
E ll is o n  T r u c k  S w itc h g e a r  
is m a d e  in  v a r io u s  ty p e s  
a n d  s i z e s  w i t h  s i n g l e  o r  
d u p lic a te  b u s b a rs , o n  o r 
o f f  l o a d  s e l e c t o r s  a n d  
c u rre n t  r a t in g s  o f  u p  to  
1 2 0 0  a m p s .
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B U L L E R S ,  L T D .  T H E  H A L L ,  O A T L A N D S  D R I \

¡T N 1924 BulJers made the first 
big’ bushing of 66 kV capacity. 

To-day we are able to show this massive
2 4 2  k V  O I L  F I L L E D  B U S H I N G .

The porcelain parts  were m ade in 
Bullers’ works for the British Thomson- 
Houston Co. L td. I t  measures 15  ft. 
1 i  inches overall and is one of the 
largest bushings of this kind yet 
produced. Only the skill and 
knowledge acquired by long experience 
could produce insulators of such 
dimensions free from flaws.
How much larger will be called for in 
years to'come, only the future can say. 
B ut one thing is certain, whatever the 
size, Bullers will be ready with their 
unrivalled resources and experience to 
cope with the problem.

Bullers
INSULATORS

A N D  I R O N W O R K
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BULL MOTORS (e.fu-f.turnerl™) 
IPSWICH

A LSO  LO N D O N , M A N CH ESTER . B IR M IN G H A M . SHEFFIELD . N EW C A STLE AND G LA S G O W

A
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’ n a z A n u u u D  

S IT U A T IO N S
The specially robust construction  
of P E E B L E S  F L A M E P R O O F  
M O T O R S  ensures long  years 
o f  satisfactory perform ance in 
addition  to safeguard ing life 
and property w hile operating  
under hazardous conditions.

B R U C E  PEEBLES 

E N G IN E E R S

& CO. LTD., 
EDINBURGH.

100 &.H.P. 3-phase SO cycle 3,000 volt 
743 r.p.m. Totally Enclosed Slip-ring 
Induction Motor driving cn endless 
rope haulage 'In a Scottish Coal Mine

T H E  M O T O R  W ITH  THE H IGH S T R E N G T H /W E IG H T  R A T IO
3622
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r x
_ Made For 30.60.100.160.200.300 

& 500 Amps.. 600 Volfs; Double, 

triple and four pole and U Jilh  

neutral links.
Fitted for Conduit, busbar chamber 
flange or cable glands.

W iring, minimum maintenance
LO N D O N :  A  W Z E L L E Y  
7 3 . G R E A T  P E T E R  ST .,
W E  S T  M I N  S T  E R ,S .W .!

B IR C H F IE L D S  • SO U  ( 4  L IN E S )

BILL SWITCHGEAR LTD 
BI RM IN GH AM-20

.L.W IEKIS
(LUTON) LIMITED

R A T IN G S  : Up to 300 amps., 
500 volts, D.C. or A.C. Cable 

entries as required.

Full details on request

L.WEEKES
(LUTON) LIMITED

_________LUTON. BEDS.
L o n d o n  O f f i c e :  36-38 K I N G S W Ä Y ,  W . C . 2

Telephone: Holborn 1091; Luton 278  

B ranches at B IR M IN G H A M ,  G L A S G O W ,  N E W C A S T L E

S w i t c h  I n t e r l o c k  
P l u g  I n t e r l o c k

W A TERTIG H T 
PLUGS A N D  

SOCKETS

-»L IV E  PLUG IN 
P O S IT IO N .

W e e ke s’ W ate rt igh t Plugs and Sockets 
stand up to the hardest conditions of 
use. They are available with, o r  
without, watertight interlocked switch- 

fuse.

Plug pins mechanically guarded, contact 
sockets shrouded and contact pins and 
sockets are easily renewed.

Enquiries also invited for Cartridge  
Fuses, Sw itchgear and Sw itchboards

\
D U M M y  PLUG
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R A W L P L U G
F IX IN G  D EV IC ES

Solve all your Fixing Problems

There is a R A W L P L U G  
for every size of screw  
and coach screw, from  
the tiny No. 3 fo r light 
w iring  to  the large 
No. 28 which w ill w ith­
stand a direct pull of 

ove r 4 tons. Raw lplug fixing is safer, qu icker 
and neater than any o ther method.

R A W L P L U G S

R A W L P L U G  
M E T A L P L U G S
(Screw Anchors) 

Specially suited for 
use w here  the plug 
is likely to  be sub ­
jected to  extrem e 
climatic conditions. 
Made in sizes to  take 
screws from  No. 8 

to N o. 14 and lengths from  I in. to  2 in. 
Designed w ith flange for ho llow  brick  w o rk  
and to stop plug being inserted too  far in hole.

R A W L B O L T S
The  use of R A W L ­
B O L T S  requ ires the 
m in im um  of time, 
labour and tools. N o  
g ro u tin g  is needed. N o  
tim e-lag w aiting for 
cement to  dry. Made 
in tw o  ty p e s—  bolt 
projecting and loose 

b o lt ty p e — they solve every bolt-fixing problem. 
Available w ith pipe clips, round  and square 
hooks and eye bolts. Size £  in. to  Jin. diameter. 
Standard W h itw o rth  thread.

B O L T A N C H O R S
The R A W L P L U G  B O LT  
A N C H O R  is especially 
designed fo r  fix ings of a 
specialised nature. U n ­
affected by atm ospheric 
conditions, it can be 
fixed below  w ater if 
necessary. Full range of 

sizes available and the anchors w ill take bolts 
from  J  in. to  IJ  in. diameter.

T O G G L E  B O L T S
Toggle  Bolts p rovidean 
ideal means of m aking 
securefix ings to hollow  
partition walls o r  ceil­
ings, i.e. lath and 
plaster, asbestos board, 
etc., as they distribute 
the strain ove r a w ide 
area.

W H I T E
B R O N Z E  P L U G S
Specially designed for 
o u td o o r jobs w here  a 
metal plug is specified 
o r  preferred. O ne  
end of the plug is 
“  coned ”  to  facilitate 

the entrance of the screw  w hen it is first 
inserted.

B 3 I I

W R I T E  F O R  T E C H N I C A L  L I T E R A T U R E  T O :

T H E  R A W L P L U G  C O . ,  L T D . ,  L O N D O N ,  S .W.7
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©V A R I A B L E - S  P E E D  
A.C. MOTORS

F R O M  3 HORSEPOWER UPWARDS
®

High efficiency at all speeds-.
Simple starting— by direct switching. No rheostat required.

Hand, remote, or automatic speed control.
Absolutely smooth speed change and stable operation over widest speed range.
Speed Variation by self-contained means — no external regulator or resistances.

No other m anufacturer has 
had a wider experience in
the design and m anufacture B T H  products include all kinds
of variable-speed drives of ° f  electric plant and equipment;

A N Y  P O W E R .  Mazda lamps and M azdalux
lighting equipment.

B T H  R U G B Y
T H E  B R I T I S H  T  H  O  M  S O N - H  O  U  S T  O  N C O M P A N Y  L I M I T E D .  R U G B Y .  E N G L A N D

A3337
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Crom pton stockists have th'e support of 

a strong publicity campaign. The advertisement 

shown here is one of a series which appear in 

the National newspapers, weekly periodicals, and 

an effective list of Provincial newspapers. The 

campaign is reinforced, also, by posters, painted 

signs, and arterial road signs.
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' W m y
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'.¿: : £ ? ? ' if ' V 'ii-M i. ^  ' ' ' s '  J *  
' i f 't 'f  l|l i| ~ j
I H j  J,^ J i s   ii / f e t e

\V\ROUGHOUr

H\cy9 e D RILLS
W\cyoe Drills and Reamers with their 
simplicity of design combine power 
with light weight, freedom from break­
down and exceptionally low operating 
costs. Greater production is obtained 
at a fraction of the power costs of 
compressed air tools.

The machine illustrated is the “ 505 ” 
W^y€\e Drill and Reamer—capacity 
drilling 1 |", reaming 1".
The tt\cy£\e range of machines also 
includes drilling machines from -pe" 
capacity, Tappers, Screwdrivers, 
Nutrunners, Grinders, Sanders and 
Buffers, etc.

'w sm m
* i *  *  -?» m  41

%  ¿ f T X J e C ' -

ll O f f e r  r ^ l

j» 512 -s-'-v-..

S C

if-

P 4 p

A IR  C O M P R E S S O R S  • P N E U M A T I C  TOOLS • E L E C T R IC  TOOLS • D I E S E L  EN CI N E S • VACUUM P U M PS  

CO N TR A C TO R S*  E Q U I P M E N T  • ROCK D R I L L S  • D IA MO ND  D RI LL S • OIL W E L L  TOOLS

^ ober>  '¡h a r o  A P a rtn e r*
C 34
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C L  * e U l  r t d

K Ï * r

'  o r m eBrush 
it on
Apply heat 
Jobs done

W rite  fo r  
full deta il«  
and sam p le s  |

FRYOLUX
SOLDER 
RAINT

_ . , F R Y ’S M E T A L  F O U N D R I E S  LT D .
Tandem Works, Merton Abbey, London, S.W.I9. Telephone: Mitcham 4023

and at Manchester, Glasgow, B irm ingham  and Dublin
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The G.E.C. is foremost in the design and supply of radio 

valves and electronic devices as being essential links in the 

national effort to secure a speedy victory.

Thermionic Valves, Cathode Ray Tubes and associated

Electronic Devices will in­

evitably become increasingly 

necessary in post-war applica­

tion to scientific development 

in all spheres of electrical 

engineering and industry.

Here are just a few examples:—  

Navigation Aids 

Oscilloscopes for Industrial and
Scientific Research

Valve Control Devices and 
Electronic Switches

Public Address and Alarm 
Systems

High Frequency Heating

Instruments of all kinds

Advt. o f  The General Electric Co.. Ltd.. Magnet House, Kingsway, London. W.C.2.



REC TANGLES

C O M M U T A T O R

B A R S

/ /  The ^  

f  House of \ 
yA Copper Conductors 
fu  for over 
/A - 60 years
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F R E D E R IC K  S M IT H  & C O M P A N YIM r«c lohoom eie. ri ic wi' f co,««, „V ¡2 . , N '
A N A C O N D A  W O R K S . S A L F O R D  3  L A N  C S.

„ t e l e g r a m s  
a n a c o n d a  

M A N C H E S T E R  ■
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F O R  A.C.

M N T I

T E S T I N G  S E T S
F E R R A N T I  L T D . ,  H o l l in w o o d ,  L a n c s.  London Office: Kern House, K ingstvay, W .C.2.
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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

Twarded ^  ̂ Á/c'-onourS

ZL, COLD MEDAL 
J  D I P L O M A

are trea iured  po iiea ion i

of Wo/fat* cJdimited

A t  the great New  Zealand and Sou th  Sea s E xh ib it ion  o f  1925-26, M o ffa t  
cookers won the G o ld  M e d a l award o f M e r it  for the finest electric cookers.

Throughout the years M o ffa t  cookers have retained that distinction in the 
face o f international com petition— not only in New  Zealand, but in a ll parts o f  
the world, the intrinsic value o f M o ffa t  cookers is recognised and acknowledged.

Superior qualities o f finish and design, efficiency and durability have won 
for them a proud reputation in a world-wide market.

M O F F A T S  L I M I T E D
BLA CKBU RN  • LA N C A SH IRE

ELECTRIC COOKERS Ł REFRIGERATORS-“SOLD THE WORLD OVER"
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The first
HOkV
WOOD
POLE
L I N E
in Great

H E N L E Y
C O N T R A C T O R S  FOR T H E  COMPLETE  
IN S T A L L A T IO N  OF U N D E R G R O U N D  
A N D  O V E RH E A D  T R A N S M ISS IO N  
A N D  D I S T R I B U T I O N  SY S T E M S .

T h i s  NO  kV. L i ne ,  

recently "completed by 

Henley Engineers, is 

25 miles in length, with 

•2 sq. inch copper con­

ductors carried on wood 

poles throughout. The 

straight line poles are 

of the “ H ” Portal type 

(unbraced).

The lower illustration 

shows one of the several 

switching structures.

Photographs reproduced by 
courtesy of the Consulting 

Engineers, Messrs. Kennedy 
& Donkin.

W. T. H E N L E Y ' S  T E L E G R A P H  W O R K S  CO.  LTD.
M IL T O N  C O U R T  -  VTESTCOTT • D O R K IN G  • S U R R E Y  g g J g S S S . 'Z S S
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£ n g l l i k  £ . L e c t Jz i c '

DISTRIBUTION FUSEBOARDS 
TYPE ‘S M ’

30 and 60 
Amps Rating

Available 
up to 12 W ays

Rapid cabling 
facilities

Incorporating 
H.R.C. Fuses

Category of duty 
440 A.C. 4

AVAILABLE FOR QUICK DELIVERY
Write for Publication No. FG. 112

THE ENGLISH ELECTRIC COM PANY LIMITED
L o n d o n  O ffice : Q U EEN'S HOUSE, KINGSW AY, LO N D O N , W .C .2

F U S E G E A R  W O R K S  . . . .  S T A F F O R D
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R o t h i m l l
CABLE INSULATING PAPER

lu lU i <iZ u * u ll r C o .it d .
The Pioneers of Twin-wire Papers for Printers 

A U C H M U T Y  &  R O T H E S  P A P E R  M IL L S ,  M A R K I N C H ,  S C O T L A N D  
L O N D O N  M A N C H E S T E R  B I R M I N G H A M
I  T u d o r  S t re e t ,  E .C .4  372 C o r n  E x c h a n g e  B ld g s . ,  116 C o lm o r e  R o w
____________________________C o r p o r a t io n  S t r e e t  ___________

Th e  reliability o f the 
generating plant is the 

same as that of its dis­
tributive  cable. A n d  the 

reliability o f the cable is 
t h a t  o f  i t s  i n s u l a t i o n !  

That is w hy  leading cable 
m anufacturers use Tullis 
R u s s e l l  R o t h m i l l  C a b l e  
Insulating Papers. Rothm ill is 
renow ned for its uniform ly 
high quality, and isguaranteed 
free from  metals and grit. 
A  complete range is manu­
factured. W r it e  fo r details.
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TRICKLE CHARGE BATTERY FLOATING
NO LOAD IRREGULAR LOAD

CONSTANT VOLTAGE 

RECTIFIER EQUIPMENT

(ftrt uée w ith  h a tterie^

A  fully automatic floating battery 
system, In which the battery can always 
be maintained w ithin the required 
limits of voltage, Is now possible by the 
use of a« “ W estat ”  Constant Voltage 
Rectifier Equipment.

The  curves sh o w  battery voltage and “ W e sta t  ” 
o u tp u t cu rren t  for a 50-volt battery under 
va ry ing  load cond itions. N o te  (a) the battery 
voltage is m aintained betw een lim its of ~  1 %  
w ith constant mains, and (b) the instantaneous 
response  o f the “ W e sta t  ”  to  changes in battery 
voltage.

WEST INGHO USE
W rite  for descriptive pamphlet No. 11L

WESTINCHOUSE BRAKE & SIGNAL Co., LTD.
Pew Hill H o u s e ,  C h ip p e n h a m  , W ilts  .
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D o you realise the scope o f the Parkinson 
range o f over 2,000 types o f A .C. 
M otors ? D o you realise how alm ost any 
need can be m et ou t o f the standard  
range ? T h ere  is, for instance, the 
“ Q T  ”  M otor for qu iet runn ing , the 
“  K losd ” M otor for cool running  in 
dam p and  d irty  situations, and the 
“ T o rk  ” M oto r for use w hen an

exceptionally high starting  to rque  with 
m oderate starting cu rren t is required. 
B ut there  is also the “ Q T -K losd- 
T o rk  ”  M otor th a t com bines all these 
features ! A nd it  is the  sam e w ith  other 
com binations o f special d u ty  features. 
W hatever the needs o f the  drive it is easy 
to  select the correct m otor by  calling on 
the Parkinson A .C . M o to r Service.

C R o m P T o n ^ p n R K in so n
L I M I T E D

MOTORS

that combine

them all

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  a n d  B r a  n c h e *
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Cat. No. I92J.

E L E C T R IC  
S T O V E  Co. Ltd.
T R E E T ,  L O N D O N ,  S . W .  I

IN SUPPORT OF THE MINISTRY 
OF FOOD HERE IS ANOTHER

RECIPE FOR Y O U R  
D EM O N STRA T IO NS :

Ingredients.
8 ozs. Self-raising flour.
2 ozs. Peanut Butter.
1 Pint M ilk.
2 ozs. Sugar.
2 Tablespoonsful Syrup.
l-j Teaspoonsful G inger o r M ixed Spice.
3 ozs. Sultanas.
^ Teaspoonful Bi-carbonate Soda.

M e th o d .

Peanut-Butter 
Cake

C O O K IN G  C A B IN E T

Put the peanut butter 
in ;

yfsr Savings 
“09»&£

sugar, syrup and milk 
pan and warm it 

sufficiently to melt the pea­
nut butter. Put all the other 
ingredients in a bowl and 
pour on the contents of 
the pan, beating well. Put 
at once into a greased cake 
tin and bake at 425° for 
about one hour.
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by
T H E  G A L V A N A X  P R O C E S S

is approved by the A.I.D. when a 
zinc coating is specified as a substi­
tute for Cadm ium  plating ow ing to a 
shortage of the latter metal.

For fast deposits on w rough t iron 
and steel it is unequalled in colour, 
simple to operate, and has excellent 
throw ing pow er besides providing 
efficient protection from  rust.

GREAT HAMPTON STREET
BIRMINGHAM 18

ELECTRO ZINCING
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This new “  Sieray ”  fluorescent lam p is identical with the Standard 
Siemens “  Sieray ”  D aylight fluorescent lam p, except that it gives a 
warm er, and m ore pleasing light com parable to sunlight and possesses 
the same qualities o f  high efficiency and coolness in operation.

The two lam ps are electrically interchangeable, so that existing 
installations o f  D A Y L IG H T  lam ps can be changed to W A R M  W H IT E  
without difficulty.

The im portance o f  Planned Lighting in Essential Industrial Plants 
cannot be over-em phasised. Siemens 
lighting engineers are at your service 
w ithout obligation.

Y o u  are invited to send for descrip­
tive leaflet.

S i e m e n s

S I E M E N S  E L E C T R I C  L A M P S  A N D  S U P P L I E S  L I M I T E D  38/9 U p p e r  T h a m e s  St., L o n d o n ,  E .C.4

B R A N C H E S :  B E L F A S T .  B I R M I N G H A M ,  B R I S T O L ,  C A R D IF F ,  D U B L I N ,  G L A S G O W ,  L E E D S ,  

L I V E R P O O L ,  M A N C H E S T E R ,  N E W C A S T L E - O N - T Y N E ,  N O T T I N G H A M ,  S H E F F I E L D
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MOTOR CONTROL GEAR

M e tro v ic k  
Motor Control Equipment ^

covers a ll types for 
A ll applications

cu , LTU
TRAFFORD PARK -  MANCHESTER X I.

