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As modem industrial technique meets the demand 

for faster output, the tendency is towards larger and larger 

workshop areas, and the efficient lighting of these areas becomes 

a specialised problem . . . o s i r a  high pressure mercury 

vapour electric discharge lamps provide a good alternative to 

daylight itself for large areas. They give a steady diffused 

light that illuminates every detail of the work in progress — 

nearly three times the light available from tungsten lamps 

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

lighting problem in your plant ? Let g .e .c . lighting 

engineers show you how easily and inexpensively 

that problem can be solved with o s i r a  lamps.

O S IR A  H .P .M .V . O S IR A  H .P .M .V . 
Electric Fluorescent Electric
Discharge Damp Discharge Lamp

OSIRA
LAMPS*£<s.e. PRODUCT 

FOR AC. CIRCUITS ONLY

Advt. o f The General Electric Go, Ltd., 'Magnet House, Kingsway, London* W .C .2
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THE SMALLEST TRIPLE POLE; SWITCHFUSE. 
EMINENTLY SUITABLE FOR MACHINE TOOLS. 
(0j) RflDETTE. 10AMPERES. 500 VOLTS. CATALOGUE NO. QI438.

BILL SWITCHGEAR LTD 
ASTON LANE, PERRY BARR 

BIRMINGHAM • 20
MANCHESTER GLASGOW 

BELFAST 
BURTON -ON -TRENT

LONDON A.W.ZELLEY 
73 GT. PET ER  ST. 
WESTMINSTER S.W.L

P-HONEBIRCHFlEllg 5011. CRAMS* BIUWTCH! BHAM.
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8.5S

BRANCHES : London, B irm ingham , C a rd iff, Bath, M anchester,  Leeds, Newcastle, G lasgow, B e lfos t, D u b lin .

C o llie ry  U nderground  
S u b -S ta tio n
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wire
fo r  the jo b . . .

M ade to B .I. standards of 
quality , B .I. Cotton Covered 
W ires  and Strips are justly re* 

nowned for th e ir consistency 
of covering, and of space factor. T h e ir  
uniform ity  counts w ith  the discerning pro­
duction engineer. Made w ith  standard 

w hite  cotton coverings or w ith  coloured 
tracer thread, as desired.

BRITISH INSULATED CALLENDER’S CABLES LIMITED
Main Works :

E R IT H .^ H E L S B Y , L E IG H  (Lancs.) & P R E S C O T



If you cann« 
the Tenby 
sories y ° u
at least'be
that we : 
eating sUi

. genero'u
\ fairly as

assured

ot get ali 
 ̂ Acces- 

want,

re alio- 
,plies as 
;ly  aTid
possib le .

S-O-BOWKER LTD.
Tenby Works

1 9 - 2 1  W A R S T O N E  L A N E  • B I R M I N G H A M  1 8

I W rite fo r  Leaflets on Case-Hardening S tee l and Tempering 
Tools w ith  F L U X IT E , also on " W ip e d "  Joints- Price 1 d. each 
F L U X ITE LTD. (Dept. ERN). Bermondsey St., S.E.l
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FORGET

DALY
E L E C T R O L Y T 1C S

T h e y 'te  d ü in q  a y i a n d

jo 4  (x ^ u h A k J  

DALY (CONDENSERS) LTD
C ondenser Specialists fo r  over 20 years

West Lodge Works, The Green, Ealing, WS
Telephone: E aling 4841

The “ Fluxlte 
” at work

“  This beats the 
band without a 

doubt—
We*ve mended the 
old roundabout I ” 

“ N o  roundabout 
w a y when solder­
in g "  cried E H .

For F L U X IT E *  S  the finest f lu x  out I "
For all SO LDERIN G  w o rk —you need FL U X ITE 
—th e  paste  flux—w ith  w hich even d ir ty  m etafs  
a re  so ldered  and “  tin n e d .”  For th e  jo in tin g  of 
lead—w ith o u t so ld er and t h e ”  ru n n in g ”  of w h ite  
m e ta l bearings—w ith o u t “  tin n in g ”  th e  bearing . 
I t  is su itab le  fo r  ALL METALS— excepting  
A L U M IN IU M —and can be used w ith  safety  on 
ELECTRICAL and o th e r  sensitive  ap p ara tu s. 
W ith  PL U X ITE jo in ts  can be •* w iped ”  success­
fully th a t  a re  im possib le  by  an y  o th er  m e th o d . 
U sed  fo r  o v er 30 years in G o v e rn m en t w orks and 
by leading  Engineers and M anufactu rers . OF 
ALL IR O N M O N G E R S in tins—8d., 1/4 and 2/8. 
The FLUXITE GUN puts FLUXITE where you 
want it by a simple pressure. Price 1/6 o r filled 2/6.

FLUXITE
SIMPLIFIES ALL  SOLDERING



FERGUSON, PA IL  IN L IM IT E D
m a  N C H E S T E R ,  11

p h o n e  D R O Y L S O E N  1301 ( 8  l i n e s )  
B I R M I N G H A M  S u t t o n  C o ld f i e l d  2 7 4 4

N G L A N
L O N D O N )  T e m p l e  B a r  8711 / a

G L A S G O W :  C e n t r a l  5 0 8 0
r a j  G 22
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P o w e r  s u p p ly  t o  g iv e  an  a d e q u a t e  s e r v ic e  t o  n e w ly  d e v e lo p e d  
o r  r e - o r g a n is e d  i n d u s t r i e s  c a n  o n ly  b e  d o n e  b y t h e  i n c o r p o r a t i o n  
o f  FU L L Y  T E S T E D  S w i tc h g e a r — A s s o c ia t io n  o f  S h o r t - C i r c u i t  
T e s t i n g  A u t h o r i t i e s .

If y o u  a r e  c o n t e m p l a t i n g  in s ta l l in g  n e w  S w i tc h g e a r  f o r  t h i s  p u r ­
p o s e — e i t h e r  s in g le  u n i t s  o r  m a n y — m a y  w e  s u g g e s t  t h a t  a  c o n ­
s u l ta t io n  w i t h  o u r  E n g in e e r s  w ill  p r o v e  h e lp fu l  a n d  I n f o r m a t iv e  ?



THE A U T O M A T IC  COIL W IN D E R  & E L E C T R IC A L  E Q U IP M E N T  C O ., L T D .
W I N D E R  H O U S E  • D O U G L A S  S T R E E T  * L O N D O N  • 5 - W  ■ I TELEPHONE VICTORIA 3 4 0 4 /7
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T H E  w orld-w ide u se  o f  “ A V O ”  

E lec tr ica l T estin g  Instru m en ts is  

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

s tan d in g  v ersa tility , p rec is ion  and 

r e lia b ility . In  every sp h ere  o f  

e lec tr ica l test w ork they are 

m ain ta in in g  th e “ AYO” rep u ta tion  

for dep en d ab le  accuracy ; w hich  is  

o ften  used  as a 'standard  by w hich  

o th er  in stru m en ts are ju d g ed .
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C S M D U
(CARLISLE ELECTRICAL  
M A IN S DISTRIBUTION U N IT )

The NEW compact and 
expandable $ if stem for 

electricitif intake and 
distribution

The “ C E M D U ” incorporates latest type C.E. 

“LATRALOK” Fuses which are rewireable. M a in  

Switch is the entirely new 

“C.E.” Rotary Pattern 

and of liberal rating.

Write fo r fu ll details to the 

sole manufacturers :—

< p i

“ C E M D U ” — Carlisle 
Electrical Mains Distri­
bution Unit will fulfil 
your requirements for 
neater and more flexible 
arrangements for the in­
take and distribution of 
electricity in both large 
and small buildings.

Loose gear and trailing 
wires simply don’t exist 
with the “ C E M  D U  ” : 
All equipment and wiring 
is enclosed in the compact 
and attractively designed 
sheet metal cases and 
trunking, which provde 
easy access and facilities 
for endless extensions with 
the minimum of work.

P A R L ' S I É
E L E C T R I C A L  ^

MANUFACTURING CO. LTD. 
Bentcliffe Works, Eccles, Lancs.
* Phones: Eccles 1691/2/3/4 'Grains: “ Carleciric'* Eccles



IDENTIFICATION :
N um bering o f  
pnrts to sim plify  
a ssem bly o f  com ­
plicated circuits. 
Stores reference 

n um bers, etc.

a s ® *  I

Æ IlP l
SPE 1040/C

0 0  HOT |W  
HANDLE UH6 B ®

r typ"

»  CRt/'»o>tro.
tn/ii j jfî| || lyuu-.y»-*——

O n d e  *’
W t S K .OCD.VTt-70

f u l l  d e ta i l s  f r o m  CABLE ASSEMBLIES LTD. (S u b s id ia ry  o f  H e r ts  P h a r m a c e u t i c a ls  L td .)  BESSEMER ROAD, W EL W Y N  GARDEN CITY 

T e le p h o n e :  W e lw y n  G a rd e n  3 3 3 3 /6  T e le g ra m s :  C a b ls e m b ly , W e lw y n  G a r d e n  C ity
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Equip you r e lectrica lly  d riven  machines 
w ith  the  “ r ig h t”  contro l gear —  
IG R A N IC , which w ill g ive positive  
protection  to  m o to r and m achine and 
keep them  w ork ing  to  secure m ax im u m  

production.

I llu s tra tio n  shows IG RAN IC  C ontactor 
Panel fo r  co n tro l o f  Trave l m otion  o f  

6 -ton  S lab Charger fo r  Steel M i l l .

L .A S S O  is  m a k in g  
a  m a r k  fo r  i t s e lf

Lasso Self-Adhesive T ape 
solves all your m arking  
problem s. These b rillian t 
filmic m arkers can be cu t off 
to  length  desired, are easy 
to apply , are evcr-legible 
and  are im pervious to hea t 
and fluids. Supplied in 
10-vard rolls or indiv idual 
labels, in colours to B.S. 
Specification and in shades 
m atched  to custom ers’ re­
quirem ents. A ny type of 
w ording, lettering  
d iagram  produced.

INSPECTION :

Fa cilita te s in­
spection b y  indi­
catin g treatm ent 
o f com ponents.

INSTRUCTIONS:
Isabels w ith full 
details for as­
sem bly work or 
finished com po-

NAME T A P E S :
Id eal for sealing 
and labelling  
p a c k a g e s  o r  
finished com po­
nents w ith  yo u r  
nurne.



B T H RUGBY
T H E  B R IT IS H  T H O M SO N -H O U ST O N  COM PA NY L IM IT E D . RU G BY , E N C L A N D . A 3554

October 5, 1945 TH E ELECTRICIAN

T he B ritish T hom son-H ouston  Co. th ro u g h o u t th e se  six  y ea rs  o f  w ar 
has s tra in ed  ev e ry  n erv e  and sinew  to  p ro v id e  m o re , m o re , and y e t m o re , 
m un itions  o f all kinds fo r th e  u ltim a te  d e s tru c tio n  o f th e  h o r r o r  w hich 
has th re a te n e d  th ff e n tire  w o rld . .

N o t y e t can th e  full s to ry  be to ld  o f th e  m irac les w h ich  w e re  
achieved , th e  d isap p o in tm en ts , th e  prob lem s w hich w e re  so lved  in co n n ec­
tio n  w ith  such th ings as R adar. J e t  P ropu lsion , and m any devices for 
th e  A dm ira lty , A rm y, and A ir Force , w hich m ust still be k e p t se c re t.

T he BTH C o. in tu rn in g  from  w ar to  peace, will be ab le to  p rov ide  a 
large p ro p o r tio n  of th e  elec trica l e q u ip m e n t used In in d u stry , including 
tu rb o -a lte rn a to rs , g e n e ra to rs , sw itchgear, tran sfo rm ers , re c tifie rs , m ining 
and rolling mill m achinery , m o to rs , c o n tro l  g ea r including e le c tro n ic  and 
am plidyne co n tro l. Mazda lam ps o f all ty p es  including flu o rescen t lam ps, 
ligh ting  f ittin g s , and m any o th e r  p roduc ts .

GENERATION

TRANSPORT 
(ROAD or RAIL)

MARINE

ELECTRONICS

HEATING

LIGHTING



Makers of Synthetic !

Impregnated 
and Coated)

For the
MANUFACTURE 
of LAMINATED 
SHEETS and

%rv ^  tu b e s
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A Great Contribution to 
National and Personal 

Efficiency
© The I.C.S. System of Spare-Time* Study
opened tbe door of opportunity to  countless ambitious 
men and women who previously had little or no. chance 
of rising above the rank and file. That, was in 1891.

O The Success of this System of Instruction by 
Post has been so remarkable, i t  has revolutionized so 
many fives, and i t  has proved to be such an immense 
educational boon, that many universities,-' scientific 
institutions, and private organizations have adopted it 
for their own teaching purposes.

0  During the war the I.C.S. have enrolled a record 
number of new students, civilians anxious to add to 
their efficiency as war workers and members of the 
Forces equally anxious about their future. Specialized 
instruction has greatly assisted the w ar workers; 
revised and new Courses will help men everywhere to 
reach the higher ranks of industry and commerce.

0 Long past is the time when knowledge picked 
up  in workshop, factory or office could carry a man to 
real success. Systematic study is not merely advantage­
ous, it is indispensable. There is no worth-while place 
for the untrained, nor can progressive firms afford to 
employ them.

•  Many hundreds of well-kno’wn concerns,
some of them among the largest in  the country, have 
written to  the I.C.S. expressing satisfaction th a t 
employees were studying under I.C.S. direction. And 
there axe firms—big ones, too—th a t press the more 
promising of their young men to enrol for I.C.S* 
Training and become responsible for payment of the fees.

0  Throughout their long history the International
Correspondence Schools, w ith Courses covering nearly 
every branch of Industry and Commerce, also for many 
Technical and Professional Examinations, have made 
an expanding contribution to  national and individual 
efficiency, and are now entering on a new and greater 
era of usefulness in post-war rebuilding.'

INTERNATIONAL
CORRESPONDENCE SCHOOLS, Ltd. 

Kingsway, London, W.C. 2.
In s tru c tio n  C entres also in  
SYDNEY. W ELLINGTON, CAPE 
TOWN, MONTREAL, BOMBAY, 
CAIRO, SCRANTON, MADRID, 
BUENOS AIRES. MEXICO 
CITY AND OTHER CITIES.
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The R ig k t  LIGHT
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T E L f 'H O N E
b l a c k :  ARS
8701 (9  lines)

TELEGRAMS
"A N A C O N D A

M ANCHESTER'
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TARMAC LTD., V IN C U L U M  DEPT., ETTINGSHALL, W O LVERHAM PTO N
■ Telephon« B ILS T O N  41101/8 (8 line»).
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“ Brook” type, “ Peaked" and “ Flat” patterns 
are shown above. In each case a joggled joint 
renders the covers firm and rigidly inter­
locked when laid. The ends of Flat and 
Peaked covers are I espectively convex and 
concave, so enabling the many obstacles met 
with to be easily overcome.
Lengths, 18 in.and 36 In., widths,4J in. to 12 in. 
Details of reinforcements and other informa­
tion are contained in a booklet, which will 
be posted to you on request.



N o . 366. F L A T  S P R IN G  
P L A I N  E N D S .

N o . 3 52 . B E V E L L E D  
A L L  W H I T  S IZ E S .

N o . 554. R O U N D .  
H A R D E N E D  A N D  

T E M P E R E D  D O M E D .

N o . 352  
P L A I N .

N o . 1 1 3 1 .  
F L A N G E  W A S H E R S .  

L A R G E  2 ¡ .  > ’  H O L E .
S M A L L  i j .  H O L E .

N o . 159 .
S Q U A R E  S E C T I O N . N o . 367. 

H E A V Y  D O U B L EG R O V E R  T Y P E .

N o . 5 12 . 
F L A T  S P R IN G  
T I P P E D  E N D S

N o . 5 54  D . 
H A R D E N E D  A N D  

T E M P E R E D .

L I G H T  D O U B L E  
C O IL .

f  FA M O U S \  

FO R SPR IN G S 
S  P R E SSW O R K  

, SIN C E

v  1 8 5 5  y

Sole Makers : 
H E R B E R T  T E R R Y
LONDON MANC

&  S O N S  L T D .,  R E D D I T C H

WESTER. BIRMINGHAM

■WAV*««*
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CONTACTOR SW1TCHGEAR LTD 
WOLVERHAMPTON

STflHDARD
RUTOfflRTIC
STRRT6RS
F R O M  1 T O  1 .000  H O R S E  P O W ER

'L i'S

A

A illrJrtrnr

v
11
I  [c
1 ^
to®!
I

8 p ]

f e i g s t

DIRECT-OK  
STAR-DELTA  

STATOR-ROTOK  
D IR ECT CURRENT

ADAPTABLE
R E LIA B LE ACCESSIBLE



MISCELLANEOUS ADVERTISEMENTS s i t u a t i o n s  v a c a n t
' '  i
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None o f the situations advertised in these columns 
relates to a man between the ages o f 18 and  50 inclusivey 
or a woman between the ages o f 18 or 40 inclusive, unless 
he or she is excepted from  the provisions o f the Control o f  
Engagement Ordery 1945, or the vacancy is fo r  employ­
ment excepted from  the provisions o f tha t Order.

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

C O U N T Y  BOROUGH OF C ROYDON.  
E L E C T R I C I T Y  D E P A R T M E N T .

A P P O IN T M E N T  OF E N G IN E E R IN G  
A SSIST A N T .

A P P L IC A T IO N S  a r e  in v ite d  fo r  t h e  a p p o in t-  
■ ^ m e n t  o f  a n  E n g in e e r in g  A s s i s ta n t  to  a s s i s t  
t h e  C h ie f  E n g in e e r in g  A s s i s ta n t  d u r in g  th e  
c o n s t r u c t io n  o f a  n ew  P o w e r  S ta t io n .  A p p li­
c a n t s  m u s t  h a v e  a  w id e  e x p e r ie n c e  in  th e  
d e s ig n , c o n s t r u c t io n  a n d  l a y o u t  o f  l a r g e  
m o d e rn  P o w e r  S t a t io n s  a n d  b e  C o rp o ra te  
M em b e rs  o f  t h e  I n s t i t u t i o n  of E le c t r ic a l  
E n g in e e r s  a n d / o r  M e c h a n ic a l  E n g in e e rs .

T h e  s a l a r y  w il l  b e  £750 p e r  a n n u m , r i s in g  
b y  a n n u a l  in c re m e n ts  o f  £25 to  £850 p e r  
a n n u m , p lu s  w a r  b o n u s  ( a t  p r e s e n t  £59 16s. Od. 
p e r  a n n u m ) .

T h e  se le c te d  c a n d id a te  w ill be  r e q u i r e d  to  
p a ss  a  m e d ic a l  e x a m in a t io n  a n d  r e s id e  w ith in  
th e  B o ro u g h .

A p p lic a t io n s ,  g iv in g  p a r t i c u l a r s  o f  ag e , 
t r a i n i n g  a n d  e x p e r ie n c e , a n d  a c c o m p a n ie d  by 
c o p ie s  ol' r e c e n t  te s t im o n ia ls ,  s h o u ld  b e  s e n t  
to  th e  C h ie f  E n g in e e r  a n d  G e n e ra l  M a n a g e r , 
E le o tr io i ty  D e p a r tm e n t ,  E le c t r ic  H o u se , 
C ro y d o n , e n d o rs e d  “  E n g in e e r in g  A s s is ta n t .”  
n o t  l a t e r  t h a n  15th O c to b er , 1945.

T h e  M in is t ry  o f  L a b o u r  a n d  N a t io n a l  S e r­
v ice  h a v e  a u th o r i s e d  th i s  a d v e r t is e m e n t .

E . T A B E R N E R ,
S e p te m b e r ,  1945. T ow n  C le rk .

B.E.A. I .R.A.
'T 'H E  C o u n c il o f  th e  a b o v e  A s s o c ia tio n  se e k  

a p p l ic a t i o n s  f o r  th e  p o s i t io n  o f D ire c to r  
f ro m  th o s e  w h o  h a v e  h a d  e x p e r ie n c e  in  e le c ­
t r i c a l  re s e a rc h ,  p re f e r a b ly  f r o m  th o s e  w h o  in  
a d d i t io n  h a v e  h a d  so m e  c o n t a c t ,  w ith  t h e  
e le c t r ic a l  s u p p ly  a n d  m a n u f a c tu r in g  in d u s ­
tr i e s .  A ge p re f e r a b ly  n o t  e x ce e d in g  50 y e a r s .  
C o m m e n c in g  s a l a r y  £2,500 p e r  a n n u m  w ith  
S u p e r a n n u a t io n  (F .S .S .U .). I t  i s  d e s i r a b l e  
t h a t  th e  s u c c e ss fu l c a n d i d a te  s h o u ld  b e  a b le  
to  t a k e  o v e r  e a r ly  in  th e  n e w  y e a r  o r  s o o n e r  
i f  p o ss ib le . A p p lic a t io n s  w ith  s u p p o r t in g  
p a r t i c u l a r s ,  w h ich  s h o u ld  b e  re c e iv e d  n o t  
l a t e r  t h a n  F r id a y ,  16th N o v e m b e r ,  1945, s h o u ld  
be  s e n t  u n d e r  p e r s o n a l  c o v c t  to  t h e  C h a i r ­
m a n  o f  th e  C o u n cil, T h e  B r i t i s h  E le c t r ic a l  
a n d  A llie d  I n d u s t r i e s  R e s e a rc h  A ss o c ia tio n , 
15. S a v o y  S tr e e t ,  L o n d o n , W .C.2. ___________

F IR M  o f e le c t r i c a l  e n g in e e r s  a n d  c o n t r a c to r s  
s h o r t l y  o p e n in g  b u s in e s s  in  t h e  S o u th  

S c o t t is h "  a r e a  in v i te  a p p l ic a t i o n s  f r o m  e le c ­
t r i c i a n s  a n d  w ire -m e n  e x p e r ie n c e d  in  th e  
h ig h e s t  g r a d e  d o m e s t ic  a n d  i n d u s t r i a l  i n s t a l ­
la t io n s .  P e r m a n e n t  p o s i t io n s  w ith  good  
p ro s p e c ts  a n d  c o n d it io n s  a r e  o ffe red  to  s u i t ­
a b le  a p p l ic a n t s  o v e r  51 y e a r s  o f a g e  o r  C la ss  
“  A ” S e rv ic e m e n . M en  e x p e c tin g  r e le a s e  f ro m  
th e  S e rv ic e s  in  th e  n e a r  f u tu r e  a r e  p a r t i c u ­
l a r ly  in v i te d  to  a p p ly .  A ll a p p l ic a t i o n s  w ill 
b e  c o n s id e re d  a n d  a c k n o w le d g e d .—R e p ly , 
g iv in g  fu l l  p a r t i c u l a r s  o f  a g e , t r a i n i n g  a n d  
e x p e r ie n ce , a n d  w h en  d is e n g a g e d , to  Box No. 
144, P h i l l ip s  A d v e r t is in g  L td ., 15, W ilto n  
R o a d , L o n d o n , S .W .l.

MA N A G E R  re q u i r e d ,  w i th  g e n e r a l  e x p e r i­
e n ce  in  th e  m a n u f a c tu r e  o f  le a d  s to ra g e  

b a t te r i e s .  S ta te  e x p e r ie n c e  a n d  s a l a r v  r e ­
q u ir e d .—W rite  Box L .P .O ., ‘‘ THE ELEC­
TRICIAN,”  154, F le e t  S t r e e t ,  L o n d o n , E.C.4.

R OY A L T E C H N I C A L  COLLEGE,  S A LF ORD .

' P r in c i p a l :  J .  E . R IC H A R D SO N , P h .D ., B .E n g ., 
M .I.E .E ., A .M .I.M ech .E .

A P P L IC A T IO N S  a r e  in v ite d  fo r  th e  p o s t  o f 
| f x fu ll - t im e  L e c tu r e r  in  E le c t r ic a l  E n g in e e r-  
I in g , to  c o m m e n c e  d u t ie s  o n  1 s t D e ce m b er, 

1945.
A p p lic a n ts  m u s t  h a v e  h a d  i n d u s t r i a l  ex p e r i-  

j  en ce  a n d  b e  c a p a b le  o f  t e a c h in g  D e s ig n  o f 
E le c t r ic a l  M a c h in e ry  u p  to  t h e  H ig h e r  
N a t io n a l  a n d  L o n d o n  U n iv e r s i ty  F in a l  B.Sc. 
d e g re e  s t a n d a r d ,  to g e th e r  w ith  a t  l e a s t  one  

j  o th e r  a d v a n c e d  e le c t r ic a l  s u b je c t .  S a la r y  in  
1 a c c o rd a n c e  w ith  t h e  n ew  B u r n h a m  T e c h n ic a l  
; S ca le .

