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BRITI/H  MADE

TOOLS
Jo ia  ana ôcrvicea uy

BUCK E HICKMAN Ltd
ELEC TRIC  TOOLS D IVISIO N  

S3 ALBEMARLE ROAD, BECKENHAM, KENT
B r a n c h e s :

AlPERTON BIRMINGHAM GLASGOW  MANCHESTER



July 13, 1945 THE ELECTRICIAN iii

I ■■ ■ • : .-.v <-• yV- -T
• ■
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Vibration problems
th a t we solve [ N o. 2 9 3 8 ]

V ib ra tion  prob lem s are rarely s im p le ; here is a typical 
one. A  D iese l-engine-d riven  gene rato r set, m ounted in 
a vehicle, produced v ib rations dam aging to  pipe w o rk  
and mechanical connections, and extrem ely irr ita t in g  to 
the occupants of the vehicle.

A n  unsuccessful attem pt to  insulate had already been 
made before we w ere called in.

Testing w ith  v ibration  m eters and cathode-ray o sc illo 
graph w e found a. large am plitude half-order harm onic 
of engine speed, also a th ird -o rd e r  harm on ic— both in a 
vertical plane and a sm aller com ponent parallel to  the 
axis of rotation.

O u r  accuumlated experience  in design  enabled us to 
solve this problem  com pletely, in troduc ing  special 
m ountings w hich  provided effective insulation and also 
the necessary constra ints against shock  and acceleration.

Our experience is likewise at your disposal 

Metalastik Ltd. Leicester

The ’Cross'-type antl-vibratlon 
Mounting; Ingenious construction 
gives equal areas of rubber-to- 
metal weld on both elements. 
Used for a great variety of fre
quencies and sires, and for loads 
ranging from 1 lb. to  1 ton.

Double * U ' mounting using 
rubber in shear. Very simple to  
instil, slips under bolt heads. 
Used In great range of frequencies 
and sizes

The Equi-Frequencv mounting Is a 
patented Metalastik design giving 
equal, spring rates and natural 
frequencies along all axes. It is 
especially useful for complex cases 
with vibrations In several plane*. 
Made for a range of loads and 
stiffnesses.

A
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When resistance to 

important factor in the choice 

job calls for BI-GLASS, a 

r continuous operation at !40°C 

It has high resistance to moisture and abrasion. 

Other advantages are high dielectric strength, free

dom from ageing, and 

high space factor. . . . I-GLASS
WINDING W IRES and STRIPS

BRITISH INSULATED CALLENDER’S CABLES,
LTD.

PRESCOT, LANCASHIRE. Te lephone ; Prescot 6571.



G.E.C. quality is being rigorously maintained

A drt. o f  The General Electric Co., L td ., M agnet House, E ingsicay, London. W .C.2.
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G et into touch  

w ith your nearest 

G .E .C . Branch fo r  

all re q u ire m e n ts  

in Bell installation  

m aterial.

the three 

in  th e  

t r a n s f o r m e r ,  

In  each pole 

on the second

ary side, thus 

complying fully 

w i t h  I . E . E .  

R e g u l a t i o n s  

No. 210.



A sk  for

C atalogue U J .2

TRADE

HENLEY
S T R A I G H T
T i l O U  GH 

J O I N T  
BOXES

W . T. HENLEY’S TELEGRAPH W ORKS CO. LTD, • MILTON COURT . WESTCOTT ■ DORKING ■ SURREY
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Everything the J o in t e r
wan ts  —

The standard package of jointing materials for a 
H E N LE Y  straight through joint contains everything 
the jointer wants except the box compounds.

The paper separator, paper binder, rolls of paper- 
cotton tape and cotton tape are all impregnated 
ready for use and packed in a‘ hermetically 
sealed tin.

The lead sleeve is complete with two caps for the 
filling holes. “ G rip  '*  type jointing sleeves, 
solder and plumber’s metal are also included.

The finished joint is protected by a cast-iron box 
as shown below. “ Cablegrip ” type glands and 
armour clamps ensure efficient bonding of the lead 
sheath and armouring.

Suitable for working pressures from 
3,300 to 22,000 volts (inclusive).
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ELEC TR O LU X
REFRIGERATORS
o p e r a t e  e q u a l l y  w e l l  

b y  E L E C T R I C I T Y ,  G A S  

o r  P A R A F F I N  .  •  .  .  

M u r i n g  n o  m o v i n g  

p  u  r t  s 9  E l e c t r o l u x  

R e f r i g e r a t o r s  a r e  

s i l e n t  a n d  f r e e  f r o m  

v i b r a t i o n  .  .  •  •  « .  

6 6 B u i l t - i n 9 9  a n d  F r e e  

S t a n d i n g  M o d e l s  

w i l l  b e  a v a i l a b l e .

ELECTROLUX LTD. LUTO N  BEDS.
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SINGLE-PHASE
THREE-PHASE

or
D.C. MACHINES

BALL OR 
SLEEVE BEARINGS

Motors are aoailable fo r :—
S o lid  B a s e  M o u n t in g

C r a d le  M o u n tin g

R e s ilie n t  M o u n t in g  
with or without 

A u t o m a t ic  B e lt-te n s io n  A d ju ste r

S p ig o t  M o u ijt in g
(lor Vertical. Horizontal, or Inclined Positions) 

•  •

B T H  products include all kinds

1n  X J n M azda lam ps, and M azdalux  
lighting equipment.

JO  1  f l I R U G B Y

FRACTIONAL HORSEPOW ER

(J™) MOTORS
The most 
popular 
in the 

country

T H E  B R I T I S H  T H O M S O N - H O U S T O N  C O M P A N Y  L I M I T E D .  R U G B Y .  E N G L A N D
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S O U T H  W A L E S  S W I T C H G E A R  LT D . T R E FO R EST , G L A M
( I N A S S O C I A T I O N  W I T H - A B E R D A R E  CARL ES  L T D. )

So that the final product will be as 
good as hum an brains and brawn can 
make it there m ust be, from the word 
go, intelligent control a t every stage. 
W hich means the right people in 
the right places: making sure that 
the pegs fit the holes.
T h a t’s why we have, under our own

roof, a full-scale A pprentice Scheme 
and Training School. We hand- 
pick the boys and give them 
a thorough trade or engineering 
training w ith every opportunity for 
advancement.
I t is our business and our duty  to 
start them right.

S O U T H  W A L E S  S W I T C H G E A R
A LIV E  N A M E  IN S W I T C H G E A R  D E V E L O P M E N T
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ELECTRIC LAMPS 
Price Reduction

W ith the ending o f Double Summer Time the Mem
bers o f the Electric Lamp Manufacturers’ Association 
have pleasure in announcing important reductions 
in the prices o f Tungsten Filament Electric Lamps

N ew P r ices
Operative on and from July 16th 

S I N G L E  C O I L
In standard voltages, 100 to  130v. and 200 to  260v.

Watts. R E D U C FD  
P R IC E  L iS T

PURCH A SE
TAX

25, 40 and 60 Pearl and Clear ... ... 1/3 4<L
75 „ -  1/7 5<t.

100 „ ...............  1/9 6d.
150 „ ...............  2/9 8d.
200 Clear — ...............  4/6 1/2
300 -  ...............  8/-
500 -  ...............  10/6

C O I L E D  C O I L
In  standard voltages, 200 to  260v.*

40 Pearl ... ... 1/6 5d.
60* ...............  1/6 5d.
75* ...............  1/8 5d.

100* ... ... 1/10
•Available as soon  as possible

6d.

Details o f reduced prices o f  other types available on 
application to  suppliers
Allowances due to  re-sellers under ELM A Agreem ents 
will be made by your suppliers in due course

ELECTRIC LAMP MANUFACTURERS’ ASSOCIATION  
2 5  B E D F O R D  S Q U A R E ,  L O N D O N ,  W . C . l
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m ade (do olerá

iá u/as the . Vocjue in / 8 8 2

M n  M O F F Ä T S  f i r s t

Hansom  cabs, ancient horse  buses, tricycles, 

bustles and boaters . . .  all right in theic time, but 

hope lessly out-of-date to-day.

. . . a n d  le re  is t i e  f i r s t

MDFFAT ELECTRIC CGDKER
M a d e  ove r twenty-seven ye ars ago, this h igh ly ornamental 

M offat ^E le c tra " w a s considered the last w o rd  in electric 

cooking. It is a great tribute to M offat craftsmanship thar 

there are still m any of these cookers in service, g iv ing  quite 

satisfactory cooking performance..

MOFFAT
ELECTRIC C O O K E R S  
AND REFRIGERATORS I

M O F F A T S  L IM IT E D  .  B L A C K B U R N  • L A N C S

-Jdere is one o f  t ie  latest

models m a I  l v  MOFFATS
Em bodying the improvements and features 

d eve loped  through more than half a century of 

manufacturing and selling, tbis M offat m odel is the 

most modern interpretation of future trends in 

cooker design.

N ote  the balanced d rop  dow n  d oo r with hinge- 

easy  mechanism in contrast-to the old  style sw ing 

d oo r on  the first M offat electric cooker.
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I M P R O V E  Y O U R  L I GHT I N G in  c o n s u l t a t i o n  w i th  
¿ M E T R O V I C K S  I L L U M I N A T I N G  E N G I N E E R S

SB.  1 8 - 3 3  k V . -  
S B. 2 4 -  66 k V . -

1000 M VA. 
1500 M VA.

Introduced  O r ig in a lly  
in  1 9 3 4  and  

S til l  Pre-Eminent.

T R A FFO R D  P A R K  -  M A N C H E ST E R  &



H  A  I  S  

C A B L E

P E T R O L  

UNDERWATER

T HE. deve lopm ent of the H A IS  Cable was 
carried out at o u r  W o o lw ic h  W o rk s ,  and 

we are proud  to  have taken a prom inent 
lead in this outstand ing B rit ish  engineering 
achievem ent as part of o u r  con tribu tion  to 
the w ar effort.
O u r  long and w orld -w id e  experience in the 
design, manufacture and laying of all types 
of underw ater electric cables enabled us to 
develop in an extrao rd ina rily  sh o rt  tim e this 
unusual type of cable.
The  same engineers w h o  designed th is cable 
w ill be pleased to  advise you  on yo u r  cable 
engineering problem s.

xiv THE ELECTRICIAN July 13, 1945

C l  i g s m & U t a S C e .

W O O L W I C H  • L O N D O N  * S  . E.  18
T E L E P H O N E  : W O O L W IC H  2 0 2 0

SIEMENS BROTHERS &C0,,LIMITED
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KEX PRODUCTS

LOOKING AHEAD

¡S''

H-r.

8$. 

J ".7
M' 

&

For many years now large users o f Lubber, Cork, 
Leather and similar materials, have turned to 

Kautex fo r  a solution to their problem. The uses fa r  

this well-known combination o f Cork and Rubber 

have been greatly extended during war-time. In 
addition other goods manufactured by Kautex 

Plastics Ltd. and Associated Companies have 

taken their place alongside their older established 
products. Looking ahead to a not too fa r  distant 
future when all these products will require wider 

recognition it has been decided to merchandise all 

the main products, manufactured by Kautex Plastics 
Ltd. and Associated Companies, under 

a title that includes the word KEX.

So, when looking ahead, look fo r  a Kex 
product as a solution to your problems.
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ATLAS LAMPS
Reductions in R eta il Prices 
with effect from 12th July, 1945

WATTAGE : O L D

SINGLE

PRICE :

C O IL :

NEW PRICE:
PURCHASE 

TAX :
■ S. d. s. d. d.

15 W. 1 6 1 3 31
25 W . 1 6 ■ 1 3 34
40 w. 6 I 3 34
60 w. 1 6 1 3 34
75 w. 1 9 I 7 4

100 w. 2 0 I 9 44
150 w. 3 2 2 9 7
200 w. 5 0 4 6 114

40 w. 1
COILED

6

COIL : 
1 6 4

*60 w. 1 6 1 6 4
*75 w. — 1 8 44

*100 w. 2 0 I 10 44

Supplies subject to S .R .& O . 1942 No. 2621.

N othing better has conte to light

T H O R N  E L E C T R IC A L  IN D U S T R IE S  LTD ., 105-109, J U D D  ST., L O N D O N ,  W .C . I.
’Ph on e : Euston  1183

N o rth e rn  Branch : 55, B lossom  Street, Manchester. ’Phone : Central 7461

N.E. D e p o t:  46, Sandhill, New castle -on-Tyne, I. ’Ph on e : New castle  24068
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Questions and Answers. W H A T  S IZ E S  W IL L  BE  M A N U F A C T U R E D  ? T w o  sizes—
IS  and 20 gallons. W H A T  IS T H E  L O A D IN G  ? T h e re  are tw o  heating un its (a) 500 w atts at
the top of the heater and (b) 2,500 w atts fo r the lower. IS IT  A U T O M A T IC  ? Yes. Both 
heating un its are therm ostatically controlled, but a k ick sw itch at the base of the heater allows 
the 2,500 unit to  be b rough t in to  c ircu it at w ill fo r  baths, m aking 3,000 watts in all. IS H O T  
W A T E R  A L W A Y S  A V A IL A B L E ?  Yes, fo r  the 500 w att un it is perm anently in circuit. W IL L  
T H E  “ T W IN  ” W O R K  W IT H  A  S O L ID  F U E L  S Y ST E M  ? Yes. Connect the cold w ater inlet 
of the “ T W I N ” to  the hot w ater outle t o f the solid fuel system — perfectly stra ightforw ard.

A sk  J. & P. fo r  fu rthe r particulars o f the “ C ha rlton  “ T W IN . ”

The Charlton “ T W I N ” was designed during the war, and vyill be available SO O N .

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

Telephone : G reenw ich  3244 (3 lines). Telegrams : “ Juno,” Charlton , K en t

THE

DUAL-PURPOSE HEATER

“ W e  need 
lo ts  of h o t 
w a te r ”
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f t 's  m o r e  f h a / t & m m  

i t s  a  û U A R Â N fÈ iï

E L E C T R I C  ARC W E L D I N G  P L A N T
A w eld is on ly  as  good as th e  co m b in ed  
•.kill o f th e  o p e ra to r , th e  eflic icncy  o f th e  
p la n t , a n d  th e  q u a li ty  o f  th e  elec trodes  
used . P E T B O W  m ore  th a n  a d e q u a te ly  
fulfils th e  la t t e r  tw o -th ird s  o f th e  specifi
c a tio n  w ith  a ra n g e  o f  P la n t  a n d  E lec tro d es  
in to  th e  m ak in g  o f  w h ich  h as  gone th e  
•experience o f  m a n y  y e a rs  in th e  design  
a n d  b u ild in g  o f  E lec tr ic  A rc W e ld in g  P la n t 
a n d  a n c illa ry  e q u ip m e n t. T h e  w ord  
P E T B O W  is m ore th a n  ju s t  a n am e  . . 
i t ’s y o u r g u a ra n te e  o f w e ld ing  eflicicncy.

Illu s tra te d  is th e  Agile Shop W elder — A.C. o p era ted . C urren t ran g e : 
."»0-130 am ps. Oil cooled. S u itab le  fo r bo th  E lec tric  A rc a n d  C arbon W elding .

P E T B O W  LTD.. In c o rp o ra t in g :  A g i le  Electrodes. Ltd.. W e ldric»  (1922) Ltd.. 
P o w e r  E lectrod e  Co.. Ltd.. Station  Estate, B a lm o ra l Road, W atford , Hert*. 

T e le p h o n e :  W atfo rd  6032

e  G U A R A N T E E

W. G. PYE &  CO. LTD.

“ GRANTA” WORKS, 80 NEWMARKET ROAD,

T e lep h o n e : Cam bridge 4032 CAMBRIDGE Teelegrams : Pye, Cam bridge.

E N G IN EER IN G  CO., LTD.
18-18, R u sse ll Street,

M AN C H EST ER , 1.

ELECTRIC SOLDER GUNS

TEST EQUIPMENT 
AMPLIFIERS AND INSTRUMENTS 

FOR RESEARCH



MISCELLANEOUS ADVERTISEMENTS
N one o f the situations advertised in  these columns 

relates to a m an  between the ages o f  18 a n d  50 inclusive, 
or a w om an between the ages o f  18 or 40 inclusive, unless 
he or she is excepted  fr o m  the provisions o f the Control o f  
Engagem ent O rder, 1945, or the vacancy  is fo r  em ploy
m en t excepted fr o m  the provisions o f th a t Order.

SIT U A T IO N S V A C A N T
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O E N IO I l E L E C T R IC A L  E N G IN E E R  fo r  
^ M id d le  E a s t ..  ( In  c o n n e c tio n  w ith  o il p ip e  
l in e  c o n s t r u c t io n  a n d  o p e ra t io n .)  A p p lic a n ts  
m u s t  h a v e  h a d  w ide  e x p e r ie n c e  o f H .T . a n d  
L .T . t r a n s m is s io n ,  H .T . a n d  L.T. m o to r s ,  
s w i tc l ig e a r ,  D iese l en g in e -d riv en - g e n e r a to r s ,  
a l s o  l ig h t in g  a n d  d o m e s tic  s u p p lie s . S e le c ted  
c a n d id a te  w ill h a v e  to  a d v is e  th e  m a n a g e 
m e n t  o n  a l l  e le c t r ic a l  m a t te r s  a n d  s u p e rv is e  
e r e c t io n  o f e le c t r ic a l  p la n t .  H e  s h o u ld  n o t be 
o v e r  45 y e a r s  o f a g e  a n d ,  If m a r r ie d ,  m u s t be 
p r e p a r e d  to  go  a b r o a d  w ith o u t  w ife  in  f i r s t  
in s ta n c e .

E m p lo y e e s  p a y  t h e i r  ow n In c o m e  T ax , w h ich  
is  m a rk e d ly  lo w e r t h a n  in  th i s  c o u n tr y .

T h e  t e rm s  o ffe red  a r e : —
(a) T h re e  y e a r  s ’ c o n t r a c t ,  w h ic h  is o rd i 

n a r i l y  re n e w a b le  f o r  f u r t h e r  p e r io d s  o f 
3 y e a r s .

(b) S a la r y  £1,000-£1,1CO-£1,200 fo r  th e  f ir s t  
3 y e a r s ,  s t a r t i n g  fro m  d a te  o f e n g a g e m e n t.

(c) A te m p o r a r y  W a r  A llo w a n ce  o f  £17 p e r  
m o n th  p a y a b le  fro m  d a te  o f l a n d in g  in  M id d le  
E a s t .  T h e  a llo w a n c e  is l ia b le  to  be  re d u c ed  
o r .  w ith d ra w n  i f  t h e r e  is  a  m a rk e d  f a l l  in  
p r ic e s .

(d) F re e  q u a r t e r s  o r  a n  a llo w a n c e  in  lie u  
th e re o f .

(e) F r e e  m e d ic a l a t te n d a n c e .
(f) F r e e  p a s s a g e  o u t  a n d  h o m e  o n  t e r m in a 

t i o n  o f c o n t r a c t .
(g) A d m is s io n  to  th e  C o m p a n y ’s P r o v id e n t  

F u n d ,  to  w h ic h  th e  e m p lo y e e  c o n t r ib u te s  1C% 
o f h is  s a l a r y  a n d  th e  C o m p a n y  a  l ik e  a m o u n t.

W rite ,  q u o t in g  D.1292XA. to  th 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 rv ice , A p p o in tm e n ts  
D e p a r tm e n t .  A .9. R oom  670, Y o rk  H o use , 
K in g s w a y . L o n d o n , W .C.2, fo r  a p p l ic a t io n  
fo rm , w h ic h  m u s t  be r e tu r n e d  c o m p le te d  by  
3 1 s t- J u ly ,  1945.

O  ALES E N G IN E E R  r e q u ir e d  b y  o ld 
- e s t a b l i s h e d  c o n ce rn  o f e le c t r ic a l  c o n d e n s e r  
m a n u f a c tu r e r s ,  to  t a k e  c h a r g e  o f in d u s t r i a l  
s a le s ,  p a r t i c u l a r ly  c o n d e n s e rs  fo r  P o w e r 
F a c to r  c o r r e c t io n .  F u l l  d e ta i l s  o f  c o m m e rc ia l  
a n d  te c h n ic a l  q u a l i f ic a t io n s  a n d  e x p e r ie n ce , 
a g e , s a l a r y  r e q u ir e d ,  e tc ., to  Box L .P .N ., “ THE 
ELECTRICIAN,”  154, F le e t  S t r e e t ,  L o n d o n , E.C.4,

TV/T A N A G ER B a t te r y  F a c to r y ,  J o h a n n e s b u r g ,  
-LrA S o u th  A fr ic a .  A p p lic a t io n s  in v i te d  f ro m  
c o m p e te n t  p e rs o n s  w ith  n e c e s s a ry  te c h n ic a l  
a n d  p r a c t i c a l  e x p e r ie n c e  a n d  o r g a n iz in g  
a b i l i ty ,  to  t a k e  c h a r g e  m a n u f a c tu r e  o f le a d  
a n d  a c id  m o to r s ,  c a r s ,  s t a t i o n a r y  a n d  h a u la g e  
ty p e s  o f  B a t te r ie s .  P r e s e n t  m o n th ly  o u tp u t  
5.CO0 B a t te r ie s .  S a la r y  £1.C00/£1,500 y e a r ,  p lu s  
1£% to  p a r t i c ip a t io n  in  n e t  p ro f its .
A p p lic a t io n s  b y  a i r  m a il ,  g iv in g  fu ll  p a r 
t i c u la r s ,  a g e , e x p e r ie n ce , a n d  re fe re n c e s ,  to  
B ox 1045, J o h a n n e s b u r g ,  S o u th  A fr ic a .

