electric w orks up  to Ju n e  30, 
1945, is estim ated  a t  RS. 941 lakhs. The 
K ashm ir G overnm ent has a  p lan which 
visualises the construction of a  high head 
dam  of ab o u t 700 fee t high, forming a  
lake nearly  40 to  50 miles long, an d  utilising 
tho w ater of the lake to  supplem ent th e  
flow of the river Jhe lum  during w inter, th e  
construction of a  large power house, and 
the construction of a  railw ay line from  
Jam m u v ia  A klm ur to  the dam  site a t  
D hirangarh.

New Projects
Travancore has a  pro ject to increase the  

capacity  of th e  Pallivasal station , and  new  
generating sets are  expected  to  be ready 
b y  th e  m iddle of 1946. T he T ungabhadra 
project, which is being worked o u t by the 
M adras an d  H yderabad  G overnm ents, when 
Completed will, a p a r t from tho  generation 
of hydro-electnc power, irrigate  the en tire  
d is tric t of R aiehur, bringing ab o u t 625 009 
acres of land under cultivation. The pro
jec t will cost approxim ately  R s. 20 
crores. Among o th er im portan t schemes 
which aro proposed to  be developed in the 
S ta te  are  the G odavari project, the Ja ld ru g  
Falls project, and  the Lower K istna  pro
ject. Gwalior has a  scheme for erection of 
a  dam  on th e  Sind river a t  N andan. I t  will 
be a combined irrigation and  hydro-electric 
scheme, costing R s. 7 crores. J a ip u r  is 
planning an hydro-eleotric scheme involv
ing th e  construction of a  d am  across the  
river B anas a t  C harnoka-doh. Cochin 
proposes to  generate energy from  th e  falls 
of the C halakudi river. Messrs. B irla Bros, 
have a  schem e for using th e  K handadhar 
Falls in  B aonai S ta te  for generating hyd ro 
electricity.



Electron Tube Design
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A LTHOUGH th e  subject of atom  sp lit
ting and  th e  power derived therefrom  

have aroused appreciable general in te rest 
recently , research has, it  will be ap p re
ciated, been proceeding on all associated 
w ork for more th an  a  generation. A t

matic welding, adding inserts, sealing, etc.

m uch earlier times i t  was realised th a t  in 
form ation was lacking, b u t w h a t it  was 
could n o t then  be clearly visualised. As 
an  exam ple, as fa r  b ack  as some 2 0 0  

years ago, a  certain  knowledge of th e r
mionic emission existed, when it  was as
certained th a t  th e  zone surrounding a 
ho t body was a  conductor of electricity, 
and  which featu re is to-day recognised as 
being due to  electrons which are em itted  
in to  th e  ad jacen t space b y  the h o t surface. 
In  m any respects there is a  close associa
tion betw een th e  study  of m odern elec
tronics and  atom  splitting, since although 
th e  form er m akes practical use of an  enor
mous num ber of control system s, these 
are  in itially  based on the knowledge of 
released electrons, while atom  splitting  
goes a  stage fu rth e r and  breaks up w hat 
was form erly known as th e  nucleus. At 
the present tim e, th e  behaviour of elec- 
trons w hich revolve abou t th e  central

* The views expressed by the author aTe 
entirely his own and are  not necessarily 
endorsed by the Editor. They a re  published 
by reason, of the interest and discussion they 
are likely to promote.

nucleus a t  enorm ous speeds is being p u t 
in to  service, or a t  least taken  advantage 
o f ; b u t  th e  secrets of the nucleus beyond 
th e  exterior have in troduced a  more for
m idable problem. Those who are already 
acquain ted  w ith  even a  classification of 
the different electron tubes as applied to  
various industries will be able to follow 
developm ents of sub-atom ics w ith greater 
ease.

As all tubes w ithou t exception involve 
m ethods of producing electrons and  con
trol of th e ir  flow, th e  m ore in trica te  b reak- 
ing-up of the in terio r, or nucleus, loses 
m uch of its  otherw ise ap p aren t complexity, 
i.e. from  th e  theoretical aspect. One of 
the best renow ned scientists believed in 
the m axim  ‘ ‘ see it, and  th en  s tu d y  it, ’ ’ by 
which was m eant th a t  a  stu d y  could fre
quently  he  simplified if a  visual conception 
was a t  hand to  m ake comparisons and 
help conclusions, instead of depending 
wholly on in terp re ta tions from w ritten  
m a tte r . Sinco cyclotrons and  o ther high 
voltage generators for a tom  sp litting  are 
no t a t  hand , th e  n ex t b e s t substitu te , al
though perhaps an  inferior one, is to  ex
am ine the general set-up of electron tubes 
as these reveal how the exterior elec
trons, as arranged  in  atom s, behave under 
varying conditions. These function under 
th e  category of valves of too wide a  
varie ty  to  be entered  into, since there  are 
a t least 10 different classifications. Some, 
however, a re  briefly described below.

Controlled Rectifiers
Controlled rectifiers; these include two 

varieties w ith  therm ionic cathode as th e  
electron source, nam ely th e  th y ra tro n  and 
plio tron tubes, w ith  gas (or vapour) and 
vacuum  respectively, as the character of 
the controlled region. Two varieties w ith  
pool cathode, b o th  w ith vapour controlled 
region, nam ely th e  grid-pool tube, and  the 
ignitrón. A nother varie ty  has a  cold 
cathode and  gas for the controlled region. 
Amplifier; th is is sim ilar to  the thy ra tron  
and  pliotron units. Oscillator, generator 
or in v e r te r ; these are again sim ilar to  the 
th y ra tro n  and  pliotron, and  include two 
cold cathode tubes (gas-filled), th e  glow 
tube, and  the grid glow tube . Voltage 
regu la to r; these are sim ilar to  the gas 
filled glow tube and  grid-glow tube . 
W ave-form  ana ly s is; tw o vacuum  cathode- 
ray  tubes, one using electrostatic  control, 
and  th e  o ther electro-m agnetic control 
(therm ionic cathode). L igh t detection 
m easurem ent ; here  th ree varieties use a 
photo-electric cathode, nam ely the gas
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p h o to tu b e , tlie vacuum  photo-tube, and, 
and  the vacuum  arrangem ent w ith secon
d ary  m ultiplier. R ad ian t energy (prin
cipally lig h t); two therm ionic cathode and  
vacuum  varieties, the X -ray  tube, electron- 
ray  tube, and  th e  gas-filled, cold cathode 
strobotron  arrangem ent.

T he foregoing list incorporates the main 
electron tubes in  service a t  th e  mom ent, 
and  from  w hich it  will b e  gathered th a t  the 
electron source principally utilised is th a t  
derived e ither from  cathodes of th e  ther
mionic, pool, cold, o r photo-electric varie
ties, and  w hich are  e ither vacuum , vapour, 
or gas-filled.

Principles Involved
As regards the  principles involved, atom s 

are to-day  know n to comprise positive and 
negative particles of electricity, the pro
ton or positive electron, and the negative 
sim ply as the electron, while neutrons and 
positrons are  also present. These are ar
ranged in different specific pa tte rn s  w ith 
each atom . (In  earlier . years, atom ic 
w eights appeared in  tables in m ost works 
on chem istry and  physics as definite 
figures. To-day, these are known only 
to rep resen t the average w eights m ade up 
of w hat are  term ed lighter and  heavier 
isotopes). The energy of electrons which 
move according to  a known and defined 
p a tte rn  for each atom , derive th e ir in 
creased energy as a  resu lt of lig h to ro f beat. 
This can be accelerated  w ithin th e ir orbits 
until some electrons dissipate in to  space, 
w hereby even th e  speed of ligh t m ay be 
approached. P robably  th e  sim plest ex
am ple is th a t  of hydrogen, around  th e  pro
ton of which the electron is quoted  to  
have a  velocity of some 75 miles per 
second.

The m anner in which the different elec
trons revolve around th e ir particu lar nu 
cleus for each of th e  m any individual 
elem ents need n o t be en tered  into, except 
to rem ark  th a t  th is  electron system  varies 
in  each instance, and is as y e t no t fully 
understood. A dditional electrons have to 
be allowed for th roughout the tab le  of 
atom ic weights, commencing w ith  hydrogen 
a t  1 to  u ran ium  which is usually  quoted  a t  
238, or the d em en t of g reatest atom ic 
weight. In  cither words, more and still 
more electrons are available for ro tation  
ab o u t th e  nucleus, commencing w ith hydro
gen through each succeeding elem ent 
th roughout th e  scale to  the final uranium . 
In  th e  sam e m anner, as two electrons neu
tralise  the charge of two protons, so does 
this balancing process continue w ith all ele
m ents. U ranium , which has for long been 
th e  sub jec t of the w idest investigation in 
this respect has 184 protons and  92 elec
trons in its  nucleus, and  in its  ou ter orbits 
92 electrons, which again reveals how the 
balancing is established. W hen a solid

conductor has electric cu rren t flowing 
th ro u g h . lit., this has been accepted as 
th e  slow d rift of free electrons in the con
ductor, b u t how th is comes ab o u t is n o t y e t 
fully confirmed. As it  is, the  earlier con
ception th a t  electric cu rren t passed th rough  
a conductor w ith the speed of light is 
known to  bo in error, and that- under 
norm al conditions this flow of electrons is 
relatively slow. There appears to  be a 
co-ordinated d rift of free electrons from 
one atom  .to ano ther w hen a voltage is 
applied to th e  ends of a conductor, and' 
fortunately , the  fam iliar hydraulic analogy 
is aguin of assistance in simplifying elec
tron  flow. As details of how closely this 
follows th e  activities of w ater in  a  pum p 
and  valve system  have already appeared, 
th is need no t bo repeated. The velocity 
of electrons through the circuit varies to  
an  enorm ous degree, an d  w ith solid con
ductors carry ing  norm al curren ts, the d rift 
from th e  negative to  positive end of the 
conductor has been figured out a t  only 
0 . 0 1  in. per second, while this velocity 
only increases to  0.25 in. per second w hen 
the cu rren t density  causes it  to  become red 
hot.

E lectron m ovem ent, however, differs 
from  th is in a vacuum  tube, and  research 
investigators claim th a t  such electrons have  
been observed moving a t some 107 000 
miles per second, and  m ay even approach 
th a t of th e  velocity of light. A co-ordinatod 
drift of a n  alm ost inconceivable num ber of 
eledtrons is required  fo r even a small 
cu rren t flow, and in actual practice, em is
sion by therm ionic and photo-electric 
m eans, represen t the principal m ethods of 
releasing electrons from atom s. In  the 
first of these, th e  desired reaction is a t
tained when th e  tem pera tu re  of d  solid has 
been sufficiently raised to  dauso electrons 
to fly in to  space, an d  in the second, the 
application- of light causes th e  electrons 
to  be released from a sensitised p late . An 
exam ination of different electron tube con
structions will reveal how th e  cathodes 
comprise different d irect-heated  and 
indirect-heated  wire varieties, and  
ribbon cathodes, and  indirect-heated  rib 
bon designs. The anodes are observed as 
simple p late, dom e-shaped, cylindrical, in
verted  dom e-shaped, rectangular, elliptical 
designs, and  o th er types w ith fir\s. (The . 
purpose o£ th e  fins is to  increase the avail
able heat-rad iating  surface.) This m ight 
indicate th a t  despite th e  varie ty  of shapes 
of wire o r ribbon on th e  one hand, and 
plate Or receptacle forms on the o ther, th e  
work is really simple.

Materials Used
T he faot th a t  these tubes are e ither 

vacuum , vapour, or gas-filled, again does 
no t suggest any  com plication, b u t i t  should 
be observed th a t  th e  m etals an d  com
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pounds utilised for these apparen tly  
sim ilar parts  am oun t to  a  considerable 
num ber, and  m ost of them  are  from ra re r 
elem ents. In  th is  way, a lthough cu rren t 
m ay  h e  passed through in  th e  norm al 
m anner (or ligh t in th e  case of the photo
tubes) th e  emission can be  of a  very  
widely varying character. W hen electrons 
a re  released in  a  photo-electric tube, th is 
is to-day know n as photo-omission. E lec
tron  tubes w ithou t exception only perm it 
cu rren t to  flow th rough  th em  in one direc
tion  from  cathode to anode, and  thus 
a c t in  the capacity  of check valves in a  
c ircuit.

T urn ing  to  the practical ma k ing of elec
tro n  tubes, this belongs to  a  m ore or less 
specialised process, b u t th e  p a rts  are  
som etim es purchased  and  assem bled ' to  
specific designs only, while in  th e  larger 
concerns, m uch of the fabrication  of the 
raro  m etals is also carried  ou t. These are  
acquired  in  the form  of w ire, ribbon, p late , 
a n d  powder, together w ith  oxides for 
coating purposes.

T an ta lum  occupies a  prom inent position 
in  being one of th e  few really high m elting 
po in t m etals w hich can  be easily fabri
cated . M olybdenum or graphite are 
m ore difficult to  work. T an ta lum  contains 
no  gas-pockets w hen properly tre a ted , and  
lienco during th e  la te r stage of the ex
h au st trea tm en t thexe is no danger of the  
filam ent blowing-out, an d  in te rna l and 
ex ternal ■ bom barding m ay  be perform ed 
w ithout difficulty. All k inds of ribs, 
welded, a n d  otherw ise form ed sections, are 
fab rica ted  w ithout any  risk  of cold-strain 
building-up. The d irect heated  filam ents 
w hich have to operate  a t  abou t 4 000° F . 
to  em it a  sufficiency of electrons, a re  largely 
m ade of w ire or ribbon  of tungsten . 
Tungsten-m olybdenum  alloy is used for 
heate rs of the indirect type, where a  spiral 
or th in  sleeve encloses the ac tua l direct- 
hea ted  filam ent.

Filament Temperatures
This sleeve or spiral is frequently  m ade 

of nickel alloy, an d  upon which a  coat
ing of electron-em itting m aterial is applied. 
A lthough tungsten  filam ents require 4 000°
F . for th e  desired emission of electrons, 
th o ra ted  tungsten  operates a t  approxi
m ate ly  3 100° F .

This is because w hen thorium  oxide 
is on th e  surface of the m etal, some 90 
times as m any electrons per u n it of su r
face a rea  a re  em itted  as from  pure tung
sten.

O n th e  o ther hand , when coatings 
of oxides of cæsium , strontium , o r barium , 
a re  applied  to  wire o r ribbon of nichrom e 
o r o th er nickel alloy, electrons a re  freely 
em itted  from  the cathode a t  from  1 400° 
to  1 800° F .

R henium , w hich is claim ed to be the 
m etal of h ighest m elting p o in t has like
wise been tried  o u t for filam ents, b o th  
aloxxe, and  in  conjunction w ith  tungsten .

T he fabrication dep a rtm en t includes a  
varie ty  of machines for coiling, bending, 
perforating, stam ping, welding, and  o ther
wise working th e  wire, ribbon, an d  sheet 
of these ra re  m etals, besides add ing  th e  
coating m aterials. T he final assem bly of 
the vacuum , vapour, or gas-filled tu b e , 
w ith th e  filam ent, is done . on a  bench 
specially set-up w ith  tools and  equipm ent 
for the purpose. All tubes have an  elec
tron-collecting elem ent in  the  form  of a  
p la te  o r anode, besides the electron-pro
ducing elem ent.

Filament Heating
E lectron  emission w hich is useful does 

no t tak e  p lace from  the heate r, fo r th e  
la tte r  is only used  to  raise th e  coating to  
an  electron-em itting tem perature , while 
itself 'being insu lated  fx-om the sleeve. F o r 
rap id  heating , d irect-heated  filam ents are 
p referred , as they  h e a t quicker th a n  in- 
direot-heated types, b u t the la tte r  a re  u ti
lised for m edium  an d  large cu rren ts, as 
they  can  efficiently h ea t a  m uch larger 
electron-em itting surface. T he grids a re  
likewise m ade from  tan ta lum , tungsten , 
m olybdenum , a n d  alloys of tungsten  and  
m olybdenum , an d  nickel and  m anganese, 
and  these control th e  cu rren t flow 
through  the electron tube.

