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THE ELECTRICAL AGE
After the war the young men and women who set up their homes will 

demand all the help electricity can give them. There are few places in this 
country where electricity is not available, so the millions o f  new houses that 
will be built will need millions o f  electrical installations.

T he M .E .M . factory is ready to turn over its great producing capacity 
to meet this demand immediately post-war reconstruction begins.

Q U A L IT Y  IN  Q U A N T IT IE S  —  In the self-contained M .E .M . factory 
electrical gear and equipment o f  high quality can be turned out in vast

quantities at low cost. This is the New 
Craftsmanship which maintains high standards 
by good design and vigilant testing, at the 
same time cutting out waste by mechanisation 
and good management.

SWITCHGEAR • MOTOR STARTERS 
FUSECEAR • ELECTRIC FIRES

M .E.M . “  Memroy ”  Switch/use.

M ID LA N D  ELECTRIC M AN U FAC TU R IN G  CO. LTD., TYSELEY, B IRM IN G H AM , !
London Showrooms & Stores : 21-22 Rathbone Place, W.1 r Manchester Showrooms & Stores : 48-50 Chapel St., Salford, 3
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With the B.I. Detachable Fused Tee Box a safe, flexible and economical system 

o f power supply at almost any position is possible. • It solves problems arising 

from  changing machine shop layout due to new production demands. • It will

facilitate the change-over from  war to post-war production layout. • Supply

points can be inserted at any point in the cable run to suit machine shop 

layouts. • The Box is for use with conduit systems or other standard

wiring. • Assembly comprises top cable 

ch a m b e r  and  d e ta c h a b le  fu sed  tee 

box. • Tee box provides fuse protection 

for  the branch circuit. • Installation 

is economical and simple and can be 

arranged at any height or level.
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Bom within sight and sound o f the great 
shipbuilding yards on the Clyde, Thomas Lang 
Moffat, present ihead o f Moffats Limited, has 
always been a lover 01 tne sea. His first voyage 
was taken at the age of five years, when with his 
parents he crossed the Atlantic to settle in 
Canada. One of his earliest ambitions was to 
travel around the world, but it was not till many 
years later that this dream was realised.

At the age of thirteen he [left school, and while 
serving his apprentices nip in a general machine 
shop, built two small upright steam engines, 
which later were used as the motive power in the 
firm’s first factory. Coal and wood stoves were 
the early product o f the company, but they soon 
realised the possibilities o f  cheap electric power. 
In 1913 they began the manufacture o f  electric 
cookers, being one o f the first companies to 
enter this field.

Due to the limited market in Canada, Mr. 
Moffat and his brothers soon became aware o f 
the necessity o f  developing an extensive export 
trade, and with his love o f  travel, “  T .L .”  became 
the firm’s ambassador abroad. But it was not

A  reproduction o f the painting 
by Kenneth Forbes, R .C .A ., 
O.S.A., which was presented to 
Mr. T. L. Moffat by his em­
ployees,friends and associates on 
the occasion o f his 7 5 th birthday, 
November n th , 1937.

until 1925, when he was over 
sixty years o f age, that he made 
his first trip around the world.
By birth a Scot, by adoption a 
Canadian, Mr. Moffat is British 
through and through, and a 
staunch believer in the value o f 
promoting reciprocal trade be­
tween the countries o f  the British 
Commonwealth o f  Nations. 
From the early years he has seen 
the Company gradually develop 
into one o f  the largest o f  its kind 
in the British Empire, with com ­
plete manufacturing plants in 
Canada and England.

S co ttió L  S o i l

T H E  E M P I R E  S T O R Y  O F  M O F F A T S  L I M I T E D

S p ru n g  prom.

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

M OFFAT ELECTRIC COOKERS & REFRIGERATORS -  'SOLD THE W ORLD OVER 7
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In tr o d u c in g

w j ^ s a - w i a s r a s

A  N EW  D EV ELO PM EN T I N  

M A Z D A  FLUORESCEN T L IG H T IN G

O U T S T A N D IN G  feature 
o f the Mazda Fluorescent 
Lamp •—* invented just 

before the war and since exten­
sively used for industrial lighting 
•—is that it provides illumination 
o f  approximately daylight quality.

DAYLIGHT TO SUNLIGHT !

N ow , after prolonged laboratory 
research, BTH  is able to provide 
a new Mazda Fluorescent Lamp 
o f suntight quality. This is 
called W arm -W hite and it re­
tains all the advantages o f the 
Daylight Mazda Fluorescent 
Lamp (three times as much light 
as the best tungsten filament lamp 
o f similar rating, etc.) Thus, by 
the introduction o f this new

Mazda lamp, users are able to 
choose either daylight or sunlight 
according to their psychological 
or physical requirements.
N ow  that Mazda Fluorescent 
Lamps are available in both 
W arm -W hite and Daylight, 
those who are planning for post­
war can be assured o f ideal 
lighting for E V E R Y  purpose.

A LIGHTING ADVISORY SERVICE

Details o f M a z d a  W a rm - W hite and 
D a y lig h t Fluorescent Lam ps {and  
M a z d a lu x  F ittin g s) can he obtained 

fro m  any B T H  Office or Depot. 
Furthermore, the experience and tech­
nical resources o f  a complete L ighting  
Advisory Service are available to 
a ll interested in fluorescent lighting.

P R IC E  R EDU CT IO N :
200-250 volts, f Daylight(form erly30/-) ) | ) i |  / 
80 watts. 5ft. i Warm-White - - - j m

4041

F L U O R E S C E N T  L A M P S

W arm -W h ite  a n d  D ay lig h t 

The British Thom son-Houston Co., Ltd.,
C row n H ou se , A ld w y c h , London, W .C .2.

i m j
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D IM M E R S — R E G U L A T O R S  (Field, Shunt, V o ltage )— R E S IS T A N C E S  (A rc  Lam p, C h arg in g, Regu la ting  

S lid in g )— R H E O S T A T S — E L E M E N T S  and S P IR A L S — A sb e sto s W o v e n  Resistance N e ts  and G rid s.

B i r c l i

P l e a s e  c a l l  
upon us to help 
y o u  solve any  
R e s i s t a n c e

R e s i s t a n c e s  .  ^  * *
q H # s

i n » '

ally of the follow ing A * * S
a  p  T &M a y  we quote yon fat «a P  ( f r

THERE HE STANDS—symbol 
o f  authority in an orderly W orld 
—  controlling —  directing —  obeyed 
because absolutely trustworthy and reliable.
What a fitting comparison with BIRCH RESISTANCES, 
A rm s o f the Ohm’s Law .

Backed by many 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 upon 
to provide specified service because o f  their first-class 
workmanship.

H . A . B I R C H  &  C O .  L T D . ,  W ilohm  W orks, W ood  Street, W IL L E N H A LL , STAFFS 
Telegrams: “ W IL O H M ,” Willenhall. Telephone: Willenhall 494-495

G 97
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8o-watt, 5 ft.

FLUORESCENT LAMPS
NEW COLOUR

In  addition to the existing Daylight Colour, a 
new W ARM W H IT E  lamp is now available 
for use in situations where a warmer light 
is desired.

REDUCED PRICE
Improved manufacturing methods and in­
creased production have made possible a 
reduction in price to take effect on . . .

1st January, 1945

From 30'- each to 2 4 / -  each

This price applies to both the Daylight colour and 
Warm White lamps.

Announcement o f  The General Electric Co., Ltd., Magnet House, Kingsway, Lcondon, W .C .2
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p H a . t h e  w o r ld  c f f® *

Left : A  “ Metrovick ” 
11,000 k V A  outdoor 
transformer installed in 
Finland.

M E T R O V IC K
TRANSFORMERS

Ï T T 3TÏ3Â>POJ
k e p a

ELECTRICAL —----- ---- CO.. LTD.
T R A F F O R D  P A R K  ••• M A N C H E S T E R  17.

I M P R O V E  Y O U R  L I G H T I N G  i n  c o n s u l t a t i o n  w i t h  
- 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

EA/403

ti
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A WORD ABOUT 
RUBBER

In 1736 there arrived 
in Europe the first 
cargo o f a vegetable 
gum. It was named 
rubber, because it 
was first used for 
rubbing out pencil 
m a rk s . Rubber 
and synthetic rubber 
are also among our 
raw materials, for 
each has advantages 
over the other for 
many purposes.

W H A T  A R E  
P L A S T IC S  ?

Modern plastics are 
new non -m etallic 
materials. They are 
n ot s u b s t itu te s . 
While they possess 
ce r ta in  co m m o n  
characteristics, they 
can be varied for 
different require­
ments.

Many customers ask us to 
help them with their post-war 
requirements in Plastics. We 
are anxious to serve them, and 
the time to start planning the 
preliminary work is now. 
There are designs and specifi­
cations to settle, tools to be 
made and sampled before 
production can start.
If you are ready to discussyour 
post-war ideas, our service* 
can help you. It includes de­
signing, advice, manufacture 
o f tools— everything short of 
immediate production.
Your ideas, plans and designs 
will be treated confidentially.
■Y.Manufacture o f Plastic Products 
including Rubber and Synthetic 
Rubber.

FLASH-FAR-BACK
In 1865 Alexander 
Parkes produced  
celluloid. But the 
plastics idea was 
not new, for the 
Egyptians were on 
the scent in, per­
haps, 1865 B.C. and 
have left in durable 
resin seals evidence 
o f their success.

STRENGTH OF 
PLASTICS

Plastics can be as 
delicate as china or 
tough and durable. 
Most British War­
planes are equipped 
with fabric - rein­
forced plastic pulleys 
which carry the con­
trol cables. These 
pulleys must never 
break down.

PLASTIKOS
The Greeks had the 
adjective ‘ plastikos ’ 
to  d e s c r ib e  the  
plastic quality, and 
the verb * plasso ’ 
to form, to shape. 
But why 4 plastics ’ 
when the articles are 
hard and rigid ? Be­
cause, at certain 
s t a g e s  t h e  raw 
material is soft and 
workable like putty.

LO RIVAL 
PLASTICS NO BURNT FINGERS

Plastic articles can 
be made that will 
resist heat. T he 
handles o f  oven 
doors, for instance

U N IT E D  E B O N IT E  & L O R IV A L  LTD  

L ITTLE LEVER  - N E A R  B O L T O N

T elephone: Farnworth 676 (4 lines)
T elegram s: “ Ebonite” Little Lever
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FRACTIONAL HORSEPOWER

MOTORS
The most 
popular 
in the 

country

SIN G LE-P H ASE
TH R EE-P H A S E

or
D.C. M ACHIN ES

BALL OR 
S LEE V E BEARINGS

Motors are available f o r :—

Solid Base M ounting 

Cradle M ounting 

Resilient M ounting
with or without

Autom atic Belt-tension Adjuster 

Spigot M ounting
(tor Vertical, Horizontal, or Inclined Positions) 

•  •

B T H  products include all kinds 
o f  electric plant and equipment; 

Mazda lamps, and Mazdalux 
lighting equipment.

1
D  1 -1

r f it  |

D  1  H TH E BR IT ISH  THOMSON-HOUSTON CO.,LTD.
.  CR O W N  H O U S E , A L D W Y C H . L O N D O N , W .C.2.
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AN OUTSTANDING CONTRIBUTION 

TO GREATER OUTPUT IN INDUSTRY, AND THE RESULT 

OF SIEMENS SCIENTIFIC RESEARCH AND DEVELOPMENT

S ie m e n s

FLUORESCENT TUBES
A dvt. o f S IEM EN S ELECTRIC L A M P S  

A N D  SUPPLIES LIM ITED,

38 39 Upper Thames Street, London, E C.4 

B ra n c h e s  at*.- B e lfa st,  B irm in g h a m ,  B risto l,  Card iff, D u b l in ,  

G la sg o w , Leeds, L iv e rp o o l,  M an ch e ste r,  N e w c a s lle -on -T y n e ,  

N ott in gh am , Sheffie ld , f a t 7 '* *
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AIR-BREAK 
CONTACTORS

TYPE-GET : 75 AMPERES : 500 VOLTS

TO  B.S.775 : SEVERE-DUTY 
M O TO R -STA R TIN G

UNIT C O N STR U C TIO N  : METALCLAD

INDIVIDUAL O R  SEQUENTIAL 
OPERATION

ELECTRICALLY-HELD-ON

■ LOCAL O R  REMOTE ON-OFF 
PUSH-BUTTONS

UNDER-VOLTAGE AND SERIES 
OVER-CURRENT PROTECTION 
WITH BACK-UP CARTRIDGE-FUSES 
IF SPECIFIED
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LIGHTS ON!
Are you ready with STREET LIGHTING CONTROL

P ) | M  O u t has been decreed. Com plete freedom of lighting may be 
expected to follow. A re  you ready with your plans for effective 

Street Lighting C on tro l?

The Standard D.C. Bias System offers you the following 
advantages :—

Centralised control of street lighting, off-peak load, etc.

Low initial cost combined with negligible maintenance.

Systems can be built up and extended indefinitely from 
original installation.

Freedom from interference from high-frequency harmonics 

o r induced ripple currents.

Where new mains are required, Standard Power Cables are unsurpassed. 

Send'us also your enquiries for V.I.R. and Synthetic insulated cables o f all types.

Standard Telephones and Cables Limited
N E W  S O U T H G A T E , L O N D O N ,N .II
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W E S T I N C H O U S E
Write for descriptive pamphlet No. 11L.

- W E S Î A T -
CONSTANT VOLTAGE 
RECTIFIER EQUIPMENT
{jvi ube writh ùatfeïiei

A[fully automatic floating battery system, 
in which the battery can always be 
maintained within the required limits 
of voltage, is now possible by the use of 
a “ Westat ” Constant Voltage Rectifier 
Equipment.

The curves show battery voltage and 
“ W estat” output current for a 50-volt 
battery under varying load conditions.

Note (a) the battery voltage is main­
tained between limits of ±  1 %  with 
constant mains, and (b) the instantaneous 
response of the “ Westat ” to changes in 
battery voltage.

W E S T I N C H O U S E  B R A K E  & S I G N A L  C o . ,  Lt d .
P e w  H I M  H o u s e ,  C In! p p e  n h a m , Wi  I b s . J

G47
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M A N U F A C T U R E R S ’ S U P P L I E S  S E C T I O N

IN S U L A T IN G  M A T E R IA L S  
IN C L U D IN G  B A K E L IT E  
S H E E T S ,  R O D S , T U B E S ,  
A N D  W A S H E R S  . . .
All special Machine Parts 
quoted for. Large stocks held 
of Fibre, Leatheroid, Press-

?ahn, Insulating Cloth and 
apes, Black Ad hesive Tape,etc.

Actual Manufacturers for over 25 years. 

Ha C LARKE  & CO. (Manchester) 
LTD.

A tla s Works, Patrlcroft, 
M anchester

Telephone« : Eccle . 2001-2-3-4-5.

'AVIS &TIMMINS 1?.
Head Office, B ILLET  R O A D  

WALTHAMSTOW, LONDON E.I7
Manufacturers of 

SC R E W S , 
BOLTS, 
N U T S, 

& all forms of small 
S c r e w  M a c h i n e  

products

Established In 1876.

H.  M A S S I L  &  S O N S
(W oodturners), LTD.

invite enquiries for

R E P E T I T I O  N 
W O O D T U  R N I N G

for A ir  M inistry, 
M in istry of Supply 

and
Admiralty Contracts. 

3 7 ,  P IT F IE L D  S T . ,  L O N D O N , 
N.1

Phone: CLErkenw ell 2894 (2 lines)

HEALEY MOULDINGS LTD.,
T am e b rid ge , W e s t  B ro m w ich  

Road, W a lsa ll.
Tel. No. W alsall 5676-7-8 

A ll types Plastic Mouldings.