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

M E W B U R N ,  E L L I S  & C O . ,
PATEN TS, DESIGNS A N D  TRADE M ARKS,

70 & 72, Chancery Lane, London, W .C.2. 
Cram s: “ Patent, L o n d o n ’Phone: Holborn 0437  (2 lines) 

And at— NEWCASTLE : 3, St. Nicholas Buildings.

E D U C A T IO N A L

H E R I O T W A T T  COLLEGE,  EDINBURGH.
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Future of Supply
T H E  fact th a t the electricity supply 

industry  was made one of the issues 
in  the General E lection campaign, sug
gests th a t  the industry  m ay continue to 
bo looked upon as fair sport when the 
new Governm ent, w hatever its  colour, 
comes into power, an d  the danger of an  
officially sponsored plan for reorganisa
tion m ust n o t be overlooked. W e have 
on  o ther occasions referred to th e  need 
of the industry  to  present a  un ited  fron t 
on the question of post-w ar policy, and 
because we believe the m a tte r to  be u r 
gent, we m ake no excuse for doing so 
again. Indeed, the au thors o f-the various 
recom m endations which have been sub 
m itted  to th e  M inistry of Fuel an d  Power, 
in  fact agree in  the  urgency of th e  p rob 
lem, b u t unfortunately, no one organisa
tion seems willing to accept an y  sugges
tion b u t its own as the correct answer. An 
a ttitu d e  of m ind adm ittedly  difficult to 
overcome and  one which is n o t likely

to m ake the p a th  of progress easier to 
travel.

I t  is n o t w ithin the scope of th is jour
nal to take sides in  the m atter, b u t i t  is, 
we feel, in  the  in terest of the industry  
th a t  we rem ind all concerned th a t the 
only satisfactory approach to  the  prob
lem of reorganisation is th a t  which takes 
into account the needs of the consumer, 
w hat is best for the  consumer, and w hat 
will satisfy the consumer. All o ther con
siderations are  of secondary im portance, 
in th a t w ithout th e  consumer there 
would be no supply industry.

I t  m ust no t be overlooked th a t the in 
dustry  is now responsible to  a  perm anent 
M inistry and  in  presenting its  views on 
the sub ject of fu tu re policy, electricity 
supply has gone dangerously near to  tell
ing th a t M inistry th a t the industry  is 
divided against itself, inviting  thereby 
the sponsoring of some official policy, 
possibly unacceptable to  all sections of 
the industry  b u t against which there 
m ay be no appeaL On the o ther side 
of the fence stands the gas industry  
united  and  w ith one plan, conceived and 
accepted by all interests.

Rum ours of th e  differences of opinion 
in the supply industry  com pared with 
gas, m ay possibly have been responsible 
for th e  disparaging rem arks which were 
broadcast in  th e  General E lection a d 
dresses, an d  unless som ething is done to 
keep the argum ents w ithin our own do
mestic circle, those who will m ake up 
the new G overnm ent m ay be encouraged 
to  continue besmudging the industry  
w ith a view to  m aking i t  a  political foot
ball for all to  kick around. In  efficiency 
and  public service the industry  is second 
to  n o n e ; in  technical ab ility  an d  generat
ing' achievem ent i t  leads the w o rld ; in 
the last six years i t  has accomplished 
feats no o ther industry  in this country
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or elsewhere, has been called upon to  
perform .. To risk such a  reputation  for 
the  sake of w hat is no more than  a 
domestic issue, seems hardly w orth while. 
A dm itting th a t there is in  the indus
try  as in every other, m uch which m ight 
be improved, we subm it th a t it is the 
business of the industry  to bring about 
such im provem ent by its own effort; 
to reorganise, if th a t be necessary, by 
the un ited  action of all sections. The 
industry  is too full of individualists to 
expect to tal agreem ent, b u t  w ith goodwill 
and a  desire to give the consumer the 
best th a t  electricity has to oiler, there 
is no reason why a scheme supported  by 
the industry  as a  wrhole should no t be 
agreed upon. To adm it otherwise is to 
invite legislation conceived by those who 
have little  knowledge of the industry ; 
no experience of its difficulties; and  no 
understanding of its technical possibili
ties.
Eclipse of the Sun

IN the world of physics, M onday was 
som ething of a red le tte r day, for 

elaborate arrangem ents were m ade for 
m aking observations of the  effect of the 
to ta l eclipse of the sun on radio, and  
the behaviour of the ionosphere. All 
B ritish  rad io  services, m ilitary, as well 
as civil, joined in so far as operational 
conditions perm itted, while the N.P.L. 
sen t special ap p a ra tu s  to the  N orth  of 
Scotland. M onday was not, however, 
the only day on which observations were 
m ade .for the radio  organisations 
th roughout the country have been 
operating to th is end for seven days, 
of which eclipse day  was the centre. I t  
is, as yet, too early to  give a full account 
of the results of these various observa
tions, bu t, as was expected, there was a 
m arked effect on both  radio transm ission 
and reception as observed a t  the Radio 
Research S tation  a t Slough, on frequen
cies covering the short and  medium 
w avelength bands. F rom  the  d a ta  so 
fa r obtained, those who conducted the 
experim ents believe th a t a good deal of 
success a tten d ed  th e  observations, though 
how soon the  inform ation m ay be m ade 
public is dependent upon . national 
security.
A Report on Results?

TH E reason for th is n o t too obvious 
caution is to  be found in the fac t 

th a t a  good deal of the apparatus used in  
the experim ents is rela ted  to  th a t  em 

ployed in our radio-location system s, de
tails of which are  still w ithheld from pub
lication, oven to  the ex ten t of those given 
in the  K elvin Lecture la s t April. I t  is 
known, however, th a t  th e  N .P.L. equip
m ent sen t to Scotland included a trans
m itter, and  the electrical condition of the 
upper atm osphere w as studied by observ
ing the echoes of its radiations by the re 
flecting layers; in other words, the  be
haviour of the layers was observed by 
radio in m uch th e  same way as was done 
before the w ar with apparatu s from which 
the present radio-location systems were 
developed. W e understand  from M r.W .R . 
P iggoct, of the Radio Research Station, 
th a t  the re  is a  possibility of th e  results 
of the  experim ents being published a t  
some la ter date  as a D .S.I.R. R eport, and 
un til then we m ust, presum ably, be 
patien t.
Lam p Price Reductions

T H E  announcem ents this week of fila
m en t lam p price reductions ■ over a  

wide range, will be read by the  trade 
w ith special interest, for w ith the  rever
sion to Britisli Summer Tim e the public 
will soon feel the  need for more light. 
T he long evenings of the p ast few weeks 
have done little  to  assist the cause of 
be tte r domestic lighting, b u t w ith the  
loss of an  ex tra hour ,of daylight, the 
domestic world will be moved to renew 
old lam ps in some cases and  to substi
tu te  lam ps of higher w attages in others, 
w ith a consequent increase in sales for the 
lam p stockist. The brighter days, the  
rem oval of the “ black-out ” and  the free
dom from aerial dangers, all tend to  
create a  desire for m ore an d  more light, 
and  with the price reductions now a n 
nounced the desire m ay be satisfied a t  an 
even smaller expenditure than  before. 
The announcem ents are also encouraging 
in o ther ways, for the increased sales 
which will resu lt are  indicative of the  fact 
th a t the lamp m akers are switching-over 
a t  least a  little  m ore of the ir m anufac
turing  capacity  to  m eeting th e  needs of 
peace-time trade. Surely a healthy  sign. 
Resumption of Street Lighting

T H E  reversion to  B.S.T. will also bring 
into operation full s tree t fighting in 

those areas where fittings have been over
hauled, and  where cables have not been 
too badly dam aged during aerial attacks. 
W ith w hat success fighting authorities 
will be able to  satisfy the  public will de
pend upon w hat labour an d  m ateria ls
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will have been made available to  them, 
while another qualification is the need 
for fuel economy. The M inistry of Fuel 
an d  Power has already issued a warning 
in  this respect and  so far as the elec
tricity  supply industry  is concerned full 
s tree t lighting will represent a  substan
tia l load, a t  a  tim e when the m uch needed 
overhaul of generating p lan t is in pro
gress. T h a t there will be a  reasonable 
am oun t of public lighting is no t in doubt, 
b u t w hether it  will be possible with 
the dwindling coal supplies to  eon- 

. tinue i t  indefinitely, is well -worth the 
consideration of the M inistry of Fuel. 
Any shortcom ings in lighting due to this 
cause will be the sole responsibility of 
the M inistry and th e  public should bo 
rem inded of i t  ; otherwise the  blam e will 
be laid a t  th e  feet of the electricity sup
p ly  industry.
The W atford Agricultural Show

THOUGH, perhaps, n o t of m ajor im 
portance to all the problem s a tta c h 

ing  to  ru ra l electrification th roughout the 
coun try  as  a whole, the electrical exhibits 
a t  the W atford A gricultural Show which 
opens to-morrow, Saturday, go a long 
way tow ards dem onstrating how elec
tric ity  m ay bo used in  'country  areas. 
F rom  the  inform ation received, i t  is ob
vious th a t  the N orthm et Com pany and  
W atford Corporation have between them 
m ade all the arrangem ents for a  very in 
stru c tiv e  exhibit, supported by a repre
sen ta tive  body of m anufacturers, and 
the ir efforts deserve success. Compre
hensive exhibitions for the benefit of 
those who live in ru ra l a reas  a re  all too 
few in these days of scarcity  of equip
ment, bu t since the  supply industry  is 
faced w ith th e  problem of finding a solu
tion to  the  difficulties of extending its 
services to  the ru ra l areas, the good re
lationship w hich it  is possible to  es tab 
lish between electricity and  agriculture 
a t  exhibitions devoted exclusively to  
ru ra l dwellers, should b e  fostered a t  
every opportunity . The supply industry  
has g rea t hopes of increasing its  service 
in the agricultural areas in  the  near 
fu tu re  an d  the W atford  Show is, we 
anticipate , the first of- m any post-w ar 
exhibitions to  be opened in areas of simi
la r type.
A Power Station Problem

A .S u rgent as is the labour position w ith 
respect to  development, i t  is no less 

so  in the sphere of generation, for as

long ago as last September, one London 
borough had, i t  is reported, reasoii 
to seriously consider the  position a t  the 
local station. Since th a t date  corre
spondence has been exchanged between 
the M inistry of Labour, the Electricity 
Commissioners and  th e  Central Board 
and  as a  result of pressure brought to 
bear, there w as for a tim e an  im
provem ent in the num ber of men 
subm itted ; the position has, how
ever, again deteriorated  to such an  ex
te n t  th a t No. 1 boiler un it has had  to  be 
sh u t down for the p ast 10 weeks, and 
the  full dem ands of the Central B oard 
have not in consequence been m et. Sick
ness has been abnorm al during the  past 
winter, and it is undeshable to resort to 
heavy overtime as m ost of the m en have 
worked throughout the w ar and  are 
suffering from m ental as well as physi
cal strain.
Officialdom’s Unassisting Attitude

I T  is, says the Borough, im perative 
th a t these m en should have annual 

holidays, b u t no assurance can be given 
in th is respect unless additional labour 
is forthcoming. The M inistry of Labour 
resorted to direction in  a num ber of 
cases, b u t the m en are constantly  seek
ing their release on medical or personal 
grounds, and  the position is having a  
serious reaction on the shift, charge and 
boiler house engineers. D uring the  past 
four m onths, out of m any interviews only 
eight men were found suitable for em 
ploym ent a t  the station, while in the 
same period fourteen were released by 
th e  national service officer. A num ber 
of applications for release are pending. 
On th e  m aintenance side, routine summer 
overhaul has commenced b u t i t  is already 
behind schedule due to  labour difficulties, 
an d  tw enty-six additional men are re 
quired if the anticipated requirem ents of 
the  Central E lectricity B oard are to be 
satisfied.
The Ham s Hall “ B ” Station
F ROM the brief details given else

where of the H am s Hall “ B ” power 
sta tion  of Birmingham Corporation, it 
will be appreciated th a t th e  sta tion  is one 
of more than  usual interest. I t  is claimed 
by Mr. F . W. L a w t o n ,  chief engineer and 
manager, th a t  th e  s ta tion  contains the 
m ost efficient p lan t in Central England 
an d  some particulars of its  operation w ith 
statistics will be given at* greater length 
in our nex t issue.
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House Temperature Control
Complete Automatic System for Small Dwellings

IN our la s t issue reference w as m ade to  
th e  system  of au tom atic  tem pera tu re  

control w hich is to  be installed in four of 
the tw enty-tw o “  H ow ard ”  type of p re
fabricated  perm anent houses now in the

course of erec
tion a t  Wool
wich for the 
M i n i s t r y  of 
W orks. L a s t  
M onday, b y  the 
courtesy of the 
R heostatic Co., 
L td ., a  repre
s e n  t a t i v  e  of 

T h e  E l e c t r i 
c i a n  was able 
to  see in  a 
“  H o w a r d  ”  
house a t  D at- 
chet, a  pro to
ty p e  installa
tion represent
ing som ething 
of the experi
m e n t a l  w ork 
th a t  company 
has undertaken  
recently  in  th e  
developm ent of 
autom atic con
trol of small 
house heating. 
The installation 
provides con- 

The hopper boiler, showing tinuous w arm th
on the right the automatic th roughout th e
damper. The thermostat is h ouse a t  60°F.
just behind this. The valve during the day
controlling the flow of water anc] so°F.
is on the pipe at the side n jght.

The boiler, fuelled on th e  hopper p rin 
ciple, and  designed by  Mr. L . Satchwell, 
managing director an d  chairm an of the
com pany, circulates h o t w ater to  radiators 
varying in size according to th e  area  of each 
room. T he tem pera tu re  of th e  boiler w ater 
is held constan t and  th e  consum ption of 
fuel is regulated by a therm osta t, which 
opens or closes th e  a ir  dam per, while the 
flow of h o t w ater to  the rad iato rs is regu
la ted  th rough  a  valve opened and  closed 
electrically b y  a  room therm osta t. The 
la tte r  can be se t to  any desired tem pera
tu re  w ith in  the range of 50°F. and 70°F. 
The boiler, which is s itua ted  in  th e  k itchen, 
is also fitted  w ith a  therm om eter and  
tem peratu re  ad ju s te r knob. I t  bum s an 
th racite  o r coke by  n a tu ra l d raugh t and  
has a  therm al efficiency betw een 65 and  "5 
per cen t., dependent upon its  size. The

fire having been lit, in_ the usual way, is 
capable of being left 'to  itself, w ithout 
a tten tion , o ther than  the filling of the 
hopper once a  day  an d  the  rem oval of 
clinker every 24 or 48 hours, according to  
th e  w eather and  the dem and for h o t w ater.

T he background heating  a t  60°F. is a r 
ranged to  give bare com fort conditions only, 
thus avoiding stuffiness and  also discom
fort to  the housewife while engaged on 
active domestic duties. W hen g reater 
■warmth is required  in  th e  form  of rad ian t 
h ea t, th is is provided by an, electric fiTe.

The domestic h o t w ater supply is taken  
from  an indirect cylinder heated  from the 
sam e boiler. m This is fitted  w ith an  im 
mersion h ea te r an d  therm osta t integral w ith 
it , so th a t  in  the sum m er m onths, when i t  
is desirable to  keep th e  k itchen cool, th e  
boiler can be sw itched off and  allowed to  
cool, the heating of the w ater in the 
cylinder being taken  over by electricity .

A Hot Air System
In  ano ther p ro to type house, a t  Frim ley, 

th e  com pany have a different system  of 
space heating  in  which h o t a ir is em ployed, 
and  rad ia to rs in  the rooms are n o t required. 
The boiler and tem pera tu re  controls a re  th e  
sam e, and  the air is hea ted  as i t  is draw n 
up  betw een a p a ir of h e a t exchangers, o r 
rad iators, in a  d u c t in  the centre wall to  th e  
space betw een the ceilings of th e  lower 
rooms and  the bedroom  floors; here it  
fans o u t to  th e  r igh t and  left, re tu rn ing  by 
a  d u c t in  e ach .o f the  ou ter walls to  th e  
space under th e  ground floor. T hus there  
is a  closed circuit through w hich flows a  
continuous stream  of h o t air, w arm th being 
rad ia ted  from th e  ceilings of th e  lower 
rooms and  the bedroom  floors, as well as 
from the ground floor. The dom estic h o t 
w ater supply is provided in th e  sam e m an
ner as in the house a t  D atchet.

Mr. T . N. Flight, the  ass istan t m anaging 
director, told our represen tative th a t in 
th e  y ear before the war, the com pany w ere 
exporting thousands of therm ostats for th e  
control of house tem pera tu re  in m any  parts  
of E urope. There was, he said, no reason 
Why B ritish  families, too, should n o t have  
w arm  houses in the w inter, and  save fuel.

W hen the business s ta rted  in 1921, four 
people were engaged in m aking th e  re 
sistances which gave th e  com pany its  
nam e. In  1927 th e  firm commenced to  
m ake therm osta ts an d  were am ong the first 
in th a t  field in  th is country . To-day th e ir  
production ra te  in  therm osta ts alone is 
30 000 instrum en ts a  m onth , and  this will 
increase shortlv.
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Locating Ignition Faults
Navel Instrument Developed by English Electric Co., Ltd.

I N The E le c tr ic ian  of June 1, brief de
tails were given of an ignition tester 

which was exhibited to  the public for the 
first time a t  an exhibition arranged by
D. Napier and Son L td., and as this in
strum ent is manufactured by the English 
Electric Co., L td., wo have now received

1. N o rm a l  p ic tu r e ;  n o  ig n i t io n  d e fec ts . 
2. P lu g s  4 a n d  11 m is f ir in g . A t te n u a to r  c o n 
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c o n t r o l  in  p o s i t io n  5. A ll n o rm a l  p lu g s  m is 
f i r in g ;  2 a n d  10 a r e  e i th e r  f ir in g  o r  s h o r t-  
c i r c u i te d .  6. A s (3). a t t e n u a t o r  c o n tro l  in  
p o s i t io n  6. AU p lu g s  e x c e p t 2 a r e  m is f ir in g ; 
2 i s  s h o r t - c i r c u i te d .  7. P lu g s  4 a n d  9 c a rb o n e d  
o r  o ile d  u p . A t t e n u a to r  c o n tro l  a t  zero . 
8. A® (7) a t t e n u a t o r  c o n t ro l  in  p o s i t io n  6. A ll 
p lu g s  m is f ir in g . S m a l le r  f ig u re s  fo r  4 a n d  9 
in d i c a t e  le a k y  p lu g s .  9. O p e n -c irc u ite d  c o n 
d e n s e r .  10. P a r t l y  s h o r t- c ir c u i te d  c o n d e n s e r .
11. C o n ta c t  b r e a k e r  -p o in t s  s tu o k  o p en .
12. O p e n -c irc u ite d  m a g n e to  s e c o n d a ry  w in d in g . 
(T h e  p i c tu r e  h e ig h t  i s  re d u c e d  fT om  n o rm a l.)
13. S h o r t-c irc u i te d  m a g n e to  s e c o n d a ry  w in d 
in g . 14. C o n ta c t  b r e a k e r  g a p  n o rm a l .  
15. C o n ta c t  b r e a k e r  g a p  to o  la rg e .  16. C on
t a c t  b r e a k e r  g a p  to o  s m a l l .  17. W ea k  ro c k e r  
s p r in g .  _ ,

N o te .—F o r  n u m b e rs  13-17 th e  "  P ic tu r e  
H e ig h t  ”  c o n tro l  is  tu r n e d  to  m a x im u m .
from th a t company further information as 
to its purpose and operation.