H  A 50 I

INCREASE PRODUCTION BY
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A  switch-fuse o f  

PROVED 

PERFORMANCE *

^  The Crabtree 
“ 5 0 - 5 0 ” UNIT

rJ''H IS entirely shockproof 10 ampere (250 volt) sw itch-fuse is, 

in every w ay, as pleasing in appearance as a Crabtree tum bler 

switch. I t  is very simple to  wire, both  incom ing and outgoing  

cables entering through the bottom  of the case. X o earthing wire 

is necessary and the erected unit can be sealed against tampering.

D ue to the action o f a powerful spring, acting upon  

m echanism, the sw itch has a decisive “ in ” and out 

The fuses, which are o f  highly vitrified English  

porcelain, have ample space for finger-grip and 

will be found m ost easy to  rewire.

The Crabtree £_ F ifty -F ifty  ‘5 sw itch-fuse is, 

in short, a typical Crabtree product providing  

high electrical and m echanical efficiency w ith  

sound design and good appearance.

a solid steel 

m ovem ent.

Interior view o f  unit

C R A B T R E E
A • N A M E  • S Y N O N Y M O U S  • W IT H  - P R O G R E S S  - I N  - A C C E S S O R IE S  - A N D  • S W IT C H G E A R

“  Crabtree ”  (Registered) C550/9. Adxt. o f  J . A . Crabtree & Co. L td ., Walsall, Enzkm d
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SWITCtiGEAP ¿»SPECIALISTS
I I O k V A IR - B L A S T  SWITCHGEAR

BEFORE DESPATCH
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T E L C O K w

As pioneers of the Industry TELCON 
were amongst the first to explore the 
potentialities of thermoplastic materials 
for cable insulation. Today TELCO\ IN 
P.Y.C. Cables ensure the utmost efficiency 
and dependability in service. Made to 
standard specification all materials con­
form to G.D.E.S. 18. Full details on 
request.

i r  T E L C O N  D E S IG N E D  R A D IO  F R E Q U E N C Y  C A B L E S  A R E  T H E  B A S IS  O F  W O R L D  S T A N D A R D S
(Regd.)

TH E  T E L E G R A P H  C O N S T R U C T I O N  & M A I N T E N A N C E  CO.  LTD.
Head  Office: 22  O L D  B R O A D  STREET , L O N D O N ,  E.C .2 Tel. : LONdon W all 3141



Though circu m stances beyond our 

control m ay  prevent ou r m eeting  

present dem ands for Sm ith  M eters,  

we still invite you to p lace  your 

Inquiries with us.

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

E l e c t r ic a l  R e v ie w
March 2, 1945
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4 Pr°bl™*to your Maintenance Engm eers

m o t o r G a  s , x -w m , e  " s t a r -d e l t a -

when the connections are unknown.

J.e* r 'p r'^r » " " « » . o n  I
six ¿ fa  board whe" »IIea<ls  are correctly traced.

Check through with 
megger and you will obtain 
three circuits, mark one 
lead from each circuit as A,,
B,. and C, respectively, and 
the corresponding finishing 
ends as A „  B2, and C 2.

s . — * *  -  « w a s r s a s
In this case reverse B anri n j

combinations—  1 2 an tr>' aSai". The following are all the possible

V B i - C ,
a 2- b , - c „

. (2> 
a ,-B 2-C ,
a 2- b ,- c 2

. w
a .- B ,- C 2
A 2-B 2-C ,

SUPPly W  W U '  Supply

D IR E C T IO N  o f  r o t a t i o n
It IS S O / T I P f i m o r  _____

— ■ I M I  I yj

firs"5 m leh-IO eT e that the sec°nd

T U .  • ’

s ^ p r i r r bisconnected the

#  « = ~ i  
-

A  B c  Th k *  mainS conr|ection

S&JsgsSr™
turned by hand If ' S m otor
identical thJ i connections are ' ent'cal, the voltmeter will move in

l e a T / W n d r T s , 10 before' lf 
exchanged tffhe  S , S S ° rSh ° Uld be

S S r S g S S

ex istin g
m o t o r MOTOR TO BE

i n s t a l l e d

9 0  0

l i n e

BROOK MOTORS LIMITED
E M P R E S S  W O R K S  • H U D D E R S F I E L D

T e c h n i c a l  A d v i s e r s  at  
L O N D O N  • B R I S T O L  • M A N C H E S T E R  • G L A S G O W  • B I R M I N G H A M  

S H E F F I E L D  • L E I C E S T E R  • L E E D S  • N E W C A S T L E  • N O T T I N G H A M
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W ITH the lifting of the black­
out ban the solving of the 

problem of controlled street light­
ing is an urgent necessity.

The Sordoviso system provides 
the answer, and can be adapted 
as a centralized remote or auto­
matic control for all forms of street 
lighting.

Our technical engineers are 
available to work out or advise 
on your particular problems.

The Sordoviso system is sim­
plicity itself —  once installed no 
attention or adjustment whatever 
is required.

May we send you further particulars.

SORDOVISO SWITCHGEAR
Falcon Works, Loughborough

LO U G H BO R O U G H  3131

LTD.

\
V

“ As the driven snow ” is an accepted 
synonym for purity ; so also is the 
name Knowles in connection with 
plants for the production of hydrogen 
and oxygen by electrolysis.

Knowles electrolytic equipment pro­
duces hydrogen—direct from the cell 
and without need for further purifi­
cation —  which is 99-95% pure, 
together with oxygen 99.8% pure.

Plants are in operation in almost 
every part of the world, and of 
every size—proving year-in, year- 
out the technical merit, high 
efficiency, low maintenance and long 
life of the Knowles equipment.

E L E C T R O L Y T I C  P L A N T  

F O R  H Y D R O G E N  6  O X Y G E N

T H E  I N T E R N A T I O N A )  
E L E C T R O L Y T IC  P L A N T  CO . LTD. 
SA N D Y CRO FT C HESTER

' H 0 1 2
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P F  F I R E S  

F I T T I N G S  

S W I T C H G E A R  

WATER HEATERS

B E R R Y ' S  E L E C T R I C  LTD. LONDON B IR M IN G H A M -M A N C H ESTER-N EW CA STLE

1895
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TRANSFORMERS
A I R - C O O L E  D

application

Also

SWITCHBOARDS and GENERAL 

POWER EQUIPMENT . .

MANUFACTURED and SUPPLIED

Special units designed and built for any

THE NELSON ENGINEERING CO. LTD.
NETHERFIELD W O RKS, NELSON, LANCS. p h o n e  t u u

“  MICALOID ”
____________ ( R e g i s t e r e d ) ____________

C O N T A C T  RIN G  H O U S IN G S

W ith  Manganese Bronze Rings and Terminals moulded in with “ M I C A L O I D ”
Supplied in thousands to G overnm ent Departm ents, and to over 
twenty of the m ost im portant manufacturers in the Country.

Machined to fine limits. . Size 9 " long x  6 " dia. W e igh t  I I  lbs.

“ M ICA LO ID  ”
1 Is im p e rv io u s to  m oisture. A L S O

2 H igh  d ie lectric  and m ech- M I C A ,
anlcal strength .

M I C A N I T E ,
3 N o n -tra ck in g  heat resist-

ing (up to iso0 c) B A K E L I T E

4 P roduced  from  o u r  M O U L D I N G S
“ M IC A L O ID  ”  m o u ld in g

com p osition s, manufac- .
e t c *tured  in o u r  o w n  w o rk s.

Mica Manufacturing Co. Ltd., Vo lta  W o rk s ,  B ro m le y  Kent
Telephone : T  I

R A V E N S B O U R N E  01 18 (3 lines) , M IC A M a' n u . T o n D O N
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C ER T IF IED  FO R  USE IN  C O LL IER IES  

O R  O T H E R  IN D U ST R IA L  S IT U A T IO N S  

W H E R E  IN F LA M M A B LE  AT M O SPH ER ES  

M A Y  EXIST.

M A N U F A C T U R E D  IN  S T A N D A R D  S IZ ES  

UP T O  300 'H.P.

Send for Descriptive Catalogue No. 100.

M. & C. SW ITCHGEAR  LTD.
\ § 7  K E LV IN S ID E  W O R K S ,  K IR K IN T IL L O C H , G L A S G O W
SA L E S  & S E R V IC E :  O L IV E  G R O V E  R D . S H E F F IE L D ,  2. L O N D O N  O F F IC E ;  36 V IC T O R IA  ST., S .W . I
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Three  w o rd s  p ro v id e  a fu ll solution,

O n e  s im p le  seq u e n ce  g iv e s  the c lu e :

Volt, Re-volt, Revolution.

James W imshurst, in his day, was a man of some consequence. Itis 
but the irony of fate that his name should survive only in association 
with the W imshurst Machine, the fruit of his leisure hours. This 
was an ingenious contrivance for inducing electricity at high voltage; 
the machine is now just of academic interest, but its part in the 
evolution of such m odem marvels as X-rays and Television has 
assured its place in the annals of science.

To-day, the experimenter has everything made easy for him. He 
has at his command materials perfectly adapted to his needs. In 
D IST R E N E  (Regd.), for example, he has an ally whose value can 
only be appreciated in actual use. H ere  is  a n  in s u la tin g  material 
w hich  h a s  rev o lu tio n ised  h ig h -freq u en cy  e lec trica l design.

B X  D I S T R E N E  ( R e g d . )

CO M PRESSIO N  STR EN G TH
SPE C IF IC  GRAVITY
W ATER A B SO R PTIO N
CO E FFIC IE N T  O F  LIN EA R  EX PA N SIO N
s u r f a c e  r e s i s t i v i t y  ( 2 4  h o u r s  i n  w a t e r )
DIELEC TR IC  C O N STA N T 6 0 — 10*  CYCLES
PO W E R  FACTOR U P TO 1 0 0  MEGACYCLES

7 tons per sq. in
1-06 
Nil 

. -0001 
3  X  1 0*  megohms. 

.  2 - 6 0 — 2*70
• 0 0 0 2 —  0003

D ISTREN E is made in sheets, rods and tubes * a  f rm 
for injection moulding. ^  m  powder-fonn

B X  P L A S T I C S  L T D . ,  L A R K S W O O D  W O R K S ,  L O N D O N ,  E . 4

LH/BX221
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I

What price 
a million homes?

T h e  cost o f  post-w ar build ing will 

largely depend upon the cost o f  each 

com ponent. A nd  the cost o f  each 

com ponent w ill depend upon the way 

in w hich it is produced. O nly the N ew  

Craftsm anship o f  large scale production 

organised upon the m ost efficient lines 

can com bine low  cost and quantity

with the quality w hich the public will 

dem and.

M .E .M . Sw itch and F u se  G ear has 

show n how  this can be done. In  the 

largest and m ost self-contained factory 

specialising in  such gear M .E .M . had, 

up to the w ar, progressively reduced 

costs and prices and at the same tim e 

im proved quality. T h is  steady increase 

in production efficiency .goes on and 

M .E .M . are ready to pass its benefits on 

as a contribution to the rebuild ing o f  

Britain after the war.

SW ITCHGEAR  

MOTOR STARTERS • FUSEGEAR  

ELECTRIC FiRES

M I D L A N D  E L E C T R I C  M A N U F A C T U R I N G  CO.  LTD., T Y S E L E Y ,  B I R M I N G H A M ,  11
London Show room s and Stores: 21-22 Rathbone Place, London, W .l • M anchester Show room s and Stores; 4 8 -5 0  Chapel Street, Salford, 3

«1



E F E S C A
W IR IN G

A C C E S S O R I E S

the trackless wastes of 

the world you know 

where you are with

MARCONI
M A R CO N I S W IR ELESS TEL EG R A PH  CO. LTD. 

TH E M A R CO N I IN T E R N A T IO N A L  MARINE 

C O M M U N IC A T IO N  CO . L T D . ELECTRA HOUSE, 

V ICTO RIA  EM B A N K M E N T, L O N D O N , W .C .2

★

E l e c t r i c a l  R e v ie w
M arch  -

Service behind 
the Sw itch . . .

i n  twilight arctic or 

blazing tropic, across

A  most comprehensive range of accessories 
and fittings, cables and conduits, produced in 
our several Works and Factories to rigid 
specification; plus an unremitting attention 
to customers’ individual requirements, large 
or small. These have made the name 
“ E F E S C A ” synonymous 
with D EPEN D A BILITY .
Our constant aim is to main­
tain and extend that reputation.
Now that supplies are so 
restricted,priority orders must 
be our first consideration.
When trading is resumed in 
normal volume, we feel sure 
our friends will remember 
that for sound manufacture 
and efficient service they 
can rely on

H I T E S T
C A B LES

Art advertisement of Falk, Stadelmann &  Co. Ltd 
91. Farringdon Road, London, E .C .I,  and Branches’.

® 8 9 -IO A

T r a d e  C o u n t e r  : 34, Q u e e n  St., C h o a p s id e ,  E .C .4
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KEEP OUTPUT UP - W I T H

CRomPTon 
pt&p&f* CRB LES

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: TEMpte Bar 5911 Telegrams: Crcmpark. Bstrar.d, London
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Lionel Robinson
& Co. Ltd.

3 S t a p l e  I nn  
London, W.C. I

T e le p h o n «  • ■ H O L b o r n  6 3 2 2

D A R W IN S  L I M I T E D  • F I T Z W I  LLI A M  W O R K S  • S H F F m p T n
E X P O R T  D I V I S I O N  • D A R W I N S  T O L E D O  O V E R S E A S  L T D  • S H E F F I E L D

ANCIENT COMPASSES
T h i s  highly ornamental, 
ancient Pocket Compass is 
undoubtedly a work'of art . . . 
but modern requirements 
insist on meticulous scientific 
precision as embodied in 
Darwin’s Permanent Magnets

DABWINS-TQLEOO

IMWIN5 P E R M A N E N T  M&RWF.TS
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CABLES
(Amendment No. 3, June, 1943, to British Standard Spec. No. 7, 1939)

Pol/vinyl Ch loride  (P.V.C.), suitably compounded and plasticised, 
is a proved and reliable W a r  emergency substitute for rubber 
as a dielectric and sheathing for a wide range of electric cables.

W e  have already supplied large quantities of such cables and w ires 
fo r special applications. The material is now  released for general 
use— in fact, by Governm ent instructions, it must be used as 
widely as possible, so that rubber may be conserved.

Stocks are held at ou r W o rk s  and Branches, where further 
particulars and prices are obtainable.

JOHNSON & PHILLIPS LTD.
C H A R L T O N ,  L O N D O N ,  S.E.7

Telephone: Greenw ich 3244 (13 lines). Telegrams: “ Juno,” Charlton, Kent
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It’s as SIMPLE as A B C
— to  in sta ll and co n n ect
— to  re m o v e  and rep lace  a lam p

— to  in sp ect th e  co n tro l g ear

— to  re m o v e  fo r c lean in g  o r  

re p a ir

V IT REO U S
'E N A M E L L E D  — ^

m SÊsm m

F L U O R E S C E N T  R E F L E C T O R  F I T T I N G
All the control gear is BU ILT -IN  the ends 
of the reflector— quite concealed but readily
a r r p c c ih l * *  T u ll_________ __ i _ 'accessible. W rite  for full particulars to'- —

H a w a i i ; « C CO.
F F S
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Brush Ljungstrom 
Turbine Sets 
supplied for 
all industries. 
Our technical 
engineers are 
available for 
consultation 

without obligation.
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R E C O N S T R U C T IO N
The alm ost superhum an efforts w hereby Industry, in the hour of Britain's 

g reatest need, turned from Peace to War, will, in m any instances, be little 
less exacting in the sw itch back to post-war production.

A few are in the happy position of being able to assum e and fulfil their part as 
soon as circum stances p e rm it: m any are necessarily  exploring' a  complicated 
and difficult change round. Pre-em inent among the needs for reconstruction

will be the provision of elec trica l and mech­
anical pow er: ap tness for the particular 
job, economy in m aintenance and utmost 
reliability will be v ita l.. PETTER ENGINES, 
available over a w ide range of H.P. will 
help to fill the need.

>ENGINES

P E T T E R S LTD • L O U G H B O R O U G H  • ENGLAND
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THERMOPLASTIC CABLES
FOR ALL ESSENTIAL PURPOSES 

COMMUNICATIONS—POWER— LIGHTING

W E are actively engaged in all the manufacture of V.I.R. 
and synthetic Insulated cables to meet the urgent require­

ments of war. O u r Research Laboratories have been associated 
with the development of synthetic materials as cable insulants 
for many years before the war, and the experience thus gained 
has been applied to the manufacture of our cable products.

V.I.R. and synthetic insulated cables 

produced by this Company are being 

used for all essential war purposes.

Standard Telephones and Cables Limited
(Cable Sales Department)

N O R T H  W O O L W I C H ,  L O N D O N ,  E . I 6
Telephone : Albert Dock 1401
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M EK ELIT E  Industria l L igh tin g U n its  are available 

with various lengths of arm s and pillar. Bases for 
wall, bench o r  machine m ounting ; for conduit or 
side en try w ith  clam p fo r supp ly  cable. A lso  heavy 
bases for portab le use. SmaJJ reflectors fo r  12-volt 
lam ps can be supplied.

Catalogue sent free on request.

MEK-ELEK Engineering Ltd., 17 Western Road, Mitcham, Surrey
Phone M IT\h .m  3072 Cab les: Mekelek. London

M E A S U R I N G  I N S T R U M E N T S  ( P U L L I N )  L T D  
ELECTRIN W O R K S ,  W IN C H E S T E R  ST., A C T O N ,  W.3

Manufacturers

o f

Switchboard and 

Portable Pattern 

Microammeters 

Milliammeters 

Ammeters 

Voltmeters 

Wattmeters 

and

Testing Sets
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Fa s t  T i m b  bv » r f c o r d  b r e a k i r ’

VTRP13/3
SWITCHGEAR

f t r i

33 kv
S E R V I C E

Manufactured by S W IT C H G EA R  SPEC IA LISTS

FERGUSON, PAILIN LIM ITED
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O IL  EN G IN E G E N E R A T IN G  P L A N T
I N D U S T R I A L  W O R K S

R U S T O N  

Oil Engine 

Generating 

Sets from 

5 to 1,000 k W  

output

A U N IQ U E  example of the greatly increased horse ­
power which can be made available in an engine 
room  of restricted size by using a Pressure Charged 

Ruston O il Engine.

The installation is at an im portant G overnm ent Factory 
and is w ork ing  in p a ra lle l w ith  the  G r id  to  carry Peak 
Loads and reduce M axim um  Dem and Charges.

There are three Ruston Engines, although only tw o  can 
be seen in the photograph, each w ith an output of 750 kW , 
giving a total of 2,250 k W  from  a small engine room. 
The pressure charger for the centre engine show s clearly 

on the left of the picture.