A p p lic a t io n  fo rm s  a n d  f u r t h e r  p a r t i c u l a r s  
j m a y  b e  o b ta in e d  f ro m  th e  P r in c ip a l ,  R o y a l 

T e c h n ic a l  C o llege, S a lfo r d  5, to  w h o m  a p p l i ­
c a t io n s  s h o u ld  be  r e tu r n e d  n o t  l a t e r  th a n  

| 15th O c to b er , 1945.
H . H . TOM SON,

C le rk  to  th e  G o v e rn o rs .

; ’‘T E C H N IC A L  SA L E S E N G IN E E R S .—A p p li-  
c a t io n s  a r e  in v i te d  f o r  a  n u m b e r  o f 

a p p o in tm e n ts  c o v e r in g  a r e a s  o f th e  U .K . a s  
I T e c h n ic a l  S a le s  E n g in e e rs ,  T h e rm o v e n t  E lec- 
] t r i c a l  H e a t in g .  E x p e r ie n c e  o f  S p a c e  H e a t in g  

te c h n iq u e  a n d  e le c t r ic a l  k n o w le d g e  e s s e n t ia l .  
A p p lic a t io n s  w ith  fu ll  d e ta i l s  to  T e c h n ic a l  
S a les- M a n a g e r ,  T h e rm o v e n t  H e a t in g  (E .K . 

j C ole L td .) .  R e m b r a n d t  H o u se , 5, V irg o  S tr e e t ,  
L o n d o n , W .l.

T E N D E R

S H E F F I E L D  C OR PO R AT I O N  E L E C T R I C I T Y  
D E P A R T M E N T .

CO NTRACT NO. 706.

T R A N SFO R M E R .

’T 'l I E  E le c t r ic i ty  C o m m itte e  a r e  p r e p a r e d  to  
re c e iv e  te n d e r s  f o r  t h e  s u p p ly  a n d  d e liv e ry  

o f th e  u n d e r -m e n tio n e d  T r a n s f o r m e r :— 
i O ne 20 M VA  53/11 kV  3 -p h a se  D o u b le  

W o u n d  Self-C ooled .
C o n tr a c to r s  d e s i r in g  to  s u b m i t  te n d e r s  m a y  

o b ta in . S p e c if ic a tio n  a n d  F o r m  o f T e n d e r  a t
■ th i s  office on, m a k in g  a  d e p o s i t  o f  £2 2s. 0d.. 

w h ic h  su m  w ill b e  r e fu n d e d  o n  r e c e ip t  o f a
I b o n a -fid e  te n d e r .

T o  m e e t  th e  c o n v e n ie n c e  o f  C o n tra c to rs ,  
tw o  c o p ie s  o f  th e  S p e c if ic a tio n  w ill h e  fu r -

■ n is h e d ;  a d d i t io n a l  c o p ie s  m a y  b e  p u rc h a s e d  
a t  a  c o s t  o f  £1 Is . p e r  c o p y .

A n y  p e rs o n  o r  firm  s e n d in g  in  a  te n d e r  w ill 
h e  r e q u ire d  to  c o m p ly  w ith  th e  S ta n d in g  
O rd e rs  o f th e  C o u n c il r e la t in g  to  t h e  “  P r e ­
v e n tio n  o f C o r ru p t io n  ” , a n d  to  th e  s t a n d a r d  
r a t e s  o f  w a g e s  a n d  p ro p e r  h o u r s  a n d  c o n d i­
t io n s  o f  la b o u r .  A p r i n t  o f  th e  S ta n d in g  
O rd e rs  m a y  b e  o b ta in e d  f ro m  t h e  D e p a r tm e n t .

T h e  te n d e r  a n d  a c c o m p a n y in g  d o c u m e n ts ,  
f illed  u p  a s  d ire c te d ,  m u s t  b e  e n c lo se d  in  th e  
o ffic ia l e n v e lo p e  s u p p lie d  w i th  th e  S pecifica- 

! t io n ,  w h ic h  s h a l l  n o t  b e a r  a n y  n a m e  o r  m a r k  
in d ic a t in g  th e  s e n d e r ,  to  h e  d e liv e re d  to  th e  
T o w n  C le rk , T o w n  H a ll .  S heffield . 1, n o t  l a t e r  
t h a n  th e  f i r s t  p o s t  o n  M o n d a y , 5 th  N o v e m b e r , 
1945. T e n d e rs  re c e iv e d  a f t e r  th e  t im e  s t ip u ­
la te d  h e r e in  w ill n o t  h e  c o n s id e re d .

T h e  C o m m itte e  do  n o t  h in d  th e m s e lv e s  to  
i a c c e p t  t h e  lo w e s t o r  a n y  te n d e r .

J O H N  R. S T R U T H E R S .
G e n e ra l  M a n a g e r  a n d  E n g in e e r .

C o m m e rc ia l S tr e e t ,  S heffield , 1.
S e p te m b e r ,  1945.
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N o te n d e r  w il l .b e  c o n s id e re d  u n le s s  re ce iv ed  
in  a  p l a i n  s e a le d  e n v e lo p e , n o t  b e a r in g  a n y
n a m e  o r  m a r k  in d ic a t in g  th e  s e n d e r ,  a n d
e n d o rs e d  “ T e n d e r  fo r  R e a c to r s .”

J .  G. D R EW ,
T o w n  C le rk .

T o w n  H a ll ,  B r ig h to n .
24th  S e p te m b e r ,  1945.

G K A R C H L IG H T S  (s a le  o r  h i r e ) ,  C a rb o n  R ods, 
° E b o n i t e ,  F ib r e  H ig h te n s i te ,  P o r c e la in  
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V J1940,- to  D ecem b er, 1944, a r e  u r g e n t ly  r e ­
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R ec h a rg ed  f ro m  m a in s . Id ea l 
In s p e c t io n  T o rc h  fo r  e s s e n ­
t i a l  s e rv ic e s . Send fo r  ListR.SO



X X TH E ELECTRICIAN October 5, 1945



THE
r« r  " '±

POLlTEChh'H

Established 1861 r  The Oldest Weekly Illustrated Journal of 
Electrical Engineering, Industry, Science and Finance
Bouvérté House. IJ4 , Fleet Street, London, E .C .4. 1 Telegrams ; u Benbrotric, Fleet, London.

Telephone : Central 3212  ( Ten Lines).
M idlands Offices Daimler Home , Paradise Street, Birmingham.^ Telephone: M idland  0784«

Glasgow Office: 116, Hope Street, Glasgotr, C.2. Telephone: Central 3970.
T h e  Offices o f  T h b  E l e c t r i c i a n  are closed on Saturdays in accordance with the “ Five-day Week** plan aaoptei  6,y Benn Brothers, L id  , fl«d in  associated publishing organisations. Until further notice the offices will be open 

between the hours o f  9 a.m. and  5.30 p.m . from  Monday to Frida ) .

No. 3514. [voi.NcxxxvJ October 5, 1945 Annual Subscription 2 «s 
Overseas 30s.

C H IEF  C O N TEN TS OF T H IS ISSU E
Tw enty-one Years ... 335
Views on Current A ffairs ... 336
M anufacturers’ W ar Work 338
Public Address a t H oliday Camp... 339
Progress in Sou th  Africa ... 341
Sciences and Electrical Engineering 342
Electricity in  Tank Culture 343
A ppliance-Saturation Factors 345
M agnetism  Indicator 346
Conespondence 347
Shop and  Store Lighting ... 349
N ew  E quipm ent 350
Electrical Personalities 351
Plastic N otes 353
N ew s in Brief 355
Answers to Technical Questions ... 356
Industria l Inform ation 357
W ater Power in  Ontario ... 359

Twenty-O ne Years
N E X T  T h u rsd a y  a n d  F r id a y  th e  

E lec trica l A ssociation  for W om en 
w ill c e le b ra te  i t s  com ing-of age  a f te r  
tw en ty -one  y e a rs ’ v a lu ab le  serv ice in  th e  
p ro m o tio n  of th e  e lec trica l idea. T h e  fac t 
th a t  th e  a n n iv e rsa ry  falls a t  a  tim e  w hen 
th o  m inds of m o s t a re  be ing  exercised  by  
reco n s tru c tio n  prob lem s is a h a p p y  a r ­
ran g em en t of da te s , for th e  p rogram m e 
w hich h as been  p rep a red  to  m a rk  th is  
im p o r ta n t ev en t in  th e  h is to ry  of th e  
a ssoc ia tion  w ill n o t on ly  p ro m o te  th e  
goodw ill of th e  o rg an isa tio n , b u t  will, too, 
pub lic ise  som e of th o  im p o r ta n t w ork  
w h ich  w om en h a v e  done w ith  e lec tric ity  
d u rin g  th e  w ar, a n d  d raw  a tte n tio n  to  
som e of th e  hopes w hich th e  associa tion  
e n te r ta in s  w ith  re sp ec t to  th e  fu tu re .

T he  f irs t m ee tin g  of th e  associa tion  
took  p lace  on N ovem ber 12, 1924, a n d  
w as held  a t  th e  L ondon  residence of th e  
la te  Sir C h a r l e s  P a r s o n s ,  w ith  L ad y  
P a r s o n s ,  th e  th e n  p re s id en t of th e  
W om en’s E ng ineering  Society  in  th e  chair. 
S ince th e n  th e  a ssoc ia tion  has, u n d e r th e

ab le  gu idance a n d  en th u s ia sm  of i ts  d irec­
to r , M iss  C. H a s l e t t ,  grow n from  
s tre n g th  to  s tre n g th , u n til i t  is to -d ay  th e  
accep ted  p la tfo rm  fo r th e  expression  of 
th e  w om an’s p o in t of v iew  on a ll m a tte r s  
re la tin g  to  e lec tric ity , a n d  is th e  tra in in g  
g round  fo r th e  m a n y  w om en .who, because  
of th e  a n tic ip a te d  p ro g ress  in  dom estic  
e lec trification , w ill e n te r  th e  ra n k s  of th e  
e lec trica l in d u s try  in  ever-increasing  
num bers.

F o r  th e  fifteen y e a rs  p rio r to  th e  o u t­
b re a k  of w ar, th e  assoc ia tion  c a rr ied  o u t 
ex tensive  ed u ca tio n a l w ork  in  e lec trical 
developm en t u n til in  1939, th e re  h a d  been 
b u ilt  u p  a n  o rg an isa tio n  of som e 9 000 
w om en in 80 b ran ch es  th ro u g h o u t th e  
co u n try , consisting  m ain ly  of housew ives, 
teachers a n d  d em o n s tra to rs , w ith  w ide 
c o n ta c ts  w ith  schools, w om en’s o rg an isa ­
tions, a d u lt  ed u ca tio n  g roups a n d  so  on. 
I n  th e  w ar years , th e  w ork  of th e  a sso ­
c ia tio n  p ro v ed  a  v a lu ab le  co n tr ib u tio n  to  
th e  n a tio n a l effo rt a n d  th e  exh ib ition  
w hich is to  bo opened  b y  th e  D u c h e s s  o f  
K e n t ,  on  T h u rsd ay , w ill d e p ic t som e of 
th e  w ork  w hich  w om en h a v e  done. I t  
is  a  p ro u d  reco rd , in  th e  e s ta b lish m e n t of 
w hich  ev ery  m em ber of th e  E .A .W . has 
p layed  a  p a r t ,  in th e  e s tab lish m en t of 
w hich th e  goodwill of th e  e lec trica l in ­
d u s try  h a s  been fu r th e re d  a n d  its  p o te n ­
tia l p ro sp e rity  assisted .

T o  a p p re c ia te  m ore fu lly  th e  v a lu e  of 
th e  associa tion , a t te m p ts  shou ld  be  fnade 
to  co n ju re  in  one’s m in d  a  p ic tu re  of th e  
in d u s try  u n a id ed  b y  i ts  d rive , lack ing  th e  
p u b lic ity  efforts of its  m eetings a n d  th e  
personal persuasion  b ro u g h t to  b e a r  by  
its  in d iv id u a l m em bers, fo r in  th a t  w ay  i t  
is qu ick ly  rea lised  how  m uch  a n d  how  
g re a t a  p a r t  of th e  in d u s try  h a s  th e  
o rgan isa tion  becom e ; w h a t o p p o rtu n itie s  
w ould  be Jost w ith o u t it. N o o th e r in ­
d u s try  en joys ad v a n ta g e s  eq u a l to  those



o 36 TH E ELECTRICIAN October 5, 1944

offered b y  th e  E .A .W . a n d  i t  is indeed  a 
good th in g  t h a t  th o se  w ho conceiveci i t  
in  1924 w ere of a n  e lec trica l tu r n  of m ind . 
I t s  a c tiv itie s  a n d  ach ievem en ts h av e  
been followed b y  every  civilised co u n try  
in  th e  w orld, it$ c o n stitu tio n  h a s  form ed 
th e  b asis  fo r th e  e s tab lish m en t of like 
bodies in  m an y  co u n tr ie s  o v e rs e a s ; i t  is 
th e  envy  of o u r com petito rs , an d  th e  
spokesm an  for th a t  m o s t im p o rta n t of all 
e lec tric ity  consum ers, th e  housew ife— th e  
w om an upon  w hom  th e  d es tin y  of th e  
supp ly  in d u s try  so largely  depends.

The E.A .W . and Progress

T W E N T Y -O N E  y ea rs  is a  long tim e  in  
th e  life o f th e  elec trical in d u s try  a s  a t  

p re sen t co n s titu te d , a n d  in  th e  progress 
w hich h a s  been m ade  d u ring  th a t  period , 
th e  E .A .W . h a s  been a n  im p o r ta n t con ­
tr ib u tin g  fa c to r  in  d irec tin g  th e  th o u g h ts  
of th e  public  a long  channels w hich 

h av e  led to  w ider dom estic  e lec trifica tion , 
a n d  in  a t t r a c t in g  to  th e  in d u s try  w om en 
w hose ed u ca tio n a l s ta n d a rd , c h a ra c te r  
a n d  b ea rin g  h a v e  done so m u ch  to  a d ­
van ce  th e  causes of e lec tric ity  supp ly  in  
th e  hom e. T o Miss C. H a s l e t t  w ho h a s  
d irec ted  th e  a ffa irs  of th e  assoc ia tion  
since i t s  in cep tio n  th is  m u s t be  a  p ro u d  
yea r, for n o t only h as th e  a ssoc ia tion  a  
p a s t w hich is  exem p lary  in  th e  ex trem e, 
b u t  its  m ach in e ry  a n d  m em bersh ip  h av e  
been b u ilt  u p  in  such  a  w ay  t h a t  i t  is 
well fitted  to  tack le  th e  m an y  p roblem s 
of d om estic  e lec trifica tion  w hich will 
em erge from  th e  reco n s tru c tio n  p ro ­
gram m es.
The Im p e ria l College Centenary

OR IG IN A T IN G  in  1845 in  th e  fo u n d a ­
tio n  of th e  R o y a l College of C hem ­

is try , th e  Im p e ria l College of Science an d  
T echnology a t  S ou th  K en sin g to n  is  h o ld ­
ing  a  c en te n a ry  ce leb ra tion  a t  th e  A lb e rt 
H all, on O ctober 25, to  bo a tte n d e d  b y  
th e  K i n g  a n d  Q u e e n .  O n th e  tw o  succeed­
ing days, ev ery  d e p a r tm e n t o f th e  college 
will be open to  v is ito rs , w hile la te r , p ro ­
b ab ly  in  A pril n e x t year, i t  is hoped  to  
a rra n g e  an  exh ib itio n  in d ica tin g  th e  
scientific d ev e lopm en t th a t  h a s  ta k e n  
p lace in th e  la s t  100 y ears . T h e  Im p e ria l 
College of Science a n d  T echnology, con ­
s t i tu te d  by  R o y al C h a rte r  in  1907, is  a  
fed era tio n  of th re e  in s ti tu tio n s— th e  
R oyal College of Science, th e  R o y al School 
of Mines, a n d  th e  C ity  a n d  G uilds College. 
I t s  assoc ia tion  w ith  th e  e lec trica l in d u s­
try  m ak es th e  cen tenary ' ce leb ra tions of

special in te re s t, p a r t ic u la r ly  w hen i t  is  
reca lled  th a t  i t  is  only th re e  y ea rs  ago 
since P ro f. C. L . F o r t e s c u e ,  w ho occu­
p ies th e  elec trical cha ir a t  th e  C ity  a n d  
G uilds (E ngineering) College, w as elected  
P re s id e n t of th e  I .E .E . I t  is h oped  th a t  
th e  ce leb ra tio n s will re s u lt in  th e  in s t i tu ­
tio n  receiv ing  w ider a n d  fu ller a p p re ­
c ia tion  b o th  in  th is  co u n try  a n d  in  th e  
E m pire .
M ica Supplies

IN  view  of th e  heav y  consum ption  of 
m ica in  th e  e lec trica l in d u s try  i t  is 

in te re s tin g  to  n o te  t h a t  M r. C i i a n d  M u l ,  
a lead ing  In d ia n  p ro d u ce r of th e  m a te r ia l, 
is engaged  in  neg o tia tio n s w ith  th e  In d ia  
Office a n d  th e  M in istry  of S upply  w ith  a 
view  to  increasing  h is e x p o r t business. 
D u rin g  th e  w a r th e  w hole o f th e  o u tp u t of 
m ica w as acq u ired  b y  th e  A llied G overn ­
m en ts , b u t a s  it  is ex p ec ted  t h a t  b y  th e  
end  of th e  y e a r  th e  e x p o rt of m ica  from  
In d ia  will b e  decon tro lled , p r iv a te  b u y e rs  
w ill h av e  to  be  found. In  view  of th e  
sh o rtag e  of supp lies a n d  th e  a n tic ip a te d  
d eve lopm en t of th e  e lec trica l in d u s trie s ,' 
th e re  is, how ever, no likelihood of diffi­
cu lties in th a t  d irec tion . T h e  m a jo r  
p rob lem  is a p p a re n tly , in  connection  w ith  
m ach inery , fo r th a t  now  used  h a s  in ev i­
ta b ly  d e te r io ra te d  to  a la rge  degree 
du rin g  th é  w ar, a n d  M r. C h a n d  M u i .  is 
u n d e rs to o d  to  be  an x io u s to  p lace  su b ­
s ta n tia l  o rd e rs  fo r new  p la n t. B ecause  
B ritish  in d u s try  is u n ab le  to  m a k e  ea rly  
delivery , how ever, he  is c o n tem p la tin g  
p lac ing  o rd ers  in  th e  U n ite d  S ta te s  on 
som e form  o f b a r te r  a rra n g e m e n t. T h is  
leads u s once aga in  to  th e  old questio n s 
of how  soon  will th e  in d u s try  of th is  
co u n try  b e  free  to  p u t i t s  house  in  o rd er, 
a n d  how  Jong m u s t w e w a tc h  u n c h a l­
lenged, o rd ers  be ing  neg o tia ted  w ith  o u r  
com m ercia l riv a ls  ?
E lectric ity  in Schools

H P  H E  C om m ittee  a p p o in te d  b y  th e  
A  S ec re ta ry  of S ta te  fo r S co tland , to  

consider an d  m ak e  recom m endations a s  
to  th e  p lan n in g  o f schools a n d  sim ilar 
build ings, h a s  pub lish ed  i t s  r e p o r t  a s  
No. 21 in  th e  P o s t-W a r B u ild ing  S tu d y  
Series, a n d  th o u g h  p re ssu re  up o n  sp ace  
p ie v e n ts  u s from  giv ing  m ore  th a n  th is  
b rie f m en tion  u n til n e x t w eek, i t  m ay  be 
said  th a t  th e  C om m ittee  h a s  app ro ach ed  
th e  prob lem  w ith  com m endab le  u n d e r­
s tan d in g . W ith  re sp ec t to  th e  h ea tin g  
a n d  v e n tila tin g  of schools, th e  C om m ittee
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received  th e  adv ice  of a  n u m b er of well- 
know n p erso n a lities  in  th e  in d u s try , a n d  
th is  no d o u b t ass is ted  th em  in a rr iv in g  
a t  th e  com m on-sense conclusions p u b ­
lished. T he  o b se rv a tio n s  g iven con ta in  
n o th in g  new  to th e  in d u s try , b u t  they  
offer food for th o u g h t am ong  th o se  less 
fam ilia r w ith  th e  v e rs a til i ty  of e lec trica l 
service, inc lud ing  a rch ite c ts , ed u ca tio n  
co m m ittees  a n d  so on. T h e  w iring  of 
schools for b ro ad cas tin g  is also  d e a lt w ith  
in  th e  re p o r t  a n d  in  a n  age w hen th is  
fo rm  of ed u ca tio n  is likely  to  ex ten d , th is  
side  of th e  e lec trica l in s ta lla tio n  is no 
less im p o r ta n t th a n  th a t  concerned  w ith  
o th e r  service^. T he  re p o r t  is, for obvious 
reasons, m o s tly  dev o ted  to  bu ild ing  p ro b ­
lem s, b u t  i t  is a  h e a lth y  sign th a t  elec­
tr ic a l m a tte r s  occupy a  su b s ta n tia l  n u m ­
b er of its  pages.
Post-War Equipment and Safety

TH E  c u rre n t issue of th e  E .D .A . 
B u lle tin  d raw s a tte n tio n  to  th e  fa c t 

t h a t  th e  p en t-u p  d em an d  for dom estic  
e lec trica l ap p lian ces m a y  lead  to  firm s 
en te r in g  th e  e lec trica l in d u s try , w hose 
know ledge is n o t a ll th a t  i t  shou ld  be, 

a n d  in  consequence th e re  is a  d is tin c t 
possib ility  of ap p lian ces be in g  m a d e  w ith ­
o u t due  re g a rd  to  th e  im p o rtan ce  of 
avo id ing  d a n g e r o f shock . E v en  in  th e  
p ro d u c ts  o f re p u ta b le  m an u fac tu re rs , 
say s  th e  E .D .A ., th e re  m ay  b e  risk  of 
assem b ly  o r in spection  d e p a rtm e n ts  
qu ick ly  re v e r te d  to  peace-tim e p ro d u c ­
tio n , overlooking  ^om o co m p ara tiv e ly  
m inor po in t, w hich m a y  m a k e  a  lo t of d if­
ference  from  th e  sa fe ty  p o in t o f view . I t  
seem s adv isab le , says th e  E .D .A ., th a t  su p ­
p ly  a u th o r itie s  selling app liances shou ld  
ta k e  even  m ore  ca re  th a n  in  p re-w ar d ay s  
to  ensure, b y  rigorous inspection  a n d  te s t  

th a t  new  m odels a re  p ro p e rly  designed, 
p a r tic u la r ly  in  re g a rd  to  in te rn a l e a r th -  
co n tin u ity . As fa r  a s  cookers a re  con ­
cerned  p re -w ar recom m endations fo r th e  
re liab le  e a rth in g  of a ll p a r ts  a re  u n d e r 
rev iew  b y  th e  E .D .A . E lec tric  Cooking 
C om m ittee  a n d  will b e  issued  as soon a s  
possible.
Appliance-Saiuration

A  R E P O R T  ju s t  issued  b y  th e  E .R .A . 
deals w ith  th e  m easu rem en t of ap- 

p lian ce -sa tu ra tio n  fac to rs  b y  m eans of 
sam p ling , a n d  from  th e  sh o rten ed  version  
g iven in  th i§  issue i t  will be appreciated^ 
th a t  th e  su b je c t m a t te r  is  of special in ­
t e r e s t  b o th  now  a n d  in  th e  fu tu re . A t

th e  m om ent, ap p lica tio n  of th e  sugges­
tio n s  m ad e  w ould give som e useful guide 
a s  to  how  th e  genera l public  is fa r in g  in  
those days of scarc ity , w h a t app liances 
a re  in  use, w h a t a re  o u t of com m ission 
due  to  age or fau lt, w hile th e  in fo rm a tio n  
m igh t, too, lead  to  som e e s tim a te  of 
p o te n tia l dom estic  load . A s to  ' th e  
fu tu re , th e  m o s t obvious use  to  b e  m ado  
of ap p lian ce  s ta tis t ic s  is t h a t  of com ­
pariso n  betw een  w h a t h a s  been  a n d  w h a t 
c an  be  ach ieved . C om parisons c a n  cover 
a  w ide field— such  a s  one u n d e rtak in g , 
one d is tr ic t, o r one deve lo p m en t policy 
o r sales techn ique  w ith  an o th e r , w hile 
th e  s ta tis t ic s  m ay  bo used  fo r d irec tin g  
a  sales cam paign , se ttin g  ta rg e ts  o r q u o ta s  
a n d  lo ca tin g  personne l a n d  m a te ria l, a n d  
th e  p u rch as in g  of th e  la t te r  in  ad v an ce  
a n d  in  c o rrec t q u an titie s . T h e  figures, 
too, w hen  com bined w ith  scientific load  
ana ly s is a n d  cost ana ly s is m ay  b e  useful 
in  th e  fo rm atio n  of econom ic tariffs , an d  
m ay , in  general, h av e  a n  app rec iab le  
b ea rin g  upon  dom estic  ta r iff  policy.
I .E .E . Resumes Its  Meetings

T H IS  w eek m a rk s  a  re su m p tio n  of the  
ac tiv itie s  o f th e  I .E .E . in  so fa r  a s  

m eetings a re  concerned  a n d  th e  session 
opened  on  M onday  w ith  Mi-. J .  0 .  
K n o w l e s ' s  ch a irm an ’s ad d ress  before 
th e  L iverpool C entre. Y este rd ay , T h u rs ­
day , D r. P . D u n s h e a t h ,  delivered  h is 
in au g u ra l (address a s  p re s id e n t, w hile 
th e  m eetin g s w hich h av e  so fa r  been  a r ­
ranged , a ll suggest a  m o s t in te re s tin g  
session. T h e  su b jec ts  se lected  fo r th e  
in fo rm al m eetings should  p rove  m o s t 
p ro v o ca tiv e  a n d  t h a t  fo r d iscussion on 
O ctober 20, w ith  re sp e c t to  w h e th e r en ­
gineering  concerns shou ld  bo m an ag e d  by 
engineers, is  likely  to  b e  m ost en lig h ten ­
ing. T h e  a u th o rs  of p ap e rs  th is  session 
will, b y  th e  w ith d raw in g  of censorsh ip  
re s tr ic tio n s , en joy  a  freedom  of expression  
w hich h a s  n o t been  acco rd ed  I .E  E . 
speakers  since  1939, an d  th e  su b je c t 
m a tte r s  chosen m ay , in  som e cases, th e re ­
fore, inc lude  d e ta ils  w hich  h av e  h ith e rto  
been  w ithheld . T h is  con lition , no  d o u b t, 
h a d  som e effect u p o n  th e  p a p e rs  re a d  
d u rin g  th e  w a r y ea rs , b u t  i t  is to th e  
c re d it o f th e ir  a u th o rs  t h a t  th e re  w as no 
obv ious tra c e  of it . T he  sp eak ers  th is  
session will be in  no  w ay  re q u ire d  to  
th in k  of th e  effect of th e ir  w ords upon  
a n  enem y an d  fo r th e  f irs t  tim e  in  six  
years , therefo re , th e  co n d itions ob ta in in g  
in 1938/39  will b e  enjoyed.
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Manufacturers’ W ar W o rk
Switchgear and Circuit Breakers in the National Effort

T H E  firm of J .  G. S tu tter and  Co., L td ., 
of 82, V ictoria Street, London, S .W .l, 

and whose works are a t  Amersham Com­
mon, Buckingham shire, are specialists in 
the m anufactu re  of l.v . and h.v. sw itch­
gear ; they  have, in common w ith all o ther 
engineering firms, been engaged to  their 
m axim um  capacity  during the' las t six 
years in  the production of all k inds of 
s tan d a rd  and  special appara tu s required for 
the prosecution of the war. T he bulk of 
th e ir  o u tp u t has been for the A dm iralty , 
b u t o ther G overnm ent departm ents have 
also been supplied w ith appreciable qu an ti­
ties of equipm ent.