In  conclusion, there a re  relatively  few 
industries w hicli cannot w ith  advantage 
use electron tubes in  one form  or ano ther, 
particularly  in  respect of actua ting  axxto- 
m atio continuous system s, w hether of a  
m echanical o r chemical order. The inonisa- 
tion process w hich occurs, and  the m anner 
in w hich th e  a tom s lose th e ir  electrons is 
a  c'Jose approach  to  th e  jmorfc m odem  
stu d y  of a tom  splitting  w hich has recently  
been so widely publicised. A lthough tho  
splitting  of th e  nucleus of th e  atom  usually  
involves m ore e labora te  electrical equip
m ent, and  thereby  fails w ithin a  slightly 
different field, the i-espectivo studies 
are  too near one ano ther no t to  be linked- 
up. Those desirous of keeping ab reas t 
w ith m odem  scientific achievem ents are 
recom m ended to  keep in  touch w ith  all 
developm ents of electron tubes, for. sooner 
o r la te r i t  is expected  th a t  th e  power 
stored  in  atom s m ay be utilised industri
ally.

British Oil Engines for Turkey.— On be
half of the T urk ish  S ta te  M aritim e T rans
port Purchasing L egation, R o b ert W . H u n t 
and. Co., of London, have placed w ith  
B ritish  Oil E ngines (E xport), Ltd:., an  
order for four m arine propulsion engines 
by  Mirrlees, B ickerton and  D ay, L td ., of 
S tockport, aggregating I  000 s . h . p .
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Answers to  Technical Questions
We produce below the answers to a selection of questions which have been sent to u s by readers. The 
co-operation of students, and others in  making this feature one of general interest is invited.

What is meant by the “  30° connection ” 
as applied to directional protective 
relays?

The term  is applied to certain  directional 
types of relays, i.e ., relays 'which operate

R o -
Lurri

r ° -

A /c-

(a )
Fig. 1.—0° connection

w hen th e  cu rren t is in one direction b u t n o t 
when i t  is in  the o ther direction. Since 
the  direction of cu rren t th rough  a  relay 
m u s t be determ ined relative to  th e  voltage 
of the circuit a  directional relay  m u s t have 
applied  to  i t  th e  circuit voltage as well as 
th e  cu rren t in  th e  circuit. T he torque on 
th e  relay  disc (assum ing i t  to  be of th e  
simple induction  typo, as i t  m ost usual) is 
given by—

T orque =  V • 1 • cos 0 where 0 is the 
phase angle betw een the voltage applied  to  
tho re lay  voltage coil and  th e  cu rren t 
through its  cu rren t coil.

Consider a  relay connected as in  Pig. 1 
to  a  three-phase circuit. I n  practice instru-

lOO%s T/n

T-TmCOSf

v 7?T„cos(f-3o) 
\f30°connecticn)

and the cu rren t is 1 k, so th a t  th e  angle 0  

in the above expression for the to rque is 
equal to  9  the  power factor angle of th e  
m ain .current. T he to rque fo r any  ■, power 
fac to r is th u s given by  th e  full curve of 
Fig. 2. A lternatively  i t  m ay  be said  th a t  
th e  relay will operate if the cu rren t vecto r 
falls w ith in  th e  shaded semi-circle of 
Fig. 3, b u t  n o t if i t  falls w ith in  the opposite 
semi-circle shown do tted .

As, under fau lt conditions, the cu rren t 
will usually be lagging by  nearly  90°, i t  can 
be seen th a t the torque on the relay ■»’ill 
be sm all a n d  m ay  b e  insufficient to  cause 
operation.

To overcom e th is difficulty a n d  to  ensure 
a good operating torque, even a t  90° lagging

Fig. 3.—Operating zone Fig. 5.—Operating zone 
for 0° connection for 30° connection

power factor, the  connections of Fig. 4 
a re  used, the relay voltage coil being con
nected betw een th e  B. and  B  phases. I t  
can be seen from th e  vector diagram  of

R  o — -J'Aie T'-

Y  O -

90° ¿0° 30° O 30° 60°
Lead ing  Lagging

Power Fa cto r

Fig. 2.—Torque on directional relay at 
various power factors

m ent transform ers would, of course, be 
in terposed betw een the actual circuit and  
th e  relay  coils to  step  th e  cu rren t and  
voltage * down to suitable values. The 
voltage applied to  th e  relay is V R (Fig. lb ) ,

B ° -

(a )
Fig. 4.—30° connection

Fig. 4b th a t  the torque on th e  relay  will be  
given by T  =  T m cost ( 9 —30)°, i.e ., m axi
m um  to rque is obtained  w hen th e  m ain 
circuit phase angle is 30° lagging. The 
to rque for o ther power factors is given by  
the do tted  curve of Fig. 2. A lternatively, 
i t  m ay  again be  said th a t  the  relay will 
operate when th e  cu rren t vector lies w ith 
in  the  shaded semi-circle of F ig. 5.

I t  can also be seen from  th e  vector 
diagram  of Fig. 4b th a t  if the' pow er factor 
of th e  m ain  circuit w ere un ity , th e  relay



704 THE ELECTRICIAN December 21, 1945
ourront would lead  30° ahead of th e  voltage 
Vjj-r across the relay , and  for th is reason 
th e  term  30° connection is used for this 
arrangem ent.

A cu rren t lagging by  90° is well w ithin 
the operating  zone of th e  relay, and  there 
is little  danger of its failing to  operate  on

any fa u lt cu rren t likely to  b e  m e t in  p rac
tice. C urrents leading by nearly  90° 
would, of course, n o t operate  it, b u t such 
cu rren ts are  n o t likely to  occur u nder fau lt 
conditions, so th a t  this is n o t a  dis
advantage.

E. O. T.

Electricity in Farm Buildings
Agricultural Committee Supports Report on Installations

T H E  com m ittee w hich w as in  1942 
appoin ted  by the M inister of Agricul

tu re  to  consider and  m ake recom m endations 
regarding the layout, design an d  construc
tion  of farm  buildings, has m ade known its 
findings in  Post-W ar S tudy  No. 17, ob
tainable from  the S tationery  Office, price 
3s. The report, as m ight be expected, 
covers m any points of in te re s t to the elec
trica l industry , chief am ong w hich is th e  
fac t th a t  th e  com m ittee is in  complete 
agreem ent w ith  th e  conclusions reached by  
the com m ittee responsible for S tudy  No. 11, 
insofar as electricity  on the farm  is con
cerned. T he whole of th e  re levan t m a tte r 
in  S tudy  No. 11 is reproduced in th e  pub
lication under review, a n d  since th is was 
dealt w ith  in  T h e  E l e c t h i c i a n  a t  th e  tim e 
o f the  appearance of the form er i t  need no t 
be fu r th e r quoted .

On the subject of electricity  generally 
in its  application to farm ing, th e  report 
quotes Mr. G. Stafford, fire m anager of th e  
N .F .U . M utual Insurance Society, os sta ting  
th a t in m any cases, w hilst an  original elec
trical in stalla tion  on a farm  m ay have been 
p u t  in  b y  a  com petent engineer, extensions 
and  im provisations a re  th e  work of the 
am ateu r. I t  is, he says, an  essential safe
guard  th a t  new, and  alterations to  exist
ing, installations should be effected in 
accordance w ith  th e  I .E .E . regulations, and  
as an annual inspection of an  electrical p lan t 
a n d  installation  is inexpensive, common- 
sense d ictates th a t  such inspections should 
be carried out.

T he electrification of farm s, contends Mr. 
Stafford, is long overdue, b u t is inevitable 
provided the cost of taking electricity  on 
to  the  fa rm  is m ade to  come w ith in  the  
means of th e  farm er. W ith  electrification, 
th e  in ternal com bustion engine w ould n o t 
be needed except for d is tan t elevator w o rk ; 
th e  electric m otor would replace the steam  
engine for threshing w ork if th e  rickyard  
was no t too d is tan t from the s tead in g ; and  
th e  need to sto re  inflam m able oils and  
sp irits to  the  p resen t ex ten t w ould n o t 
arise.

T he rep o rt also m akes strong  recom m en
dations in  regard  to  th e  artificial lighting 
of farm  b u ild in g s; low pressure 'boilers and  
com parable heate rs fo r use in  th e  dairy

and  elsew here; for though, as its  title  sug
gests, the report is concerned only w ith 
farm  buildings them selves, the com m ittee 
has nevertheless given consideration to 
the ir servicing. Because of th is  there will 
be found am ong the pages of the repo rt 
m any paragraphs of in te rest to  the electrical 
engineer, which if read  in relation to  th e  
findings given in  S tudy  No. 11, show how 
willing does th e  farm ing com m unity appear 
to  be to  ad o p t electrical m ethods, if and  
w hen the  charges fo r such service ore * 
reasonably economic.

In Parliament
The following are replies to  recent 

questions in  th e  H ouse of Commons : —
Telecom m unication (Research ■ and  

D evelopm ent).—In  a w ritten  reply  to  Mr. 
Cobb, th e  A ssistant Postm aster-G eneral 
said  th a t  th e  P ost Office undertakes its 
own research and  developm ent. Research 
arid developm ent in the sam e field is also 
undertaken  b y  o ther Governm ent. D epart
m ents, e.g., D epartm en t of Scientific and  
In dustria l Research, M inistry of Supply, 
M inistry of A ircraft P roduction  and  Ad
m iralty , and  by  th e  Telecom munications 
in dustry  itself.

S tru b b y  Airfield E lectricity S u p p ly .— 
Mr. Strachey, in a  w ritten  reply to  Mr. 
Osborne who asked th e  U nder-Secretary 
of S ta te  for Air if he w ould consider m ak
ing electricity available to  th e  villages of 
N orth  an d  South  R eston, Castle Carlton, 
and  W ithern , from  th e  electric power 
supply a t  th e  S trubby  aerodrom e, which 
supply  is n o t now fully required  for its 
original purpose, said  th e y  were ready  to  
consider th is suggestion w ith th e  elec
tr ic ity  com pany concerned if i t  should be
come a  practicable proposition. B u t a t  
th e  m om ent there  w as a  possibility th a t  
th e  full supply  available w ould still be 
required  for th e  airfield.

Hospital Lighting.—-The Middlesex C.C. 
has arranged  for the B ritish  Thomson- 
H ouston Co., L td ., to  provide fluorescent 
s tree t lighting in  the roads of the Shenley 
H ospital a t  a  cost of abou t £300.
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The Engineer's Library
Fundamental Studies Necessary to  Secure improvements

A T  a m eeting of the A .S .E .E . on  T ues
day, Mr. C. W. M arshall read  a  paper 

en titled  “  The E lectrical Engineer an d  his 
L ib ra ry ,”  in  th e  course of which i t  was 
poin ted  ou t th a t as nowadays, the posses
sion of a university  degree or equivalent 
certificate or diplom a was an  essential 
to  prom otion as an  employee, and  th e  ob
jective of technical study  should accord
ingly be to  a tta in  a t  least th e  standard  
of an engineering degree. His lecture was 
based on the course of study  prescribed a t  
Glasgow b u t this did not, in  his view, differ 
m aterially  from  th a t  used in  o ther B ritish  
universities. T he pre-engineering techni
cal subjects were m athem atics, physics 
and  chem istry, and  w ith respect to  m athe
m atics the books recom mended by  the 
speaker w ere, he said, all published by 
Arnold, and  w ritten  b y  S. N. Forrest. 
As to  physics, this sub ject en tered  the 
province of the supervising engineer to a 
lesser ex ten t th a n  m athem atics, b u t  all 
should acquire some knowledge of sound 
and  light, a  good deal abou t h ea t and 
electricity. The old textbook -by G anot, 
which could still be  picked up  in  second
hand  book shops, w as hard  to bea t as a 
basis, b u t of m odern textbooks he recom
m ended those on light, heat, electricity 
and m agnetism  -by G. R . Noakes, and 
published by MacMillan.

Coming to  chem istry Mr. Marshall sug
gested th a t E . J .  H olm yard’s “  Inorganic 
C hem istry” ’ and  R. H um ’s “  Chemistry 
for Engineering S tuden ts  ”  would enable 
them  to do any  calculations they were 
likely to  encounter.

A.C. Engineering
Passing to  engineering subjects, the 

au tho r said he know of no -better te x t
books for the non-electrical subjects th an  
those w ritten  b y  M acQuorn R ankine abou t 
70 years ago, and  he recom m ended “  The 
Steam  Engine and  O ther Prim e Movers ” 
and “  Civil E ngineering.”  The electrical 
engineering book which he liked best was 
Ja s . B a rr’s “  D.C. E lectrical E ngineer
in g .” T his had  been brought up-to-date 
b y  Mr. Bolton of the R egent S tree t Poly
technic. 'Among the presenLday tex t
books on a .c. engineering, and  the one 
which appealed m ost to  him was “  A.C. 
E lectrical E ngineering ”  b y  P . K em p. I t  
was preferable to  base one’s electrical en 
gineering studies on a lternating  currents 
ra th e r th an  on d.c.

The B ritish  S tandard  Specifications 
should form  p a rt of th e  library  of all 
engineers. T hey would provide them  w ith 
nom enclature, draw ing symbols, and

definitions w hich were accepted th rough
out the English-speaking world, and  w hich 
merged into those of the In ternational 
Electro-technical Commission. The B .S.S. 
for circuit-breakers provided all the infor
m ation which was likely to be required  
by th e  user of switchgear, in  brief b u t 
clear form. Those w ith a desire for in ti
m ate  knowledge would derive m uch bene
fit from  stu d y  of E .R .A . publications.

Hydrogen-Cooled Alternators

The study  of large m achines was recom 
m ended even though their everyday w ork 
was m ainly concerned w ith small ones, as 
it  indicated where the. lim its of size w ere 
decided by inheren t properties of m ate
rials. The result of these lim itations was 
th a t B ritish  designers had, so far, hesi
ta ted  to  go beyond an o u tp u t of 60 0 0 0  

kVA a t 3 000 r.p .m . w ith a ir cooling. The 
R ussians were said to  have bu ilt a t  least 
one a lternato r w ith an  o u tp u t of 1 0 0  0 0 0  

kVA a t 3 000 r.p .m ., and  one of 125 000 
kVA was under" construction in America 
for use in F rance. These alternato rs were 
hydrogen cooled. American engineers 
claimed th a t oyer -t million tons of coal 
had  already been conserved by the use 
of hydrogen-cooled synchronous condensers 
and  a lternators in the U .S.A ., so th a t 
their fundam ental studies in physics had  
been productive of a  g reat m aterial h a r
vest.

In  general, electrical p lan t worked a t 
such high efficiency th a t  there was a 
danger of neglecting fundam ental studies 
which w ere necessary to  secure im prove
m ents.

Supervising engineers were probably 
m ore concerned w ith  reliability of opera
tion of p lan t th an  w ith  any  o th er m atte r. 
B y far th e  m ost im portan t factor in se
curing reliability was orderly  and  thorough 
m aintenance. Books would n o t help m uch 
there, except perhaps in  inspiring them  
to  devise tests to  determ ine when m ain
tenance was necessary and  justifiable, and 
in w hat degree i t  had  been beneficial. 
There was, however, occasionally a  
m ysterious type  of trouble which gave 
rise to  faults on electrical p lan t, and  was 
a ttrib u ted  to  “  surges.”  An adm irable 
account of th e  m ain facts relating  to  tra n 
sient voltages could be found in the 
E .R .A . volum e “  Surge Phenom ena.”