The tester displays the ignition perform
ance of the engine pictorially on a screen 
while the engine is running. No access to

the engine is needed if a  socket is pro
vided for the connection, and the ignition 
is not affected by the instrument. The 
picture consists of a  row of peaked figures, 
one for each sparking plug, arranged in 
the firing order of the engine, starting 
from a selected cylinder. Perfect ignition 
gives a steady row of identical figures, bu t 
any fault anywhere in the ignition system 
alters the shape of the figures in a  charac
teristic manner. A faulty plug affects the 
corresponding figure, and can be identified 
from its position in the row, while a defect 
in the magneto or the distributor alters 
the shape of the whole row of figures. 
Interm ittent defects cause the figures 
affected to  flicker in step with the defect.

No experience is necessary in order to 
locate a faulty plug, and the diagnosis of 
the nature of the defect is greatly aided 
by the fact th a t the shape of the figure is 
suggestive of the defect itself. Referring 
to the illustrations, Fig 1, which are photo
graphs taken from the instrum ent in opera
tion, it may be seen that, for example, an 
excessive spark gap gives a  high figure and 
a short-circuited gap gives a low figure. 
An occasional miss, which is a common 
trouble, gives a corresponding flickering up 
of the figure, which is instantly obvious. 
Among more complicated faults, a  weak 
rocker spring, which causes the contacts 
to bounce above a certain speed, makes 
the row of figures dance as the engine is 
speeded up, in a way suggestive of the 
cause of the trouble.

The valuable feature of the instrument, 
the fact th a t direct access to the engine 
is not necessary, is explained below.

The electrical pulses which trace the 
figures on the cath’ode-ray tube are ob
tained from the primary side of the mag
neto or coil, instead of from the secondary 
side which supplies the  sparks. The 
primary and secondary windings of any 
magneto or coil constitute a transformer 
whose primary is open-circuited when the 
primary contact breaker opens to form the 
spark on the secondary. Under this con
dition any alteration in the secondary 
load, i.e., the sparking plug, alters the 
wave-form of the primary voltage peak. 
By observing this wave-form on a cathode- 
ray oscillograph, the nature of the secon
dary load, i.e., the condition of the sparking 
plug, can be inferred. The primary voltage 
wave-form is available a t  (the pnagneto 
switch, or, in the case of battery ignition, 
a t  the l.t. terminal of the coil. The in
strum ent can either be connected to  these 
points, or, since the connection does not
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affect the ignition, a  perm anent socket can 
be installed a t  a  convenient point.

The fixing of the row of figures in firing 
order, starting  from a selected cylinder, is 
a tta in ed  by triggering the  cathode-ray w ith 
à  tiny fraction of the %-oltage tapped  from 
one of the  plugs. The ray  then  traverses 
the screen, tracing ou t th e  row of figures 
once for every two revolutions of the en
gine, always starting  from th e  trigger plug, 
the rem ainder following autom atically  in 
the firing order of the cylinders. No con-

English Electric ignition tester

nection or access to the re s t of th e  plugs 
is necessary. The trigger connection does 
n o t affect the spark  a t the plug, conse
quently  i t  can be m ade perm anently  to 
the l.t . socket. A lternatively it  can be 
made by hooking a  connector on to the 
plug selected, if no socket is provided.

The instrum en t also enables an estim ate 
of the quality  of th e  m agneto and  plugs to 
be m ade, and possible breakdow n fore
stalled, irrespective of w hether the ignition 
is perfohning correctly or no t. F or this 
purpose th e  instrum ent has an a tten u a to r 
dial which consists of a stepped resistance 
w hich shunts the prim ary curren t in  in 
creasing am ounts as the dial is operated.

A photograph of a  fully tropicalised in 
strum en t is reproduced. I t  is of abou t the 
same dimensions as a  portab le  typew riter, 
and is arranged to  take its power supply 
either from 220 V a.c. mains, or from a 
6 , 12 or 24 V ' accum ulator, as desired. I t  
can be used on the vehicle or a irc ra ft while 
in motion, if necessary. I t  can be easily' 
adap ted  as a  sw itchboard instrum ent for 
the routine supervision of a  group of en
gines, as in a  m ulti-engined a ircraft or 
boat, or in an engine te s t house.

The instrum ent owes its inception to  an 
approach to the ignition departm en t of D.

N apier and Son, m akers of the Sabre 
engine, from the D epartm ent of T ank  D e
sign, during th e  E uropean w ar, for some
thing which w ould locate fau lty  plugs on 
tan k  engines w ithout the long delay' a tte n d 
ing the rem oval of each plug from  its 
usually inaccessible position. The old 
garage m ethod of applying a screw driver, 
or a  neon pencil to  th e  plug was useless 
because th e  ignition was completely' 
screened, and  all efforts to  produce an 
a lternative m ethod of te s t had  failed.

The experim ental model was bu ilt in the 
ignition laboratory  of D. N apier and Son, 
and  their associated com pany, the English 
E lectric Co., designed and produced the 
final production model for the Army. The 
model was subsequently  adap ted  for use 
in both  B ritish and  American tanks, and 
piay-ed its  p a r t  in keeping fighting vehicles 
in th e  fron t line during the advance. I t  
also received high com m endation from th e  
R .A .F . b u t the  prior requirem ents of the 
Army' lim ited the num ber of instrum ents 
for the o ther Services a t  th e  tim e.

Middle East Trade

T WO recent reports in the series of 
reviews b y  the D epartm en t of Over
seas T rade  are on Palestine and  Iraq , re

spectively- show th a t am ong the products 
now m anufactured  on a fairly- large scale 
in Palestine are  electric ba tteries and  
plastics. In  1939 the U nited  Kingdom 
supplied one half of all Palestine’s im ports 
of electrical m achinery and appliances (to 
the value of £173 000 o u t of £347 000) 
and  there should be increased openings for 
these goods in the near fu tu re . The total 
value of electrical m achinery, appara tu s  
and  parts  im ported  into Iraq  in 1938 was 
£242 000, of which the U nited Kingdom 
supplied goods to the value of £44 000, 
the U .S.A. £131 000, Germ any £32 000, 
H olland £14 000, and  Ja p a n  £4 000. A 
num ber of schemes for im proving the elec
tric ity  supply in various parts  of the 
country- are under u rgen t consideration by' 
the M inistry of the In terio r. Several 
existing power p lan ts are already- over
loaded, and im portan t extensions a re  con
tem plated  by- the Mosul W ater and  Elec
tricity- B oard, and  the B agdad L ight and 
Power Company. D evelopm ent of elec
tric ity  and  w ater services will certainly 
figure largely- in a post-w ar public works 
program m e, predicts the report. Modern 
am enities make a  strong  and  growing ap 
peal to the more wealthy- Iraqis, who will 
strive to  obtain radio sets, m otor ears, 
refrigerators and  air-conditioning units. 
P rivate  consumers will also require elec
trical fittings and  wire for household in
stallations.
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Watford Agricultural Show
Electrical Features to be Seen at Cassiobury Park

T H E  W atford  and D istrict Agricultural 
Socity is staging a  show a t  Cassiobury 

P ark , tom orrow, Ju ly  14, and in conjunc
tion w ith  W atford  electricity departm ent, 
the  N orthm et Power Company is exhibiting 
a  comprehensive display of electrical equip
m en t for the farm  and  home.

Thero will, for instance, be dairy exhi
b its  m ade up of m ilk coolers, cold rooms, 
m ilking m achines, sterilisers, churn  stools, 
bottle-w ashers, electric milk pram s, stor
age w ater heaters and  immersion heaters 
for sterilisers. F o r reasons of space rep re
sen tative examples of the complete range 
of equipm ent will be shown, and  those 
taking p a r t will include the Pressed Steel 
Co., L td ., Gascoignes (Reading), L td ., the 
General E lectric Co., L td ., J .  W. Woolley 
& Co., L td ., Messrs. John  Steel, T. H. Lewis 
L td ., and  th e  H o tpo in t E lectric Appliance 
Co., L td .

In  the farm  m achinery section will be 
shown an Adelphi m ixer by W. L. Holland, 
L td . ; a  roo t cu tte r and grinding and crush
ing mill by E . H . B entall & Co., L td . ; an 
Essex mill by  Christy and  Norris, L td. ; a 
sheep shearer by th e  Wolseley Sheep Shear
ing Machine Co., L td .;  a  model of grain 
drying and  storage p lan t by Geo. W. King, 
L td.

Poultry Exhibits
P oultry  equipm ent will include an  incu

b a to r b y  Lawrence G. W estern (Incu
bators), 'L td . ; a  V isi-Sunray brooder by 
th e  Visi-Chick Brooder Co., L td. ; an  egg 
grader b y  W .E .P ., L td .,;  egg testers b y  
the G eneral E lectric Co., L td . and W .E .P ., 
L td . ; .poultry house lighting fittings by 
B enjam in E lectric, L td . ; and  a  poultry  
p lucker by  Bingham Appliances, L td .

In  a  section devoted to pum ping, Jam es 
Beresford & -Son, L td. will show a Beres- 
ford S tork u n it and submersible borehole 
pu m p ; while Messrs. John  Steel will show 
a self-priming pum p.

H orticu ltu ral in terests will be covered 
by  portab le  spraying p lan t and  a nursery 
circulating pum p b y  Fredk. A. Pullen & 
Co. ; soil "heating cable, a p lan t irrad ia tor 
and greenhouse heating  by the General 
E lectric Co., L td . ; a  tom ato  grader and cul
tiva to r by Geo. Monro, L td .; and a forced 
d raugh t fan for horticu ltu ral boilers by  
K eith  B lackm an, L td.

Among general farm  equipm ent will be 
seen a  bench grinder and  portable electric 
drills b y  S. Wolf & Co., L td . ; welding 
p lan t by M eritus (B arnet), L td ., and  Jo h n 
son & Phillips, L td . ; and  a b a tte ry  charger 
by M eritus (Barnet), L td .

Featu res exhibited for home in terest 
will include cookers, by the Carrón Com
pany, the General E lectric Co., L td ., the 
Jackson E lectric Stove Co., L td ., and the 
R evo E lectric Co., L td .;  w ater heaters by 
Aidas E lectric, L td . ; washboilers and  a 
washing machine by th e  U niversal Boilers 
& Engineering Co., L td . who will also show 
a  k itchen u n it ; refrigerators b y  the Pressed 
S teel Co., L td. ; vacuum  cleaners by 
Hoover, L td . ; and kettles b y  B u lp itt, L td .

D em onstrations of th e  equipm ent will 
be given throughout the period of tho 
show.

Engineering Society
The annual general m eeting of th e  

1939-1940 session of the English E lectric 
(Stafford Works) Engineering Society (de
layed through the E uropean war) was held 
recently , Mr. A. D. Sloan, chief engineer 
occupying the chair, supported  by Mr. J . 
Rogers, general m anager of works.

T he Chairm an conveyed to  the m eeting a 
message th a t had  been received from  Sir 
George Nelson, chairm an and m anaging 
director of the com pany which expressed 
pleasure a t  th e  society’s activities starting  
up again a fter a  lapse, of five years.

Tho lion, secretary, Mr. H . Stanier, re 
ported  th a t  although 1 001 m em bers had 
handed in their nam es for m em bership a 
num ber had since joined the Forces and 
th a t the actual paid-up m em bership had 
reached the figure of 920.

Mr. K . Love, treasurer, presented  the 
balance sheet which was approved and 
Mr. F . L . Sm ith, the society’s librarian, 
gave his report which dealt w ith the use of 
the library  during the w ar period. A re
sume of th e  ensuing sessions program m e 
shows th a t tho p as t high standards 
achieved will be m aintained.

The officials appointed for th e  1945-1946 
session a r e : P resident, Sir G. H . N elson; 
V ice-Presidents: Messrs. E . B. B anks, J .  
K . Brown, J .  E . Calverley, H . S. Carnegie,
F . Caunce, J .  W. C. Milligan, J .  Rogers,
A. D. Sloan. C om m ittee: Messrs. S.
Drage, A. E llio tt, S. C. Fudge, J . H ow orth, 
W. P . Leech, A. R . Mowl, F . L. Smith. 
Hon. treasurer, Mr. K . L ove; Hon. secre
tary , Mr. H . S tanier.

Bolton.—The E lectric ity  Comm ittee has 
obtained sanction to  borrow  £600 000 on 
account of the application for £655 373  for 
extensions a t  the  power station .
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Logical Explanation of the Calculus
By C. T U R N B U L L , M.I.E.E.

N G IN EER S were told by Perry and S. P . 
Thompson to  use the calculus as you 

would use a  watch, w ithout bothering to  
understand how i t  works ; engineers, however, 
prefer to  see how the wheels go round, and 
below is a  logical explanation of how the 
calculus works ; it  also bears some relation to  
N ewton’s method of combining geom etry 
w ith analysis. Consider the curve y —x2, 
origin a t  0  and  move the origin to  P , w ith 
co-ors X, Y, when the —ve becomes y=  
2X x+ x2 ; y —2Xx  is the tangent a t  P  as it 
is a  straigh t line through P  and  the curve 
is separated from i t  a t  other points by the 
distance x-. We have thus found the — ve 
to  the tangent w ithout using infinitesimals, 
and  the same procedure applies to y —xn.

We m ay w rite y /x=  2X which becomes 
dy/dx— 2X  when x, y  are very small. Also, 
using the convention th a t a  very short 
portion of the curve coincides w ith the 
tangent a t the point of contact, we m ay say 
th a t dyldx is the slope of the curve itself. 
This gets rid  of the explanation of Weier- 
strass th a t dy/dx • approaches 2X  to any 
standard  of approxim ation, which, after all, 
leaves us in the dilemma th a t dy[dx=  2X 
exactly, only when dy/dx  are both  zero.

We m ay deal w ith dy/dx  more clearly by 
using N ewton’s microscope and  magnifying 
it, say a  million tim es from a text-book 
diagram, when a  short portion of the curve 
becomes indistinguishable from a  straight 
line and, hum anly speaking, i t  coincides 
exactly  w ith the tangent and has the same 
slope. M athem atically th is is the same as 
diminishing the x  and y  to  infinitesimals, bu t 
it gets rid of the m ystery. Differentiation, 
in fact, substitutes the tangent for the curve 
a t  the point of contact and -this reduces 
calculations to those dealing w ith straight 
lin e s ; it is th is th a t gives the method its  
power and operates by moving the origin 
along the curve.

I t  m ay be developed. W ith y —x2, O A —X  
and A P =  Y —X 2, w ith respect to  the origin 
a t  0  : w.r.t. origin a t  P , th e  =ve  to the 
tangent P T  is y  =■ 2Xx, whence A P =  2X x  
and  as this also = X 2, we have 2 X x = X 2, so 
th a t x = |X ,  or A T = \A O .  To graph the 
tangent make A T = \A O  and join T P . I f  
y = x n, A T = A O /n .  In  differentiating, we 
keep in touch w ith the prim itive origin a t  0  
and this enables us to  recover the prim itive 
equation by  integration. Obvious, bu t 
clarifying to the student.

W ithout abandoning dy and dx, th is means 
o f approach shows us how they  work and it  
eliminates a great deal o f the literature  which 
has grown up since Bishop Berkeley called 
them  the “ ghosts of departed  quantities.” 
We do no t abandon dx2 because it  is small

bu t we select dx because it refers to  the ta n 
gent. We ignore dx2, etc., because they  do 
no t refer to  the tangent.

Convergeney in certain infinite series m ay 
also be explained w ithout the esoteric 
discussion sometimes given. Consider the
series I  4- j- +  +  + ,  why do the5r no t add 
up to  1 ? The reason is simple ; add 1 to 1

and  we get 1, b u t we only add  J. Add J 
and we get 1, b u t we only add §, and so 
forth. Each tim e we have a chance to arrive 
a t  the goal we reduce the  added fraction to 
half the required am ount and  hence we 
never reach finality. This mothod m ay be 
developed for other series. Similarly, 
the problem of instantaneous speed m ay be 
deprived of its m ystery. I f  we are travelling 
in a car and  wish to know the speed a t  any 
point, we m ay keep the speed constant, say, 
for a  mile, and if this takes one m inute we 
say th a t tbe speed is 60 m .p.h. H aving got 
th is result we m ay say th a t the speed a t  any 
instan t during the te s t is 60 m .p.b. We m ay 
use a  very short distance if we have the 
necessary apparatus, bu t the object of such 
short distance is to  ensure th a t the speed 
does no t a lte r during the experim ent. I f  
we make a  graph o f tim e and  distance, with 
varying speed this will be curved, b u t from 
the in s tan t th a t th e  te s t begins the graph 
will become tangent to the curve. Such an 
illustration saves a  g rea t deal of discussion. 
One au thority  says, “ all a ttem p ts  to  form u
late  a  good definition of instantaneous speed 
w ithout involving the lim it concept have 
failed to  be satisfactory,” but, I  suggest, the 
above explanation m akes the m a tte r clear. 
Zeno’s paradox also ceases to require the 
esoteric explanations given by eminent 
experts.

A further example m ay be u se fu l; when a 
player drives a  golf ball it  leaves the club a t  
a  speed =ds/dt. The player m ay no t know 
w hat th is is bu t he knows th a t from the 
effort in his drive he can estim ate the flight 
of the ball through a  considerable distance. 
This is analogous to  finding the integral 
when the derivative is given. M athem ati
cians m ay ask if  i t  is really necessary to 
make the subject as clear as th a t ? I t  is, a
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m an should be able to  use the calculus as he 
uses a machine tool, certainly needing skill 
bu t also understanding w hat he is doing,

I  hope the day will come when apprentices 
in the workshop will th ink  in term s of the 
calculus for it  will help to  clear their minds. 
The foggy profundity  of m any descriptions 
of how the calculus works m ust be done 
away w ith. I  th ink  it is credited to Lagrange 
th a t one has no t said the last word about a 
theory  un til ono can express it  in a  few words 
to  the m an in the street, while Heaviside 
declared th a t  the best result of mathem atics 
is to  be able to  do w ithout it.

-There are two branches of m athematics, 
one which enables experts to  solve problems 
by skilled use of m athem atical functions, 
and the other, ultim ately no t less im portant, 
the  feeling in  term s of m athem atical methods 
which enables one to th ink  of a  problem 
clearly. Many of the difficulties of the 
calculus disappear when m athem atical m eth 
ods are set ou t w ith pictorial clarity, and 
K elvin and Clerk Maxwell made full use of 
models for this purpose; ono m ay add, too, 
Dr. Drysdales’ “  Foundations of A lternate 
Current Theory,” which would be of immense 
help to  engineers if  it  was used as it  deserves 
to  be.

Though pure m athem aticians often de
spise engineers’ mathem atics, the la tte r  are, 
after all, entitled to  their own views on

the subject. Some pure m athem aticians de
light in geom etry which no t only has no 
figures 'but does no t perm it the s tu d en t to  
imagine them  ; while engineers adm ire the 
skill which lias perfected this, it  is no t for 
them . Engineers are expected to produce 
machines which the world needs and  they  
should bo allowed to work in their own w ay ; 
neither should they  be debarred  from getting 
their degrees a t  universities because they use 
the m athom atics which serves their purposes 
best.

My own experience is th a t m any m athe
m aticians say th a t while these m ethods m ay 
serve for studen ts who do n o t sufficiently 
appreciate text-book meanings, they  are only 
crutches and the aim  of the teacher should 
be to  make the studen t understand the correct 
methods. The explanations o f the te x t
books, however, are no t in  m y view satis
factory and it is necessary th a t they  should 
be roplaced by others more logical and 
m athem atical.

I t  is tim e th a t m athem atical teachers and 
professors investigated m ethods for a  p ro
gressive system of teaching for the text-books 
have become static . I t  is tim e th a t  we used 
the a r t  of a  Disney to  show how th e  graphs 
of y = o x 3- fbx2-t-cx+d and such functions 
develop when various coefficients change. 
Science has provided the cinema and  it  is 
tim e th a t science got a  proper share of its 
powers.

Failure of Reactors
By T. H. C A R R , A.M.I.C.E., M.I.Mech.E., A.M.I.E.E.

DURING the E uropean war, barrage 
balloons were responsible for the in ter

ruption  o£ electricity supplies on a num ber 
of occasions, and  in the case under review 
a fugitive barrage balloon was responsible 
for causing faults on a  33 kV overhead 
line system , which form ed th e  interconnec
tion betw een the two power stations, 
A and B, in Fig. 1.

The overhead line circuits were au to 
m atically  tripped  a t  bo th  ends by th e  func
tioning of a  parallel feeder, and  overcurrent 
and  ea rth  leakage protective relays in  one 
or more phases.

The No. 1 earth ing reacto r Buckholz 
relay operated  causing the alarm  circuit to  
be closed; the relay  was then  rese t b u t  it  
operated  again. On m aking an  investiga
tion a t  the transform ing sta tion  i t  was 
found th a t  a  large q u an tity  of oil had  been 
displaced from the earth ing  reacto r tank . 
No. 1 m ain transform er was isolated on 
bo th  sides and  the  voltage transform ers 
w ithdraw n. The fau lty  earth ing  reactor 
was then  disconnected from th e  main tran s
form er and  the leads of the restric ted  ea rth  
leakage cu rren t transform er in the reactor

neu tral shorted, an d  the Buchholz relay 
circuit disconnected.