LJXOBBAMD BOM-
35*. SOUTH PARK RDl 

TO O N . S .W. I a

* FOYLES *
F O R  T E C H N IC A L  B O O K S

N e w  and Second-hand Books  
on every subject. S to ck  of 
nearly  3,000,000 vo lum es—  

Bo oks bought.

119-125, C H A R IN G  C R O SS  
RO AD, L O N D O N , W.C. 2

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

W ELDED RINGS, HOOKS, etc.
A . J. P R A T T  &  S O N S .  L T D .
9, Woodbridge St., Clerkenwell, E.C 1

AWLPLUGS

T H E  N A M E  TH AT  
C A R R I E S  T H E  WE I G H T

PRESSPAHN, LTD.
Manufacturers o f Insulating 

Materials of all kinds.

38, W ELL STREET, 
BRAD FORD

P h o n e : B rad ford  5050 .
Grams &  C ables: “ P resspahn, B ra d fo rd .”

M IC A  A N D  M IC A N IT E  
S H E E T S ,  in Moulding, Com­
mutator, Flexible and Heater 
qualities, Pure Mica Tubes, 
Washers, Shapes, etc. Micafo- 
lium, Mica Paper, Mica Cloth, 
Slot Insulation, etc. Pure Mica 
cut to size and calibrated.

A L L  S P E C IA L  M A C H I N E  
W O R K  I N  M IC A  A N D  

M IC A N IT E .
Actual Manufacturers for over 25 Yean

H. CLARKE & CO, (M an ch e ste r)  
LTD.

A tla s  W orks, Patrlcroft, 
M anchester

Telirkcnf«: Eccles 2001-2-3-4-5.

XitÂùÙtn
4 - 0  Y a crJv a

PLcuitic.
n  Æ

L IT H O L IT E  IN S U L A T O R S  a 
ST. ALBANS M O U LD ING S LTD.

WATFORD
phone w a t fo a d  4494

1,000
ELECTRIC MOTORS 

D Y N A M O S
IN  ST O C K

REPAIRS, REW IND INC  
R E CO N D IT IO N IN G  and 

TESTING

DYNAMO & MOTOR REPA IRS  
LTD.

Wemble« P a rk  W orks W EM BLEY  
Telephone : W E M B L E Y  3121/2

VENT-AXIA
FOR BETTER AIR CONDITIONS

VENT-AXIA LTD. 9 VICTORIA STREET, LONDON, S.W .l AND AT  GLASGOW &. MANCHESTER
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MISCELLANEOUS A DVERTISEM ENTS
S ITU A TIO N S V A C A N T 

TECHNICAL COMMISSIONS IN H.M. FORCES

V A C A N C IE S for  ENGINEERS AND TYRE 
SPECIALISTS u s  indicated below exisit in 

the Corps of Royal Engineers and1 Royal 
E lectrical and M echanical Engineers for 
General Service. Applications will be received 
from  candidates up to 45 years o f age who are 
fit fo r  such service.

Candidates need not be in possession o f a 
University degree or other professional quali­
fications', although this is desirable, but they 
should possess technical qualifications a t least 
up to the standard o f Higher N ational Certi­
ficate.

(1) Electrical and Mechanical Engineers (Ref. 
No. C.2007A)
Considerable practical experience is 
essential and candidates are expected to 
be fam iliar with the m aintenance o f 
Medium or  Heavy types o f standard equip­
ment. A pplications will be considered 
from  candidates experienced in  any 
branch o f  electrical, mechanical; or re ­
frigeratin g  engineering but greater em ­
phasis w ill be laid  on the candidates’ apti­
tude to handle labour and improvise 
rather than on  experience o f precision 
work under fa ctory  conditions.
A general Engineering apprenticeship, 
follow ed by practical experience in  one 
o f  the follow ing branches, is  desirable. 
Erection and m aintenance o f  cold  storage 
plants, general m achine shops, large 
prime movers o f  all types, power distribu­
tion,, etc.

(2) Mechanical Engineers for Port Mainten­
ance and Inland W aterways, Transport 
W orkshops, Royal Engineers (Ref. No. 
C.2008 A)
A general m echanical engineering appren­
ticeship in Heavy Industries is essential 
together with experience o f  cranes, and 
ropeways and erection and m aintenance 
o f  heavy o il o r  gas engines.

(3) Tyre Renair Specialists for R.E.M.E. (Ref. 
No. C.2009A)
Experience in the installation, m ainten­
ance and operating o f m odem  tyre repair­
ing m achinery is desirable. Candidates 
must be capable o f inspecting and con ­
d ition ing tyres and tubes and have a 
thorough knowledge o f  tyre repairing, 
tyre capping and re-treading.

The final selection o f  candidates will be 
made as a  result o f  an interview by a W ar 
Office Selection Board who m ay recommend 
accepted candidates either for a direct com ­
mission or  fo r  commission.ing after a  period 
o f  satisfactory service in the ranks.

Applicants should write quoting the appro­
priate reference number to the M inistry ot 
Labour and National Service, Central (T. and 
S.) Register, Room 5/17, Sardinia Street, Kings- 
way, London, W.C.2, fo r  the necessary form s 
which should be returned com pleted on or 
before 15th February 1945.

TESTO S C O R E D
Indispensable 

to Radio Service 
Engineers. Makes 20 

tests. Interesting Booklet 
on request. From all Whole­

salers or direct. Send for leaflet R4.

R U N  BAKEN  MANCHESTER•

SITU ATION S VAC A N T

ROYAL TECHNICAL COLLEGE, SALFORD.
Principal: J. E. Richardson, Ph.D., B.Eng., 

M.I.E.E., A.M.I.Mech.E.
A PPLICATIONS are invited fo r  the post o f 

^M ullitim e Lecturer in E lectrical Engineering, 
to commence duties as soon us possible after 
Easter, 1945. Applicants must have had in­
dustrial experience and be capable o f  teach­
ing Design o f E lectrical Machinery up to the 
Higher National and London University Final 
B.Sc. degree standard, together with at leasu 
one other advanced electrical subject.

Salary in accordance with the Burnham 
Technical Scale, plus war bonus, with allow­
ance for  approved industrial experience.

A pplication form s and further particulars 
m ay be obtained from  the Principal, Royal 
Technical College, Peel Park, Salford 5,. Lanca­
shire, to whom applicationsi should be returned 
not later than 22nd January, 1945.

H. H. TOMSON,
Clerk to the Governors.

F O R  SALE

I A M P L ow erin g  a n d  S uspension  G ear, T.R.S., 
^ le a d  and  o th e r  Cables, W inches (hand), 
hundreds o f  th ousands in  use, S earch ligh ts  
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E le ctric ity  O v e r lo a d  ^
T H E  M in is t e r  o f  F u e l  a n d  P o w e r  h a s  

¡m a d e  i t  k n o w n  t h a t  l ie  w i l l  f r o m  t im e  
t o  t im e  m a k e  a  b r o a d c a s t  a p p e a l  t o  t h e  
p u b l i c  t o  b e  c a r e f u l  in  t h e  u s e  o f  e l e c ­
t r i c i t y ,  p a r t i c u l a r l y  b e t w e e n  8 .0  a .m . a n d  
10.0 a .m .,  a n d  w h e n  s u c h  a n  a p p e a l  i s  
m a d e  t h e  p o s i t i o n  f o r  t h a t  d a y  w i l l  b e  
c r i t i c a l .  T h e  a p p e a l ,  w e  a r e  i n f o r m e d ,  
w i l l  n o t  b e  g i v e n  u n le s s  t h e r e  i s  a  d a n g e r  
o f  a n  o v e r l o a d ,  b u t  in  t h e  a b s e n c e  o f  a n  
i m m e d ia t e  r e s p o n s e  t o  i t s  w a r n in g  t h e r e  
w il l  b e  a  d i s c r im in a t in g  c u t t i n g  o f f  o f  
c u r r e n t  in  a r e a s  w h e r e  t h e  l e a s t  i n ju r y  
w i l l  b e  d o n e  t o  w a r  p r o d u c t i o n .  A l r e a d y  
o n  t w o  o c c a s i o n s  t h is  e m e r g e n c y  m e t h o d  
o f  p r e v e n t in g  o v e r l o a d  h a s  b e e n  u s e d  
a n d  s u b je c t  t o  w e a t h e r  c o n d i t i o n s ,  i t  i s  
f e a r e d  t h a t  i t  m a y  h a v e  t o  b e  r e p e a t e d .

T h i s  c o n d i t io n  o f  t h in g s  is  n o t  s o  m u c h  
t h e  r e s u l t  o f  a  s h o r t a g e  o f  c o a l  in  t h e  
s u p p ly  in d u s t r y ,  a s  d i f f ic u lt  a s  t h a t  p o s i ­
t i o n  m a y  b e ,  b u t  i s  t h e  c u m u la t iv e  e f f e c t  
o f  t h e  g r e a t l y  in c r e a s e d  d e m a n d , e s p e c ia l ly  
f o r  in d u s t r y ,  w i t h o u t  p e r m i t t e d  g e n e r a t ­
in g  p l a n t . e x t e n s io n s  t o  k e e p  p a c e  w i t h  
i t ,  t h e  c o n t i n u e d  u se  o f  o ld  p la n t ,  a n d  a n

unavoidable delay o f  repair and mainten­
ance work during .the war. The maximum 
load which the supply system can carry 
with safety is something round about 
8 400 000 kW , 70 per cent., o f  which is 
provided by  industry and the rest by 
domestic premises, and' it is when that 
amount of load threatens that the public 
warning will be given.

The position is aggravated by  the fact 
that there are still m any houses not yet 
repaired from  bom b damage, while the 
coal cellars in those houses offer little 
hope of fires to keep out the cold. Un­
fortunately, a  large number o f the public 
still look upon the need for econom y in 
fuel, too  m uch in terms of coal, and re­
gard electricity as something apart, or 
something which m ay in fa ct be used as 
an econom ical substitute for solid fuel. 
Supply authorities have done an enor­
mous amount of work in trying to change 
this point of view  but since those same 
authorities before the war put equal 
enthusiasm into their efforts to  convince 
the public that electricity was the most 
efficient o f  all fuels, it is n ot unreasonable 
to suppose that a certain 'amount of con­
fusion exists among many of the public, 
and electric fires are, in consequence, 
switched on  without 'an understanding 
o f their effect upon the nation’s supply 
as a whole.

In  the circumstances we suggest that 
in addition to any broadcast or national 
Press appeals, the public be advised 
through such foodies as the W.V.S. o f  the 
consequences of their failure to respond 
to any request for a lowering of their 
consumption, for isuch organisations, a l­
ready fully aware through their incident 
officers o f which domestic premises are 
damaged and m ost likely to increase their 
loading, have established personal con­
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tact with the families in those houses, 
and knowing the circumstances in which 
they live, could suitably warn them.
A  Double Handicap

S OME relief in the load would also be 
brought about toy a m ore liberal dis­

tribution o f  coal, and in this connection 
-¿he Ministry of Fuel cannot hope to es­
cape criticism. I t  is irony enough that 
a country so rich in coal should be so 
short of it, but even more bitter is the 
fa ct that the Ministry which w as form ed 
to  safeguard the interests of the fuel in­
dustries in general should not b y  now 
have found some solution to the m ajor 
problem  which brought it  into being. 
There is no lack of coal in the ground, 
the trouble is that not enough o f it is 
being brought to the surface. ’ In  all war 
industries except that concerned with 
coal, production has gone up, tout in the 
pits output has gone down and down in 
spite of bigger wages, tem pting bonuses 
and other inducements. The miners 
blame the ow ners; the owners blame the 
m iners; the arguments between them 
seem to be interminable, and the coal in­
dustry thus remains, not the servant of 
the public it should be, but the play­
thing of all who are politically-minded. 
The result in effect is that the eledtricity 
supply industry is carrying part o f  the 
heating load which, in the absence of 
perm itted extensions and repairs due to 
the war, should be m et b y  c6al.
Southend and the Tariff Question

N OT content with the apparent slow­
ness in settlement of the post-war 

tariff question, Mr. A. C. J o h n s o n , 
borough electrical engineer and manager 
at Southend, has designed for his own 
area, a system of charging intended to 
meet anticipated development. For the 
purpose of the tariffs, dom estic premises 
comprise all residential property and all 
schools and boarding houses with assess­
ments not exceeding £100, while all shops, 
hotels, offices, and so on, are regarded as 
business prernises. Southend, like 
m any another seaside town, has suffered 
from  war damage and evacuation, with 
the result that the progress it was m ak­
ing came to a h a lt ; recognising the cause 
of the set-back, however, Mr. J o h n s o n , 
is o f the opinion that progress will re­
turn and, with it, the public will be more 
electrically-minded than ever. In anti­
cipation o f  the expected demand and in

order to be ready to meet it, Mr. J o h n ­
s o n  holds the view that the time has 
now arrived for post-war planning to  
line up with the national dem and for 
simpler and more uniform tariffs. The 
scheme he has developed involves a  num ­
ber of changes but he justifies them by  
the fact that they will bring about ąn 
annual saving to his department o f  
£3 000, plus another £750 a year in the 
case of the borough treasurer’s depart­
ment.
Fluorescent L ighting

T H E R E  has during the past year been 
plenty of evidence of the popularity 

of fluorescent lighting for industrial pur­
poses, and the price reduction announced 
by the. E.L.M.A. as operating with 
respect "to the 80 W  5 ft. tubes as from  
January 1, will be generally welcom ed. 
The opportunities o f price reduction in 
these days are all too few to pass w ith­
out creating a certain am ount o f  com ­
ment, and that in the case o f the fluores­
cent tube has conjured up pictures of 
large-scale installation work as soon as 
materials and labour becom e available. 
In  this connection, a m ost useful appli­
cation fo r  this form  of lighting will be 
found in drapery stores,’ and with so  
much rebuilding to be carried out in the 
country’s shopping areas, the optimism 
which prevails m ay not be without 
foundation. Dentists, too, appear to view 
this type of lighting with favour and they 
are hopeful that fittings appropriate to 
their operating rooms may be forthcom ­
ing. The facilities for colour matching, 
at present enjoyed m ostly by  industry, 
would be especially welcom ed by  those 
whose dealings with the public are so 
personal that they concern clothes and 
teeth.
All-Electric Kitchens

T H E all-electric kitchens which were 
the subject of a booklet issued by  the 

E.D.A. last November, take material 
shape at the Building Centre, this week. 
The exhibits are full-scale models o f  the 
four designs described in T h e  E l e c ­
t r i c i a n  of Novem ber 17, and their dis­
play will to some extent overcom e the 
depressing effect of the Ministry of Fuel 
warning with respect to a possible in­
terruption o f  domestic electricity supplies. 
Closely associated with the kitchens ex ­
hibited, is the question o f housing, and 
though everyone would wish that every
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post-war -house could include a kitchen 
of the type displayed, it must be recog­
nised that not all housing committees are 
as electrically-minded as they should be, 
and that competing fuel interests will 
m eet with at least, some success. In the 
circumstances . supply authorities, elec­
trics! contractors and all others who have 
the interests o f  the industry at heart will 
see to it that the public is made fully 
conscious of the fact that the exhibition 
is staged for their enlightenment and to 
give support to  their efforts in moving 
the housing committees in the direction 
they should go. Again, the war-time 
black-out in which the industry has been 
operating since 1939, has prevented the 
public from  acquainting themselves with 
all the developments which have been 
m ade in the domestic sphere, and the 
exhibition presents an opportunity for a 
peep into the future.
Engineers’ Appointm ents Bureau

T H E R E  will be nothing bu t favourable 
criticism of the action o f  the I.E.E. 