T he lesson to  he lea rn t from th a t class 
of experience was th a t  th e  m ore they  
knew  ab o u t electrical m easurem ents, th e  
b e tte r  able th ey  w ould be  to  elucidate any  
m ysterious over-voltage troubles.
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Stresses in Transformer Windings
Discussion on Conditions Causing Breakdowns

A X the m eeting of th e  Transm ission 
Section of the In s titu tio n  of E lectrical 

Engineers on Decem ber 12, D r. E . Billig 
read  a  paper en titled  ‘ M echanical Stresses 
in T ransform er W ind ings,”  a n  a b s tra c t of 
which was given las t week.

The discussion which followed m ade i t  
evident th a t th e  sub ject is of considerable 
in te re s t to  th e  industry , and  the various 
rem arks m ay  be  sum m ed up as follows.

Mr. C. W. Marshall (Central E lectricity  
Board) said  he would like to  a tte m p t to 
p u t the m a tte r  of transform er winding 
troub le  in  its  p roper perspective. D ur
ing the w ar fau lts  on th e  grid  system  grew 
to  m any tim es the norm al and  some thou
san d s of sho rt circuits of varying severity  
were caused 'by enem y action and , to  a 
considerable ex ten t, b y  our own balloons 
and  defensive m easures. G rid supplies 

were never seriously in te rru p ted  due to 
failures of transform ers, b u t  a  few  failures 
-occurred of th e  type  described in th e  
p a p e r ; no t all .transform ers, however, w ere 
grid units. The C .E .B . took such a  serious 
view of these sho rt circuits th a t  in  the 
course of the n ex t year o r so i t  was hoped 
to  inspect a t  th e  m akers’ works all th e  
transform ers w hich had  'been subjected  
to  num erous short circuits, or a t  least to  
h ave  typo exam inations to get an idea 
of w here th e  trouble occurred. The tran s
form ers involved were, first, 132 kV  units, 
-which had  occasionally failed m echanically 
a fte r some electrical fa u lt h ad  occurred. 
There were also qu ite  a num ber of failures 
on earth ing transform ers in  th e  early  days 
of grid operation  because of the  earth ing  
resistances flashing over. J u s t  recently, 
there  had  been a  case of a  33 kV  trans
form er which failed on short circuit. The 
na tu re  of the faults had  been failure of 
end  rings. The au th o r had  given a  w arn
ing 'again st the use of Bakelised m aterial, 
and  im perfect clam ping of th e  end rings 
h a d  also been an occasional source of 
trouble . U nsatisfactory  sizes of con
d uc to rs  h ad  caused trouble in some cases, 
an d  a  fou rth  cause of failure had  been the 
shrinkage of the  insulation. A t one tim e 
th e  la tte r  had  been a  serious source of 
trouble b u t w ith  m odem  m anufacture  and  
technique no appreciable shrinkage should 
occur. F rom  the supply  side i t  would only 
b e  fa ir to  im prove th e  protective equip
ment- on all item s on th e  net-w ork to  en 
sure th a t  sh o rt circuits did no t continue 
too long. Some of the secondary system  
p rotective equipm ent was too slow and 
prim itive to  give the appara tu s  a  chance. 
H e  asked the au th o r for a  little  m ore in

form ation as to  the inter-relation betw een 
th e  therm al and  m echanical eSects.

Mr. D. P. Sayers (Birm ingham  Elec
tric ity  D epartm ent) said i t  was probably 
true  th a t the m ajority  of fau lts on tran s
form ers were of an electrical n a tu re , b u t 
fau lts also occurred on less frequen t oc
casions w here the  disruptive effects were 
due to  m echanical forces. A fter showing 
one or two slides illustrating  this, he said 
the au th o r h ad  rightly  called a tten tion  to  
the  abnorm al conditions resulting from  
electrical or m echanical fau lts in  tap- 
changing gear, and  m ost users had  ex
perienced a varie ty  of such fau lts, nearly 
all of a  com paratively triv ial natu re , such 
as oil leaking through bearings, mal-align- 
m en t of gear wheels, sticking contactors, 
defective clutches an d  brakes, fau lty  
auxiliary switches, etc. Such fau lts fre
quently  led to  m ore serious troubles and  
supply in terrup tions. In  one case, failure 
of the tap-change gear had  resulted  in 
serious damage to  the  m ain windings of a 
15 000 kVA transform er. In  this ease, 
due probably to  a  com bination of open 
circuit an d  earth  fau lts on the tap-changing 
contactors w hilst th e  transform er was 
under load, th e  d istribution  of flux was 
d istu rbed  and  extrem ely large circulating 
cu rren ts -were induced in  th e  longitudinal 
coil clam ping bolts arranged  betw een the 
clam ping plates a t  th e  top  and  bo ttom  of 
th e  coil stack . These bolts were of steel, 
ab o u t 1 1  ins. diam eter, and  enclosed in 
fairly' close fitting  B akelito sleeves. T he 
sleeves undoubted ly  had  an  im portan t 
effect on th e  occurrence, as th ey  prevented  
free access of oil for cooling th e  bolts, 
b u t on the o ther hand  th ey  m ight have 
prevented  a  disastrous fire. The circu la t
ing cu rren ts were so la rg e . th a t  several of 
these bolts m elted in  the middlo. Subse
q u en t w ork’s tes ts  proved th a t  the  m elting 
of th e  bolts was in fac t due to  enorm ous 
circulating curren ts, and  th is was a  striking 
dem onstration  of the dangers a tte n d a n t 
upon anyr serious d is tu rbance of th e  normal 
flux. Reference was m ade in tho  pap er to 
th e  use of B ucholtz relays o r sim ilar devices 
in detecting in te rna l faults. A n in teresting  
article appeared  recently  in  th e  technical 
Press describing a  new m agnetic balance 
system , th e  principle of w hich was to  instal 
dual w inding cu rren t transform ers a t  each 
side of th e  m ain transform er, connected 
in such a  w ay th a t  cu rren t in  th e  relay 
w inding was negligible w ith  a  healthy  cir
cuit, an d  re s tra in t was exercised against 
th e  effect of tap  unbalance during through 
faults. This appeared  to  be som ew hat
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novel and  he risked for th e  au th o r’s com
m ents on it . The m ain po in t emerging from 
the  paper w as sum m ed up  in  item  (b) of 
the  conclusions: viz., “  All m ethods of
clam ping w hich have been used up  to  the 
presen t effect a  compromise between 
various factors, and  none of them  fully 
solves the problem s arising o u t of shrink
age .”  All users of transform ers would be 
in terested  to  know  w hether o ther tran s
form er designers were in  agreem ent w ith 
th is sta tem en t.

Mr. J. B, Hansell (M etropolitan Vickers 
E lectrical Co., L td .), suggested th a t  failures 
of large transform ers on sh o rt c ircuit were 
very  rare , and  he know of only one case. A 
g rea t deal of th e  paper was devoted  to  
w h a t m ight be called secondary effects, i.e ., 
th e  sho rt circuiting of p a r ts  of th e  winding 
w hich m ight have been dam aged by  on 
original sh o rt circu it w hich d id  n o t cause 
breakdow n. Therefore, i t  was a  little  diffi
cu lt to  know  where to  im prove transform ers 
because i t  w as n o t always possible to  find 
o u t w here the original trouble had  been. 
N othing had  been m entioned ab o u t any 
m ethods by w hich short c ircuit forces could 
actually  be  m easured an d  he briefly de
scribed a  m ethod  w hich he h a d  used some 
years ago for m easuring th e  sh o rt circuit 
forces oni an  experim ental transform er. 
T he au th o r had  pointed o u t th a t  th e  short 
c ircu it forces depended on th e  ra te  of 
change of reactance w ith respect to  th e  
m ovem ent. I f  th e  w inding w as moved 
one inch, th e re  w ould be a  certain  change 
in reactance, and  th e  ra te  a t  w hich the 
reactance changed gave a  good m easure of 
th e  sh o rt c ircuit. Therefore, in  th e  m ethod 
h e  h ad  m entioned he m easured th e  change 
of reaotanee, an d  so w as able to  m easure 
w hat th e  sh o rt c ircu it force w as really 
going to be. This, of course, had  to  be 
done by th e  research  d epartm en t an d  ap 
peared to  him  to  be a  very effective w ay 
of finding o u t w h a t th e  force was going 
to bo.

Mr. Leslie Smith (B ritish E lectric T rans
form er Co., L td .), rem arked th a t  w hilst the 
au th o r’s argum ents as to  th e  trend  of 
events were sound they  were, in a num ber 
o f cases, spoiled by  considerable (over
s ta tem en t. In  large transform ers, p a rticu 
larly  of the m ulti-w inding type  for system  
interconnection, th e  designer h ad  to  m eet 
so m any  requirem ents—m any of which, in 
th e  first approach, w ere incom patible w ith  
one ano ther—.that i t  w as obvious th a t  in 
a  well balanced and  repu tab le  design, the 
hazards o r trends in  regard  to  forces were 
counterbalanced b y  qu ite  adequate  sup
porting  a rea  . and  stren g th  of supports tia 
p a r t  of the  exercise of the designer’s a rt. 
T here was little  m entioned in the paper 
w hich was n o t already  well appreciated  
by  skilled designers of large transform ers, 
and  over-statem ents concerning th e  trends 
could only give unnecessary concern to

users when th e  hazards had  already been 
adequately  covered w ith a  m argin in  the 
design.

Mr. R. H. Abell (Central E lectricity  
Board) suggested th a t  i t  m igh t be w orth  
while for users to  give grea ter freedom  
to designers in regard  to  im pedance. F o r 
a  large transform er th e  usual figure specified, 
was 1 0  p er cen t, b u t if th a t  was increased 
to  15 per cent, i t  m igh t be th a t  a  m uch 
b e tte r  transfo rm er could be  produced from  
the po in t of view of sh o rt c ircuit forces. 
G reater freedom  for th e  designer m ight 
also well be given in  th e  m a tte r  of clam p
ing. This m ight resu lt in  a b e tte r  clam ping 
s tructu re  or, indeed, in no clam ping s tru c 
tu re  a t  all. In, practice, users w ere often 
frightened to  tigh ten  u p  th e  clam ping bolt» 
although tho clam ping stru c tu re  was 
said to be-capable of ad justm en t. H e also 
urged th a t greater a tten tion  should be 
given to  the low voltage windings.

Mr. G. 0 . Castell (H ackbridgo Cable and- 
C onstruction Co., L td .) referring to  the 
case m entioned b y  Mr. Sayers of a b reak 
down failure on a  15 000 kVA transfo rm er 
where the tie-rods were m elted, said th a t  
if, as apparen tly  was the case, tho actual 
fau lt was an open circuit on the tap  
sw itch so th a t  th e  transform er w as working 
in  open delta  w ith  consequently no re tu rn  
p a th  to the leakage flux, he fe lt th a t  i t  
m ight have been this w hich caused the 
failure.

Mr. E. T. Norris, chairm an (F e rran ti 
L td .) said th a t  in considering the conclu
sions of th e  au tho r it  m u s t be  rem em bered 
th a t there were o ther characteristics of a 
transform er th a t also had  to  be considered. 
Therefore, i t  w ould b e  un fo rtu n a te  if con
sulting engineers and  purchasers of large 
transform ers were to  take  any  of th e  con
clusions in the paper as th ey  stood and: 
insert them  in specifications as prohibi
tions or stipulations. N or would he like 
any  one of the last three a lternative 
tapping  arrangem ents se t ou t in  Fig. 1, in, 
the paper, to be in serted  in a  specification 
as th e  one to  be  adopted. The same com
m en t applied to  conclusion 1  of the paper. 
H igh pressure clam ping was a  very  d eb a t
able point and  there  were o th er fea tu res  
also which called for a b roader considera
tion before they  should be considered a. 
general stipu lation  of restriction . In  th e  
same w ay, in considering the photographs 
of breakdow ns th a t  had  been shown, i t  was 
essential n o t to  arrive a t  a  conclusion as  to  
tho real cause w ithou t th e  m ost careful 
consideration. I t  was always difficult to  
determ ine w hat was the cause of the.in itia l 
breakdow n which led to  th e  u ltim ate  
failure. Generally speaking, end clamps 
were strong enough and , as had  been indi
cated  in  th e  discussion, th e  general position 
was satisfac to ry ; i t  could be  said th a t  
m echanical weakness was no t a  source o f



708 TH E ELECTRICIAN December 21, 1945
defect in transform ers to-day. H e only 
knew of two instances of m echanical failure 
and  in both o f,these  the operating  condi
tions were iinpossible. Therefore, he 
urged th a t  all th e  conclusions in  th e  paper 
should be  considered as having particu lar 
reference to the m echanical streng th  of 
the transform er only.

The au tho r in th e  course of his reply 
to  the  discussion, said i t  w ould be in terest
ing to have details, in due course, of the 
system atic investigation of transform er 
failures indicated by Mr. M arshall. He 
agreed th a t faults on large transform ers 
wore rare and  th a t was for the reason th a t

the reactance of the supply system  was 
fairly large as com pared w ith the reactance 
of the transform er. The m easurem ent re
ferred to  by  Mr. H ansel! was an indirect 
m ethod and  one of the E .R .A . publica
tions had dealt w ith  such a  m ethod. 
W hilst i t  m ight be true he had  m ade some 
over-statem ents in the paper, as M r. Sm ith  
had  indicated, th a t  was in  order to draw  
a tten tion  to  certain  points w hich called 
for special care. As to th e  tightening of 
transform er clam ps, i t  would be advisable 
if m anufacturers gave users some instruc
tions as to w hat should be done w ith ad 
justab le  clamps.

Mineral Insulation
Progress in its Application to Metal Sheathed Conductors

A T a  m eeting of the I .E .E . Installations 
Section on Decem ber 13, a  paper on 

“  M ineral-Insulated M etal-Sheathed Con
du c to rs ,”  by Mr. F . W . Tomlinson and  Mr.
H . M. W right, was read. E x trac ts  from 
this were given in ou r la s t issue.

T he paper recorded the progress m ade in 
the application  of powdered m ineral in 
sulation  to  m etal-sheathed  conductors. 
I t  described m anufacturing  m ethods and 
the application of those products which 
have reached a  commercial stage of de
velopm ent. M ineral-insulated copper- 
covered (m .i.c.c.) cable was d ea lt w ith  a t  
g rea ter length, and  i t  was thereby  hoped 
th a t  a  solution to some cabling problem s 
m ight be indicated.

Mr. E. Jacoby said th a t  m ineral insu lated  
cable had  received a considerable p ro 
m inence since i t  w as first installed in  the 
Louvre, as illu stra ted  in th e  paper, three 
o r four years before th e  war, and  i t  was 
becoming increasingly obvious th a t  this type 
of cable m ight be  used as an  a lternative 
to  th e  older w iring system s. I t  would 
have been an  advan tage  if a little  more 
space had  been given in the pap er to the 
qualities and  capabilities of the cable for 
use under norm al wiring conditions. There 
was no indication th a t  th e  cable had  been 
m anufactured  for shields o ther th a n  copper, 
and  i t  would be in teresting  to  know  the 
degree to  which i t  would s tan d  u p  to  various 
difficult conditions. The principal weak- 
nesses_ were th e  term inations and  the 
necessity to  use glands. In  th e  case of one 
particu lar m ake of m ineral insulated  cable, 
no fewer .than  46 different sizes of cable 
w ere listed  w ith  34 different d iam eters, 
and  th is involved a  considerable num ber of 
glands and  fittings. T he result was th a t  
if only one of the fittings were m issing on 
a  job  there would be  considerable delay. 
So fa r as glands were concerned, h e  sug
gested the possibility of some chemical 
sealing in which the end of th e  cable could

be  d ipped  and  form  a  sealing end  b y  th e  
actions of th e  com pound used. I f  so, a  
groat m any of the troubles due to  sealing 
would be avoided. Moreover, a t  p resen t 
the term inations w ere m ade in  conjunction 
w ith accessories m ade for o rdinary  conduit, 
bu t som ething b e tte r  than  this should be 
evolved. H e also urged th a t  th e  oppor
tu n ity  of th is new  developm ent should be 
taken  to size cables by current-carrying 
capacity  instead of by s tran d s per sq.in . 
This w ould allow of th e  num ber of sizes of 
cable to be  reduced if the current-carrying 
capacities were on an  electrical progression. 
T here was no m ention in th e  paper, of te s t 
voltages, although reference w as m ade to 
breakdow n. W hat was the m axim um  surge 
capacity  the cable would stan d ?  As to 
cost, if th e  initial cost only was taken  into 
account, th is type of cable was «is expen
sive as a  first class conduit job using the 
v e ry 'b e s t type  of m aterial, b u t  initial cost, 
of course, was no t the only factor. Main
tenance cost and  ultim ate life were very 
im portan t, and  i t  seemed from  experience 
to date , th a t these were likely to be very 
satisfactory . More inform ation was re 
quired -with regard  to  th e  p refabricated  
units w hich had  been n ientioned; he felt 
th a t any  system  which necessitated units 
being re tu rned  to  the  works if any th ing  
w ent wrong, involved th e  possibility of 
delay. H is judgm ent of the new cable, 
however, was th a t it  was an  extrem ely  good 
system , b u t if i t  could be  simplified in 
various directions i t  w ould be  oven be tte r.