O I L  E N G I N E S

R U ST O N  &  H O R N S B Y  LTD., L IN C O LN , E N G L A N D
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THE ÜGNQVAN ELECTRICAL C° IT.0 
BIRMINGHAM 9

A.-V- SUck.‘ s*o -2>77 {5>ßXi

ELECTRICAL ENGINEERS AND 
STOCKHOLDERS
- SOHOMH gittwiKix««

£ The Fuseholder rthat’s Different!
$  S C R U T A C T  (Pat.) Fuseholders, "as 

fitted to  D O N O V A N  Boards, have 
^  no sp r in g y  contacts to cause o ve r- A 
f  heating. S C R U T A C T  ensures e n o r-  M  

m ous contact p ressu res— yet a llow s i U  
H .R.C. cartridges to  be changed 

instantly w itho u t tools.

J U S T  ONE TURN  OF TH E K N U R LE D  
IN S U L A T E D  KNO B  R E L E A S E S  Oft 
C L A M P S  T H E  H -R.C- C A R T R ID G E
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PLUGS AN D  SOCKETS
5-amp, 250-volt, 3-pole couplingsN633 A .  

T w o -w a y  
A n g le  P lu g .

N651 A . — C a s t  
Ir o n  T h r o u g h  
S o c k e t  sc re w e d  

c o n d u it .

N 66 3  A .  
T e r m i n a l  
S o c k e t  an d  
C o v e r  sc re w e d  

¿ "« co n d u it.

S I M M O N  D S  & S T O K E S  L T D .
Victoria House, Southampton Row, London, W.C.I. Holbom 8637 & 2163

ECHANICAL INSTRUMENTS
A S  the C A M  and the B R ID G E  are 

mechanical and electrical symbols, and 

C A M B R ID G E  Is a seat of science and learning, 

so C A M B R ID G E  P R O D U C T S  bearing this 

trade mark embody the scientific application 

of engineering principles in design. Sixty 

years of continuous development have gone 
into their making.

Data of over 120 E LEC T R IC A L  IN S T R U ­

M EN TS are given in FO LD ER S  53 -X  and 54-X.
W O R K S  : L O N D O N  A N D  C A M B R ID G E

CAM
ELECTRICAL & M

CAMBRIDGE
INSTRUMENT CO.LTD.

13 G R O S V E N O R  PLA CE 
L O N D O N  S .W .  I
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Fuel and Power
Justification o f  M inistry’s Continuance

W7HF.N the M inistry o f  Fuel and Power 
Bill cartie up  fo r discussion in the 

House o f  C om m ons last F riday  M ajor 
Lloyd G eorge appealed to  m em bers not 
to make it  an occasion for ano ther debate 
on the coal industry. B ut it was inevitable 
that the M inistry’s past should be dis­
cussed when Parliam ent was being asked 
to provide fo r its fu ture and  consequently 
the debate was concerned alm ost wholly 
with the mines and m iners. As a result the 
other aspects o f  the M inistry’s work were 
dealt with in a ra th er sketchy fashion.

No Extension o f  Powers
In moving the second reading M ajor 

Lloyd George m ade it quite clear th a t the 
Bill was designed mainly to  confirm  the 
transfer o f powers and duties from  o ther 
Departm ents to  the M inistry, e.g., those 
concerned w ith electricity from  the B oard 
of Trade. The Bill, he said, did n o t seek 

•to continue any o f the pow ers over industry 
and over consum ers given by w artim e 
regulations after the period  o f emergency 
was over. This was som ew hat offset by a 
corollary th a t this did no t mean th a t any 
M inister in the  fu ture w ould n o t be 
expected to in troduce policies affecting the 
fuel and pow er industries.

Mr. D avid G renfell expressed the opinion 
tha t the M inistry  had  done nothing to 
im prove the p roduction  o f  c o a l; the 
M inister should  ask for greater powers. 
A pparently th is extended to  the electricity 
supply industry , fo r M r. Grenfell said later 
that the electricity and gas industries would 
have run  ju s t as well if  he had  been an 
absentee all the  tim e. T ha t was no t quite

fair, because, after all, the Electricity 
Com m issioners are  a  p a r t o f  the M inistry 
and the M inister is entitled to  credit (even 
if  it is o f a negative kind) fo r refraining 
from  too  m uch interference w ith their 
very well conducted work.

C aptain  D uncan  advocated the re tu rn  
o f  the various sections o f  the M inistry to 
their form er hom es, bu t surely th a t would 
be retrogressive, particularly  if, as C aptain 
D uncan  suggested, electricity w ent back 
to  the M inistry o f T ransport and  n o t the 
B oard  o f  T rade. There is far too  m uch 
in the fuel and  pow er industries for a  sub­
departm ent to  h and le ; the  coal industry 
alone is a  sufficient subject for a separate 
M inistry.

Production Comes First
The M inistry’s m ain task obviously lies 

in the coalfields. W hile the econom ical 
use o f coal is a  p roper m atter for its 
attention , production  m ust come first. 
C o-ordination  was referred to  in the 
debate, bu t even if  this is desirable (and 
the degree o f  co-ordination  is a  subject 
for discussion) the necessity for m ore and 
better coal is far greater.

U pon the w hole the debate has con­
firmed us in ou r opin ion expressed over 
two years ago (O ctober 30th, 1942) th a t 
“  if there is to  be a regulation  o f  the fuel 
and pow er industry it is logical to  en trust 
it to  a single body as has now  been done, 
b u t how far is regulation to  go ? In  ou r 
view the chief function o f  the M inistry is 
to  see th a t sufficient coal is produced  and 
th a t it is efficiently d istributed . D uring 
the w ar it m ay be necessary for it to  say
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th a t certain  things m ust be done by  gas 
and  o thers by electricity, fo r in this, as in 
o ther m atters, the public m ust be directed 
fo r the one purpose o f  w inning the war. 
W hen victory is achieved the people m ust 
once again be allow ed som e choice in the 
ordering  o f  their affairs— o r w hat are  we 
fighting fo r ? ”

A  c r u c i a l  need in 
Coal Prices the econom ical con­

struction  and  opera tion  
o f  electric pow er stations is a price struc­
tu re  fo r coal based upon  its suitability. 
This goes a good way beyond calorific 
value to  include size, volatile, ash  and  
m oisture contents and  swelling. The 
range o f  suitability  in each o f  these respects 
was set ou t in  a sta tem ent p resented  a t the 
conference arranged  on  W ednesday by 
the N .W . Section o f  the Institu te  o f  Fuel 
between coal users and  the coal industry. 
I t  is now  up to  the la tte r to  say to  w hat 
extent it is able to  m eet the requirem ents 
o f  pow er-station  engineers a t a price th a t 
is closely related to  suitability, w ith  a  view 
to  draw ing up a s tandard  specification.

R e q u ir e m e n t s  differ 
Clearing as betw een m echanical
the Air stokers and  pulverised

fuel. T hus ash  content, 
which should n o t be greater th an  1 \  per 
cent, w ith pulverised-fuel firing is prefer­
ably a t least 8 per cent, w ith chain  grates. 
This has a  w ider im port th an  the technical 
aspects. In  a  survey o f  flue-gas cleaning 
m ethods before a jo in t meeting last week 
between th e ' Institu te  o f  Fuel and  the 
N ational Smoke A batem ent Society, M r. 
John Bruce gave the p roportion  o f  original 
ash  th a t m ight pass from  the  com bustion 
cham ber w ith m echanical stoking as 10  
per cent., w hereas with p.f. firing it  m ight 
be as m uch as 70 per cent. N o t only does 
electricity add  no  contam ination  to  the 
atm osphere but, as the au th o r claims, the 
supply industry is doing all th a t is scientific­
ally possible to  prevent em issions from  
pow er stations.

I n  these days w hen the 
Combined tendency to  form  new 
Forces associations in the industry 

is grow ing it is pleasing 
to  see a com bination  o f  tw o existing 
bodies. I t has occurred in the refrigeration 
in d u stry : M r. E. G . B att, independent 
chairm an  o f  the Com m ercial Electric 
R efrigeration A ssociation announced, a t 
the A ssociation’s second annual luncheon

last week th a t the C .E .R .A . had 
to  jo in  w ith the D o m e s t i c  Electric 
R efrigeration  A ssociation t o  lo rm  tne 
B ritish R efrigeration  A ssociation . A l­
though  there is, o f  c o u r s e ,  a distinct 
difference in  the classes o f  business in 
w hich the m em bers o f  the tw o associations 
are engaged, they have a g rea t deal in 
com m on and  in such d irections (im portant 
am ong them  being research) un ity  should 
p rove to  be streng th  in the coming 
strenuous days. M r. A . V. Alexander, 
F irs t L ord  o f  the A dm iralty , a t the same 
luncheon praised  the refrigeration  industry 
for its w ork  during the  w ar for the 
R oyal N avy and  the  M erchant Service.

T h e  new R ep o rt on 
Severn B arrage the Severn B arrage re­

viewed in th is issue 
differs from  th a t o f  1933 in several material 
aspects, m ainly as a resu lt o f  altered 
conditions. Since costs o f  hydro-electric 
schem es consist m ainly o f  capita l charges, 
the low er ra te  o f  in terest now  anticipated 
(3 instead o f  4 per cent.) an d  the reduction 
in capitalised in terest during construction 
ow ing to  the sho rte r period  allow ed for 
the w ork  (eight instead  o f  fifteen years) 
im prove the econom ic aspects even without 
the ir being favourab ly  w eighted by the 
advancing price o f  coal. O n the other 
hand  costs o f  construction  have gone 
up by som e tw o-th irds, which adversely 
affects any advantages o f  pum ped storage, 
the idea o f  w hich has now  been abandoned.

I n  the earlier p a rt o f  the 
Cheaper w ar alum inium  was in 

Aluminium such dem and fo r aircraft 
construction  th a t people 

were asked to  bring o u t the ir o ld  po ts and 
pans to  enable the w ar in the a ir  to  be 
carried on. B ut as tim e w ent on  pro­
duction  was stepped up  to  such a degree 
and  a ircraft construction  changed  so 
m uch in  character th a t in 1944 there  was 
actually a great and  grow ing surp lus. It 
is therefore no t surprising th a t it  has been 
possible to  release the m etal fo r non- 
m ilitary purposes and  to  reduce the price 
from  £110 to  £85 a to n — actually  less 
than  before the war. T he cu t brings 
the price o f  alum inium  practically  to  the 
U nited States level o f  ab o u t £83 a ton. 
fhere  is speculation as to  the possible 
effect o f the reduction  upon  the  use and 
price o f  copper, a m atte r w hich closely 
concerns the electrical industry .
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W •  The New Generating Station
•  jn South Wales

AN installation designed around the prin- 
u ciple of unit operation; firing by pulver­

ised fuel, with special features in the system 
consequent on using Welsh coals; complete 
automatic control of com bustion; the adop­
tion of a unique ash-disposal scheme; 
supplementing cooling-tower operation with 
riverside working ; the use of air-blast 
operated main switchgear and the complete 
absence of oil switchgear throughout the 
station. These are our impressions o f the 
outstanding features of the new Llynfi

A b o v e : T h e  
sta t io n  m a y
be d e sc rib e d  a s  c o o lin g -  
to w e r  o p e ra te d , w ith  
su p p le m e n ta t io n  b y  
r iv e r  w a te r  ; r iv e r  in ­

tak e  in fo re g ro u n d

generating station of 
the South Wales 
Electric Power Com­
pany after a recent 
visit. To the above 
might be added a word 
about the rapid build­
ing of the station: we 
believe that something 
of a record in quick 
c o n s t r u c t i o n  was 
achieved in that the 
first section of the plant 
was put into com­
mercial service in December, 1943, only 
nineteen months after civil work was com­
menced on the site.

It was very soon evident that the same 
hand was employed in the design and 
construction of this station as in the case of 
Little Barford, which was described in the 
Electrical Review of January 19th last. 
Mr. H. Ewbank, chief engineer of Edmund-

sons Electricity Corporation, Ltd., who 
designed and constructed the station for the 
supply undertaking in question, and to 
whom we are indebted for permission to 
visit the station, was, of course, also the 
designer of the Little Barford station. 
Actually it was the intention to duplicate 
Little Barford as far as possible, but the 
original design has been considerably modified 
in consequence of the differences which prevail 
in local conditions, the operating require­
ments and the nature of the fuels consumed.

Despite these modi­
fications, h o w e v e r ,  
there is in the main 
a very close similarity 
in the two stations, 
and as Little Barford 
was described by us 
so recently we propose 
now merely to outline 
the points of similarity 
and to deal more fully 
with those characteris­
tics of Llynfi which are 
not in line with Little 
Barford. The main 
purpose of the station 
is to supplement the 
supply from the Upper

Boat generating station in meeting the 
requirements of the power company’s system, 
and in this light the new station may be 
regarded, superficially, as an extension to 
Upper Boat. The Llynfi station is about 
16 miles from Upper Boat, on one bank of 
the River Llynfi, from which the station 
takes the whole of its water supplies, and 
near the G.W.R. line connecting Bridgend

A n  e x t r e m e ly  in te r e s t in g  p o in t  a b o u t  the  a sh -d isp o sa l sc h e m e  is  it s  
p o ss ib le  in fluence, in re la t io n  to  o th e r  fa c to rs ,  o n  the  a d o p t io n  o f  p.f. 

f ir in g  ; a sh e s  an d  w a te r  b e in g  p u m p e d  in to  th e  im p o u n d  a re a
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and Maesteg, so that the station is served 
reasonably well for both coal and water, 
particularly as there are so many collieries 
within a few miles of 
the position.

The station, which is 
essentially a base-load 
one and operates on a 
three - shift basis, is 
designed for an 
ultimate capacity of
120,000 kW, but the 
present plant capacity 
of just half this figure 
is given by two units,

P u lv e r ise d  fue l is  d e liv e re d  to  tw e lv e  b u rn e rs ,  via s ix  
fe e d e r  p ipe s, a t  th e  to p  o f  th e  c o m b u s t io n  c h a m b e r  

b e cau se  o f  th e  c h a ra c te r is t ic s  o f  th e  W e ls h  co a l used

each consisting of a 300,000-lb. per hr. 
Stirling boiler serving a 30,000-kW English 
Electric turbo-alternator set. A reflection 
from the unit-operation design feature is the 
absence of partitioning of any sort between 
the boilers and the turbo-alternator sets. In 
terms of ground level there is no actual 
basement to the station, for the condenser 
and ash basements are actually at ground 
level and the whole of the plant is elevated 
from this. The boiler-firing floor and the 
turbine operating floor are at the same 
level of 28 ft. above the basement, the surge 
tanks are 56 ft. above the basement, the raw 
water tanks 72 ft., the top boiler drums and 
the top of the economiser 81 ft., and the top 
of the boiler house 109 ft. The present 
single stack is 275 ft. high. Following the 
plan from end to end of the station, roughly 
in a line parallel with the river bank on one 
side and the railway sidings on the other, 
we have the coal-handling plant, stack, 
boiler house, turbine room, cooling tower, 
and finally the transformers and switch-

E ach  o f  th e  p u m p s  in th e  w e ll is  in 
se r ie s  w it h  a  p u m p  a t  a  lo w e r  level, 
a n d  e ach  p a ir  o f  p u m p s  li f t s  th e  a sh es  
an d  w a te r  to  th e  d is p o s a l g r o u n d  u p  the  
v a lle y  ; s lu ic in g  p u m p s  a re  sh o w n  a t f lo o r  
le ve l in th e  re a r  a n d  s e a lin g  a n d  q u e n c h in g  

p u m p s  a re  o n  th e  le ft

double-platform side tippler which 
feeds the coal into a central hopper 
from which the fuel falls on to a 
horizontal underground belt con­
veyor. From  this conveyor the 
coal is belt elevated in two stages 
to the boiler bunker house where a 
reversible travelling shuttle con­
veyor can be operated to feed any 
of the bunkers. A t the junction of 

the two inclined belt conveyors, however, is 
crushing plant, and the coal from the first 
inclined belt is either delivered direct to 
this or chute fed to an adjacent storage 
ground with a capacity o f 24,000 tons. For 
distribution and reclaiming over the storage 
ground a travelling grab crane is used, and 
recently the use of a bulldozer has given 
excellent results in transferring coal on the 
storage ground. The coal-handling system, 
which will deal with 120  tons per hr., is a 
product of Spencers (Melksham), Ltd.

The boilers, which are designed for 
steaming conditions of 650 lb. per sq. in. 
and 910 deg. F., are of the tri-drum type and 
are equipped with horizontal multi-loop 
superheaters, straight-tube type economisers 
and Howden Ljungstrom rotary air pre- 
heaters. The combustion chamber has 
Bailey water-cooled walls. The top o f the 
f c;°no'Tllser. 1S at about the same level as the 

ie!  drurTs and the air heater is
ThP J ™ 8; Sr facing the burners,

he principle heating surfaces are boiler

houses, with the necessary connections to 
the 66-kV transmission lines.

Incoming coal wagons are received Dy a
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T h e  r o ta r y  a ir  p re h e a te rs  (r ig h t )  a re  lo ca te d  at  
the  f ir in g -f lo o r  leve l and  face  th e  fee der ends 

o f  th e  b o ile rs

primary-air fan immediately in front of 
each mill serves as the main transmission 
system to the burners which, on account 
of the different classes of fuel used, differ 
from those of Little Barford in that they 
enter the top of the combustion chamber so 
that the path inside the chamber is down 
one side and up the other. The quantity 
of fuel in the mill is stabilised by the 
differential air pressure between the mill 
inlet and outlet; this differential is the con­
trolling medium for the fuel-feeder motor.

There are twelve downward fish-tail 
burners per boiler, each pair being served

convection 4,282 sq. ft., 
water walls 9,820 sq. 
ft., s u p e r h e a t e r s  
(primary and secon­
dary) 20,550 sq. ft., 
and economiser 67,200 
sq. ft. The unit 
system of p.f. firing is 
employed largely on 
account of the base­
load characteristic of 
the station. The pul­
verising mills are of 
the Babcock & Wilcox 
ball type and are 
housed at the base­
ment level. There are

March 2, 1945

A b o v e :  Q u e n c h e d  a sh es  
f r o m  the  c o m b u s t io n  
c h a m b e r s  fa ll o n  to  
cu rved  h e a r th s  f r o m  
w h ich  th e y  a re  s lu iced  
b y  a  t r a v e r s in g  h igh -  

p re s su re  w a te r  jet  

R ig h t  : T h e  v e r t ic a l
p u m p s  in the  re a r  li f t  the  
w a te r  f r o m  th e  R iv e r  
Llyn fi, a n d  th e  c ircu -  
la t in g -w a te r  p u m p s  a re  
th o se  a t  th e  lo w e r  le ve l

three mills per boiler 
and any two of them 
will serve the boiler at 
80 per cent, loading. 
The mills are fed with 
coal directly from the 
boiler bunkers and a

E l e c t r ic a l  R e v ie w
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by a fuel pipe, two of which pipes are con­
nected to each mill. The whole of the com­
bustion air for each boiler is drawn by the 
duplicate f.d. fans from the top o f the 
building, and the bulk o f it is passed through 
the air preheater to the boiler wind box. 
From this wind box secondary air is taken 
to the front of the combustion chamber and 
admitted behind the burners so as to create 
the desired turbulence, and tertiary air is 
taken to side and back inlets to the com­
bustion chamber. The secondary- and 
tertiary-air temperatures are both about 500 
deg. F.