E xam ination  of the reactor revealed th a t 
(1) the three-phase side of th e  tan k  had  
bulged ab o u t 1 inch betw een the stiffening 
angles; (2) the explosion v en t (relief pipe) 
glass had  broken; (3) some 30-40 gall, of 
oil (230 gall, norm al) had  been displaced 
from the ta n k ; (4) an i.r . te s t w ith a  500 V 
“  Megger ”  showed no leakage to  e a rth ; 
and  (5) th e  oil was very  m uch discoloured 
and  carbonised, and  a  pronounced smell of 
b u rn t insulation  was present.

The No. 1 earth ing  resistor showed signs 
of a  flash-over having taken  place over the 
surface of th e  liquid to  th e  conductor via 
the insulating sleeve, and  b o th  the la t te r  
and  th e  tan k  insulator were dam aged be
yond rep a ir; th e  liquid level was correct.

T he trouble originated, apparen tly , owing 
to  a  balloon cable fouling th e  red  phase 
and  ea rth  wire line conductors. T h a t th e  
du ra tion  of the fau lt(s) w as sh o rt is con
firmed by th e  fac t th a t  th e  overhead con
ductors affected w ere still in tac t.

The flashing-over of th e  earth ing  resistor 
would sub ject the earth ing  reacto r to  a
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heavy instan taneous fau lt curren t, even 
allowing for the im m ediate clearing of the 
fau lt by the feeder protective gear. The 
reactance of the reactor is practically  ne
gligible in so far as i t  affects the m agnitude 
of the fau lt curren t, and to all in ten ts and 
purposes the m agnitude of the earth  fault
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curren t is lim ited by the ohmic value of the 
resistor. A nother factor to  be k e p t in m ind 
is  th a t  the single-phase short-circuit, fau lt 
cu rren t flowing in the windings connected 
to  delta connected system s are not neces
sarily equal in all phases when a  line to 
ea rth  fau lt occurs and when the neu tra l is 
earthed  through a  resistor.

As fa r  as could be ascertained it  a p 
peared th a t  during the system  fau lt con
ditions a heavy fau lt occurred in No. 1 
earth ing  reactor resulting in  the production 
of a large q u an tity  of gas. The volume 
of gas generated necessitated the displace
m en t of a  corresponding volum e of oil and 
since the tank  was bulged i t  m ay be as
sum ed th a t th e  increase in gas form ation 
m ust have been very  rapid.

In  view of the  fac t th a t  the m ain tran s
form er circuit-breaker did not. trip  a fte r 
the earth ing  reactor had  failed, i t  indicated  
th a t  w hatever th e  cause of the gas form a
tion the fau lt m ust have cleared itself 
electrically.

A nother failure occurred when a severe 
thunder-storm , accom panied by an  excep
tionally heavy  wind, broke over the d istric t 
and  the transform er sta tion , situa ted  near 
some trees, w as subjected to  a  bom 
bardm ent of w ind-swept twigs. One of the 
trees was apparen tly , struck  by  light
ning and this aggravated  m atters. The 
bare copper connections (33 kV) between 
the  No. 2 main transform er and  its asso
ciated earth ing  reacto r were shorted by 
branches and  twigs.

The control engineer reported  a heavy 
surge on the sy s tem ; Nos. 1 and 2 feeders 
tripped on overcurren t a t  the “  B ”  station  
end and the Nos. 1 and  2 main transform ers 
tripped  on overeurren t on the  33 kV side. 
An a tte m p t was m ade to  re-establish supply 
by closing th e  No. 2 m ain transform er 
33 kV circuit b reaker b u t i t  again tripped . 
A fter exam ination of th e  sw itchboard, a 
second a ttem p t was m ade w ith success.

Two of the three-phase connections be
tw een No. 2 m ain  transform er and  the 
eurthing reactor showed th a t shorting had  
taken  place, and  the three-phase compound 
filled porcelain insulators on the la tte r  wrere 
damaged beyond repair. I t  was no t clear 
w hether the initial short-circuit had  caused 
th e  dam age to  the earthing reactor phase 
term inal porcelain. Possibly th e  branches 
which had  originally caused short-circuit
ing fell on top of the earth ing  reacto r tan k , 
and  on reclosing the 33 kV circuit breaker 
resulted  in  a  three-phase short to  earth  via 
th e  arcing horns. T his apparen tly  cleared 
the fault.

Only th e  overcurrent relays operated 
un d er' these fault conditions b u t it  should 
be m entioned th a t  th e  restricted  ea rth  leak
age relay had been disconnected due to  a 
defective sblenoid coil, and  this w astheonly  
relay arranged for in ter-tripping the 33 kV 
a n d '6.6 kV sides of the m ain transform er.

The protective equipm ent on th e  m ain 
transform ers and  earth ing reactor circuits 
norm ally included two-pole overcurrent 
and one-pole unrestricted  earth  leakage re
lay, and one-pole restric ted  earth  relay, 
together w ith Buehholz relays for alarm  
indication only. The relay settings were as 
follow s: —

2 .pole overcurrent P .B . relay 150 per 
cent. 0.3 T.S .M ., 3-200/5 C .T .s; 1 pole u n 
restricted  ea rth  leakage relay, 30 per cen t., 
1.0 T.S .M ., 3-200/5 C.T..s; 1 pole re
stric ted  ea rth  leakage relav, 20 per cen t.,
0.1 T.S .M ., 4 C .T.s.

T he i.r. te s t was satisfactory and ap a rt 
from dam age to  th e  th ree porcelain insula
tors and  term inals th e  reactor had suffered 
no fu rther damage.

Effect Upon Design
As a m a tte r of in terest it m ay be re

corded th a t  considerable trouble had  been 
experienced w ith liquid resistors on o ther 
undertakings, so m uch so th a t  m anufac
turers modified th e  design. A m uch smaller 
current-carrying capacity  per square inch 
of electrode and sm aller voltage drop per 
inch of liquid have been adopted. In  a 
num ber of installations flash-over had  re
sulted in  th e  destruction of the  associated 
earth ing reactor or earth ing transform er.

E arth ing  transform ers have now been 
designed to  w ithstand  such onerous short- 
circuit conditions.
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Electrical Notes from Colombo
Progress of the Hydro-Electric Scheme— Future Developments

C o n s t r u c t i o n a l  work a t  N orton
and  Maskeliya, in Ceylon, in connection 

w ith the H ydro-Elcctric Scheme, which was 
m ooted a num ber of years ago, is to  be 
accelerated in  order th a t the laying of the 
transm ission lines m ay be sta rted  two years 
hence, and  a  commencement m ade in  the 
supply  of power about 1948. Certain new 
appointm ents have been m ade w ith th e  ob
jec t of accelerating th e  work on the civil 
engineering side and th e  labour force of 400 
now engaged, is to  be doubled.

Mr. C. Elliot, who succeeded Mr. C. R . 
D ickinson, as chief resident engineer, is 
leaving owing to ill-health, and his piace 
is to  be filled by  Mr. C. Maconochie.

A new appoin tm ent is th a t of Mr. L. C. 
Phillips, as assistan t resident engineer,'and 
ano ther is th a t  of Mr. H . B lackburn, 
as mechanical superin tendent erector. This 
officer is expected to  supervise the work 
on the power house building.

Result of War Conditions
From  th e  tim e the contract for the con

struction  of th e  civil engineering works by 
th e  H industan  Construction Co. was te r
m inated in October, 1942, th e  work has 
continued w ithout a stoppage under de
partm ental adm inistration, b u t the pro
gress m ade has been slow. In  the m ean
tim e tenders have been called and accepted 
for the laying of th e  pipelines, the  electrical 
an d  m echanical p lan t and machinery, and 
tho  transm ission lines, b u t the contracts 
have been held in suspense owing to war 
conditions.

One of the m ain handicaps to  the p ro 
gress of th e  work has been the difficulty of 
a ttrac tin g  adequate labour to work on the 
scheme. Mr. .T. L. K otalaw ala, Minister of 
Communications and W orks, has now over
come the difficulty by  offering special 
facilities to  both skilled and  unskilled 
labourers. One is th e  establishm ent of 
canteens and another is to  supply the 
labourers w ith water-proof clothing, the 
labourers having complained of working 
under conditions of cold and wet.

In  order th a t th e  progress of th e  work 
m ay no t be held up  for w ant of m aterial, 
th e  M inister has m ade representations to 
th e  Secretary of S tate  for th e  Colonies 
asking for the highest priority  possible for 
th e  m aterial for the pipe-lines, th e  electrical 
and  mechanical plant and  m achinery and 
transm ission lines. The earlier allocation 
of 70 tons of cem ent per m onth  for con
structional work has now been raised to 
a b o u t 250 tons per m onth. I t is hoped to 
get the  allocation doubled to  500 tons a

m onth  when th e  labour force and super
visory staff are strengthened. The 
m achinery and  o ther equipm ent contracted 
for are expected to  arrive in th e  island in 
abou t two years time.

Mr. S. V. R am am urthi, A dviser to the 
Governor of Madras, accom panied by  Rao 
B ahadur N. G ovindaraja Ayyangar, chief 
engineer, visited recently th e  Periyar Lake 
to  investigate the possibilities of a hydro
electric project, beneficial to  both  Madras 
and  Travancore, and  the construction of a 
reservoir on the river Vaigai, some miles' 
up the Parenni Anicut. The reservoir would 
im pound 4 000 million cu. ft. of w ater, and 
would bring under cultivation 23 000 acres.

A schedule of heavy power equipm ent 
required by Ind ia  as soon as possible after 
the cessation of hostilities has been pre
pared and steps have been taken  to  reserve 
for Ind ia  tho necessary m anufacturing 
capacity. The to ta l capacity  reserved comes 
to aver 850 MW a t an  estim ated cost of 
Rs. 50 crores approxim ately. T he aggregate 
of new capacity  represented by  these 
schedules comes to nearly 65 per cent, of 
In d ia ’s existing installed capacity.

The G overnm ent of Ind ia  have consti
tu ted  a Technical Power Board. Besides 
the Chairm an, the B oard will initially have 
two full-tim e mem bers and  three part-tim e 
mem bers. The G overnm ent have appointed 
Mr. Mathews, Electrical Commissioner of 
the G overnm ent of India, as th e  chairm an 
and  have obtained the services of Mr. W. L. 
Voorduin from the U nited S tates as an 
o ther m em ber of the board. Before he w ent 
to  India, Mr. Voorduin was employed as a 
project officer of the Tennessee Valley 
A uthority . Ind ia  is to  follow, albeit cau
tiously and gradually, th e  program m e on 
which the Central E lectricity  B oard in the 
U nited K ingdom  have worked, and  it  is the 
hope th a t if such a  scheme of regional 
developm ent is adopted in Ind ia  the boon 
of electricity m ay be brought to  the door 
of everyone, high or low.

Ottawa.—The Dominion W ater and 
Power B ureau’s annual review of hydro
electric progress in the Dominion reveals 
th a t  war-time expansion in hydro-electric 
facilities has been v irtually  completed. 
New installations in 1944 to talled  nearly  
69 000 n .p . to bring C anada’s to ta l 
hydraulic developm ent to  over 10 000 000 
n.p. There were also im provem ents in 
transm ission netw orks and  sub-station 
facilities as well as extension of electric 
services to certain  rural areas.
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Fluorescent Lamps
Future Prospects— E.L.M.A. Statement on New Types

IT is impossible to  over-estim ate the im 
portance of the  fluorescent lam p as a war- 
winning factor in th e  field of m unitions 

production, for th e  up-grading of pre-war 
factory  lighting to  the standard  required 
b y  w ar conditions could no t have been 
effected w ithout it.

I t  was n o t only a  question of th e  im 
proved quality  of the lighting provided by  
such lam ps b u t it  was also tru e  th a t  only 
by  th e  use of fluorescent lam ps could the 
desired quan tita tive  increase in lighting be 
achieved w ithout a considerable rise in  
peak  dem and, and  the use of larger cables 
and  o ther transm ission equipm ent.

The lam p was, i t  will be rem em bered, 
invented and . developed in  th e  research 
laboratories of E .L .M .A . mem bers shortly  
before the ou tbreak  of twar, and  a  5 ft. 80 W  
size had  been perfected and  was already in 
lim ited use in  shops, factories, offices, and 
so on.

W hen w ar came m anufacturers, realising 
th e  u rgen t need for b e tte r  industrial light
ing, placed a t  the disposal of the  Govern
m en t the whole of the ir fluorescent lam p re 
search and  production  facilities, an d  re
stric ted  supplies of these lamps to  the w ar 
factories which m ost needed them .

Following th is, the  Governm ent set up  a  
special organisation for dealing w ith  th e  
im provem ent of industrial lighting and co
operated w ith the electrical industry  in  en
suring the effective and  economical use of 
fluorescent lighting. None could be used 
for o ther than  essential w ar purposes, and  
th e  only size allowed to  be m anufactured 
was the 5 ft. 80 W  lam p, because i t  was 
th e  easiest to produce in  large num bers.

Wider Range of Lamp Sizes
I t  is obvious th a t th e  fluorescent lam p 

m ay, din ing the  nex t few years, revolu
tionise bo th  lighting standards and  lighting 
m ethods in every field of artificial illum ina
tion. I t  is also obvious th a t  th e  single size 
w hich satisfied th e  needs of w ar-tim e in
dustry  will by  no m eans suffice for th e  
decorative and u tilita rian  requirem ents of 
peace-time lighting. However, m any w ar
tim e lim itations in  m aterials, m achinery and  
labour still rem ain, and  although th e  
m akers of th e  lam ps are  alive to  th e  fu ture 
possibilities, and have in  fac t developed 
and  produced experim entally a  varie ty  of 
new  lam ps, they  are not) y e t in a  position 
to  m ake any  definite sta tem en t on m arket
ing dates and  prices.

In  th e  belief th a t  those concerned w ith 
post-w ar planning will welcome w hatever 
prior inform ation is available on th e  sub
ject, however, the E.L.M .A. have an-

nounced th a t  the fu tu re  fluorescent range 
will include th e  following :—  •

A l l  a v a il a b l e  i n  D a y l ig h t  a n d  W a r m -W h it e . 
V o lt a g e s  : 2 0 0 /2 5 0  A .C .

L e n g th ,
ft.

D ia .,
ins. V oltage.

N o m ina l
W atts . C ap.

4 1* 200/250 40 B i-P in
3 1 200/250 30
2* l i 100/130 20
2 1 200/250 20
1** 1 100/130 15 M

* T h e se  lam ps operate  2  in  series (i.e ., 2 -20-W  or 
2-15 -W ) on  200/250 V a.c. m ains, o r  singly  on 100/130 V 
m ains.

All th e  new lam ps will be fitted  w ith 
Bi-Pin caps of American type  and  will be 
interchangeable w ith  the ir American 
counterparts—of th e  u tm ost im portance in  
connection w ith export business. 80 W  
lam ps will continue to  have B.C. caps for 
th e  present, b u t they  will be m ade in  due 
course w ith Bi-Pin caps.

Lamp Prices
W IT H  the ending of double sum m er 

tim e th e  m em bers of th e  E lectric 
Lam p M anufacturers’ Association an 
nounce th a t  th e  prices of tungsten  fila
m en t lam ps will be  reduced On and  from 
Ju ly  16 as follows :—

Single Coil for 100 to  130 V and  200 to 
260 V.

R educed P urchase
W atts . Price. T ax .

15, 25, 40 s. d . s. d .
a n d  60 Pearl and  Clear ... 1 3  4

/5 ,, , , . . . 1 7  5
100 ,, „  ... 1 9 6
150 „  ,, ... 2 9 8
200 Clear —- . . . 4 6 1 2
300 „ —  ... 8 0 —
500 ,, —  ... 10 6 -

Coiled Coil for 200 to 260 V.
40 Pearl   1 6  5
60* „  .......  1 6  5
75* ,,   I S 5

100* ,,   1 10 6
* Available as soon as possible.

D etails of reduced prices of o ther types 
are available, on application to  th e  m em 
ber firms.

* * *
T hom  Electrical Industries, L td ., an 

nounce th a t w ith effect on and  from  Ju ly  
12, the retail prices of A tlas incandescent 
lam ps a re  being reduced. The 15 to  60 
W  types, single coil, clear and  pearl are 
being listed a t  Is. 3d., an d  th e  100 W  
a t  Is. 9d., p lus purchase tax . T he new 
coiled-coil prices for the equivalent w at- 
tages are Is. 6d. and  Is. lOd. respectively, 
plus purchase tax .
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El e c t r i c i t y  supply to aerodromes
m ust toe one hundred  per cent reliable, 

and  th is m ay be ensured by either dupli
cating the supply, preferab ly  from  separate 
undertakings, or by th e  installation of 
emergency stand-by generating p lan t. 
W hen an  aerodrome is s itua ted  on or near 
th e  ¡boundary of two supply au thorities’ 
areas, ithe provision of two independent 
supplies is practicable, b u t otherwise two 
h .t .  tappings from  one au thority  have to  
suffice. In  addition, i t  is an  advantage, 
and  often essential, to m aintain portable 
lighting equipm ent which is e ither avail
able a t  short notice or is laid in position 
on th e  aerodrom e ju s t before dusk.

Central Control
Aerodrome lighting, including boundary' 

lighting, should be  controlled a t  one central 
ipoint, preferably in th e  control tower 
w here i t  can be operated  as circumstances 
dem and. O ther lighting, such as ob
struction  lights n o t in  the im m ediate 
vicinity of the airfield m ay be controlled 
by  regional authorities under the d irect or 
ind irect control of the Air M inistry.

A lthough the aerodrome installation m ay 
be planned well in  advance, there will 
usually arise, due to specific local con
ditions and  requirem ents, a  num ber of 
points w hich can only be settled  on the 
site. I t  is therefore, advisable to  ensure 
th a t  all these points are finally settled be
fore th e  actual w ork is commenced and 
if possible, even before a tender for th e  
w ork is subm itted . W hile th e  contractor 
m ay have recom m endations to m ake 
which, from  his experience of lighting and 
installa tion  work, he knows would be of 
technical advantage, he should always 
bear in m ind th a t  w hat m ay appear 
satisfactory  on th e  ground m ay no t al
ways be  so from  a  flying point of view. 
On th e  o ther hand, th e  flying m an m ay 
have proposals to p u t  forw ard, also of a 
technical na tu re , b u t he m ay no t ap 
preciate th a t  some of them  are im practic
able. Close collaboration betw een th e  
engineering and  flying personnel should, 
therefore, a t  all times be  exercised.

W here cables are used, an d  since any' o ther 
form  of servicing m ay be regarded as a 
potential obstruction to  a ircraft such cables 
should be employed wherever practicable, 
they  should be laid as early  as 
possible a fter the comm encement of 
construction. Once concrete runw ays, tax i 
tracks and grass surfaces are laid  they  
should no t be d isturbed if th e  efficiency of 
th e  aerodrom e is no t to  be im paired, and

* P a r ts  I  a n d  I I ,  T h e  E l e c t r i c i a n ,  J u n e  22 a n d  29.

th e  contractor who has n o t installed his 
cables b y  the tim e these surfaces are  
m ade m ay find th.at he m ust then  run  
his cables along circuitous routes, and 
thereby raise his costs. I t  is in fact, al- 
way's advisable ito lay a num ber of em pty 
conduits where there is a likelihood of su b 
sequent additions or a lterations, especially 
a t  intersections of runway's and  lanes lead
ing off taxi-ing tracks to  hangars and  o ther 
points of dispersal.

Owing to  the size of even ithe sm allest 
aerodrom e, w iring is a  large item  of cost, 
particu larly  where boundary  lighting is 
installed. A little  fo rethought m ay, how
ever, save several miles of cable. Since 
such saving in cable has always been a  
serious consideration in aerodrom e light
ing installations, boundary  lights installed 
before the w ar wore usually w ired in series, 
th e  fittings being specially designed to  en 
sure th a t  should they  be dam aged by 
an a ircraft, the series circu it would n o t be 
in terrup ted .

Series lighting m ay not, however, be 
practicab le  in  the  fu tu re , in th a t ligh t
ing policy m ay  be completely changed as 
a  resu lt of the need for m ore powerful 
illum ination.

Of greater im portance th an  saving in 
wiring costs is, of course, the obstruction 
factor and  if overhead lines are likely to  
cause obstruction  they  m u s t foe ruled ou t. 
Aerodrome installations, once completed, 
m ay  be regarded as perm anent, and i t  
would, therefore, bo cheaper and  more 
satisfactory if all servicing was laid under
ground, even in  those areas where root 
crops and  deep ploughing require those 
cables w hich cross neighbouring fields to  
be laid deeper than  norm ally.