Mr. D. E. Bird said he h ad  been 
responsible for using considerable q u an 
tities of th is cable during  th e  la s t seven or 
eight years in power sta tion  work, first on 
a  sm all scale an d  la te r  on a  large scale, 
and  it  h ad  been com pletely satisfactory  in  
operation. I t  was now used for complete 
lighting, small pow er an d  p ilo t cable 
installations in  power sta tions, and  he  had  
also used it for sub-station  work. The chief
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attrac tions of the cable were the ease of 
installation in aw kw ard places, the small 
am ount of room  i t  took up, and  its hea t 
and  fire resisting qualities. H e showed 
slides illustrating  its use for power station  
purposes a n d  in connection w ith  a coal 
conveyor, and suggested th a t the num ber 
of cables a n d  fittings w hich had  to  be k ep t 
in  stock could be  very m u ch  reduced by 
selecting certain  stan d ard  sizes for a  job. 
In  his case he h ad  adopted  one size of 
cable only fo r pilot connections, for 
instance, and  o ther sizes had  been adopted 
for pow er circuits. H e disagreed w ith the 
suggestion to  ra te  these cables on current- 
carry ing capacity , b u t  endorsed the plea for 
a  simple sealing arrangem ent, although the 
p resen t seal had  been adequate . In  one 
instance, where there were 2 0  0 0 0  seals, 
there had  only been five failures in four 
years, b u t an easier m ethod of sealing would 
"be useful. He also though t th a t  special 
fittings should be m ade for those cables 
instead of m aking use of conduit fittings.

Mr. W. S. Lovely also spoke highly of 
this cable in use, and said th a t  w hilst 
th e  sealing of th e  ends had been the chief 
source of w orry, he thought in fairness it  
should b e  s ta ted  th a t the problem  h a d  been 
largely overcome by the use of the la test 
typo  of end seal. There was, however, 
need for a  more suitable sealing compound, 
on which m ore nearly m atched the filling 
of th e  cable. T here were two forms of seal
ing com pound now in use, both of which 
flowed below 10 0 °C ., an d  this lim ited th e  
application of the cable for certain  pur
poses. A t p resen t i t  was necessary to  
arrange m atte rs  so th a t  there  was a vertical 
en trance  from  below to  a  cable box. A 
cold pouring and non-setting type of com
pound was called for, som ething which 
could be poured or squeezed o u t of a tube  
in to  the end box to  form a  homogeneous 
connection w ith  the filling in  th e  end p a r t 
of the cable. Speaking specially from  the 
point of view of the use of this cable in 
connection w ith  m achine tools and  in fac
tories, ho said there was alw ays a  large 
am ount of oil abou t in such conditions in 
addition  to  considerable h ea t, and  there
fore a need existed for a  cable which was 
sim ultaneously fireproof and  oil resisting, 
and  th is class of cable seem ed to fulfil those 
tw o conditions if the end connection p rob
lem was com pletely solved.

Mr. H. G. Gamble, who rem arked he had  
used this cable for pow er sta tion  ■work, said 
he had  also had experience of it  for 
dom estic electric cookers. W hilst i t  m ade 
a  very  fine job i t  was a  little  m ore expensive 
th a n  o ther types of cable, b u t  tak ing  into 
account m aintenance and life i t  had 
advantages. I t  would be necessary, how
ever, to  cheapen th e  glands an d  accessories, 
for he had  found th a t  w ith  th e  ordinary 
wirem an i t  took far too  m uch tim e to

assemble. Moreover, planning of installa
tions for th is cable m ust be m uch more 
accura te  th a n  w ith ordinary types of cable. 
The cu tting  of the  lengths m ust be  abso
lutely correct as i t  was n o t possible to  have 
too m uch and then  tuck  i t  in. Moreover, 
th e  average operative did no t like to  have 
to  work so acourately. Therefore, for a 
real comparison w ith ordinary wiring the 
cost would have to come down. H e agreed 
w ith the need for a  b e tte r  com pound for 
sealing. A t th e  m om ent th is  was a  long 
job. F u rth er, a  good deal of research was 
needed in connection w ith  th e  heating  ele
m ents of ho t plates.

Mr. G. J. Maughfllng asked for fu rther 
details of th e  m ethod of m aking the  cable 
in which the m agnesia was in troduced by 
m eans of a hopper, th rough  the centre 
of which th e  conductor wires were fed, the 
sheath  being ex truded  round  th e  po in t of 
ex it from  the hopper directly on to  the  mag- 
nesia. R eferring to  a  s ta tem en t in  the 
paper th a t  the au tho rs  had found th a t 
electrical m ethods provided  th e  m ost con
ven ien t w ay of carrying o u t all th e  heating  
and  annealing processes used in. th e  m anu 
facture of th is type  of cable, he  said th is 
conformed w ith cable m akers' experience 
generally, b u t in th is case i t  seemed th a t 
the hea t was applied externally , and  he 
thought it  would bo difficult to  apply heat 
by w ay of th e  conductors if several quench
ing operations h a d  to  be perform ed on con
nections already m ade to  th e  end of th e  
em bryo cable. If  only it wero no t necessary 
to  seal the ends of th is ty p e  of cable against 
the ingress of w ater, th e  au thors would have 
gone a long w ay tow ards producing the 
ideal they  referred to .

Mr. G. F. Freeman said  he had  worked 
w ith  B acker w hen he  cam e to  this country  
w ith his p a ten t processes ju s t over 2 0  years 
ago, and  the processes described in th e  
paper were, w ith  very  m inor variations, the 
sam e as those which B acker in itia ted . H e 
asked for a  figure for th e  perm utiv ity  of 
m agnesium  oxide, and said  he h a d  a heating  
clem ent in a nickel-chrome tu b e  w hich was 
19 years old and  still serviceable. A dm it
ted ly  th e  end connections w ere a  trouble, 
particularly  on d,e. supply, where electro
lysis was more noticeable, than  w ith a.c 
He asked if the au thors had  tried  any ol 
the new  sillicone products in  his connection.

The Chairman (Mr. Forbes Jackson) 
asked for some inform ation w ith regard  to  
the use of th is  cable in  houses, b u t nobody 
responded to  the invitation .

Mr. D. B. McKenzie disagreed w ith  the  
au thors in their sta tem en t t h i t  cables d e 
signed specially for a irc ra ft wiring, together 
w ith th e  necessary tub ing  or casing, were 
no lighter th an  m ineral-insulated cables. 
As to  the use of th is type  of cable for 
high frequency work, he said he w ould n o t 
consider i t  in preference to  cables of the 
polythene type , and questioned w hether i t
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would bo com petitive w ith  polythene cables 
a t  high tem peratures. Ho added  th a t 
trouble  h ad  been experienced on a irc ra ft 
due to  corrosion being se t up  when mineral- 
insu lated  cables were in  close proxim ity 
to  o th er m etals.

Mr. G. A. Cameron Brown though t there 
was som ething to  be said  for th is new  type  
of cable as a  low tem peratu re conductor 
for slow warm ing, an d  said th a t  installa
tions of • th is ty p e  were being watohed. 
T he possible draw back was the higher cost, 
w hich would alw ays be a  determ ining fac
to r w ith  farm  installations.

Mr. J. G. Parker d id  n o t th ink  the seal
ing of th e  ends of those cables was as 
b ad  as had  been m ade o u t by  m any 
speakers. H e h ad  seen an  ordinary  com
p e te n t electrician tau g h t to  seal th e  ends, 
and  a f te r  m aking one or two jo in ts he m ade 
satisfactory  sealing ends. H e asked if the 
cable had  been tr ied  w ithout sealing the 
ends a t  all, a n d  added  th a t  if experim ents 
had  been carried  ou t he would like to  know 
th e  results.

Mr. G. D. Clothier, deputising  for Mr. 
Tomlinson (one of th e  au thors, who is in 
th e  U .S .A .), replied to  some of ,the points 
raised in  th e  discussion. H e expressed his 
satisfaction w ith the reception of the  cable 
and  th e  constructive criticism s th a t  had  
been offered. A dm ittedly, he said, th e  seal 
was n o t ideal because i t  requ ired  special 
instructions, b u t w ork was in h an d  w ith  th e  
object of im proving the seal. T he use of 
silicone com pounds was also being worked 
on, and  th e  first tes ts  h a d  been m ost pro
mising. H e agreed w ith  the criticism  th a t 
too m any com ponents had  to  be used a t  
p resent, w hich was due to  th e  large num ber 
of sizes of sheath  on th e  m arket. The 
m akers though t i t  best, a t  first, to  a d a p t 
.this cable to  existing  conduit fittings ra th e r 
th a n  a tte m p t to  develop special fittings. 
T h a t would be changed, as tim e w en t on, 
and he em phasised th a t  a  new  technique 
h ad  to  be adop ted  in the use of the cable, 
w hich w as n o t an  easy th ing  to  introduce. 
As to  the effects of surges on those cables, 
he said  th a t  careful tests w ould have to  
be carried o u t w ith  the aid of th e  oscillo
graph, b u t no very  definito inform ation was 
available a t  th e  m om ent. T he suggestion 
th a t  m ore planning was required  w ith  th a t  
cable tied up w ith the need of applying 
the new technique he had  m entioned. H e 
did no t th ink  supply au thorities were y e t 
in th e  fram e of m ind  to  accep t th e  cable 
w ithou t end sealing.

Mr. Wright, who also briefly replied, said 
th e  s ta tem en t th a t  cables designed specially 
for a ircraft w iring were no lighter th a n  
m ineral-insulated cables w as based on a 
s ta tem en t b y  a  well-known firm  of a ircraft 
m anufacturers, who h ad  expressed sur
prise. when th e  weights were com pared, 
to  find th a t  th is was so. No d oub t H r. Mc

Kenzie, in  Iris disagreem ent w ith  th e  s ta te 
m en t in  the paper on this point, was com
paring an  ordinary  cable and  n o t an  equ i
valen t fireproof cable used to  run  over a n  
engine. N o d oub t there would bo cases 
w here p .v .c . cables could b e  used on a ir
c raft w ithou t a  casing, and  th en  they  would 
be lighter, b u t w ith  equivalent protection  
he d id  n o t th ink  they  would be so.

Book Review
“ Steel and its Practical Applications." By

W i l l ia m  B a r r , and  A . J .  K .  H o n e y -  
m a n . 2nd edition. Blackie’s “  T ech
n ique ”  Series. P p . xii +  156.
8 s. 6 d. not.

The first edition of th is  book was one of 
th e  m ost useful and  commonsense publica
tions in  n o t too technical language on th e  
sub jec t of steel, and  of particu lar value to  
engineers of lim ited  m etallurgical experi
ence.

Since the first publication  in 1932, very 
considerable advances in  th e  a r t  of steel 
m aking and  its  uses have na tu ra lly  occurred, 
and  the second edition now available has 
been revised an d  rew ritten  to  incorporate 
these advances, notab ly  in  connection w ith 
creep, p recip itation  harden ing ; spheroidis1- 
ing ; isotherm al tre a tm en t and S-curves; 
grain size; hardenability  and  th e  Jom iny 
end-quench te s t;  and  th e  determ ination  of 
critical ranges in  h ea t trea tm en t.

T he title  of th e  ch ap te r devoted to  case 
hardening has been wisely a ltered  to  “  The 
Surface H ardening of S tee l,"  and  now in 
cludes cyanide tre a tm en t, nitriding, gas 
carburising, flame hardening an d  induction 
hardening, w ith  some rem arks on th e  
fatigue streng th  of surface-hardened steels.

Considerable inform ation is now included 
on the  m etallurgical aspects of welding and  
gas cu tting  in  view of th e  rap id  advances 
m ade in these processes in recen t years, 
and  th e  section on defects in  steel an d  
their detection  has been considerably ex
tended.

A ltogether, th is new  edition m ay be 
tak o n  as a  very  w orthy successor to  a 
valuable original publication , a n d  i t  can  be  
strongly recom m ended to  busy  engineers 
w ho have n o t tim e to delve too deeply in to  
m etallurgical subjects b u t to  whom a 
general au th o rita tiv e  knowledge of th e  m ain 
aspects of the m a tte r  is now adays an  abso
lu te  essential to  successful engineering p rac
tice.

BOOKS REC EIVED
Jou rnal of th e  I .E .E . Vol. 92. P a r t  I  

(General) No. 59 (November). (London r 
Spon). 5s. net.

“  R aw  M aterials from  the Sea.”  Bv 
E . F . A rm strong and  L . M. Miall. 
(L eicester: C onstructive Publications,
L td .). P p . x i- f!6 4 .
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News in Brief
Illuminating Engineering Society A

mooting o£ the  B irm ingham  Centre of the  
Illum inating  Engineering Society is to  be 
held  a t  th e  Im perial H otel, Birm ingham , 
on Ja n u a ry  4, a t  6  p .m ., when Mr. H . J . 
Cull will speak  on  “  T he Physical N ature 
of L ig h t.”

“ Thanks ” Drive Donation.—B ritish
In su la ted  an d  Callenders Cables, L td ., in 
vested  £5 000 in 
H u y to n  - w ith-R oby’s 
£80 0 0 0  “ T h a n k s ”
Drive.

Workshop Lighting.
—The B olton W atch 
C om m ittee h a s  
decided to  instal 
fluorescent lighting a t  
th e  police garage 
workshops.

Shelter Thefts__
T he Bootle E m er
gency Com m ittee re
po rted  recently  th a t 
80 tim e switches, 
costing ab o u t £240, 
had  been stolen from  
com m unal shelters.

Cathedral Flood
lighting. —  Liverpool ==============
c a t h e d r a l  to w e r  w a s  ■
floodlit for th e  first tim e when the  Royal
A rtillery  m em orial service was held there
recen tly .

Empire Telecommunications.—A R oyal 
Commission on the fu tu re  of the Em pire 
telecom m unications system  is proposed by 
Cable an d  W ireless, L td .

Refrigerator Vans for G .W .R.—F ifty
refrigera to r vans of a  new  ty p e , for carry
ing fish, poultry , rabb its , so ft fru it, and 
o th e r highly perishable traffic, a re  to  bo 
bu ilt by the G .W .R. a t  Swindon.

Birmingham Electric Club.—A children’s 
p a rty , open  to  all m em bers of th e  Club, and  
th e ir  families, is to  be held a t  the G rand 
H otel, B irm ingham , on Ja n u a ry  5, from 
3 p .m . to  6  p .m . T ickets will be 5s. each.

Loudspeakers for Trams.—A t a recen t 
m eeting  of th e  Blackpool T ranspo rt Com- 
m ittoe th e  T ranspo rt Manager sought the 
views of th e  Com m ittee w ith  regard  to  th e  
in sta lla tion  of loud-speaker equipm ent in  
tra in s  and  buses, an d  he was authorised  
to  so equip 1 2  tram cars and  1 2  buses.