Peace-time Products Applied to W ar
As switchgear in various forms is used 

so widely for w ar purposes, S ta tte r and 
Co. have been fo rtunate  in m aintaining to 
a large ex ten t th e  peace-time na tu re  of 
the ir products under w ar conditions, and 
no g rea t change-over in m ethods of pro­
duction has been necessary. In  th e  early 
days of th e  war, when m agnetic mines 
were m enacing our shipping, the com­
pany  supplied m any thousands of knife 
switches a t  very  short notice for use w ith 
th e  degaussing equipm ent then  being fitted 
to  ships. Many hundreds of circuit 
breakers and  special sw itchboards were 
also supplied for degaussing and wiping 
pu rposes; the com pany were en trusted  w ith 
th e  con tract for the supply of m any large 
sw itchboards for floating docks, which con­
tribu ted  so largely to  the quick repair of 
vessels dam aged by  enemy action. Many 
hundreds of special sw itchboards were also 
m anufactured for the A dm iralty for in­
stallation aboard  frigates, corvettes, m ine­
sweepers, landing craft vessels of various, 
types, and  small floating docks.

Tire com pany’s non-ferrous foundry was 
considerably extended to  cope w ith the 
large quantities of non-ferrous castings re­
quired and tens of thousands of brass, 
gunm etal, and  similar castings were sup­
plied. Thousands of special w ater-tight 
sw itches were m anufactured to  th e  special 
requirem ents of the A dm iralty. A particu ­
larly  praisew orthy achievem ent to  no te  is 
th a t  in spite of all the  difficulties of sup­
plies and  shortage of labour, th e  company 
always produced th e  sw itchgear o r articles 
required by  th e  tim e they  were w anted.

Im p o rtan t contracts were executed to 
help th e  Lf.S.S.R. and large num bers of 
a lte rnato r control sw itchboards were sup­
plied for use w ith D iesel-alternator sets for 
establishing supplies to  devastated  and  re­
occupied areas. In  addition , m any th o u ­

sands of airbreak  circuit breakers were 
supplied for sh ipm ent to  th e  U .S.S.R. and 
complete m aintenance instruction  booklets 
were prin ted  in th e  R ussian language and 
forwarded w ith th e  gear supplied, to en­
sure th e  correct functioning of the equip­
m ent when installed.

Sw itchboards of all types bo th  l.v. and 
h.v. were supplied for the equipm ent of

, Rear view of totally-enclosed switchboard, 
one of a large number supplied to the 
Admiralty. These switchboards are fitted 
with sliding front access doors permitting 
two-thirds of the unit to be exposed, and 
have wired glass inspection windows. The 
view above, with back sheet removed, shows 

the bus-bars and connections

num erous large m unition  factories which 
were established, and here  again speed in 
delivery of th e  sw itchgear supplied con­
tribu ted  in  getting  such factories into 
production a t  the  earliest possible m om ent.

The com pany also undertook the  m anu­
facture of m any special items of equip­
m ent such as gun m ountings, firing grips, 
etc., when production of such items was 
urgently  needed, and  dem and exceeded th e  
available supply.

Change of Address.—Craig an d  D erricott, 
L td .. m anufacturers of control devices and 
the D iacam ro ta ry  sw itch have m oved into 
a new factory , th e  address of which is 
Royal W orks. S u tton  Coldfield, N r. B ir­
m ingham . Telephone : S u tton  Coldfield 
2547.
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Public Address at Holiday Camp
Comprehensive Loud-speaker Distribution System at Filey

T H E  public address equipm ent installed 
a t  B utlin ’s holiday camp a t  Filey, 

Yorks, which covers some 275 acres, has 
been planned to  provide a  comprehensive 
and  flexible system  for entertain ing the 
visitors and  for adm inistrative purposes. 
A fter the camp was surveyed it  was de­
cided th a t  approxim ately 1 kW  would be 
needed to cover all th e  parts—chalets, 
swim ming pool, boating lake, skating 
rink, tennis courts, theatre , e tc .—a t least 
1 2  separate programmes would be required 
during the  peak en terta inm ent hours, and 
th a t loud-speakers should be installed on 
as m any circuits as possible. Accordingly 
a  to ta l of 60 independent groups was 
adopted. This includes provision for 
fu tu re  extensions, w ithout modifications to 
the layout. In  view of the size of the 
equipm ent and  complex facilities needed, 
a  control consol was designed, from which 
im m ediate control of the  entire system  
a n d  program m e selection could be under 
the care of a  single operator.

The m ain equipm ent consists of two 
assemblies, as follow s:— 1 .— Seven steel 
channel racks w i th : (a) Sixteen power
amplifiers, each capable of developing over 
60 W ., so th a t w ith all channels in opera­
tion approxim ately 1 000 W . of audio 
power is radiated , (b) R em ote relay panels

Control consol of the public address system 
at Butlin’s holiday camp at Filey

for autom atically  controlling the loud­
speaker circuits, selecting power amplifiers 
and  com pleting the ir h .t. circuits. 
Illum inated  indicators im m ediately show 
when th e  appropriate amplifiers and  cir­
cu its  have been m ade alive by  th e  operator, 
(c) M onitor test, o u tp u t m eter and  valve 
tes t m eters are provided in duplicate, for

routine checking, fault diagnosis, \e te ., 
w hilst m onitor loud-speakers are m ounted 
on the same panels for listening to the 
speech or music ou tp u t of the appara tus 
under test. (d) Two independent high 
quality  radio units have been provided 
so th a t, a t  all tim es, it  is possible for two 
separate radio broadcasts to  be relayred 
to  the predeterm ined sections of the camp.

Oral Warning Device
Time clock panel (e). An electric clock 

with large dial has been installed for use 
of th e  operator so th a t ho can synchro­
nise th e  programmes and  arrangem ents to  
fit in w ith  the cam p routine. (f) Fuse 
alarm  panel. A device has been installed 
in this u n it which, in the even t of certain 
troubles, im m ediately gives oral and visible 
w arning of certain fa u l ts ; for instance, 
should a  cable be broken or dam aged a 
spring-loaded fuse will be released, sound­
ing an alarm , and  also indicating in which 
section the cable fau lt has occurred, (g) 
Alarm signal generator. This un it is an 
electronic oscillator which generates three 
d istinctive w arning notes w ithout employ­
ing any  mechanical m ixing parts, these 
signals being controlled by  relays from the 
consol, and  used for sounding calls m ainly 
for adm inistrative purposes, (h) Monitor 
amplifier. This is a  small high quality  
low -output amplifier which is norm ally 
connected to the loud-speakers fitted  in the 
control room. T his amplifier enables the 
operator a t  tho consol to  check and listen 
to  all broadcasts before radiating  them  to 
the various sections of the camp. The 
loud-speaker is connected via an  autom atic 
relay, so th a t  it  becomes inoperative when 
microphone announcem ents are made from 
the consol, thus there is no possibility of 
microphone howl. The o u tp u t of th is  am ­
plifier is also connected to a special peak 
reading indicator m ounted on the  consol 
which enables th e  operator to  m easure and  
m aintain the signals available for the in­
puts of th e  tw elve individual channels.

In  addition  to  the above units, m ounted 
on th e  m ain rack  assembly, there are a 
num ber of m ulti-term ination un its, main 
switches and  fuses for controlling th e  sup­
ply to  th e  separate units. F o r operating 
the relay, indicator lam ps and signalling 
circuits, tw o heavy cu rren t medium volt­
age rectifier units are used, so th a t  the 
installation is en tirely  m ains operated, no 
batteries or accum ulators as used in  te le­
phone exchanges, being necessary.

2.—Control consol. From  here the in ­
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coining program m es are selected, moni­
tored, and distributed, as and  when re­
quired, to  th e  various sections of the 
camp. The m ain un its of th is consol a r e : 
(3) Illum inated  loud-speaker group indica­
to r panel. This shows th e  schem atic lay­
ou t of th e  camp and indicator lam ps are 
illum inated autom atically  to  show the 
operator which loud-speaker groups are in 
operation a t  any ono time. (b) L oud­
speaker group selector panel. T his is fitted 
w ith  six ty  group selector switches for con­
trolling the sam e num ber of loud-speaker 
groups. In  addition, six o ther switches 
labelled “  sub-m asters ”  are provided.

Allocating 36 Programmes 
These group the loud-speaker circuits into 

six sections. These sub-m asters are in 
tu rn  connected to  one special m aster 
sw itch which, when depressed, au tom atic­
ally connects all loud-speaker groups,. The 
operator is able to  listen to  the programme 
being tran sm itted  to  any  of the loud­
speaker lines by depressing a  small push­
bu tton  m ounted im m ediately above the 
loud-speaker group sw itches. Similar 
switches a re  provided for the sub-m aster 
and  m aste r switches. F o r sim ultaneously 
operation w ith these m onitor switches a 
special peak reading o u tp u t indicator 
m eter is fitted  so th a t the operator can 
m easure electrically th e  power being 
rad iated  and  can ad ju s t th e  volum e con­
trols s itua te  in  th is panel to  the  point 
to ensure th a t each channel is being in­
jected w ith  th e  in p u t signal a t  the correct 
level. The m onitor loud-speaker used for 
these tests is autom atically  disconnected 
when th e  control consol microphones are 
in use, b u t the  indicator m eter is left con­
nected in th e  circuit, (c) Channel selector 
panel. This is provided w ith over 200 jacks 
and cord plugs which enables th e  operator 
to  arrange and set up  th e  various plugs for 
th e  loud-soeaker circuits, (d) In p u t selector 
panel. This panel receives and  allo­
cates the 36 inpu t programmes th a t can 
be connected to  the  1 2  operational chan­
nels. (e) Gramophone. Two independent 
electric gram ophone m otors w ith  corrected 
pick-ups, treble and base controls, are 
provided. These are so connected to the 
input- selector switches th a t  both  m ay be 
in use sim ultaneously to  provide two 
separate programmes from gram ophone re­
cords, or, a lternatively, b y  operating 
senarate selector switches, bo th  gram o­
phone units m ay be connected to  one chan­
nel where “  fading ”  is required, or con­
tinu ity  from one record to  another.

O ther un its  are m ounted inside the  con­
sol, being readily  accessible by  opening 
doors a t th e  rear. The m ost im portan t 
items here are  th e  line amplifiers. There 
is one for each channel. They are m ounted 
in pairs per u n it and  are operated by  a.c.

m ains supplies. These line amplifiers are 
fitted  w ith an  autom atic volum e control 
system , m aking i t  impossible for distor­
tion to  occur. F or obtaining balance the 
line amplifier has been provided w ith an 
electronic “ m ixer ”  unit. This enables 
up  to  six separate microphones to  be used 
for any  one orchestra or band, and  by- 
ad justing  controls on the “ m ixer ” un it 
the required musical balance can be ob­
tained.

F or an  installation of th is character a  
large variety  of types of speakers is neces­
sary, each chosen to su it th e  varying 
acoustic and  tire changing functional pu r­
poses of the  buildings. F or external use 
there are w eatherproof re-en tran t horn- 
type  speakers of unique design, which are 
able to  rad ia te  both  musical and  speech 
frequencies over considerable areas of the 
camp.

W a r Damage
In  a le tte r to  electricity supply under­

takers the E lectricity  Commissioners s ta te  
th a t w ith the term ination of hostilities, the 
G overnm ent are giving fu rth e r considera­
tion to  th e  question of com pensation for 
w ar dam age sustained b y  public u tility  
undertakings as defined in  Section 70 of the 
W ar D amage Act, 1043. The Commis­
sioners have been consulted b y  the 
T reasury  as regards certain  aspects of the 
problem  affecting electricity  undertakings 
and it is necessary th a t  the Commissioners 
should be in possession of up -to -date  in ­
form ation showing in close approxim ation 
(a) the expenditure  a lready incurred  by 
electricity undertakers in repairing a n d /o r  
re instating  p roperty  which has suffered 
w ar dam age; (b) the estim ated  fu rther 
expenditure still to  be incurred either to  
complete existing com m itm ents or to  carry  
through repairs o r re insta tem en t n o t y e t 
com m enced; (c) the am oun t of value 
paym ents claimable as d is tinct from “  cost 
of w orks ”  paym ents. I t  is contem plated 
th a t  th e  principles by reference to which 
the  am ount payable in  respect of w ar 
dam age to  electricity  undertakings would 
be determ ined, -would ‘be those outlined 
in Section D  (paragraphs 24—36) of the 
W hite P aper on “  W ar D am age to  Public 
U tility  U ndertakings, E tc .”  da ted  Novem­
ber, 1942 (Cmd. 6403). I t  is im portan t 
that- the above-m entioned inform ation 
should be available to  th e  Commissioners 
v-ithout delay, an d  th a t  th e  b es t possible 
estim ates should be furnished, b u t th e  
Commissioners are  prepared, for th e  
present purpose, to  accep t figures sub ject 
to  ad justm en t a t  a  la te r  stage if necessary. 
W here no dam age has been suffered a 
“  nil ”  re tu rn  should be subm itted .
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Progress in South Africa
Supply Commission’s Twenty-Second Annual Report

TH E  tw enty-second annual repo rt of 
the E lectricity  Supply Commission for 

South Africa s ta tes th a t , while the prices 
of m ost commodities had  increased very 
considerably during the w ar period, the 
Commission had  no t increased its  charges. 
Tariff increases m ight, however, be un ­
avoidable in the n ex t year or two.

Rural Area Schemes
The establishm ent by the Commission of 

regional electricity supply schemes in 
certain rural areas had  been urged by in­
terested  public bodies w ith  the laudable 
objects of enabling the na tu ra l resources 
to be developed and  a ttrac tin g  new indus­
tries w hich were expected to  be established 
a fte r th e  war. Such regional schemes, in ­
volving relatively small loads and  lengthy 
transm ission lines betw een supply points, 
were, however, n o t economically prac tic­
able a t  the presen t high prices of p lan t and 
m aterials, and  m ust, therefore, be left in 
abeyance. W hen the R ailw ay Adminis­
tra tion  proceeded w ith th e  Cape main line 
electrification scheme, new possibilities 
would be opened up  for electrical develop­
m ent in certain  ru ra l areas now romote 
from an economical source of supply.

The aggregate of installed p lan t capacity  
in the m ain power stations owned by the 
Commission as a t  Decem ber 31, 1944, was 
806 650 kW . P lan t under construction or 
on order would increase th e  to ta l to  
1 084 150 kW .

Area of Supply
The Commission now owns approxi­

m ately 2 643 route miles of transmission 
lines and cables, and  its licensed a rea  of 
supply th roughout the Union covers 
approxim ately 34 369 square miles.

The o u tp u t of electrical energy from  the 
Commission’s power stations in  1944 reached 
the record to ta l of 4 543 758 253 kW h. 
This exceeded th e  previous y ea r’s to ta l by 
123 107 144 un its, or 2.78 per cent. The 
increase since 1939 had  been 781 949 908 
units, or 20.79 per cent, of the 1939 o u tpu t. 
Sales of electricity  generated in power 
stations owned by the Commission and 
purchased from  o ther sources for con­
sum ers supplied 'by th e  Commission in 
1944, am ounted to  4 415S02 727 units, 
w hich was 140 172 873 units, o r 3.278 per 
cent, m ore th an  th e  sales in 1943.

The to ta l consum ption of electricity on 
the R eef by  the gold m ining and  o ther in­
dustries and  municipalities, e tc ., exceeded 
5 713 000 000 units in 1944.

At the date  of th e  balance sheet the Com­

mission’s loan capital to talled  £24 250 000,' 
all of which had  been publicly subscribed 
in South Africa. C apital expenditure du r­
ing the year am ounted to  £731 269, which 
brought the  to ta l capital expenditure a t 
December 31, 1944, to  £24 018 023. E x ­
penditure on capital account would am ount 
to approxim ately £27 815 000 on comple­
tion of all the  works to  which the Commis­
sion was a t  p resent com m itted. The Com­
mission’s to ta l assets on Decem ber 31, 
1944, am ounted to  £33 105 634, and its 
to tal liabilities to  £25 373 807, the excess 
of assets over liabilities being £7 731 827. 
The revenue for the y ear was £3 353 508 
(£3 189 782), and  the to ta l production  
costs (including in terest, redem ption and 
reserve fund charges) £3 345 681, the 
excess of revenue over production costs 
being £7 827 (£4 636).

Plant Extensions

I t  has been decided to  extend the 
Colenso power station  by  the installation 
of an additional 25 000 kW  set and two 
180 0 0 0  lbs. p e r hr. boilers to  be ready 
for service by June , 1947, and to  make 
provision in the new buildings for two 
fu rther duplicate sets and  four more 
sim ilar boilers.

Orders have been placed in G reat B ritain  
for th e  m anufacture of one 40 000 kW  
generating set and  tw o 230 000 lbs. per hr. 
boilers for the Table B ay power sta tion . 
I t  is hoped th a t th is p lan t will be in opera­
tion in tim e for the 1947 w inter load.

P arliam entary  approval having been ob­
tained  of proposals of th e  South  African R ail­
ways and H arbours A dm inistration for the 
electrification of the Cape m ain line betw een 
Cape Town and  Touws river, a  distance 
of 160 miles, the A dm inistration, in April, 
1944, asked the Commission for revised 
estim ates for the electrification of a  fu rth er 
179 miles of track  as far as B eaufort W est. 
E stim ates had  been subm itted  for supply­
ing th e  whole load from the pooled generat­
ing stations a t  Cape Town v ia  132 kV  lines, 
or, alternatively , for a  partia l supply from 
th a t source and  the balance of the energy 
from a proposed new  power sta tion , tran s­
m itted  a t  8 8  kV.

The .Congella power station  of the 
D urban undertak ing  is being fu rth e r ex­
tended by the installation  of a second 
40 000 kW  tu rbo-a lternato r set and  two 
additional 2 0 0  0 0 0  lbs. per h r. boilers to  
supply steam  a t 625 lbs. per sq. in . and 
825° F ., to  be ready for service in  1947.
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IN his C hairm an’s Address before the 
I .E .E . N orth-W estern Centre on T ues­

day, Dr. J . L. Miller spoke of th e  merging 
of sciences in  electrical engineering, w ith 
special reference to the physical 
side. He poin ted  o u t th a t  while 
th e  blending of physics and  elec­
trical engineering was no t new  there 
had been an  acceleration of th e  process 
during the past 2 0  years, so th a t  to-day 
electrical engineering research  had  become 
m ore physical in colour and  the designer 
was utilising, m ore frequently  and  w ith  less 
delay th an  form erly, the results of such 
research.

Dr. Miller then  considered the probable 
reasons for this sta te  of affairs, w ith par­
ticu lar reference to  heavy  engineering. One 
reason was no doubt, duo to  the param ount 
necessity he said, of obtaining solutions 
to  problem s arising from the increases 
which took place since th e  last w ar in  the 
ratings and  voltages of p lan t. In  the 
main these solutions requ ired  the help of 
the physicist and  this in tu rn  brought re­
search departm ents into g reater prom i­
nence, so adding fu rth er im petus to  pro­
gress. Then, too, the effect on advance 
of nation-w ide electrical schemes, like the 
grid, m ust n o t be forgotten, and  in add i­
tion there was little d oub t th a t  th e  influ­
ence of physical research during the 1914- 
18 war, ju s t as in  the case of the las t war, 
gave rise to fu rth er prom pting. A ddi­
tionally, developm ents in radio  an d  elec­
tronic technique, which had  powerful re ­
percussions in all branches of electrical en­
gineering, m u s t n o t be forgotten.

Physics and Engineering
The C hairm an then  exam ined the posi­

tion in regard to  wire telephony and 
radio, pointing o u t th a t in  radio particu ­
larly, engineering and  physics were so in ­
extricably  interw oven, th a t  i t  really  was 
an  industry  of applied physics. D r. Miller 
then  w ent on to  deal w ith -two specific 
branches of electrical engineering in  which 
the physicist was very directly  concerned, 
nam ely, electronics and  insulation. E lec­
tronics had  found its m ost obvious appli­
cation in  telecom m unications, b u t never­
theless it  had  also had  a  profound influ­
ence, sometimes alm ost as an  industrialised 
branch  of applied  physics, in o ther fields.

M easurem ent was a case in  poin t. A p­
para tu s for the m easurem ent of small 
quantities, th e  X -ray  tube, X -ray  diffrac­
tion equipm ent and  the electron m icro­
scope were all in strum en ts having a  m arked 
effect on engineering progress, while the

cathode-ray oscillograph had  ¡become the 
indispensable electronic m easuring device. 
W ithout it, progress in  m any fields, like 
power transm ission, sw itchgear, radio and 
television w ould a t  least have been long 
delayed. O n the industria l side proper, 
the electronic control of resistance welders 
m ust no t be forgotten, In  the forefront 
of such a  discussion, too, m ust be the use 
of h .f. curren ts for the drying, curing and  
processing of m aterials.

Progress of Mercury Arc Rectifier
Any dissertation on electronics m ust no t 

omit the m ercury  arc rectifier. The igni­
tion type of rectifier, first finding its  a p ­
plication in traction , had  now advanced 
into o th er fields and  up to  1942, in  the 
U .S .A ., over 2 000 000 kW  were installed. 
T he electronic physicist had  certain ly  
played a  full p a r t in progress in heavy and  
industrial electrical engineering.

As regards insulation, the physicist had 
no t a t  first sight played such a  d irect role. 
In  the m ain  his p ractical contribution in 
th is field had  n o t extended  m uch beyond 
the developm ent of m easurem ent tech ­
niques and  the provision of d a ta  about 
phenom ena. Such work nevertheless had 
enabled the engineer as progress continued 
m ore adroitly  to  choose th e  m ost suitable 
m aterial, more consistently to  process it 
and  m ore accurately  to  incorporate it  in 
the overall design of th e  equipm ent.