Flexibility of Installations
An essential feature  of good aerodrome 

lighting practice is flexibility, in the sense 
th a t th e  aerodrome authorities m ay 
operate their flying services in  exceptional 
circum stances. F o r instance, th e  quick 
circulation tracks for taxi-ing to  enable 
large num bers of a irc ra ft to  land  in a  short 
space of time, necessita te some m easure of 
local and flexible control. T he unsettled  
w eather conditions which are  a notable 
feature in G reat B ritain , m ay  resu lt in the 
landing of m any tim es the norm al traffic 
a t  an aerodrom e, because fog and  low 
cloud p reven t their landing a t  the aero
drom es to  w hich they  were originally 
directed.

All types and  sizes of a ircraft m ay, there
fore, have to  be handled  sim ultaneously. 
W here quick circulation tracks are p ro
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vided so th a t a irc ra ft which do not require 
the full length  of the runw ay for landing 
can tu rn  off as early as possible, and  so 
clear the runw ay for the nex t, the illumi
na ted  circulation tracks should be locally 
controlled a t  the points where they are fed 
from  the m ain lighting system  so th a t  they  
are  operated  only when circum stances re
quire ; th a t is, they  m ay be sw itched on 
ju s t prior to  th e  a irc ra ft landing and 
sw itched off again when norm al conditions 
a re  resum ed. A lthough the initial wiring 
would need to  be of a  larger capacity  than  
required to  supply the m ain  installation, 
i t  would ultim ately  be cheaper th an  wiring 
a t  a  la te r da te  d irect from the main dis
tribu tion  point.

Types of Fitting
Before the w ar there was an  increasing 

tendency to  use flush-m ounted lighting 
littitigs, so th a t a irc ra ft could run  over 
them  w ithout dam age to e ither machine or 
fitting. Since these have in the p a s t stood 
up to m ost forms of abuse, and  since tran s
port a irc ra ft will in the fu tu re  tend to  be 
heavy in type, it  is an tic ipated  th a t flush- 
m ounted fittings will be adopted  as s tan 
dard, w ith pedestal series fittings falling 
into disuse. F lush  fittings are norm ally 
housed in concrete blocks, placed in posi
tion during the construction of a  runw ay 
on the aerodrom e sub-surface, an d  a l
though every caTe m ay be exercised in 
placing these so th a t th e  fittings will be 
flush.when the top surface is laid, i t  is often 
difficult to  ascertain  th e  level of the final 
surface. The resu lt is th a t th e  fittings are 
recessed and  th e  efficiency of the lighting 
lowered. Provided th e  fittings are n o t 
potential obstructions o r likely to  damage 
the tyres of aircraft, i t  is a  good rule to 
fit them  so th a t  when the final surface has 
consolidated they  will be, if any th ing  
slightly “  p roud .” Once th e  blocks have 
“ settled  ”  and  the runw ays or aerodrome 
surface has consolidated, the aspha lt m ay 
be “  topped ”  up around  each fitting to 
provide a  “  flush ”  installation.

Good m aintenance is essential and  as 
aerodrom e lighting is a  specialist job, every
o n e  connected w ith i t  should be specially 
trained to ensure th a t  he is fully conver
san t w ith every aspect of the installation 
and  equipm ent. D aily inspection should 
be carried o u t thoroughly, and each m orn
ing every light should be exam ined for 
serviceability so th a t  repairs m ay  be com
pleted before d a rk ; ju s t before dusk the 
installation shoiild bo inspected again. 
W ith  runw ay aerodromes, grassorconcrete , 
each flare p a th  should be  inspected, and 
not only th a t in use a t  the tim e ; this is 
necessary in case the direction of the  wind 
should change during the n igh t and  another 
flarepath  be p u t in to  service. In  no 
circum stances should lam ps be allowed to 
bum  ou t, b u t each should be replaced

a t  the end of its  estim ated life. A system  
of lam p changing, e .g ., records, should be 
devised to  ensure th a t  th is is carried ou t. 
A lthough fighting engineers have always 
impressed upon users the desirability  of 
changing lam ps before they  b u m  out, this 
is of special im portance in regard  to  aero
drom e fighting, in th a t fau lty  lam ps m ay 
resu lt in an  error of judgm ent on th e  p a rt 
of a  pilot, while decreased fight o u tp u t 
from  inefficient lam ps during bad w eather 
m ay m ake it  impossible for a pilot to land 
his a irc ra ft w here otherw ise he would be 
able.

A part from periodic inspection and  sm all 
repairs, servicing w ork connected w ith 
aerodrom e fighting and  its ancillaries 
should no t be heavy, provided th e  inspec
tions are carried • o u t frequently  and  
m ethodically. F u rth er, if small repairs 
are  carried o u t a t  once, few, if any, m ajor 
faults should occur, th a t  is, provided the 
installation is well designed and  installed. 
The m aintenance staffs m ay therefore be 
com paratively sm all in num ber. Twenty- 
four hours servicing is, how ever, essential.

Since operational efficiency of an  aero
drom e a t  n ight is dependent upon the 
speed a t  which electrical repairs are carried 
o u t (upon w hich factor the lives of passen
gers and  crews m ay depend), every facility 
should, be given to  servicing personnel. For 
example, those on du ty  should be provided 
w ith quick m ethods of tran spo rt. P ost
war aerodrom es will probably have ru n 
ways up to  two miles long, which means 
th a t  the tax i track  or effective perim eter 
of such an aerodrom e m ay be of th e  order 
of six miles in length.

A lthough i t  is n o t possible to  envisage 
a t  this stage m ore th a n  the general char
acteristics of civil aerodrom es of the post
w ar period, there is no doub t th a t  some 
research is necessary to  ensure th a t  B ritish 
aerodrom es are a t  least well and  adequately 
illum inated.

H A M S H A L L  “ B "  ST A T IO N
M ention was m ade a t  a  m eeting of 

B irm ingham  City Council on Ju ly  3, th a t  
the first half of the new H am s H all “  B 
power sta tion  was officially opened by the 
then  Lord Mayor, Aid. W . S. Lewis, on 
Ju ly  23, 1943. A t p resen t two 50 000 kW  
turbo-alternators are in commission and 
have already generated  about. 1 514 000 000 
units, largely fo r w ar industries. The cost 
together w ith the m ain transmissionl lines 
was £5 450 000. The commissioning of a 
th ird  50 000 kW  set. in course of erec
tion, will com plete the first half of the 
sta tion , and the second half is now under 
construction. W hen com pleted, th e  to tal 
capacity  will be  300 000 kW  and  the to tal 
cost, together w ith transm ission fines, is 
estim ated  a t  £12 000 000.
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Electrical Personalities
H'e are always glad to receive from  readert news o f their eocial and basinets activities fo r  

publication in  this pace. Paragraph* should be a t  b rie f a* pot.eiblt
Mr. J. R. Hawes, power sta tion  superin

tenden t a t  R otherham , is to  re tire  in  
A ugust.

Mr. D. B. Hoseason has been appointed
ass istan t m anaging director of th e  B rush 
Electrical Engineering Co., L td .

Mr. R. G. Golding, deputy  borough 
electrical engineer of Y arm outh , has been 
appointed  borouah electrical engineer a t 
W allasey.

Mr. j .  A. Hunn has retired  from the 
board  of Laurence Scott and E lectro
m otors L td ., and  his position as a  director 
in charge of m arine sales will be taken  
by Mr. P. Clarke.

Dr. E. W. Smith has been re-elected 
P residen t of th e  In s titu te  of Fuel for the 
y ear ending O ctober, 1946. This will be 
his th ird  year of office. Mr. J. F. Ronca, 
a  m em ber of Council has  been elected 
honorary secretary.

T he Midland E lectric M anufacturing Co., 
L td ., have ju s t com pleted their 1945 sales 
conference. In  pre-w ar years this was an  
annua! event. T he photograph, repro
duced on this page, is of the gathering of 
representatives and  head office start.

B radford E lectricity  Comm ittee has re
ported  th a t Mr. T. H. Carr, electrical en
gineer and  m anager, had  received an  in 
v ita tion  to  ac t as a  technical adviser to  
th e  Allied Control Commission _ for 
G erm any; b u t th e  Comm ittee could no t 
perm it him  to  accept th e  appointm ent.

F o rty  of th e  technical assistants from 
the  R o tax  Laboratories recently  saw a per
form ance of the Tom m y T rinder show,

'■ H appy  and  Glorious,”  a t  th e  Pallad ium . 
This was followed by a  d inner a t  the  
Ariston Grill.

B lackburn E lectricity  Com m ittee has 
placed on record appreciation of th e  ser
vices of Mr. F. Barrell, depu ty  electrical 
engineer, recently  appoin ted  to  a  sim ilar 
position a t  Leeds. In  view of th e  difficul
ties of obtaining skilled replacem ent staff, 
th e  M inistry of L abour and  th e  E lectricity  
Commissioners a re  to  be inform ed th a t  th e  
release of Mr. B arrel: can only be agreed 
upon subject to  a  satisfactory  su b s titu te  
being engaged.

Consequent upon th e  d ea th  of Mr. 
W. A. Pear man, th e  general m anager an d  
secretary. Sir Leonard Pearce, the” engin
eer-in-chief, will, fo r th e  tim e being, 
undertake  th e  m anagerial duties o f th e  
London Pow er Co.. L td ., and  he  becomes 
th e  chief executive officer. Mr. Bernard 
Higgins, assistan t secretary , has been ap
pointed  secretary  of th e  com pany. Miss 
Janet E. Hocking has been appointed  
assistan t secretary .

Mr. Duncan W. Low. announces th a t  
he has resigned his position as d irector of 
B ritish  N ational E lectrics L td ., A rchibald 
Low Electrics L td ., and  th e  J .  P . T ubu la r 
H eater Co. L td . H e has floated a  new 
com pany, to  be known as D uncan Low 
L td .. 299. Beil S treet. Glasgow, C.4. th e  
activities of which will be devoted to  th e  
m anufacture  of electric w ater heaters, 
electric oil heate rs, etc^ I t  is no t expected 
th a t th e  com pany will be  in  production 
until th e  la te  au tum n .

Group taken at the M-ILM. first sales conference since 1S39, on June 25 and 2S. Mr. W. L. Barber, 
founder and chairman of the company is seen with representatives and members of the executive 
staff. Yorkshire readers will recognise Ln-Comdr. J. C. TuraboIL, peace-time representative for 
that territory and now serving with the Royal Navy, who, together with Lieut. A. J. Gardner, of the 

London area, obtained special leave to attend the conference
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On Ju ly  7, the W illesden works of the 
B ritish Thom son-Houston Co., L td ., saw 
the revival of A pprentices’ P aren ts D ay, a 
function which had  taken  place annually  
since 1929 un til the w ar caused its  post
ponem ent. On arrival, the  paren ts, in 
small parties, w ere conducted round  the 
works by apprentices. A fter tea , the chair 
was taken  by  Mr. T . H ands, m anager of 
th e  W illesden works, who welcomed the  
visitors and  spoke of the purpose of the  
visit and  m atte rs  affecting the appren tice
ship schemes. Mr. H . T rencham  gave a 
review of th e  annual essay com petition, the 
prize w inners in  which w e re : 1s t  year,
V. G. Johnston ; 3 rd  year, D. L. H arris; 
4 th  year, P . A. Johnson ; and  5th year, 
J .  L. W. Hope, who also won the medal 
for the best essay of th e  year. Mr. 
R . C. Snewing, apprentice supervisor, 
gave the draw ing office exam ination 
results, which enable trad e  apprentices to  
transfer to  the draw ing office course. Mr. 
C. G rad, chairm an of the  A ppren
ticeship Committee spoke on th e  general 
policy of the com pany as i t  affected a p 
prentices. T here w as a n  exhibition  of 
hobbies and  models m ade by apprentices.

The Marquis of Reading,, and  Mr. G. 
Bradlaw have been appointed directors to 
fill vacancies on th e  board  of the Palestine 
E lectric Corporation, L td . Mr. James de 
Rothschild, who h a d  resigned from  th e  
board on his appo in tm en t as Jo in t Parlia
m en tary  Secretary to  th e  M inistry of Sup
ply in  the la te  G overnm ent, has been re
appointed  director. Mr. G. B radlaw  is 
continuing as director an d  secretary .

I .E .E . Council have aw arded the K elvin 
Prem ium  to Mr. G. F . S ho tte r; th e  John  
Hopkinson Prem ium  to  Mr. R . J .  Halsey, 
Non-Section Prem ium s to  Messrs. H. 
Frohlich, (A yrton Prem ium ), G. A. Juhlin  
and  R . Pohl (Llewellyn B. A tkinson P re 
mium), Installa tions Section Prem ium s to  
Messrs. R . 0 .  Ackerley (Crompton 
Prem ium ), R . T . L ythall (Swan 
Prem ium ), and  L. S. A tkinson (E x tra  
P rem ium ); M easurem ents Section P re 
miums to Messrs. L. H artshorn , and  W . 
W ilson, (Silvanus Thom pson Prem ium ), 
Mr. D. J .  Desmond, Mr. H . J .  Josephs 
(E x tra  P rem ium ); R adio  Section Prem ium s 
to  Prof. Willis Jackson , and  Mr. J .  S. A. 
F orsy th  (D uddell Prem ium ), Mr. K . R . 
S turley (Ambrose Flem ing Prem ium ), and  
Mr. D. G. F ink  (E x tra  Prem ium ) ; T rans
mission Section Prem ium s to  Mr. D . B. 
Irving, (Sebastian de F e rran ti Prem ium ), 
Messrs. W . K idd an d  E . M. S. M cW hirter 
(John Snell Prem ium ), Messrs. R . C. H a t
ton and  J .  McCombe (E x tra  Prem ium ), 
and  Mr. J .  L . C arr, (E x tra  Prem ium ); 
Fahie Prem ium  to  Messrs. R . B . A rm 
strong, and  J .  A. Sm ale; Paris Exhibition, 
1881, Prem ium  to Messrs. L. J .  C. Connoll.

0 .  W . H um phreys, and  J .  L . R y c ro f t ; 
Overseas Prem ium  (For Senior Members) 
to  Mr. R . H . P au l; S tuden ts’ Prem ium s 
(value £10) to  Messrs. W . M. B utler,
G. B. D ownham , J .  R . H anchett, J .  
Willis, L t. L. B . Knowles, R .N .V .R .; 
S tuden ts’ Prem ium s (value £5) to  Messrs. 
J .  B anks, H . B urton , T . E . Calverley, 
J . B . H igham , A. C. R obb, W . B . R obert- 
shaw.

Obituary
Mr. J. D. Lindsay of L indsay and  W ard, 

Newcastle-on-Tyne, on Ju ly  5, aged 66 
years, following an  operation. H e was 
well know n in  electrical and  m ining circles 
in  the N orth -E astern  d is tric t. Mr. 
Lindsay h ad  represented  Bruce Peebles 
and  Co., L td ., as their agen t in  th a t  area 
since 1912. H e  had  also represented  
Sw itchgear and  Cowans, L td ., for a  long 
period, and  in  the m ining m achinery 
sphere. W alker B rothers (W igan), L td ., 
and Wilson Forge.

Struggle for Freedom
TH E  relationship betw een th e  long 

struggle of the B ritish  people for free
dom and  th e  issues a t  the recen t General 
E lection w as em phasised by Sir E rn es t 
Benn, a t  B radford  last week, in  a  speech 
supporting  th e  candida ture for B radford  
N orth  of his son, M ajor John  B enn, in  the 
N ational Conservative in terest.

Sir E rn est said th a t  for ten  centuries 
the B ritish  had  carried on a  consistent 
struggle for freedom  from  au tho rity , alw ays 
pushing responsibility downwards, ju s t as 
was done in  business, un til the  lowest was 
m ade to  feel th a t  he as an  individual 
counted for som ething.

The Socialists w anted  to  abolish the 
foundation on w hich th is country  was bu ilt 
and  substitu te  S tate  control. Nobody, 
anyw here, was to  be responsible for any 
thing.

Pursuing the struggle against control, we 
had  produced in our th ickly  populated 
island the h ighest stan d ard  of living ever 
known to  m an in  any  country  a t  any  time. 
I t  was certainly n o t done by organisation, 
and  no G overnm ent h ad  any th ing  to  do 
w ith it. I t  could only be explained by th e  
sterling  quality  of the  individual people of 
B ritain , n o t to foster th e  disease of Govern
m ent, b u t to  g e t rid of it.

Of controls, Sir E rn est said  no one could 
be so foolish as to  imagine they  could all 
go a t  once. The Prim e M inister, in 1940, 
h ad  said in th e  H ouse of C om m ons:

Parliam ent stands custodian of those sur
rendered liberties, and  its  m ost sacred d u ty  
will be to  restore them  in the ir fulness 
when victory has crowned our exertions 
and  our perseverance.”
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News in Brief
Public Address Inquiry.—Bexhill Cor

poration  is to  inquire into the cost and 
tim e of delivery of a  public address and 
amplifying equipm ent.

Electric Food Conveyors.—The Middle
sex C.C. H ealth  Committee is to provide 
22 electrically-propelled pre-heated  food 
conveyors and  five container.-, w ith  neces
sary wiring, for th e  N orthern County 
H ospital a t  an  estim ated cost of £1 645.

Telephone Employees’ Gift.—An addi
tional donation of £150 to  the Lord Mayor 
of L iverpool’s W ar F und  has been m ade 
by  employees of the A utom atic Telephone 
and  E lectric Co., L td .

All-Electric Kitchen.—The Wessex Elec-

New Power Station Laboratory.—Sanc
tion  has been received by Leeds Corpora
tion for th e  borrowing from  the E lectricity  
Commissioners of £16 500 for the provision 
of a  chemical laboratory  and  workshops a t  
K irkstall power station .

Chester Exhibition.—An “  E lectricity  
Looks Forw ard ”  exhibition was opened in 
the Chester Town H all, yesterday , Ju ly  12. 
I t  is a  jo in t ven ture  in  which the Chester 
electricity undertaking, the Mersey Power 
Co., the  Mid-Cheshire E lectricity  Co. 
L td ., E lectricity  D istribution of N orth  
W ales L td ., Oswestry, an d  Mold electricity 
undertakings are in teresting  them selves. 

Electricity versus Gas.—The Housing
tric ity  Co. are exhibiting an  all-electric Committee of the Marlow U.D.C. has re
kitchen a t  the Town 
H a l l ,  H ungerford,
B erks, from  Ju ly  17 
to  2 1 .

P o u l a p h o u c a  
Scheme.—The final
tu rb ine  for the Poula
phouca Falls hydro
electric scheme on the 
Lifiey is due to  arrive 
a t  D ublin shortly .

C o l l e g e  Bakery ! 
Equipment. — A t a

m eeting of the Cardiff E lectricity  Comm it
tee  the E lectrical Engineer suggested th a t 
up -to -date  equipm ent should be provided 
for the bakeries a t  the Technical College, 
and  i t  was decided to  ask the college com
m ittee  to  specify the  requirem ents so th a t 
fu r th e r consideration could be given to  th e  
m atte r.

Electrification of Pumping Station.—The
W atford Corporation W ater Committee is 
to  consider th e  electrification of one of the 
pum ping stations where the p lan t is 30 
years old, and  w hich the w ater engineer 
s ta tes is by no m eans as efficient as m odem  
electrical p lan t.

London Borough Street Lighting.-— St. 
Marylebono W orks Comm ittee reports th a t 
the restoration  of full public lighting will 
call fo r an  annual increase in the consum p
tion of coal of ab o u t 4 700 tons. As i t  has 
been advised th a t  the type of coal used is 
no t suitable for domestic use, the Com
m ittee does no t propose postponing the 
pu tting  of such lighting in to  effect.

Lighting Installations. —  Following a 
questionnaire subm itted  to  housing appli
cants, the  Billingham-on-Tees U.C. has 
decided to  instal electricity for all pu r
poses in 300 temporary' houses. The Pang- 
boum e Parish  Council has approved a  
scheme subm itted  by th e  W essex Elec
tric ity  Co. for installing ' mercury-filled 
lam ps in the d istrict.

T W E N T Y -F IV E  Y E A R S  AGO
77R 0M  T h e  E l e c t r ic ia n  of 

JT  Ju ly  9, 1920: Am ong the
recent connections to the electric 
supply departm ent of Manchester 
Corporation are the gas offices, 
which have been wired for electric 
lighting.

comm ended th a t elec
tricity be adopted  for 
council houses in pre
ference to  gas. The 
houses will be wired 
for electric lighting, 
wash boiler, refrigera
to r and  immersion 
hea te r in  the ho t 
w ater tank . E lectric 
cookers will be sup-

  plied on the hire-
purchase basis.