Liffey Power Scheme.—I t  is announced 
th a t  w ork on th e  Leixlip section of the  
Liffey will shortly  s ta r t. This w ork is 
included in  th e  general hydro-electric 
schem e of the Liffey to supplem ent power 
and  lighting in D ublin and  o ther areas 
w ith in  its  am bit. Like the m ain scheme, 
i t  will come under th e  Poulaphouca reser
voir of 5 000 acres in the Wicklow hills.

T W E N T Y -F IV E  Y E A R S  AGO  
r 'R O M  T his  E l e c t r ic ia n  o f  

JO D ecember 17, 1920: The
half-yearly progress report on 
civil aviation states tha t the 
w .d .f. apparatus a t Croydon air
port has enabled aircraft to cor
rect their course in  th ick weather, 
while the equipping of aircraft 
w ith  wireless telephony has 
assisted navigation. Electric 
landing direction lighting is be
ing installed, and tests w ith  
searchlights as a means o f help
ing to locate aerodromes are be
ing made.

Advice to Farmers.—A t a m eeting of 
th e  D urham  coun ty  branch  of th e  N ational 
F arm ers’ Union, i t  w as reported  th a t  tho 
Union headquarters had  appointed  an  eloc- 
trical consu ltan t to  advise an d  assist mem
bers on th e  installation  of electricity on 
farms.

Manchester Public Clocks.—The Finance 
Committee has voted £200 for. the resum p

tion  of the lighting of 
public clocks. T here 
are now 29 such 
clocks for w hich th e  
Council accepts light
ing responsibility.

Trolley-bus Con
tract. —  The South 
Shields Corporation is 
to  purchase ano ther 
five trolley-buses a t
a  cost of £ 2  870.

Street Lighting 
Schemes.—Tho Raw- 
tenstall E lec tric ity  
Committee is to  pro-, 
vide stree t lighting a t  
D unnockshaw  as soon 
as m aterials are 
available. Tho W ar- 

~  rington Highways
Com m ittee has de

cided upon electricity  fo r s tre e t lighting on 
the new housing estates.

Electrification of Rural Areas.—-At a 
m eeting of th e  D undee B ranch  of th e  
N ational Farm ers U nion, a  le tte r  was read  
from the N .F .U . and  C ham ber of Agricul
tu re  for Scotland, sta ting  th a t  arrange
m ents were in hand  to  hold a  m eeting, re 
presen tative of all th e  electricity  supply 
undertakings in Scotland, w ith  a  Anew to 
discussing a  policy of ru ra l electrification. 
There were 60 of these undertakings, b u t 
i t  was hoped to  evolve a policy which 
would m ake supplies available on reason
able conditions, and a t  favourable ra tes.

Installation Before Occupation.—In  his 
annual review  th e  M ayor of P oplar recently  
referred  to  th e  acceptance by m any 
authorities of the principle th a t  electrical 
appara tu s  should be considered in  the  de
sign and  in  the building of new  property . 
T he industry , he said, had  always been 
handicapped because dom estic ap p ara tu s  
had  to  be installed  a f te r  occupation and 
no t, as i t  should be, before completion. 
T h a t m ean t th a t  n o  loni^sr w ould the 
te n a n t have to  bear additional expenditu re  
a fte r  moving in , for the  whole of th e  costs 
of such app ara tu s w ould be included in  the 
value of ¡the house. The effect w ould be 
to  reduce costs and  bring  th e  benefits 
of electricity to  m any thousands who p re
viously were unable to  afford it.
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Toolmakers' Exhibition
Many Prospective Overseas Buyers Invited

ONE of the m ain objects of th e  first ex
hibition organised by the Gauge and 

Tool M akers’ Association, to  bo held a t  tire 
New H all, E lverton  S treet, V incent Square, 
London, from Ja n u a ry  7 to  18 inclusive, is 
to stim ulato - export trade, and  invitations 
have been sent to  m any thousands of actual 
and potential buyers of B ritish precision 
tools and gauges. A nother object is to  give 
th e  general public an opportun ity  to  see 
and  learn som ething of the work and  posi
tion of one of our key industries. The ex
hibition is to  be opened b y  Mr. John  
W ilm ot, M .P., M inister of Supply, a t 
11 a.m . on Monday, Jan u a ry  7, and for the 
rem ainder of th e  period i t  will be open 
daily from 1 0  a .m . to  8  p.m .

T he area of the hall is 20 000 sq. f t ., and 
accom m odation has been provided for 90 
stands of uniform size and  design. The ex
hibits will include gauges and  m easuring 
equ ipm en t; jigs,;fixtures and  special tools; 
special purpose m achines ; press tools ; 
moulds and dies; and diam ond tools and 
gauges. Overseas visitors will have the 
assistance of an in terpre ter.

E stablished in 1942, th e  Gauge and  Tool 
M akers’ Association now has a  m em bership 
of 2 0 0  firms in th e  industry , and  i t  has 
paid particu lar a tten tion  to  the im portance 
of planning for th e  developm ent of export 
trade.

A Pioneer Effort
In  a  foreword to  th e  catalogue, th e  chair

m an of the association, Mr. F . W . Halli- 
well, points ou t th a t  it  is n o t only the  first 
exhibition prom oted by th e  gauge and  tool
m akers’ industry , b u t it  is also th e  first ex
hibition of a  national character to  be or
ganised by any  industry  in this country 
since the end of th e  w ar. “  I t  is, there
fore,”  he  sta tes, “  a pioneer effort entirely  
in keeping w ith th e  sp irit of the industry , 
w hich by  its n a tu re  m ust be in th e  van- of 
progress.”

Speaking a t a Press conference a t 
Claridges H otel, London, on T uesday, Mr. 
Halliwell, who was supported b y  the  vice- 
chairm an (Mr. H . S. Holden) and  members 
of the Council, said th a t although
relatively small, it was a  highly skilled, 
highly specialised industry , and i t  had  
played a very im portant p a rt in th e  pro
duction program m es during the war. I t  
would m ake an  equally im portant contri
bution  to  th e  country’s reconversion and 
export programmes.

T h e  E l e c t r ic ia n  will occupy stand  No. 
90, and  we extend an invitation  to  readers 
to  avail them selves of our services there.

A rrangem ents have been m ade for a tele
phone to  be installed, and  the num ber will 
be V ictoria 1577.

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 for. the opinions themselrti 

and the manner of their expression.

Fuel Economy Advertising
[To t h e  E d i t o r ]

Sir,— W ith  reference to  the advertise
m ent now appearing  in the national Press, 
on Ibehalf of the M inistry of Fuel and  
Power, while we agree w ith th e  principle», 
which has inspired the advertisem ent, it  
seems to  us ex traord inary  th a t when the 
M inistry is talk ing ab o u t “ peak  loads,” it 
should be guilty of m aking the flat s ta te 
m en t th a t “  * . . .  -it, is impossible to  
store e lec tric ity .”

While it  is appreciated  th a t  the storage 
of a  sufficient q u an tity  of electricity  appre
ciably to relieve peak loads over the entire 
grid system  is a t  p resen t im practicable, 

"at the sam e tim e a strong case can be 
m ade for large peak-load -batteries in  par
ticular cases. I t  is well known in the in
dustry  th a t the borough of H eston and 
Islew orth has, to  some ex ten t eased its 
peak-load problem s by installing a  460 V,
5 000 A -hour Chloride b a tte ry .

On th e  purely  storage question, you  are 
of course aw are th a t , by  law, cinemas and 
o ther places of en terta inm en t m u s t have 
an em ergency lighting supply in case of an  
in terrup tion  of the m ains supply. F o r th is 
purpose, m any storage batteries are in  use.

I t  is also a  fact th a t m ost hospitals have 
“  stored electricity ”  standing-by to  supply 
lighting cu rren t for th e  operating  theatres 
in  case the- m ain supp ly  is in te rrup ted  
during a  vita l operation.

Again, a num ber of re ta il stores have 
found th a t  it  is in  the public in te rest to  
have a  stand-by  supply of electricity from 
a  storage b a tte ry  available safoly to  clear 
their prem ises and , incidentally, to  stop 
pilfering, during a  tem porary cessation of 
the mains supply.

In  view of the above facts, we find it  
difficult to  reconcile th e  M inistry’s s ta te 
m en t w ith  o u r own experiences.—Your« 
faithfully , W. F e a r n l e y ,

E xide B atteries Publicity  D epartm en t.
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Industrial Information
Change of Address.—Jo h n  Fowler and 

Co. (Leeds), L td ., announce tluat their 
London offices are  now a t  B yron House, 
7-9, S t. Jam es’s S tree t, London, S .W .l, 
(Telephone : W hitehall 0484-5 ; telegram s : 
Steam plow , Piccy, London).

Ontario Trade Operiing.—A m anufac
tu re rs’ rep resen tative who is ab o u t to  
establish him self in Toronto, wishes ' to 
secure the representation  ofU nited  Kingdom 
m anufacturers of household electrical 
appliances on a  purchasing or consignm ent 
basis for the Province of O ntario  (Ref. No. 
Z47S20E, D epartm en t of Overseas T rade, 
35, Old Queen S treet, London, S .W .l).

Streamlined Kettle.—The T e tra  E ng i
neering Co., L td ., Redhill Sreet, N .W .l, 
announce th a t  they  are going in to  produc-

A new electric kettle with streamlined effect

tion of dom estic electrical appliances, which 
will include fires, irons, toasters, und, they 
claim, the first stream lined ke ttle . I t  is a 
th ree-p in t ke ttle , w ith  rem ovable handle—  
to  save, shipping and  storage space— quick- 
boiling, non-drip spout, 1 500 W elem ent 
w ith easily re-set safety device, and is made 
e ither in chrom ium  p la ted  copper or a lu 
minium dye-anodised in a wide range of 
colours.

Geared Motor Units.—A  new publication 
by the English E lectric Co., L td . (DM /122) 
gives details of a .c. geared m otor un its  for 
slow speed drives in which standard  types 
of the com pany’s m otors are  assembled 
w ith  suitable reduction  gears to  form  com
p ac t self-contained units. O u tpu ts up to  
15 n .p . are covered, an d  for each there is a 
choice of speeds from  20 to  500 r.p .rn .

Electricity on the Faroe Islands.—In  con
sequence of an  electrical breakdow n in 
Torshaven, the capita l of th e  Faroe Islands, 
a  Mirrlees engine, developing 300 b .h . p . a t

600 r.p .m ., coupled to  a  200 kW  generator, 
and  complete w ith  sw itchgear m ade by 
the B rush E lectrical Engineering Co., L td . 
have been supplied by B ritish  Oil Engines 
(E xport), L td ., of London, replacing a 
Continental engine, the failure of which 
caused 1 th e  breakdow n.

All-Purpose Service Unit.—W ith  refer
ence to  the  new housing com ponent known 
as the “  A ll-Purpose Service U n it,”  th e  
electrical features of which w ere described in 
our last issue, we are asked to confirm 
th a t this un it has been developed by the 
Building Component P roducers’ Associa
tion, in  conjunction .with the B ritish  Coal 
U tilisation Research Association. The 
form er body are m arketing th e  component, 
and  all inquiries should be addressed to 
them  a t  31-33, H igh Holborn, London, 
W .C .l.

New Radio Factory for Dublin.—The
production of radio "sots by Sales, 
M asteradio (Ireland), L td ., is expected to 
begin in  Ja n u a ry  in  the new  factory  which 
th a t firm  has opened a t  75, Lower M ount 
S treet, Dublin. These prem ises are  only 
tem porary  until a  new factory  can be 
built. F ifty  hands wall be employed, b u t  it 
is hoped th a t  when work has reached its 
peak, th a t num ber will be increased to 
150. T he new factory  will be in charge of 
Mr. H . B urns, director.

Aluminium Alloys.—The increasing de
m and for q u an tity  o u tp u t of shaped com 
ponents in alum inium  and  alum inium  alloys 
lias given rise to  considerable developm ents 
in m echanical m ass production m ethods. 
The la te s t Technical Inform ation Bulletin 
No. 10, “  Deep D rawing and  Pressing of Alu
m inium  Alloys,” issued by  th e  Aluminium 
Developm ent Association, could n o t have 
appeared a t  a  m ore favourable m om ent. 
I t  deals specifically w ith power press p ro
cesses and  the tools necessary to  produce 
standard ised  products economically. The 
forty  pages are illustrated  w ith 32 photo
graphs an d  diagram s of typical m achines, 
tools and  m ethods of production, together 
w ith a num ber of useful tables.

Allocation of Government Factories.—An 
additional 29 G overnm ent factories havo 
been allocated b y  the B oard of T rade to 
various firms for civilian production. They 
represent an  area of over 7 million sq. f t ., 
and  will give em ploym ent eventually  to  
about 35 000 people. N early all th e  larger 
G overnm ent factories have now been allo
cated, an d  the space so d ea lt w ith am ounts 
to  more th an  three-fifths of th e  to ta l ex
pected to  become available. The Gram o
phone Co., L td ., have been  allocated a  fac
tory  w ith  an  area of 158 800 sq. f t . a t  
T reorchy, W ales, for the production of radio
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and  television equipm ent, gram ophones and 
accessories, providing em ploym ent for 
1 0 0 0  people. R ists Wires and  Cables, 
L td ., have  been a llo tted  a  factory  w ith an  
a rea  of 394 266 sq .f t. a t  Newcastle-under- 
Lyme, where, i t  is estim ated , 2 000 persons 
will be em ployed on th e  m anufacture  of 
commercial cables.

“ Ulster To-day.”—U nder this title  an  
illu stra ted  handbook has been published 
by  the S tationery Office fo r the Govern
m en t of N orthern  Ireland. I ts  appeal is 
n o t only to the to u ris t seeking a  rom antic 
holiday, b u t also to  th e  industria list de
siring to  expand production an d  b reak  new 
ground. G overnm ent g ran ts an d  loans are 
available to  industria lists in  connection 
w ith the establishm ent of new  u ndertak 
ings and  the extension of existing con
cerns likely to  provide a  substan tia l 
am ount of additional em ploym ent. The 
booklet is free on application  a t  th e  U lster 
Office, 2 1  Cockspur S treet, London, 
S .W .l.

Incendiary Bombs to Kettles -Erinex
L td ., F lare , N ortham pton, announce th a t  
they  have changed from the w ar.p ro d u c
tion of incendiary bom bs to  th e  m anufac
tu re  of electrical household appliances, 
w hich will be m arketed  under the b rand  
nam e of “  Cepco.”  T he retail selling price 
of th e  com pany’s universal electric ke ttle  
(immersion hea te r type) has been fixed 
a t  £ 2  18s. Id ., excluding purchase tax . 
T he k e ttle  is spun in  heav y  gauge a lu 
m inium , highly polished and" designed on 
m odern lines. I t  is fitted  w ith  a  solid 
handle and  black polished dielectric holder, 
the lid knob an d  fee t (if required) also 
being of black dielectric. T he elem ent is 
200-220 or 230-250 V, 1 200 W . These 
kettles , w hich will be on the  m arke t in 
Jan u a ry , a re  ob tainable through wholesale 
channels only.

Joint Consultation in Industry. —  
M anagem ent and w orkers of the Philips 
group of radio and  electrical companies 
have agreed to  tackle peace-tim e problems 
in  the spirit which perm eated  their fac
tories during the w ar. Ins tead  of only 
one joint-production com m ittee w ith  lim ited 
term s of reference, there will be a  num ber 
of jo in t departm en ta l com m ittees qualified 
to  deal speedily w ith  m ost of the problems 
w hich arise a t  shop level. Difficult 
questions w hich cannot be se ttled  on th e  
spo t will b e  referred to  a  cen tral jo in t ad 
visory council, which will also discuss 
m atte rs  of broad policy. Some of the sub
jects w hich will be covered by these com
m ittees are  conditions of em ploym ent, wel
fare and  recreation, safety, discipline, tra in 
ing, production, and  national reconstruc
tion.