Council to form  what they call a Profes­
sional Engineers’ Appointm ents Bureau, 
for the need of such a body has long 
been felt by  the personnel o f  the industry. 
The difficulties in the p ’.st, difficulties in 
connection with the R oyal Charter, have 
apparently been overcom e in the manner 
outlined elsewhere in this issue, and there 
can be little doubt that the Bureau will 
be of m ost valuable assistance to those 
of the I.E .E. membership who, now  in 
the Forces, will have no specific jo b  to 
return to when they are demobilised or 
discharged. The operation o f the 
Bureau, naturally enough, involves a 
certain am ount o f finance and we draw 
attention to the fact that in order to 
secure the necessary working fund to 
carry through the form ative years, it has 
been agreed ' that appropriate letters of 
appeal be addresed to corporate 
members, among others, and to 
engineering organisations which will 
benefit from the operation of the Bureau. 
The body to be set up, it must be 
understood, will be distinct from the 
institution itself and its governing -board 
will be made up of representatives of the 
Civils and Mechanicals in addition to 
the Electricals, which will in turn set up 
three committees concerned individually, 
but under the direction of the board, 
with appointments for civil, mechanical, 
and electrical engineers. The idea of the

Bureau, it is expected, will commend it­
self to everyone and its establishment is 
made in the confident hope that a 
generous response will be forthcoming.
New Year Honours

T H E list o f  New Year H onours pub­
lished this week contained a num­

ber of names of electrical interest, chief 
among which were Dr. A. P. M. F l e m i n g  
and Aid. W . W a l k e r  who have been 
made Knights Bachelor. The awards 
are indeed well deserved for the work 
which Dr. F l e m i n g  has done in the 
cause of education, and the concern 
which Aid. W a l k e r  has shown for the 
development o f electricity supply are 
both  outstanding. Col. Sir S t a n l e y  
A n g w i n , who did so much to maintain 
our communication system throughout 
the periods of bom bing to which this 
country was subjected, and who to-day 
carries a big responsibility in maintain­
ing contact with our armies’ communica­
tion system, has been awarded a K .B .E ., 
and those many brilliant technicians who 
developed our telecommunications will see 
in the award to their chief, some official 
recognition of the part they have them­
selves played in the maintenance of our 
communications. Other names o f elec­
trical interest are given elsewhere in this 
issue and readers will join with us in ex­
tending to all who have been honoured, 
every good wish and congratulations.
The L ighting  Of Bu ild ings

T H E Lighting of Buildings Committee 
before which a number of electrical 

associations presented evidence, have 
published their report as Study No. 12, 
after twenty-four meetings. The re­
port which warrants careful reading, 
opens with a brief discussion of the 
principles of lighting and its influence on 
design, and its findings include many 
worth-while recommendations with re­
spect to  small dwellings. The Com­
mittee agrees with us that the lighting 
in many dwellings and schools is unsatis­
factory, due very largely to the lack of 
recognised standards and means of 
adoption, and suggests that steps should 
be taken to  ensure a wider understanding 
of available inform ation. on the subject. ; 
The report, which forms one of a series 
published by  the Ministry of W orks, also 
indicates a number of directions in which 
future research should be conducted, and 
these will be dealt with next week.
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Economics of Coal Supplies
Standard Qualities and Relative Prices

S PEAKING at a meeting of the Fuel 
Luncheon Club at the Connaught Rooms 

on December 21, Dr. E. S. Grumell, who 
has been closely associated with the fuel 
efficiency campaign of the Ministry of Fuel 
and Power, discussed the problem of stan­
dard qualities of coal and reasonably re­
lative prices.

He said he did not think it was generally 
recognised how flat rate increases had 
mounted up in recent years. The process 
had started before the war and such in­
creases had completely upset the present 
relative values o f coal.

Dr. Grumell then read two letters he had 
received— one from a colliery, and the other 
from a consumer. It was the same old. 
story, he said. The producer did not know 
what he wanted, and certainly he could not 
plan until he knew what was going to be 
produced and at what relative prices. He 
did not think there would ever be a satis­
factory answer to these questions until we 
faced up to a revision of the price structure 
and the selling o f coal on relative values, 
as recommended by  Lord Melchett’ s 1926 
National Fuel and Power Committee. This 
was a problem which must be faced. It was 
part of what a past-president of the club—  
Col. Bristow—referred to when he said that 
the price of all fuels should be related to 
coal.

Forthcoming Conference
There were a host of technical develop­

ments which depended financially on the 
relative values of different kinds and types 
of coal, and this included the problem of 
coal preparation. It was not reasonable 
to expect the coal industry to clean coal 
unless it obtained a fair and stable 
relative price for its products. In this con­
nection the Institute of Fuel had organised 
a conference, to be held in Manchester on 
February 28, at which it was hoped the coal 
industry would present a more or less true 
statement of the costs of cleaning coal, and 
to  get a large number of industrialists to 
say what they really. wanted in the way of 
coal. I t  seemed extraordinary that it was 
necessary to spend time, money and energy 
on continually adapting appliances, either 
for preparation or utilisation of coal, when 
a little commonsense would remove many 
o f the difficulties.

The non-standardisation of the nation's 
most important raw material might really 
be considered as a huge joke, and.it was 
impossible to build a sound, technical 
structure on unstable and constantly shift­

ing foundations. He hoped that the Ministry 
of Fuel and Power would do something to­
wards giving us more standard qualities 
of coal and reasonably relative prices. It 
was no good saying it could not be done. 
It could be done. What was the good of 
spending millions sterling on education and 
science, if we could not apply our knowledge 
to the solution of a simple problem like 
this ?

Reduced Consumption

As a result of everybody’s efforts during 
the last three years we had reduced our fuel 
consumption by seven to ten millions of 
tons a year, which could be valued at some­
thing of the order of £14 to £20. million, 
and this had been achieved with, practic­
ally speaking, ho capital expenditure. The 
majority of that saving would be perman­
ent, although we would slip back on some 
of it ; there was public lighting, for ex­
ample, and in other directions we should 
lose a little after the war. On the whole, 
however, he thought a large proportion of 
the savings already made would be per­
manent, but that was only a beginning. 
Since licensing for new materials had been 
permitted within the last six months, plant 
to the value of £2 million had. been licensed, 
which would save a further 500 000 tons of 
coal a year. Surely such savings enforced 
in war-time, indicated that there was some­
thing radically wrong with our industrial 
system before the war. Where was the. 
fault ?

A  great deal .of money had been spent on 
research, and no one would wish for one 
moment. to suggest that long term research 
should be side-tracked, as some of it might 
be of great importance for future develop­
ment, but had we not rather neglected the 
immediate dividend - earning potentialities 
of straightforward, if somewhat dull, fuel 
engineering, with which should be coupled 

administration and correct costing? In 
connection with the Manchester conference, 
endeavours had been made to find out what 
it cost to clean coal, but so far they had 
not found a person who knew how to make 
a correct costing statement.

Post-war Transport.—Manchester’s post­
war transport facilities, including railway 
electrification, were recently discussed be­
tween a deputation, including representa­
tives o f ¡Manchester’ s transport, town- 
planning, and reconstruction committees, 
and ¡Sir Cyril Hurcombe, Director-General 
of the Ministry o f War Transport.
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All-Electric Kitchens
E.D.A. Models for Low-Cost Houses and Flats

F ULL-SCALE models of the four all­
electric kitchens— two for low-cost semi­

detached houses and two for flats— designed 
by  the British Electrical. Development

Kitchen No. 1, with space for meals

Association, with the assistance of a panel of 
consultant architects and a member of the 
Electrical Association for Women, are now 
on view at the Building Centre, 23, Maddox 
Street, London, W. The plans were sum­
marised in T h e  E l e c t r i c i a n  of November 
17, 1944.

It is pointed out that the models have 
had to he constructed with the materials 
available at the present time and, therefore, 
they do not fully represent what the post-

Utility room, showing electric washing 
machine

war kitchen can be, but they give a clear 
indication of the trend of design.

Type No. 1 is a dining-kitchen, 14ft. 4in. 
by 9ft. 4in. (134 sq. ft.), with a  laundry- 
utility room 6ft 6m. by 9ft. 4in. (60 sq. 
ft.), adjoining, for a semi-detached house. 
The main working part of the kitchen 
is “  U ”  shaped, uninterrupted by doors, 
which facilitates food preparation. The sink 
is almost out of sight from the meals table.

The cooker is of the horizontal, or 
“  buflet ”  type in which the oven is ar­
ranged alongside the hob and hot-cupboard 
unit. This avoids stooping and gives space 
underneath for the storage of saucepans 
and other cooking utensils. The refrigeratoi 
is of 4 cu. ft. capacity and is built-in at 
waist height. De­
scribed as “  the 
people’s post-war 
refrigerator,”  it 
has a compressor 
unit that is re­
movable and inter­
changeable, t h e  
assumption being 
that this type will 
b e standardised 
a n d  mass - pro­
duced. Under the 
draining board is 
a 20-gal. electric 
water heater of the 
new two - in - one 
type, with 3 kW 
loading. Similar 
w a t e r  heaters, 
cookers a n d  re­
frigerators are in­
stalled in the other 
three kitchens.

T h e  working 
area is lighted by 
two ceiling fittings 
p l a c e d  o n  a 
diagonal line so as 
to avoid shadows, 
a separate light 
being provided over the meals table. 
Heating is by a 1 kW reflector 
type Are, fixed over the door from 
the living room, while a tubular heater, 
of 60 W  per foot loading, near the floor 
under the window, serves as a supplemen­
tary source of warmth in the working area. 
Three utility plugs are spaced conveniently 
ip the working area, one forming part of 
the cooker control unit. Every non-radiant 
heating apparatus has a pilot light.

The utility room contains cupboards for
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The hand-made prototype electric cooker

in the top compartment. On the inside of 
the door is a wooden tray for spare fuses.

No. 2 design shows an alternative type of 
kitchen, size 12 ft. 4 in. by 9 ft. 4 in. (115 
sq. ft.), for a small semi-detached house, in 
which meals are taken in a separate dining 
room, or dining recess off the living room. 
For the hlome-laundry there is a wash- 
boiler of 10 gal. capacity and 3.5 kW  load­
ing, under the draining board.

The lighting fittings ensure shadowless 
illumination of the working surfaces. A 
1 kW  electric radiator is mounted on the 
ceiling, and a tubular heater provides local 
warmth for anyone working at the prepara­
tion table and also dries tea cloths. Because 
of the proximity of the cooker to the living 
room door an extraction fan removes

No. 3 kitchen with heater under the window

odours and steam from this kitchen. There 
are three utility plugs in convenient 
positions in the working area.

The electricity intake and meter unit is 
intended to illustrate a compact design suit­
able for mounting inside a broom cupboard. 
The domestic fuses are of the cartridge type.

Model No. 3, size 11 ft. 9 in. by 7 ft. 6 in. 
(88 sq. ft.), is a dining-kitchen for a munici­
pal type o f flat of low rental.

The water heater is o f 15 gal. capacity, 
which is deemed sufficient for a flat of this 
kind. For warming the kitchen an electric 
convector of 1 kW  loading, is placed under 
the window as an alternative to the radiant 
heaters in the other models.

The design of No. 4 kitchen, size 8 ft. 
9 in. by 7 ft. 9 in.. (68 sq. ft.) is intended 
for flats of a higher rental than No. 3. 
Neither a wash boiler nor washing machine 
is included, the probability being that 
the tenants would use a public laundry 
service. There is a tubular heater, 
and a 80 W  fluorescent tube, mounted longi­
tudinally in the centre of the ceiling, pro­
vides the illumination.

cleaning materials and brooms, as well as a 
washing machine and a drying cupboard

No. 2 kitchen. Ample cupboard space is 
evident

large enough to deal with the whole of the 
family wash. When not in use the top of 
the machine forms an additional table. The 
electric drying cupboard, shown in the illus­
tration, has at the base a 2 kW  heater, pro­
tected with wire mesh, and operated by a 
control giving three heats. Another 
cupboard houses one of the new combined 
service units, with the supply intake and 
main fuse in the bottom compartment, the 
meter in the middle and the domestic fuses 
(of the cartridge type) and distribution box
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What Manufacturers are D oing—II
New Developments in Switchgear— Control Board Components

D URING 1944 the factory of Ferguson the arc durations are consistently less than 
Pailin Ltd., was again heavily loaded two half-cycles over the whole range of 

with commitments for small sub-station breaking circuits.

Fig. 2.-0utdoor wound, 
primary type current 
transformer for use 
on a 132 kV system, 
mounted on its stand

Fig. 1. — 66 kV Duo- 
Blast circuit breaker

switchgear of stan­
dard designs, and 
the export market 
absorbed a consider­
able proportion of 
the output.

An interesting de­
velopment was the 
completion of a de­
sign of o u t d o o r  
“  Duo - Blast ”  cir- 
cuit-breaker for use 
on 66 kV systems 
and where h i g h  
breaking capacity is 
required. Fig. 1 
shows the breaker, 
which incorporates a 
set o f double nozzles 
in the interrupter 
head; the air blast 
during circuit inter­
ruption being axial 
through the two 
nozzles. A full series 
o f short - circuit 
type tests h a v e  
been carried out, 
say the makers, and

Fig. 3.—General view ot one of the 10 kV,
4 000A, breakers; rupturing capacity 1 000 

MVA
Development and short circuit testing of 

other arrangements of air blast circuit

Fig. 4.—Portion of mimic diagram on 
control board, incorporating the type 

FLC switch •
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breakers was proceeded with and this de­
velopment was extended to cover circuit 
breakers of the “  Duo-Blast ”  type, for 
outdoor service on systems up to 220 kV. 
In order to be able to carry out satisfactory 
mechanical proving tests on air-blast 
switchgear in the factory, a special com­
prehensive compressed air supply system is 
being installed.

Another development was the manufac­
ture of an outdoor wound primary type 
current transformer for use on a 132 kV 
system. Fig. 2 shows such a current trans­
former, mounted on its stand in order to 
give sufficient clearance above ground level.

The recently published programme of 
power station extensions throughout the 
country has already reflected itself in a 
number of orders, and during the year 
orders were received for 33 kV metal-clad 
switch units of the low oil content type 
for short-circuit ratings of 1 000 MVA and 
1 500 MVA. Orders were also received for 

' additional 132 kV switching stations.
The company’s overseas business again 

included large contracts covering standard 
sub-station switchgear and also a number 
of high-breaking capacity outdoor circuit-
breakers for 33 kV service in Australia. 
The overseas contracts included an order 
for a number of 4 000 A circuit-breakers 
for use on a 10 kV supply system having a 
short-circuit fating of 1 000 MVA, the

breakers to be mounted in cells. Fig. 3 
shows a general view of one of these 
breakers, with one of the tanks lowered for 
contact inspection.

The company’s RS rotary change-over 
switch was further developed during the 
year and designs are now available for 
carrying up to 60 A a.c. A  similar design 
o f quick make-and-break RS rotary switch 
was also developed for use on d.c. systems, 
and is capable of handling 10/25 A up to 
600 V d.c.

The design of control boards for switch­
gear installation has been given some 
thought, the present tendency being to 
arrange a control board with flush-mounting 
instruments and having the mimic diagram 
arranged at eye-level, with the small control 
switch located in the line of the mimic dia­
gram. The type FLC control switch was 
developed for this purpose, incorporating 
the red and green indicating lamps in the 
handle of the control switch itself. These 
lamps are arranged to flicker on turning the 
control switch for the next operation, and 
it is then necessary to press and further 
turn the switch through 45°, to complete 
the control operation, after which the switch 
handle indicates the new position of the 
circuit-breaker and the lamps are steady. 
Fig. 4 shows a portion of mimic diagram 
on a control board incorporating this type 
of control switch.