The cable industry  form ed a  good illus­
tra tion . Mass im pregnated  cables to-day- 
looked ra th e r like those m ade m any years 
ago, b u t full advantage had  been taken  of 
the work referred  to, to  m ake m any bene­
ficial changes, including the increasing of 
stresses and  the reducing of diam eters, 
while m aintain ing full reliability. In  high- 
voltage cable design, the influence of the 
physicist could perhaps be more directly 
seen. I t  was due to inform ation originally 
provided by him often  indirectly , th a t  the 
oil and  gas-pressure cables existed to-day. 
T hey form ed a t  a  m om ent th e  only possi­
b ility  of transm itting  pow er underground 
a t  th e  higher voltages a n d  un til new  syn­
thetic  m aterials, possibly utilised in  novel 
ways, were available they  m ust continue 
to  do so. If high-voltage d.c. transm ission 
cam e to  th e  fron t, this also would have 
effects on fu tu re  cable technique.

B u t if th e  physicist h ad  no t played a 
d irect practical role in insulation, the 
position m ight drastically  change in the 
fu tu re . As a  resu lt of work beginning 
w ith  D ebye and  extended by m any others, 
i t  was to-day possible to calculate, using 
the la te s t theories of molecular struc tu re ,
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w ithout recourse to  a  single electrical 
m easurem ent and from therm al da ta  alone, 
the perm ittiv ity , loss factor, tem perature 
and  frequency relationships for a group of 
simple dipolar substances. F u rth er, for 
a  large group of crystalline substances the  
■breakdown voltage could be calculated from 
optical da ta  alone.

This physical research could no t y e t be 
extended to  include synthetic polymeric 
substances. N or could i t  have im portan t 
repercussions on existing insulating m ate­
rials like paper, cotton, varn ish  and  
th e  like, b u t having regard to  the 
advances w hich were being m ade to ­
w ards an  understanding from  the chemi­
cal po in t of view of the influence of the 
m olecular s truc tu re  on the electrical be­
haviour of existing syn thetic  m aterials, it 
was possible th a t in  tim e th e  molecular 
physicist and  the chem ist would have so 
far advanced their techniques, th a t  they 
would be able to p resen t m aterials which 
had a  molecular s truc tu re  specifically de­
signed to  satisfy, a t  least, some of the 
requirem ents called for by  the engineer.

The physicist and  the chem ist had  al­

ready proved their w orth as im portant 
specialists in  electrical insulation. If and 
when they a tta ined  the  u ltim ate goal, they 
would become an essential p a r t of th a t 
branch of eleotrical engineering. No one 
could guess where such progress would 
lead, b u t certainly great benefits would 
accrue. \

In  concluding, D r. Miller reviewed some 
of th e  adm inistrative, research and  edu ­
cational difficulties which arose o u t of the 
growing num ber and  wide range of sciences 
and techniques th a t were to-day included 
in electrical engineering.

Among th e  points raised were th a t  the 
universities should be assisted to  increase 
th e ir volum e of fundam ental work, th a t 
industry  should increase its own quota of 
such work, th a t  m any of th e  university 
courses in  electrical engineering and 
physics needed overhauling and , an increas­
ingly difficult problem , th a t industry  itself 
m ust ensure a  full flow of individuals, w ith  
the necessary b read th  of view and  capable 
of appreciating  th e  im pact of science on 
industry , to  fill the  higher technical posts 
in the  fu ture.

Electricity in Tank Culture
By O ur Horticultural Correspondent

A MONG the experim ental aspects of 
horticulture, th e  process known as 

tank  culture or n u tr ien t solution culture 
has been successfully applied to the grow­
ing of a  varie ty  of p lants, independent of 
the soil. This activ ity  dates from the 
1930’s when the m ethods used by  th e  p lan t 
physiologist were exam ined to  find ou t 
commercial possibilities.

The raising of p lan ts in solution instead 
of in ea rth  is n o t in tended to  supersede this 
norm al, commonsense m ethod. B u t solu­
tion has valuable characteristics for certain 
purposes. I t  gives freedom from soil-borne 
disease and avoids the need for soil sterili­
sing. I t  is thus a  m ethod of securing 
g reater control over conditions of growth. 
Considered commercially, it would be ju s ti­
fied only in raising relatively  high-priced 
crops as in  glasshouse cultivation  where a 
big re tu rn  is required  from a  com paratively 
sm all area.

The pioneer work in n u tr ien t solution 
m ethods was undertaken  a t  California 
U niversity  and a t  P urdue U niversity  in th e  
U .S .A ., while in G reat B rita in  valuable ex­
perim ental work has been carried o u t by 
the Im perial Chemical Industries’ Research 
Station  a t  Je a lo tt’s Hill and by Captain 
M ullard a t  Englefield Green Nurseries. 
More recently , R eading U niversity  ho rti­
cu ltu ral d epartm en t has co-operated w ith 
th e  E .R .A . in an  experim ent on the control 
of growing conditions in tanks.

There are n a tu re ’s growing conditions in 
which the p lan t has to  survive th e  a ttacks 
of m any .enemies as well as the variations 
of uncertain  climates. I n  these conditions, 
some authorities m ain tain  th a t  a strong, 
healthy  p lan t is likely to  be produced, 
capable of resisting diseases. The expo­
nents of “  controlled conditions ”  argue 
differently. They wish to  find o u t the 
effect of different circum stances on p lan t 
grow th and  characteristics. Ideally , there 
would be a greenhouse of special design in 
which all the conditions w hich affect p lan t 
grow th would be varied and regulated. Air 
and its m ovem ent, hum idity , light and heat 
and  w ater—these are the item s which could 
be controlled. In  addition, th e  small quan­
tities of chemicals needed by the p lan t for 
food, could be fed into the w ater and  the 
solution kept a t  norm al strength .

L ight could be ad ju sted  by  m eans of 
special blinds or shu tters to  regulate sun­
light while artificial, electrical illum ination 
of varying in tensity  could be used to  sup­
plem ent sunlight in sum m er and to  ac t as 
main source during the sunless m onths. In  
th is way, crops could be raised aw ay from 
their norm al season. F u rth e r, the am ounts 
of light and of hea t which a  p lan t needs 
appear to  be related. There m ay be for 
each class o f p lan t, a critical tem perature , 
calling for a  certain m inim um of lighting. 
H um idity  and  a ir m ovem ent m ay affect 
one class of p lan t more th an  ano ther under
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glass. T em perature  is m ost significant, 
and  this refers n o t only to  a ir tem perature 
b u t to  the  tem perature  gradient along the 
p lan t and  to  th e  tem pera tu re  of the root 
system .

I t  is in  connection w ith  the la s t point 
th a t recen t experim ents a t  R eading have 
been developed, using electrical heating  of 
th e  solution tanks to  secure different tem ­
pera tu res, w ith therm ostatic  control, so 
th a t the effect on grow th and  on the root 
system s m ay be studied.

Experim ental work of this type requires 
m uch tim e before it  is practicable to  s ta te  
definite conclusions ab o u t th e  effect of a  
particu lar variable upon an  over-all result, 
b u t when i t  is possible to  sta te  a conclusion 
ab o u t the effects of solution tem perature 
on grow th and  yield, i t  is then  possible to 
take  ano ther factor, such as ligh t irrad ia­
tion, an d  ascertain  the effects of different 
intensities and sources of light upon growth 
and  yield.

Tom ato Cultivation
The work a t  R eading has been con­

cerned w ith  tom ato  cultivation a lthough  it  
is possible to  raise a variety  of p lan ts in 
soil-less m ethods. G ericke' a t  California 
U niversity , produced po tatoes and  bananas 
as well as tom atoes through these m ethods. 
Captain M ullard raised various vegetables 
as well as carnations in tanks, using the 
sub-irrigation system .

Soil-less cultivation  covers th ree kinds 
of m e th o d : sub-irrigation culture w hich is 
the m ost practicable, liquid cultu re  and  
sand culture. Chemicals are m ixed into 
solution for the roots to  ob ta in  this p a r t  of 
the ir food, b u t i t  m ust be rem em bered th a t  
the p lan t procures its  basic food from  the 
carbon dioxide in  the air. Tiro sub-irriga­
tion system  is used a t  R eading, and  is best 
adap tab le  to large-scale grow th. The m ain 
tan k  is filled w ith  gravel or cinders (steri­
lised) an d  n u tr ien t solution is pum ped in 
a t  in tervals from  ano ther tan k  a t  a  lower 
level. The solution flows back after 
flooding the main tank , and draw s down 
a ir as i t  drains off. In  th is w ay, p lan t 
roots are adequate ly  aera ted . T he roots 
are firmly held in position by the small 
cinders o r gravel and  th e  flow of solution 
can be regulated.

The gravel used should be fine, washed 
silica gravel an d  the solution should give 
the  proper chemical reaction befnie insert­
ing the young p lan t roots. The elem ents 
required  for grow th have been listed by 
Professor Stoughton of R eading U niversity  
as : “  prim arily  nitrogen, potassium , phos­
phorus, calcium, m agnesium , sulphur and 
iron. In  addition, p lan ts require relatively 
m inute  quantities of a  num ber of o ther ele­
m ents, especially boron, m anganese, copper 
and possibly zinc.”

The preparation  of th e  solution for use 
requires certain  precautions, for the cluef

elem ents have to be provided in correct 
proportions considering th e  class of p lan t 
to be grown and  the seasonal conditions 
of sunshine and  tem perature . M ost p lants 
thrive ¡best in  a  slightly acid solution. 
Since the balance of a  solution is a lte red  by  
the various ra tes of absorption of chemicals 
■by the p lants, care has to  be taken  
to restore th is balance prom ptly . For 
instance, an  am m onium  su lphate solution 
becomes m ore and  more acid as the am­
m onia is m ore quickly absorbed th a n  the 
acid radical. One m ethod  of m eeting this 
point is to  m ake up a  solution which 
changes slowly, using a  com bination of 
salts which are  known as physiologically 
alkaline w ith those w hich are physiologic­
ally acid. Such a  solution, applied w ith 
success to th e  cultivation  of tom atoes and 
lettuces, consists of sodium  n itra te , po tas­
sium  chloride, m agnesium  sulphate, super­
phosphate of lime, am m onium  sulphate 
and  w ater. This main solution needs the 
addition of a  supplem entary  solution con­
tain ing  very  small am ounts of manganese, 
boron, copper an d  zinc salts.

T he results obtained so far by experi­
m enters are sim ilar in k ind . They show 
th a t  th is sub-irrigation system  is effective 
in the raising of tom atoes. Crops are 
alm ost invariably heavy, -with a  high p ro ­
portion of first grade tom atoes. In  com­
parison w ith p lants raised in th e  norm al 
w ay from  soil cu ltivation  there  appears to 
be a slight advantage w ith the tan k  grown 
plants, in such m atters as size of crop, 
quality  of fru it and  general appearance. 
Good results m ight be secured from the 
com bination of electric light irradiation 
w ith  heating of the root system s by means 
of immersion heaters in the tanks.

Questions Awaiting Answers
A num ber of questions rem ain to  be 

answ ered satisfactorily  in this largely ex ­
perim ental field of horticu ltu re . Critics 
have alleged th a t  p lan ts  grown in th is way 
m ay be less disease-resistant th an  those 
which are grown in soil and  sub jec t to 
n a tu ra l conditions, and th a t  the stock bred 
from artificially grown p lan ts will be a 
w eaker strain . On th e  o ther hand, en th u ­
siasts suggest th a t  i t  m ay be possible to 
breed disease-free p lan ts th rough  solution 
culture. T here is n o t sufficient evidence to 
confirm either view-point. R esu lts ob­
tained w ith tom atoes show no  differences 
betw een the p roduc t of soil growing and  of 
tan k  growing in size, yield, quality , vitam in 
content, e tc ., which would encourage the 
critics.

F u tu re  experim ental work will show the 
effects of root area tem pera tu re  and  light 
irrad ia tion  on grow th. These developm ents 
of research m ust use electrical m ethods 
since they are  the only m ethods capable of 
providing th e  exact regulation and  control 
needed to  establish scientific da ta .
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Appliance-Saturation Factors
E.R.A. Communication on Measurement by Means of Sampling

T H E  u s o  of the p a r t us an indication 
of the whole has increased enormously 

in recen t years, techniques such as 
“  quality  control ”  in the field of produc­
tion, o r “  gallup polls ”  in  the field of 
hum an behaviour, being topical examples. 
The sam pling-tests described in a  report* 
issued by the E .R .A . are designed to  give 
an indication of certain  electrical statistics 
of a  large body of consum ers by exam ina­
tion of a  relatively small sam ple.

. Application of Surveys
Surveys of th is k ind  m ay be used to 

ascertain  either m atte rs  of fac t or opinion— 
e.g. to  find o u t e ither how m any con­
sum ers have electric w ater-heating or how 
m any would like to have it. The examples 
here described are of the form er kind, b u t 
sim ilar m ethods can be used for th e  la tte r . 
The rep o rt indicates w hat degree of confi­
dence can be a ttach ed  to  the results of such 
a survey, and how i t  can  be carried ou t 
so as to give the m axim um  accuracy for 
the least labour. The theory is checked by 
applying it  to a case in which th e  correct 
values are known.

In  any  k ind of m easurem ent there is no 
such thing as absolu te accuracy, and  in 
this the process of m easuring differs from 
straightforw ard counting. One can never 
say th a t  a certain  length is exactly  two 
feet, b u t only that- it  differs from two feet 
by n o t more than  a specified am ount. 
W here the accuracy of a  sam pling-survey 
differs (in kind) from  the accuracy of, say, 
an  am m eter reading is th a t  the form er is of 
a  sta tistical character and  m ust be sta ted  
in the form of a  probability . If a  0/100 
am m eter has an  accuracy a t  half-scale 
reading of ± 1  per cen t., th is means th a t 
w hen th e  tru e  cu rren t is 50 A the in s tru ­
m en t will read betw een 49.5 and  50.5. 
Compare this w ith a large body of con­
sum ers (say 1 0 0  0 0 0  or more) from  whom a 
tru e  random  sam ple of 500 is taken . If the 
actual cooker sa tu ra tion  of th e  whole bulk 
is 50 per cent, there will be a  90 per cent, 
chance th a t  th e  sam ple reading will lie 
betw een 46.3 per cent, and 53.7 per cent, 
(i.e., + 3.7 per cent.). T h a t is to  say, 
if for te s t purposes a  large num ber of 
sam ples of th is size were taken , the results 
of nine ou t of ten  could be expected to  
lie inside th is range.

A larger sample will increase the 
accuracy, though no t in proportion, and  
th e  increase could be expressed, e ither as

• R ef . K /T U 3 : "  M e a s u re m e n t o f  A p p lia n c e -  
S a tu r a t io n  F a c to r s  b y  M ea n s  o f  S a m p lin g .” 
B y  J .  R . I s a a c ,  B .A ., a n d  G. O. M cL ean . 
M .E ng . P r ic e  15s. 6d.

a greater th an  90 per cent, chance or as 
a  sm aller range ol probable error. \B u t 
however g rea t th e  sam ple, the expression 
would always be of this statistical 
character, although of course, when the 
sam ple equalled the to tal, the “  chance ”  
would be 1 0 0  per cent, and  the error zero. 
I t  is suggested th a t a  90 per cent, p ro­
bability  is a  reasonable level on which to 
work when m easuring satu ration  factors.

T he accuracy obtainable depends on a 
num ber of factors, the chief of which are 
size of sam ple, selection of sample, and  size 
of q u an tity  being m easured. (The word 
“  sam ple ” is used to denote the selection 
and  the w ord “  bulk ” to  denote the to ta l 
from  which th e  sample is selected.) Accu­
racy depends chiefly upon the absolu te size 
of the sam ple, riot upon its size relative 
to the bulk , thus a  500-sample will give a 
certain accuracy for a  bulk of 1 0 0  0 0 0  and  
alm ost equally good accuracy for a  bulk 
of 1 000 000. There is, therefore, no need 
to increase the samplo size for large bulks, 
b u t when the bulk size is quite small a 
som ew hat-sm aller sam ple will suffice. The 
following tab le  shows some equivalent 
sam ple sizes which give equal accuracies :— 

Bulk Size. Sample Size.
Well over 20 000 500

10 000 475
1 000 335

I t  is suggested th a t  for large bulks 
(20 000 and over) 500 is a suitable sam ple 
size.

Sample Consumers
Generally, considerations on sampling 

are based on “  random  ”  selection, i.e ., 
the picking ou t of chance individuals from 
the bulk by a  system  which avoids any 
bias. The scientifically correct w ay of en­
suring th is is the use of random  num bers 
taken  from tables which are  available fox' 
this purpose. In  the case of electricity 
supply undertakings, however, where the 
sam ple will generally be selected from the 
record of domestic consum ers (arranged in 
stree t order or on ano ther geographical 
basis), a  m ethod a t  least equally good is 
to pick o u t one in every so m any cards, 
the ra tio  corresponding to th a t of the 
chosen size of the sam ple to  th e  bulk. I t  
is im portan t th a t in doing so an  actual 
count be m ade and  the cards ex tracted  
stric tly  according to  th e  calculated in terval. 
This m ethod is of particu lar advantage 
where th e  to ta l area of supply is of a 
heterogeneous ch a ra c te r ; for i t  is thus 
m ade certain  th a t  each stra tu m  contri­
bu tes to  the sam ple in proportion to  its 
size. The report also recom mends th a t,
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where possible, the bulk  be sp lit up  in 
groups, for instance, ru ra l, suburban , and 
urban , and  th a t  where justified by the 
sizes of the group, a  full-size sam ple be 
draw n from  each group.

W ith  given conditions of sam pling and 
size of sam ple, the accuracy also depends 
on the m agnitude being m easured. The 
report deals w ith the m easurem ent of the 
sa tu ra tion  of electrical consum ers for cer­
ta in  services, e.g., the  proportion of con­
sum ers using electric cooking. This is 
described as a sa tu ra tion  factor and i t  is 
obvious th a t if the la t te r  is very  low the 
results of sam pling will be inaccurate, 
unless th e  sam ple is m ade very large. T hus, 
if the actual sa tu ra tion  factor, say, for re­
frigerators, were only 0 . 2  per cen t., the 
average num ber in a  sam ple of 500 would 
be 1. B u t any given sam ple m ight well 
include none, or two, or m ore, th u s giving 
an entirely  false result.

I t  is suggested th a t sa tu ra tion  factors 
below 3 per cent, should be neglected in 
the sam pling-survey, since these low values 
would require a m uch larger sample for 
accurate results.

S tatistical theory shows th a t  the relative 
accuracy goes up steadily w ith th e  sa tu ra ­
tion factor, b u t  th a t the range of probable

error is a m axim um  when the sa tu ra tion  is 
50 per cent., and  decreases on e ither side 
of this point.

In  order to  dem onstrate the prac tica­
bility of the recom m endations an d  illus­
tra te  the effect of chance on sam pling re ­
sults, application has been m ade to the 
records of an  actual undertaking where a 
recen t com plete survey had been carried 
out.

Samples were draw n by m echanical 
means from  a bulk of 2 0  0 0 0  records, both  
on th e  basis of “  random  num bers ”  and  
by selecting “  one in every so m an y ,”  and 
the results are tabu la ted  in the report. 
They prove th e  theories outlined there, 
especially, th a t  the second sampling- 
m ethod appears superior.

On th e  whole, the report contains suffi­
cient inform ation to  enable individual 
undertakings to  plan and execute a 
sam pling-survey in respect of appliances, 
and in this way to  obtain  inform ation which 
has h itherto  been lacking. I t  m ay be 
added th a t  the E .R .A . is considering a 
scheme under which m em bers who are 
authorised  undertakers will be asked to 
carry  o u t such surveys sim ultaneously a t 
a tim e still to be fixed and to  m ake avail­
able the results for circulation among 
members.

Magnetism Indication
Simple Device for Use with Closed Magnetic Circuits

T HOSE relying upon residual m agnetism  
for revealing cracks and  o th er defects 

in ferro-m agnetic m aterials, or w ho use 
any  form  of im pulse m agnetation , will be 
in terested  to  know  of a  simple indicating 
device used w ith  success by the Metro- 
politan-Vickers E lectrical Co., L td . I t  is

Example of crack detection by residual 
magnetism, using a captive fluid detector

known th a t when magnetising articles by 
the th rough-curren t impulse m ethod, a 
closed m agnetic field is established in  the 
com ponent, th e  final value of w hich de­
pends upon the magnetising cu rren t con­
ditions preceding th e  m om ent of in te rrup ­
tion. O ccurring sufficiently often to  be 
troublesom e, when using a  heavy a .c. from 
a transform er secondaiy as the m agnetis­
ing force, i t  has been found th a t  some of 
the com ponents so m agnetised have in fact 
no residual m agnetism . Consequently, 
any  subsequently  crack-testing operation 
done on such articles is useless. Owing to  
th e  closed n a tu re  of th e  field established, 
even in the m agnetised components, it  is 
impossible to distinguish betw een them  
and  the unm agnetised articles unless some 
surface discontinuity—such as a  crack—is 
present. H ence there arises the doubt 
w hether accepted articles so tested  are 
m agnetised and  found free from  cracks, or 
are cracked and  found free from  m ag­
netism .

For this reason the “  E lectroflux ”  and 
“  Metrofbrx ”  crack detec tors m ade by  th e  
M etropolitan-Vickers E lectrical Co., L td . 
have been designed for the sim ultaneous ap ­
plication of the detecting agen t and  th e  
m agnetising cu rren t where a.c. is used. In
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those cases where special considerations 
dem and the use of residual magnetism , 
th is has usually been ensured by employ­
ing undirectional m agnetising curren t. 
Occasionally circum stances have arisen 
w hen a.c. m ust be used, and the doubt 
regarding th e  switch-off point has been re ­
moved by th e  device to  be described.

This consists of a  U -shaped magnetic 
yoke em bracing the heavy conductor car ly ­
ing the  m agnetising cu rren t to  th e  article. 
A ttrac ted  to  this yoke against the action 
of a calibrated  pull-off spring, is a steel 
a rm atu re  carrying signal lam p contacts, 
w hich close when the arm atu re  is released 
so as to  light the warning lam p. I t  will 
be obvious th a t this will only take place 
when the residual flux in  the indicator is 
insufficient to  hold in the a rm atu re . Since 
th e  com ponents under m agnetisation are

in the same series circuit, their magnetic 
condition is also indicated. Hence should 
the w arning lam p light upon switching off 
the magnetising curren t, o ther magnetising 
“ shots ”  should bo given until the switch- 
off occurs a t  the righ t m om ent, resulting 
in the holding in  of the indicator arm atu re 
by the residual field.

A sim ilar effect can be obtained  by  em­
ploying a  cu rren t indicator in the heavy 
cu rren t circuit such as a  repulsion type 
am m eter fitted  w ith high hysteresis ele­
m ents, so as to  m ain tain  a reduced de­
flection on the instrum ent when the cu r­
ren t switch-off leaves the elem ents m ag­
netised. Conversely a zero reading is ob­
tained  when the cu rren t switch-off is such 
as to  leave th e  elem ents—and hence the 
com ponents in the same series circuit— 
unm agnetised.

Correspondence
The Editor welcomes the free expression in  these columns of genuine opinions on mailers of public 
interest, although he disclaims responsibility alike fo r the opinions themselves and the manner

of their expression.
Plugs and Sockets

[ T o  t h e  E d i t o r ]
Sir,—A sta tem en t has been issued to 

th e  Press by  the B .S .I. dealing w ith  plugs 
an d  sockets for post-w ar housing. This 
s ta tem en t claims to  be the final se ttlem ent 
of the question, whereas in  fact, all th a t 
has happened is th a t  the B .S .I. have no t 
acceded to  the request of the I .E .E . to 
standard ise  an  entirely  new plug and  socket 
w ith  a  fuse in th e  plug an d  n o t in ter­
changeable w ith any  existing standard .

T he request of the I .E .E . followed the 
report of a  Special Com m ittee convened by 
the I .E .E . a t the instance of the Ministry' 
of W orks, which was fully represen tative 
of eveiy  section of the industry , including 
consum ers. This Com m ittee sa t for ap ­
proxim ately two years to  consider the 
electrical installation of new  houses from  
every angle, and  the question of plug3 and 
sockets was recognised as one of th e  m ost 
im p o rtan t m atters. F inally , a  unanim ous 
conclusion was reached w hich appears in 
the Appendix a t  th e  end of No. I I  P o st­
w ar Building S tudy  issued by th e  M inistry 
of W orks, and  a fte r  fu rth er discussion a t  
o th e r com m ittees, th e  I .E .E . p u t forward 
the above m entioned request to  the B .S .I. 
in  A pril th is year.