Fuel Economy Review.—The curren t 
num ber of th e  review published hy th e  
Federation  of B ritish  Industries contains

an article on “  Hydro-Electi-ic Pow er R e
sources of th e  W orld ,” by Mr. Eric G. 
Saunders, who gives tables showing th e  
w ater-power resources of the world by  
con tinen ts; th e  w ater-pow er po ten tia l and  
installed capacity  by countries; large-scale 
hydro-electric power installations in  1941; 
and w ater-pow er potential and  installed 
capacity  in  the B ritish  Isles in  1943; also 
the production of electricity in selected 
countries having hydro-electric installa
tions. The au th o r s ta tes  th a t  the world- 
installed w ater power m ay be expected to  
increase in the n ex t 15 years by some 
25 per cen t., from  an estim ated  93 million 
h .p . to-day to  116 million h .p . Mr. Verdon
O. C utts, of the General E lectric Co., L td ., 
has contributed  an article on “  R ecen t D e
velopm ents in  E lectric F urnaces,”  and  
particu lar reference is made to those of the 
resistance type.

Christmas Holiday Arrangements.—W ith 
reference to  the Christm as holiday arrange
m ents as recom m ended by th e  Govern
m ent, th e  N .F .E .A . announce th a t in  accor
dance w ith the national working rules, 
should such days be w orked, the following 
provisions as to th e  paym ent of wages will 
apply  :—M onday, Decem ber 24, bare  time 
ra tes o n ly ; Christm as D ay, all hours w orked 
are payable a t  double tim e; W ednesday, 
D ecem ber 26, all hours worked are payable 
a t  tim e-and-a-half; Decem ber 31, Ja n u a ry  1 
an d  2, bare tune ra tes only. C ertain ad 
justm ents are necesary in those areas where 
the local working rules so determ ine. The 
following schedule nam es d istricts where the 
local working rules prescribe th a t  tim e-and- 
a-half m ust be paid for all hours worked 
on th e  d ay s nam ed :—T hursday, Decem
ber 27 : D erby, Leicester, N ottingham  and  
Scarborough. Tuesday, Jan u a ry  1 : Cer
ta in  towns in the N orth  E aste rn  area, Scar
borough, M anchester, Sheffield, and  Sal
ford. Should such days n o t be w orked in 
undertakings no t scheduled u nder an Essen
tial W ork O rder, no wages are payable 
should the  G overnm ent’s recom m endations 
be observed as holidays; in  undertak ings 
which are  scheduled u nder an  Essential 
W ork O rder, th e  following provisions 
a p p ly :— (a) No wages are payable for any 
of the following days observed os holidays : 
Christm as D ay or Boxing D ay (N ational 
W orking R ule, Clause 10(g); days which 
are local holidays in accordance w ith the 
local working rules being observed on th e  
site in  question ; any  days norm ally ob
served as holidays in th e  scheduled under
taking. (b) Should any  days which do no t 
come w ithin the scope of th e  above p ara
graph be observed as holidays then  no de
duction can be m ade from  the guaranteed 
working week, providing no work is avail
able for specified persons who are  available 
for and  willing to work.
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Electricity Supply
Bradford.— A dditional supply to the 

Legram  Mills is to  be provided a t  a  cost of 
£7 475.

Dartford.—The E lectricity  Comm ittee 
is to  ex tend  m ains to  housing estates a t  a  
cost of £1 084.

South Shields.—The T.C. is to  spend £000 
laying cables in connection w ith th e  Dean 
R oad electricity sub-station.
. Hove.-—The E lectric ity  Comm ittee is to  

increase the p lan t a t  Saxon R oad sub
sta tion  a t  a  cost of £ 1  0 0 0 .

Wallasey.—The E lectricity  Com m ittee is 
to  purchase m echanical cable-laying p lan t 
a t  an  estim ated  cost of £ 2  1 0 0 .

Stanhope (Co. Durham).—T he Parish  
Council is to  ex tend  electric s tree t lighting 
as soon as circum stances allow.

Bournemouth.—The E ducation  Com
m ittee  is to  obtain estim ates for electric 
lighting im provem ents in all th e  d e p a rt
m ents of th e  municipal college.

Swindon.— The E lectric ity  Committee 
has obtained  sanction to borrow £3 690 for 
supply  to  housing sites, and is seeking 
sanction to borrow  £5 992 for mains and  
services.

Glasgow. — The Gas Com m ittee has 
arranged for th e  electricity dep a rtm en t to 
instal cable, etc., in connection w ith 
m achinery a t  th e  gas stores and  workshops 
a t  a  cost of £ 1  2 0 0 .

Burton-on-Trent.— The E lectric ity  Com
m ittee  has arranged to  provide supply to  
D erbyshire Gravel Aggregates, L td ., a t  new 
w orks a t  Stanton-by-B ridge, and  to  various 
prem ises a t  Ticknall.

Hull.—Sanction to  borrow £4 000 for coal 
p lan t, £64 756 for buildings, m ains and 
plan t, and  £67 500 for consum ers’ elec
trical appara tus, has been obtained  by  the 
E lectricity  Comm ittee.

Douglas ( l.o .M .) .— The E lectricity  Com
m ittee has inform ed the l.o.M . E lectricity  
B oard of its readiness to  co-operate w ith 
respect to  the supply of electricity to  farm s 
in the a rea  of supply.

Torquay.—Supplies for public lighting are 
to  be provided in the parishes of Kerswell, 
Ugborough and  Ipplepen. The Corporation 
E lectric ity  Comm ittee is seeking sanction 
to  borrow £2 500 for m eters.

Walsall.—The Corporation, whose own 
electricity supply undertak ing  was s ta rted  
fifty years ago, is to  m ake an  offer of 
£140 000 for the undertak ing  of the Chase- 
town an d  D istric t E lectricity  Co., L td .

Brighton.—The E lectric ity  Committee 
has approved a  scheme for s tree t lighting 
on a  trolley-bus rou te  by utilising the 
trolley poles for the suspension of the 
s tre e t lighting lan terns, a t  a  cost of £1 455.

Southport.—The E lectric ity  Committee 
has agreed to  the proposal of th e  Central 
E lectricity  B oard to  instal certain  control 
gear a t  th e  power sta tion  in connection w ith 
proposed alterations to  the grid supply^ a t  
Ormskirk.

Bradford.—The M arkets Comm ittee has 
decided -that the lighting charges a t  the 
Jo h n  S tree t m arket be a t  the ra te  of 7d. 
per electric bulb , n o t exceeding 100 W  
for 1 2  hours consum ption of cu rren t during 
each m arket period.

Liverpool. — The C ity Council has 
approved application being m ade for 
borrowing powers for £3 000 in  respect of 
adap ta tions of u n it factories Nos. 3 and  4 
in  Flem ing R oad, Speke, to  be leased to
G. P . Dennis, L td .

Exeter.—The Housing Comm ittee has 
given permission to the E x e te r Rediffusion 
Service to  instal overhead wiring -to tem 
porary council houses as an experim ent, 
on th e  understanding th a t  the wiring will 
bo rem oved if found unsatisfactory.

Fulham (London). — The E lectricity  
Com m ittee reports th a t  th e  revised grid 
tariff will result in an increase in cost, b u t 
th a t this should n o t be m ore than  2  per 
cent, of the to ta l cost of cu rren t purchased 
from  the Central E lectricity  B oard.

Southwark (London).—T he E lectricity  
Comm ittee is to purchase .cookers a t  a  cost 
of £500, w ater-heaters a t £600, and  wash- 
boilers a t  £ 2 0 0 , and  is to ex tend  m ains to  
the B randon S tree t esta te  a t  a cost of £250, 
and  provide a .c. supply in W alw orth R oad 
a t  a  cost of £ 2  0 0 0 .

Wallasey.—The E lectric ity  Committee 
has obtained sanction to  borrow £15 206 
for supply to  housing estates, and is seek
ing sanction to borrow  £ 1 1  0 0 0  for ripple 
control a p p a ra tu s ; an d  has approved a 
comprehensive developm ent scheme a t  a 
to ta l cost of £46 970. '

Scarborough.—An electric cooker and  
hot-cupboard are to  be installed by  the 
electricity departm en t, a t  the Town H all, 
a t  a  cost of £72. T he Libraries Com m ittee 
has asked the E lectrical Engineer to sub
m it an estim ate for overhauling the  elec
trical installation a t  the public library. 
The E lectricity  Com m ittee has recom
m ended th a t the present increase of 
1 0  per cent, on all charges be replaced by 
a  general increase of 15 per cen t., and  th a t  
the basic all-in tariff and  flat ra te  of .5d. 
per u n it -be increased to . 6 d. per un it, and  
th e  m ixed supply ra te  be increased by  5 
per cent.

Cardiff.—Supply is to  be provided to 
housing sites a t  Sweldon F arm  at a  cost of 
£1 733, and  Caerau F arm  a t  £3 086. The 
E lectricity  Com m ittee has approved various



716 TH E ELECTRICIAN December 21, 1945

extensions a t  a  cost of £4 722. The H igh
w ays Comm ittee has approved a  supple
m en tary  estim ate  of £11 850 for im proved 
s tree t lighting.

W a lla s e y .—Tho Corporation E lectricity  
Com m ittee recom mends a  new domestic 
tariff consisting of th e  present floor area 
charges plus 4d. per week fixed charge, 
together w ith a  u n it charge of Ad. per 
kW h, and  a  new  business tariff for' light 
and  hea t of £9 per kW  of lighting dem and 
plus 0 .6 6 d. per un it.

R e a d in g .—Proposals for providing a 
supply of electricity  to houses to be 
erected on th e ir housing esta te  a t  W hitley 
have been approved by the R eading T .C ., 
the scheme being estim ated  to cost 
£19 395. Application is to  be m ade to the 
E lectric ity  Commissioners for sanction  to 
borrow th is am ount.

Electricity Statistics.—T he official re 
tu rn s rendered to  the E lectricity  Commis
sioners show th a t 3 463 million un its  of 
electricity were generated by authorised  
undertakers in  G reat B rita in  during 
Novem ber, 1945, as com pared w ith the- 
revised figure of 3 598 million' units in  the 
corresponding m onth  of 1944, representing 
a  decrease of 135 million units, or 3.7 per

cent. D uring the eleven m onths of 1945 
up  to  th e  end of N ovem ber, th e  to ta l 
am oun t of electricity  generated  by au th o r
ised undertakers was 33 601 million un its  
as com pared w ith  the revised figure of 
34 612 million un its  for 1944, representing 
a  decrease of 1 O il million un its  or 2.9 per 
cent.

Increase in C.E.B. Borrowing Powers—
In  the “  London G azette ” on Decem ber 
14, notice was given th a t  application has 
been m ade to  th e  E lectric ity  Commissioners 
by th e  C entral B oard, for a  Special Order, 
under the A cts of 1882 to  1936, for tho  
purpose of authorising an  increase in  their 
borrowing powers under Section 27 of th e  
A ct, 1926. Copies of th e  d ra f t Special 
O rder m ay bo obtained (Is. each) a t  tho 
office of th e  B oard, a t  T rafalgar Buildings, 
Charing Cross, S .W ., and  a t  G rid House, 
168, Broomhill D rive, Glasgow, W .l. Any 
objections respecting th e  application  m ust 
bo m ade by registered  le tte r  addressed to 
th e  Secretary, E lectricity  Commission, 
Savoy C ourt, S trand , London, W .C .2, 
despatched on o r  before Ja n u a ry  18, 1946; 
and  a  copy of any  such objections m ust a t  
the  sam e tim e bo forw arded to  Mr. O. A. 
Sherrard , secretary  of the  B oard.

Walsall Anniversary
A S soon as labour is available, it  is in

tended to commence building a 
£5 000 000 generating sta tion  a t  W alsall, 
Staffs, sim ilar to  th a t  a t  Ironbridge, or 
possibly an  even larger sta tion , th e  cost of 
which m ight be in th e  region of £ 8  0 0 0  0 0 0 .

This announcem ent was m ade by  Mr. C. 
H eathcopk, chairm an of th e  W est Midlands 
J .E .A ., when speaking a t  a  dinner, on 
December 14, arranged by tire W alsall 
E lectricity  Comm ittee to  celebrate th e  50th 
anniversary  of the undertaking.

Mr. H eathoock also spoke ab o u t the 
nationalisation of the supply industry  and 
said he viewed w ith  apprehension any 
a ttem p t to  force outside control on under
takings w ith  long and  faithful records. On 
the one hand was an efficient and  still 
growing industry , while bn tho o ther was 
a national economy so d isturbed th a t  the 
whole standard  of life was threatened. The 
proper procedure was to  concentrate on 
pu tting  those la tte r  industries on their feet 
again, ra th e r th an  endeavouring to apply 
an un tried  theory  to a  departm en t in  full 
and  robust health . The only reasonable 
basis for interference was to show savings 
in charges to consumers. I f  there  was to  
be any  change in  ownership and  control, 
it was not unreasonable to suggest th a t 
elcctricitv undertakings should again com
bine. and request th a t the interests of their

consum ers should be protected  against 
charges th a t  m ay be to the ir detrim ent. 
Such protection should be specific and  in
corporated in any  A ct to  a lter th e  control 
and  ow nership of the industry .

Sir William W alker, president of the
I.M .E.A ., criticised those councils which 
decided th a t  in new  housing d istricts half 
of th e  houses should have electricity and 
half gas. Local authorities, he' said, had 
no righ t to  select w ha t m edium  a  ten an t 
should use for lighting, cooking o r  heating, 
b u t should allow free choice. Sir William 
deplored th e  discrim ination against the 
electric supply industry  in th e  cost of fuel. 
C onstant research had  enabled them  to  use 
grades of coal for which there had  pre
viously been no  m arke t and  th u s help the 
coal owners, y e t the supply industry  had 
been  penalised by having to  pay the 
largest percentage of th e  increase in the 
cost of coal.

The M ayor and Mayoress of Walsall 
(Coun. and Mrs. M. J .  K avanagh), and 
Aid. D. C artw right (chairm an of th e  E lec
tric ity  Committee) received the  135 guests, 
including representatives of m any Midland 
undertakings. D uring its 50 years’ exist
ence, the W alsall undertak ing  has increased 
the num ber of its consum ers from 77 to  
31 269. and the average price per u n it has 
been reduced from 5.5d. to .94d.
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Contracts Open
W E  give below th e  la te s t inform ation 

regarding contracts for which tenders 
are invited . In  -the case of overseas con- 
trao ts, particulars are  to  be had  from  the 
D epartm en t of Overseas T rade, M illbank, 
London, S .W .l (corner H orseferry R oad), 
unless-otherw ise sta ted .

Tobermory T.C.—Electrical work in  con
nection w ith  the erection of 26 perm anent 
houses. Applications to  Mr. J .  M. Spink, 
Town Clerk, Toberm ory.

Bute C.C., Decem ber 27.—Electrical 
w ork in  connection w ith  30 houses in th e  
A rran  d istric t. Specification from  Mr. A. 
Rennie, 20, Greon S tree t, Saltcoats.

Tredegar U.D.C., Decem ber 29.— Supply 
and  delivery of tw o 250 kVA, 11 kV, 400-230 
V transform ers and  one 500 kVA, 11 kV, 
400-230 V transform er. Specification from 
Mr. W . Davies, Bedwellty House, Tredegar. 
Mon.

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

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

Manchester City Council, Decem ber 31.— 
Supply, delivery and  erection of 6 . 6  kV 
sw itchgear (feeds No. 4), Spec. No. 842, 
and  one 2 0 -ton weighbridge and  fram e, 
Spec. No. B.149. Specifications from Mr. 
R . A. S. Thw aites, E lectric ity  D epartm ent, 
Town H all, M anchester, 2 ; deposit, £1 Is:

Maesteg U.D.C., Ja n u a ry  1.— Supplying 
and laying of l.t . mains, services and  pu b 
lic lighting a t  th e  Caerau housing site, 
Specification from  the Engineer and 
M anager, E lec tric ity  D epartm ent, 35, Com
m ercial S treet, M aesteg, Glam.