Distribution Scheme for Morar Area
T HE district between Mallaig and Kin- 

lochailort in the County of Inverness is 
to be supplied with electricity under Distri­
bution Scheme No. 2—Morar Area, pub­
lished on December 28, by the North of 
Scotland Hydro-Electric Board. The scheme 
has been approved by  the Electricity 
Commissioners.

An electric line is to be run from Mallaig- 
vaig, passing through Mallaig, Morar and 
Arisaig to Kinlochailbrt; and another line 
will be run along the northern shore of 
Loch Morar to the communities at Bracora 
and Braeorina. Within reasonable economic 
limits, all premises in the area of the scheme 
which are situated a short distance from 
the electric lines will be connected without 
charge so long as applications for supplies 
of electricity are made when the works 
covered by the scheme are being carried 
out. It will not, however, be possible to 
deal on this basis with the more remote 
premises for it would be too expensive to 
do so, but other means of giving supplies 
to such premises are being investigated.

Electricity will be generated at the Morar 
power station. I t  is included, along, with 
two other projects, in Constructional 
Scheme No. 1— the subject o f an inquiry .

which began on December 27 in Edinburgh 
to consider objections to the scheme. Sup­
plies should be available in 18 months or 
two years from the commencement of work 
on the MoTar power station and Morar 
distribution scheme. Progress must depend 
on war conditions and is subject to the 
la/bour and materials being available.

Subject to regulations to be made by the 
Secretary of State the Board hope to adopt 
the same domestic • tariff in the Morar area 
as in the Lochalsh area, as follows :—The 
first 30/36 units per room per annum 5d. 
per unit, the next nine times that number 
Jd. per unit. The works carried out after 
the war may prove to be costly, but the 
Board hope that they will be able to  sell 
all units in excess of the above amounts at 
i-d. per unit. Under the tariff, consumers 
will, in effect, pay 5d. per unit for their 
lighting requirements, fd . per unit for cook­
ing, ironing, etc., and possibly Jd. per unit 
for room heating and water heating. This 
tariff will compare favourably with the cost 
of lighting and heating by other methods.

The fishing industry is important to 
Mallaig, and attractive rates will be offered 
for power supplies of electricity for this and 
other light industries.
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Electrical Personalities
We are always glad to receive from  

publication in this page.
Mr. C. B. Kingsford, manager of the 

switchgear sales department of the British 
Thomson - Houston 
Co., Ltd., has retired 
after 42 years’ ser­
vice, and at a recent 
meeting at the Willes- 
den switchgear works, 
he was the recipient 
of a gift from his 
f r i e n d s  and col­
leagues. Mr, Kings- 
ford is succeeded by 
Mr. L. Orucquer, 

who, after experience 
in the test and out­
side construction de­
partments, joined the 
switchgear sales de­
partment in 1925, and 

subsequently became assistant manager.
In the New Year Honours list published 

on Monday, there appeared, among others, 
the following hames of electrical interest: —  
Mr. P. Boswell Brown, chairman and man­
aging director, Hadfields, L td .; Prof. 
James Chadwick, F.R.S.,. Liverpool Uni­
versity; Dr. A. P. M. Fleming, director 
Metropolitan-Vickers Electrical Co., L td .; 
Mr. A. C. Macdiarmid, chairman and 
managing director, Stewart and Lloyd, 
L td .; Alderman W. W alker; and Prof. 
E. T. Whittaker, F.R.S., Edinburgh Uni­
versity, who have all been made knights 
bachelor. Col. (temporary Major-General)

Mr. L. Drucquer

. P. M. Fleming Aid. W. Walker

D. R. Duguid, late R.E.M .E., has been 
awarded a C.B. (military division) ; Prof. 
A. N. Whitehead, F .R .S ., an O.M. ; and 
Mr. E. A. Berthoud, temporary assistant 
secretary, Ministry of Fuel ana Power, has 
been made a K.C.M.G. Mr. N. F. Frome,

Sir Stanley Angwin

readers news of their social and business activities for  
Paragraphs should be as brief as possible.

D.F.C., additional chief engineer, construc­
tion, posts and telegraphs, New Delhi, has 
been awarded a C.I.E., while other awards 
included Col. (temporary Brigadier) Francis 
Cockburn Curtis, Royal Corps of Signals, a 
K.C.B.E. (military division); Major (temp­
orary Lt.-Col.) F. W. Schlesinger, R'.E., an 
O.B.E. (military division).

Col. Sir Arthur, Stanley Angwin, engin- 
eer-in-chief, General Post Office, and Mr. 
R. N. Duke, joint 
d e p u t y  secretary,

. Ministry of Fuel and 
Power, K .B .E .

Mr. Basil E. Nicolls, 
s e n i o r  controller,
B.B.C., and Mr, A.
Johnson, g e n e r a l  
manager, Post and 
Telegraph ’Phones,
C a l c u t t a  District,
C.B.E. Mr. H. H.
Manson, director, elec- 
t r i c a l  department 
Bahamas, O.B.E.

Awards of M.B.E. 
have been made to 
Mr. W. Atlsup, elec­
trical adviser and chief inspector of 
factories, Shillong, Assam; Mr. M. D ’ Souza, 
chief superintendent, Central Telegraph 
Office, Bom bay; Mr. J. R. Holme, assistant 
executive engineer (underground cable de­
partment), Calcutta Telephone , District, 
Calcutta; Mr. A. E. Lomas, operating en­
gineer, Bombay Telephone Co., Ltd., and 
Mr. G. W. Russell, technical adviser on 
posts and telegraph equipment, Master 
General of the Ordnance Branch, General 
Headquarters, India.

Mr. G. Crockford Wood, deputy assistant 
engineer, Trunk Controller Telephone Ex­
change, New Delhi, has been awarded a 
B.E.M.

The second section of the New Year 
Honours list published on Wednesday, 
included the names of Mr. M. T. Green- 
well, assistant general secretary of the 
Electrical Trades Union; Mr. W. T. 
James, director of a number of road 
passenger transport companies associated 
with the British Electric Traction Co., 
L td .; and Mr. F. C. Williams, principal 
scientific officer, Tele-communications Re­
search Establishment, Ministry of Aircraft 
Production, who have all been awarded 
O.B .E .’s.

Mr. James Williamson has resigned his 
appointment as chief engineer and director 
of,S ir William Arrol and Co., Ltd., as at
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December 31, and Mr. Gilbert Roberts has
been appointed to succeed him. Mr. 
Williamson, who was a member of the 
Cooper Committee, which reported on- 
hydro-electric development in Scotland, is 
to act as one of the civil engineering con­
sultants for several of the proposed hydro­
electric schemes.

Recently, some 130 colleagues and 
friends of Mr. A. E.«Noakes, of thé chief 
accountant’ s office, held a social evening 
at the English Electric Association Hall, 
Stychfields, to mark his retirement at the 
end of the year after 44 years’ continu­
ous service with the English Electric Co., 
Ltd., and its predecessor, Messrs. Dick, 
Kerr and Co., Ltd. Mr. R. E. Henderson 
(chief accountant’s office) 

presided. Mr. A. G. Brown 
(chief accountant) on be­
half of the company, pre­
sented the long service 
testimonial to Mr. Noakes 
in appreciation of his loyal 

„ an d . faithful service, and 
Mr. H. Dingle (secretarial 
department) handed to his 
old colleague a wallet of 
notes which had been sub­
scribed by the many friends 
and fellow workers of Mr.
Noakes. Mr. Noakes ex­
pressed his heartfelt thanks 
for all that had been said 
and done that evening, and 
to their chairman, Sir 
George Nelson, and the 
directors for the pensions scheme which 
had made his retirement possible.

S ir Murray Morrison, managing director 
of the British Aluminium Co., Ltd., is re­
tiring from that office as from March 30 
next. Sir Murray, who will complete -50 
years’ service with the company in Febru­
ary, will remain on the board. Mr. Geoffrey 
Cunliffe (now general manager) and Mr. 
George Boex (now technical manager) have 
been appointed to succeed him as joint 
managing directors.

Dr. Whitney shaking hands with Mr. E. B. 
Wedmore after the presentation ceremony

We gave in our last issue a brief account 
of the proceedings in connection with the 
presentation to Mr. E. B. Wedmore by the 
staff of the E .R .A . and we reproduce on 
this page a photograph of Mr. Wedmore 
recleiving the illuminated address from 
Dr. W. R. Whitney. Those who paid 
tribute to Mr. Wedmore, in addition to 
those named last week, were Miss E. Ryan, 
Miss E. Cox, Miss Bellringer, Mr. H. M. 
Lacey, Dr. H. G. Taylor (ex-staff), Mr. 
L. H. Daniel, Mr. A. E. Tooke, Mr. F. J. 
Adams, Mr. R. A. McMahon.

Obituary
Mr. J. M cKie Dewar, chairman of Chad- 

burns Liverpool (formerly Chadburn’s

(Ship) Telegraph Co., Ltd.), and of Peru­
vian Associated Gold Mines, on December 
29.

Mr. H. G. Hughes, aged 67 years. He 
was for many years with Siemens Brothers 
Dynamo Works, Ltd., and subsequently 
joined the English Electric Co., Ltd. The 
'latter part of his business career was spent 
with the E.R.A. and, after retiring in 1937, 
he devoted much time to the E .I.B .A . as 
a voluntary worker. On the outbreak of 
war he took up war work in Coventry, with
H. M. Hobson, Ltd., and was active to 
the last,

Mr. C. R. Riber, formerly of the appara­
tus department of Siemens Brothers and 
Co., Ltd., on December 17. He entered the 
service of Siemens Brothers and Co. on 
December 1, 1907, as factory manager of 
the apparatus department. A t the 
close of the last war he was ap­
pointed manager of all engineer­
ing departments. Mr. Riber retired at the 
end of May, 1940. He was the father of 
Mr. W. W. Riber, of the Temple Electrical 
Co., Ltd.

Sir Charles S. Swan, chairman of Swan, 
Hunter and Wigham Richardson, Ltd., 
shipbuilders, aged 72 years.

Mr. A. E. Noakes receiving English Electric long-service 
testimonial, left to right: Messrs. R. E. Henderson, A. G. 

Brown, A. E. Noakes and H. Dingle
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Loch Sloy Scheme
11

Public Inquiry into Objections to North of Scotland Project
E MPHASIS was laid on the urgent 

national necessity of the Loch Sloy 
hydro-electric project when Mr. John 
Cameron, K.C., opened at Edinburgh, last 
week, the inquiry into objections to the 
first constructional scheme of the North of 
Scotland Hydro-Electric Board, covering 
the projects at Loch Sloy, Loch Morar, 
and Lochalsh...

The principal objectors are Dumbarton
C.C., on whose behalf Mr. L. Hill Watson, 
K .C., appearing with Mr. J. F. Gordon 
Thomson, at the outset urged that the 
inquiry should be postponed for at least a 
month on the ground that objectors had not 
had proper time to consider the effect of an 
alteration in the situation of the proposed 
power station on Loch Lomondside to a 
point approximately half a mile south of 
the original site.

Mr. Cameron repelled the objection.
The County Council’ s principal objection 

was that Loch Sloy and its catchment area 
have been earmarked by the Council as a 
potential source of water supply for the 
county. They urged also that the genera­
ting station and other works at Loch 
Lomond infringe planning proposals and 
that any shortage of power in Central Scot­
land could be met more efficiently by a 
steam station.

The Dean of Faculty (Mr. R . P. Morison, 
K.C.) and Mr. R. H. Sherwood Calver 
represented the North of Scotland Hydro- 
Electric Board.

Mr. Morison, for the Board, emphasised 
their duty to afford supplies, which must 
inevitably be uneconomic, to rural areas in 
the North. It was from the big stations 
from which energy was to be sold to the 
Central Board that a profit would be made, 
and it was that profit which would permit 
of electricity supply to the ordinary con­
sumer in the uneconomic districts.

The Loch Sloy scheme was intended to be 
developed in mountainous country west 
and north of the upper end of Loch Lo­
mond. In the whole of the catchment area 
there were no houses, and there was no 
cultivated ground.

Advantages of Site
Loch Sloy itself was 780 . ft. above sea 

level, and that high head of water, with the 
heavy precipitation caused by the high 
mountains in the vicinity, made the site 
particularly favourable for the production 
of electricity by water power.

The proposal was to take the water 
from the reservoir to the power station 
by a two-mile tunnel through Ben Yorlich, 
from the mouth of which it would be led

to the power station in steel piping. The 
only visible works would be the power 
station and the steel pipe lines.

There would be a change of site of 
the power station to about half a mile 
south of the original site. The new site 
would involve tunnelling under the railway, 
and it was understood that there was no 
difficulty so far as the railway company 
was concerned.

Output Figures
After meeting possible local demands for. 

energy—and these would probably be 
relatively small— the output from the sta­
tion would be transmitted to the Central 
Board system at or near Glasgow. The 
output at Glasgow would be 105 000 kW.

It was possible, the Dean went on, that 
a large proportion of the energy received 
by the Central Board would go back to 
Dumbartonshire through their system and 
possibly through the Clyde Valley system 
as well.

The Central Board were anxious to take 
this energy, because there was a possibility 
that the future demand for electricity sup­
ply could not be satisfied if the energy to  be 
generated at Loch Sloy was not made 
available.

The cost of the scheme was estimated at 
£4 100 000, and at that figure it was be­
lieved to be financially and technically 
sound.

The main objections came from Dumbar­
ton C.C., and they stated that the scheme 
was not in the public interest because Sloy 
should be reserved for water for primary 
purposes. The most careful survey by 
experienced water engineers showed that 
there were ample supplies, apart from 
Sloy available for domestic primary pur­
poses and these other supplies were of 
better and cheaper water, i f  at some time 
in the distant future a supplement was 
necessary from Sloy, it would be possible to 
put a pipe in the dam. Each million gal­
lons of water not used for hydro-electric 
purposes, the Dean declared, would mean 
a loss of 1 000 000 kW. If 10 000 000 galls, 
of water per day were given off from Sloy 
for other purposes, that meant a loss of 
£30 000 per annum of revenue.

At the moment some 30 000 people in 
Dumbartonshire consumed 2 000 000 gigl. 
of water a day. The capacity of Sloy was 
18 000 000 gal., less any compensation water 
that might be given off. I t  would 
be a sheer waste of resources in those cir­
cumstances to reserve Sloy.

The Earl of Airlie, chairman of the Board 
said that there was a pressing need for
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increased electricity supplies throughout 
Scotland, and Loch Sloy would provide a 
substantial supplement to  existing supplies.

Mr. J. D. Peattie, o f the Central Elec­
tricity Board, said in evidence that they 
welcomed the proposal to buy power from 
the Loch Sloy scheme, and viewed any 
delay with considerable concern.

Cross-examined by  Mr. Hill Watson, Mr. 
Peattie said that his Board’s consumption 
in Central and South Scotland in 1938 was 
580 000 kW, and they estimated their con­
sumption in 1947 at 868 000 kW.

They hoped to get from extensions at 
Bonnybridge and Glasgow 19 000 and 
90 000 extra kW  respectively, and from 
Loch Sloy roughly 100 000 kW.

- Mr. A. E. MacColl, deputy chairman and 
chief executive officer of the North of Scot­
land Hydro-Electric Board, in reply to  ques­
tions, said that at the moment there was a 
shortage iof electrical energy "throughout 
Britain which might become acute if “ Single 
Summer Time ”  during the winter months 
was abandoned.