Radio Licences.—T h ere , are 9 710 850 
holders of wireless receiving licences in 
G reat B rita in  and N orthern  Ireland , an 
increase of abou t 250 000 over th e  figure 
for th e  same date  las t year.

Liverpool’s E.R.A. Subscription.—Liver
pool E lectric Pow er and  lig h tin g  Com
m ittee has approved th e  paym ent of 
£1 061, as annual subscription to  the British 
E lectrical and Allied Industries R esearch 
Association.

Kitchen Units.— St. Marylebone Housing 
Com m ittee has appointed  a  sub-com m ittee 
to  m ake arrangem ents for standard ised  
kitchen un its in connection w ith th e  erec
tion of flats a t  the Barrow  Hill and  Church 
S tree t E sta tes.

Wages In Contracting Industry.—In  ac
cordance w ith the W ages (W ar A djusts 
m ent) ' Agreem ent as from the th ird  pay  
day  in  Ju ly , the Cost of Living (War) 
A ddition is to be 5d. per hour, such 
addition to  rem ain cu rren t up to  and in 
cluding the second pay  day in October 
nex t.

Social Item.—T he W essex E lectricity  
Com pany’s social and  sports clubs a t  
W allingford, recently  held th e ir first an 
nual sports d ay  on the ground of th e  local 
gram m ar school. M embers from  th e  
M ortim er and  P angboum e branches were 
present, and  the prizes were d istribu ted  by 
Mrs. Morgan, the d is tric t m anager’s wife.
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Colour as Factor in Production
Lighting in Relation to Brightness of Surroundings

BY now the influence of lighting on 
production is widely appreciated land 

th e  standards of lighting in tensity  in the 
m odern factories are far in advance of the 
pre-war levels. The studies of th e  Indus
tria l H ealth Research B oard on industrial 
health  and its relation to  light, ventilation 
and  w arm th have been exam ined by indus
tria lists concerned with the problem s of 
o u tp u t and  fatigue.

These researches have shown th e  prim ary 
im portance of good lighting and  have made 
clear to  m any people exactly  w hat is m eant 
by  the term  “  good lighting.”  I t  is now 
realised th a t  th e  general brightness of a , 
factory affects th e  morale and the feelings 
of those working there. A dim ly lit factory 
is depressing : good lighting makes workers 
feel cheerful and  induces a constructive and  
■energetic mood.

A part from th is general effect, there is 
the effect of special local illum ination “  on 
the jo b ,”  th e  use of very high intensities on 
fine work and  th e  greater efficiencies which 
come from less spoilage, fewer accidents 
and  higher standards of cleanliness. But 
these are  no t all: More and more, a tten tion  
is being directed to  th e  effects of colour in 
lighting : for instance, light colours ac t to 
p reven t glare which commonly arises from 
th e  contrast of a very  bright light seen 
against a dark  background. Bad lighting- - 
an d  th is m ay mean a high in tensity  causing 
glare and  subsequent eye fatigue—-ignores 
th e  values of colour. Studies of eye fatigue 
show th a t tiredness of th e  eye muscles be
comes rap id ly  com m unicated to  o ther parts  
of th e  body : a  worker soon develops tired
ness “  all over ”  and  slows down h is  ou t
pu t.

Eye Fatigue
I t  appears th a t the comm onest causes of 

■eye fatigue are unnecessary movem ent, 
tension and  constant ad justm ent in the 
m ovem ents of th e  seven muscles which 
•operate th e  eyeball. These factors can be 
m itigated by  th e  righ t use of colour. Gazing 
a t a long, monotonous grey machine the 
eye wanders a long w ay w ithout having 
any th ing  to  hold it  still a t  any  specific 
place. Again, if th e  colour of a fabric is 
very  similar to the colour of a  fnaehine, the 
effort needed tp  distinguish betw een the 
two becomes a  source of eyestrain. Simi
larly, violent contrasts force rap id  ad ju s t
m ents of th e  eyes. A worker receives these 
contrasts if he has to look up  from a  light- 
coloured machine to  a  dark  wall or from 
a  dark-coloured m achine to a  light wall.

Investigations into w ays of im proving 
such  conditions as these have  been made in

th is country  and  in th e  U .S.A . by  lighting 
engineers and pa in t m anufacturers, until 
certain principles have been established 
and  definite schemes and arrangem ents of 
colours have been applied to m achines and 
their background. In  the U.S.A. the P itts 
burgh P late Glass Company and the du 
P o n t de Nemours Company are loaders in 
this new field. In  G reat B rita in , and  Im 
perial Chemical Industries, L td ., W. & J . 
Leigh, L td ., of Bolton, and  the Lighting 
Service B ureau have con tribu ted  to studies 
and were associated w ith  o ther firms last 
au tum n in a technical display of ligh t and 
colour. This display featured  modern 
electric lighting and  th e  application of 
colour to mill interiors and m achinery, and 
was organised by  th e  R ecruitm ent and 
T raining D epartm ent of the Cotton Board 
a t  M anchester.

Colour Dynamics
W hile each firm in th is field is developing 

its own technique, there is a  certain simi
la rity  in m ethod. We m ay take, as an 
illustration of m ethod, the “  Colour 
Dynamics ” system  of th e  P ittsburgh  P late  
Glass Company. In  the pain ting  of a  
machine, th e  first essential is to separate  
th e  critical from the non-critical parts. The 
critical or operating parts  should be given 
a colour which comes quickly to  the eye in 
strong con trast to  th e  non-critical or 
sta tionary  parts . This is term ed a  “  focal 
colour,”  since it  focuses th e  w orker’s" a tte n 
tion exactly  where i t  ought to  be and  cuts 
down the unnecessary w andering of his 
eyes which takes place when the entire 
m achine is pa in ted  a  dull, m onotonous 
grey.

The critical parts  of the machine should 
be brought forward into th e  field of vision 
by  th e  proper use of colour and th e  non- 
critical p a rts  should be dropped back. 
W hat is generally called “  m achine grey ”  
does partially  achieve th is effect, b u t it  lias 
the  defect of being depressing. A great 
im provem ent is secured by  using a  soft 
green as the  “  receding ”  colour for the 
body of th e  m ach in e : no o ther colour has 
such a  restful and  relaxing effect on the 
hum an eye as green—it is N atu re’s most 
w idely used tone.

The focal colour m ust be in  sharp con
tra s t w ith the  non-critical parts  of the 
machine and, also, w ith th e  m aterial being 
m anufactured. E vidently , a  focal colour 
of grey would be useless for alum inium 
w orking as there would be continuous eye
stra in  in try ing  to distinguish betw een 

m aterial and  machine. W here, however.
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the  double contrast of colour is obtained, 
eye travel is discouraged and  tension is re
duced.

T he psychological effects of colour are as 
im portan t as the  physiological effects, for 
colours can be disturbing, depressing, u p 
lifting, restful or cheerful. J n  how m any 
factories, for instance, the walls and  ceil
ings are so drab th a t they  suggest a  cloudy 
and  dam p au tum n even ing ! People are 
open to  suggestion in  the ir environm ent 
and the effects of changing a  drab su r
rounding to  colours which suggest sunlight 
are ap p aren t im m ediately in the general 
feeling of th e  workers. Again, in work
shops where tem peratures rem ain high 
owing to th e  processes involved, cool col
ours can be applied, such as blue and 
w hite. In  contrast, where low tem pera
tu res m ust be m aintained, th e  w arm  col
ours can be used to  create an atm osphere 
of “  w arm th in the m ind .”

Eyes focussed on a job need restful sur
faces to relax on. The walls in the w orker’s 
field of vision m ust no t bo in such contrast 
w ith his m achine th a t he has to make rapid 
ad justm ents every tim e he glances from one 
to  the other. All surfaces on which the 
eyes re s t should have practically th e  same 
general tone of colour (though no t neces
sarily the sam e colour) as th a t  which the 
w orker sees while concentrating on his job. 
I t  is well known th a t the  hum an eye, after 
seeing an excess of one colour, compensates 
by  seeing the  com plem entary shade of th a t 
colour when the eye moves its  gaze to  an 
o ther light-coloured surface. As an illustra
tion : if a worker has been working on a 
strong red m aterial, when he glances a t  a 
w hite wall, he will see green for a few 
seconds. To avoid this confusing effect it is 
helpful to  p a in t the  wall in  a  comple
mentary' colour such as green.

Sense of Space
The effects of surfaces and machinery', 

pipes, e tc., on the sense of space is im
p o rtan t. A ceiling clu ttered  up  w ith pipes, 
wires, cross-beams, e tc ., often has th e  effect 
of weighing down on those working beneath 
it. This can be counterbalanced by  using 
a colour which m akes these surfaces 
recede from  the  vision. W here direct 
lighting is employed, a  soft greeny-blue 
shade produces th e  receding feeling and 
enlarges th e  apparen t space.

These points are borne ou t by  factory ex
perience. In  th e  “  Mill Lighting and 
Colour ”  pam phlet describing the exhibi
tion held a t  M anchester las t autum n, a 
good exam ple of w hat happens is quoted : 
“  A well-illuminated room in a factory' had 
w hite walls. There were complaints of 
fatigue and  eye-strain while working a t  the 
machines. Nervousness and  tension were 
noted in  th e  tendency of th e  employees to 
leave their work frequently' and to be

fidgety and irritable. S tudy revealed th a t 
the walls and pillars caused glare and  dis
traction . In  glancing up, the eye w as 
sa tu ra ted  w ith brightness. W hen it  re
tu rned  to  its task  there  was a  tem porary'
“  blind ”  period, during which the opera
tive had  to  w ait for her vision to  ad ju s t 
itself to the darker working areas. After 
painting th e  walls a  soft bluish-green, 
greater visibility was effected. In  glancing 
up , the  subdued surroundings were restful 
and relaxing. W hen a tten tion  was again 
directed to  the work, there were no blind 
or h a lt periods.”

Grading of Colour
Colours m ay be classified and graded 

according to character and significance. For 
instance, there are focal colours, restful 
colours, stim ulating  colours and  identifica
tion colours. The focal groups are “  anti- 
camouflage ”  colours, vivid y'ellows, blues 
and rods, e tc., which a tt ra c t a tten tion  and 
give emphasis to things. T hey are used to 
highlight the critical parts  of a  machine and 
to  m ark dangerous projections or sharp  dif
ferences in floor level which m ight cause 
in jury. R estful colours, as noted, have the 
function of soothing th e  ey'e and are pastel 
in tin t. Stim ulating colours are gay and 
lively and are generally b es t used in can
teens and recreation rooms since they  tend  
to  bo too d istracting  in workshops. Iden ti
fication colours are  strong colours for identi
fying pipes, conduits, ducts and cables in 
buildings. The British S tandards In s titu 
tion has specified a list for specific pu r
poses : air, w h ite ; electricity, o ran g e ;
steam , crim son; w ater, central heating, 
turquoise b lue ; w ater, fire, red, etc.

In  factories especially', colour codes for 
safety measures are im portan t. I t  has 
always been custom ary to associate red w ith 
danger and green w ith safety, b u t m any 
people are colour b lind  and cannot easily' 
distinguish between th e  two, bo th  of which 
assume a brow nish or greyish hue. This 
point has induced colour au thorities to  de
velop a  new code of colours. I t  retains 
green as th e  safety colour b u t uses orange 
for th e  w arning colour. In  th e  U .S.A . an 
a ttem p t has been m ade to  evolve a stand 
ard  safety  code of colour identification 
th roughout all tex tile  mills. This specifica
tion which is sponsored b y  th e  du P ont de 
Nemours organisation states : colour, w hy 
chosen, safety' purpose and application. 
This scheme has valuable potentialities fo r 
industrial safety work.

T he du  P on t code uses yellow, orange, 
green, red, blue and  w hite for prim ary 
ind ica tions: “  Yellow, chosen for highest 
visibility under nearly  all lighting con
ditions : safety  purpose, to  m ark objects
and  surfaces th a t , if no t seen, can in jure 
people who m ay strike  against them , or trip , 
fall, o r stum ble because of them . Applica
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t io n : aisle obstructions, curbings, chain- 
bo is t blocks, changes in  floor elevation, low 
beam s, pro trud ing  parts , railings and  truck 
ing equipm ent.”

Messages by Colour
“  Orange, chosen for best a tten tion  

■value. Safety p u rp o se : to  m ark  hazards 
requiring alertness, such as dangerous parts 
of m achines or equipm ent th a t  m igh t in jure 
a  w orker. Application : exposed machine 
p a rts , etc. Green, chosen as regularly 
associated w ith safe ty  an d  m edical equip
m ent. Safety purpose : to  identify  all equip
m en t used for first aid , rescue and  medical 
trea tm en t. . . . Red, chosen as having 
wide recognition in identifying fire-fighting 
equipm ent. Safety purpose : to  denote fire- 
protection equipm ent exclusively. . . . 
Blue, chosen as tending to  stim ulate 
thoughtfulness and  caution. Safety pu r
pose : to  m ark all equipm ent th a t  is down, 
or being serviced, and  th a t should no t be 
m oved, used or s ta rted . A pp lica tion : 
boilers, compressors, electrical controls, 
ovens, valves, etc. W hite, traditionally  
associated w ith  orderliness an d  cleanliness. 
Safety purposes : for traffic m arkings and  to 
obtain  good-housekeeping. A pp lica tion : 
aisle m arkings, storage areas, w aste recep
tacles. unsan itary  floor corners, etc.

Clearly, colour in  in dustry  constitu tes a 
special stu d y  and  i t  can be used intelli
gently  to  reduce fatigue, im prove th e  w ork
ing atm osphere, stim ulate cheerfulness, en
hance safe ty  and  raise standards of cleanli
ness and  order. F acto ry  m anagers in  the 
U .S .A ., especially, have found th a t  the 
w ise use of colour has increased production. 
T he Thom pson A ircraft P roducts, for 
example, obtained such good results from a 
try -ou t of colour in  th e  tool-room th a t they  
arranged th is year to  have the entire lay
o u t of 2 000 m achines pain ted . The tool 
bases are green, the  upper portions are 
silhouetted in  buff, and  m oving parts  are 
pain ted  coral red. L ift trucks are also 
coral red, and  th e  com bination is used for 
walls, traffic zone m arks, etc.

Use of Colour Harmonies
These arrangem ents differ from th e  gener

al colour plan of th e  P ittsburgh  P la te  Glass 
Co.. b u t different m anufacturers vary  in 
their use of background and focal tin ts . 
T he du P on t firm prefers ligh t grey for 
bases and  buff or light green for the  upper 
portions. T he Sherwin-W illiams organisa
tion has produced a  lis t of 17 colour 
harm onies, w ith machine bases in  turquoise, 
green, grey, brown, beige or blue, com
bined w ith these or o ther colours for upper 
p arts  and danger points.

There is no doubt th a t the proper Com
bination of light and  colour can do a  great 
deal to  m ake a  w orker’s surroundings 
pleasant and more efficient as a  production

w orkshop. Employees in  tex tile  mills 
where colour techniques have been applied 
have expressed the ir appreciation of the 
change bo th  as individuals and  in  their 
increased production. This is th e  experi
ence of such organisations as th e  Avondale 
Mills a t  Lafayette, A labama, of th e  Callo
w ay Mills. L a Grange, Georgia and  o ther 
sim ilar mills. T he experience of th e  Mel
bourne Technical College, A ustralia, which 
studied la te s t American practice in  this 
field, has also been satisfactory.

Industria lists in  Great- B rita in  will do 
well to  keep in  touch w ith the develop
m ents in  th is new  field. I t  is certainly 
new, for serious a tten tion  to  th e  applica
tion  of colour in  industry  dates from about 
1941. One should m ention th e  pioneer 
paper on th is sub ject p resented  before th e  
W ar-tim e L ighting Conference of the 
Illum inating  Engineering Society of U .S.A ., 
a t  S t. Louis, Missouri, in  Septem ber, 1941. 
This paper was entitled, “  Im proved Vision 
in  Machine Tool Operations by  Colour 
C ontrasts,”  and  was given by  A rthur A. 
B rainerd of th e  Philadelphia E lectric Com
pany  and  M att D enning of th e  du P ont de 
N em ours Com pany of D elaware. Since then, 
progress has been considerable in  the 
U .S.A . and th e  w ork is developing in G reat 
B ritain.

Book Review
Radio Service Test Gear. by W . H .

Gazaly (P itm an , London). P p . v  +  90.
6s. ne t.

Commencing w ith  some sound advice to 
am ateu r constructors, the au th o r proceeds 
to  give an  outline of the principles upon 
w hich .radio receit'er tes t and  m easuring 
instrum ents operate, dealing w ith  perform 
ance, and  covering in  successive chapters 
such a  wide field a s  stan d ard  signal genera
tors and  te s t  oscillators, o u tp u t m eters 
and a ttenua to rs , valve voltm eters, testers 
and bridges a t  a .f. for inductance and 
capacitance, electrolytic condenser testing 
and  inductance and  capacitance a t  r.f ., 
bea t frequency oscillators, valve testers, 
and  m ultiv ibrators. F o r th e  reader who 
desires to construct his own instrum ent 
th e  book forms a  useful in troduction  to  the 
subject, an d  i t  will help  the am ateu r to  
u nderstand  the fundam ental a.c. and  radio 
theory' and  principles necessary' for the 
design of effective ap p ara tu s, however 
simple.

BO O K S  R E C E IV E D
Science A bstracts. Secs. A a n d  B. Vol. 

48. No. 566. February'. Issued  b y  the
I .E .E . (London : Spon). Single Nos. 3s. 6d. 
An. Suh. 35s. or 60s. for bo th  sections.
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Industrial Information
Change in Telephone Number.— The new

telephone num ber of S. D. Sullam  L td ., 
m anufacturers and  d istributors of elec
trical com ponents is G errard 9372/3.

New Factory.—A factory  of 50 000 sq. 
f t. has been allocated to the W est Tool 
Engineering Co., L td ., fo r th e  m anufacture 
of coil w inding" m achinery and electrical 
goods. E m ploym ent for 500 is expected.

Lectrodryer ‘ Equipment.—Birlec L td ., 
have issued a  brochure dealing w ith the 
applications of th e  Lectrodryer equipm ent 
in  the drying of a ir and  m ost o ther gases.

Cheerful Rationing.—The Ju ly  issue of 
this popular publication of the E .A .W . 
gives a  num ber of recipes for light dishes, 
together w ith  a  lis t of household hints 
for holiday m akers.

Rebuilding of Works Approval.—
Erskine, H eap and  Co. announce th a t  
they  have now received the official licence 
for th e  im m ediate rebuilding of th e  main 
p a r t of their w orks which was destroyed 
by enemy action.

Pyrometer Testing Furnace.—D etails of 
a  pyrom eter testing furnace for works and 
laboratories a re  given in a  leaflet issued by  
W ild-Barfield E lectric Furnaces, L td . The 
com plete testing  equipm ent is com pact and 
portable.

English Electric Journal.—The contents 
of the cu rren t issue includes among o ther 
articles, details of th e  com pany’s magnetic 
slip coupling for boiler house fan  drives; 
torsional v ibration  in  in ternal combustion 
engines; and  notes on th e  design and 
operation of superchargers.

“  Sandwich ” Type Cables.—B ritish In 
sulated  Cables, L td ., have issued a  new 
descriptive list, N.S.C. 13 (replacing U.S.C. 
10) dealing w ith  their “  standard  ”  ty p e  
cables, which a re  particu larly  suitable for 
industrial, colliery and  o ther indoor work 
because, i t  is claimed, they  a re  non-bleed
ing, even up  to  a  conductor tem perature of 
180°F.

Elements and Spirals.—A comprehen
sive illustrated  lis t of replacem ent elem ents 
and  spirals w ith  specifications and  prices, 
has been issued by  Metway E lectrical In 
dustries, L td . There are 20 pages dealing 
w ith the  various types of elem ents for 
electric irons, fires, kettles, saucepans, 
wash-boilers, ha ir dryers, e tc ., and  boil
ing ring refractories.

Electrical Recorders.—A completely re 
vised edition of L ist 812, dealing w ith  the 
la te s t developm ents of the ir electrical re
corders for hea t economy and  control 
m easurem ents for tem perature , hum idity , 
gas analysis, and  so on, has been published 
by  E llio tt B rothers (London) L td . The 
new “  S ”  type, o r small recorder is smaller

a n d  cheaper th a n  th e  s tan d a rd  “  L  ” 
types.

Industrial Reflectors.—A new  publica
tion giving specifications of stan d ard  types 
of industria l reflectors for use w ith  tung
sten  and  m ercury discharge lam ps, has 
been issued by the lam p and  lighting de
p artm en t of th e  B ritish  Thom son-Houston 
Co., L td . T here is a  wide range to  fill 
varying requirem ents.