This request was considered an d  agreed 
to by th e  B .S .I., who set in  m otion the 
procedure fo r producing th e  required  speci­
fication. . A section of the m anufacturing  
side of the industry  had  in  th e  m eantim e 
developed strong antagonism  to  any  new 
standard  plug and  socket and  asked th e  
B .S .I. for th e  m a tte r  to  be reconsidered; 
in  Ju ly  of th is year the B .S .I. passed a 
rescinding resolution to  th e  effect th a t  no

new standard  should be prepared and th a t 
the existing 5 A plug and  socket to  B .S.S. 
546 should be rated  a t  13 A instead of 
5 A and  th a t a  fuse be  provided in the 
socket, instead of in  th e  plug.

The decision of the B .S .I. no t to  pro­
ceed w ith  the new specification cannot be 
regarded as finally disposing of the s itua­
tion ; it  m eans only th a t there will be no 
B.S. Specification to cover the new plug 
and  socket, the need fo r which has been 
expressed by  an  overwhelming m ajority  
of installation and  supply interests.

The B .S .I. cannot be accepted as the 
a rb ite r on a m a tte r of principle affecting 
any  section of the industry , as the ir pri­
m ary function is to produce specifications 
to  m eet the needs of industry  as ascer­
tained and  required  b y  responsible and 
representative comm ittees of all appro­
priate  sections of industry.

Y ours faithfully,
L. C. P e n w i l l ,  

D irector and Secretary 
The E lectrical C ontractors’ Association.

Fuel Economy— Date or Tem perature ?
[To t h e  E d i t o r ]

Sir,— W ithin little  m ore th an  a few days 
th e  fuel economy drive will be  intensified 
by th e  banning of industrial and  domestic 
heating determ ined b y  dates published in  
the Press or broadcast by ra d io ; b u t this 
year and  in  fu tu re  i t  seems th a t a  m uch 
m ore efficient m ethod could be employed 
by  regulating th e  in itiation  of fuel economy 
w ith  an  observed tem peratu re as a  funda­
m ental instead  of the date  as a basis.

A g rea t deal can in general be  learned 
from  those engaged in  th e  branches of the
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electrical industry  specialising in  th e  use 
o£ therm ostats , tim e-switches, heating  and 
air-conditioning equ ipm en t; and it is cer­
ta in  th a t ,  the fu ture  offers enorm ous op­
portunities for the installation  and  u tilisa­
tion of autom atic control gear, both  in in­
dustry  and  in domestic life.

I t  is opportune, therefore, th a t  a  new  
scheme for fuel economy operation, a t  least 
for heating, should be launched a t  the 
earliest possible m om ent, and  it  would be 
in teresting  to  hear in th is connection ivhat 
the opinion of o thers, who have specialised 
experience, has been during th e  w ar years, 
coupled w ith the ir fu ture  outlook.

I am, Sir, Y ours faithfully,
S. H . P a r s o n a g e .  

W embley P ark , Middlesex.

612
B. 200 F.C. 

424 A.C.
16.00 C.C. 
33.85 L.

48.93

624 49.85

le la tive  diff. :
B. is 1.96% more. B. is 1.8

W hen the times and periods are the 
same and the first cost difference no t very 
great, the sum  of the annual charges (as 
in  Septem ber 2 1 ) is th e  sim pler and  i t  
would no t be w orth  while to em phasise the 
difference in th e  first cost. B u t if the first 
costs were m uch greater, say m ultiplied by 
1 0 0 0 , i t  m ight be well to pose the s itua­
tion thus :

The first cost of A will be £50 000 more 
than  for B, b u t the annual charges for A 
(after paying all- the charges on the addi­
tional £50 000) will be £920 yearly  less than  
for B. Therefore, A is the more eco­
nomical, always provided th a t the 
additional capital is available.

London.
Y ours faithfully ,

F . G i l l .

From S ir  Frank' Gill, K .C.M .G ., O .B.E.
Capitalisation of Losses 

[ T o  t h e  E d i t o r ]
Sir,—Mr. C. H . Lackey, in T h e  

E l e c t r i c i a n  of Septem ber 21 last, asks a 
proper question.

The term  “  capitalisation ”  merely 
m eans converting recurring  annual charges 
in to  a single sum  which if spen t now is the 
p resen t value of all the  annual charges for 
the full period. I t  is a bad  term  because 
the conversion m ay be m ade as a t  now 
when i t  is th e  p resen t value or then when it  
is the am oun t a t  the end of the term , b u t 
users of the word do no t distinguish be­
tween these two, and seem generally to 
use “  capitalisation ”  w hen they  mean 
p resen t value.

Since the dates of expenditure vary , 
e.g., first cost applies now while annual 
charges involve different dates of spending, 
these m ust be b rough t to  a  common time 
line before they can be  added together. 
W e can represen t a recurring annual charge 
as one sum  now or th e n ; and  a  fixed sum 
spent a t any  date  as m ay be represented 
as an annual charge. E ith e r language is 
correct, b u t one is som etimes m ore con­
venient th an  th e  other.

In  the case of the two transform ers we 
can obviously say :
As in “ The E lectprian" As in “ The Electrician ”

August 10. September 21
Present Present
Value. Value.

£ £
A. 250 F.C. 20 C.C

362 A.C. 28.93 L.

Motion Study
A  W ORKING exhibition of some re­

su lts of m otion study  in industry  has 
been arranged by the M inistry of A ircraft 
P roduction a t  th e  C arlton H otel, Pall Mall. 
I t  is an effort to in te rest industry  gener­
ally in a science which, though' by no 
m eans new, has h itherto  had only a lim ited 
application in  G reat B ritain . As Sir S taf­
ford  Cripps pointed  ou t in opening the ex­
hibition on Tuesday, excellent work has 
been done toy certain  pioneering firms, 
no tab le  am ong w hich is the M etropolitan 
Vickers E lectrical Co., L td ., y e t m otion 
study  rem ains a n  unknow n science to  by  
far the greater p a rt of B ritish  industry .

Mr. F . E . Chappell, chairm an of the 
P roduction Efficiency B oard  of the 51.A .P ., 
presided a t  the opening cerem ony, and 
■was accom panied toy Miss Anne Shaw, 
w hom S ir Stafford Cripps described as our 
greatest expert on m otion study .

T he dem onstrations a re  toeing given toy 
workpeople of some 30 industria l firms 
th a t are pu tting  m otion study  m ethods 
into practice, w ith results w hich are often 
rem arkable.

Overseas Trade Statistics Publication
of the detailed m onthly  trad e  accounts 
will toe resumed in the norm al form be­
ginning w ith  th e  issue for Jan u a ry , 1946. 
These will give particu lars of all ou r p rin ­
cipal im ports, exports and  re-exports, w ith  
a  considerable am ount of inform ation on 
trade  w ith  individual countries. The B oard 
of T rade will publish detailed trade  ac­
counts for th e  first nine m onths of 1945 and  
fu rth er accounts for the whole year. In  
addition, a  m onth ly  sum m ary (on th e  lines 
of those issued during 1940) will be p u b ­
lished showing the Ju ly  and  A ugust figures 
for each group distinguished in  the oversea 
trad e  statistics ; fu r th e r sum m aries will be 
published fo r O ctober and for November.
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Shop and Store Lighting
Advantages of Fluorescent Lamps in Relation to Colour

T H E  special features of fluorescent 
lam ps—colour, large area, low b righ t­

ness, low rad ian t hea t ou tpu t, high effi­
ciency and  long life— m ake them  particu­
larly  suitable for various aspects of shop

homes, goods which are to  be seen m ainly 
in these w arm er lights, such as evening 
dresses and  curtains, should be displayed 
in th e  ligh t in  w hich they  are  to be used. 
A part from  this, there will be m any who 
prefer to  sacrifice th e  natu ra l colour and 
v ita lity  of display for a w arm th of a tm o­
sphere, b u t i t  is well to rem ember th a t 
any  impression of coldness which th e  day­
light lam p introduces is m ainly duo to  in ­
sufficient illum ination.

Because of the large area and  low 
brightness of fluorescent lam ps, shadows 
are soft and risks of either direct or re­
flected glare are greatly reduced. U nder 
a  localised system  of lighting the ex tra  
brightness on display areas will im port' 
th a t em phasis due to  contrast which is 
so desirable in shop display. F ittings 
employed for lighting in th is w ay should 
allow sufficient upw ard light to  keep ceil­
ings b righ t and  avoid any appearance of 
“  tunnel ”  effect. I t  is very undesirable 
to  use unshielded fluorescent lamps, ex­
cept a t  relatively high m ounting heights. 
The large area of the source introduces one 
lim itation, namely, th a t  th e  light cannot 
be concentrated into narrow  beams to  give 
a  spot-lighting eflect. W here such an effect 
is desired some supplem entary system  m ust

A colour display at D. H. Evans Ltd., London, 
enhanced by the light from Osram fluorescent 

lamps

and store lighting. The possibilities in the 
field of colour rendering are among the 

m ost im portan t from the shop lighting 
point of view. B oth daylight and warm 
w hite types, a t  present obtainable, will 
find uses, b u t th e  former is of special in ­
terest. W hile its  sim ilarity to  daylight is 
no t sufficiently close for very accurate 
colour grading processes, for such pur­
poses as m atching stockings or ribbons, 
selecting cloth, or displaying furs and  a 
m ulti tilde of similar applications in shops, 
i t  provides a  perfectly  satisfactory  light a t  
high efficiency.

How far daylight lam ps and how far 
w arm w hite lam ps should be used in shops 
will depend upon taste  and  th e  type  of 
goods displayed. U ndoubtedly under the 
daylight colour, goods are given a more 
natu ra l and  vita l appearance, b u t i t  is 
arguable th a t so long as w arm er tones of 
light rem ain popular for the  lighting of 
places such as restau ran ts, hotels and

Effective use of a fluorescent lamp for 
counter and background lighting (G.E.C. 

picture)

be employed, and, fortunately, tes ts  have 
shown th a t  tungsten  floods and  spotlights 
blend satisfactorily  w ith fluorescent light­
ing.
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New Equipment and Appliances
Self-Winding Cable Reel— A Quick Heating Iron

W IT H  the use of m ost electrically- 
driven m achinery and  equipm ent in­

volving position m ovem ent, a  great reduc­
tion in the wear and  tea r of the trailing 
cable is achieved by the use of the W ayne 
self-winding cable reel, a production of 
Power House Components, L td ., which 
embodies a  com pact m etal ro ta ting  wheel

Wayne self-winding electric cable reel mounted 
on a swivelling head on a vacuum cleaner

w ith  a  spring m echanism , on which the 
cable winds or unw inds autom atically , 
alw ays m aintain ing a suitable tension w ith­
o u t any slack or sag.

Industria l vacuum  cleaners, such as the 
one illustrated , are now being supplied 
w ith w hat is known as the “  M ajor 12/5 ”  
type of W ayne reel, fixed on the top  of the 
casing and  provided also w ith  a  universal 
swivelling head fitted  to  a  crossbar. If  
desired th is head  m ay be m ade adjustable 
to  su it operators of tall or sh o rt sta tu re . 
This reel takes f  in . d iam eter 4-core cable, 
approxim ately  70 ft. in length. Reels are 
available in a considerable range of sizes, 
from  the B aby, tak ing  tw in lighting flex, 
to  the M am moth, able to  deal w ith  the 
very  largest cables, 24-3 in. in  d iam eter, 
although in th is case, because of the very

great w eight involved, operation is some­
tim es by hand instead of a  spring. All the 
o ther sizes, including the n ex t largest, the 
Goliath, are entirely spring operated.

T he C raft rustless Q uickheat iron of 
to tally  die-cast construction, stream lined 
design and  w ith  one-stud fixing device, is 
th e  answ er of Craft Electrical Industries, 
Ltd ., to the dem and for a  breakaw ay from 
orthodox sm oothing iron construction. 
F eatures claim ed for i t  are th a t i t  is quick 
heating because i t  is m ade of a  brass 
alloy, and is ready for use in half the 
tim e taken  b y  m ost irons, y e t consumes 
no more cu rren t and  is thus ¡more economi­
c a l; it  is ' rustless and  cannot discolour 
or soil lin e n ; there is no p lating  to peel 
o ff; its design is simplified and effective, 
and  there  are no loose connections or pins 
to  give troub le ; i t  can  be  used b y  righ t 
o r loft hand  and  h ea t is p revented  from 
travelling to  th e  upper parts  of the iron 
by an  asbestos deflector p ja te ; a standard  
elem ent, procurable from electrical dealers 
in any country, is f i t te d ; the iron is shock- 
proof. The w eight is approxim ately 5 lb.

A C raft sprinkler iron has th e  same 
specifications as the Q uickheat b u t 
w ith the inclusion of a  reservoir 
Oof w ater, which discharges under 
pressure in a  fine spray  from  the base of 
the iron. In  a  C raft steam er iron the 
reservoir is su bstitu ted  b y  a  boiler, heated  
b y  the iron elem ent, and  a safety  valve 
is incorporated in th e  filler cap.

O ther electric irons in production b y  
the com pany are the R oxy, th e  D ixy, the 
L axy and  the  Texy (the last-nam ed being 
for ex p o rt only).

A new pocket dual Testoscope has been 
produced by Runbaken Electrical Pro­
ducts. The combining in one instrum ent 
of two indicating tubes enables tests to 
be m ade on circuits of from  2 to  30 V, 
and  also on 100 to  750 V a.c. or d .c. 
I t  can bo used, i t  is claimed, to  indicate 
switches, live conductors, ea rth  neu tral 
wire, con tinu ity , open circuits, leakages, 
insulation values, po larity ; and  for te s t­
ing transform ers, arm atures, neon signs, 
fuses, condensers and  electrical appara tus, 
including radio sets. The im proved test 
p rod  is designed to  m ake con tac t w ith  
conductors w ithout stripping, the  needle 
po in t piercing insulation w ithout dam age. 
The size of a fountain  pen, th e  T esto­
scope is m ade of high-grade ebonite to 
safeguard th e  user from  shock. The 
screw-driver b lade  is m agnetised and  can 
be used for retrieving sm all p a r ts  and 
for detecting  ferrous m etal.
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Electrical Personalities
We are always glad to receive from  readers news of their social and business activities fa r  

publication in  this page. Paragraphs should be as brief as possible
M r. Oliver Lyttelton, M .P., has been 

appointed  chairm an of Associated E lectri­
cal Industries L td ., in 
succession to  Sir Felix 
J . C. Pole, who has 
resigned owing to  eye 
.trouble. Sir Felix, 
who had  been chair­
m an  since 1929, will 
rem ain on th e  board, 
and  has been ap ­
pointed deputy-chair- 
m an. Mr. L yttelton  
was M inister of P ro ­
duction  i n  t h e  
N ational G overnm ent 
and  President of the

~ , B oard of T rade inMr. 0 . Lyttelton the CaretaUer Govern_
m ent. Before th e  w ar he. was a managing 
director of the B ritish  Metal Corporation 
and  chairm an of the London T in Corpora­
tion.

Mr. H . King, ass istan t commercial m ana­
ger, Ilford  electricity  departm en t, has 
retired  a fte r 45 years’ service.

Mr. T . Duerden, chief technical assistan t 
to  B lackburn electricity undertaking for 
14 years, has been appointed  depu ty  city 
electrical engineer a t York. H e w as w ith 
the C orporation of Nelson for four years.

Mr. A. M. Hicks, the  general m anager 
and  secretary  of Siemens E lectric Lam ps 
and  Supplies, L td ., re tired  on Septem ber

sunk by enemy action during the war, is seen 
in the picture

30, a fter 45 years’ service in  the  com­
p an y ’s organisation. H e is succeeded by 
Mr. C. J . N . Borg. M r. J. R. Naish has
been appoin ted  assistan t secretary .

A fter 25 years’ service w ith  A. Reyrolle

and  Co., L td ., M r. C. E. S tott retired a t  
the end of Septem ber. H e joined R eyrolle’s
as engineer-in-charge of switchgear-con-
trac ts  for the London area and South-East 
England, and la ter extended  his respon­
sibilities to  o ther areas.

Mr. W. C. Huston, m anager of the
B .T-H. lighting section since 1939, has 
been appointed  a 
director of H ar- 
courts, L td . H ar- 
courts belong to  the 
A .E .I. group of com­
panies. Before join­
ing th e  B ritish T hom ­
son - H ouston Co.,
L td ., in 1932, Mr.
H uston received his
early training and 
business experience in 
shipbuilding a n d  
general engineering.

M r. W . H. Hig-
ham , head of the Mr. W. C. Huston
staff payroll depart­
m ent of th e  B ritish Thom son-Houston Co., 
L td ., R ugby, since 1925, has retired after 
more than  44 years’ service. He joined 
the cashier’s departm en t in 1901. Mr. 
A. E. Browne has been appointed head 
of the staff payroll departm en t as from 
October 1. He joined th e  company in
1909.

A t th e  inv ita tion  of the French Govern­
m ent, a  party  of B ritish  industrialists re­
presenting the Federation  of B ritish Indus­
tries, is leaving for Paris, under the leader­
ship of Sir Clive Baillieu, president of the 
F .B .I ., and  Lord Dudley Gordon. The 
delegation includes Mr. E. C. Holroyde, 
president of the B .E.A .M .A .

Cable and  Wireless, L td ., announce th a t 
Rear-Admiral G. P. Thomson, on the te r­
m ination of his appoin tm ent by the Ad­
m iralty  as Chief Press Censor, has accepted 
an  appoin tm ent w ith  the com pany as 
from Decem ber 1. Ho will under­
take  duties connected w ith  the handling 
of Press traffic. Air Vice-Marshal C. W . 
Nutting , form erly Telecom m unications A d­
viser to  th e  M inister R esident in the Middle 
E ast, has also accepted an  appoin tm ent 
w ith th e  com pany.

M r. 0 . H . Buckingham has been ap ­
pointed  a  d irector of the H otpo in t Electric 
A ppliance Co., L td . He joined the staff 
of the ¡British Thom son-Houston Co., L td ., 
R ugby, in 1912, and has filled the position 
of general m anager of th e  H otpoint Elec­
tr ic  Appliance Co., L td ., since 1932. Mr. 
N . V . Everton, sales m anager, lam p de­
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partm en t of .Metropolitan-Vickers E lec­
trical Co., L td ., lias also joined the 'board 
of the H otpoin t E lectric A ppliance Co., 
L td .

The th ird  annual conference of the F ore­
m en’s Association of the B rush  E lectrical 
Engineering Co., L td ., was held a t  the 
com pany’s works a t  Loughborough on Sep­
tem ber 21, 22 and  23 an d  the sub ject of 
discussion was “  E ducation  and  Training 
in  In d u s try .”  The delegates num bered 
over 140 and  included the forem en of the 
com pany and  its  subsidiaries, together w ith  
foremen representing im portan t industrial 
concerns th roughout the country . M r. F. 
S. M itm an, m anaging director of the com­
pany presided a t  the d inner opening the 
conference on th e  first evening, a t  which 
D r. Mont Follick, M .P. for Loughborough, 
was the principal guest.

The funeral service for Mr. James Young 
Fletcher, a  director of the General E lectric 
Co., L td ., whose dea th  was announced in 
our last issue, w as held on Septem ber 26, 
a t  C hrist Church, Virginia W ater. Among 
those presen t were : —

S ir  H a r r y  R a i l in g  ( c h a i r m a n ,  G e n e ra l 
E le c tr ic  Co., L td .)  a n d  L a d y  R a i l in g ,  C a p ta in  
L e s lie  G a n ia g e  (v ic e -c h a irm a n )  a n d  th e  H on . 
M rs. G a m a g e ; M r. G. C h e l io ti ,  D r. C. C. 
P a te r s o n  a n d  M r. P . W in s ta n le y  (d ir e c to r s ,
G.E.C.),1; M r. S. II . C allow  (S iem en s  B r o th e r s  
a n d  Co., L td .) ,  M r. G u y  C a m p b e ll (B e n ja m in  
E le c tr ic ,  L td .) ,  M r. A lf r e d  C la rk  ( c h a i rm a n ,  
E le c t r ic  a n d  M u sic a l I n d u s t r i e s ,  L td .) ,  M r.
H . A. D eac o n  (C ry se lco ) , M r. Z. D esltaw  (J . 
I s m a y  a n d  S o n s , L td .) ,  M r. C. F . D ick so n  
(C ro m p to n  P a r k in s o n ,  L td .) ,  M r. ¡M ilton V. 
E ly  ( c h a i rm a n ,  F o s te r  T r a n s f o r m e r s  a n d  
S w itc h g e a r .  L td .) , M r. A . V. E v erto n . (M e tro ­
p o li ta n -V ic k e rs  E le c tr ic a l  Co., L td .) ,  M r. H. 
S e n io r  F o th e r g i l l  ( s e c r e ta ry ,  E .I .B .A .) , M r. 
T . G. F r o s t  ( r e p r e s e n t in g  C h a m b e r la in  a n d  
H o o k h a m , L td .) , M r. E .  IV. H a n n  ( r e p r e s e n t in g
G .E .C . oversea , b ra n c h es ') , M r. A. d e  J o n g  
(P h il ip s ) .  M r. IV. J .  J o n e s  (d ir e c to r ,  E .L .M .A .), 
M r. IV. IV. K ubL in  ( B r i t a n n ia  E le c tr ic  L am p  
IV o rk s . L td .) ,  M r. H . A . L in g a r d  (c h a irm a n ,

E.L.M ’.A. a n d  B .T -II. Co., L td .) , M r. R , V. M ac­
d o n a ld  (d ir e c to r ,  E le c tr ic  L a m p  S ta t i s t i c a l  
Ofiiees, L td .) ,  M r. A. M id d le to n  ( r e p r e s e n t in g  
V. Z. d e  F e r r a n t i  a n d  F e r r a n t i ,  L td .) ,  M r.
F . E . C. M ille r  (d ir e c to r ,  K d isw a n  C o.), M r. IV. 
F . M o ir (C ry se lco ) , M r. M. I t. N e v ille  ( r e p re ­
s e n t in g  M r. T . IV. H e a th e r  a n d  M r. C. P .ink- 
l ia m ) , M r. B. N . P u r d ie  ( r e p r e s e n t in g  S ir  
M o n ta g u e  H u g h m a n ,  IV. T . H e n le y ’s T e le ­
g r a p h  IV o rk s  Co., L td .) , M r. F . S m ith  (M.O. 
V a lv e  Co., L td .) ,  M r. R . IV ilso u  S m i th  (m a n a g ­
in g  d ir e c to r ,  D ra k e  a n d  G o rh a m , L td .) , 
M r. IV. L ew is  S m itl i  ( r e p r e s e n t in g  h e a d  office 
a n d  P ir e l l i -G e n e r a l  C a b le  W o rk s , L td .) ,  M r.
F . H . S p o tsw o o d  (S iem en s  E le c t r ic  L a m p s  a n d  
S u p p lie s , L td .) , M r. H . B. S p r e a d b n r y  (Z 
E le c tr io  L a m p  a n d  S u p p lie s  Co., L td .) , M r. A. 
J .  S tu r g e o n  (F o s te r  T r a n s f o r m e r s  a n d  S w itc h ­
g e a r ,  L td .) , M r. A. H . Y o u n g  (E d m u n d so u s  
E le c t r ic i ty  C o rp o ra t io n ,  L td .) .

Obituary
Alderman R. H . Noble, chairm an of 

South Shields Corporation T ransport Com­
m ittee , aged 67 years.

Sir Connop Guthrie, on Septem ber 28, 
aged 63 years. Ho was a  director of
A. C. Cossor, L td .

Dr. E. J. Williams, F .R .S ., Professor of 
Physics a t  th e  U niversity  of W ales, A ber­
ystw yth , on Septem ber 29, aged 42 years. 
H e distinguished himself early  as one of 
the first studen ts of the new U niversity  
College of Sw ansea, front which he w ent 
to  M anchester and  then to Cambridge. He 
gained first-class honours in physics when 
he graduated  B .Sc. (W ales); he becam e 
Ph.D . (M anchester) in 1926, Ph.D . (Can­
tab) in 1929, and  D .Sc. (Wales) in 1930. 
A fter a period of study  w ith  Professor 
Niels B ohr a t  Copenhagen, he re tu rned  to 
M anchester as a  lecturer in physics, and 
then proceeded to  a special lectureship 
under Sir Jam es Chadwick a t  Liverpool. 
In  1938 he was appointed  Professor of 
Physics a t  A berystw yth, and the nex t year 
was elected a  Fellow of the Royal Society. 
H is researches were m ainly in atom ic 
physics.

HRUStfAiOCUTÇ*
/¿NLiAi

Delegates at the third annual conference of the Brush Electrical and Engineering Co.’s Foremen’s
Association at Loughborough
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Plastic Notes
By JA M E S  T A Y L O R , B.Sc., F .R .I.C .