Mr. MacColl went on to give detailed 
comparisons, adjusted so as to be strictly 
comparable, of costs o f  production at Iron- 
bridge, in the Midlands, and at Loch Sloy, 
The cost at Ironbridge on a two-part tariff 
was £2 12s. 4d. per kW  and ,235d. per unit.

Professional E n g in e ers’
T O meet the needs of professional 

engineers who are seeking appoint­
ments, and of employers who have vacan­
cies on their technical staffs, an organisa­
tion to be known as the Professional Engin­
eers’ Appointments Bureau is, according 
to the I.E .E . Journal; to be set up shortly.

The Council. of the institution, it is 
stated, are of the opinion that an efficient 
bureau of this kind can play an important 
part in the resettlement of professional 
engineers, whose normal channels of work 
have been deflected by the war, particularly 
if it is administered and guided by per­
sons who have detailed knowledge of the 
practical problems that will be encountered 
in bringing together applicants suitably 
qualified and employers with correspond­
ing needs.

While problems touching the employ­
ment of engineers, either individually or 
collectively, are not patt of the function of 
the institution under the Royal Charter, 
it has been established on high legal 
authority that it. is not improper for the 
'Council to take an interest in th e , affairs 
of a body distinct from the institution and 
•constituted as a separate entity, by 
nominating to its governing board such 
engineers as the Council may select.

The Governing Board will consist of 15 
members, namely the Presidents and Secre­
taries for the time being of the Institutions

The figures for Sloy would be £2 0s. l id . 
per kW  and .0325d. per unit. On a two- 
part tariff, witness added, costs in the case 
of a steam station built at to-day’s capital 
expenditure of at least £30 per kW  would 
be £3 18s. 5d. per kW  and ,163d. per unit.

Mr. S. B. Donkin, consulting engineer 
and senior partner of the firm of Messrs. 
Kennedy and Donkin, and one of the five 
technical advisers to the Board, said that 
if work were put in hand at the beginning 
of next month the Sloy scheme could be 
completed from the electrical and mechani­
cal point of view by 1947.

Mr. James Williamson, chief engineer of 
Sir Alexander Gibb and Partners, and 
another of the Board’s technical advisers, 
said that three factors at Loch Sloy— large 
storage, a high head of water, and a high 
rainfall—made a very good combination for 
the production of hydro-electric power.

Questioned about the two sites of the 
power station, Mr. Williamson said that from 
the point of view of amenity the original via­
duct site had certain advantages. There 
was nothing to choose between the viaduct 
site and the one now chosen, so far as the 
length of tunnel and pipe lines was con­
cerned.

The inquiry was in progress when we 
went to press.

A p p o in tm e n ts Bureau
of Civil, Mechanical and Electrical Engin­
eers and three members from each of their 
Councils, to be appointed by the Councils 
annually, and steps will be taken to secure 
the retirement in rotation, in the usual 
manner, of these nine members.

For carrying out and guiding the general 
work of the bureau, the board will appoint 
three committees which will be concerned 
individually, but under the direction of 
the board, with appointments for civil, 
mechanical and electrical engineers. , Each 
committee will consist of the five members 
of the board who are nominated by the 
council o f the institution concerned or who 
are its ex-officio members, together with 
six additional members also nominated by 
the council of that institution.

The objects of the bureau are briefly as 
follows —To receive inquiries from em­
ployers and to seek to  meet their needs. 
To receive applications for registration for 
employment from engineers who, by reason 
of their qualifications, are members o f the 
Institution of Civil, Mechanical or Electrical 
Engineers, or from persons whose engineer­
ing qualifications for election or admission 
to one of those bodies have been approved 
by  the respective councils. To keep lists 
of organisations willing to receive engineer­
ing pupils, apprentices, or assistants under­
agreement. T o give advice generally in 
matters relating to the employment.
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Psychology of Electrical Trade
By F R A N C IS  G. W . TREE, A.M.I.E.E.

A  CONCENSUS of opinion reveals a 
general expectation of an unprece­

dented demand for post - war electrical 
equipment, and there is little doubt that 
the electrical trade is likely to enjoy a 
relatively easy transition to peace-time pur­
suits. But, unfortunately, this general an­
ticipation is sowing the seeds o f those 
apathetic weeds which in former times ham­
pered electrical progress, and certain 
commercialists are fostering wishful 
thoughts of a public demand, unrestricted 
by  counter interests. Even to-day, many 
in the electrical trade are wearing blinkers, 
in supposing that the merits of electrical 
devices, are in themselves sufficient to pro­
mote a wholesale public demand; whereas, 
the public mind is by no means wholly con­
vinced of the true worth of electrical equip­
ment.

Competition Set by Other Services
Indeed, if only because of high purchase 

costs, the public mind still prefers to en­
slave human life, rather than eat into 
financial resources. Furthermore, in spite 
o f certain post-war plans for all-electric 
houses, other interests have already ex­
ercised a considerable bias, and have 
affected the assurance of a vast number 
of dwellings being far from totally electric. 
By the plans of various housing authorities, 
many homes o f the future will have scanty 
provision for conversion to all-electric dwell­
ings, even though subsequent occupants 
may desire full electrical service. Thus it 
is that the electrical trade must wisely 
anticipate having to oppose contemporary 
interests and to  capture the market by 
every available approach.

The general Press and shop windows are 
obvious means of bringing commodities to 
the notice of the public, but contemporary 
interests are equally aware of these facili­
ties. I t  is, therefore, necessary for com­
mercialists of the electrical trade to resort 
to some mode of approach capable of creat­
ing a predominant interest in electrical de­
vices, and it is suggested that the psycho­
logical medium is thé most likely to gain 
that interest.

It is not the purpose of this article to 
give a study of the fundamentals of human 
instincts and psychology, but rather to 
stress those angles of approach which so 
largely govern public reaction. Consider, 
for the moment, the general public response 
to advertisement. In itself, human interest 
in advertising springs from the inherent 
instinct o f self-preservation, and it is the 
basic instrument by  which the individual 
opposes competition. Good advertisement

is both good defence and attack, whether 
in ordinary personal pursuits or in com­
merce. The intelligent member of the pub­
lic appreciates good advertising as some­
thing akin to his or her make-up, and 
consequently, the public mind is quick to 
sense faulty approach. For instance, the 
average person abhors propaganda and has 
a thorough distaste for catalogued statistics. 
Alternatively, the average person appre- 

. ciates a  pictorial illustration, because it 
is commonly assumed that “  the camera 
cannot lie ”  and the message of the picture 
seems the better in consequence. This is 
not intended to show favour to pictorial 
illustration, but simply to emphasise the 
relative influences upon the public mind. 
Applying this in a more practical form, the 
average person is not impressed by a mass 
of figures concerning electrical devices, but 
is very concerned with how the devices 
can improve personal circumstances. Thus, 
to state that “  so and so ”  electric cooker 
is a statistical proposition par excellence is 
less likely to encourage purchase than an 
intimation that the elimination of shrink­
age of food resulting from the use of the 
cooker, means “  two meals for the price o f 
one. ’ ’ The latter assertion is not intended to 
imply, that half truths or complete untruth 
should be used in preference to statistical 
facts, but is quoted to show the relative 
impressions made by the two modes of 
advertisement.

Choice of Words
Consider the psychological effect of 

the commonplace advertising caption “ We 
lewp electrical goods ”  as compared with 
“  We sell electrical goods,”  and it is at 
once apparent, that the use of the word 
“  keep ”  is. ill-advised.

That ¡the electrical trade mind is some­
what lacking in apt approach is evidenced 
all too often ; and only recently, at a 
meeting of a professional body, anelectrical 
engineer seriously recommended that the 
modern electric cooker should be fitted with 
a canopy and an exhaust fan to remove the 
“  unwanted ”  food vapours from its oven. 
Without discussing whether or not such 
food vapours are undesirable, it is surely 
apparent that the introduction of a canopy 
cum exhaust fan electric cooker would so 
closely resemble the other forms of cooker 
we have so long deplored, that, the public 
mind would be justified in regarding the' 
product as a throw-back to the dark ages. 
Surely, with such a suggestion coming from 
an engineer o f  learned standard, there is 
room for psychological improvement in  the 
trade m ind., It is commonly said, that the
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public want service not sales, and this is 
intended to emphasise that service to the 
public is more important than sales statis­
tics. Within certain limits this is true and 
flaunting “  testimonial ”  advertisements is 
not impressive; they should be used 
judiciously as a background for more 
tangible facts. For instance, there is little 
interest to  the public mind, that seventy- 
five per cent, of twelve million homes 
are electrically illuminated; whereas, it' 
certainly is interesting that during the 
quarter of human lifetime under artificial 
light only some nine pennyworth of every 
£ l ’ s worth of light is usefully employed. 
It is even more interesting if the latter 
statement is followed by an appropriate 
illustration of how modern electric illumin- 
ants can give better light and minimise the 
financial cost. Thus it is, that the electrical 
trade advertisements of the future should 
not be a catalogue of figures, but should 
evidence in word and in picture those easy 
to comprehend features which demonstrate 
the advantages o f using electrical devices.

Positive Suggestion

Apart from the direct style of approach, 
the appeal should be positive and not on the 
line, “  W hy not use our electrical equip­
ment? ”  In asking such a question, one 
gives rise to all kinds of arguments and 
answers, and the public mind becomes con­
fused rather than attracted. Avoid the 
negative appeal, and state boldly “ You 
need our electrical equipment,”  followed by 
appropriate details telling the benefits of 
usage. Similarly, every effort should be 
made to avoid those passive advertisements 
which do nothing but cause the ejaculation 
“  How n ice ! ”  and one cannot but wonder 
— how nice for whom? T o be effective, an 
advertisement must be subtle in its sug­
gestiveness and effective in its persuasive­
ness. As a guiding example, no man wants 
to tire his wife at a wash-tub and no 
woman can beautify herself with a m op ; 
whereas, the electric washing machine and 
the floor cleaner will give beauty by labour 
saving. Perhaps not a good example, but 
sufficient to emphasise the point in debate. 
Finally, whatever the form of advertise­
ment, it must be sympathetic and scienti­
fically appropriate to the market. Incident­
ally, it must be qualitative as well as quan­
titative, although quantity in itself sel­
dom suffices to  capture interest. The quali­
tative statement directs the person whose 
interest has been attracted; whereas, it 
generally requires the quantitative, n a m e ly - 
reputed advertisement, to arouse the mass 
mind to an awareness qf the full heed. 
Briefly, the general public may becategorised 
as—.those who want to buy and know what 
to b u y ; those who want to  buy but need 
advice; those who would buy if they re­
alised they needed to b u y ; and those who

will seldom buy even though they need to 
do so. The first class are by  far in the 
minority and are largely composed of 
technically minded persons to whom statis­
tical figures .may appeal; whereas, the other 
classes require a careful approach, and a 
clear picture of the appealing features. Thus, 
while it is not thought that the aforegoing 
will essentially provide a solid foundation 
for any general line of public approach, it 
is contended that the points raised should 
produce a realisation of those essentials 
without which, the demand for electrical 
devices will fall far short of our desire.

London Students
A paper of interest to electrical engineers 

of all branches was read before the I.E.E. 
London Students' Section on December 20, 
when Mr. J. F. Stirling, took as his subject 
“  The Condensation of Atmospheric Moist­
ure on Insulation Surfaces.”

The author explained that substances 
may have affinity for water, either by vir­
tue of chemical action or by intermolecular 
attraction, and in the latter case the physi­
cal form of a solid could promote condensa­
tion on its surfaces.

The theory of condensation was outlined 
and the differences in the equilibrium con­
ditions for plane, convex and concave sur­
faces were stated, and the important fact 
was stressed that it is possible for moisture 
to condense and be retained on a porous or 
fibrous surface because of the concavity of 
the surface of the water particles lying 
within minute crevices.

From experiments he had carried out the 
author drew many interesting conclusions, 
including one that no appreciable condensa­
tion occurred on silk fabrics until the rela­
tive humidity reached 60 per cent, but that 
after this the amount of condensation in­
creased rapidly; also that the cracking of 
a shellac,surface and the powdering of mica 
promoted condensation.

Since the relative humidity of the atmo­
sphere may frequently exceed 90 per cent, 
the practical aspects of this subject were all 
important. It was imperative that the 
completed windings of electrical machinery 
should be thoroughly dried in vacuo and by 
heat, followed immediately by the applica­
tion of a moisture excluding medium. The 
varnish or enamel used for finishing should 
not readily become brittle or tend to crack 
with age since surface cracks promoted the 
condensation o f moisture. Also, the disin­
tegration of insulating materials to powder 
caused moisture to condense in the cavities 
between the grains; hence the need for 
scrupulously keeping all insulating surfaces 
free from powder or dust, irrespective of 

he nature of the latter.
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Southend Electricity
New Tariffs Adopted— Meter Rents Abolished

A T their last meeting the Southend-on- 
Sea Borough Council accepted a report 

by Mr. A. C. Johnson, borough electrical 
engineer and manager, embodying proposals 
for new tariffs and the discontinuance of 
existing surcharges to consumers in the 
outside areas, and meter rents. The new 
tariffs come into operation this month.

Post-war Development
In his report Mr. Johnson stated that, in 

view of recent events in connection with 
the Memorandum on Electricity Distribu­
tion prepared by the Joint Committee of 
Electricity Supply Organisations, some 
considerable time was likely to elapse be­
fore a standard form of tariff was adopted, 
and even then price levels would vary with 
local conditions. Because of the multi­
plicity of tariffs now in operation and of 
serious price anomalies, and because also 
of anticipated post-war development, 
Southend could not afford to delay any 
longer the revision of its system of charging 
for current. To stand still in such matters 
was to kill progress and it was desirable 
that such revision should operate before 
the return of evacuees.

Owing to the war and evacuation, the 
position in Southend had deteriorated but 
the public was more electrically minded 
and were now demanding the use of electric 
apparatus in the home, and the time had 
arrived for post-war planning to line up 
with the national demand for simpler and 
more uniform tariffs. A t present consumers 
had the choice of a number of different 
tariffs consisting of a flat rate for lighting, 
three flat rates for heating, a contract rate, 
an “  all-in ”  rate and three free hire in­
stallations, together with variations in the 
unit charges for supplies given through pre­
payment meters and for supplies given to 
areas outside the borough. All these tariffs 
were to be superseded by  a. block tariff 
consisting of a unit charge of 5d. for all 
consumption up to the number of specified 
units per quarter and a unit charge of Jd. 
for all consumption in excess of the speci­
fied units. The “  specified units ”  were 30 
plus one half unit for every £1 of rateable 
value. The unit charges were to be 5d. 
and § d. instead o f 5d. and Jd. to consumers 
who made use of a cooker or water heater. 
The department reserved the right to switch 
off storage water heaters on the winter 
peak loads by means of remote control in 
accordance with present practice if found 
exoedient. The minimum charge per con­
sumer would be 10s. per quarter. If the

supply was given through slot meters to in­
stallations including cooker or water heater, 
the unit charges were to be 6d. and Jd. 
instead of 5d. and fd . All other pre­
payment supplies to be given at 6d.

The corporation domestic apparatus 
now the subject of free hire agreements 
was to be transferred to simple hire and 
charged at the normal rentals. All rentals 
for hire were to be made payable at the 
end, instead of at the beginning of each 
quarter. Existing consumers would have 
the option of changing over to the new 
tariff at the end of any quarter and would 
be required to do so not later than two 
years after the introduction of the block 
tariff. Meanwhile, the war increase of 15 
per cent, on pre-war tariffs was to be 
continued and the minimum charges on 
the free hire installations were to be re­
sumed as soon as possible, as a number 
of consumers were not making use of the 
apparatus.