The primary-air fan is fed from the air line 
from the f.d. fan on both the cold and hot 
sides of the air preheater, and by suitable

steam header pressure and the r a t i o  be'tween 
the air and fuel inputs. This r a t i o  is further 
adjusted and kept constant by â teaI?  flow/ 
air-flow recorder controller which acts as 
subsidiary control to the master pressure 
controller, the latter having an over-naing 
influence on the fuel input.

Automatic control of the final steam tem­
perature is obtained by means of a surface 
de-superheater connected between the primary 
and secondary boiler superheaters. Butterfly 
valves in the inlet and in the by-pass to the 
de-superheater are linked together in 
opposition, so that their position determines 
the proportions o f steam which, respectively, 
pass through and by-pass the de-superheater. 
All the electrical control gear and the manual

T h e  s t a t io n  h a s  a t  p re se n t  tw o  u n its ,  each  w it h  a  3 0 ,0 00 -kW  t u r b o -a lte r n a to r  s e t  se rv e d  by  a  
300,000-lb. p e r  hr. b o i le r  ; o n e  tu rb o -a lte r n a to r  se t  sh o w n

air-mixing controls the temperature entering 
the fan, and hence the mill, can be adjusted 
within fairly wide limits. To complete the 
combustion circuit the flue gases pass from 
the combustion chamber to the other side 
of the air preheater and then through the 
Sturtevant electrostatic precipitator and on 
via the i.d. fans to the chimney.

Complete automatic combustion control is 
provided for by means of the Bailey air- 
operated system in which air pistons and 
cylinders directly operate the fan vanes, 
the brush shifting gear of the variable-speed 
motors and the dampers. The loading air 
pressure is transmitted through selector 
valves associated with each cylinder, the 
degree of the pressure depending on the 
demand for steam as shown by the varying

pneumatic valves associated with the com­
bustion system for each boiler are accom­
modated on the central section o f a control 
board and desk situated between, and in 
line with, the boiler and turbo-alternator set 
of each unit.

The Babcock & Wilcox “ Hydro-Jet ” 
system of ash and dust handling is employed, 
m which the coarse ash from the boiler 
combustion chamber falls on to the two 
curved sloped hearths after being spray 
quenched above the hoppers. Extraction 
ot the ash from the hearths is by means 
°  s cing traversing high-pressure
water jets The water and ash pass along
n ?c r o Uii u an,d ° n to a sumP from which it is lifted by duplicate sets of pumps in 
series, with a combined capacity o f 1,500
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gal. per min. per set against a total head of 
240 ft., to the storage ground of what we 
believe to be a unique ash-disposal scheme. 
This disposal ground is about half a mile up a 
valley running at right angles to the main 
direction of the river 
and constitutes an 
impound area formed by 
an embankment which 
once carried a mineral 
line across the foot of the 
valley. The ash and 
water mixture is dis­
charged about 130 yards 
up-stream from the 
embankment, so that as 
the ash settles in the 
valley bottom the clear 
water leaves the area 
over a spillway and passes 
on to a long-established 
culvert by which the water 
is finally passed back to 
the River Llynfi through 
precautionary s e t t l i ng  
ponds, etc.

The spillway is fitted 
with removable concrete 
panels, so as to provide a 
weir at successively higher 
levels as the level of the 
deposited ash rises. An extremely interesting 
point about this ash-disposal scheme is its 
possible influence, in relation to other 
factors, on. the adoption of p.f. firing, one 
of the main disadvantages of which method 
is the great difficulty in getting rid of the 
ashes, as compared with the disposal of 
stoker-firing ashes which have a market value.

Each of the 3,000-RPM turbines has three 
cylinders, including a h.p. one with 19 
impulse stages and two inward-flow l.p. ones, 
each with eleven reaction stages. As the 
two turbines run in parallel the admission

E ach  a lte r n a to r  ge n e ra te s  a t  11 k V  and  Is  t ie d  to  
a  37,500 -kVA , 6 6 -kV  o u tp u t  t r a n s fo r m e r  w h ich  

is  c o n s id e re d  a s  p a r t  o f  the  ge n e ra t io n  u n it

T h e  m a in  c ir c u it -b r e a k e r s  a re  se g re g a te d  f r o m  the  m a in  b u i ld in g s  and  
f r o m  each  o th e r  by b e in g  h o u se d  in se p a ra te  b u ild in g s

of steam is governed primarily by the 
centrifugal governor which is remotely 
operated from the unit control board. 
Steam is bled from each turbine at three 
points on the h.p. cylinder, at one point 
on the h.p. cylinder exhaust, and at one point 
at each of the l.p. cylinders. The combined 
exhaust of the l.p. cylinders passes to a 
condenser which is in two separate sections, 
each of which can be isolated to permit 
cleaning without shutting down the plant.

It is not necessary to repeat the heat cycle 
in this article, but a further reference to the 
arrangement of the Weir feed pumps may be 
useful because of its unusual character. For 
each unit there are one electrically-driven 
pump and one 100 per cent, duty steam- 
driven pump, and by orthodox operation 
the steam pump is regarded as a stand-by 
to the electric pump. There is a fifth and 
electrically-driven pump which serves as an 
overall stand-by to the present half o f the 
station, i.e., two units.

With regard to the circulating-water 
system, an interesting comparison can be 
made with that at Little Barford. The 
River Llynfi has a minimum flow of 250,000 
gal. per hr. and at normal times the flow 
is grossly inadequate for direct con­
densing purposes for the present half of the 
station. Further, there are times, ironically 
at flood levels, when the water conditions 
are such that no water at all can be used 
directly. Hence provision has had to be made 
for providing for the whole of the present
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plant on a cooling-tower operation basis, 
and this has been done by means o f a Film 
concrete cooling tower which has a capacity 
of 2,500,000 gal. per hr. and is unique in 
that it has reinforced concrete fillings instead 
of timber ones ; thus the station may be 
described as cooling-tower operated with 
river-water supplementation, whereas the 
River Ouse conditions are such that Little 
Barford is definitely river-water operated 
with cooling-tower supplementation. Drys- 
dale circulating pumps are employed.

The alternators, which generate at 11 kV, 
are each tied to a 37,500-kVA, 11/66-kV

T h e  m a in  s t a t io n  sw itc h g e a r  is  e le c tro -p n e u m a t i-  
c a lly  o p e ra te d  and  a ir -b la s t  a rc  c o n tr o lle a  ; 

a  s in g le  se g re g a te d  u n it

unit transformer, so that from the operating 
viewpoint the alternator and transformer are 
together considered as the electrical end of 
the unit. Indeed, the generator trans­
former and the unit transformer for supply­
ing the auxiliaries of the unit are included 
with the alternator windings in a Merz-Price 
current balance protective system. The main 
circuit-breakers are of the English Electric 
air-blast type, and each has a rupturing 
capacity of 1,500,000 kVA. The switches 
are segregated from the main station and 
from one another as they are in separate 
switch-houses, each of which contains at the 
most two switches in separate compartments. 
They are electro-pneumatically operated, 
and air for both operation and arc quenching

purposes is provided by duplica*® ^ l l e d  
driven automatically pressure> J » » * ™ 1{“  
compressors, one at each end of the sswitclh ng 
site. Two • horizontal air receivers a t the 
base of each circuit-breaker are constantly 
charged at 250 lb. per sq. in. from main 
vertical receivers in the compressor houses.

On interruption of the circuit, blast valves 
admit air from the switch receivers to  inter­
rupter units where spring-loaded piston 
contacts are forced away from the fixed 
contacts. The blast between the two sets 
of contacts blows the arc on to ,a supple­
mentary contact where it is finally 
extinguished, the air escaping through 
exhaust coolers. This operation also admits 
air to a power cylinder which opens three 
series isolators immediately after the arc 
has been extinguished in the interrupter 
units. The blast valves are then closed, 
allowing the interrupter contacts to re-make, 
but the isolators remain open. To close the 
switch again, operation o f the isolators 
by means o f a power cylinder is all that is 
necessary. Control o f the circuit-breakers 
is normally carried out remotely from the 
entirely separate main station control room, 
but there is a comprehensive system of local 
control in a separate chamber in each switch- 
house.

Supply for Auxiliaries
In addition to the unit transformers for 

supplying the 3-3-kV unit auxiliaries via 
“ unit boards ” there are two 3,000-kVA 
station transformers which are supplied from 
the 66-kV busbars to serve a 3-3-kV “ station 
board.” An interconnection between each 
“ unit board ” and the “ station board ” 
renders it possible to supply the unit 
auxiliaries when the station is shut down. 
Stand-by 3-3-kV auxiliaries are also con­
nected to the station board. Step-down 
transformers are fed from these 3-3-kV 
switchboards to supply the smaller auxiliaries.

The 3-3-kV switchgear is all o f the English 
Electric air-break truck type, with a rupturing 
capacity o f 100,000 kVA, while all the 400-V 
switchgear is of the air-break contactor type 
and manufactured by C ontactor Switchgear, 
Ltd. Thus we have the unusual, if not 
unique, picture of a complete power station 
without any oil-filled switchgear whatever.

Essential supplies in emergency are avail­
able from a 230-V lead-acid battery which is 
charged by pumpless steel cylinder mercury 
arc rectifiers from which an alternative DC 
supply can be obtained.

Our thanks are also due to Mr. E. McCabe, 
generation engineer, and to Mr. J. Palmer 
Rees, station superintendent, for their help 
in obtaining the information necessary for 
this article, and to the latter for his patient 
assistance in our quest for photographic 
views best depicting the outstanding and 
unusual features of the station.
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PERSONAL ami SOI IAL
News o f  Men and W om en o f the Industry

IT is announced by the A dm iralty  th a t Sir 
Jam es Pringle, M .I.E .E ., is relinquishing the 

appointm ent o f  D irector o f Electrical Engineer­
ing on M arch 31st. He will be succeeded by 
Mr. H. D. M acLaren, D .F .C ., who is a t present 
the acting ^Assistant D irector o f  E lectrical 
Engineering.

Following the appoin tm ent o f Mr. C. S. 
Brookes, A .M .I.E .E ., «as electrical engineer 
and m anager a t Southw ark, the position  of 
deputy engineer and m anager is vacan t and 
an advertisem ent in our last issue invited applica­
tions for the post. The salary is in accordance 
with the N  J.B . Schedule, Class E , G rade 1 
(London Area), and  the present com m encing 
salary is £732 per annum .

The new engineer, M r. Brookes, was educated 
at H ereford Secondary 
School and  Bolton 
Technical School. He 
received his train ing  as 
an articled pupil o f  the 
borough electrical en­
gineer a t H ereford and 
between 1922 and 1924 
served as sw itchboard 
a ttendan t and  a fte r­
wards as shift charge 
engineer in  the under­
taking. In  the la tte r 
year he w ent to the 
Blaydon pow er station  
o f the N ew castle-on- 
Tyne (now  N o r t h -  
Eastern) E lectric Supply 
Co. as tem porary  senior assistan t and  sub ­
sequently served as shift engineer a t Bury 
before going to D arw en (Lancs) as shift charge 
engineer. In  1927 he jo ined  the Peterborough  
C orpora tion  E lectricity D epartm ent as control 
engineer and assistant shift charge engineer 
and in 1933 becam e assistan t m ains engineer. 
He obtained an  appo in tm ent with the Basing­
stoke C orpo ra tion  E lectricity D epartm ent in 
1936 as ju n io r assistant engineer, responsible 
for the m ains departm ent, and  in the following 
year was appointed  senior assistant engineer, 
this position  being next to th a t o f  the borough 
electrical engineer. In 1940 he w ent to N uneaton  
as principal technical assistant and in 1941 was 
appointed  deputy  electrical engineer and 
m anager a t Southw ark.

Mr. F. J . B. Chambers has been appointed  
general m anager o f the  w holesale electrical 
division o f  the A rtlang M anufacturing  Co., 
Ltd. U ntil recently he was w ith Celestion, 
L td., and  before the war was chief o f the sales 
departm ent o f the W oking Electricity Supply 
Co., L td. M r. H . Lewis is no longer connected 
w ith the A rtlang  com pany.

Philips Lam ps, L td., Bristol, held their annual 
staff dance at the V ictoria R oom s on  F ebruary  
9th. Five hundred  people attended  the function 
and tw o well-known dance bands provided 
continuous dancing from  7 to  11 p .m . The 
arrangem ent o f  dances was carried  ou t under 
the con tro l o f  M r. H. Gwilliam , who organised 
com petition  events. Several people from

Philips’ London office were present. O ne o f 
the principal guests was Mr. E. S troud, president 
o f  the Illum inating  Engineering Society, and 
m any m em bers o f the Bath-Bristol C entre 
attended. Philips will be organising next season’s 
dance in N ovem ber.

Mr. Leslie Gamage (vice-chairm an and  jo in t 
m anaging director, G eneral E lectric Co., L td.) 
was re-elected president for the th ird  year a t the 
recent annual m eeting o f  the Institu te  o f  E xport.

On F ebruary  3rd the ju n io r staff a t M agnet 
H ouse, K ingsway, L ondon , W .C.2, were once 
again luncheon guests o f the Hon. Mrs. Gamage, 
wife o f  M r. Leslie G am age. A fterw ards 
they wdre entertained at the Stoll T heatre , 
Kingsway, w here they saw J. M. Barrie’s 
fantasy, “ P eter P an .”

Lieut. (E) J .  S. Anderson, R .N ., son o f M r. S. 
A nderson, pow er sta tion  superin tendent, N o rth ­
am pton  E lectric L ight & Pow er 'Co., L td ., has 
been aw arded the M .B.E. “  for outstand ing  cour­
age and skill in life saving and in dam age co n tro l.”

Mr. T. G. Sandy, o f  G eorge E. T aylor & Co. 
(London), L td ., was recently invested w ith the 
M .B.E. fo r his services in  connection with 
im p o rtan t electrical w ork carried o u t for the 
A dm iralty  in the Arctic.

Mr. A. E . L. Chorlton, M .P., has resigned from  
the position  o f  chairm an and  director o f L anca­
shire D ynam o & C rypto, L td ., owing to pressure 
o f  o ther business. He is succeeded as chairm an 
by Mr. H. W. Bosworth, m anaging director o f 
the com pany.

T he S tanding Jo in t Com m ittee o f the A sso­
ciated M unicipal E lectrical Engineers and 
E .P .E .A . has w ithdraw n its objection to its m em ­
bers applying fo r the position  o f  engineer and 
m anager o f B lackpool Electricity D epartm ent.

Lieut.-Col. Sydney Smith, a jo in t m anaging 
director o f  Phelon & M oore, L td., and  a 
director o f  the C leckheaton Engineering & 
M oto r Co., L td., has been appointed  a director 
o f the Y orkshire Electric Pow er Co.

Mr. S tuart Evans, m anaging director o f Evans 
& W heeler (Electrical Engineers), Ltd., has 
accepted the invitation o f the H oylake U rban 
D istrict Council to be its chairm an  for the 
ensuing year.

A new wartim e record for a ttendance m arked 
the occasion o f the S tudents’ Lecture by Dr. 
W. Wilson to the L ondon S tudents’ Section 
o f the Institu tion  o f Electrical Engineers on 
F ebruary  13th, over 430 m em bers and friends 
being present in  the lecture theatre.

Mr. C. C. Hill, B.Sc. (Eng.), M .I.E .E ., deputy 
engineer and m anager, B righton electricity 
undertaking, has been appointed  assistant 
general m anager o f the N orthm et Pow er Co. as 
from  M ay 1st. C onsequent upon this the 
following appointm ents have been m ade at 
B righton: Mr. T. Yule, M .Eng., A .M .I.M ech.E ., 
pow er sta tion  superintendent, becomes deputy 
engineer and  m anager, and Mr. W. J. Gibbons, 
A .M .I.E .E ., assistant pow er sta tion  superin­
tendent, is prom oted  to take  his place. M r. 
G ibbons in turn  is succeeded by Mr. G. R. A.

'-m ,

M r .  C .  S. B r o o k e s
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Carr, A .M .I.E .E ., electrical m aintenance and  
construction  engineer. Mr. F. Lynn, a t present 
sales engineer, becom es chief com m ercial 
assistant and  sales engineer.

M r. H ill was a t the B righton Technical 
College from  1920 to  1923 an d  while there took 
the L ondon  B.Sc. (Eng.) degree as an  external 
student. F rom  1924 to 1926 he served a  po st­
g raduate  apprenticeship with the M etropolitan- 
Vickers Electrical Co. and  for three subsequent 
years gained experience w ith the com pany in 
L ondon  and  New castle, upo n  the erection o f 
pow er sta tion  p lan t an d  the installa tion  of 
m ining equipm ent. In  1929 he jo ined  the 
B righton E lectricity D epartm en t as electrical 
technical assistant, la ter becom ing assistan t 
m anager and deputy  engineer.

Obituary
Professor F. G. Baily.—T he death  is announced 

from  E dinburgh  o f  P rofessor F rancis G ibson  
Baily, M .A . (C antab), F .R .S .E ., w ho retired  
from  the C hair o f  E lectrical Engineering at 
H erio t-W att College in  1933. H e was in his 
seventy-seventh year. P rofessor Baily was 
educated  a t the U niversity  College School, 
L ondon, and the M ining College, G erm any, and 

he obtained  the N atural 
Science T ripos (1st 
class), Parts I and  II a t 
Cam bridge. In  1889 he 
served as a pupil with 
Jam es S im pson & Co., 
pum p m akers, Pimlico, 
and  during  the follow ing 
two years with Siemens 
Brothers & Co., a t 
W oolwich. In 1892 he 

„• en tered  the D epartm ent
o f E lectrotechnics, Uni- 

i versity College, Liver-
* pool, under Sir Oliver

Lodge w here he re­
m ained for three years 
until tak ing  up his 
appoin tm ent a t H erio t- 
H e acted  as exam iner in 

science and engineering for the Civil Service and 
Cam bridge, L ondon, E dinburgh  an d  o ther 
universities. In addition  he undertook  a con­
siderable am oun t o f  consulting w ork, p articu ­
larly in connection with electrical installations in 
country houses, hospitals, factories, etc. D uring 
the last w ar he was with the M inistry o f M uni­
tions and  the W ar Office.

His research w ork dealt with hysteresis in 
ro tating  and alternating  m agnetic fields, terres­
tria l m agnetism , earth  currents, etc. He becam e 
a m em ber o f  the I.E .E ., in  1900 and  h ad  served 
as chairm an o f  the Scottish Centre. H e was . 
President o f the Engineering Section o f the 
British A ssociation in 1934 and  was also, a 
m em ber o f a num ber o f Scottish associations.