CONTINUING th e  review of cellulose 
aceta te  plastics, the m ethods adopted  

for handling th e  sheet m aterial are alm ost 
the same as those used for celluloid sheet 
a n d  m any articles form erly m ade from 
celluloid have, in recen t years, been made 
from cellulose ace ta te  to reduce th e  risk of 
fire. F o r this reason cellulose acetate  has 
som etimes been called “  non-flam, cellu­
loid ”  b u t this is a  misnom er. Strictly 

•speaking the term  should only be applied 
to celluloid which has had  added  to i t  some 
ingredient to reduce the inflam m ability.

In  the sam e m anner as celluloid, cellu­
lose aceta te  sheet can be shaped  over 
form ers, i t  can be drilled, sawn, etc. I t  
can also be cem ented, using organic sol­
vents as adhesives. Am ongst the solvents 
used for this purpose m ay be m entioned a 
m ix ture of acetone ( 8  parts), alcohol ( 6  

parts) and  ethyl lac ta te  (40 parts) o r equal 
weights of acetone and  ethy l lactate .

M ost of th e  articles m ade from  celluloid 
can be m ade from cellulose acetate , pro­
vided resistance to  w ater is n o t an 
essential. Cellulose ace ta te  cannot be used 
for accum ulators. On th e  o ther hand  it 
is used in  electrical equ ipm ent as windows, 
in  safety  glass in terlayers and  as dials for 
radio sets. Nam e an d  num ber p lates for 
electrical equ ipm ent are often  m ade from 
cellulose ace ta te . On account of its  non­
flam. properties, i t  is extensively used for 
lam p shades, for screens for coloured flood 
lights and  m any o th er purposes where its 
transparency , or translucency, and  various 
colours are  of value.

Moulding M aterial.— Cellulose acetate  
m oulding powders can either be moulded 
by  compression or by injection. In  the 
form er case, it  is necessary to  h ea t and 
cool th e  m ould alternate ly  w ith the  result 
th a t  th e  cycle of operations is som ewhat 
lengthy. As a resu lt compression moulding 
is only used in certain  very  special circum ­
stances.

In jection  moulding is m uch more speedy 
and  is the process usually  adopted . I t  is* a 
process very  m uch akin to  die-casting and  
consists m ore or less of forcing th e  m aterial 
under pressure through a heated  nozzle 
in to  a cold mould where i t  sets. The mould 
is opened and  th e  article ejected, alm ost 
ready for use. T he cycle on a  modern in­
jection m achine, even on fair sized articles, 
is som ething of the order of 1  m inute and, 
as m ulti-impression moulds are  commonly 
used, the ra te  of o u tp u t is fairly high.

Mouldings m ade from cellulose acetate  
are suitable for m any purposes b u t there

is always presen t the inheren t difficulty of 
a therm oplastic m aterial th a t  the m ould­
ings will soften and  d is to rt a t  elevated tem ­
peratures. In  the sam e w ay as cellulose 
aceta te  sheet is som ew hat hygroscopic, 
cellulose acetate  mouldings are  n o t su it­
able for use under hum id conditions.

Amongst the uses of mouldings in cellu­
lose aceta te  m ay be m entioned, knobs for 
radio sets, e tc., handles of tools, cupboards, 
e tc ., fountain  pen barrels and  pencils, 
spectacle fram es and  so on. Applications 
in  the electrical industry , except as knobs, 
handles, etc., are no t very extensive. On 
account of its  resilience, cellulose acetate  
is used for the cradle of hand-m icrophone 
telephones. Originally the se t used by the
G .P.O . was m ade entirely  in phenol-for- 
m aldehyde m aterial (except when in light 
colours) b u t, owing to  the rough usage the 
cradle receives, i t  was decided, some tim e 
before the war, to change over to cellulose 
aceta te  and the cradle is now m anufac­
tu red  as an  injection moulding.

Cellulose Aceto-Butyrate.—A lthough no t 
m anufactured  in this country, cellulose 
aceto-bu tyrate  has been developed in 
America, m ainly as a moulding m aterial, to 
supply the need for a therm oplastic m a te ­
rial which can bo m oulded b u t which 
possesses b e tte r  resistance to  m oisture th an  
cellulose acetate .

As its nam e implies i t  is a m ixed ester 
of cellulose and, in general properties, it  
resembles cellulose acetate , except for the 
lower m oisture absorption. W hen m ade up 
into a  moulding powder, i t  requires a lower 
con ten t of plasticiser -with the resu lt th a t 
mouldings m ade from i t  are less sub jec t to 
dimensional change or distortion  a t  in ­
creased tem peratures.

To enable a  comparison to be m ade 
w ith cellulose acetate , its main physical 
and electrical properties are set o u t b e lo w :

Specific gravity  1 .2 1 ; tensile strength  
4 000/6  000 lb. per sq. in .;  im pact 
streng th  0.8 to  5 .5; volume resistiv ity  101J 
ohms. cm s .; dielectric streng th  250-400 V 
per m il.; w ater absorption (24 hrs.) 1.2 to  
2  per cent, by weight.

I t  is m anufactured  in the sam e m anner 
as cellulose acetate . C otton linters are 
trea ted  w ith a  m ixture of acetic and  butyric 
acids and anhydrides. Mixed esters' of 
varying properties can be produced by  a l­
tering the proportions of the acids and  
anhydrides used. Plasticisers are added to 
the m ixed ester to m ake the moulding 
powder. Generally speaking a  lower p lasti­
ciser con ten t is employed and  it has also
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been found tha t the m ixed ester is com­
patib le wit.n a m uch wider range of plasti- 
eisers th an  the ordinary acetate . The 
m oulding m aterial is m oulded m the same 
m anner as cellulose aceta te  bu t, generally 
speaking, less pressure is necessary.

Mouldings m ade from i t  a re  m uch more 
resistan t to  hea t and  m oisture than  m ould­
ings of cellulose acetate . In  fac t i t  is 
claim ed by the American m anufacturers 
th a t  some mouldings have been immersed 
in  boiling w ater for a  short tim e w ithout 
being affected dimensionally. Because of 
th is general increased power of resistance, 
it has found considerable ou tlet in  U .S. 
m ilitary  and  naval equipm ent fo r the 
Pacific war. Conditions of hum idity  and 
tem peratu re  in these regions do no t per­
m it of cellulose ace ta te  being used.

In  A merica, cellulose aceto-bu tyrate  has 
found use as a  foil or film and  has been 
used as a  prim ary insulation on solid and  
stranded  wir e and  cable for the A rm y and 
N avy. I ts  light w eight in this connection 
has m ade it  of special value in wiring in 
a ircraft. Cellulose aceto-butyrate  w ire 
lam inated  to both  sides of rope paper has 
been used as slo t insulation in fractional 
horse power m otors in America.

Cellulose aceto -bu ty ra te  has been used to  
produce rayon ju s t in the  came w ay as 
cellulose aceta te  and  was placed on the 
American m ark e t during the la t te r  p a rt of 
1941.

T urning again  to  injection mouldings of 
cellulose aceto -bu ty rate , there are reports 
from  America of a  w eather res is tan t light­
ning arrester w ith  a  tran sp a ren t aceto- 
bu ty ra te  housing being used by the U .S. 
Signal Corps. W hilst whistles in  this 
country  were m oulded in cellulose acetate , 
the Americans have used aceto-bu tyrate , 
thus obtaining a  stronger and  more re­
s is tan t article. A m ongst the A m erican 
service articles m ade in aceto -bu ty ra te  
m ay be m entioned Army badges, am m uni­
tion rollers, bayonet scabbards, bugles, 
p a rts  of gas m asks, p a rts  of pistols, rifles 
and  m achine guns, and  so on.

Cellulose aceto-butyrate  provides an  in ­
stance of where the  Americans have m ade 
g reater headw ay th a n  we have in  this 
country , sim ply because they , had  a  m ate­
rial available which we had  no t got in  this 
country. Because of this, i t  is often 
though t by the public th a t  th e  Americans 
have gone fu rth e r th an  we have in  p las­
tics. This is no t necessarily th e  case. 
We too had  a t  least one m aterial, poly­
thene, which was entirely  a  B ritish de­
velopm ent, b u t  because of the fac t th a t  it  
was used alm ost exclusively fo r secret w ar­
tim e purposes, nothing was published 
ab o u t it until fairly recently. O ur restric­
tions on publication were of necessity m uch 
s tric te r th an  the Am erican.

Ethyl Cellulose.—E thy l cellulose is 
ano ther plastic m ateria l for w hich th e

starting-off point is cotton linters. The 
co tton  linters are trea ted  w ith  a  strong 
solution of an  alkali such as caustic soda, 
producing an  in term ediate  product which 
is known as alkali cellulose. A lkali cellu­
lose is then  e thy lated  by iheans of ethyl 
chloride o r ethyl sulphate, and  the ethy l 
cellulose formed is washed and  purified to 
give a w hite granular p roduct.

As a  plastic m aterial ethy l cellulose 
possesses some in teresting  properties. I t  
is a  therm oplastic, it  possesses rem arkable, 
toughness and  is n o t readily inflammable, 
it  is flexible and, unlike m any o ther flexible 
plastic m aterials, it reta ins its flexibility a t  
low tem peratures down to — 60 °C. This 
property  has m ade it  of special value in  
arctic equipm ent and  in com ponents to  be 
used in a irc ra ft a t  high altitudes. I t  
possesses good resistance to w ater and  
certain  chemicals and  i t  is dimensionally 
stab le  over a  wide range of tem perature. 
From  the electrical s tandpo in t i t  is superior 
to all o ther cellulose plastics.

Physical and Electrical Properties
I ts  m ain  physical and  electrical proper­

ties are as follows : —
Specific gravity , 1.14; tensile streng th , 

6  000/9  0 0 0  lb . per sq. in .;  im pact 
streng th , 0 . 6  to 1 . 8  f t . lb s .; volume 
resistivity , 1 0 ‘ 5 ohms, eras.; dielectric 
streng th , 1 500 V per m il.; w ater absorp­
tion (24 hrs.), 1.25 per cent.

Comparison of these figures w ith the 
figures already  quoted  for cellulose acetate  
and  cellulose ace to -bu ty ra te  shows up very  
well in favour of e thy l cellulose. T he speci­
fic g rav ity  is lower w hich m akes i t  useful 
for a irc ra ft work. The volume resistiv ity  
is very  m uch be tte r and also th e  dielectric 
strength . I ts  w ater absorption is lower.

E th y l cellulose can be m oulded by in­
jection or compression. I t  can  also be ex­
truded. Components m ade in  i t  can be 
sawn, cu t, drilled and  punched. I t  can 
also form  th e  basis of lacquers and  for coat­
ing fabrics. I t  is m anufactured  in q u an ­
tity  by two or three firms in America, b u t 
production in th is country  is som ewhat 
lim ited.

Am ongst its m ain electrical applications 
should be m entioned the coating of wires 
a p d  cable cores. W here flexibility a t  
very  low tem pera tu res is desired, i t  is one 
of the very  best m aterials obtainable. I t  
has been used in America for m oulding 
radio cabinets and radio com ponents 
generally and  for various electrical m ould­
ings such as pocket torches, b u t the sup­
ply position has p reven ted  such applica­
tions in this country .

In  addition  to  being available as a  p las­
tic m oulding m aterial, it  is m anufactured  
in sheet form up to 0 . 0 2  ins. th ick  a n d  in 
film and  foil in  continuous lengths of vary ­
ing thicknesses up to 0.02 in. I t  is also
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available in a  num ber of different viscosity 
grades for use in lacquers and varnishes. 
H owever i t  is m ainly in  the m oulded form 
th a t i t  is of in te rest to  the electrical in­
dustry .

Methyl Cellulose and Benzyl Cellulose.—
As a  resu lt of the in teresting  and  valuable 
m aterials obtained in ethy l cellulose, 
w orkers have been encouraged to experi­
m en t to  produce such m aterials as m ethyl 
cellulose and benzyl cellulose.

Methyl cellulose is in commercial pro­
duction in America b u t its  m ain applica­
tions have been in th e  lacquer field and 
in coatings. I t  possesses th e  interesting 
property  of being soluble in cold w ater u n ­
like ethy l cellulose b u t i t  is insoluble in 
ho t w ater. As fa r as is known i t  has no t 
been adap ted  for use a s  a plastic m oulding 
m aterial.

Benzyl cellulose was originally developed 
on a commercial scale in  th is country  about

fifteen years ago ¡but, for some reason or 
other, never came very m uch in to  prom i­
nence. W ithin very' recent times i t  has 
come to  the fore again, ¡but from America.

I t  is som ewhat sim ilar to ethyl cellu­
lose and  is available in form s suitable for 
lacquers and  for mouldings. I t  is not, how­
ever available in  very large quantities and  
full inform ation ab o u t it  has no t y e t been 
published.

I t  is claimed by the American m anufac­
tu re rs  th a t i t  combines low w ater absorp­
tion w ith good electrical properties, especi­
ally arc resistance. I ts  specific gravity  
is s ta ted  to  be 1.23 and  its  w ater absorp­
tion is quoted as being 0.44 per cent. As 
a  plastic it. can ¡be m oulded by injection 
and  i t  can be ex truded  over wires, etc.

Now th a t th e  war is over, i t  is likely 
th a t w ork on this interesting m aterial will 
be extended  and  th a t before very long 
more inform ation will become available.

News in Brief
New Power Station.—I t  is announced 

th a t  the erection of a new  electricity 
power sta tion  in Leeds a t  a  cost of betw een 
£4 000 000 and £5 000 000 has ¡been sanc­
tioned as p a r t of the national grid scheme.
I t  is to  be erected on a  55-acre site a t 
Skeleton Grange, K noserop, on the south­
eastern  confines of the city.

Andrew Laing Lecture.—A t a m eeting 
of the N orth -E ast Coast In s titu tion  of E n ­
gineers and shipbuilders, to  be held a t  the 
Bolbec Hall, Newcastle-on-Tyne, on * 
N ovem ber 2, the Andrew Laing Lecture 
will be delivered by Sir Lawrence 
Bragg, his subject being “  Problem s of 
the Metallic S ta te .”

Radio Industry Co-ordination.— A t the 
first annua! dinner of the Liverpool branch 
of th e  Kadio and  Television R etailers’ As­
sociation held recently7, ¡Mr. P . W . Perks, 
representing m anufacturing trad e  in terests, 
said i t  -was a welcome sign th a t  all branches 
of the  radio industry7 w ere now aim ing a t 
some form of ¡better co-ordination. Mr.
A. B. Leech, though t retailers ought no t 
to  be saddled w ith  the responsibility of 
abiding by a  guaran tee given in the first 
place by  a m anufacturer.

Marine Engineer Examinations. — The 
n ex t exam inations fo r admission to  the 
In s titu te  of M arine Engineers will be, 
S tudents (Common Prelim inary E xam ina­
tion), A pril 2 to  5 and  O ctober 1 to  4,
194-6 ; G raduates (Section A of Associate 
Mem bership E xam ination), M ay 27, 29 and  
31, 1946; Associate Members, M ay 27 to  * 
Ju n e  3, 1946. Syllabuses of the exam ina­
tions, copies of previous papers, and  p a r­
ticulars of exem pting qualifications will be 
supplied on application to the  Secretary, 
S5, Minories, London, E .C.3.

Liverpool Victory Lighting.—The Minis­
try7 of Fuel an d  Power gave permission for 
the display7 of a  small num ber of low- 
pow7ered lights in the parks during ¡the 
Victory W eek celebrations in Liverpool. 
An elaborate ¡programme of illum inations 
had been arranged b u t this had  to be 
abandoned.

Trolley-bus Extensions.—A special m eet­
ing of th e  R eading T.C. has approved a 
proposal to  m ake application to  the Minis­
te r  of W ar T ransport for a  provisional 
order authorising the  Corporation to  ex­
tend  all their existing trolley-bus routes 
and  to  introduce new routes.

Nidderdale Protest.—I t  is reported  th a t 
the villagers of N idderdale have protested  
against the erection b y  H arrogate elec­
tricity7 departm en t of a transform er hous­
ing, which they  s ta te  m ars th e  beau ty  of 
the place, and  interferes w ith  the view of 
m otorists approaching the ¡bridge over th e  
N idd.

Electricity in Spain.—According to a 
recent announcem ent, the supply of elec­
tricity , a lready greatly  reduced, is again 
to  be  cu t th roughout central and  eastern 
Spain. T he use of power will ¡be restric ted  
in th e  capital to  five hours betw een 7 a.m . 
and 5  p .m . on three a lternate  w eekdays, 
and  in villages lighting will be  allowed fo r 
two hours a  day  a t  th e  m ost.

British Wireless Equipment for Uruguay. 
—The first post-w ar con tract for a new 
broadcasting sta tion  in  South America has 
been aw arded by7 “  R adio R u ra l,”  M onte­
video, to  the Marconi Wireless Telegraph 
Co., L td . The equipm ent, a 5-kW m edium- 
wave tran sm itter, is being constructed  a t  
the Chelmsford works.
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Answers to Technical Questions
We produce below the answers to a selection of questions which have been sent to us by readers. The 
co-operation of students, and others in  making this feature one of general interest is invited.

W hat are the factors which govern the 
1 frequency employed for dielectric 

heating ?
In  dielectric heating  use is m ade of 

th e  dielectric loss ■which occurs when a non- 
m etallic m aterial is placed in an  a lternating  
electric, field. The m aterial is placed be­
tw een m etallic electrodes across w hich a 
voltage, V, is m aintained ; it  thus forms 
the  dielectric of a  condenser and can  bo 
represented by the equivalent electric cir­
cu it as shown in Fig. 1 . The vector d ia ­
gram  for th is circuit is shown in Fig. 2.

Fig. 2.—Vector 
diagram

Fig. 1.—Equivalent 
circuit

The power dissipated in  the circuit, i.e ., 
the heat generated in the m ateria l being 
heated , is V lco s 't?  w atts. Since 9  

is, in practice, nearly 90° this can be 
w ritten

H ea t =  V Ie co.s' 9

=  - V  • 2-r.f'C cos 9  

where /  is the frequency in c.p.s. 
and C is the capacitance in farads.

For given dimensions of m aterial, the 
capacitance G is proportional to  the per­
m ittiv ity , k, so th a t  it can be said th a t— 

H eat a V2.fk 'co s  9  

Typical values of k  lie betw een 3 and  
6  and  typ ical values of cos 9  lie betw een
0.02 and 0.08. A lthough the values for 
a  particu lar m aterial vary  som ew hat w ith 
frequency and  tem perature, this varia tion  
is no t usually large and  i t  can  be said th a t 

H eat a V- f  
To obtain  a given am ount of hea t there­

fore a  high voltage and  m edium  frequency 
can be used or a  m edium  voltage and  a 
high frequency. The voltage is lim ited, 
particu larly  for th in  specimens of m aterial 
being heated , by  its  breakdow n voltage and 
also by considerations of insulation and  
safety. Voltages up to  20 kV are  some­
tim es used bu t m ore usual values lie

between 500 and  3 000 V. In  order to get 
a  high ra te  of hea t production, therefore, 
w ith consequent small heating  thnes, i t  is 
necessary to use very high frequencies and  
values up to  40 megacycles per sec. are 
employed.

T here are, however, certain  lim its to  the 
value of frequency which can foe used— 
the high-frequency supply is always ob­
tained  from an  oscillator, an  essential p a r t 
of which consists of an inductance tuned  
to resonance w ith  the capacitance of the 
m aterial being heated. The im pedance of 
a  given im perfect dielectric tu n ed  to  re ­
sonance decreases w ith an  increase of fre­
quency ; to  get m axim um  pow er transfer 
from the oscillator to  the load the oscil­
la to r im pedance m u s t be m atched to  th a t 
of th e  load, and  if the la t te r  is very  low, 
due to  a  high frequency, a special m atch ­
ing circuit m ay foe necessary ; such con­
ditions are likely to arise a t  frequencies 
above 2 0  Mc.p.s.

A nother lim it is imposed by  the possi­
bility  of a stand ing  wave being se t up 
along th e  surface of the dielectric, w ith  the 
result th a t  the voltage varies from  zero 
to  a  m axim um  over th e  surface; such a  
sta te  of affairs would resu lt in uneven 
heating. A standing  w ave will occur if 
^he length of th e  electrode from its point 
of connection to the edge is equal to , or a 
largo fraction of, a  q u a rte r  w ave-length 
corresponding to  the frequency used. If  
the above distance is about, a foot the fre­

quency should n o t exceed about 40 M c.p.s., 
whereas if i t  is 5 ft. the  frequency should 
not exceed ab o u t 8  M c.p.s.

A final consideration is the difficulty of 
constructing a  tuning inductance having 
a sufficiently low value of inductance to 
resonate w ith  the relatively  high capaci­
tance a t very high frequencies. Taking 
about 0.15 microhenry as the sm allest in­
ductance which can be used and assum ing 
a  load having a capacitance of 500 micro- 
m icrofarads, the resonant frequency comes 
to  abou t 50 Mc.p.s.

As a  resu lt of all these factors, th e  fre­
quencies commonly used lie betw een 1 0  

and  30 Mc.p.s. E .O .T .

St. Dunstan’s Men.—The St. D unstan ’s 
annual report shows th a t  fifty young m en 
blinded in the w ar ju s t concluded, have 
taken  up industrial em ploym ent in fac­
tories. Some operate capstan  lathes, w ith 
electric m otors, involving eight or ten 
separate  m echanical operations. A nother 
has been placed as a  research engineer.
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Industrial Information
Change of Address.—From  O ctober 1, 

the address of th e  Im port Licensing De­
partm en t of the Board of T rade will be 
198, R egent S treet, London, W .l. (Tele­
phone : R egent 4090.)

One of the railway station scenes outside 
Magnet House, Kingsway, London, in con­
nection with the Osram lamp publicity 

campaign

E .D .A . Bulletin.-—The curren t issue con­
ta ins reports of the electrical display a t  the 
W atford  A gricultural Show, the laying of 
the foundation stone of the m ain building 
of the new Meaford generating station , 
o ther events, an article on electrically- 
heated  piggeries, and  news from the areas.

Fuel Efficiency.—B ulletin  No. 40, p re­
pared by th e  Fuel Efficiency Committee 
of the M inistry  of Fuel and  Power, deals 
w ith combined power and  heating, and 
has been w ritten  to  help factory  m anage­
m ents to  investigate the ir power and 
steam  balances.

Electrical Goods.—A m anufactu rer’s
agent established in Toronto wishes to  se­
cure the representation  of U nited K ing­
dom m anufacturers of electrical goods on 
a commission or consignm ent basis for the 
whole of C anada, (Ref. 242631(d) D ept, 
of Overseas T rade, H awkins House, Dol­
phin Square, Pimlico, London, S .W .l).

Electrical Engineering Courses.—Special 
courses in (a) high voltage engineering, 
and  (b) electric circu it calculations axe 
being arranged a t  the South E ast London 
Technical In s titu te , Lewisham H igh R oad, 
S.E.4. D etails can  be obtained from  Mr.
C. W. Robson, head  of the electrical en­
gineering departm en t.

Mass Radiography.—The first com pany 
w ithin the D urham  County Council a rea  to  
avail them selves of th e  mass radiography 
service is A. Reyrolle and  Co., L td ., of 
H ebburn , and  the eager willingness of the 
workers to  ob ta in  this “ passport to

health  ”  has justified the com pany’s de­
cision to  m ake the necessary arrange­
m ents.

Fluorescent Lamps and Fittings.—U nder 
the title  of “  Seeing U nder N atu ra l Con­
ditions ”  Siemens E lectric Lam ps and 
Supplies, L td ., have issued an  illustrated  
price list (.No. 980) giving full particulars 
of Sieray fluorescent lam ps and  fittings. 
They will be pleased to  send a  copy to 
anyone who is in terested  in the subject.

Henley’s Acquire Another Factory.—  
W. T. H enley’s Telegraph W orks Co., L td ., 
advise us th a t they  have acquired an  up- 
to-date factory' a t  B irtley, Co. D urham , 
for the m anufacture of their cables. The 
factories a t  G ravesend and Woolwich are 
in no w ay affected and  will continue pro­
duction as a t  present.

Gauge and Tool Makers’ Exhibition.—  
The Gauge and  Tool M akers’ Association 
is arranging an exhibition of its meinber- 
firms’ products to ' be held in the New Hall, 
V incent Square, London, S .W .l, during 
the fortnight, from Monday, Jan u a ry  7, 
to  Saturday , Jan u ary  19, 1946, inclusive.