Advantages of System

The preparing, rendering and collecting 
of accounts will be greatly simplified by 
the new proposals. Considerable saving in 
labour and materials will also be effected. 
It is estimated that the annual saving in 
the electricity department will amount to 
over £3 000, and the Borough Treasurer an­
ticipates a saving in his department of 
£750.

Except for the cancellation of the con­
tract rate (affecting approximately 300 
consumers) and of the three flat rates for 
heating, there will not be any alternative 
to the other three business tariffs, which, 
however, will be amended as follows : (a)
A flat rate of 5d. per unit for lighting plus 
15 per cent. ; (b) a two-part tariff based on 
the kVA demand as per existing tariff, but 
with a unit charge of f  d. all the year round 
instead of Jd. in winter and |d. in summer ; 
(c) an industrial heating flat rate varying 
between |d. and Id. per unit (with coal 
clause) depending on diversity factor and 
load factor. A minimum of 10s. in any 
quarter will be charged if the account does 
not reach this figure.

Except in the case of special contracts,, 
all power supplies are to be given on one of 
the following rates: (a) A block rate of 
3d. per unit for the first 1 000 units per 
quarter, 2d. per unit for the next 5 000 
units per quarter and Id. per unit for all 
units in excess ; (b) a two-part rate consist­
ing of (1) a fixed charge per kVA as per 
existing rate, and (2) a unit charge of Jd. 
with coal at 32s. 6d. per ton.
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Television-Receiver Sound Channel
Discussion by I.E.E. Radio Section

T HE subject chosen for discussion at a 
meeting of the I.E .E. Radio Section 

held on December 19, was ‘ ‘ The Television- 
Receiver Sound Channêl.”

In the absence through indisposition ofDr.
D. C. Espley, the discussion iyas opened 
by Mr. G. W. Edwards.

In a summary of Dr. Espley’s address he 
said it was widely assumed that in tele­
vision reception the subjective qualities of 
picture and sound were interdependent 
when reproduced together. In view of the 
smaller technical difficulties in the sound 
channel it was to be expected that, within 
the limits of reasonable economy, the sound 
reproduction in a television. receiver would 
play its part in improving the subjective 
quality of the picture, for which relatively 
costly apparatus was required.

B.B.C. and U.S. Practice
The B.B.C. placed the sound earrier be­

low the vision carrier, while in the United 
States the positions were reversed. B.B.C. 
practice was preferable on the score of per­
centage frequency-band requirements on 
the vision carrier,, although the advantage 
would 'become insignificant ait frequencies 
above 50 M c/s and for 'a 405-line standard. 
The American practice was preferable in a 
receiver designed to take advantage of 
constancy of sound-carrier/vision-carrier 
frequency spacing, and in which, as was 
usual, the sound intermediate frequency 
was smaller than the vision intermediate 
frequency, owing to  the smaller percentage 
tuning range on the local oscillator de­
signed to cover a number of stations.

The need for constancy of carrier spacing 
(sound/vision) was sometimes disputed, as 
it reduced the flexibility of receiver de­
sign. In  a single-programme system, the 
vision channel might be present, and 
double frequency-changing would enable 
the sound intermediate frequency ito be 
placed at a much more convenient level. 
The present trends in vision i.f. amplifier 
designs would cause great difficulties with 
sound amplification at high intermediate 
frequencies, bearing in mind the require­
ments of band maintenance with gain con­
trol, gain per stage, and the need for1 the 
most economic inclusion of standard broad­
cast facilities.

In the discussion which followed there 
was general agreement that a sound carrier 
of the same order of frequency as the vision 
carrier was desirable. But under the con­
ditions likely to apply in this country there 
was no necessity to fix any rigid frequency

relationship between the carriers, though 
considerations of filter design gave a bias 
in favour of placing the • frequency Of the 
sound earrier below that of the vision 
channel.

Suppression of Interference

The American decision to. adopt, fre­
quency modulation for the sound channel 
and the possibility of realising in this coun­
try the advantages claimed for this system 
from the point of view of interference sup­
pression were freely discussed. The greater 
cost and complication of a frequency modu­
lation receiver and the need for exact tun­
ing, possibly by means of automatic fre­
quency control, were stressed. It was 
agreed that complementary pre-emphasis 
and de-emphasis were needed to  control the 
virulence of the high-frequency energy in 
the residual noise, but if the degree of pre­
emphasis was based on the average dis­
tribution of energy in the audio spectrum 
there was a danger of over-modulation in 
the high audio-frequency region from the 
peaks associated with transients.

Some of the improvements in quality 
attributed to frequency modulation were in 
fact due to the wider frequency band avail­
able on a u.h.f. channel, and, it was 
thought, could be realised with equal 
facility in an amplitude-modulated system. 
So far as susceptibility to  interference from 
motor car ignition systems was concerned, 
the shortcomings of amplitude modulation 
could be considerably reduced by the in­
clusion of a limiter designed to follow the 
fringe of the modulation envelope in the 
receiver. The simultaneous transmission of 
separate amplitude modulation and fre­
quency modulation sound channels, situated 
on either side of the vision channel, would 
enable manufacturers to satisfy the im­
mediate demand for inexpensive receivers 
while the rival claims of the two systems 
were being resolved.

There was some division of opinion on 
the need for exceptionally high quality in 
the sound channel.

It was agreed that there should be closer 
approximation in the receiver of picture 
and sound sources ; this might be achieved 
by mounting the c.r. tube inside the loud­
speaker aperture. Discontinuities in tonal 
balance should be avoided, or dealt with 
at the transmitter. The necessity for mani­
pulation of controls at the receiver, o n ce . 
the programme had started, would be less 
tolerable with television than with normal 
sound broadcasting.
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Liverpool Transport Developments.— In
a report on the post-war reconstruction 
and development of the Liverpool passen­
ger transport undertaking, Mr. W. G. 
Marks, the general manager, dealt separ­
ately with the advantages and disadvan­
tages of electric tramways, motor-Jbuses, 
trolley-buses and underground electric 
railways. The Committee has now asked 
him to report on the relative capital and 
maintenance costs of each form of trans­
port.

Tynemouth Housing Equipment.— The
Housing Committee has agreed to the pro­
vision of all-electric 
domestic equipment 
in temporary houses.

I.E .E . Students’
Dance.:—A dance is 
to be held jointly by 
the North-West Stu­
dents’ Section of the
I.E .E ., and the stu­
dents of the Man­
chester College of 
Technology, on Feb­
ruary 10, from 6 p.m. 
to 10 p.m., at the 
College, Whitworth 
Street, Manchester.

Electrical Firms'
Donations. —  Contri­
butions to the Royal 
B e r k s h ir e  Hospital 
d u r in g  the last 
quarter included the 
following from New­
bury and district :
Edmundson’s Elec­
tricity Corporation,
Ltd., £52 12s. 7d. ;
Wessex Electricity 
Co., £36 15s. 4d.

Edinburgh E.A.W . — The Edinburgh 
branch of the Electrical Association for 
Women had Mrs. Beveridge, wife of Sir 
William Beveridge, M.P., with them at a 
function in the electricity showroom, when 
a cheque for £40, realised at a bring-and- 
buy sale, was handed over to the rehabili­
tation centre for war blinded.

Illuminating Engineering Society.— The 
next meeting of the Birmingham Centre of 
the Illuminating Engineering Society, on 
January 26, is to take the form of a 
“  Brains Trust,”  and is to be held at the 
Imperial Hotel, Birmingham, at 6 p.m. 
The question master will be Mr. J. G. 
Holmes.

Science in Industry.— A conference on 
“  The Place of Science in Industry,”  
arranged by the British Association, 
through its Division for the Social and 
International Relations of Science, is to be

held at the Royal Institution, Albermarle 
Street, London, W., on January 12 and 13. 
There will be four sessions. The first (chair­
man, Mr. Ernest Bevin) is on “  What 
Industry owes to  Science ”  ; the second 
(chairman, Lord McGowan) on “ Funda­
mental Research in Relation to Industry ”  ; 
the third (chairman, Sir John Greenly) on 
“  Industrial Research and Development ”  ; 
and the fourth (chairman, Lord Woolton) 
on “  The Future : What Science might
Accomplish.”

E.I.B .A. Northern Counties Area  The
annual general meeting of the Northern 

Counties Area of the 
Electrical Industries 
Benevolent Associa­
tion will be held on 
January 29, at 3.30 
p.m., at Tilley’s Res­
t a u r a n t , Blackett 
S t r e e t ,  Newcastle- 
upon-Tyne, under the 
chairmanship of Mr. 
E. Charlton.

Aluminium - ware 
Supplies. —  Mr. Dal­
ton, President of the 
B o a r d  o f  Trade, 
stated recently in the 
House of Commons 
that 21 firms had 
applied for licenses 
for the manufacture 
o f aluminium-ware, 
and these were now 
being issued. Sup­
plies would be small 
at first, but. some 
a lu m in iu m  - ware 
should be in the 
shops early in the 
New Year.

Syntnetic Rubber Production.— Accord­
ing to Mr. John L. Collyer, president of the 
B. F. Goodrich Co., while it is still impos­
sible to determine the balance of power be­
tween synthetic and natural rubber, ex­
perience in 1944 has confirmed the belief 
that after the war natural and synthetic 
will be in competition over a wide field.

School Electrical Installations.— The 
Glasgow Education Committee has ar­
ranged for the electricity department to 
execute electrical work at Penilee school 
at a cost of £685 and at Stow College an­
nexe at £95. The W est Hartlepool Edu­
cation Committee proposes changing the 
present gas-lighting system at Lynnfield. 
School to electricity, and estimates are to 
be prepared. The Southport Education 
Committee is to provide electric dish wash­
ing and other electricity plant at the refec­
tory kitchen at a cost of £321.

TW ENTY-FIVE YEARS AGO
Tj'ROM T h e  E l e c t r i c i a n  of 

T  January 2, 1920: Our readers 
will be interested to know that we 
have received a communication 
from the Board of Trade informing 
us that we have been awarded the 
Diploma of the Grand Prix en 
Collective, by the International 
Jury of the British Section of the 
Ghent International Exhibition, \ 
1913. The issue of this award has 
been deferred until now in conse- , I 
quence of the war. It is to be 
expected that in the future these 
international exhibitions will again 
be organised, and the matter is \ 
one which might well be considered 
by those engaged in the work of 
reconstruction, as it is a form of 
propaganda which could be made 
of the greatest possible use.
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Electricity Supply
Burton-on-Trent.— Switchgear is to be 

renewed at a cost of £817.
Darlington.— A supply of electricity is to. 

be afforded to the works of Messrs. T. 
Ness, Ltd.

Burton-on-Trent.— The Electricity Com­
mittee is to extend mains to provide supply 
to a farm at Hoar Cross.

Scarborough.— The T.C. is to spend £474 
increasing the capacity of two electricity 
sub-stations at Snainton.

Oldham.—A fringe order to supply four 
cottages in Failsworth, has been ontamed 
by the Electricity Committee.

Lancing.—The Council is to expend a 
sum not exceeding £500 on lighting, part 
of which is to be by electricity. -

London.— The Metropolitan Water Board 
is to remodel and electrify the Ferry Lane 
pumping station at a cost of £19 900.

Middlesbrough.—Batteries for three elec­
trical vehicles at an estimated cost of £70 
each are to :be purchased by the T.C.

Stockton-on-Tees.— Consideration is be­
ing given by the T.C. to the installation of 
additional electric plugs in Council houses.

Cheltenham.—The Cemetery Committee 
has asked the Borough Electrical Engineer 
to prepare a scheme for lighting the crema­
torium chapel.

Sunderland.—The T.C. is to spend about 
£1 800 in order to afford a supply of elec­
tricity to a factory being built by the 
Ministry of Works on the Pallion trading 
estate.

Portslade.—The U.C. has decided to 
carry out a scheme for converting all street 
lighting in the district to electricity. Sanc­
tion is to  be sought for a loan to finance the 
scheme.

Billingham-on-Tees.—The U.C. has asked 
the North-Eastern Electric Supply Co., 
Ltd., to reduce electricity charges for 
15 W  and 25 W  lamps used for street 
lighting.

Middlesbrough.— The Corporation has 
agreed to transfer £4 000 from the elec­
tricity income tax suspense account to the 
general reserve fund of the electricity 
undertaking to .meet post-war contingen­
cies.

Camberwell (London).—The Works Com­
mittee recommends arranging for the 
County of London Electricity Supply Co., 
Ltd., to instal street lighting at a cost of 
£2 390 and an expenditure of £3 000 for 
any further lighting.

Southport.— The Electricity Committee 
has agreed that in the event of the Lighting 
Committee deciding to convert the North 
Promenade street lighting from gas to elec­
tricity, it will undertake to provide the 
cables at an estimated cost of £750.

Stockton-on-Tees.— The Electrical Engin­
eer is to prepare plans for the reconstruc­
tion of West Road sub-station at a cost 
of £13 200 and Outram Street sub-station 
at £6 000 including equipment.

Reeth (Yorks) .—The R.C. is to approach 
the North-Eastern Electric Supply Co., 
Ltd., regarding an electricity supply for 
Upper Swaledale. The scheme was first 
raised before the war when a survey was 
carried out, but the work was postponed.

Cookham.— The Ascot District Gas and 
Electricity Co. have written to the Cook­
ham R.D.C. stating that in response to 
inquiries which they have received relating 
to electricity facilities, the company hope, 
in addition to the existing standard light­
ing and power tariffs, it may be possible 
to offer a two-part tariff in which the rate 
will approach Id. per unit.

Cardiff.—According to the annual reports 
for 1941/4, in the four years between 1941 
and 1944, the electricity undertaking has' 
contributed £113 361 to  the relief of the 
city’s rates. The reports showed that 
for 1943-4 output of the power station was 
278 265 922 units; units imported from the 
grid totalled 133 306 000, making a total of 
411 57 1 922 units sent out. Of this latter 
total 8 628 000 units were exported to the 
grid, showing a total o f 402. 943 922 units 
sent out to the corporation system. Aggre­
gate capital, expenditure on the undertak­
ing up to March this year was 
£4 223 486. Net debt outstanding was 
£2 239 586. Total income for the year was 
£989 376 and expenditure £773 017.

Rural Electrification in Ireland. —  
Authority to make advances up to 
£5 000 000 to the Electricity Supply Board 
for the purpose of rural electrification in 
Ireland is embodied in the Electricity 
(Supply) (Amendment) Bill, 1944, which 
was issued, recently. It is estimated that 
the total cost of rural electrification, based 
on pre-war figures, will amount to 
£12 000 000. The £5 000 000 is intended 
to enable the Board to begin the work in 
the immediate post-war period. Only half 
the amount will be repayable by the Board, 
the other half being payable to the Central 
Fund out of voted monies. Under this Bill 
the Board are also empowered, subject to 
the approval of the Minister for Finance, 
to secure the manufacture in Eire of items 
o f electrical plant required in the develop­
ment of its programme. The Bill also 
authorises the Minister for Finance to ad­
vance to the Board further sums up to a 
total of £7 500 000 in addition to the 
£5 000 000, which, it is estimated, should 
meet the Board’s requirements for three 
and a half years.
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Industrial Information
Electric Discharge Lamps.— In view of 

■the issue of the Discharge Lamp Lighting

Mazda fluorescent lighting in an engineering works

(Revocation) Order, 1944 (S.R. and O., 
1370), which revokes the control order of 
1943 (S.R. and' O., 1201), the war
emergency Code of Practice C.P. 3, 
1944, Limitation of Electric Discharge 
Lamp Lighting, will now be inoperative.