Professor W illiam Brown, B.Sc., M .I.E .E ., 
form erly Professor o f A pplied Physics at the 
Royal College o f  Science, D ublin, has died in 
D ublin at the age o f  eighty-nine. F o r six years 
he w orked under the late L ord  Kelvin, acting 
as his representative in the construction  o f the 
Portrush and G ian t’s Causeway tram s. He 
was appointed  assistant physicist a t the Royal 
College o f Science in 1888, la ter becom ing 
lecturer in electrotechnology and  in 1909 
Professor o f  A pplied Physics. He was associated

T h e  la te  P ro fe s so r  
F. G . B a i ly

W att College in  1896.

C able & 
M r. C ollard  jo ined the 
and am ong  the many

T h e  la te  
M r .  F. B . C o lla r d

with Professor B arrett and  Sir R o b ert : Hajffield 
in research w ork on the m agnetic Pr P , 
n ickel-iron alloys. F o r m any he
treasurer o f  the D ublin  Scientific C lub and  m 
1910 was chairm an  o f  the I .E .E . D ublin  Centre.

Mr. F. B. Collard.— W e learn  w ith regret 
o f  the death  on F eb ruary  20th o f  M r. F. B. 
C ollard, w ho un til his re tirem ent in 1942 was 
con tracts m anager to  C allender s 
C onstruc tion  Co., L td. 
com pany in  M ay, 1895, 
im p o rtan t underg round  
cable con tracts for 
w hich he was resp o n ­
sible were the laying o f , 
a 6,000-V tru n k  m ain 
from  W allsend to  N ew ­
castle in  1901, w hen 
this vo ltage was con­
sidered very high. He 
was also in charge o f  the 
M e tropo litan  E lectric 
T ram w ays co n trac t in 
M iddlesex, which was 
com m enced in  1902 an d  
con tinued  fo r seven- 
years. T his was the  
largest single tram w ay 
electrification con trac t 
ever und ertak en  and  
included 57 miles o f  double track . In  1914 he 
was chief o f  the South  M idlands D istrict in 
connection  with the G .P .O . developm ent 
scheme. H e was appo in ted  engineer for the 
L ondon D istric t in January , 1923, and  becam e 
responsible for the laying o f  super-voltage 
cables in m any parts  o f  L ondon  and  surrounding 
districts fo r all the im p o rtan t L ondon  electric 
pow er com panies. In  June , 1929, he becam e 
con tracts m anager.

Mr. E . Calvert.—W e regret to rep o rt the death 
on F eb ruary  21st a t  the age o f  seventy-three 
o f M r. E dw ard Calvert, M .I.E .E ., M .I.M ech.E ., 

w ho un til his retirem ent 
in  M arch, 1936, was 
general m anager and 
engineer o f  the Finchley 
B orough C ouncil Elec- 

— J S B  • tricity  D epartm en t. Mr. 
• vvi** 7 ' C alvert was Finchley
“ "  - C ounc il’s first electrical

e n g i n e e r ,  being ap ­
po in ted  on the establish­
m ent o f the-undertaking 
in  1901. F o r  a num ber 
o f  years he was secretary 
o f  the A s s o c i a t e d  
M uncipal E lectrical En­
gineers an d  was on  the 
C ouncil o f  the Incorpor- 
a tedM unicipalE lectrical 
A ssociation. H e was one 

of the first m em bers o f the reg istra tion  board  
and the executive com m ittee o f  the N ational 
Register o f E lectrical In sta lla tion  C on trac to rs, 
to which body he was appoin ted  technical 
adviser on his retirem ent from  the Finchley 
undertaking in 1932.

Mr. F. Ross. The N ew  Z ealand  Electrical 
Journal reports the death , a fter a b rie f illness, 
of Mr. F ran k  Ross, secretary o f  the  N .Z . 
Electrical T raders’ Federation , C able M a k ers’ 
A ssociation, N .Z . E lectric Lam p M anufac­
turers Association and  o ther trad e  o rgan isations 
He was fifty-six.

T h e  la te  
M r .  E. C a lv e r t
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Tidal Power
Engineers’ Report on the Severn Barrage Scheme

IN November, 1943, a panel of engineers 
was appointed by the Ministry of Fuel 

and Power to review the conclusions of the 
Severn Barrage Committee of 1933. The 
findings of the panel, the members of which 
were Mr. A. G. Vaughan-Lee, Sir William 
Halcrow and Mr. S. B. Donkin, have been 
issued this week in a document o f thirty-two 
pages, including six appendices dealing with • 
details, many o f which are presented as 
curves and diagrams. (Stationery Office, 
2s. 6d. net.)

The new Report agrees that English Stones 
provides the best site but proposes a different 
arrangement of sluices. The advantages of 
single-tide working are confirmed. The 
scheme is considered as a power scheme 
only. Since 1933, conditions have altered 
considerably, mainly as a result of the 
development of larger turbines and alter­
nators, of grid interconnection and of 
increases in the price of coal. The original 
proposal for an ancillary system of pumped 
storage would, it was found, increase the 
capital cost of the scheme to-day by about 
40 per cent, with a loss of 27 per cent, of the 
tidal energy, and it is considered that it is 
not essential and would not be economical.

The scheme now proposed envisages the 
installation of thirty-two generating units, 
each of 25,000 kW at 0-9 power factor, in 
two turbine dams. The turbines would be 
of the vertical-shaft Kaplan type running at 
not more than 50 RPM. Switching could 
be done at two substations on the M onmouth 
and Gloucester banks of the river.

Estimate of Available Power
Power available at spring tides would be

800,000 kW, allowing for overload capacity 
of the generating sets, and 2,365 million kWh 
generated, but restrictions necessitated by 
the absorptive capacity of the grid and 
transmission losses would reduce the effective 
output at the reception points to an annual 
average of 2,107 million kW h up to 1970. 
Of the maximum power, 400,000 kW would 
be transmitted to South-East and East 
England by four 220-kV circuits, 200,000 kW 
to Central England by two 220-kV circuits 
and 200,000 kW to South-West England and 
South Wales by six (already existing) 132-kV 
circuits.

Capital expenditure, based on an increase 
of 65 per cent, on 1936 prices, is estimated at 
£36 million for civil engineering works, plant 
and contingencies, plus £4-2 million as 
capitalised interest at 3 per cent, during 
construction, and £6-4 million for the trans­
mission system, plus £0-4 million as

capitalised interest, making £47 million in 
the aggregate. Interest and sinking fund 
charges have been taken at 3 per cent, per 
annum and the following repayment periods 
have been assum ed: Civil engineering works,
80 years; power station plant, 35 years; 
transformers and switchgear, 20 years; 
transmission lines, 25 years. It is suggested 
that similar relief to that allowed for new 
hydro-electric stations in Scotland should be 
applicable to the Severn Barrage.

Total annual charges without transmission 
are assumed to be: Interest, £1,206,501;
sinking fund, £350,727; operation and rates, ~ 
£350,000; making a total of £1,907,228 or 
4-74 per cent, on capital. Including trans­
mission, these charges become £1,410,201, 
£555,038 and £450,000, making a total of 
£2,415,239 or 5-14 per cent, on capital.

Costs and Coal Saving
Overall costs per kWh are: Maximum at 

Barrage, 2,365 million kWh, 0- 193d.; average 
for fifteen years from 1955 with restricted 
output at Barrage substations, 2,190 million 
kWh, 0-209d.; at reception points, 2,107 
million kWh, 0-275d.; without restriction at 
Barrage substations, 2,294 million kWh, 
0199;  at reception points, 2,207 million 
kWh, 0-262d. With coal saved at the 
estimated rate of 1-046 lb. per kWh (repre­
senting an average of 985,000 tons during 
the first fifteen years) the cost of coal into 
power station bunkers would have to be 
37s. 3d. per ton to justify economically the 
figure o f 0-209d. per kWh. Including full 
costs o f transmission, the estimated cost at 
reception points of 0-275d. per kW h would 
correspond to 49s. Id. per ton, as compared 
with an average price of 42s. 2d. for coal 
into bunkers in Southern England in August, 
1944 . After 80 years the capital cost of the 
civil engineering works would be written off, 
although these would have been maintained 
in a sound and usable condition, thus halving 
the total annual charges.

Quantities of materials required are 
estimated at 565,000 tons of cement, 251,600 
tons o f iron and steel and 20,000 tons of 
steel alloys and other materials, in addition 
to 4,512,000 tons of stone, granite, gravel, 
etc., most of which would be obtainable 
locally. Labour requirements (including 
transmission) would average annually over 
eight years 5,023 men directly employed and 
6,704 employed" in the manufacture of 
equipment. If the work started in 1947 the 
scheme could be put into commission in 
1955, but some energy might be available 
earlier.
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Television Transmission
C a u ses jof In ter feren ce  and  R e m e d ie s

" * ■  U L T IPA T H  interference with television 
l-'-M transm ission by signal reflections from  
buildings is dealt w ith in  a pap er by M r. D. I. 
L aw so n  (Pye, L td .), read  before the R adio 
Section o f the In stitu tion  o f  E lectrical Engineers 
on  W ednesday.

C alculation  o f the field strength  o f  reflections 
from  idealised obstructions fo r various wave­
lengths and  different distances between tran s­
m itter and receiver indicate that, although  in te r­
ference increases w ith frequency, m ost o f  it 
could  be elim inated  by the  use o f  a sim ple 
directive an tenna. T he conclusion is th a t bu ild ­
ings near to  the transm itter are n o t likely to  be 
troublesom e and  th a t m ost interference will be 
caused by buildings to the flank and  rear o f  the 
receiver. Even the w orst case considered, with 
405-line transm ission, could be rem edied by the 
em ploym ent o f  a  sm all parabo lic  reflector ab o u t 
1 ft. in diam eter, while a sim ple dipole reflector 
w ould rem ove m ost o f  the tro u b le  likely to  be 
experienced on longer w avelengths. T he size 
o f  the parab o la  m ight have to  be increased by 
ab o u t 50 per cent, if the num ber o f lines tran s­
m itted  were doubled.

P olarisation  o f  the transm itted  wave has n o t 
been  dealt w ith in this paper, b u t the au th o r 
puts forw ard  a plea for its consideration . I f  the 
wave is vertically polarised, the vertical surface 
o f  a  building will have a reflecting coefficient 
th a t is independent o f the angle o f  incidence; 
w hereas a  horizontally  po larised  transm ission  
will be little reflected from  a vertical surface at 
angles o f  incidence near to  the Brewster angle.

Reference is m ade to  a series o f  experim ents 
carried o u t in  A m erica since this pap er was 
w ritten, which seem to  suggest the existence o f 
an unusual phenom enon th a t is n o t in accord­
ance with present electrom agnetic theory. The 
a u th o r ra th e r  suspects the effect to  be n o t one 
o f  propagation , b u t due to som e inadverten t 
frequency m odulation  a t the transm itter.

Reclaiming Components
E le c tr o d e p o s it io n  P r o cesses

TH E  reclam ation  and  harden ing  o f  en­
gineering com ponents by electrodeposition 

is the subject o f  a pap er by M r. H . M er r y -  
w e a th e r  (Brailey E lectrodepositors, L td.) which 
was read  before the  M anchester A ssociation o f 
Engineers last F riday.

T he au th o r differentiates betw een firms which 
undertake decorative plating, including various 
rust-proofing  and  utility  finishing processes, 
and  those w hich specialise in  thick, hom o­
geneous, firmly adheren t deposits o r th in  
coatings deposited to  prescribed lim its. The 
la tter are  very m uch in the m inority , it being 
doubtfu l w hether the w ork o f m ore th an  ten 
firms in  the  British Isles is fully approved by 
the A rm am ent R esearch D epartm ent o f  the 
M inistry  o f  Supply for reclam ation  and  h arden ­
ing and  by the A eronautical Inspection D ep art­
m ent o f the M inistry  o f  A ircraft P roduction  
fo r th in  protective coatings.

N ickel and  chrom ium  are p rom inen t salvage 
m edia. The advantages o f  cadm ium  for th in  
coatings tend  to  be overlooked ; it m akes a 
better, speedier and  less costly jo b  and  its soft 
clinging properties render unnecessary final

m achin ing or grinding back to  size. T he p p 
conta in s usefu l recom m en dation s relative to 
th ickness o f  coatin gs and practical com m en ts on  
their hardness factors, processing  m eth ods and 
control o f  deposits to  specified lim its. E xam ples 
o f  different ap p lication s are cited , bu t great 
difficulty is still encountered  in the estab lish ­
m ent o f  costin g  system s because o f  the varying  
nature o f  the w ork. R eclam ation  is m ost 
difficult, in vo lv in g  various types o f  suspension  
jigs and often  causing un balanced  vat load ings, 
w hereas chrom e hardening and protection  
against abrasion  are cheaper and speedier  
because th ey  are usually  don e in larger quantities. 
N ick el can be applied to  greater thicknesses 

, than chrom ium , thus coverin g  w ider applications.
W hat were originally  salvage operations are 

now being increasingly included  in m anu­
facturing  specifications as preventive and 
protective processes. F o r instance, experience 
proved th a t salvaged aero-engine cylinder 
liners were capable o f  m any m ore flying hours 
than  u n trea ted  liners. T hus it  has n o t only 
becom e essential to  p rov ide quality  an d  th ick ­
ness specifications, b u t also to  ensure th a t the 
firm  approached  is capab le o f executing the 
w ork  to  the  standards required.

Distant-reading Compass
Im p r o v e d  A ircra ft  N a v ig a t io n

AN ingenious instrum ent, recently  rem oved 
from  the secret list, th a t has con tribu ted  

m aterially  to  the bette r nav igation  o f  Bom ber 
C om m and a irc ra ft is a d is tan t-read ing  com pass 
w hich has been m ade in  large num bers by m ore 
th an  one electrical m anu fac tu re r in  England. 
I t  was designed by the  R .A .E . in  o rd er to 
im prove upon  the o rd inary  m agnetic  com pass, 
w hich functions norm ally  only w hen the aircraft 
is flying on a  dead  level course. T h is was a 
d istinct d isadvantage in opera tio n a l flying as, 
a fter d ropp ing  his bom bs, a  p ilo t shou ld  be 
anle to  take evasive action  ra th e r  th a n  be forced 
to  fly stra igh t fo r a spell in  o rd er to  be able to 
take  his bearing. I t  was also fo u n d  th a t in  the 
cockpit interference from  electrical circuits and 
various m etals was considerable . T he D .R . 
com pass overcom es these d isadvantages. All 
in terference is dam ped ou t and  the p ilo t can 
“  weave ”  w ith im punity. A lso the  com pass 
rem ains unaffected by v ib ra tion  from  heavy 
gunfire, abnorm al changes in speed, high  a lti­
tudes, etc., and  it can  find the difference 
betw een true and  m agnetic north .

F erran ti, L td ., were asked to  tackle th is com ­
plicated piece o f ap p ara tu s in  1941, and  using 
i ,own Plar*t and equipm ent, buildings ar.d 

skilled w orkpeople tu rn ed  o u t an instrum ent 
w ithin twelve m onths o f  the p lacing  o f  a  con- 

com pass com prises a m aste r unit, 
which is norm ally  carried  in the tail o f  the air­
craft as far away as possible from  m agnetic 
d isturbances, com bining a gyroscopic direction  
ind icato r and  a m agnetic com pass, each  o f  which 
has the effect o f checking on the o ther. R epeaters, 
situated  elsewhere in the aircra ft, tran sm it the 
indications o f  the com pass an d  thus, by  aligning 
the po in ter and  grid  lines in  the face o f  the 
repeater an d  then  keeping the  p o in te r an d  grid  
lines parallel, the p ilo t can  steer his course, 
th e  directional indicators are also capab le of 
controlling " G eorge ” (the au tom atic  pilo t) and  
sight"8 °  ‘nstrum ents the M ark X IV  bom b-
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C.E.B. Supplies
W O W  that the restrictions on the public 

use of data relating to electricity supply 
have been eased, it would be o f considerable 
interest to the industry if  more detailed 
information could be made available in 
regard to the operation o f the 1926 Act.

To what extent, for instance, has the 
C.E.B. been able to give effect to the pro­
vision in Section 2 of the Act under which it 
is “ charged with the duty of supplying 
electricity to authorised undertakings in 
accordance with the provisions of this A ct” , 
one of the provisions being (Section 10 (a) ) 
that “ the Board shall not supply electricity 
directly to authorised undertakers situated in 
the area of supply of a power company, etc.”?

Again, it would be enlightening to know 
what proportion of the Board’s revenue 
from the sale of electricity to authorised 
undertakers, is derived from sales under 
Sections 7, 11 and 13 of the Act. From time 
to time one hears values given to these pro­
portions, which, if approximately correct, 
appear to show that the purpose and intention 
of the 1926 Act is being frustrated from a 
national standpoint by the continued existence 
of Section 13. W. J. C o o pe r ,

Hamilton. Burgh Electrical Engineer.

Vegetable Boilers
l/IT H  reference to the letter signed 

“ Progress ” in your issue of February 
16th on this subject, may I point out that 
electric vegetable boilers have been supplied 
by the makers of electric cooking equipment 
since about 1911 and that they have proved 
entirely satisfactory? During the war, how­
ever, there have been severe Government 
restrictions on the use of certain essential 
materials and for this reason it has not been 
possible to supply such boilers except in 
very limited quantities, chiefly for Govern­
ment purposes.

Your correspondent may rest assured that 
as soon as the necessary materials are again 
obtainable, ample supplies of these boilers 
will be available for hotels, restaurants, 
canteen kitchens and other purposes.

P o st-W a r .

Switches in the Neutral
r i tH E  other day I discovered accidentally 

that three tumbler switches in different 
parts of my house were connected in the 
neutral instead of in the phase. Two were 
installed over twenty-five years ago, the third 
within the last three years. Is it not possible 
for the industry to take steps to protect

1 1

the life of the domestic consumer from the 
dangers set up by the carelessness o f in­
competent wiremen ? It seems to me that 
the registration of electrical contractors 
(and their authorisation by supply authorities) 
coupled with the better and more regular 
inspection of domestic installations by supply 
authorities, is necessary.

More than 90 per cent, of domestic 
electrical consumers have no electro-technical 
knowledge and their lives are in the hands 
of the different sections of the industry— 
the supply authority, the manufacturer of 
apparatus, and the wireman. if  any one 
of these sections fails in its duty to its 
customer, the efforts of the other two are 
nullified. It is the wireman or contractor 
who is in direct communication with the 
consumer, and who normally acts as adviser 
and consultant to him, and I suggest that 
so long as any person, trained or untrained, 
can come into the industry at will, and 
represent himself to be an electrical contractor, 
accepting payment for work however badly 
done, so long will the consumer be in danger.

Manchester. T h o m a s  A t h e r t o n .