E.I.B .A. Acknowledgments.—Among th e  
contributions received by  the  E lectrical 
Industries’ B enevolent Association during 
the period Ja n u a ry  to  Ju n e , inclusive, are 
the  following item s :—T he B ritish  Power 
and  L ight Corporation, £100; T he Cable 
M akers’ Association, £105; Callenders 
Cable and  C onstruction Co., £50; C entral 
E lectricity  B oard, £500; Chloride Elec
trical Storage Co., £65; E dm undson 
Corporation, £200; E lectric Construction 
Co., L td ., £75; E lectrical C ontractors’ 
Association of Scotland, £60; E lectrical 
Power Engineers’ Association, £100; G. 
Ellison (Birm ingham ), L td ., £50; Mr. S. 
Garcke, £50; Incorporated  M unicipal E lec
tric  Association, £105; L ancashire E lec
tric  Pow er Co., £105; M idland Counties 
E lectric Supply Co., £262 10s.; M. K. 
E lectric, L td ., £50; M ullard W ireless Ser
vice Co., L td ., £50; N ewcastle and  Dis
tr ic t E lectric L ight Co., £50; N orth  
E astern  E lectric Supply Co., £100; N orth- 
m e t Pow er Co., £105; Philips Lam ps L td ., 
£100; C. A. Parsons an d  Co., L td ., 
£87 10s.; A. Reyrolle and Co., L td ., 
£177 Is. S d .; Tufnol L td ., £50.

Profit-Sharing Scheme.—A profit sharing 
schem e on ra th e r unusual lines has been 
in troduced by H irst, Ibbetson  and  T aylor 
L td ., electrical and  wireless wholesalers, 
of M anchester, Liverpool and Blackpool. 
T he scheme differs from  th e  generally 
accepted m ethods of profit-sharing in  th a t 
the employees a re  n o t m erely to  accep t 
a share of profits b u t have also voluntarily  
agreed to  accept a  share of th e  risks of 
any  losses th a t  m ight possibly occur. T he 
employees have agreed to  accep t a  25 per 
cent, reduction in salaries in re tu rn  for 
which a percentage of profits, estim ated to  
pay a  dividend of 50 p e r cent, on salaries, 
is set aside for the ir benefit. This has 
th e  effect of m aking earnings tw o-thirds 
fixed and  one-third dependen t on  profits. 
D ividends a re  paid  m onth ly  on estim ated  
profits an d  a t  the  end of the  financial year 
a  th irteen th  dividend is paid to  ad ju s t'a n y  
balance th a t  m ay  be due. This scheme, 
in troduced in  April, 1944, and  m ade retro
spective to  F eb ruary  1, 1944, has been in 
operation ra th e r m ore th an  tw elve m onths 
and  shows even.- indication of being highly
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successful. The ready acceptance by the 
employees of a  scheme of which a  sub
stan tia l reduction in  salaries is an integral 
p a r t is a  m easure of the ir confidence in 
th e  firm and  its fu tu re  prospects. For th e  
first year, ending Jan u a ry  31, 1945, divi
dends am ounting to  no less than  11s. in 
the £ for th e  M anchester b ranch and  15s. 
in the £ for the Liverpool b ranch have 
already been paid and  there is every 
prospect of a  substan tia l 13th dividend to  
be paid when the y ea r’s accounts have 
been completed. In  in troducing th e  
schem e the directors hoped i t  would ac t 
as an  incentive and  prom ote a  personal in
te re st on the p a r t  of their employees in 
th e  activities and  progress of the firm 
and  their hopes have been fully realised.

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

and the manner of their expression.
Earth Leakage Trips

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

Sir,— In reply to  Mr. S. Cooper, m y in 
sistence upon voltage is in lino w ith  th e
B .S .S ., and  I would point o u t th a t  in con
nection w ith voltm eters, no account is 
taken  of am p-turns, although these are 
obviously responsible for the needle de
flection. Surely voltage-operated coils 
m ay  be considered in  th e  sam e way?

I  would reaffirm th a t, in  m y view, the 
separa te  electrode used in connection w ith 
leakage trips has a  decided advantage over 
any conventional form  of electrode. Take 
the extrem e case, in which a heavy earth  
fau lt has raised the voltage of conduits and  
w ater pipes to  some level above e a r th ; how 
can a  tr ip  operate  if b o th  ends of its trip  
coil a re  connected to objects substantially  
a t  the same poten tia l ? A steel-fram ed 
building m ay  easily become charged to  a  
high potential, w ith  no chance of isolation 
unless the trip  coil be connected to  a 
separate  electrode. The Continental con
cerns who were responsible for th e  devis
ing and  adoption  of the  voltage m ethod of 
leakage protection  invariably  use separate 
electrodes.

In  addition, the  flow of fau lt cu rren t into 
an  installation from a  supply netw ork fault, 
m ust no t be left ou t of account, and  has a 
definite bearing upon the separate  elec
trode question. A tten tion  has been draw n 
to this possibility by the Home Office.

I  do no t accept Mr. Cooper’s figures for 
coil resistance, as a good class device should 
no t represent more th an  200 ohms resist
ance. A t 50 cycles reactance m ay  repre

sen t ano ther 200 ohms, b u t  even so th e  
to ta l im pedance is som ething under 300 
ohms. I do no t th ink  th a t  omission of a  
line has done the compilers of th e  R epo rt 
any  injustice, as the m a tte r  discussed was 
th e  visualisation of a  form  of fau lt, an d  
n o t the likelihood or otherwise of its  occur
rence.

E ven though  a fau lt arises in  the m anner 
described by Mr. Cooper, by the tracking 
by carbonisation over insplating m aterial, 
it m ay still b e  sta ted  th a t  a t  the m om ent 
of contac t betw een phase and e a rth  the 
voltage upon the earthed  m etal casing will 
approach, or equal, the full supply voltage. 
As soon as cu rren t commences to flow, 
however, then this leakage voltage will 
fall, and  I  do n o t th ink  th a t  any  instance 
can be quoted  in which th is  would n o t be 
the case.

I  do no t th ink  th a t  th e  paragraph  from  
a previous article, and quoted  by ¡Mr. 
Cooper, can be construed as agreem ent 
th a t  voltage rises from  a  low value to  a  
higher. If  a  voltage h as appeared upon 
earth-connected m etal and  has la te r fallen 
to some lower value, the final level still 
represents a  rise above zero potential.

Y ours faithfully ,
“  S u p e r v i s o r . ”

Ju ly  7, 1945.

Contracts Open
W E give below th e  la te s t inform ation 

regarding contracts for w hich tenders 
are invited . In  the case of overseas con
tracts, particulars are  to be had  from  the 
D epartm ent of Overseas T rade, Millbank, 
London, S .W .l (com er H orseferry Road), 
unless otherwise stated .

Birkenhead Electricity Department, Ju ly  
16.— Supply of 300 kVA and  500 kVA 
transform ers. P articu lars from  th e  
Borough E lectrical Engineer, Craven 
S treet, B irkenhead.

Birmingham Electrio Supply Depart
ment, Ju ly  20.— Supply of cast-iron circu
lating  w ater pipe and  valves, a lternatively , 
steel pipo work. Particu lars from  Mr.
F. W. Law ton, 14, Dale E nd , B irm ingham ; 
deposit, £ 2 .

Manchester City Council, Ju ly  20.— 
M anufacture, testing, delivery on site, and  
laying complete of 33 000 V and  auxiliary  
power and telephone cables betw een B ar
ton  generating sta tion  and  Benchill sub
sta tion . Specification (No. 833) from Mr. 
R . A. S. Thw aites, E lectricity  D epartm en t, 
Town H all, M anchester 2; deposit, £1 Is.

Littleborough U.D.C., Ju ly  23.—Supply 
and delivery of one e .h .t. ring m ain u n it, 
11 000 V, and  l.t . sw itchgear. Specifica
tions from  Mr. G. Hill, Council Offices, 
Littleborough.
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Electricity Supply
Lichfield.— Sanction to  borrow £5 465 for 

extensions has been obtained by the E lec
tric ity  Committee.

Barrow-in-Furness. — The E lectricity  
Com m ittee has obtained sanction to  borrow 
£1 500 for hire apparatus.

Cardiff.—T he E lectricity  Comm ittee is 
to  provide supply to  the Fairw ater housing 
esta te  a t  a  cost of £3 761.

Darlington.—The T.C. is seeking loan 
sanction  for £1 020 for the supply of elec
tric ity  m eters for new houses.

Manchester.—The Electricity  Committee 
has obtained sanction to  borrow  £12 000 for 
increased transform er capacity a t  Denton 
sub-station .

Workington.—The E lectricity  Committee 
is seeking sanction to borrow £3 S90 for 
cables, sub-station and  equipm ent a t  F leet 
S tree t and £4 837 for extensions in the 
Poole Road area.

Clitheroe.—The E lectricity  Committee 
has approved an  application from Gisburn 
P a rk  E sta te  for a supply to G isburn Hall, 
D eer House Farm , Law Mill and Ellen- 
tho rpe  and  Coppice farms, the owner offer
ing £133 tow ards the cost of laying of the 
cable.

Workington.—A t  a recent m eeting of 
tho  E lectricity  Committee, in connection 
w ith electricity charges a t  H arrington, it  
was reported  th a t  the Mid-Cumberland 

E lectric ity  Co. was no t charging the m axi
m um  prices au thorised  by its special order 
in those parts  of the borough for which i t  
was the undertaker.

Middlesbrough.—The T.C. has m ade an  
agreem ent to  supply electricity to the Tees- 
side Railless T raction  B oard. The cost 
will bo £1 000 and application is being 
m ade to  the  E lectric ity  Commissioners to 
borrow  this am ount. E nergy will .be sup
plied a t  .75d. per un it. The agreem ent will 
la s t approxim ately 10 years. The B oard 
will erec t its  own sub-station.

Rothesay— U nder an agreem ent provid
ing for th e  comprehensive use of electricity 
w ithin the burgh, an d  a general reduction 
in tho present scale of charges by the 
au tum n  of d947, the T.C. has agreed to 
transfer the electricity undertaking to  the 
N orth  of Scotland H ydro-Electric Board 
on May 15, 1946, subject to the approval 
of the E lectricity  Commissioners.

Oldham.—Reduced sales of electrical 
energy were reported a t  a  m eeting of the 
E lectric ity  Comm ittee. The units sold 
during May for lighting and  power to talled  
7 899 192 and for traction  90 370, rep re
senting a  decrease of 1 628 567 compared 
w ith  the sales during the corresponding 
-period of las t year. The drop in coal con
sum ption was ab o u t 25 per cent.

Electricity in Sweden.—R ecently p u b 
lished statistics show th a t the production 
of electrical energy in Sweden reached a 
new peak during 1944, am ounting to 12 300 
million kW h, or abou t 1 300 million more 
th an  during the preceding year. The in 
crease related  m ainly to  the la t te r  p a r t of 
the year, when several new power p lants 
were taken  into use.

Hampstead.—The sta tem en t of accounts 
of th e  H am pstead electricity departm en t 
for the year 1944-45 shows a n e t income of 
£241 213, com pared w ith £223 502 in the 
previous year, and a  n e t profit of £7 390, 
as against £17 164 in 1943-44. Sales of 
cu rren t b rought in £231 746, a s  against 
£208 465, .while the to tal working expenses 
increased from £202 016 in 1943-44 to  
£229 665 las t year.

Carlisle.—A t a  m eeting of the City Coun
cil, Mr. J .  R. P o tts , chairm an of the E lec
tric ity  Comm ittee, referred to coal charges 
for the electricity undertaking. H e sta ted  
th a t if the undertak ing  had  been run  on 
a purely commercial basis, i t  would have 
been necessary to  increase electricity 
charges two o r three years ago. I t  had 
been possible to  stave this off an d  tho in
crease in domestic charges was hardly  
noticeable. If , however, there was an 
o ther increase in th e  exo rb itan t price of 
coal, electricity charges would have to  be 
increased.

Birmingham.—The annual report of the 
electricity undertaking for th e  year ended 
M arch 31, shows a  surplus of £33 130. 
The q u an tity  of electrical energy sold w ith
in the undertak ing  was approxim ately 
1 261 million units. In  addition, 357 mil- 
loin un its  were supplied to  the C .E.B . for 
use in o ther parts  of the country. The 
revenue for the year was £4 7 03 820 and 
tho trading expenditure am ounted to 
£3 803 279. T he to ta l capital raised to 
date  for the undertaking is £23 768 912, 
of which £10 659 685 has been redeem ed.

Liverpool.— Owing to  recen t increases in 
th e  cost of coal, electricity a t  ,3d. and  
.4d. per u n it is being sold a t  less than  the 
coal cost. This was sta ted  a t  a recent 
m eeting of th e  City Council which ap 
proved increases in certain  electricity 
tariffs. I t  has been decided to  bring 
all u n it charges up  to  .5d. per un it. The 
tariff m ost affected is one applying to 
p rivate  houses in which th e  charge is 
12J per cent, of the n e t ra teab le  value 
for th e  first 750 units per q u a rte r and  .3d. 
for the rem ainder. In  future, consumers 
will pay Id . per u n it all round . Any 
special flat ra te  tariff w ith a  u n it charge 
of less than  .5d. per u n it will, in  fu ture , 
be charged a t  .5d. per Unit.
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Company News
H o o v e r  L t d .— I n t m .  o n  o r d .  3 1 % ,  p a y 

a b le  A u g .  9 ( s a m e ) .
B e n n is  C o m b u s t i o n , L t d .— F in .  d iv .  

5 % ,  m k g  1 0 %  ( s a m e ) .
G o o d y e a r  T y r e  a n d  R u b b e r  (U .S.).— 

Q trly. 50 cents (same).
T e l e g r a p h  C o n s t r u c t io n  a n d  M a in 

t e n a n c e  C o . L t d .— I n t m .  d iv .  5 %  ( s a m e ) .
S w a n  H u n t e r  a n d  W ig h a m  R i c h a r d 

s o n , L t d .—-Intm. d iv .  4% , less tax  (same), 
o n  o r d .

D e l h i  E l e c t r ic  S u p p l y  a n d  T r a c t io n  
C o .  L t d .— F in .  d iv .  5 %  ( s a m e ) ,  m k g .  9 %  
t a x  f r e e  ( s a m e ) .

B r o a d c a s t  R elay '  S e r v i c e .'—Fin. div. 
on ord. 31% (same) mkg. 7% (same), for 
y r. to  Mar. 31 last.

H i c k  H a r g r e a v e s  a n d  C o . ,  L t d .— N e t  
p it. to Mar. .31, £38 571 (£40 169). F in. 
div. 8% (same), mkg. 10%.

G e o r g e  K e n t , L t d .— N e t  ,p f t .  t o  M a r .  
31, £29 743 (£32 944). F in . 7% (same), 
plus .bonus 24%, mkg. 12 J% (same).

B r u s h  E l e c t r ic a l  E n g i n e e r i n g  C o ., 
L t d .—Co. has acquired  Oil Engines 
(Coventry), L td ., from  Lagonda, L td .

A .B.C. C o u p l e r  a n d  E n g i n e e r i n g  C o . ,  
L t d .-—Div. on ord. for yr. endg. Sept. 30, 
1944, 15% (124%). N et p it . is s ta ted  as 
£6 534 (£6  775).

R a d i o  R e n t a l s ,  L t d . — D ir s .  a r e  o f f e r 
in g  3 4  0 0 0  5 s .  o r d .  shs. a t  22s. 6 d .  e a c h  
in  p r o p o r t n .  o f  o n e  f o r  e v e n . ' tY veh’e  o r d .  
held  o n  Ju n e  27 l a s t .  Lists will c lo se  o n  
Ju ly  18.

P a l e s t in e  E l e c t r ic  C o r p o r a t i o n  L t d . 
—Div. on ord. and  “ A "  ord. 5% tax  
free (same). N et p ft. is s ta ted  as £119 129 
(£125 6S7) a fter taxation , and  £30 000 to  
defd. m aintenance (£20 000) to  w ar res.).

T h e  G r e a t  N o r t h e r n  T e l e g r a p h  Co., 
L t d . ( o f  D e n m a r k ) .—An announcem ent 
regarding the first interim  dividend on ac
count of the y ear 1945 will b e  m ade sim ul
taneously w ith th e  announcem ent of the 
financial results fo r the y ear 1944.

T e l e p h o n e  M a n u f a c t u r in g  C o . ,  L t d .—  
Gross tradg. p ft.fo r 1944, £373 120, £112 623 
decrease. W ith  o ther income of £6 234 
(£6  604), p ft. .total is £112 993 lower a t  
£379 354. N et p f t . £217 719, £56 364
decrease. Carry-fwd. £10 010 (£10 065).

R e v o  E l e c t r ic  Co. L t d .—P ft. Mar. 31 
(a fte r deprecn.) £249 266 (£201 446). T ax 
£164 045 (£ 125'5S6), fees, provsns., e tc ., 
£15 100 (£9 015), leavg. £70 121 (£66 S45). 
Div. and  bonus 174% £32 156 (same), to 
gen. res. £25 000 (same), stock contings. 
res. £10 000 (p lan t deprecn. £5 000), fwd. 
£83 166 (£80 201).

E n f i e l d  R o l l in g  M i l l s  L t d .—P ft. 1944 
(ineldg. tax  refund) £102 875 (£113 921).

To deprecn. £39 152 (£45 055), in te rest 
£4 385 (£3 773), deb. in t. £7 896 (£8 040), 
fees, w ar damage, e tc ., £8 671 (£13 619), 
obsolescence £1 872 (£10 260), tax  £28 500 
(£8  000), div. 5% £14 000 (same), fwd. 
£121 457 (£123 058).

F o l k e s t o n e  E l e c t r ic it y '  S u p p l y  C o . 
L t d . (subsid. of C ounty of London Elec
tric Supply).— R ev. 1944 £141 245
(£115 402), less chges. and  fees £89 318 
(£75 256), lvg. £51 927 (£40 146). To de
precn., etc., £25 000 (£23 500), tax  £20 000 
(£29 000), contings. £3 000 (£2 000). Pref. 
div. two yrs. to  Sept. 30, 1944, £2 500 
(same), fwd. £9 205 (£7 778).

F r a n c is  M o r t o n  a n d  Co. L t d .—Trdg. 
p ft. to  Mar. 31, £72 919 (£78 876), o ther 
income £1 196 (£930); to  d irs.’ fees £1 000 
(£4 45S), tax  £49 212 (£51 212), leavg. n e t 
p ft, £23 903 (£24 136). To 5% in tm .
(same) on pref. and ord. £4 250, fin. on 
pref. and  ord. 74% (5% on each) £6 375 
(£4 250), bonus on pref. and  ord. 5% 
(same) £4 250, mkg. 174% (15%) on each 
class; fwd. £57 536 (£48 508).'

C o m p a g n ie  F r a n ç a is e  T h o m s o n - 
H o u s t o n . —E am gs. for yr. to Dec. 31 
were affected by in terrup tion  of ac tiv ity  
and  unrem unerative prices. P rofit of F rs . 
16 038 000 (Frs. 32 813 000) is allocated to  
deprecn. and  ra%v m aterial reserves. F rs . 
2 506 000 is carried  fwd. Div. for 1943 
was F rs . 16.25. An am ount of F rs. 
100 000 000 3J% debs. Yvas issued in J a n . 
to replenish workg. funds.

I s l e  o f  T h a n e t  E l e c t r ic  S u p p l y  C o .,  
L t d .— Rev. 1944 £77 804 (£60 821), less 
exes. £43 595 (£39 635), leavg. p f t.
£34 210 (£21 186), plus in t. £7S6, em
ployees’ savings res. no t required £1 555, 
mkg. £36 551. To cap. redm ptn . skg. 
funds £11 679 (£1,1681) deb. in t. £8 283 
(£8  475), skg. fund in t. £2 782 (£2 361), 
leaY’g. credit bice. £13 806 (deb it £1 331), 
reducing deb it bice, to  £22 066.

L l a n d u d n o  a n d  C o l w y ' n  B ay'  E l e c t r ic  
R a i l w a y .—N et rev. on operatn . 1944, 
after £6 800 (£6  700) dfd. repairs was 
£7 271 (£7 192) less deprecn. £5 202
(£5 113) and  £1 369 (£1 379) in t. on inc. 
deb., lvg. £700 (same), which is divisible 
in term s of scheme of arrangem t. as to  
25% (£175) for deb. sinkg. fund  and  as 
to  75% (£525) for div. Div. on prefd. 
ord. 2% (same) absorbing bice, of n e t 
eam gs.

W a r d  a n d  G o l d s t o n e  L t d .—Fin. div. 
on ord. 10% (same), and  special bonus (>% 
(nil), mkg. 25%. for y r. to  Mar. 31 (20%). 
N et p ft, is sta ted  as £38 939 (£28 330).