Servicing Refrigerators.— Service Bulletin 
No. 2, issued by the International Re­
frigerator Co., Ltd., on the servicing of 
B.T-H. refrigerators, describes the special 
equipment that has been set up to make 
the testing of the Monitor Top domestic 
models a relatively simple procedure, and 
also the assembly, purging, charging and 
testing of these units an easy operation.

Londex Relays.— Londex Ltd. have just 
issued a revised catalogue,-No. 205/44, of 
their relay and remote control apparatus. 
The relays described and illustrated are 
designed for use in switchgear, lighting 
systems, aircraft, ships’ radio, machine 
tools, electronic equipment, fire alarms, 
burglar alarms, and so on. There are 
several new types and others of improved 
design. ,

Hope for the North-East.— In a survey 
of industrial conditions in the Tyneside 
district the Newcastle-upon-Tyne branch 
o f . the Association of Scientific Workers 
states that the two basic industries of the 
future are the chemical and power indus­
tries. The possibility of underground gasi­
fication of coal and the introduction of gas 
turbines for power generation is discussed.

Effective Works Lighting.— The photo­
graph reproduced on this page shows a 

section of an inspection 
department in an engin­
eering works lighted by 
Mazda 80- W  fluorescent 
lamps in open top re­
flectors. In this depart­
ment close inspection, 
both visual and by the 
use of gauges, is carried 
out on very bright parts. 
Good low brightness light­
ing is essential to accuracy 
of inspection and the in­
stallation, carried out by 
Messrs. Arthur Ellis (Elec­
trical) Ltd., Birmingham, 
has achieved this. The 
illustration shows how 
well the “  tunnel ”  
effect has been avoided.

Production and Engin­
eering. —  The principal 
features in the current
bulletin, issued by the 
Ministry of Labour and

the Ministry of Production, deal with stan­
dards of preservation and packaging for the 
war in the tropics, small batch quality con­
trol, rubber die processes, motion study in 
practice, industrial resettlement, and hand 
trucks for engineers.

Wrought Aluminium Alloys.—The 
Wrought Light Alloys Development Associa­
tion’s information bulletin No. 8, entitled 
“  Riveting of Wrought Aluminium Alloys,”  
just published at the price of Is., deals
comprehensively with every phase of the
subject, the main chapters being devoted 
to “  Design of Riveted Joints,”  “  Drilling 
Practice,”  “  Riveting Practice,”  “  Rivets 
for Special Purposes,”  “  Automatic Rivet­
ing,”  and (in the appendices), “  Heat 
Treatment of Aluminium-Alloy R ivets.”  

Export Licensing.—The following goods 
have been removed for the Schedule to the 
Export of Goods (Control) (No. 10) Order, 
1943, and consequently require licences 
only when exported to those destinations 
to which the export of all goods is con­
trolled :— Iron and steel (including alloy 
steel) in the following forms :— Castings 
an;l forgings, but not including machinery 
parts; stampings and pressings with or 
without rolled edges, but not including 
machinery parts. Bells, bell domes and 
bell gongs. Electrical goods of the follow­
ing descriptions: —Parts of watt-hour 
meters, pocket lamps, hand torches and 
inspection lamps and cases therefor.
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Copper and Copper Alloy Springs.— The
Copper Development Association has 
issued under this title a  book dealing with 
the design o f flat, helical, torsion and 
miscellaneous springs and their manufac-' 
ture; the mechanical and physical proper­
ties of the commoner copper alloy spring 
materials, their fatigue strength and 
corrosion resistance; and the behaviour of 
springs under various conditions. The 
work, which supplies information not 
readily available hitherto, concludes with 
an extensive bibliography. ‘

The M. and C. Apprentices’ Magazine.—  
The Christmas number, published by 
Mavor and Cbulson, Ltd., announces that 
the firm’s gold medal awarded annually to 
the best fifth year apprentice has been 
won by  William Black, o f the conveyor 
drawing office, and the silver medal for the 
second best fifth-year apprentice has been 
awarded to James Strain, of the coalcutter' 
drawing office. Direct payments and 
inwards under the suggestion scheme in 
1944 amounted to £289 5s. 8d. Personal, 
departmental, and branch notes and articles 
on various subjects complete the publica­
tion.

Wade’S Tables.— A  revised pocket 
edition of these tables dealing with the size 
and strength of wooden poles for telegraph 
and overhead electrical transmission lines, 
has been published by Messrs. Gabriel, 
Wade and English, Ltd. It is stated that 
English and Scotch red fir would not ap­
pear to be as strong as foreign imported, 
bu t English afid Scotch larch is stronger 
than redwood. An A  pole is four and a 
half times as strong as a single pole, an H 
pole is three times as strong, and a  Rutter 
pole is seven times as strong as a single 
pole. Copies of the tables can be obtained 
from the company’s office, Gilberdyke, 
Brough, E. Yorks, or Mr. Christopher 
Wade, 1, Shakespeare Road, Bedford, 
price 5s.

Cast Iron Research.— The twenty-third 
annual report of the British Cast Iron 
Research Association states that the Re­
search, Development, and External Rela­
tions Committees, set up last year, had 
been considering post-war policy. In the 
range of high-duty cast irons, research 
work on. the acicular irons had been con­
tinued and optimum compositions for this 
complex alloy system worked out. It was 
proposed to complete one major section of 
this work by determining a wide range of 
engineering properties on commercially 
made material. • Reports of work done on 
ladle additions and on induction hardening 
of cast iron had been completed. The 
acquisition of equipment for spectro- 
chemical analysis was now virtually com­
plete and a report had been issued on the 
application of the photo-electric absorpti-

meter to the analysis of cast iron. With 
over 500 members the association had never 
been so fully representative of the industry 
as it is at the present time.

New Zealand Railways.— The gross
revenue of £15 325 306 from thé New 
Zealand railways for the year ended March 
31, 1944, set a new record, exceeding the 
previous year’s revenue by £1 196 313 
(8.47 per çent.). The expenditure 
amounted to £12 757 336, an increase of 
£1 454 923 (12.87 per cent.). The net
revenue of £2 567 970 showed a decrease 
of £258 610 (9.15 per cent.) compared with 
that for 1942-3, and on a percentage basis 
the net return on capital was 3.71 per 
cent., as compared with 4.31 per cent, last 
year. A factor in the increased expenditure 
was the provision of £410 500 for deferred 
maintenanc'e. The amount of traffic 
handled during the year was greater than 
ever before. The number of ordinary pas­
senger journeys exceeded last year’s record 
by 1 146 109 (6.67 per cent.), and the 
tonnage hauled also set a new record of 
9 026 626 tons, an increase of 1.56 per 
cent, over last year’s figures. The mainten­
ance of signals and electrical appliances 
cost £326 190, as against £271 499 in the 
previous year. The running costs of the 21 
electric locomotives amounted to £116 856.

Contracts Open
W E give below  the latest inform ation 

regarding contracts for which tenders 
are invited. In the case o f  overseas con­
tracts, particulars are to be had from  the 
Department o f Overseas Trade, Millbank, 
London, S .W .l (corner H orseferry R oad), 
■mless otherwise stated.

Batley T.C., January 10.— Supply and 
delivery of one 750 kVA transformer and 
one e.h.t. ring main unit. Specifications 
from the Borough Electrical Engineer, 
Electricity Works, George Street, Batley.

Dundee T.C., January 10.— Electric 
light installation in 31 blocks, comprising 
162 houses, !at the Kirk ton housing estate. 
Particulars from the City Quantity Sur­
veyor, 21, City Square.

Leeds Housing Committee, January 22.—  
Electrical maintenance repairs over a period 
of six months ending September 30, 1945, 
in connection with seven groups of dwell­
ings. Specifications from the Housing 
Director, Priestley House, Quarry Hill, 
Leeds.

Stone U.D.C., January 23.— Supply, de­
livery and .erection of approximately 1 mile 
overhead line and 1 000 yds. underground 
cable in two sections. Specifications from 
the Electricity Department, 56, High 
Street, Stone, Staffs.
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Company News
Greenwood and Batley, Ltd .— Intm. 

Biv. 5% (same) on ord., payable Jan. 12.
Pernambuco Tramways and P ower Co. 

— Div. on 5% fst. debs. 21%.
General Cable Manufacturing Co ., 

Ltd .—Fin. div. 9% (same), mkg. 15% to 
Sept. 30 (same).

D ussek Bros, and Co ., Lt d .— Fin. div. 
8|% ('same), mkg. 12J% for year. Pits, for 
year to  Oct. 31, £'20 635 (£21 174).

K algoorlie Electric Tramways, Ltd . 
—Estimated net rev. for Nov. 1944, £385 
(£399). Aggregate for 11 mos. from Jan. 
i, £5 608 (£4 779).

Bristol Industries, Lt d .—Tradg, pft. 
for yr. to Oct. 31 £107 487, £40 902 increase. 
Carry fwd., subject to dirs.’ fees, £11 924 
(£9 008). £10 000 over-reserved for tax has 
been added to gen. res.

Shaw in re an W ater and P ower.— Gross 
rev. nine mos. ended Sept. 30 $17 678 769 
($17 938 473). Net bice. $1 68-8 624 
($1 483 755). Divs. $1 459 427 (same), 
surplus $229 197 ($24 327).

Chadburns (Liverpool).— Pit. to  Mar. 
31 last £7 421 (£6 274). Brot. in £13 967 
(£14 693). Div. 6% (same) and 4% (same) 
bonus, £3 000; tax res. nil (£4 000); fwd. 
£18 388 subject to dirs.’ fees.

E. K . C ole  a n d  Co., L td .— Fin. div. on 
ord. 12%, mkg. 20% (15%) less tax for 
yr. ended Sept. 30, 1944. Part, div, on 
prefd. ord. 3% (same). Net pits, for yr. 
after deprecn. and taxatn. £138 165 
(£82 093).

Bullers, Lt d .— Net pft. to July 31, 
£24 602 (£23 984), plus £26 577 (£20 828) 
brot. in. Pref. div. £3 750, deb. redemptn. 
£3 821 (£3 638), pension £5 000 (same),
fin. ord. div. 5% , mkg. 7£% (same) £5 847, 
fwd. £32 761.

General Cable Manufacturing Co ., Ltd . 
—Net tradg. pft. to Sept. 30, £83 483 
(84 659). Dirs.’ fees £800 (£550), audit 
£158 (£157), deprecn. £3 326 (£3 212), tax 
£58 400 (£60 250), pref. div. £4 500, ord. 
div. .15% £1,1 250, to res. £5 000 (all 
same), fwd. £2 920 (£2 871).

Albion Drop F orgings Co ., Lt d .— T rdg. 
pft. to Sept. 30 (after tax) £20 174 
(£22 907). Deprecn. £419 (£415), dirs.’ 
fees £1 375 (£J 500), war damage £442 
(£607), net pit., £17 938 (£20 485). Div. 
12J% (same) £9 375 to deprecn. res. £3 000 
(£5 000), fwd. £15 434 (£9 871).

G eorge T u rton  P la tts  and Co., L td .— 
Net pft. (after tax) for yr. to July 31, 
£33 938 (£3,3 856), to pref. div. £il 936, fin. 
on ord. 10% (same) and bonus 10% (7 i% ), 
mkg. 27J% (25%) less tax, to sped,
deprecn. res. £7 500 (£6 621) conting. res. 
£5 000 (£4 000), fwd. £26 045 (£25 320).

Marco R efrigerators, Ltd .—Trdg. pft. 
to Sept. 30, £33 640 (£34 586), plus trans­
fer fees £2 (£1 10s.). To deprecn. £1 604 
(£1 456), A .R .P . £750 (£1 567), bank int. 
£239 (£19), etc., leavg. net pft. before tax 
and dirs.’ fees, £29 960 (£30291 after
dirs.’ fees), added to £4 927 (£4 754) brot. . 
in. To taxn. £25 597 (£26 ,592),. dirs.’ fees 
£900 (same), div. 2J% (5 % ),'fwd. £7 078.

Butler Machine T ool, Co., Lt d .—  
Tradg. pft. to Sept. 30, £84 128 (£95 189), 
plus divs., etc., £2 432 (£2 159) and E.P.T. 
recov. £3 000 (nil), makg. £89 560 (£97 348), 
sals., exes., etc., £15 319 (£14 473), super­
annuation £944 (£907), A.R.P. £841 (£991), 
deprecn. £13 038 (£13 792), E.P.T. nil
(£8 000), leavg. net bice. £59 418 (£59 185), 
plus £31 inc.-tax surplus. Fwd. £17 674 
(£17 020).

Cleveland Bridge and Engineering 
Co. Ltd .— Mfg. blee. to Sept. 30, £204 776 
(£22 092 after taXj N.D.C. and conting.), 
plus interest recvd. £1 254 (£15). Deprecn. 
£5 132 (£4 760), dirs.’ fees £1 400 (same), 
defd. repairs, taxn. and conting. £150 000, 
lvg. £49 498 (£14 883), mkg. with £5 470 
brot. in net pft. £54 968. Pref. div. £1 232, 
4J% ord. div. £13 153 (both same) to res. 
£35 000 (£2 000), fwd. £5 582.

(Continued on p. 22.)

Metal Prices
Friday, December 29. 

Copper— Price. Inc. Dec.
Best Selected (nom.) per ton £60 10 0 — —
Electro Wirebars ... „  £62 0 0 — —
H.C. Wires, basis ... per lb. 9&d. —  —
Sheet ..............  „  10%d. —  —

Phosphor Bronze—
Wire(Telephone)basis per lb. Is. 0^d. —  —

Brass (60/40)—
Rod, basis.................per lb. — —  —
Sheet „  „  — —  —
Wire „  ............... „  10%d.. — —

Iron and Steel—
Pig Iron (E. Coast 

Hematite No. 1)... per ton £ 6  18 66 — —
Gal vanisedSteel Wire 

(Gable Armouring)
basis 0.104 in. ... „  £27 10 00 — —

Mild Steel Tape 
(Gable Armouring)
basis 0.04 in. ... „  £20 0 00 — —

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

Lead Pig—
English .................per ton £26 10 0 0 — —
Foreign or Colonial „  £25 0 0 0 — —

Tin—
Ingot (minimum of

99.9% purity) ... per ton £303 10 0 0 —  —
Wire, basis............ per lb. . 3s. 10<10d. — —

Aluminium Ingots ... per ton £110 0 0 0 —  —
Spelter..................... „  £25 15 0 0 — 1 —
Mercury (spot) Ware­

house ... ...perbottle£69 15 0 0 — —
NOTE.—Above prices are nominal onlyjy, no allowance 

being made for tariff charges, charges fofor insurance, etc. 
Prices of galvanised steel wire and steel tl tape supplied by 
Cable, Makers Association. Other metal >1 prices by British 

Insulated Cables Ltd.
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E d w a r d  W o o d  a n d  C o . ,  L t d .—Trdg. 

pft. to Aug. 31 £39 637 (£42 474), plus inc. 
from investmts,. and transf. fees £335 
(£347), mkg. £39 972 (£42 822). To de- 
precn. £4 688 (£4 845), dirs.’ fees and loan 
int. £352 (same), leavg. net pft. £34 932 
(£37 625), added to £21 188 (£15 463) brot. 
in. Pref. div. absorbs £1 000 (same), ord. 
div. 9% (same), employees’ pft. sharg. 
£2 500 (£2 800), taxn. res. £18 000
(£20 000),. defd. reprs. £3 000 (nil), fwd. 
£23 520.