Exhibition of Modern Instrument Cases. 
—From  O ctober 1 to  13, Alfred Im hof 
L td ., of 112-116, New Oxford Street, 
London, W.C. 1, who celebrate their cen-

Slandard instrument case by Imhof

tenary  this year, are holding an  exhibition 
of in strum en t cases. The complete process 
of m anufacture as well as the prelim inary 
w ork of designing is dem onstrated. A 
fea tu re  of th e  exhibition comprises 
equipm ent, com ponents and parts  made 
by Im hof’s for radar, Asdic and m any 
o ther purposes. The exhibition is open 
daily from 11 till 6 ; S aturdays, 10 till 1.

A .E .I .  News.—The curren t num ber con­
tains a  description of a  new spot .welding 
machine developed by  the M etropolitan-
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Vickers E lectrical Co., L td ., for dealing 
w ith m ild steel plate  of 1 0  to  2 2  s tan d ard  
wire gauge thickness. I t  is a  sm aller ver­
sion of the ir air-operated spot-welding 
m achine (type A .S.). Personal, social and  
o ther news from the various works com­
plete the issue.

Vactric Works at A irdrie.—W ork has 
begun a t  A irdrie, L anarkshire, on the site 
of a  big new factory  for V actric, L td . Mr. 
Tom  Johnston , form er Secretary for Scot­
land, a fte r  cu tting  the first sod of the 
site, w hich is on the Newhouse Industria l 
E s ta te , said th is was the first move to ­
w ards bringing prosperity  to depressed 
areas. The B oard of T rade was sinking 
some £500 000 in th e  project.

Term ination of Trade Agreement w ith  
Argentina.—The B oard of T rade have re 
ceived a  copy of a  note, dated  A ugust 21, 
1945, from the Argentine M inister for 
Foreign Affairs to H.M. Ambassador in 
Buenos Aires giving formal notice of term i­
nation  of the agreem ent of trade and  
commerce concluded between the U nited 
K ingdom  and A rgentina on D ecember 1, 
1936. T he agreem ent is due to expire on 
F ebruary  21, 1946.

Siemens Magazine.—The curren t issue 
contains, in addition  to sports, personal 
and  social news, an article by one of the 
com pany’s senior radio officers, Mr. A. 
W. H earnden. H e was radio officer-in- 
charge on the m .v . “  A ustralind ”  when 
th a t  ship was sunk on A ugust 19, 1941, by 
a G erm an surface raider. H e was taken 
prisoner and  in terned a t  the Milag N ord 
Camp, un til his release in May last.

Traffo lyte Arrangement.—A n arrange­
m ent has been m ade w ith the M etropolitan- 
Vickers E lectrical Co., L td ., under which 
the section m anufacturing lam inated 
plastics, under the trade  nam e of “  Traffo­
lyte ”  has been taken  over by  De La Rue 
Insulation, L td ., as from  O ctober 1. Pend­
ing the completion of a  new factory now 
under construction, the m anufacture of 
“  Traffolyte ” for the De La R ue Insu la­
tion  organisation will continue to  be carried 
ou t a t  T rafford P ark , and  it  is hoped th a t  
all enquiries and  orders will be sen t there 
for th e  present.

Housing and Factory Location.—Con­
certed  operation  of dispersal planning 
policy b y  the departm ents responsible for 
planning, housing, building and  factory 
siting is dem anded in a  m em orandum  
issued by  th e  Town and  Country P lanning 
Association. I t  has been sent to  th e  heads 
of th e  Ministries concerned and  Members 
of Parliam ent, and  asks th a t in  the essen­
tial job of building houses quickly, our 
good in tentions for m aking m ore room in 

■ our congested cities, for a  b e tte r  balance 
of industry  th roughout th e  country' and  
for avoiding excessive suburban  sprawl,

shall no t be frustra ted . “  Town planning 
cannot w a it,”  it  sta tes, “  because the 
siting of the first houses b u ilt affects per­
m anently  th e  whole fu tu re  of tow n and  
countryside. A good planning policy' does 
c o t m ean delay in housing—it m ay m ean 
g reater speed .”

Precision Engineers Pool Resources.—To 
ensure th a t a comprehensive range of 
B ritish  high-class precision instrum ents is 
available for both  home and  export m ar­
kets, the C oventry Gauge and  Tool Co., 
L td .. Taylor, Taylor and  Hobson, L td ., 
and  E . R . W atts and Son, L td ., have 
agreed to  co-operate in  the developm ent 
and  d istribution  of precision equipm ent. 
The firms "will pool their technical and  
m anufacturing resources for the develop­
m en t of new instrum ents, while the sales 
and  service departm en ts will handle the  
products of all three firms. The presen t 
range of equipm ent m anufactured  by  the 
three firm s includes gauge m easuring 
equipm ent, electric profile gauges, micro­
scopes (toolm akers’, workshop, m echanics’, 
jig borer, etc.).

Motor Application Research.—As the 
result of investigation of electric m otor 
troubles experienced in service, Crompton 
Parkinson L td . found th a t the m ajority  
of these had  developed initially' from in ­
correct application. I t  was discovered 
that, motors were selected rvithout due re ­
gard to  all the factors invo lved ; as for 
instance, there was little  appreciation of 
the fact th a t  a  m otor can possess excessive 
s ta rting  torque which can be  as detri­
m ental as too l i t t le ; or th a t  if the horse­
power is too large, there  is incurred  an  
excessive capital expenditure, and con­
sequent loss in efficiency. D uring th e  w ar 
an increasing num ber of incorrect applica­
tions—probably due to peak production 
dem ands—have been noted. I t  becam e 
clear th a t  w ith the growing use of electric 
m otors for an increasing num ber of widely 
different applications, scientific selection 
would be essential in certain  cases. From  
previous experience the company knew 
th a t many' preconceived ideas could be 
dispelled when exact d a ta  were obtained, 
and  concluded th a t a comprehensive analy'- 
sis of the d u ty  cy'cle of m otors would solve 
application problems in those instances 
where size and  ty'pe requirem ents were 
no t clear. To ensure correct m otorisation 
based on exact d a ta  it  was therefore de­
cided to form a m otor application research 
departm en t to  co-operate w ith the m otor 
users. This departm en t acts in  conjunc­
tion u 'ith  th e  sales departm en t and  in 
those cases where pre-installation investi­
gation is essential, the  departm en t ensures 
minimising the risk of failure in service. 
W hen application investigations are m ade 
a comprehensive rep o rt is subm itted  to  
interested  parties.
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Ontario W ater Power Supply
Commission’s Thirty-Seventh Annual Report

T H E  th irty -seventh  annual report of the 
H ydro-E lectric Power Commission of 

O ntario  for th e  year ended October 31, 
1944, sta tes th a t th e  electrical energy 
generated and  purchased by th e  Commis­
sion to  supply th e  O ntario load reached 
an  all-tim e high record, exceeding 1 2  bil­
lion kW h. E xcep t for a few peak loud

The Shand Dam, the first conservation unit 
constructed by the Grand River Valley Con­

servation Commission

periods when tem porary cuts of short d u ra ­
tion had  to be made in “ a t  will ”  power, 
all th e  dem ands for w ar activities in 
O ntario  were m et and essential civilian 
dom estic and  municipal requirem ents suf­
fered no shortage.

D uring th e  w inter 1943-44, stric t 
economy and conservation of energy was 
required on th e  p a rt of all citizens to 
enable , th e  Commission to  m eet war de­
m ands. L ater in  1944, due to  some cur­
tailm ent in th e  power dem ands of a few 
industries, th e  Dominion Power Controller 
was able to  ease certain  restrictions against 
commercial and m unicipal use which had 
been in effect since 1942. The m argin 
betw een available supplies and  present de­
m ands was still very small. D uring the 
year operating conditions on th e  whole 
were favourable. All th e  Commission’s 
generating plants, w ith  an aggregate 
norm al capacity of 1 630 000 H .P ., were 
operated to  the  m axim um  extent. The 
to ta l o u tp u t from all sources of over 
12 000 0 0 0  000 kW h w as 2.2 per cen t., or 

about 260 000 000 kW h, above th e  previous 
y e a r’s ou tp u t. E nergy  o u tp u t for prim ary 
power purposes, which represented about 
90 per cent, of th e  to tal, decreased slightly 
from 10 853 000 000 kW h in 1943 to 
10 787 000 000 kW h in 1944. O ver the 
last- ten years the Commission’s business 
practically doubled, its revenues from the

supply of power and  o ther operations in­
creased from 301 to  584 million dollars 
and the energy' handled by the Commis­
sion increased from 64 to  m ore th a n '  12 
billion kW h. Much of this was dire to 
the war.

There wore now 298 urban hydro  u tili­
ties. To m eet the costs of m aintenance 
work which had  been deferred, and  of new 
construction, th e  Commission and  th e  local 
utilities had  set aside during th e  w ar 
special reserves and surpluses. The pro­
gram me a t  present planned would involve 
expenditure for deferred m aintenance and 
now capital construction of about 
8 6  0 0 0  0 0 0  p e r  annum  for the im mediate 
post-w ar period.

The Commission had  agreed, on behalf 
of th e  Governm ent, to  purchase the 
power system  of the N orthern Ontario 
Power Co., L td ., for $12 500 000, and 
operation was taken  over on March 27 
this year. T he properties included eight 
hydro-electric plants w ith an  installed 
capacity  of 6 6  840 H .P ., 739 miles of tran s­
mission lines, 157 miles of d istribution  
lines and  421 miles of telephone lines.

The release by  the Metals Controller of 
an increased q u an tity  of m aterial for the 
construction of lu ral prim ary lines th a t 
would bring hydro service to food pro­
ducers, or otherwise be of assistance to  the 
w ar economy in ru ral areas, enabled the 
Commission to  resume on a  m oderate scale 
the extension of rural service. A total of 
four hundred  miles of prim ary line, chiefly 
short extensions to  existing lines, was 
constructed and service was given 
to  about 1 0  0 0 0  new consumers, 
7 000 of whom received service from lines 
which already existed. The to tal num ber 
of consumers on rural lines a t  th e  end of 
1944 exceeded 146 600. The average power 
sold to  all rural consumers, including war 
industries in ru ra l areas, increased by 
nearly fourteen per cent.

Financial Considerations
The to ta l revenue of the m unicipal elec­

tric utilities served by th e  Southern On­
tario  system  was $41 653 417.31, an in­
crease of $1 658 835.58 as compared w ith 
th e  previous year. The to ta l n e t surplus 
was $3 729 360.56. is com pared with 
-SI 767 449.09 in 1943.

T he to tal revenue of the m unicipal elec­
tric  utilities served b y  the  T hunder B ay 
system  was SI 181 817.01, an  increase of 
$52 252.90 as compared w ith the previous 
year. The n e t surplus am ounted to  
$172 198.32. as compared w ith $144 848.45 
for 1943.
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Electricity Supply
Liverpool.—In  a report to  the Liverpool 

City Council Mr. Jam es Eecles, electrical 
engineer, s ta tes  th a t production an d  dis­
tribu tion  costs have doubled in  recent 
years. As there had  been no correspond­
ing increase in tariffs during the p a s t six 
years the trad ing  surplus had been m ate­
rially reduced. This was likely to continue 
unless a  serious and successful a ttem p t 
■«•as m ade to  reduce the price of fuel and  to 
stabilise wage rates.

Salford.—The report of the city  electrical 
engineer, Mr. L. Romero, for the year 
ended March 31, 1945, shows th a t  th e  to ta l 
sales of electricity am ounted  to  134 647 543 
units, an increase of 4.25 per cent, on the 
previous year and  a  record. This increase, 
due to  greater use in domestic and  shop 
premises, is a ttr ib u ted  to  shortage of house­
hold coal. A profit of over £18 000 was 
converted in to  a debit balance of £17 865 
by the inclusion of a  very large debit item  
to provide for increased paym ents to  tlio
C .E.B . for purchases of electricity  in tho 
four years up to  M arch, 1944. To m eet 
this, an  advance of j ’jd . per u n it has been 
m ade on all ra tes except those for power 
and traction . The income of the dep art­
m ent during the year, which includes a 
final allocation of £9 300 from the second 
area grid pool, am ounted to £623 200, 
com pared w ith £585 371 for th e  preceding 
year, an increase of 6.46 per cent. The 
to ta l working cost was £470 782 (excluding 
£45 991 for arrears on cost of energy p u r­
chased during th e  years 1940-43), com­
pared w ith £427 576, an increase of 10.1 
per cent. The gross profit am ounted to 
£152 418, com pared w ith £157 795 for the 
previous year. The num ber of consumers 
liad increased by 616 to 54 514, w ith a 
to ta l of 234 140 kW ’s connected.

Belfast.—Extensions to  H arbou r power 
station , a t  a  cost of £1 079 000, have been 
approved b y  the M inistry of Commerce. 
A t the sam e tim e, it  is proposed to  proceed 
w ith extensions a t  Ballvlum ford sta tion , 
which *s the property  of the M inistry of 
Commerce. R ecently , there was a  con­
troversy  betw een the M inistry and  the 
Belfast C orporation as to allocation of new 
p lan t a t  Ballylum ford and  the H arbour 
sta tion , and , finally, the m a tte r  was left to 
arb itra tion , the approved a rb itra to r being 
Mr. F . W . Law ton, chief engineer and  
m anager of th e  B irm ingham  electricity 
supply departm en t. On Mr. L aw ton’.s 
report the M inistry has decided th a t  “  the 
fu tu re  requirem ents of th e  electrical in­
dustry  will best be served by th e  im ­
m ediate initiation of sim ultaneous ex ten ­
sions a t  B allylum ford and  a t th e  H arbour

s ta tio n .”  This scheme will form p a rt of 
the fifteen years’ p lan  for the electrifica­
tion of N orthern Ireland. The B elfast 
E lectricity  Committee expresses some 
alarm  in regard to the B allylum ford station  
extension on th e  ground th a t i t  had  already 
been agreed th a t the installation of m ore 
th an  one 30 000 kW  p lan t would no t bo 
justified until it  becam e m ore clearly 
ap p aren t th a t  the ra te  of increase of tho 
load would be higher th an  estim ated, and 
th a t the supply ■ industry  would be over­
burdened by unnecessary capital outlay.

Camberwell.—The W orks Committee 
roports th a t  in connection w ith  reduced 
stree t lighting i t  has discussed various 
schemes w ith  the supply com pany’s repre­
sentative and  given instructions th a t a re ­
duction of 50 per cent, in the p resent 
lighting in all roads is to be effected by th e  
rem oval of a  proportion of the lam ps. I t  
is no t practicable to use alternate  lam ps 
only th roughout the whole area, as in  m any 
cases this would result in the standards 
being li t on one side only of the s tree t. In  
a  few localities i t  m ay bo th a t  the lighting 
could be wholly discontinued. This p ro­
posal has the advantage over the o ther 
schemes discussed th a t  i t  requires the 
m inim um  labour, and accordingly the least 
expenditure, w ith a  saving in power con­
sum ed little  less by  to ta l extinguishm ent 
a t  m idnight. I t  also avoids a lterations to  
the tim e switches to  bring th e  lights on 
again in  the. early  morning, w ith  tho 
fu rther operations which would be involved 
on th e  change from  B ritish  sum m er-tim e to  
Greenwich m ean-tim e. Moreover, th e  de­
m and on the lighting companies during the 
peak evening hours is reduced. A scheme 
involving th e  substitu tion  of lower-powered 
lam ps would be very expensive, as new 
lam ps for the grade A roads alone would 
cost £900. Tho cost of the w ork involved 
will probably be less th an  £ 1 0 0 , the  saving 
in energy in the region of 2  0 0 0  0 0 0  units 
per annum , and  the reduction in the  annual 
cost of stree t lighting of £ 6  0 0 0  per annum .

West Midlands J .E .A .—The annual re ­
p o rt of the W est Midlands J .E .A . for the 
year ended Decem ber 31, 1944, gives th e  
to ta l generation capacity  of th e  au th o rity ’s 
sta tion  as 28S 530 kW . The m axim um  
load was 279 700 kW , com pared w ith 
278 300 kW  in the  previous year. Tho 
au th o rity ’s own m .d . was 248 210 kW , 
com pared w ith  240 180 k W  in 1943. The 
Central B oard’s program m e of operation 
for 1945 envisages a  m axim um  load of 
306 150 kW  on the selected stations nex t 
w in te r; and  i t  is estim ated th a t  the
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au th o rity ’s own dem and will be  259 300 
kW . The num ber of units generated de­
creased from  il 133 492 411 in 1943 to 
1 051 769 630 in  1944, and  the num ber sold 
from 1 056 782 to  978 689 307, including an 
export of 44 694 710 units, as com pared 
w ith 154 208 270 in 1943. The Central 
B oard’s program m e for 1945 provides for 
an  o u tp u t of 1 051 500 000 un its  from  the 
au th o rity ’s selected stations, of w hich it 
is estim ated  th a t  th e  la t te r ’s own require­
m ents will am ount to 910 847 000 units.

Reference was m ade in  the la s t annual 
report to .a  direction to ex tend  the Ocker 
H ill sta tion  .by the installa tion  of two 30 000 
kW  tu rbo-a lternato r sets, and  five 150 0 0 0  

lb . /h r .  boilers. The au thority , following 
representations from  the B oard, have  a r ­
ranged for m anufacture  of th e  turbo-alter- 
n a to r and boiler to  be p u t in  hdnd a t  once, 
leaving the settlem ent of -prices for sub­
sequent negotiation. Provisional esti­
m ates of' capital expenditure  in connection 
w ith this extension am ounting to 
£2 015 000 were approved by th e  au thority  
and were subsequently  revised to  
£2 123 300, or approxim ately £35.4 per 
kW  installed. The contractors fo r the 
equipm ent in, or loadinolude : Babcock and 
Wilcox L td ., boiler p la n t ; B ritishThom son- 
H ouston Co., L td ., tu rbo-a lternato rs; 
Clydo Crane and  Engineering Co,, engino-

room crane; George Ellison L td ., auxiliary 
sw itchgear; Charles H . Price, cooling 
tower ; B ritish  Thom son-Houston Co., L td ., 
main sw itchgear; Horseloy Bridge and  
Thom as Piggott, L td ., steelwork. D uring 
the year the au thority  received a  direction 
to  extend the W alsall station  by the in ­
stallation  of two 30 000 kW  tu rbo-alter­
n a to r sets, and five 150 000 lb . /h r . ,  \yith 
two cooling towers each of a capacity 
of 1 . 6  million galls, of w ater per hr. for 
operation by Septem ber, 1948. The 
au tho rity  have approved estim ates of capi­
ta l expenditure am ounting to  £2 299 750 
or £38.3 p e r kW , and  have decided to 
duplicate a t W alsall the  boilers and tu rbo­
alternators to  bo installed a t  Ocker Hill. 
U nder th e  direction of the Central Board 
th e  Ironbridge sta tion  has beon operated 
extensivoly during the past year. The 
m axim um  load was 206 200 kW , and  the 
to ta l units generated 909 503 000, repre­
senting a  m .d. load factor of 50.2 per 
cent., com pared w ith 52.1 p e r cent, in 
1943. The therm al efficiency was 22.1 per 
cent. T he W olverham pton sta tion  operated 
a t  an increased therm al efficiency from 
20.4 in 1943 to  21.6 in  1944. The 30 000 
kW  set w as taken  ou t of commission for 
approxim ately four m onths (Ju ly  to  Octo­
ber) to  enable th e  m anufacturers to  carry 
ou t certain tests.

Contracts Open
W E give below the la test inform ation 

regarding contracts for w hich tenders 
are invited . In  the case of overseas con­
trac ts , particulars are to  bo h a d  from  the 
D epartm en t of Overseas T rade, Miilbank, 
London, S .W .l (corner H orseferry Road), 
unless otherwise sta ted .

Bradford T .C ., O ctober 5 .—Provision 
of 6 . 6  kV overhead d istribution  line and 
underground cable to  Scholebrook Farm , 
Tong (C ontract C.36). Particu lars from 
Mr. T . H . Carr, E lectric ity  D epartm ent,
27. Bolton R oad, B radford.

Walsall Electricity Supply Committee, 
October 5.—Supply of m eters, conduits, 
troughing tiles, bonding clamps, feeder 
pillars and  sub-station  panels, underground 
link to  boxes and  covers an d  transform ers. 
Particu lars from Mr. E . A. Newburn, U p­
per Bridge S tree t, W alsall.

Redcar T .C ., O ctober 6 .— Supply, lay­
ing and jointing of e .h .t. and  associated 
pilot cables. Particu lars from  the Borough 
E lectrical Engineer, E lectric ity  Offices, 
112, H igh S tree t, R edcar.

Woolwich B.C ., O ctober 9.— Supply, de­
livery and  erection of one 750 kW  Diesel 
a lte rna to r and four 30 MVA outdoor re­
actors. Specifications from the Borough 
E lectrical Engineer, E lectric H ouse, Powis 
S treet, Woolwich, S .E .18; deposit, £1 Is.

Manchester Public Health Committee,
O ctober 10.'—Electric heating installation 
a t  th e  D r. G a rre tt Memorial Home, Con­
way. Specification from the City Archi­
tect., Town H all, M anchester; deposit, 
£ 1  Is.

North of Scotland Hydro-electrio Board,
October 15.—S upp ly /delivery  and. erection 
of 132 000 V transm ission lines. Speci­
fication from  Mr. T . Lawrie, 16, R othsay 
Terrace, Edinburgh, 3; deposit, £5 5s.

Stone (S taffs.) Electricity Departm ent,
O ctober 15.—Supplies of underground 
m ain and  overhead line m aterials. P a r­
ticulars from  Mr. C. Scholefield, 56, H igh 
S treet, S tone, Staffs.

Haokney B.C., O ctober 26.— Supply and 
delivery of six 500 kVA transform ers. 
Specification from the Borough E lectrical 
Engineer, 18/24, Lower Clapton R oad, E .5.

Overseas 

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. P articu lars from th e  Chief Design 
Engineer, E lectricity  Supply B oard, 26, 
Lower Fitzwilliam  S treet, D ublin, C.18, 
deposit, £5 5s.
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Company News
E. a n d  H . P . S m i t h  L t d . —In tm . 5% 

(sam e).
U r b a n  E l e c t r ic  S u p p l y  C o., L t d .—  

In tm . div. 4% (same).
T w e e d  a l e s  a n d  S m a l l e y  (1 9 2 0 ) L t d .—  

Intm . d iv . 5% (sam e).
S o u t h  W a l e s  E l e c t r ic  P o w e r .— I n t m .  

d iv .  2 % ,  le s s  t a x  ( s a m e ) .
T h o s  F i r t h  a n d  J o h n  B r o w n , L t d .—  

In tm . div. on ord. 3% (4J% ).
• J o h n  T h o m p s o n  E n g i n e e r i n g  C o., L t d .  

— I n t m .  d iv .  5 %  o n  o r d .  ( s a m e ) .
S a l is b u r y  E l e c t r ic  L i g h t  a n d  S u p p l i '  

C o., L t d .— I n t m .  d iv  4 %  ( s a m e ) .
E x c h a n g e  T e l e g r a p h  C o . ,  L t d . — P i t .  

for y r. to  Ju n e  30, £10 978 (£10 773).
C a n a d a  N o r t h e r n  P o w e r .— D iv .  o f  15 

c t s .  p e r  c o m .  s h .  f o r  qr. e n d e d  S e p t .  3 0 , 
1 945 .

W . T .  H e n l e y ’s  T e l e g r a p h  W o r k s  C o . ,  
L t d .— I n t m .  d i v .  5 %  le s s  t a x ,  o r  o r d .  
( s a m e ) .

S t . A u s t e l l  a n d  D i s t r i c t  E l e c t r ic  
L i g h t  a n d  P o w e r  C o . ,  L t d .— I n t m .  d iv .  
4 %  ( s a m e ) .

W o k i n g  E l e c t r i c  S u p p l y  C o .  L t d . —  
In tm . on ord. 3% , tax  free (same), pay ­
able Oct. 8 .

S lIR O P S ., W O RCS. AND STAFFS. ELECTRIC 
P o w er .— Int. on “  A ”  ord. 4% , on “  B  ”  
21% (both  sam e).

L a n c a s h ir e  U n i t e d  T r a n s p o r t  a n d  
P o w e r  C o., L t d .— In tm . 4%- less tax  
(same) payable Oct. 31.

M i d l a n d  E l e c . C o r p n . f o r  P o w e r  D i s ­
t r i b u t i o n .— I n t m .  o n  o r d .  3% , l e s s  t a x  
( s a m e ) ,  p a y a b l e  O c t .  15.

C a b l e  a n d  W i r e l e s s  ( H o l d i n g )  L t d . —  
Div. on pref. 2 f% , less tax , for hlf-yr. 
ended Ju n e  30, payable N ov. 15.

C a b l e  a n d  W i r e l e s s , L t d .— Intm . 1 1 %  
(sam e), less tax , payable N ov. 15 to  
holders registered on  th at date.