E a s t e r n  E x t n . A u s t r a l a s ia  a n d  C h in a  
T e l e g r a p h . —  Incom e 1944 £348 182
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(£340 362). Exes. and  deb. in t. 
£37 867 (£39 013). N et p ft. £310 315
(£301 349). B rot. in £2 797 (£1 447).
F in . div. 4J%  (same), mkg. 7J% (same), 
fwd. £13 142.

F r a n c o  S i g n s , L t d .— Combined trading 
p its , to  Sept. 30, 1944, of subsids., a fter 
all exes., .tax and  depreen., £30 970 
(£28 577), and  a  div. of £10 000 net 
(same) -was paid to  Franco ' Signs. N ot 
prem ium  of £20 955 received on Franco 
Signs sh. issue in March, 1945, transfd. 
to res., together w ith  £3 958 from rev. 
acct., mkg. i t  £25 000. Div. 10% (same) 
on 400 000 old slis. for y r. to March 31, 
1945, £10 000, fwd. £7 570 (£11 467).

L i g i i t f o o t  R e f r ig e r a t i o n  Co., L t d .—  
Gross p ft. 1944 £102 984 (£98 882). To 
depreen. £11 680 (£14 968), d irs .’ fees
£1 300 (same), dob. in t. £3 813 (£6  868), 
tax  £65 400 (£40,000), lvg. n e t pft.
£21 068 (£37 745) plus p ft. sale of Cal
cu tta  factories £31 316 and res. for 
subsids.’ losses n o t required £8 940. To 
deb. redm ptn. £1 140 (£210), off good
will £1 800 (nil), 5% cap. p ft. d istrib tn . 
£15 896, bice. cap. res. £12 563, fwd. 
credit £3 591 (deb it £26 417).

M o r g a n  C r u c ib l e  C o . ,  L t d . — Y r.’s 
accts. to  Mar. 31, show a tradg. p ft. 
£305 828 lower a t  £488 391. Investm t. 
income rose £27 712 to  £69 337, and 
specific reserves no longer required have 
bn. appropriated  to  the ex ten t of £60 786 
(£44 283), to tal £618 514 (£880 127).
Fees, in terest and  taxatn . absorb £295 794 
(£673 008), pref. £54 475 (same) and ord. 
divs. £421 387 (£107 900). Gen. res. nil 
(£44 283), off trad e  investm t. £147 000 
(nil). Bice. fwd. £1 378 (£1 520).

W a t f o r d  E l e c t r ic  a n d  M a n u f a c t u r in g  
Co., L t d .—Trdg. p ft., a fte r depreen., 
1944 £50 130, (£65 719), o ther inc. £194 
(£331); to d irs .’ fees £400 (same), lvg. 
£49 924 (£65 650). B rot. in £21546
(£20 443), plus prov. for tax  no t now 
reqd. £3 393 (nil), mkg. avail, bice. 
£74 863 (£86  093). To tax  £37 643
(£58 297), bldg. res. £1 000 (same), post
w ar changeover res. £5 000 (nil), pref. div. 
£1 500 (same), intrn. ord. divs. totalling 
15% (same) on larger cap. £4 250 
(£3 750); fwd. £25 470.

T h e  G r e a t  N o r t h e r n  T e l e g r a p h  Com
p a n y ’s  H o l d in g  Co., L t d . ( o f  D e n m a r k ). 
—In  view of the in tention  to hold an ex
trao rd inary  general m eeting of the G reat 
N orthern  Telegraph Co., L td ., la te r this 
year for submission of the accounts for 
1944, the accounts of the holding com
pany  for the com pany’s financial year 
1944/45, w hich should norm ally be closed 
on Ju n e  30, L945, will be held open until 
the  question of the G reat N orthern  Tele
graph Com pany’s dividend for 1944 has

been decided a t  th e  above-m entioned 
meeting.

G a r r a r d  E n g i n e e r i n g  a n d  M a n u f a c 
t u r i n g  Co.—N et pft. to Ja n . 31 (after 
depreen., tax , etc.) £22 893 (£24 513),
plus foes £40 (£36), mkg. £22 933 (24 549). 
To d irs .’ fees £1 680 (same), prefd . div. 
10% £37 500 (same), ord. div. 25%
£8 126 (same) and  bonus 5% (nil) £1 625.

C e a r a  T r a m w a y s  a n d  P o w e r  C o., Lt d . 
—N ot rev. to  Ju n e  30, 1944, £12 894
(£28 918). To inc.-tax  £3 167 (£8  605), 
depcn. res. £13 200 (same), prior lien in t. 
and  fst. deb. sinkg. fund £1 688 (same), 
lvg. deficit fwd. £7 675 (£774 deficit a fte r 
deductg. res. for contins. £11  663).

C h l o r i d e  E l e c t r ic a l  S t o r a g e  C o . ,  L t d . 
—R ept. for year to  March 31 shows to tal 
assets risen £875 713 to  £6 307 675. P its , 
a fte r E .P .T ., includg. those of subsidiaries 
to  th e  ex ten t of the gross divs. declred. 
and  inc. from  other, investm ts., were 
£526 033 (agst. £517 672). Prov. for inc. 
tax  £220 000 (£245 000) and  d irs .’ fees 
£5 000 (same), leavg. n e t p ft. £301 033 
(£267 672). Allocatn. to  res. for de- 
velpm t., research and  reconstructn . 
£50 000 (same) and  to  employees’ funds 
£57 000 (£37 000). A fter providg. £3 720 
for the 6% pref. d iv ., carry-forw ard is 
£203 913 (£176 905). R eport s ta tes th a t 
in the accts. of the p aren t co. no depre- 
ciatn. has been charged on fixed assets for 
year, b u t cap. addns. am ountg. to  £13 370 
have been w ritten  off. D epreciatn. 
am ountg. to  £102 539 has been charged 
in the accts. of the subsidiaries. Meeting, 
Ju ly  15.

R u s t o n  a n d  H o r n s b y , Lt d .—Tradg. 
p ft. to  March 31, a fte r depreen., m anagm t. 
exes, and  E .P .T ., £310 910 (£301 073), 
plus gross divs. fm. subsid. no t wholly 
owned £22 500 (same), and  gross div. fm. 
assoc, cos. and o th er invests. £39 150 
(same), mkg. £372 560 (£362 723). To 
deb. in t. £15 750 (same), deb. in t. Davoy 
Paxm an £2 732 (£2 789), d irs .’ fees £2 959 
(£2  678), d irs .’ fees D avey Paxm an £1 000 
(£922), leavg. combined n e t p ft. of co. 
and wholly-owned subsids. £350 119 
(£340 584). To tax  on wholly-owned 
subsids. £30 755 (£28 313), retentions on 
sub. co .’s res. and p ft. and  loss accts. 
£16 460 (£19 786), leavg. p aren t co.’s net 
p ft. £302 904 (£292 485). B rot. in £60 615 
(£60 988). To tax  £149 751 (£141 420),
pensions £15 000 (same), post-w ar conting. 
res. £50 000 (£25 000), gen. res. nil
(£22 813), pref. div. £11 750 (same), ord. 
div. 121% (same) £76 875; fwd. £60 143.

E l e c t r i c  C o n s t r u c t i o n  C o . ,  L t d . —  
Prelim , sta tem en t to  March 31 shows net 
p ft., a fte r  E .P .T ., of £86 488 (£90 120). 
B rot. in £38 411 (£33 641), mkg. avail, 
bice. £124 889 (£123 761). To pTef. div.
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£3 500 (same), tax  £42 500 (£41 000),
defd. repairs nil (£4 600), gen. res. £20 000 
(£15 000), superannuation  nil (£2 500),
ord. div. 124% (same) £18 750, fwd.
£40 149. M tg., Ju ly  17.

Company Meeting
M e x i c a n  L i g h t  a n d  P o w e r  Co., L t d . —  

A t the annual m eeting held in T oronto 
on Ju n e  29, Mr. E . A. G raydon,
who presided, said th a t  an increase in 
ra tes had  ju s t been granted  to  become

Commercial
County Court Judgments

N o te .— T he publication o f extracts from  the  
“  Registry o f C o u n ty  C ourt Judgm en ts  ”  does not 
im p ly  inab ility  to  p a y  on the p a r t o f the persons nam ed. 
M a n y  o f the judgm en ts  m a y  have been settled bettcecn 
th e  parties or p a id . Registered judgm en ts  are not 
necessarily fo r  debts. T h e y  m a y  be actions. B u t  the  
R egistry  m akes no distinction. Judgm en ts  are not 
returned  to the R egistry i f  satisfied in  the C ourt books 
toithin  21 days.

L y m b e r G  (male), 84, F orest S treet, E a s t 
K irkby , radio dealers. ’ £13 7s. 2d. May 
25.

B a r t o n ,  T.W . (male), trad ing  as B . E . -  
T.A . Services (Croydon), 221, Ross Road, 
S.E .25, 'electrician. £80 5s. 4d. April 18.

B r i t i s h  A m e r i c a n  R a d i o  S e r v i c e ,  19, 
Stonecot Hill, Sutton , electricians. 
£50 9s. 4d. April 18.

Companies W inding-up

D o w n t o n  E l e c t r i c  L i g h t  C o .  L t d . —  
At a m eeting of the com pany, held a t  
24-30, Gillingham S treet, London, S .W .l, 
on Ju n e  26, 1945, a resolution was passed 
th a t the com pany be wound up  volun
tarily  and th a t Mr. A rthur M. Scott, of 
24-30, Gillingham S treet, London, S .W .l, 
be appointed liquidator.

A m e s b u r y  E l e c t r i c  L i g h t  a n d  G e n e r a l  
S u t p l y  Co. L t d . - —A t a m eeting of the 
com pany, a t  24-30, Gillingham S treet, Lon
don, S .W .l, on Ju n e  26, 1945, a  resolution 
was passed th a t the company be wound 
up voluntarily  and th a t  Mr.' A rthur Mr. 
Scott, of 24-30, Gillingham S tree t, London, 

■ S .W .l, be appointed  liquidator.
B r i t i s h  I n s u l a t e d  C a b l e s  L t d . —A t a 

m eeting of the com pany, held on Ju n e  29. 
1945, a t  W inchester House, Old B road 
S treet, E .C .2, a resolution, was proposed 
and passed th a t the businesses of this com
pany and of Callender’s Cable and Con
struction  Co. L td ., be am algam ated, th a t  
the company be w ound up voluntarily  and  
th a t Sir William McLintock, B t., of G ranite 
House, Cannon S treet, London, E .C .4, be 
appointed  liquidator.

effective im m ediately. The increase would 
no t redress the com pany’s economic situa
tion to  the ex ten t th a t i t  would earn  a 
fair re tu rn  on invested capital, b u t  w ith 
increased sales m ade possible by new 
generating facilities, it  would probably en
able them  in 1946 to bring the second 
m ortgage sinking fund paym ents up to  
date , and  resume income debenture in
terest. T he company had agreed to under
take  the installation of ano ther 25 000 kW  
steam  u n it a t  Nonoalco, which would en
tail a  considerable capital outlay.

Information
Satisfaction

T u r n e r  a n d  B o o t h  L t d .  (formerly 
T u r n e r  a n d  B o o t h  ( S o u t h p o r t )  L t d . ,  
Southport, electrical engineers.—Satisfac
tion Ju n e  22, of deb. reg. Dec. 1, 1936.

Receiving Order
B o o t ,  Cyril H enry, 39, S t. C uthberts 

S treet, Wells, Somerset, formerly residing 
and  carrying on -business a t  29, Lyndon 
R oad, R ubery, near Bromsgrove, 
W orcester. R adio and  electrical engineer. 
Petition  filed Ju n e  25. Receiving Order, 
da ted  Juno  25. D eb to r’s pe tition .

Metal Prices
M onday, Ju ly  9.

C o p p e r - Price. Inc. Dec.
Best Selected (nom.) per ton £60 10 0 —  —
Electro W irebars ... £62 0 0 —-  —
H.C. Wires, basis ... per lb. ■JAd. — —
Sheet ................ »» H fn d . — —

Phosphor Brorue—
Wire(Tc*lephone)basis „ Is . O&d. —

Brass (60/10)—
Rod, b a s is ................ „ — — —
Sheet „  ................ „ — — —
Wire „  ................ „ H id . —  —

Iron and Steel—
Pig Iron  (E . Coast

H em atite No. 1)... per ton £7 13 6 — —
GalvanisedSteelW ire

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

Mild Steel Tape
(Cable Armouring)

£20 0 0basis 0.04 in. —  —
Galvanised StcelW ire

No. 8 S.W .G. ... „ £26 0 0 — —
Lead Pig—

English ................ ,, £31 10 0 —  —
Foreign or Colonial „ £30 0 0 —  —

T in —
Ingo t (minimum of

£303 10 099.9% pu rity ) ... ,, —  —
W ire, basis... p e r lb. 3s. lOd. —  —

Alum inium  Ingots ... per ton £85 0 0 —  , —
Spelter.............................. £31 5 0 —  —
Mercury (spot) W are

house .................. per ho tt. £69 1 5 . 0  —  —
Prices of galvanised stee l « ire  and steel ta p e  supplied by  

th e  C.M.A. O ther m etal prices by  B .I. Cables L td .
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T H E  R I G  H T  W A Y  T O  D R A W

Drawn in a Cake up to 10" thick on a perfectly circular periphery 
at the front end of the Block — the dog remaining on the point 
throughout the operation. Provision for inching backwards and 
forwards to work gradually a long tapered point through the die.

7)
£ ? -------- — f Drawn in a continuous spiral by a power traversed diebox — 

no sideways pressure or rubbing to spoil the edges o f the strip, 
and a traverse to suit each size.

Our Horizontal Bull-Blocks are designed to tackle all those 
jobs which cannot be done efficiently, or at alt, on Vertical Blocks.

MARSHALL RICHARDS MACHINE COMPANY LTD., GAINSBOROUGH, LINCS.

Marshall Richards Horizontal Bull-Blocks* 18" to 36" — 
10 to 100 H .P. D.C. Variable Speed. Forward and 
Reverse by Grid Control.

TUBES—Thin and Thick walled 
previously sunk on a drawbench 
to about 11" diameter, afterwards 
drawn on a large Block and 
sunk to small sizes in continuous 
lengths up to 2,000 feet.

Drawn in layers in a close continuous spiral up and down 
the block in I mile lengths, without 
damage to the fragile edges.



E L E X C  EL LTD - V I C T O R  W O R K S  • B R O A D  G R E E N  - L I V E R P O O L  • 14

T W Y N IN G S  R O A D ,  ST 1 R C H LE Y , B IR M IN G H A b
C* Tel: Kings N orton2281 (2 lines). Gram s: 'R ad iag ills/B ’hart
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E 202-CHI

WATERTIGHT 
CABLE COUPLINGS

f t o i t -

E L E C T R I C  F I R

N  659. 5 Amp. 250 Volt. 
3-pole earthed 

Flange Angle



“The LAST SHOT becomes 
the STARTING SHOT!”
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says
GENERAL CABLE

V.I.R., P.V.C., T.R.S., L.C., e tc ., e tc .

"W hen  the last shot is fired in the 
Japanese war as it has been in  the 
European conflict, we shall be able to 
restore our full normal service for 
civilian customers. ”
“ M y thanks are due to them all for 
the patience and understanding they 
have shown to us during the time 
when war needs absorbed all our 
energies and nearly all our output. ”
" B u t they’ll be rewarded for we’ve

built up an organisation here at H .Q. 
in  Surrey (and elsewhere throughout 
the country) that will produce not only 
first class cables but a service second 
to none. O ur technical staff are work
ing hard on improvements and de
velopments that will be of tremendous 
interest to everybody. M eantim e if 
we can assist you w ith any present 
problem or laboratory test, we have 
the equipm ent and the men ready and 
waiting to help. ”

THE GENERAL CABLE 
MANUFACTURING 

CO., LTD. 
LEATHERHEAD, SURREY

Telephone :
L E A T H E R H E A D  3021/2 
(Private Branch Exchange)

Telegrams : 
“ IS O L D E ,” L E A T H E R H E A D
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RADIO INSTRUMENTS LTD 
PURLEY WAY, CROYDON.
Telephone: THOrnfon Heath 3211

DALY
ELECTROLYTSCS
— t& zyA ji J& boucp y o u  Coe fä /

DALY (CONDENSERS) LTD
C o n d e n s e r  S p e c ia lis ts  fo r  o v e r  20 y ea rs  

W est Lodge W o rk s,The  Green, Ealing, W S
Telephone: Ealing 4841

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

SOLDERING IRON for INDUSTRIAL USE

S O L O N  Industria l Type  Electric 
So lde ring  Iron s rated at 65 watts 
are now  available fo r use w here  a 
low  voltage system  of supp ly  is 
em ployed. There  are tw o  models, 
one fitted w ith  a round pencil bit 
as illustrated, the o the r w ith  an 
oval tapered bit, and they w ill do 
the same class of w o rk  as the well- 
k now n  S O L O N S  of 65 w att rating 
fo r  norm al supp ly  voltages.

design incorporates the 
m any special S O L O N  features, 
includ ing the fitting of the heat
ing elem ent inside the bit.
Both  m odels can be supplied fitted 
w ith  elem ents fo r 12 volts o r  fo r 
24 volts supply, as required.

C om p lete  w ith  6 ft. 
of H E N L E Y  tw in  
core  flexible.

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 . LT D .,
Eng inee rin g  Dept. - M ilton  C o u rt  - W e stco t t  - D o rk in g  - Surrey.



July 13, 1945 THE ELECTRICIAN X X V



X X V 111 THE ELECTRICIAN

ÇThuStwOiUvy 
SK lLendA . ..

L IT H O L IT E  IN S U L A T O R S  & 
ST. ALBANS M OULDINGS LTD.

WATFORD
■PHONE: W ATFORD 4494

July 13, 1945

in mind
It’s a n a m e to rem em ber w here internal 

te lep h o n ic  co m m u n ica tio n  is  con cern ed , 
stands for a serv ice  that com b in es  
re liab ility  w ith  efficien cy , econ om y  

w ith  valu e. Ericsson is  th e nam e. 
R em em b er to  co n su lt us.

ER IC SSO N  T E L E P H O N E S  L T D . 

56, K in gsw ay , L on d on , W .C.2. j 
(Tel. HOLborn 6936J
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A s  regards electric lighting, that began in real earnest in this country over 
sixty  years ago, when we made the first storage batteries and lit the Law Courts, 
Royal Exchange and other im portant buildings.
Today our batteries have wider fields of application. In addition to Train Lighting 
they are supreme for Country House Lighting, for Motor vehicles and Aircraft, and 
now are being widely used for Emergency Light
ing in buildings where light is necessary when the 
mains fail.
P . & G. and E.P.S. Cells have also an enviable 
record of reliability in Central Stations, Tele
phone Exchanges and in every other application.

R E P L A T I N G
Ensure long and reliable service 
by  having your present batteries 

replated by  us.

EVERYTHING H A D  A  BEGINNING—

W e rig h tly  th in k  o f  S tephenson 's  

‘  R ocket ’ a s  the beg in n in g  o f  our 

ra ilw a y s , bu t ice sh o u ld  go back to 

C u g n o t’s  s tea m  lo rry , illu s tra ted  

here, f o r  the b ir th  o f  steam  

p ro p u ls io n .

PRITCHETT & GOLD and E .P .S . CO . L T D .
Formerly the Electrical Power Storage Co. Ltd.

M ADE THE FIRST BATTERIES

50 G RO SVENO R G A R D EN S, LO NDON, S.W .i Phone : Sloane 7164 Grams : Storage, Sowest, London

P G  I2 */44



B irc l t
Resistances

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

May we quote you for 
any of the following

D IM M E R S — R E G U L A T O R S  (Field, Shunt, Y o lta g e ) -R E S IS T A N C E S  (Are Lamp, Charging, Regulating 
Sliding)— R H E O S T A T S — E L E M E N T S  and S P IR A L S — Asbestos W oven Resistance Nets and Grids.

H . A . B IR C H  &. C O . L T D .,  W ilo h m  W o rk s ,  W o o d  Street, W IL L E N H A L L .  ST A FFS  
T e legram s: “ W IL O H M , ” W illenha ll. Te lephone : W illenha ll 494-495
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THERE HE STANDS—symbol 
o f authority  in  an orderly W orld 
—  controlling —  directing —  obeyed 
because absolutely trustw orthy and reliable.
W hat a fitting com parison w ith BIRCH RESISTANCES, 
Arms o f the Ohm's Law.

Backed by m any years o f  practical experience in  which 
their reliability has been tested under all conditions, 
BIRCH RESISTANCES, in  their various applications, 
stand up to their job and can always be depended 
to provide specified service because o f their 
workmanship.
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