G e n e r a l  E l e c t r ic  C o . L t d .— The full 
Committee of the Stock Exchange has 
upheld the decision of the New Issues 
Sub-Committee in rejecting the application 
for permission to deal in £2 000 000 4J% 
“  C  ”  cum. pref. stk. The sub-committee 
rejected the application on Dec. 28, but 
the decision was subject to appeal to the 
full Committee. This appeal was lodged 
on Tuesday, with the result stated. The 
Committee’s decision is not a reflection on 
the co., the security or the issuing house.

Commercial Information
County Court Judgments

N ote .—-The publication o f extracts from the 
“  Registry* of County Court Judgments ”  does not 
imply inability to pay on the part o f the persons named. 
M any o f the judgments may have been settled between 
the parties or paid. Registered judgments are not 
necessarily for debts. They may be actions. But the 
Registry makes no distinction. Judgments are not 
returned to the Registry if satisfied in the Court books 
within 21 days.

H o l t h a m , H y., 80, Shamrock St., Heb- 
burn, electrical engineer. £11 4s. 5d.
Nov. 16.

M o n k , Geo. W ., 22, Woodland Rd., 
London, N .l l ,  radio engineer. £10 7s. 
Nov. 2.

Satisfaction
N e l c o , L t d ., Shalford, Sy., engineers.—  

Sat’n. Dec. 4, of mo.rt., reg, Jan. 20, 1936.
Orders on Application for Discharge

W a i n w r i g h t , Basil J., 2, Hillcrest Gar­
dens, Dollis Hill Lane, Cricklewood, lately 
carrying on business as “  The Wells Road 
Garage,”  and as “  Wainwright Neon Dis­
plays,”  197, Wells Road, Shepherds Bush, 
aforesaid, previously at 14, St. Thomas’ 
Road, Harlesden, N.W.10, electrician. 
Date of order, Nov. 14, 1944. Discharge 
suspended for six months ending May 14, 
1945.

E v e r i n g h a m , William,.now residing at 38, 
Estcourt Avenue, Headingley, Leeds, and 
carrying on business at 35, Quay Road, 
Bridlington, plumber and electrician. Date 
of order, Nov. 7, 1944. Discharge granted 
subject to the bankrupt consenting to 
judgment being entered against him by the 
Official Receiver for the sum of £50.

Notice of Dividend
J a c k s o n , Richard, 5, Romney Avenue, 

Dalton-in-Furness, and lately carrying on 
business at 38, Whalley Range, Blackburn. 
First and final dividend 3s. 6Jd. per £, 
payable Jan. 5, 1945, Official Receiver’s 
Office, 16, Cornwallis Street, Barrow-in- 
Furness.

Notice of Intended Dividend
B u t c h e r , Norman Ernest, “  Reydon,”  

Bluebridge Road, Brookmans Park, Hert­

ford, and carrying on business at 2, W ood- 
field Road, Welwyn Garden City, under 
the name of Herts Electrochemical Co., as 
a battery manufacturer. Claims to be 
sent by Jan. 15, to the Trustee, Stephen 
Pagden Child, College Hill Chambers, 
Cloak Lane, London, E.C.4.

Coming Events
Monday, January 8.

I.E.E., S. MID. CENTRE—Grand Hotel, B ir­
m ingham . Join t m eeting with the Institution 
o f  Post Office E lectrical Engineers. Discussion 
opened by D. B. Hoseason, “  Training o f an  
Engineer.” 6 p.m.—I.E.E., WESTERN CENTRE. 
Cardiff. Joint m eeting with the Institution  o f  
Posit Office E lectrical Engineers. “  The Merg­
ing o f Line and Radio Technique,”  A. H. Mum- 
ford . 5 p.m.

I E.E., N.E. CENTRE.—Newcastle-on-Tyne.
“  The Influence o f  Resistance Switching on the 
Design o f  H igh-Voltage Air-B'last Cireuit- 
Breakers,”  by  H. E. Cox and T. W. W ilcox. 
6.15 p.m.
Tuesday, January 9.

ILLUMINATING ENGINEERING S O C I E T Y .  
—E.L.M.A. L ighting Service Bureau, London, 
W.C.2. “  The P oetry o f  L ight,”  R. Gillespie 
W illiams. 5.30 p.m.

I.E.E., SCOTTISH CENTRE—Glasgow. .“ Trans- 
mis'sion and Distribution o f  E lectricity to  
Mines,”  B. L. M'etcalf. 6.15 p.m.
Wednesday, January 10.

I.E.E., WESTERN CENTRE. — Bristol. Joint 
m eeting with the Institution o f  Post Office 
E lectrical Engineers. “  The M erging o f  Line 
and R adio Technique,”  A. H. Mumford. 2.30 
p.m.
Thursday, January 11.

A.M.E. AND M.E., LONDON BRANCH.—39. V ic­
toria  Street, S.W.l. “  E lectrical Aspects o f 
U.S. Mining M achinery,”  R. Crawford. If.30 
p.m.
Friday, January 12.

NORTH-EAST COAST INSTITUTION OF ENGI? 
NUERS and SHIPBUILDERS—Newcastle-upon- 
Tyne. “  M easuring Instrum ents for  Use in 
Engineering and Shipbuilding,”  B. A. Robim  
son. 6 p.m.
Saturday, January 13.

I.E.E., N.E. CENTRE.—Visit to-Dunston Power 
Station.—Association o f Supervising Electrical 
Engineers.. E.L.M.A. L ighting Service Bureau, 
London, W.C.2. Lecture, “  Installation, Main­
tenance and Operating Problem s o f  Theatre 
Lighting,”  L. G. Applebee. 2.15 p.m.
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BABCOCK & W ILC O X  LTD.
MANUFACTURE 

COMPLETE STEAM RAISING PLANTS 

OF EVERY DESCRIPTION

FO R  L A N D  A N D  M A R IN E  SER V IC E

W ater Tube Boilers. 
Superheaters.
Economisers.
A ir Heaters.
W ater Wall Furnaces. 
Travelling Grate Stokers. 
Spreader Stokers.
Complete Equipment for 

Pulverised Fuel Plants.
Oil and Gas Burning. 
Waste Heat Utilisation. 
Bagasse, Black Liquor and 

other Special Fuels.

Soot Blowers for Manual or
Automatic Operation. 

Pipework.
Valves.
Attemperators.
Coal and Ash Handling Plant. 
Hydrojet Ashing System. 
Fuller-Kinyon Transport System. 
Cranes and Transporters. 
Charging Machines.
W agon Tipplers.
Steel Buildings.
Fusion Welded Drums.

P R E S S U R E  V E S S E L S  O F  E V E R Y  D E S C R I P T I O N .

W O R K S  : R E N F R E W  & D U M B A R T O N ,  S C O T L A N D  

& R E G E N T S  PARK , N.S.W., A U S T R A L IA

Head Office:—

BABCOCK  & W ILCOX, LTD. 

BABCOCK HOUSE, 

FARRINGDON STREET, 

LONDON, E.C.4.

TELEPHONE : CENTRAL 3282. 

Branch Offices, Agents or Representatives in all principal cities at home and abroad.
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».VOLTAGE CONTROL

ZÈNÜH
(Regd. Trade-Mark)

VARIAC 
TRANSFORMERS

(B r it ish  Patent N o .  439567)

P R O V ID E  T H E  M O S T  E C O N O M IC  M E T H O D  FO R  
A C C U R A T E  A.C. V O L T A G E  A N D  C U R R E N T  

C O N T R O L

A  C O M P R E H E N S IV E  R A N G E  O F  E N T IR E LY  
B R IT ISH  M A D E  V A R I A C  T R A N S F O R M E R S  

IS N O W  A V A IL A B L E

I P l e a s e  a llo w  us to  s en d  y o u  a c o p y  
o f  ou r  d e s c r ip tiv e  c a ta lo g u e

The ZENITH ELECTRIC GO. Ltd.
Zenith  W o rk s,  V illie rs Road 

W ille sden  Green, London, N .W .2

Phone : WlUesden 4087-8-9 

Gram s: “ Voltaohm, Phone. London”

380

IN !  O U T ! I N !  O U T !—

t hou s a nd s  of  t i mes .  Thi s  

machine, designed and made 

in the W ylex  works, simulates 

the action of actual usage of a 

W y lex  plug In its socket, and 

does it thousands of times 

morethan inanorma! life-time. 

These tests are one reason why

¿jJiflexmustbeyecii
G EO R G E  H. SC H O LES & CO. LTD.

W Y L E X  W O R K S ,  W Y T H E N S H A W E ,  
M A N C H E S T E R  

Tel: W ythenshawe 2251/2.
Gram s: “  Kilowatt,”  Manchester. J
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Yours fo r  the asking

W hen peace comes you will see things in a better light. Crompton Lamps 

will bring you the m any im portant advances that the needs o f  war have  

stim ulated in lighting. T h ey  will be yours for the asking.

CRompton
L a m p s

If f o r  the LA T E S T  in lighting* )

C R O M P T O N  P A R K I N S O N  L I M I T E D .  E L E C T R A  H O U S E ,  V I C T O R I A  E M B A N K M E N T ,  L O N D O N ,  W . C . 2
Telephone ! TEMple Bar 5911 Telegrams : Crompark, Estrand, London



E L E C T R I C A L
A P  P L !  A

T H R O U G H O U T

the years of peace and 

war Dow sings have 

pursued a progressive 

policy in the manufacture of 

all types of electrical appliances. 

This policy has brought us customers 

in industry as well as domestic traders, 

and we look forward to  serving .hem all with 

even more interesting equipment in the future.

DOWSING C0.( ELECTRICAL \ I  j n
m a n u fa c tu r e r s)  L I IIb

K A N G L E Y  BR ID G E  R O A D , 
L O W E R  S Y D E N H A M , S.E.26.

xxiv T H E ELECTRICIAN

FOR HOMES WORTHY OF THE
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PEOPLE

f to it-  IVat
E L E C T R I C  C O O K E R S
E L E X C E L  LTD., V IC T O R  W O R K S ,  B R O A D  G R E E N , L IV ER PO O L, 14
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C O P P E R  F O R  THE E L E C T R I C A L  ENGINEER

At Enfield w e produce Copper for all electrical purposes —  

Copper Busbars, rods, strip and sections for carrying current and 

Copper Alloys for heavy duty and stressed parts.

ENFIELD ROLLING M I L L S  LTD.
B R I M S D O W N  M I D D L E S E X  T e l e p h o n e :  H o w a r d  1 2 5 5

^ Greenwood Y.A.7
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PIRTOID cô «orno BOBBINS
O u r extensive range covers all requirements for 
Bobbins used in the manufacture of Transformers, 
Chokes, Relays, Solenoids, No-Volt Coils, etc.

The Bobbins are manufactured by us in both “ Pirtold,” 
which Isa  Laminated Bakellte Product, and Presspahn. 
They possess both high Electrical and Mechanical 

• strength.
Ask for "  ATLAS ”  Bobbin Card M. 12391 which covers all the require­

ments of the Small Mains Transformer Industry.

H . C LARKE & CO. (M A N C H ES T ER ) LTD .
A T L A S  W O R K S ,  P A T R I C R O F T ,  M A N C H E S T E R



CABLE INSULATING PAPER
T u U iiflu M e U  rC o .'itd .
A ech m u ty  &  R o th es  P aper M ills , M ark inch , 

Scotland
¿ONDON MANCHESTER BIRMINGHAM 
1 Tudor St., 372 Corn Exchange 116 Colmore Row 

E.C.4 Bldgs., Corporation St.
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H am m  ill

A R D I N G
flattens

Electric POW ER is a m ighty 
sinew  of the nation's effort. It must 
be GUARDED against leakage.

Tullis Russell Rothmill Cable 
Insulating Papers are called 
upon b y  leading cable manu­
facturers to perform this task, 
and it is carried out admirably 
b y  these renow ned, uniformly 
high-quality insulating papers.

Rothmill Papers are guaran­
teed free from metals and grit.

W rite for details o f the com ­
plete range.

<sss®ia%



M A N O R  ELE C TR IC  O V E N  
& FIRE CO.

175, W indsor House, Victoria Street, 
London, S .W .I Tel.: Abbey 1782

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

Manufacturers of
H O SP IT A L  F O O D  TRO LLEYS, 
IM P R E G N A T IN G  O V EN S, Etc.

A lso  A p p a ra tu s  to  C u sto m ers* ow n  specifications
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For 
all Elec- 
il W o rk . 

British Stan- 
>r any other 

specifications. W ith  a 
reputation for purity of con­

stituents and excellence of 
appearance. C R E Y &  M A R T EN , Ld. 

Southwark Bridge, S.E.l.
Phone: Hop 0414. 'Gram»: Amalgam, Boroh 

B IR M IN G H A M  : I I ,  James St.
Phone: B ’ham 3, Cent. 6006. Gram s : Amalgam, B ’ham.

PYROBIT
SOLDERING IRON

Brit. Patent No. 560,806

for Precision 
Instrument W o rk

Can be operated 
like a pencil.

W ith  only 45 watts a 
B it  T e m p e r a t u r e  of 
over 300°C is obtained

For all Voltages from 6— 250 volts .

ACRU ELECTRIC  TOOL MFC. Co. Ltd.
123 H Y D E  R O A D , A R D W IC K ,

Telephone: ARDwick 4284 M A N C H E ST E R , 12

A Monument to 
Efficiency

In a single passage through the Metafilter, trans­
former and heavily carbonized switch oils can be 
completely freed from all suspended impurities ; 
and all traces o f sludge and moisture removed 
—a monumental tribute to the efficiency of the 
Metafilter.

The Metalfilter is economical and easy to 
operate; and can be used on switches and 
transformers while under load.

TH E M ETAFILTRATIO N  COMPANY LTD . 
BELGRAVE ROAD -  HOUN SLOW , M ID D LE SE X.

Telephone: . Telegrams:
Hounslow 1121/2/3. Metafflter, Hounslow.
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L C K D E X  R E M O T E  C O N T R O L  
o f  S T R E E T  
L I G H T I N G

'  BArTfRy.
T h is  sim p le  a rra nge ­
m ent In w ide  use.

Ask for leaflet 104/EL.

UCHTS.\
-  -■ Ï

MAWS

L 0 N D E X  • L T D
M A N U F A C T U R E R S  O F  R E L A Y S

A^ i \ y 20rSNERLEYROAO-lONDON-5-E-20 „ . .B S T S » ,

DURATUBE & WIRE. tTh .:,W r
FAGGS ROAD. FELTHAM, M ID D LE SEX .% .  3332'*

research
p ro duction

and
supply

b rass, copper, bronze.

v ic to ria  ro llin g  m ills.

em ery b roth ers ltd ., aston, b ’ham .

J H E  new technique for jointing 

without using either solder or 

flux. Suitable for jointing nichrome 

wires and tapes, copper, aluminium, 

stainless steel, constanton, etc.

Please send samples of your wire and 

parts with your enquiry.

Proprietors :
STA N D A RD  TELEPH ON ES A N D  CABLES LIM ITE D.

N O R T H W O O D  HILLS. N O R T H W O O D ,  M ID D LE SE X  
Telephone: P INNER 4885



Photograph by courtesy o f the Society for Cultural Relations with the U .S.S.R .

FAM OU S H Y D R O -E L E C T R IC  STATIO N S.

The D nieper Hydro-Electric Station represents one of the most colossal building tasks 
ever attempted, more than 60 per cent o f  the construction being submerged. The result 
o f  five  years’ labour, i t  was the principal source o f hydro-electric power for the Ukraine, 
with a capacity o f  850 ,000  H .P . and saving three million tons o f coal per annum.

CD
f i r  'rS  

fPOUTECHNIR,

M E A S U R E M E N T L IM ITED
Electr ic ity  and Water  Meters  of  Quality  
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