E l e c t r o l y t i c  Z i n c  C o .  o f  A u s t r a l a s i a ,  
Lt d .— F inal div. 5% (same) on participatg. 
pref. and ord., m kg. 9% for yr. to  J u n e 30 
(sam e).

J e r u s a l e m  a n d  P u b l ic  S e r v i c e .— F s t .  
and  tin. on ord. 5 % ,  le s s  tax  ( s a m e ,  le s s  
U .K . tax). P it. for y r. to  Mar. 31, 
£P.90 604 (£P.80 263).

E d m u n d s o n s  E l e c t r i c i t y  C o r p n .—
Drawgs. will take  place on O ct. 10 to 
redeem £27 400 31% and  £28 800 4% deb. 
stks. fo r repaym ent a t  p a r on  Dec. 30.

B e n n i s  C o m b u s t i o n  L t d . —N et p ft. a fte r  
tax tn . £10 030 (£10 029). D iv. is m ain­
tained a t  10% (same). T rans, to  res. 
£3 000 (same), n i g .  £36 000. C arrv fwd. 
£2 927 (£2 647).

N . G r e e n i n g  a n d  S o n s ,  L t d . —D ir s .  p r o ­
p o s e  t o  i n c r e a s e  c a p .  to  £ 3 0 0  0 0 0  i n

1 0 0  0 0 0  £ 1  pref. and  2 0 0  0 0 0  £ 1  ord. by  
creation of 1 0 0  0 0 0  £ 1  ord. shs. to rank  
parri passu w ith existing ord.

H e r b e r t  M o r r i s ,  L t d . —Final div. 15% 
net (same), mkg. 2 0 % tax  free on ord. 
N et p ft. is s ta ted  to  be £129 856 
(£145 683). A fter deductg. £ 1 0  0 0 0  pref. 
div. n e t earngs. on ord. are 23.9%. F w d . 
£79 039 (£78 998).

B r a i t h w a i t e  a n d  Co . E n g i n e e r s  L t d .  
—N et p ft. to  Mar. 31, a fte r tax n ., etc., 
£22 541 (£20 533), plus £21 501 (£17 861) 
brot. in . To pref. div. £11 250 (same), 
in tm . ord . div. £ 6  356 (same), fin. ord. div. 
4 i%  (5 i% ), m kg. 7 i%  (6 J% ), fwd.
£29 717.

M u r e x  L t d . : —Fin. div. on ord. 10%, 
and  cash bonus 2 |% ,  mkg. 2 0 % (same) 
for y r., payable Oct. 30. P ft. for y r. to  
Ju n e  30, includg. an  estim ated refund  of 
E .P .T . and  a fter mkg. prov. to  cover full 
inc. ta x  and  N .D.C. liabilities, is sta ted  as 
£213 032 (£239 446).

R a w l i n g s  B r o s .  L t d . —N et p ft. to 
Mar. 31 £7 261 (£S 078/, plus £4 257
(£4 348) bro t. in. To directors’ fees £1 000 
(same). Pref. div. £1 314 (same), o rd  div. 
71% £4 605 (same), employees’ benev.
and  re tirem en t acct. £250 (same), defd. re­
pairs nil (£1 000), forw ard £4 348.

R e n o l d  a n d  C o v e n t r y  C h a i n  C o . .  L t d .  
—Initia l bonus of 2 1 % is announced, w ith 
usual fin. of 7% , payable Oct. 25, mkg. 
121%, iess ta x  (10%). P ft. on tradg ., after 
chargg. deprec., e tc ., £202 930 (£207 098, 
after both  deprec. and  E . P . T . ) . Add 
E .P .T . recoverable £16 000, m akes a  to tal 
of £218 930. D educt inc.-tax  £102 600 
(£102 000), leaves n e t p ft. of £116 330 
(£105 098).

H u r s t  N e l s o n  a n d  Co., L t d . —N et tradg. 
p ft. (after ta x a tn .)  £45 360, (£45 038), for 
yr. to  Ju ly  14. Fees, W .D .C ., depreciatn. 
and  deferred  repairs absorb £12 724 
(£12 425), leavg. available fo r divs. 
£32 637 (£32 613), pref. takes £ 6  000, and 
net earngs. on ord. £26 637 (£26 613), 
ord. div. takes £25 000 n e t and  leaves 
£16 187 (£14 550) for 1946.

M a d r a s  E l e c t r i c  T r a m w a y s  (1904).— 
A fter £5 252 (£5 445) deb. in t., £3 198 
(£3 005) deb. skg. fund. £40 000 (£15 000) 
Ind ian  and  B rit, inc .-tax  and  £10 000 
(same) deprecn. and  renerval, n e t p ft. 
1944 £25 192 (£17 095). T o pref. div. 
£4 945 n e t (£19 045 n e t 5 y rs.), ord. div. 
10%, ta x  free (5% tax  free), £10 000 
(£5  000), fw d., £21 639 (£11 392).

S u d a n  L i g h t  a n d  P o w e r  Co. L t d . — 
R ev. for 1944, includg. in terest and  p ft. 
on sale of investm ts., £47 834. D educt 
Tent, fees an d  sundry  exes. £3 697, re-
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funded by Public Services in K hartoum  
£3 697. T axa tn . £16 000, deb. in t. 
£20 000, less refunded by Sudan Govt. 
£20 000. P ft. £31 834 (£31 543). B rot. 
in £39 970 (£36 167). Gen. res. £5 000 
(nil), div. 5% (6 %), fwd. £43 125
(£39 970).

S t o t h e r t  a n d  P i t t  L t d . —A fter creditg. 
over-prov. for E .P .T . la s t y r. of £7 643 
( £ 6  152), tradg. p ft. to  Ju n e  30 £151 621 
(£143 528). To inc. ta x  £47 480 (£44 352), 
inc. tax  res. £ 6  000 (£2 050), E .P .T .
£35 000 (same), b an k  in t. andchgs. £ 8  980 
( £ 8  973), d irs .’ fees £1 034 (£896), leavg. 
not pft. £53 126 (£52 257), p lus £32 433 
(£30 920) bro t. in. P ref. div. absorbs 
£1 995 loss tax  (same), ord. div. 10% and 
bonus 5% (both  same), b u t  on incrsd. 
cap ., to  w ar conting. res. £ 2 0  0 0 0  

(£30 000), fwd. £41 064.
D u b i l i e r  C o n d e n s e r  (1025) L t d . — P it . 

ufter E .P .T ., £41213 (£40 166), disc.,
royalties, e tc., £5 855 (£7 296), mkg.
£47 069 (£47 462). To fees, renew als and 
deprecn. £9 152 ( £ 8  780), inc. ta x  1945-46 
£18 000 (£13 000), lvg. n e t p ft. £19 917 
(£25 682), plus £25 675 bro t. in. To res. 
£ 1 0  0 0 0  (conting. £ 1 0  0 0 0 ), pref. div. 1 0 % 
£5 000 (same), ord. div. 20% (10%), less 
tax, £7 697 (£3  848), fwd. £22 895. B oth 
ord. div. and  n e t p ft. previously anncd. 
Curr. assets £362 298 (£366 871), includg. 
stk . and  work £142 065 (£140 792),
debtors £219 403 (£225 096). Creditors 
and  curr. taxn . £186 479 (£200 349), over­
d ra f t £31 804 (£25 359).

N i g e r i a n  E l e c t r i c i t y  S u p p l y  C o r p n . —  
Pow er sales to  F e b .28 £221 506 (£194 577), 
plus tran s. fees £76 (£35) and  in t. £3 941 
(£3 579). To operatg. cost £36 133 
(£29 751), insurance £2 369 (£2 136), rents 
£1 296 (£1 302), gen. exes. London £2 329 
(£2 123), Nigeria £2 651 (£3 072), dirs.*
fees and tax  thereon £2 628 (£1 329), 
deprecn. £30 273 (£24 007), leavg. n e t p ft. 
before tax  £147 845 (£134 471). B rot. in 
£15 036, mkg. available bice. £162 880 
(£172 402). To taxn . £75 500 (£65 000), 
deb. in t. £9 638 (£13 004), deb. redm ptn . 
£13 622 (£12 850), gen. res. £7 500 
(£26 500), in t. div. 3% , £12 126 (£12 194), 
and  fin. 5% , plus bonus 2% , less tax  
(both  sam e), £28 295- (£27 818), fwd. 
£16 200 (£15 036).

Company Meetings
V e r i t y s ,  L t d . —The annual m eeting 

was held in  London on Sept. 25. In  
th e  sta tem en t circulated w ith the report, 
Mr. B. C. E vans, th e  chairm an, said the 
greater bulk of the com pany’s o u tp u t had  
consisted of appara tus for H .M . ships and 
m ercantile m arine. Some 40 000 electric 
m otors and  ventilating units—70 0 0 0  desk 
an d  ceiling fans and various o ther types of

electrical appara tu s—w ith the essential 
control and  switchgear, had  been supplied 
to  m ore th a n  1 0 0  centres engaged directly 
or indirectly in shipbuilding. In  order th a t 
the com pany m ight be well equipped to 
m eet post-w ar conditions, contracts are 
now being placed for the installation of 
m odern machine tool and o ther equipm ent, 
a t  a cost of approxim ately £50 000.

V e n n e r  T im e  S w i t c h e s  L t d . — The 
annual m eeting was held a t  New Malden 
on Septem ber 26, when Mr. A rthur A. 
Rowse, the  chairm an, said the trading 
profit for the year h ad  been m ainly regu­
la ted  by circum stances which had  been 
entirely outside the control of the com­
pany. I t  was as a  result reduced from 
the figure of £56 342 to  £5 128, and  in 
arriving a t  this la tte r  figure the directors 
pointed  ou t th a t the depreciation provided, 
although adequate  in their opinion and in 
excess of th a t  allowed by the In land 
Revenue, was, nevertheless, lower than  
had h itherto  been provided. The profit 
carried forw ard in  the 1943 accounts was 
£15 733, and  i t  was proposed to  appro­
priate £4 000 from  th e  w ar contingencies 
fund, making an am ount of £24 861 for 
disposal. Incom e ta x  absorbs £2 545 and  
the preference dividend £1 200. A divi­
dend of 1 0 % on the ordinary shares was 
proposed, absorbing £5 400, leaving 
£15 716 to  be carried forward.

Metal Prices
Monday,

Copper— Price.
Best Selected (nom.) per ton £G0 10 0 
Electro Wirebars ... „ £62 0 0
H.C. Wires, basis ... per lb. 9ftd. 
Sheet ...............  „  l l * d .

Oct. 1. 
Inc. Dec.

Phosphor Bronte—
W ire(Telephone)basi8 Is. Oj ĵd.

Brass (60/40)—
Bod, basis ...............  „
Sheet „  ...............  „ —
Wire .............................. . H id .

Iron and Sterl—
Pig Iron (E. Coast 

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

(Cable Armouring) 
basis 0.104 in. ... „ £28 5 0

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

Galvanised Steel Wire 
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. £69 15 0
Prices of galvanised steel wire and steel tape supplied by the 
C.M.A. Other metal prices by B.L Callender’s Cables Ltd .
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Commercial Information
Mortgages and Charges

N o t e .— The Companies Act of 190 8  providet that 
every Mortgage or Charge tha ll be regutered within 
21 days after its creation, and that 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.

D a l y t h  E l e c t r i c a l  C o .  L t d . ,  London, 
VV.—Aug. 31, charge, to  M idland B ank 
L td . securing all moneys due or to  become 
duo to the B a n k ; charged on Deco E ngin­
eering W orks, London, W .10. *Nil. 
Oct. 28, 1944.

Company Winding Up
A m a z o n  T e l e g r a p h  Co . L t d . — A t a  

m eeting of the m em bers of the above 
nam ed com pany, a t  Dashwood House, 69, 
Old B road S treet, London, E .C.2, on Sep­
tem ber 19, 1945, a  resolution was duly 
passed th a t  the com pany be wound-up 
voluntarily us a m em bers’ voluntary  wind- 
irig-up and  th a t  Mr. A rthu r Cecil Dickinson 
bo appointed liquidator.

Satisfactions
P r o g r e s s  C a b l e s  a n d  A c c e s s o r i e s  C o . 

L t d . ,  London, N .W .— S a t’n. Aug. 9, 
£1 000, reg. Apr. 28, 1939.

S t a n t o n  I r o n w o r k s  C o .  L t d . , .  Stanton- 
by-D ale.— S a t’ns. Sept. 14, of T rust Deed 
reg. F eb . 4, 1925 (fully), and of deb. stock 
reg. Aug. 2, 1938, to  the ex ten t of £38 360.

County Court Judgments
N o t e .— The publication o f extracts from the 

M Registry o f County Court Judgments ” does not 
imply inabilityt to pa y  on the part of the persons named. 
M any o f the judgments m ay have been settled between 
the parties or paid. Registered judgments are not 
necessarily for_ debts. They m ay be actions. B u t the 
Registry makes no distinction. Judgments are noi 
returned to the Registry i f  satisfied in the Court books 
within  21 days.

B a s t o n ,  N athan  J . ,  Lyndale, Greenover 
R d ., Brixham , electrician. £13 16s. 3d. 
Ju ly  24.

S u l l i v a n  a n d  Co ., S t. M ary’s Row, 
Moseley, Birm ingham , electricians. £52 
7s. 3d. Ju ly  23.

N e a l  ( E l e c t r i c a l )  L t d . ,  R /O ., 44,
U pper Tooting R d ., S.W..T7, electrical 

'engineers. £24 2s. Id . Aug. 8 .

Coming Events
Friday, October 5 (To -d a y ).

I .E .E ., N .E . STUDENTS’ SECTION—N ew castle - 
o a -T y n e . C h a i r m a n ’s  a d d re s s .  6.30 p .m .

JUNIOR INSTITUTION OP ENGINEERS — 
L o n d o n , S .W .l. D iscu ss io n  G ro u p s . R e s e a rc h  
C irc le . 6A0 p .m .
Saturday, October 6.

I .E .E ., N .W . STUDENTS' SECTION.—M a n ­
c h e s te r .  L u n c h e o n , 1.15 p .m .,  fo llo w e d  by  
c h a i r m a n ’s  a d d re s s ,  “  T h e  P la c e  o f th e  G as 
T u r b in e  in  F u tu r e  E le c t r ic i ty  G e n e r a t io n .’’
B. V. P o u ls to n , 1.30 p .m .  I .E .E ., LONDON
STUDENTS’ SECTION.—V is i t  to  B a r k in g  P o w e r 
S ta t io n .  1 p .m .
Monday, October 8.

I .E .E ., N .E . CENTRE.—X ew castle -o n -T y n e . 
C h a i r m a n ’s  a d d re s s .  6.15 p .m .
Tuesday, October 9.

ILLUMINATING ENGINEERING SOCIETY.—
S ch o o l o f  H y g ie n e  a n d  T r o p ic a l  M ed ic in e , 
L o u d o n , W .C .l. P r e s id e n t ia l  a d d re s s ,  H . C. 
W e s to n . 6 p .m .
Wednesday, October 10.

I .E .E ., RADIO SECTION.—L o n d o n . W.C.2.
I n a u g u r a l  c h a i r m a n ’s  a d d re s s .  A. H. J lu m - 
fo rd . 5.30 p .m .

INSTITUTE OP WELDING, E . COUNTIES
BRANCH.—Ip s w ic h . “ D e s ig n  a n d  W e ld in g
T e c h n iq u e s ,” F . C la r k .  N . LONDON BRANCH.
—S o u th -W e s t T e c h n ic a l  C o llege, W a l th a m ­
sto w . " X - r a y s  a n d  T h e i r  U se  in  W eld  
T e s t in g ,"  D rs . R . J .  B a r n e s  a n d  S. T o r re n c e .
S p .m .

ILLUMINATING 
E.L.M .A. L ig h tin g  
H ill ,  L o n d o n , W .C.2. F ilm  o f  
L e s so n s  in  I n d u s t r i a l  L ig h t in g

E n g i n e e r i n g  s o c i e t y . — 
S e rv ic e  B u re a u ,  2, S a v o y  

"  L e t  U s S ee ,” 
5 p .m .

Thursday, October 11.
I .E .E ., I n s t a l l a t i o n s  s e c t i o n . —L o n d o n , 

W.C.2. I n a u g u r a l  c h a i r m a n ’s a d d re s s ,  F o rb es  
J a c k s o n .  5.30 p .m .

e l e c t r ic a l  a s s o c ia t io n  f o r  w o m e n  —
T w e n ty -f irs t  b i r t h d a y  c e le b r a t io n s .  T w o-day  
c o n fe re n c e . T h u r s d a y :  E x h ib it io n . D o rla m l 
H a ll, o p e n e d  b y  th e  D u c h e s s  o f K e n t,  11 a .m .;  
lu n c h e o n , C o n n a u g h t  R o o m s, 1 p .m .,  s p e a k e r .  
S ir  S ta f fo rd  G r ip p s ;  re c e p t io n .  G ro s v e n o r 
H o use , P a r k  L a n e , 7 p .m .  S a tu r d a y :  S y m ­
p o s iu m  o f s p e e c h es  a t  t h e  I n s t i t u t i o n  o f 
E le c tr ic a l  E n g in e e rs ,  2.30 p .m .
Friday, October 12.

I .E .E .. N .W . CENTRE (RADIO GROUP).—M an ­
c h e s te r .  “  S tu d io  T e c h n iq u e  in  T e le v is io n .”
D. C. B irk in s h a w  a n d  D . It. C am p b e ll. 6 p .m .
Friday, October 12-13.

w o m e n ’s  E n g in e e r in g  s o c ie t y .—T w o -d ay
c o n fe re n c e . F r i d a y :  V is it  to  t h e  M otion
S tu d y  E x h ib i t io n ,  C a r l to n  T h e a t r e .  H ay - 
m a r k e t ,  L o n d o n , S .W ., 10 a .m .;  S y m p o s iu m  o f 
sp e e c h es  a t  th e  I n s t i t u t i o n  o f  E le c tr ic a l  
E n g in e e rs ,  b y  in v i t a t io n  o f  th e  E .A .W ., 2.30 
p .m .;  a n n u a l  lu n c h e o n . F o r u m  C lu b , 6. G ros­
v e n o r  P la c e .  S .W .l. fo llo w ed  b y  p r e s id e n t ia l  
a d d r e s s  b y  M iss M. P a r t r i d g e ,  “ T h e  N e x t 
T w e n ty -o n e  Y e a r s ,”  7 p .m .  S a tu r d a y :  A n n u a l  
m e e t in g .  20, R e g e n t  S tr e e t ,  S .W .l, 10 a .m . : 
v i s i t  to  F i r s t  W o m e n ’s E le c t r ic a l  E x h ib it io n .
11.30 a .m .;  e v e n in g  v is i t  to  B a t te r s e a  P o w er 
S ta t io n .
Saturday, October 13.

JUNIOR INSTITUTION OF ENGINEERS. N .W . 
SECTION.—M a n c h e s te r .  A n n u a l  g e n e r a l  m e e t­
in g , fo llo w ed  b y  p r e s id e n t ia l  a d d re s s .  “ T h e  
E n g in e e r ’s  T ools—W o rd s  a n d  F ig u r e s .” L. H . 
A. G a r r .  2.30 p .m .
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Mechanically and electrically Marshall Richards Wire- 
Drawing Machines are unsurpassed in design and 
construction: that is why, over the longest period of 
lime, they earn maximum profits per ton of wire 
drawn. Nowhere in the world are better machines 
made.

The M arshall Richards M achine Co. hid., Britannia W orks, G ainsborough, Lines



E L E C T R I C A L  R E S I S T A N C E  W I R E S

A. C. SCOTT & Co. Ltd., CROMALOY HO USE, CITY RD.. MANCHESTER.

Bathnight! ugh —  immediate 

Resistance, though not quite 

our type. W e  have studied 

the subject for years and pride 

ourselves that Cromaloy wires 

are by far the best proposi­

tion in their own field of 

Resistance.

October 5, 1945

f é o ó t - U / c Z t

E L E C T R IC  FI RES

B O O K  N O V E M B E R  9 th  FO R  T H E  E .I .B .A . V IC T O R Y  B A L L .

dm 1376
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FOR 1 0 0 %  HEAT INCREASE
W ith  Push-Button Wattage Control.

Enquiries invited 
PHONE

ARDwick 2672 <hb= e >-

P o c f c m a n
g  R o c k m a n  E n g in e e r in g  C o . L td ., 

16 -18  R u sse ll S t - e e t ,  
M A N C H E S T E R , i .

SOLDER G U N  No. 5

There's a

ROCKMAN 
SOLDER 

GUN

EVERY TYPE 
OF WORK

Write for details of the 
complete SOLON range for 
low and normal voltages.

SOLON Industrial Type Electric 
Soldering Irons rated at 65 watts 
are now available for use where a 
low voltage system of supply is 
employed. There are two models, 
one fitted with a round pencil bit 
as illustrated, the other with an 
oval tapered bit, and they will do 
the same class of work as the well- 
known SOLONS o f65 watt rating 
for normal supply voltages.
Their design incorporates the 
many special SOLON features, 
including the fitting of the heat­
ing element inside the bit.
Both models can be supplied fitted 
with elements for 12 volts or for 
24 volts supply, as required.

Complete with 6 ft. 
of HENLEY tw in  
core flexible.

SOLDERING IRON for INDUSTRIAL USE

W . T . H E N L E Y ’S TELEG R A P H  W O R K S  CO. LTD.,
Engineering Dept. - 51-53, Hatton Garden, London, E.C.I.
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Dependable 
fo r  every w iring s itu a tio n  

¡INDUSTRIAL* MINING • MARINE 
AERONAUTICAL -TRANSPORT 

AND DOMESTIC

T H E  L I V E R P O O L  E L E C T R I C  C A B L E  CO., LTD.
L / N A C R E  L A N E  ■ B O O T L E  ■ L I V E R P O O L  • 2 0

kl£..c— 1 ,     - ... ■' -w
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Wherever and ^vhenever intercommuni­
cation telephones are concerned keep the 
name Ericsson in mind. Thus you w ill be 
sure of efficiency, reliability and service. 
For everything in internal telephones 

consult
E R IC S S O N  T E L E P H O N E S  L T D .
56 ,  K I N G S W A Y , L O N D O N ,  W .C .2  (H O L b o rn

F U S  E - S W I T C H  ES
Double and T r ip le  Pole

P O S IT IV E  
Q .M .B . S N A P  
A C T IO N

All contacts are mechanically pressed together 
by a cam.
Fuses Instantly replaced w ithout tools.
Top and bottom cable entry w ith  extra large 
connecting space.
Sole Agents ;  e x c e p t  f o r  M id la n d s . W r ite  D ept. “  E. ”

BARRIES ELECTRICAL A G E N C IE S  Ltd. 
K I N G  STREET,  B R I G H T O N ,  I. SUSSEX.

Telephone : B righton  4456.

R O B U S T  
M E C H A N IS M  
& M A L L E A B L E  
H A N D L E

H .R .C . or 
R e-w irab le  Fuses 
virtually stationary
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The L IN D L E Y  TH OMPSON T R A N S F O R M E R  &  SERVICE
CO., LTD,

Diaphragm and Cover. 

Temperature Calibration 

Filling Pipe,

Off Load Tapping Switch

NO M O I S T U R E  
NO S L UD GI NG  

OF OIL  
NO SERVICE  

COSTS

600 KVA 3'4> 50 ~  11000/400 Volts. 
PART OF A  GOVERNMENT CONTRACT  

FOR IN D IA  
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.

APPLY FOR B RO C H U RE T O : -  
ST. MARY'S ROAD, MIDDLE GREEN , SLO U G H , B U C K S .

T e le p h o n e .  L A N G L E Y f b u c k s ) 2 0 0 / 2 0 . T
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THERE HE STANDS—symbol 
of authority in an orderly World 
— controlling — directing — obeyed 
because absolutely trustworthy and reliable.
What a fitting comparison with BIRCH RESISTANCES, 
Arms of the Ohm’s Law.
Backed by many years of practical experience in 
their reliability has been tested under all conditions, 
BIRCH RESISTANCES, in  their various 
stand up to their job and can always be 
to provide specified service because of 
workmanship.

P l e a s e  c a l l  
upon us to help 
you solve any 
R e s i s t a n c e  
problem.

Resistances
May we quote you for _  P
any o f the follow ing A t *

D IM M E R S — R E G U L A T O R S  (Field, Shunt, Voltage)— R ES IS T A N C ES  (A rc  Lamp, Charging, Regulating 
Sliding)— R H E O S T A T S — E LE M E N T S  and S P IR A LS—Asbestos W oven Resistance Nets and G rids.

A . B IR C H  & C O . L T D ., W ilo h m  W o rk s , W o o d  S tre e t ,  W ILLENH ALL, STAFFS 
T e le g ra m s : “ W IL O H M ,” W ilienhal!. T e le p h o n e :  W illenhall 494-495

G97
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