Gas for Power Stations
j l f  AY I put forward a scheme for co- 

operation between electricity and gas 
undertakings which to my mind would help 
our consumers and which I would recom­
mend to the Fuel Advisory Council? Would 
it not be a great saving if gas was not used 
by domestic consumers and electricity catered 
for all their requirements ? Gas could then 
be utilised by the electric power stations 
together with pulverised coal so that the 
gas undertakings would lose nothing. It 
is surely a waste of labour and material 
to have two competitive mains serving one 
purpose and if electricity became the sole 
source of lighting, heating and cooking, the 
electricity undertakings could lay larger 
mains to cater for the combined load at 
little extra cost. In addition central heating 
by electricity would provide a night (off- 
peak) load thus improving diversity factor.

Sevenoaks. A. M. J. R o pe r .

Universal Domestic Tariff
^ N S W E R IN G  Mr. Crowsley’s letter pub- 

lished in your issue of February 16th, I 
would again point out some confusion in 
his statements. Take for example his remark 
“ I see no logical reason for reducing the 
price to an individual consumer for an 
increase in load only.” Surely, in view of 
the arbitrary nature of the fixed charge of
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ex is tin g  d o m estic  tw o -p a rt tariffs, such  a 
s ta te m e n t h as n o  p rac tica l re levance.

T h en  ag a in , o n e  c a n n o t iso la te  lo a d  f ro m  
c o n su m p tio n  even th o u g h  th e  tw o  fa c to rs  
m ay  n o t be  pro rata. W h a t M r. C row sley  
h a s  o v e r lo o k e d  is th a t  in  n o rm a l tim es th e  
d o m estic  k W h  ch a rg e  c o n ta in s  a  co m p o n e n t 
w h ich  is a llo c a te d  to  s ta n d in g  charg es , a n d  
th e  fa c t th a t  th is  c o m p o n e n t m ay  h av e  
v a n ish e d  u n d e r  th e  p re sen t u n h a p p y  c ir­
cu m sta n ces  w as q u ite  o u ts id e  th e  sc o p e  o f  
m y  artic le .

R e g a rd in g  M r. C ro w sley ’s h y p o th e tic a l 
m a n u fa c tu re r , i t  is a n  o ld -fa sh io n ed  c u s to m  
in  m an y  u n d e r ta k in g s  to  give m a n u fa c tu re rs  
a b lo c k -ra te  ta r iff  in w h ich  b igger c o n s u m p ­
tio n  qualifies fo r  a re d u c tio n  in  co st. W h e th e r  
th e  b igger c o n su m p tio n  is o b ta in e d  in  a  
des irab le  m a n n e r  is ju s t  as d e b a ta b le  as 
w h e th e r th e  in c rease  in  d e m a n d  o f  a  d o m es tic

c o n su m e r is a c c o m p a n ie d  by  a  r e ™u ” ^ a t iv e  
c o n su m p tio n  o f  k W h , so  a g a in  M r. C ro w sl y  s 
re a so n in g  is h a rd ly  co n v in c in g . In  an y  case, 
th e  p rev io u s p a ra g ra p h  sh o u ld  su p p ly  rum 
w ith  m a te ria l fo r  an  a d e q u a te  d e ten ce  if 
th e  q u e s tio n  d oes ever c ro p  up .

F o r ty  y e a rs ’ ex p erien ce  h a s  sh o w n  the 
im p ra c tic a b ility  o f  try in g  to  m e a su re  the 
d e m a n d  o f  in d iv id u a l d o m es tic  co n su m ers . 
T h e  en g in ee r  m u st g u id e  th e  dom estic  
c o n su m e r in  h is in s ta lla tio n  e x p e n d itu re  so 
as  to  p ro d u c e  th e  d es irab le  o v era ll electrical 
re su lts . I t  seem s to  m e to  b e  fa r  be tte r 
ac tu a lly  to  sp e n d  m o n ey  to  th is  e n d  than  
to  b uy  fa n ta s tic  devices d es ig n ed  to  preven t 
o r  d isc o u ra g e  c o n su m e rs  f ro m  u sin g  elec­
tr ic ity . M y p ro p o se d  ta r iff  seem s better 
ab le  to  m eet th ese  fu tu re  re q u ire m e n ts  than  
a n y  o th e r  I h a v e  e n c o u n te re d .

W olverham pton . J . L . F e r n s .

Synchronous machinery
C o n s id e r a t io n  o f  S tra y  L o s se s

A N  e n d e a v o u r  to  fo cu s a t te n tio n  o n  th e  
m o re  im p o r ta n t  c o m p o n e n ts  o f  s tra y  

losses in  sy n c h ro n o u s  e lec trica l m ac h in e ry  is 
m a d e  by  M r .  P . R i c h a r d s o n  (C . A . P a rso n s  
&  C o ., L td .)  in  a  p a p e r  su b m itte d  to  th e  
In s t i tu t io n  o f  E le c trica l E n g in e e rs  y es te rd ay  
(T h u rsd ay ).

T h e  a u th o r  first d iscusses th e  in fluence  o f  
th e  phy sica l a r ra n g e m e n t o f  a n  a l te rn a to r  
o n  th e  ed d y  c u r re n ts  a n d  th e n  goes o n  to  
classify  th e  c o m p o n e n ts  o f  s tra y  losses, sh o w ­
in g  h o w  th e  a r ra n g e m e n t o f  th e  en d -w in d in g s 
o f  a m ach in e  affec t th e  sh a p e  o f  th e  e n d  
leak ag e  field a n d  th u s  th e  in te n sity  o f  loss in 
th e  a d ja c e n t m eta llic  s tru c tu re s , a n d  h o w  the 
loss in  th e  co re  e n d -p la te  o r  en d -sh ie ld  c an  be 
es tim a ted . T h e  effect o f  m ag n e tic  a n d  n o n ­
m ag n e tic  sh ie ld in g  a rra n g e m e n ts  is d iscussed , 
to g e th e r  w ith  d e ta ils  o f  th e ir  a rra n g e m e n t. 
E x p e rim en ts  in  co n n e c tio n  w ith  e d d y -c u rre n t 
losses in  th e  s ta to r  e n d  c o n n e c tio n s  a re  
d escrib ed . C o n s id e ra tio n  is g iven  to  the  
iro n  loss w hich  o ccu rs  in  th e  s ta to r  c o re  u n d e r 
s te ad y  3 -p h ase  sh o r t-c irc u it  c o n d itio n s  ow ing  
to  th e  flux w ave-shape, a n d  th e  in d ic a tio n s  
a re  th a t  th is  p ro v id es  a t leas t a p a r tia l  e x p la n ­
a tio n  w hy th e  s tra y  losses c a n  b e  so  a p p re ­
c iab ly  g re a te r  o n  sh o r t-c irc u it  th a n  they  a re  
on  lo ad .

R o to r  and  P o le -face  L osses
T h e  s tra y  losses in  th e  r o to r  a re  sh o w n  to  

b e  d u e  to  severa l effects, n o ta b ly  th e  c o n ­
c e n tra tio n  o f  a m p e re -c o n d u c to rs  in  o n e  slo t 
a n d  irre g u la ritie s  p re se n t in  th e  s ta to r  m .m .f. 
w ave. C o n s id e ra tio n  is a lso  g iven to  th e  
su rface  o r  p o le -face  losses re su ltin g  f ro m  th e  
“  tu f tin g  ”  o f  flux u n d e r  th e  s ta to r  tee th , 
w h ich  loss is ex p erien ced  u n d e r  c o n d itio n s  
o f  n o  lo a d  a n d  is n o rm a lly  m easu red  w ith  the  
s ta to r  iro n  lo ss. T h e  fa c to rs  affec ting  the

su rface  losses a re  d iscu ssed , to g e th e r  w ith 
m e th o d s  fo r  re d u c in g  th em .

A n  in d ic a tio n  is g iven  o f  th e  re la tio n sh ip  
b e tw een  th e  s ta y  losses a t  th e  en d s a n d  those 
w ith in  th e  c o re  len g th  o f  an  a lte rn a to r , 
to g e th e r  w ith  a  d e sc rip tio n  o f  th e  effect o f  
lo a d  c o n d itio n s  o n  e ach  o f  th e  c o m p o n en ts  
o f  s tra y  loss.

T h e  h o p e  is ex p ressed  th a t  w hen  th e  re levan t 
B ritish  S ta n d a rd  S p ec ifica tio n s a re  revised 
c o n s id e ra tio n  w ill be  g iven  to  m e th o d s  o f  
e s tim a tin g  a n d  a llo w in g  fo r  s tra y  losses in 
su ch  a m a n n e r  th a t  th e  figures o b ta in e d  will 
m o re  n ea rly  re p re se n t th e  tru e  efficiency on 
lo ad .

Queensland Proposals
S u g g e s te d  R e g io n a l  A u th o r i t i e s

r | ' H E  Q ueensland E lectricity  Com m ission 
was constitu ted  in  Jan u ary , 1938, fo r a 

term  o f seven years, w hich has now  expired. 
In  its rep o rt fo r the year ended  June  30th last 
a detailed  rep o rt o f  its activities du ring  the 
seven years is given and  p roposals are m ade for 
the  fu tu re. T he C om m ission  sta tes th a t a 
paroch ial ou tlo o k  on  the p a r t o f  local au thorities 
has p revented  the  sp read  o f  e lectricity  to  the 
ru ra l com m unity  an d  th e  tariffs have n o t been 
a ttractive enough  to  p ro m o te  the  use o f 
electricity. I t recom m ends the  e lim ination  of 
sm all undertak ings, w herever possible. The 
app lication  o f  reg ional p lann ing  is suggested. 
A ctual developm ent should  be u nder the  im ­
m ediate con tro l o f  regional au th o rities  entirely 
separa te  from  the local au th o rities  an d  it is 
p roposed  th a t the C om m ission itse lf  shou ld  
con tro l an d  direct the regional au tho rities . Two 
hve-year p rogram m es are suggested and  a  sum 

£ 1 1 ,000,000 is m entioned  as necessary 
expenditure  for the developm ent o f  fou r o f  the

State6sh^lf*be divided.k*Ch “  *S Pr° P° Sed th a t the
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S m o k e  A b a t e m e n t
C o n fe re n c e  in  L o n d o n

A  JO IN T  co n feren ce  o f  th e  In s titu te  o f  
F u e l a n d  th e  N a tio n a l S m oke A b a te ­

m ent Society  w as h e ld  in  L o n d o n  la s t w eek.
T he effects o f  th e ' S ocie ty ’s effo rts are 

becom ing  m an ifest in  the  evidence o f  official 
a p p ro b a tio n  a n d  w ide su p p o r t de ta iled  in its 
fifteenth  an n u a l re p o r t  fo r  th e  y ea r  1944, 
w hich c o n ta in s  in fo rm a tio n  a b o u t the  
Society 's c o n s titu tio n  a n d  o b jec ts , as well as 
show ing  the  need  fo r  b u ild in g  u p  a reserve 
fu n d  fo r  ex ten d in g  ac tiv ities d u rin g  the  nex t 
few years.

T he co n feren ce  w as o p en ed  by M r. T om  
S m i th  (P a rlia m e n ta ry  S ecre tary  to  the 
M in istry  o f  F u e l a n d  P ow er), w ho  sa id  th a t 
because o f  th e  g rea t im p o rta n c e  o f  red u c in g  
dom estic  sm o k e  th e  M in is te r  h a d  re fe rred  
the m a tte r  o f  do m estic  h e a tin g  to  th e  new ly 
ap p o in te d  F uel a n d  P o w er A dv iso ry  C ounc il 
as a  sub jec t o f  the  h ig h est p rio rity . T he gas 
an d  e lec tric ity  in d u str ie s  w o u ld  h av e  to  
im p ro v e  d is tr ib u tio n  a n d  reduce  cost. H e 
cou ld  n o t d iscuss G o v e rn m e n t po licy  o n  th a t 
occasion , b u t the  H ey w o rth  C o m m ittee  w as 
loo k in g  in to  th e  gas in d u s try  a n d  th e re  h ad  
been a g o o d  deal o f  d iscussion  w ith  reg ard  
to  po licy  co n ce rn in g  electric ity .

In  on e  o f  the  e ig h t sh o r t p ap e rs  w hich  were 
p resen ted  o n  d ifferen t aspec ts  o f  th e  sub ject 
M r. Jo h n  B ruce dea lt w ith  th e  c lean in g  o f  
bo iler p la n t flue gases in  e lec tric ity  g en era tin g  
sta tio n s . H e  d rew  a tte n tio n  to  the  m ore 
im p o rta n t o f  th e  E lec tric ity  C o m m issio n e rs’ 
reco m m en d a tio n s  (p u b lish ed  in  1932) a n d  to  
the  co n c lu s io n s rea c h e d  by th e ir  C h im ney  
E m issions C o m m ittee , as well as to  m eth o d s 
o f  te s tin g  d u s t e x tra c tio n  p la n t (B.S.S. 
893-1940), the  d ev e lo p m en t a n d  se lec tio n  o f  
the la t te r  be in g  a lso  c o m m en ted  u p o n . 
T he a u th o r  c la im ed  th a t  th e  electric ity  
supp ly  in d u s try  h a d  do n e , a n d  w as do in g , all 
th a t w as scientifically  a n d  a t p re sen t co m ­
m ercially  po ss ib le  to  p rev en t a tm o sp h e ric  
p o llu tio n  by  flue gases.

G as W ashing P la n t
In  the d iscussion  fo llow ing  th e  p ap e rs  S i r  

J o h n  K e n n e d y  (v ice -ch a irm an , E lec tric ity  
C om m ission) sa id  th e  e lec tric ity  su p p ly  
in d u stry  h a d  fo r  m an y  y ears b een  fo rce d  to  
consid er th e  re d u c tio n  o f  p o llu tio n  because, 
if  i t  h a d  n o t m ad e  every possib le  e n d eav o u r 
to  b u rn  co a l efficiently , i t  w ou ld  n o t have 
been  ab le  to  sell e lec tric ity  a t prices w hich 
the  co n su m er co u ld  a ffo rd  to  pay . F u r th e r ­
m ore, th e  E lec tric ity  C om m issio n ers  h a d  been 
m ak in g  m o re  a n d  m o re  s tr in g e n t c o n d itio n s  
w ith  re g a rd  to  th e  ex ten sio n s o f  ex isting  
p o w er s ta tio n s  a n d  th e  es tab lish m en t o f  new  
ones a n d  h a d  in sis ted  o n  the  in s ta lla tio n  o f

the  la tes t types o f  p la n t fo r  th e  rem oval o f  
g rit fro m  th e  flue gases. In  th e  case o f  new  
po w er s ta tio n s , the  C o m m issio n ers in sis ted  
on  space  being  left fo r  th e  in s ta lla tio n  a t a 
la te r  d a te , i f  req u ired , o f  gas w ash ing  p lan t 
fo r  th e  rem o v al o f  su lp h u r  f ro m  th e  flue 
gases. T h a t p rocess w as expensive a n d  a d d ed  
to  th e  co s t o f  e lectric ity , so  a t  th e  req u est o f  
the  C o m m issio n ers  n o t very  lo n g  ago  th e  
D e p a r tm e n t o f  Scientific a n d  In d u str ia l 
R e search  se t u p  a co m m ittee  to  m ake 
re c o m m en d a tio n s  as to  w h a t fo rm , i f  any , o f  
gas w ash ing  p la n t sh o u ld  be in s ta lled  in  the 
fu tu re .

T h e  e lec tric ity  supp ly  in d u stry , a lth o u g h  
it w as alw ays p rep a red  to  p lay  its full p a r t in 
im p ro v in g  a tm o sp h e ric  co n d itio n s , d id  n o t 
feel th a t  i t  o u g h t to  be p enalised  by  insistence 
o n  gas w ash ing  p lan ts  in  po w er s ta tio n s  
un less sim ila r c o n d itio n s  w ere im p o sed  u p o n  
in d u stry  generally .

T h e  co m b in a tio n  o f  th e  su p p ly  o f  h e a t (in 
the  fo rm  o f  s team  a n d  electric ity) fro m  pow er 
s ta tio n s  w as u n d e r  co n s id e ra tio n  by  a su b ­
co m m ittee  o f  th e  H e a tin g  a n d  V en tila ting  
C om m ittee . A  sem i-po litica l p o in t as re ­
gard ed  c o n d itio n s  be in g  im p o sed  u p o n  
in d u s try  genera lly  co n cern in g  c lean ing  o f  
flue gases w as th a t  in d u s tr ia l p o w er s ta tio n s 
benefited  f ro m  d e -ra tin g  w hereas pu b lic  
e lec tric  po w er s ta tio n s  h a d  to  pay  ra te s  in  full.

E le c tro s ta tic  P recip ita tio n -
W ith  re g a rd  to  th e  rem o v al o f  g rit f ro m  flue 

gases fro m  p u lverised  fuel fu rn aces, he  knew  
of* n o  m e th o d  excep t e lec tro s ta tic  p rec ip ita ­
tio n . A n o th e r  p ro b lem  w ith  p u lverised  fuel 
w as th e  d isp o sa l o f  th e  a sh  a f te r  it h a d  been 
rem o v ed  fro m  th e  flue gases, w hich  w as by 
n o  m eans a n  easy  m a tte r . I n  th e  e lectric ity  
supp ly  in d u stry  it w as th e  p rac tice  to  rep lace 
th e  w hole o f  th e  g en era tin g  p la n t every 
tw en ty  years, a n d  it h a d  been fo u n d  econom ic  
to  do  so. H e  w o u ld  have  th o u g h t th e  sam e 
w o u ld  ap p ly  to  steel a n d  o th e r  fu rn aces 
w hich  he  h a d  seen  in  Sheffield. O w ing  to  
th e  p o o r  q u a lities  o f  co a l received  d u rin g  the  
"war th e  ex trac tio n  p la n ts  h a d  n o t b een  ab le  
to  co p e  w ith  th e  s itu a tio n  a n d  som e steps 
w ou ld  h av e  to  be  ta k e n  w ith  reg a rd  to  those  
p la n ts  un less b e tte r  qua lities  o f  co a l w ere 
received  in  th e  fu tu re .

H e  co n sid ered  th a t  M r. B lack ie 's  tab le  o f  
co m p ara tiv e  em iss io n s o f  su lp h u r  fro m  coal, 
gas a n d  elec tric ity  w as n o t q u ite  fa ir  because, 
unless gas a n d  co k e  w ere m ad e  fro m  coal 
w hich  h a d  a  low er su lp h u r  c o n te n t th a n  the  
coal u sed  in  the  g en e ra tio n  o f  e lectric ity , th e  
to ta l su lp h u r em ission  m u st be a p p ro x im a te ly  
the  sam e. A s to  the  new  fo rm s o f  dom estic
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g ra te  th a t  w ere being  evo lved , i t  r a th e r  
a p p e a re d  th a t  th e  h o u se w ife  w o u ld  h a v e  to  
b e  tra in e d  as a n  e x p e r t s to k e r, a n d  h e  felt 
th e re  w o u ld  b e  a n  in c lin a tio n  to  c h an g e  over 
to  e lec tric ity  o r  gas r a th e r  th a n  h a n d le  th e  
r a th e r  d e lica te  a p p a ra tu s  w hich  h a d  been 
re fe rred  to .