Aberdeen C.C., Ja n u a ry  3.—Electrical 
work in connection w ith  th e  erection of 
60 perm anen t brick houses a t  B ankhead. 
Specification from the  County A rchitect, 
C ounty Buildings, 22, Union T errace, Aber
deen.

Blackpool Electricity Department, J a n u 
ary  3.—Supply and  delivery of one control 
b a tte ry , one circuit-breaker closing b a tte ry , 
one circuit-breaker tripping b a tte iy , and 
high an d  low ra te  charging equipm ent. 
Specification from th e  Borough E lectrical 
Engineer and  Manager, Shannon Street. 
Blackpool.

Kettering Electricity Department, Ja n u 
ary  4.—Supply of tw o 300 kVA, ratio  
6  600/420 V, two 300 kVA, ratio  
11 000/420 V, and two 400 kVA, ratio  
11 000/420 V, transform ers (Spec. No. 
101); 11 000 V and  6  600 V switchgear, and  
sheet steel kiosks (Spec. No. 102). Speci
fications froni the Borough E lectrical E n 
gineer, Rockingham  R oad, K ettering .

Dundee T.C., Jan u ary  9.—Supply of 
m achine tool equipm ent to  the Pre-Voea- 
tional School for the Engineering Industry , 
a t  Ann S tree t W orks. P articu lars from  the 
City Q uantity  Surveyor, 21, City Square, 
Dundee.

Newcastle-upon-Tyne Transport and 
Electricity Department, Jan u ary  14.— Sup
ply, delivery and  erection of one kW  m er
cury arc rectifier equipm ent. Specification 
from Mr. H. C. Godsmark, T ransport and 
E lectricity  U ndertaking, Manors, Newcastle- 
upon-Tyne; deposit, £1 Is.

Rochdale Electricity Department, J a n u 
ary 16.—-Supply over 1 2  m onths of (a) a .c ., 
singSel-phase, 5 A, and  25 A quarterly  
m eters, and 5 A and  25 A prepaym ent 
m eters;' (b) 3-phase 6  000/400 V d istribu
tion transform ers. Specification from 
W. G. Coates, E lectric House, South S treet. 
R ochdale; deposit £2 2s.

Overseas
State Electricity Commission of Queens

land, Jan 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  Wide 
B ay Regional E lectricity  B oard, M ary
borough; Capricom ia Regional E lectricity  
Board, R ockham pton; and Townsville 
Regional E lectric ity  B oard. T ender 
form s and  o ther particulars from  th e  Agent- 
General for Queensland, Queensland 
G overnm ent Offices, 409-410, S trand, 
London, W .C.2.

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

Eire Electricity Supply Board, F ebruary  
28.— Supply, delivery and  erection of tran s
form ers and  sw itchgear a t  the C athaleen’s 
Fall and  Cliff S tations on th e  R iver E rne. 
Specifications from the Chief Design E n 
gineer, E lectricity  Supply B oard, 26, Lower 
Fitzwilliam S treet, D ublin, C.18; deposit, 
£5 5s.
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Company News
S i l e n t b l o c , I/L’D .—In tm . 121% (same).
E l e c t r ic  F u r n a c e  C o . ,  L t d .— I n t m .  div. 

3J% (same).
A n t i -A t t r i t i o n  M e t a l  Co., L t d .—F st. 

and fin. 15% (same).
R o t h e r h a m  F o r g e  a n d  R o l l in g  M i l l s  

Co., L t d .—In tm . 5% on ord. (same).
L o n d o n  E l e c t r ic a l  a n d  G e n e r a l  T r u s t . 

—In tm . 2 % (same), less tax , payable 
Ja n . 1.

H y d r o - E l e c t r ic  S e c u r i t i e s  C o r p o r a 
t i o n .—H lf.-yrly . div. on 5% “  B  ”  prefd ., 
payable Feb. 1.

G o o d y e a r  T y r e  a n d  R u b b e r  C o . (G.B.). 
—T hird  intm . div. on. ord. 1 0 %, less ta x  
(fin. 5% , tax  free), mkg. 16% (same), ta x  
free.

E d w a r d  W o o d  a n d  C o . ,  L t d .—N et 
tradg . p it . £34 0S6 (£34 932). D iv. 9% • 
(same), to  tax a tn . £15 000 (£18 000), to 
defd. repairs £2 000 (£3 000), fwd. £23 520.

B r i t i s h  E l e c t r ic  T r a n s f o r m e r  C o . L t d . 
—N ot p i t .  to  Sept. 30, a fte r  taxn . and  de- 
preen. £29 674 (£24 569). To pref. div. 
£9 531 (same), fin. ord. div. 10%, mkg. 
20% (15), fwd. £323 (£180).

M a n n  E g e r t o n  a n d  C o . ,  L t d .—N et pft. 
for y r. to  . Sept. 30, a fte r d irs .’ fees, 
deprecn. and  tax n ., £13 595 (£13 111). To 
ord. div. 15% (10), res. £2 500 (same), 
fwd., a fte r  prefd. d iv ., £24 822 (£24 808).

C l e v e l a n d  B r i d g e  a n d  E n g i n e e r i n g .—  
N et p ft. to  Sept. 30, a f te r  tax , e tc ., £16 278 
(£49 498), fin. ord. div. 31% , m kg. 5% , tax  
free (41%), fwd. £ 6  013 (£5 582), £36 000 
transferred  from  tax . provision to  gen. res.

B r o w n  B a y l e y ’s  S t e e l  W o r k s , L t d . 
P ft. to  J u ly  81, £131 717 (£136 077), fin. 
ord. d iv . 5% , mkg. 10%, ta x  free 
(13%), to  gen. res. £50 000 (same) 
obsolescence res. £ 2 0  0 0 0  (same), fwd. 
£40 975 (£34 258).

J o h n s o n  a n d  P h i l l i p s , L t d .—Co. are 
seeking perm ission to  increase the borrow 
ing power from  the p resen t lim it of 
£ 1  0 0 0  0 0 0  to  £ 1  600 0 0 0 , an d  a t  an  ex tra- 
ord. m tg ., held o n  Decem ber 17, to  consider 
the necessary resolution, i t  was carried 
unanim ously.

A ir s c r e w  C o .. L t d .— P f t .  to  M a r. 31, 
1944, £71 754 (£ 6 2  363). T o  d i r s . ’ fee s  
£1 333 (£ 1  2 6 4 ), o b so le sc e n c e  £ 5  709
(£ 7  417), t a x  £ 3 5  527 (£ 4 0  SOS), p re f .  d iv . 
£ 3  000 , f in . o r d .  d iv . 1 5 % , m k g . 25%  
( s a m e ) ; g e n . re s . £ 1 5  000  (n il) fw d . £ 2 9  061 
(£ 2 7  252).

C r o m p t o n  P a r k i n s o n , Lt d .—Accordg. 
to prelim , sta tem en t p ft. for y r. to Sept. 
30 a fte r  ta x  and  o ther charges. £434 283 
(£432 099). T he repeated  d is tribu tion  of 
224% is covered by earnings of ju s t over 
40% before th e  allocation of £5 000 to  the 
benev. fund.

P e t o  S c o t t  E l e c t r ic a l  I n s t r u m e n t s .—  
P ft. to  Mar. 31, £62 400 (£59 608), plus 
deb. in t. excess provn. £340, m kg. £62 740. 
To inc.-tax  1945-46, and  E .P .T . £52 500 
(£53 249), dfd. repairs £4 735 (nil), fs t. and  
fin. div. 25%, less tax , £3 720 (same), fwd. 
£9 084 (£7 299).

S u n  E l e c t r ic a l  C o . ,  L t d .—T radg. p ft., 
e tc ., to  Apr. 30, £21 179 (£19 151), less 
deprecn., tax n ., e tc ., 'lvg. n e t  p ft. £18 916 
(£17 857). P ref. div. £9 375 (same), div. 
2£% on ord. £2 333 (same), fees £1 500 
(same), lease redem ptn . £1 500 (same), inc. 
tax. res. £4 000 (£3 000), fwd. £2 112 
'.£1 005).

M a r s h a l l  S o n s  a n d  C o . ,  Lt d .— P ft. to  
Sept. 30, £84 820 (£179 381). To tax
£19 000 (£112,155), deprecn. £10 550
(£11 165), lvg. n e t p ft. £55 270 (£56 061). 
To in tm . div. 3£% £9 375 (same), fin. 8 J% 
(10), mkg. 12*% (13J) £21 875 (£25 625), 
to  genl. res. £20 000 (same), fwd. £41 875 
(£45 625).

R . H o o d  H a g g ie  a n d  S o n , L t d .— A fter 
deprecn. res. allocation, d irs .’ fees and  am nt. 
w ritten  off leasehold prop, to tallg . in  all 
£16 800 (£17 000), n e t  p ft. to  Oct. 31, 
£28 071 (£29 029). To pref. div. £2 000 
(same), fin. ord. div. 7J %, mkg. 1 2 *% 
(same), gen. res. £ 1 0  0 0 0  (same), fwd. 
£67 627 ( £ 6 6  656) .

M a r c o  R e f r ig e r a t o r s , L t d .—T rdg. p ft. 
for yr. to  Sept. 30, 1945, £38 289 (£33 641), 
to advertisg. £2 946 (£806), bank  in t. £800 
(£238), d irs .’ fees £900 (same), deprecn. 
£1 6 8 6  (£1 603), e tc .;  p ft. £31525
(£29 060), to  tax  provn . £27 745 (£25 597), 
first an d  fin. div., less tax , £2 625 (£1 313), 
fwd. £ 8  234 (£7,078).

D. N a p i e r  a n d  S o n  L t d .—T radg. p ft. 
a fter tax a tn . to  Sept. 30, £133 896
(£174 376). To d irs .’ fees £750 (same), 
deprecn. £31 764 ( £ 8 8  038); n e t p ft.
£101 382 (£85 588). B ro t. in £278 061. To 
’¡ i/o  pref. div. £11 250 (some), 8 % pref. 
div. £7 280 (same), ord. d iv . 7i %, less tax  
(same), £20 475; fwd. £340 438.

S o u t h e r n  B r a z il  E l e c t r ic  C o .—R eport 
for 1944 shows gross income £56 400 
(£78 449). D educt in t., e tc ., £42 908 
(£36 484), leavg. £13 492 (£36 484). Add 
n e t exchge. gain £5 120 (£7 085), mkg. 
£1S 612 (£43 569). To loss on investm t. in 
sub. co. liquidated  £3S 069 (nil), s ta tu to ry  
res. nil (£1 820). Deficit fwd. £237 643 
(£218 185).

M a x  S t o n e , L t d .—P its , to  Ju n e  30 
£75 725 (£60 173). To am ortisa tn . of
leases, e tc ., £5 269 (£5 190), d irs .’ fees 
£750 (same), lvg. £69 706 (£54 233). To 
tax a tn . £51 500 (£41 500), w .d.c. £57
(£573), to  gen. res. £5 000 (same), pref. 
div. £3 600 (same), d iv . 15% (10), less
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ta x  on ord ., £6 750 (£4 500), fwd. £7 820 
(£5 021).

H e p v v o r t ii  a n d  G r a n d a g e  L t d .—Tradg. 
p ft. to Sept.- 30 includg. invstm t. income, 
a f te r  chargg. all m an. exes., deprecn., and  
E .P .T ., £76 604 (£82 101). D educt d irs .’ 
fees £1 300 (same), inc.-tax  £30 002 
(£29 488) w ar dam . £477 (£1 691), leavg. 
n e t p ft. £44 825 (£49 622). Div. 15% 
<12i%T res. £15 000 (£20 000), fwd.
£17 319 (£18 244).

D ic t o g r a p h  T e l e p h o n e s  L t d .— N et 
trd g . p it . to  Aug. 31, £35 148 (£35 313), 
d iv. and  in t. £1 481 (£1 005), mkg.
£36 629 (£36 318). To d irs .’ fees £996 
(£1 100), w ar dam . £202 (£881), pensions 
£2 887 (£2 764), tax  £16 614 (£16 096), 
lvg. net p ft. £15 930 (£15 477). To in tm . 
d iv. 4% £4 000 (same), fin. 7% (6%)
£7 000 (£6 000), -bonus nil (1%), mkg. 
11% (same), to  gen res. £5 000 (same), 
employees’ fund  £250 (same), fwd. £10 689 
(£11 009).

■ Company Meetings
F e r r a n t i , D t d .—The annual m eeting was 

held in London on December 6. In  th e  
s ta tem en t circulated w ith  the report and  
accounts, the chairm an and  m anaging 
director, Mr. V. Z. de F erran ti, said th e  
com pany had  covered a  very wide field in 
its  w ar-tim e activities, having an  o u tp u t 
of £30 000 000 d iv ided in to  six principal 
categories—Tuses, R ad ar and  radio, fire- 
control appara tu s, navigational in s tru 
m ents, electrical in strum ents and  tran s
form ers. N early £3 000 000’s w orth  of 
navigational instrum ents had  been pro
duced, tw o ou tstand ing  items being the 
d is tan t reading compass and  cam era con
trols. E lectrical instrum ents of m any 
types had  been in g rea t dem and for every 
k ind  of appara tus, particularly  radio 
equipm ent, and had  resulted  in a  tu rnover 
of £4 000 000. In  common w ith others, the 
com pany had  to  face a  difficult period of re
organisation, which they  would appreciate 
when he said th a t  only 10 per cent, of the 
tu rnover during the w ar was represented  by 
norm al products.

A s s o c ia t e d  E q u i p m e n t  C o., L t d .—The 
annual m eeting was held in London on 
D ecem ber 10. In  the  course of his address 
the chairm an, Mr. C. W . Reeve, said th a t 
the tu rnover for the year was th e  highest in 
the h istory  of the com pany, b u t the ra te  of 
profit per u n it on articles supplied against 
G overnm ent con tracts was lower th an  in 
previous years. Sales to  G overnm ent de
p artm en ts  in the la s t five years had  
exceeded £20 000 000. The directors felt 
th a t in  the m a tte r  of export, a  v e iy  g reat 
deal of lip  service was being paid by  
M inisters and  various G overnm ent spokes
m en, b u t th a t  the com pany did no t ex
perience very  m uch practical assistance 
from  the same sources. They had  no real

p riority  for labour or m aterials for export.
E l e c t r ic  a n d  M u s i c a l  I n d u s t r i e s , L t d . 

—The annual m eeting was held in  London 
on Decem ber 13, Mr. A lfred Clark, the 
chairm an, presiding. I n  th e  course of his 
sta tem en t circulated w ith the report and  
accounts, the chairm an said  th a t  during 
the w ar the factories were completely tran s
form ed for their highly specialised work, 
and in view of the necessarily long period 
over w hich demobilisation m u s t be spread, 
th e  reversion to peace-tim e production and  
expansion could n o t rapidly  b e  achieved. 
T he financial burden of the transition  would 
also be a  heavy one. In  the p a s t theirs 
was one of the g reatest exporting companies 
of this country, and  in  th a t  field, w ith  its 
w idespread connections, its  volum e of ex
p o rt business would depend largely upon 
th e  position of the home m arket. T heir re
search in  television and  relative fields would 
be pursued intensively, an d  enable them  to  
reap  tho fru its of their pioneering work 
beforo th e  w ar a n d  of their new scientific 
discoveries during th a t  period. D uring the 
year under review the com pany acquired a  
group of pa ten ts relating to  a  new  applica
tion of science and  engineering. This was 
a  system  closely allied to  some branches 
of their work, and  one w hich they  hoped 
to  develop for the B ritish  m ark e t as soon as 
they  had  com pleted the ir w ork of re 
organisation.

Metal Prices
Monday, Dec. 17. 

Copper— Price. Inc. Dec.
Best Selected (nom.) per ton £60 10 0 — —
Electro WIrebars ... „  
H.O. Wires, basis ... per lb.

£62 0 0 — —
W .  - —

Sheet ...............  „ n * d . —
Phosphor Bronse—

Wire(Telepbone)basi3 „ Is. OAd. _
Brass (60/40)—

Rod, basis....................... . '__ : __ _
Sheet „  ............... >, — — —•
Wire „  ............... lid . — —

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 ............... „ £31 10 0 — _
Foreign or Colonial „ £30 0 0 — —

Tin—
Ingot (minimum of 

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

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

house ... ... per bott. £31 5 0 — —

Prices of galvanised steel wire and steel tape supplied by the 
O.M.A. Other metal prices supplied by B .I. Callender's 

Cables Ltd.
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Commercial Information
County Court Judgmontt

N o tb .— Ths publication o f tx tractt from  the 
, Registry o f C ounty Court Judgm en ts"  dots not 
m ply inability to p a y  on th t part o f the persons named. 

M a n y  o f the judgments m ay have been settled between 
the parties or paid. Registered judgments art not 
necessarily fo r  debts. They m ay be actions. B u t the 
Registry makes no distinction. Judgments are not 
returned to the Registry i f  satisfied in the Court books 
within 21 days.

L a n d , T. H . (male), 158, C hatsw orth 
R oad, C lapton, electrical retailer. £11 7s. 
Sept. 26.

L a r k in , Jno . E ., S6, U xendon Hill, 
W embley, electrical m aintenance engineer. 
£15 3s. Sept. 26.

St a r  E l e c t r ic a l  S e r v i c e , 163, Old 
Brom pton R oad, E arls C ourt, electrical, 
m echanical and  san itary  engineers. 
£20 Os. 6d. Sept. 19.

A c t o n  B r o s . ,  A shlett R oad, Faw ley, 
H ants, electricians. £29 18s. 3d. Oct. 2.

M a n t l e , Ja s ., 7 5 , Fallbarn  Crescent, 
R aw tenstall,»electrician. £17 8s. 4d. Oct. 
24.

W r i g h t , A rthu r H ., 61, P ren ton  Place, 
H andbridge, Chester, electrician. £14 12s. 5d. 
O ct. 31.

H i l l , H y. R ., M ount P leasan t Road, 
E xeter, electrical engineer. £5S 17s. 4d. 
Sept. 19.

B l a k e b o r o u g h , H . S. (male), 1 0 5 , H ar
row R oad, Leytonstone, radio service en
gineer. £47 Os. lOd. Oct. 3.

B o y d , G. (male), 11, Oakleigh Close, 
W hetstone, M ddx., electrical engineer. 
£10 7s. 4d. O ct. 23.

C l a p t o n  R a d io  a n d  E l e c t r ic a l  S e r v i c e  
L t d . ,  142a, U pper Clapton R oad, E .5 . 

*£31 15s. Sept. 25.
H il l ie r , M aurice ( T / a s  M oreburns 

Radio), 486, K ingsland R oad, E .8 , radio 
dealer. £19 11s. 6d. Oct. 4.

F r e n c h , H y. E ., Two Ball Lonnen, Fen- 
ham , N ewcastle - on - Tvne, electrician. 
£14 9s. 8d. Oct, 24.

N ic h o l s o n ’s  R a d i o , 95, U pper Bristol 
R oad, W eston-super-M are, radio enginers. 
£49 10s. O ct. 12.

F o t h e r b y , L. R . (male), Millfields, Pole- 
gate, radio engineer. £11 10s. O ct. 24.

W o o d , Thom as C., 78, H igh S tree t, 
Aston, Birm ingham , radio  dealer. £25 8s. 
Oct. 9.

C o r k e r , W m , 57,iB eightonRoad, Wood- 
house, Sheffield, electrician. £17 16s. lOd. 
Oct, 12.

G r o v e s , J .  R . (male), 191, Woodhouso 
S treet, Leeds, 6, rad io  and  electrical engr. 
£10 4s. Oct, 2.

D a v e y ,  Alfd., 9, Christchurch R oad, 
Reading, electrician. £11 11s. lOd.
Nov. 2.

Mortgages and Charges
N o n .— The Companies A ct o f  1908 provides tha t 

every Mortgage or Charge ¡hall be registered within  
21 days after its creation, and thai every company 
shall, in  its annual summary , specify the total amount 
of debt due from  it in  respect o f mortgages or charges. 
The following mortgages and charges have been 
registered. The total debt prior to the present creation, 
as shown in the annual summary, is given— marked  
with an *—followed by the date o f the summary, but 
such total m ay have been reduced.

B r u s h  E l e c t r ic a l  E n g i n e e r i n g  Co., 
L t d . ,  Loughborough.—Nov.' 9 deb. by way 
of additional security  to  a deb. da ted  Ju n e  
30, 1943, to  Lloyds B ank L td ., and  H am - 
bros B ank  L td . securing all moneys duo 
or to become due to  the B anks; general 
charge (except ppties. m entioned in  second 
schedule to  charge). *£600 000. M av 15, 
1945.

N a t io n a l  E l e c t r ic a l  S u p p l i e s  C o . ,  
L t d . ,  London, W .—N ov. 19, charge, to 
N ational B ank  L td ., securing all m oneys 
due or to  become due to  the B a n k ; charged 
on 89 and  91, W hitechapel, and  60 an d  62, 
V ictoria S t., L ’pool. *Nil. May 8. 1945.

B a n n e r  E l e c t r ic  C o .,  Lt d . ,  London. 
W .C .— Nov. 21, charge, to  C heltenham  and  
Gloucester B ldg. Soc. securing £3 600 and  
fu rth er advances; charged on B urford  H o.,
B urford  S t., H oddesdon. *------ . Mar. 14,
1944.

M o d e r n  T e l e p h o n e  C o., L t d .,  London, 
W .—Nov. 23, £10 000 debs.; general
charge.

W r i g h t  E l e c t r ic  M o t o r s  ( H a l if a x ),  
L t d . (form erly W r i g h t  E l e c t r ic  
P o w e r  S p e c i a l i t i e s , L t d . ) .— Nov. 27, 
m ort. and  charge, to  M idland B ank, L td ., 
securing all moneys due or to  become due 
to the B a n k ; charged on land, C entury 
W orks, Pellonla, H alifax, w ith m achinery 
and  fix tures, also general charge. *£750. 
May 1, 1945.

Satisfactions
W r i g h t  E l e c t r ic  M o t o r s  ( H a l if a x ), 

L t d . (form erly W r i g h t  ( E l e c t r ic  P o w e r  
S p e c i a l i t i e s ), Lt d . ) .— S a t’n Nov. 21, of 
m ort. reg. Sept. 10, 1929.

N o r t h - E a s t e r n  E l e c t r ic  S u p p l y  C o . ,  
L t d . ,  N ewcastle-on-Tyne.—S a t’ns. Nov. 27, 
of deb. stock reg. Ja n . 17, 1934, to  the 
ex ten t of £69 757, and  of deb. stock reg. 
M ay 6, 1942, to  the ex ten t of £28 726.

COMING EVENTS
Friday, December 28.

I n s t i t u t e  o f  w e l d i n g ,  e .  S c o t l a n d  
BRANCH.—E d in b u rg h .  “ N o n -F e rro u s  W eld 
in g ,”  F . C la rk . T.S0 p .m .
Saturday, December 29.

INCORPORATED BADIO SOCIETY OF GREAT 
BRITAIN.—I.E .E ., Savoy P lace , L ondon, W .C2. 
“ B ad io -L ocation ,” D r. B. L. Sm ith-R ose, p re 
ceded by  a n n u a l g e n e ra l m eeting . 2 p.m .
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...

Telephone: 
ACOCKS GREEN
1642 5  L IN E S

Telegrams : 
H E C T O M A R 1 
BIRM INGHAM

x m

m m m mw m i& x m m im m  m m m

XASAKK9¡.v.v.v.

The "  BRITMAC "  Range of S and 15 amp., 3-pin Surface 
"S C R E E N E D " Sockets and Plugs are  made to  the  only 
existing British Standard Specification, namely B.S.S. 546. 
There are  literally millions of this pa ttern  in use—not all 
made by "  BRITMAC " —but we have supplied a very large 
quantity. The dem and is increasing for these "BRITMAC” 
Sockets and Plugs, which are also available in  Flanged and 
Flush patterns.
The Socket and Plug illustrated . List N o. P-4312, is the 
5 amp. Surface pattern .
May w e send you full details of this range o f "  BRITMAC" 
Electrical Accessories?

C E S S O R I E S  

INSTALLATIONS
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Stoving Varnishes, Black or Clear.
Air Drying Varnishes, Black or Clear.

Cable Lacquers, non.51am, etc.
Sleeving Varnishes. Cloth Varnishes.

Core Plate Varnishes. Copper Wire Enamels.
W hy not submit your problem s to us, th ere ’ s no obligation .

Pinchin, Johnson
W ITLEY COURT, W IT LEY, SURREY, nnd 6, ARLINGTON. ST., LONDON, S.W .l 

WormUy 280-4. 0 Regent 0881
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3-Way M ultiple 
Socket & Covers

Current

Manufactured by  SIMMONDS & STOKES LTD.
V IC TO R IA  H O U S E . S O U TH A M PTO N  R O W . LO N D O N . W .C .I H O LB O R N  M)7

M I C A
I F you are users of Mica or Micanite, we should welcome 
* the opportunity of giving you specimen quotations and 
supplying samples fo r prototypes. You w ill find us keen, 
enthusiastic people. The good service which we rendered 
cheerfully and willingly during the war won us a host of 
friends, and we never lose any opportunity of building 
goodwill.

Your enquiries w ill be welcomed.

LANGLEY LONDON LIMITED.
161 BO RO UGH HIGH S TR EET , LONDON, S.E.1
Phone: H O P  294$ (4 lines). G ram s: Laglycol, Phone,^London.

Mica Strips, Stampings, Segment Separators, Condenser Plates, 
Micanite Tubes and Bushes.

A N D  TEES

F o r  E l e c t r i c  L i g h t in g  
an d  P o w e r ,

Diagram fo r Temporary 
Lighting w ith  Fittings 
connected to 6-Way Tee

6-Way Tee 
and Covers
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AN INVITATION
to men who plan tomorrow's products

Japan set the Rubber Industry a problem— but rubber did more than 
win through. Into the war years rubber packed a quarter of a century’s 
normal research. VVe discovered not only how to make  rubber from new 
materials, but how to make rubber do new jobs, to do old ones better than 
ever before, and to give up new service to industry

Untiring research found the way to emphasise the rubber characteristic 
required for an exact production job. It brought Britain rubber that stood 
up to long years of desert sun, resisted fluids, and gave a moisture-tight 
hermetic seal under any conditions. All along the battle-line Empire Rubber 
has been serving industry.

Executives who plan to-morrow’s successful products have been quick 
to take advantage of this industrial rubber experience. If you think rubber 
can serve you, we shall be glad to co-operate. A preliminary discussion 
with our Research Department entails no obligation.



INSTRUMENT WIRES 
INSULATING MATERIALS

WEST INSULATING COMPANY
L T D . ,

2, A b b e y  O rc h a rd  S t r e e t ,  
W e s t m in s t e r ,  L o n d o n ,  S .W .1

FOR HOMES WORTHY OF THE PEOPLE

XXX

The ZENITH ELECTRIC CO. Ltd.
S o l .  M a k e r«  o f  t h .  w a il-k n o w n  “ Z e n i t h "  E le c t r ic a l  - P ro d u c t*

Zenith Works, Villieri Road, Willcsden Green, London, N.W. 2
P hon«: W lL le td cn  4067-Ä-9 C ra m s ; V o lu o h m , P h o n e , L ondon

f t o i t -  IV a t

E L E C T R I C  C O O K E R S
ElEXCEL LTD., VICTOR W ORKS, BROAD GREEN, LIVERPOOL, 14
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VULCANIZED FIBRE.

TRANSFORMERS
INDUCTANCES AND CHOKE COILS

A IR -C O O L E D  A N D  O IL-IM M ER S ED

Lei us quote for your requirements— small or large

EB O N IT E , B A K E L IT E
S h e e ts , Rods, Tu b es and M achined Shap es

LEATHEROID Sheets, Rolls, etc.
11 C L in  EX n Insulating Tapes. 

Insvlating Staples, Jointing, Presspahn.

MOSSES & MITCHELL LTD.
60-68, IronmongeERow, London, E.C.l.
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APPLY FOR BROCHURE TO  
ST. MARY'S ROAD, MIDDLE GREEN , SLO UG H , B U C K S .

Telephone. LANGLEYfb u c k s ) 2 0 0 /2 0 /

600 KVA 3 #  50 <—< 11000/400 Volts. 
PART OF A G O V ERNM ENT C O N T R A C T  

FOR INDIA
Designed to give 
TROUBLE-FREE SERVICE under 
DAMP and HUMID CONDITIONS.

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

The LINDLEY THOMPSON TRANSFORMER & S ER VIC E
CO., LTD.

Diaphragm and Cover 

Temperature 

Filling  

Off Load

NO M OI S T U R E
NO S L UD GI NG  

OF OIL  
NO SERVICE  

COSTS
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OURAWIRES DURACABIES

For accurate 
Temperature, 
measurement 
and control.

L 0 N D E X - L T D
M A N U r A C T U n m s  c t

2D7 »NEH ifr«o»D  icx ::<«  t  £ - : o . .

in mind
It’s a name to remember where internal 
telephonic communication is concerned, 

It stands for a service that combines 
reliability with efficiency, economy 
with value. Ericsson is the name. 

Remember to consult us.

ERICSSON TELEPHONES LTD. 
56, Kings way, London, W.C.2. 

(Tel. HOLborn 6936)

LO N D EX  R E M O T E  CO N TR O L  
Of STR E ET  
LIGHTING

MAINS.

IK d T S ,

MASTER
SiV /TC d RELAY.

RATTERT.

This sim ple arrange 
m ent in w ide use.
Ask fo r  le a fle t 104/EL MA/JVS

xxxii

orornerm
T H E  B RITISH R O T O T H E R M  C O ., LTD., 
M erton Abbey, S .W .I9 . Liberty 3406.
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Services and w a r 
t im e  in d u s t ry  a re  

fam iliar  w i th  th e  high 
s ta n d a rd  of  d ep en d ab le  
accuracy of " A V O "  Elec- 
t r ic a lT e s t in g ln s t ru m e n ts .  
T hey  will be an equally 
d o m in a n t  fac to r  in th e  

rebu i ld ing  of 
o u r  g r e a t  in d u s t r ie s  and 
t h e  ad v a n c e m e n t  of  a m e 
nit ies  w o r th y  of  a world 
a t  w e l l -ea rned  peace .



Everyone’s ‘ sold ’ on Atlas Lamps !
T h erejs extra profit for you in every 
sale. There are extra good discounts 
too, attractive sales aids, and perfect 
freedom to stock other makes o f  
good lamps if you like. Your cus
tomers like A tlas because they are 
obviously such excellent lamps and

last so long. W e are proud o f  
the perfection o f  Atlas Lamps and 
our advertising is saying so every
where— in every main thoroughfare, 
regularly in the national and pro
vincial daily and evening papers and 
magazines. Get in on A tlas— write 
today for terms.

A T L A S  LAMPS
Nothing hotter hot ¿owe to light

THORN E L E C T R IC A L  IN D U STRIES LTD., 105-109, Judd S t ,  London, W.C.1. Phone: Euston 1183 

Northern B ran ch : Stevenson Square, Manchester, 1. Phone: Central 3185 

N.-E. D e p o t: 45, Sandhill, N ew castle-on-Tyne, I. P hone : N ew castle 24068

1
Printed in Great Britain by Strakbr  B rothers L td ., 191-200, Bishops!?ate, E.C.2, and published by 

B ekx B roth***, L td., at Bouveria House, 154. Fleet Street, London, E.O.4.—-Friday, December 2 1, 1945.
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