F in a lly , w ith  re g a rd  to  ra ilw ay  sm o k e , S ir 
J o h n  sa id  th e  o b v io u s  so lu tio n  w as th e  
e lec trifica tio n  o f  th e  ra ilw ay s, w h ich  w ou ld  
n o t o n ly  re su lt  in a  sav ing  o f  tw o -th ird s  o f  
th e  co a l u sed  o n  s te am  ra ilw ay s, b u t  w o u ld  
a lso  m e a n  th a t  th e  co a l re q u ire d  w as b u rn e d  
u n d e r  co n tro lle d  co n d itio n s  in  a p o w er h ouse .

M r . G . P. T i n k e r  (B irm in g h am  E le c tric  
F u rn a ces , L td .)  sa id  suffic ient c red it h a d  n o t 
been  given to  o n e  ty p e  o f  fu rn a c e  w h ich  w as 
o u ts ta n d in g  as re g a rd e d  a tm o sp h e ric  p o llu ­
tio n . T h e  e lec tric  fu rn a c e  h a d  p ro v e d  itse lf  
b o th  efficient a n d  re liab le . I ts  efficiency 
q u ite  easily  rea c h e d  80 p e r  cen t, a n d  even 
h igher.

Canadian Water Power
W a r t im e  E x p a n s io n  C o m p le te d

TH E  D om inion  W ater and  Pow er Bureau, 
D epartm en t o f M ines and  Resources o f 

C anada, has issued its annual review o f h y d ro ­
electric progress in  the D om inion. This 
indicates th a t the p rogram m e o f w artim e expan ­
sion in hydro-electric facilities has been virtually  
com pleted and  th a t pow er p roduction  for w ar 
purposes appears to  have passed its peak.

N ew  installa tions during  the year aggregated 
68,700 H P, increasing C an ad a’s to ta l hydraulic 
developm ent to  10,283,213 H P. T his is the 
sm allest annual increase since 1939 and  no 
large pow er projects are at p resen t und er con­
struction .- L ast year’s add ition  was alm ost 
wholly due to  the com pletion  o f  the B rilliant 
p lan t (68,000 H P) on  the  K ootenay  R iver in 
British C olum bia. O ther activities during  1944 
com prised, chiefly, im provem ents in transm ission  
netw orks and  substation  facilities and  the exten­
sion o f  electric services in certain  ru ra l areas. 
The m onthly figures o f ou tp u t o f  centra! electric 
sta tions issued by the D om inion B ureau o f 
Statistics indicates th a t the generation o f 
electricity in 1944 will be ab o u t the sam e 
as in 1943 (40,378 m illion kW h).

A pproxim ately  one-fifth o f C an ad a’s to ta l 
w ater-pow er p lan t, or 2,000,000 H P, has been 
installed in the past five years, alm ost w holly for 
w ar purposes, in addition  to  which m uch o f the 
pow er developed before the w ar has been 
diverted from  peacetim e to  w artim e use. One. 
industry  alone— alum inium — has utilised at peak 
production  one-quarte r o f all hydro-electric 
energy consum ed in  the D om inion. In  the 
period  o f read justm ent from  w ar to peace, the 
initial effects o f which are already in  evidence, 
it can be an ticipated  th a t pow er surpluses will 
develop in  certain  areas. F o r the m ost p a r t  
these surpluses should  be m oderate  and should 
be absorbed w ithin a  reasonable tim e as indus­
tries change over from  w artim e to peacetim e 
production . In  the Province o f Quebec, how ­
ever, there  is a special situation , b rough t abou t 
by the w artim e developm ent o f  w ater pow er for 
the alum inium  industry , which m ay lead  to  a 
large pow er surplus centred in the  Saguenay

River district unless new uses f o r  alum inium  
and adequate  post-w ar export m arkets enaole 
this C anad ian  industry  to  m aintain  operatiqns 
at a high level o r o ther large-pow er-consum ing 
industries are a ttrac ted  to the area.

Parliamentary News
B y  o u r  S p e c ia l  R e p o r t e r

Severn B arrage

I N  the H ouse o f  C om m ons on  F eb ru ary  20th, 
Mr. J. G riffiths asked the M in ister o f  Fuel 

and Power, if  he had  now  considered  the report 
on the suggested Severn B arrage an d  if he could 
m ake a sta tem en t as to the G overnm ent’s 
policy.

M ajor L loyd G eorge said he was engaged in 
exam ining the rep o rt o f  the panel o f  experts 
on the p roposed  Severn Barrage, b u t he was not 
yet in a  position  to m ake a  sta tem ent on the 
policy to be adop ted  tow ards the proposal.

Central B oard’s Policy
M r. Ellis Sm ith asked the M in ister o f  Fuel 

an d  Pow er if  he had given consideration  to the 
rep o rt and  policy o f  the C entra l E lectricity 
B o a rd ; was he satisfied with th a t policy; and 
w hat steps were being taken  to bring  abou t an 
increase in pow er to  be d istribu ted  as cheaply 
and  as soon as possible after the term ina tion  of 
hostilities.

M ajo r L loyd G eorge said he was constantly  
in consu lta tion  w ith the B oard  and  was satisfied 
with the policy which it h ad  pursued  with 
regard  to the p rovision  o f  adequate  supplies of 
electricity. H e w ould  like to  tak e  this oppor­
tun ity  o f  expressing his ap p recia tion  o f  the 
services th a t the B oard had  rendered  during  the 
w ar. T he increase in  generating  capacity  to be 
p rovided during  the next few years was receiving 
his active considera tion  b u t he was n o t yet in 
a  position  to  m ake any sta tem ent.

Power P lan t Production
O n F eb ruary  22nd M r. H iggs asked  the 

M inister o f  L abour w hat p rov ision  he was 
m aking for releasing lab o u r in  o rd er to  accelerate 
the m anufacture o f  the 3,000,000 kW  o f  new 
electrical p lan t th a t was to be installed  before 
the w inter o f  1948.

Mr. Bevin said th a t this a t p resen t was 
regarded as post-w ar p roduction , and  it could 
no t be given lab o u r which m igh t o therw ise be 
em ployed on w ar p roduction . Subject to  this, 
his departm en t w ould do w hat it could  to  supply 
labour, as he was well aw are o f  the im portance 
o f  heavy electrical p lan t.

State Trading in New Zealand
debate on  the S tatu tes A m en d m en t 

■- Bill in the N ew  Z ealand  H o u s e 'o f  R epre­
sentatives exception was taken  to iseveral clauses 
em pow ering the M inister o f  W orks to purchase 
an d  sell electrical appliances. I t  was suggested 
tha t this was an o th er instalm ent o f  S tate  com ­
petition  against the private  trader. M r. Semple 
replied th a t the pow ers had  already  been in 
opera tion  in the fo rm er S o u th land  E.P.B . 
distric t where the S tate  to o k  over the  concern  
a??,r ,iheT? ngl,nal au tho rity  h ad  “  m ade a bungle 

i clau.se was general, b u t the G overn-
generafiy " 0t mt6nd t0 apply the P r in c iPle



M arch  2, 1945 E l e c t r i c a l  R e v i e w 311

COMMERCE and IMH S I Itl
R e s t r ic t io n s  o n  N e w  C a p ita l . S p re a d in g  In d u s tr ia l E m p lo y m e n t .

Aluminium Price Cut
^ I N C E  1940 the M inistry o f  A ircraft Pro- 
^  duction has been the sole seller o f  virgin 
alum inium  in the United K ingdom . As fronj 
M arch 1st this con tro l is relaxed to the extent 
tha t rolling blocks and  slabs, billets and wire 
bars will be obtainab le under licence issued 
by the L ight M etals C ontro l. A t the same 
tim e the price per ton  o f virgin alum inium  in 
ingot o r notch bar form  is reduced from  £ 1 10  
(the price fixed in 1939) to  £85 delivered at 
consum ers’ prem ises. The pre-w ar price o f 
alum inium  ingots was £94 per ton.

Control o f Capital Issues
Sir John  A nderson  sta ted  in  the H ouse of 

Com m ons last week th a t the T reasury  regulations 
relating to  the issue o f new cap ital are to  be 
m aintained. He said th a t it had  been the 
policy th a t essential non-G overnm ent issues 
should no t be m ade to  the public b u t placed 
with investm ent institu tions. This, too, will 
continue and these institu tions will be asked 
to agree, as a condition  o f  sanction, th a t they 
will no t sell any stock o r apply for perm ission 
to deal for six m onths and then to  apply to the 
Capital Issues C om m ittee if perm ission to  deal 
is desired.

These arrangem ents apply only to  present 
conditions. D uring the change-over period 
there will be relaxation  bu t a m easure o f  control 
will still have to  be exercised to ensure an 
orderly flow o f investm ent.

Several issues o f  cap ital which h ad  been 
held up in antic ipation  o f a sta tem ent by the 
Chancellor o f  the E xchequer are now  being 
placed. A m ong them  is an issue o f  £1,500,000 
of 3i  per cent, second m ortgage debenture 
stock o f the N o rth  M etropolitan  Pow er Station 
Co. O f this £825,500 is to  be devoted to the 
extension o f  the com pany’s pow er stations 
and the balance to  the conversion o f the com ­
pany’s 5 per cent, second m ortgage debenture 
stock. A nother placing is £412,300 o f  3J per 
cent, debenture stock o f the Y orkshire  Electric 
Power Co. to finance extensions.

Distribution of Industry
The D istribution  o f Industry  Bill now  before 

Parliam ent is designed to  secure an even spread 
of em ploym ent th roughou t the country  by the 
developm ent o f areas in which there is a special 
danger o f lack o f  industry. I t em pow ers the 
Board o f T rade  to  acquire land in developm ent 
areas and  p repare sites for the provision of 
factories and o ther industrial buildings. The 
Board is also em pow ered to  m ake loans to 
non-profit-m aking trad ing  o r industria l estate 
com panies to fu rther the provision o f industrial 
premises in these areas. U nder Clause 4 the 
T reasury may give financial assistance in respect 
of cap ital requirem ents o f industrial under­
takings in the areas by means o f annual grants 
or loans The Bill repeals the Special Areas 
(D evelopm ent and Im provem ent) Acts, 1934 
and  1937 and provides for the winding-up of

existing arrangem ents, including the con­
tinuance o f any agreem ent w ith a C om m issioner 
by the app rop ria te  M inister. The developm ent 
areas are specified in the first schedule; they 
are the N orth -E astern , W est C um berland, 
South Wales and M onm outhshire and the 
Scottish areas.

T he Bill also m akes it necessary for the 
Board o f  T rade to be notified o f  all proposals 
to  erect industrial buildings with an aggregate 
floor space exceeding 3,000 sq. ft. and  form ing 
p art o f new industrial units. In  certain areas 
the erection or extension o f  industrial buildings 
with an  aggregate floor space o f  over 3,000 sq. 
ft. will be subject to  the consent o f the B oard 
o f T rade b u t certain  classes o f  building m ay be 
exem pted from  these requirem ents. The second 
schedule deals with the com pulsory acquisition 
o f  land.

Commodity Insurance Scheme
The Board o f T rade announces that all 

policies for fixed sums under the C om m odity 
Insurance Scheme w hich are in force on M arch 
2nd (w hether policies extended w ithout pay­
m ent from  D ecem ber 2nd or new policies), 
will be extended until June 2nd w ithout further 
paym ent o f p rem ium  or the necessity for further 
action. H olders o f  adjustable policies will be 
required to  continue weekly declarations and 
to  pay prem ium  on any excess o f the average 
cover during the  three m onths o f  extension 
over the average cover in the three m onths 
ending D ecem ber 2nd or, in the case o f policies 
effected during the period ending M arch 2nd 
on any excess over the average cover in th a t 
period. F o r new o r additional insurance the 
rate o f  prem ium  will continue to be 2s. 6d. 
per cent, for th e  three m onths M arch 3rd to 
June 2nd, with a m inim um  of 5s.

Northern Ireland Industry
I t has been announced by Sir Basil Brooke, 

Prim e M inister o f N orthern  Ireland, th a t he 
intends to visit L ondon to  see M r. C hurchill and 
o ther M inisters regarding m eans o f m aintaining 
em ploym ent in U lster. The N orthern  Ireland 
G overnm ent, he says, is endeavouring  to 
a ttrac t new industries and  he specifically m en­
tions vacuum  cleaners, dry  cells, therm ostatic  
appara tus and “  general electrical equ ipm ent.”

Australian Imports
C ertain  particulars relating to A ustralia’s 

overseas trad e  are now being released. F o r 
1942-43 sum m arised figures o f im ports have 
been issued and  fo r 1941-42 full details. In 
1942-43 the to ta l value o f  electrical m achinery 
and appliances im ported  into A ustralia  was 
£4,078,000 (com pared with £3,650,000 in 1941 - 
42), classified as fo llo w s:— Cable and wire, 
covered, £1,014,000 (£1,029,000) ; dynam o
electric m achines, £559,000 (£581,000);
telegraph instrum ents, telephones and tele­
phone sw itchboards, £401,000 (£368,000); lam ps 
£135,000 (£179,000); batteries and accum ulators,
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£76,000 (£58,000); and  “ o th e r ” £1,893,000 
(£1,435,000). T he 1941-42 figures show ed a 
decrease o f ab o u t 25 per cent, on 1938-39.

A com parison o f the detailed figures for 1941- 
42 with those o f the previous year reveals a 
w hole series o f  decreases. T hey extended, on 
balance, to  the cable group, a lthough  certain  
kinds show ed an increase. Pow er p lan t for the 
m ost p a rt also declined. T he only ou tstand ing  
increases were in rad io  parts  and  valves and 
unspecified electrical appliances. The U nited 
K ingdom  and the U nited  States shared  abou t 
equally  in the loss o f  trade.

Oil Engine Exports
In  o rder to  assist in regain ing the export 

m arkets for British oil engines a new com pany, 
British Oil Engines (Export), L td ., has now  
taken  over the export sales o f engines m an u ­
factu red  by Petters, L td., M irrlees, B ickerton 
& D ay, L td ., J .  & H. M cLaren, L td., 
Oil Engines (Coventry), L td ., and  F ielding & 
P latt, L td. M r. F. S. M itm an  is chairm an  
of the  com pany and  C ap ta in  R. C. P etter has 
been  appoin ted  m anaging d irector. M essrs.
A. P. G ood, A. P. Q uarrell, S. A . L ane and
F. A. V aughan are  also on  the board . 
T em porary  offices have been ob tained  at 27, 
G ilbert Street, L ondon, W. 1 (te l.: M ayfair 0352).

The com pany will be able to offer a com plete 
range o f  engines from  1£ to  1,500 B H P for 
industrial, m arine and traction  purposes. Over 
150 agents have already been appointed , w ith 
resident superintendents- fo r India, A ustralia, 
South A frica and  C entral A m erica. C ertain  
territories are no t yet covered and  firms o f 
first-class standing w ith technical organisations 
who are interested in represen tation  are invited 
to com m unicate with the com pany a t the above 
address.

Fifty Years o f Wireless
Com m ercial wireless com m unication  is abou t 

to celebrate its jubilee, fo r it was in the  early 
sum m er o f  1895 th a t M arconi began the experi­
m ents in transm itting  signals th rough space by 
m eans o f  H ertz ian  waves. T he fam ous British 
paten t N o. 12,039 o f June  2nd, 1896, the fou n d a­
tion o f the wireless industry , was follow ed in 
1897 by the establishm ent o f M arconi’s W ireless 
T elegraph Co., L td. (originally the  W ireless 
Telegraph & Signal Co.) w hich will thus 
shortly  celebrate its own jubilee.

The spade w ork was done by M arconi and  his 
devoted ban d  o f  British engineers, including 
Sir A m brose Flem ing, M essrs. C. S. F ranklin , 
P. W . Paget, G . S. K em p, A ndrew  G ray,
C. E. R ickard , R . N . Vyvyan, A. H . G inm an 
and  C apta in  H. J. R ound , who, w ith the 
exceptions o f  M arconi and K em p, are happily  
still alive to celebrate this jubilee anniversary.

Industrial Concentration
A paper recently read  before the Royal 

S tatistical Society on “ The S truc tu re  o f British 
Industry  ” by Mr. H . Leak, assistant secretary, 
Statistics D epartm ent, B oard o f T rade, and 
Mr. A. Maizels, is reviewed in  the Board o f  
Trade Journal o f  F ebruary  24th. In the course 
o f  this paper the au thors deal with the extent 
to which industries are in the hands o f  a small 
num ber o f  large producers. They take  the 
“ degree o f  concentration  ”  as represented by

the p rop o rtio n  o f  the to ta l num bers in a trad e  
tha t is em ployed by the th ree  largest units in 
th a t trade. On these lines they give a list ot 
industries w hich includes electric  ̂ vacuum  
cleaner m anufacture (85 per cent. “ concen­
tra tio n  ” ), rad io  valve p roduction  (85 per cent.), 
m anufacture o f  gasfilled electric lam ps, 20 V 
and over (61 per cent.) and  telegraph  and 
telephone wires and  cables (55 per cent.).

Model Electric Kitchens
Tw o dem onstra tion  electric k itchens were 

opened in the St. H elens E lectricity  Show room s 
last week by the M ayor (C ouncillor G. M arsden). 
T he kitchens, in different co lou r schemes, were 
illum inated with fluorescent lighting. Appliances 
on  view included therm ostatically  controlled 
cookers, w ater-heaters, w ashing m achines and 
sm aller equipm ent.

A m odel post-w ar electric k itchen  illum inated 
by fluorescent tubes is also being exhibited at 
Paisley. A t the form al opening ceremony, 
perfo rm ed  by Provost J. C ham bers, L ieut.-Col.
D . S. A llan, convener o f  the  E lectricity  C om ­
m ittee, said th a t the equ ipm ent on  view could 
be fitted in to  the k itchen o f  any  house w ith a 
space o f  12 ft. by 9 ft.

I.C .I. Fellowships
M em bers o f  the  In stitu tio n  o f  E lectrical 

Engineers who wish to apply  for an  I.C .I. 
research fellowship in engineering, tenable at 
the U niversity  o f  O xford, can  ob ta in  full infor­
m ation  from  D r. E. B. M oullin, D epartm ent 
o f  Engineering Science, Parks R oad, O xford.

I.H .V .E . Examinations
The 1945 exam inations for associate m em ber­

ship and  graduatesh ip  o f the Institu tion  of 
H eating  and  V entilating  Engineers are to  be 
held on  S aturday, A pril 28th. C om pleted 
app lication  form s shou ld  be in the  han d s o f  the 
acting secretary o f  the In s titu tio n  a t 72-74, 
V ictoria Street, S .W .l, by M arch 5th, a t the 
latest.

Export of Goods
The Board o f T rad e  has pub lished  a revised 

list o f  goods the ex p o rta tio n  o f  w hich is con­
tro lled  und er the  E x p o rt o f  G oods (C ontrol) 
(N o. 10) O rder, 1943. T h e  bo o k le t (“  C ontro l 
o f  E xport,”  S tationery  Office, price 6d. net) 
show s the position  a t Ja n u ary  15th last.

Radio Components Exhibition
A lthough n o t open to  the  general public, 

there was a very large a ttendance  a t the three- 
day  exhibition  organised  in L ondon  last week 
by the R adio  C om ponen t M anufac tu re rs’ 
F ederation  under the auspices o f  the recently 
form ed R adio  In d u stry  Council. A dm ission 
was restricted  to ticket holders for security 
reasons, the display being in tended  chiefly to 
benefit civilian research  staffs and  technicians 
serving in the arm ed  forces.

M any o f  the com ponen t parts  on view had 
been tropicalised  ”  an d  som e were shown 
to tally  im m ersed in  w ater. A p ro m in en t feature 
was the “ m in ia tu re  ” size in w hich m any 
instrum ents an d  accessories are now  being 
m ade for reducing the w eight and  dim ensions 
o f the ap para tus in to  which they are built



M arch  2, 1945 E l e c t r i c a l  R e v i e w 313

m it'Jriaic10,!* i°f  i he com ponent parts and m aterials displayed represented  w artim e de­
velopm ents incorpora ted  in Service equipm ent, 
there is every likelihood th a t m any o f  them  will 
r t. ce design o f  post-w ar radio receivers for hom e use.
• T hS equipm ent displayed by ninety exhibitors 
included loudspeakers and  m icrophones, tran s­
form ers and  chokes, capacitors, resistors, 
switches, valve holders, v ibrators, m ulti-circuit 
plugs and sockets ; wires, cables, sleeving, m ould­
ings and the new er insulating m aterials, as well 
as a great variety o f  small accessories and 
general com ponents.

Technical Education in Scotland
An interim  report has been m ade b y a  Special 

Committee o f the Advisory Council on E duca­
tion in Scotland, dealing with technical educa­
tion. It m akes a num ber o f recom m endations 
which still have to be considered by the Secretary 
of State for Scotland. T hey relate to  the 
organisation o f technical education in central 
institutions and local technical colleges for 
those who have left school, and the setting up 
of national and regional advisory councils is 
proposed. M ore generous financial assistance 
for technical institu tions is considered necessary. 
Copies o f the report (3d.) are available from  the 
Stationery Office.

Metric System Advocated
At the recent In ternational Business C on­

ference held at Rye, New Y ork , w hich was 
attended by representatives o f fifty-two n a tio n s : 
it was recom m ended tha t there should be 
adopted, for use in in ternationa l trade, a single 
system o f weights and  m easures, preferably the 
metric system, and  a standard isation  o f con ­
tainers with reasonable tolerances. Mr. H arry 
Allcock, in draw ing o u r a tten tion  to this, says 
that it is a very useful step forw ard  to the 
time when the producers, d istribu tors and 
consumers o f all classes o f  goods in all the 
m arkets o f the w orld will be described in m etric 
terms.

New Institute of Physics Branch
The Board o f  the Institu te  o f  Physics has 

authorised the fo rm ation  o f  a S outh  W ales 
Branch which is to be centred on Swansea. 
The inaugural m eeting will take place a t 2.30 p.m . 
on M arch 10th in the Physics D epartm en t of 
University College, Sw ansea (Singleton Park), 
when D r. C. Sykes, F .R .S ., will deliver an 
illustrated lecture on “  Physics in M etallurgy.”

Cable Company’s Programme
Mr. Laurence Bennett, chairm an o f the 

Britannic E lectric Cable & C onstruction  Co., 
Ltd., which is now  a m em ber o f the Philco 
G roup, said at a recent mee'ting th a t it was 
intended to continue the com pany’s independent 
policy. It was form ed principally to produce 
paper insulated  cables, b u t a  rubber shop to 
deal w ith the m anufacture o f  com paratively 
heavy conductors to m eet certain  industrial 
needs was included in the p lan t. This side of 
B ritannic p roduction  had grown considerably 
during  the war, while dem ands for paper 
insulated cables had been reduced to the m ini­
mum D uring the war the p lan t had been

extended and the com pany had an up-to-date 
cable laying departm ent. Plans were in hand to 
effect a quick change over a t the end o f  the war 
in E urope.

M r. A. S. M cH ugh is the m anaging director 
o f  the com pany. Research and developm ent is 
catered for by the Philco G ro u p ’s central 
research establishm ent, P. R .T . L aboratories, 
L td., under the d irector o f  research G roup- 
C aptain  C. K. C handler. The cable research 
section will be under the direction o f Flight-L ieut. 
M ildner.

B .S.I. Luncheon
The annual luncheon o f  the British S tandards 

Institu tion  is being held a t the Savoy H otel on 
Tuesday next, M arch 6th , a t 12.45 for 1 p.m.

All-Electric House Limitation
The Stoke N ew ington Borough C ouncil has 

been inform ed by the M inistry o f H ealth  that, 
on account o f  supply difficulties, no t m ore than  
1,000 of the first 3,000 tem porary  houses now 
being delivered can be fitted with electric cookers, 
and the balance will have to be p rovided with 
gas appliances. The M inistry therefore requests 
the C ouncil, in indicating  its wishes on the 
m atter, to lim it its request for all-electric houses 
to n o t m ore than  one-th ird  o f  the num ber o f  
houses to be allocated to the borough. I t is 
hoped th a t for subsequent deliveries freedom  
o f  choice will be possible. The H ousing C om ­
m ittee, in its rep o rt to  the Council on  W ednes­
day, states th a t the T ow n Clerk has w ritten to 
the M inistry urging that all the bo rough’s 
tem porary  houses shall be electrically equipped.

Trade Announcement
Lodge-Cottrell, L td., have relinquished their 

w artim e office a t 16, C hurch Street, G odalm ing, 
and  are m oving into new offices at D rayton 
H ouse, G ordon  Street, L ondon, W .C .l (tel.: 
Euston 5565).

TRADE MARKS
rB IH E  follow ing applications have been made 

for trad e  m arks. Objections m ay be 
entered w ithin a  m onth  from  F ebruary  21st:— 

M o d u p le x .  N o . B626.737, Class 9. W ire­
less telegraphic and  telephonic transm itting  
and  receiving ap p ara tu s; radio apparatus for 
converting graphic, p rin ted  or pictorial subject 
m atter in to  electric signals for transm ission to 
a distance, and apparatus for receiving such 
signals and  reproducing the subject m atter 
thereof.— Press W ireless, Inc., Chicago. Address, 
for service: c/o F rank  B. D ehn & Co., Kings- 
way House, 103, Kingsway, L ondon, W .C .2.

Z e p h y r .  N o. 627,221, Class 9. R adio 
receiving a p p a ra tu s ; television receiving and 
amplifying ap p ara tu s; radio  valves; ph o n o ­
g raphs; talking m achine records; and batteries. 
— Zenith R adio Cpn., Chicago. Address for 

-serv ice: c/o  Lloyd W ise & Co., 10, New C ourt, 
L incoln’s Inn, London, W .C .2.

T y r e s o le s .  N o. 631,484, Class 9. Electrical 
apparatus and instrum ents (none being included 
in o ther classes) for use in  the repair o f tyres o f 
india-rubber, artificial rubber o r synthetic 
rubber.— H enry Simon, L td., Bird H all Lane, 
Cheadle H eath, near S tockport.
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M i n i s t r y  o f  F u e l  a n d  P o w e r
S e c o n d  R e a d in g  o f  C o n t in u a t io n  B i l l

T H E R E  was a five-hour debate  in the H ouse 
o f  C om m ons on F riday  las t w hen M ajor 

G. L loyd G eorge, M inister o f  Fuel and  Power, 
m oved the second reading o f  the M inistry  o f  
Fuel and  Pow er Bill w hich provides for the 
con tinuation  o f the M inistry  after the w ar. The 
M inister stressed th a t the Bill d id  n o t seek to 
continue any o f  the pow ers over industry  and 
over consum ers given by w artim e regulations 
after the period  o f em ergency was over. T hat 
did n o t m ean th a t he o r any  fu tu re M inister 
w ould n o t be expected to  in troduce  policies 
affecting the fuel an d  pow er industries.

H e contended th a t it was in the post-w ar 
period  th a t the claim  o f  the  fuel industries to  a 
separa te  M inistry  could  best be justified. The 
M inistry  was created  to deal w ith  the serious 
fuel and  pow er s ituation  w hich was arising in
1942. I t  had  had  to m eet the sam e difficulties 
a lm ost continuously  ever since. In  spite o f  this 
the post-w ar position  had  n o t been entirely 
overlooked. T he G overnm ent was exam ining 
the fu tu re o rgan isation  o f  the generation  and 
d istribu tion  o f  electricity and the  o rganisation  
o f  the gas industry. The experts re-exam ining 
the Severn Barrage proposals had  reported .*  
The M inistry 's F uel and  Pow er A dvisory 
C ouncil was looking in to  the prob lem  o f 
dom estic heating.

R egional surveys o f  our coal resources had 
been com pleted and  w ould be published  as soon 
as possible and  a repo rt on technical steps 
needed to  increase the efficiency o f  the coal­
m ining industry  w ould be in  his hands fairly 
soon. A m ong o ther m atters on  w hich w ork 
w ould be necessary were the u tilisation  o f  w aste 
heat from  electrical generation  an d  the efficient 
use o f  fuel in  the fu ture. A ll these m atters 
w ould m ake the  M inister’s task  a w hole-tim e 
one fo r m any years to  come.

Members’ Varying Views
D uring  the subsequent debate  M r. D avid 

G renfell expressed the view th a t the M inister 
could n o t face the post-w ar period  successfully 
unless he possessed m uch greater powers. He 
referred particu larly  to  the continued decline in 
coal p roduction . The M inister m ust no t claim 
too m uch fo r his supervision o f  the electricity 
and  gas industries which w ould  have ru n  ju st 
as well w ithou t him . He hoped  the H ouse 
w ould very soon  com e to  an  exam ination  o f  the 
problem  o f  carrying ou t the functions set ou t in 
C lause 1 o f  the Bill relating  to the effective and  
co-ord inated  developm ent o f  coal, petroleum  
and  o ther m inerals an d  sources o f  fuel and 
pow er and  im proving the conditions o f  persons 
em ployed in  the mines.

Mr. H o rrab in  supported  the Bill and  said 
tha t if the M inistry  were n o t con tinued  its 
functions w ould go back to various D epart­
m ents and  lack  o f  co-ord ination  w ould persist. 
The Bill gave the m achinery for a com prehensive 
co-ord inated  fuel policy w hen the w ar was over.

O n the o ther hand, C apta in  D uncan  con­
tended th a t as d istribution  was a m ajor con­
sideration  coal shou ld  go back  to a Mines

* T h e  R e p o r t  is  su m m a rise d  o n  p a g e  305.

D epartm ent o f  the B oard o f  T rad e , gas was a 
m atte r fo r the B oard  o f  T rad e  a n d  electricity 
should  go back to the M inistry  o f  T ransport. 
G as and  electricity, com peting  industries, m ight 
use the sam e o r different sources o f  power. 
W as it right th a t in a d istric t one M inister should 
have to  choose betw een gas an d  electricity 
w hen m aking an  o rder fo r the d is tribu tion  of 
one o r the o th er ?

L ieut.-Col. H . G uest said th a t the Board 
o f  T rad e -w as going to  be one o f  the  busiest 
D epartm ents in the S tate  and  w hether it would 
be able to  adm in ister fuel, light, etc., was a 
m atte r fo r consideration . W e w ould  probably  
need a M in istry  o f  Fuel and  Pow er b u t it 
w ould be m ost unwise to  set up such a Ministry 
for all tim e until the m atte r o f  nationalisation  
o r no n ationalisa tion  h a d  been settled.

C om m ander P rio r raised  the  subjects o f  dis­
p arity  in  systems o f  electricity supply  and of 
d istrict heating. He said th a t if  the M inistry 's 
functions were d istribu ted  am ong o ther M inis­
tries i t  w ould  n o t be possible to  face the  great 
problem s o f  fuel consum ption  w hich m ust arise. 
W ould  it be possible for those various M inisters 
to negotiate w ith the u tility  com panies and the 
local au tho rities to  co-o rd inate  the ir supplies of 
electricity an d  gas ? I t  w ould be  m uch  simpler 
fo r one M inistry  to  conduct these negotiations.

A fter a num ber o f  o th er m em bers had spoken, 
m ainly  on  the situation  in  th e  m ining, industry , 
Mr. T om  W illiam s, P arliam enta ry  Secretary to 
the M inistry, w ound  up  the debate  an d  the Bill 
was read  a  second tim e an d  com m itted  to  a 
com m ittee o f  the w hole H ouse.

Technical Teachers’ Salaries
■ •R O P O S A L S  for scales o f  sa lary  fo r teachers 
■ - in technical (and  com m ercial) colleges and 
institutes, a r t colleges and  a r t  schools have been 
agreed  by the  B urnham  Technical C om m ittee 
an d  are  being subm itted  to  the M inistry  of 
E ducation . T he scales apply  to  full-tim e 
teachers em ployed in these establishm ents 
"  m ain tained  ” by a local education  au tho rity  
and  “  assisted ”  schools b u t n o t to  those 
departm en ts o f  a school adm in istered  u n d er the 
Code o f  R egulations fo r Secondary  Schools.

T he p roposals p rov ide fo r  fou r classes of 
heads o f  departm en ts w ith ranges o f  £600- 
£750 (w om en £480-£600); £750-£850 (women 
£600-£680); £900-£l,000 (w om en £720-£800); 
and  over £ 1,000 (w om en over £800), scales 
by agreem ent with the M inister in each case. 
T he scales for senior assistan ts range from 
£600 to  £750 fo r m en an d  from  £480 to £600 
for w o m en ; and  those fo r assistan ts from  £300 
to £525 for m en and  from  £270 to £420 for 
w om en. In  add ition  certain  supplem enta ry  allow ­
ances will be g ran ted  to  assistants in  respect o f 
approved train ing  and  degrees and  for certain  
special posts. T here will be an add itional 
paym ent for the L ondon  area. T hese scales 
are to com e in to  opera tion  as from  A pril 1st 
next and will continue u n til M arch 31st, 1948.

T he salaries o f  p rincipals are to  be review ed 
with a view to establish ing  stan d ard  scales.
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R e frig e ra tio n  In d u stry
D e c is io n  to  C o m b in e  A s so c ia t io n s

M r .  E. G .  B a t t ,  in ­
d e p e n d e n t  c h a i r ­
m a n  o f  t h e  C .E .R .A .

A T  th e  se co n d  a n n u a l lu n ch eo n  o f  the 
C o m m erc ia l E lec tric  R e frig e ra tio n  A sso ­

c ia tio n  a t th e  C o n n a u g h t R o o m s , L o n d o n , 
W .C ., o n  F e b ru a ry  21st, M r .  E . G . B a t t  
( in dependen t c h a irm a n ), w ho  p resid ed  over 
a g a th erin g  o f  a b o u t 350 m em bers a n d  guests, 
a n n o u n ced  a d ecision  to  am a lg a m a te  the 
A ssocia tion  a n d  th e  D o m estic  E lec tric  
R efrig era tio n  A sso c ia tio n .

T he p rin c ip a l g u est w as M r . A . V. 
A l e x a n d e r ,  F irs t L o rd ' o f  the  A d m ira lty , 
w ho, in p ro p o sin g  the  to a s t o f  “  T h e  A sso ­
c ia tio n ,”  th an k ed  the  
refrigera tion  in d u stry  
fo r  its v a lu ab le  services 
to  the R oya l N avy  and  
M e rch a n t Service d u r ­
ing  the  w ar. H e 
m en tioned  as a  p re lim ­
inary  the  im p o rta n c e  
o f  th e  C o -o p e ra tiv e  
W holesale  Society  
(w ith w hich  he  is c o n ­
nected) as  a  cu s to m e r 
f o r  r e f r i g e r a t i n g  
p lan t, s ta tin g  th a t  the
C .W .S . w as resp o n s ib le  
fo r 20  p e r  cen t, o f  
the re ta il sa les o f  m ea t 
an d  fo r  27 p e r  cen t, o f  th e  re ta il m ilk  
d is tr ib u tio n  o f  th e  co u n try .

M r. A lex an d e r sa id  th a t  th e  sh ip s o f  the 
R o y a l N av y  h a d  to  b e  p re p a re d  a t  a  m o m e n t’s 
n o tice  to  sail f ro m  arc tic  to  tro p ic a l re g io n s ; 
i t  w as an  a ll-w ea th e r  n av y  a n d  th e  in d u stry  
h ad  en a b le d  i t  to  so lve m an y  p ro b le m s—  
the  p re se rv a tio n  o f  fo o d , th e  su p p ly  o f  ice, 
a ir  co n d itio n in g , th e  m a in te n a n c e  o f  even 
tem p e ra tu re s  in  m agazines, s to rin g  se rum , 
etc. T h e  la rg es t w arsh ip s u sed  h a lf  a  to n  o f  
ice a d ay  a n d  even la rg e r  p la n t  w o u ld  be 
n eeded  in  th e  fu tu re . T h e  m en  o f  th e  N avy  
in  th e  P acific , f a r  f ro m  sources o f  su p p ly  a n d  
e n te r ta in m e n t, w ere be in g  p ro v id ed  w ith  
“  am en ity  sh ip s ”  w h ich  w o u ld  n eed  a  g rea t 
deal o f  re fr ig e ra tio n  in c lu d in g  m ach ines fo r 
b rew ing  p la n ts  w hich  th ey  w o u ld  carry .

A s reg a rd s  th e  M e rc h a n t N av y , th e  sp e ak er 
c o n g ra tu la te d  th e  in d u s try  o n  hav in g  p r o ­
v ided  am p le  re fr ig e ra ted  space  in  a  very 
sh o r t tim e  so  th a t  i t  h a d  b een  possib le  to  
m a in ta in  th e  c o u n try ’s m e a t a n d  b aco n  
ra tio n s . H e  w ished  th e  in d u s try  th e  p rog ress 
a n d  p ro sp e r ity  w hich  it  h a d  m erited  by  its 
w ar serv ice. . . . .  _  ..

In  th e  c o u rse  o f  h is resp o n se  M i. B a tt 
sa id  th a t  th e  m em b ersh ip  n o w  to ta lled  
249 firm s rep re sen tin g  m ach in e ry  m a n u ­
fa c tu re rs , in su la tio n  c o n tra c to rs , d is tr ib u to rs  
a n d  serv ice eng ineers w ith  th e ir  se p a ra te

sections u n d e r the  g en era l d irec tio n  o f  the 
C ou n c il. In  c o n ju n c tio n  w ith  th e  G o v e rn ­
m en t D e p a r tm e n ts  th e  A sso c ia tio n  c o n ­
tin u ed  to  h a n d le  th e  b u lk  d is tr ib u tio n  o f  
such  th in g s as freo n , b itu m e n , tim b e r  an d  
m o to rs  fo r  se rv ic ing  req u irem en ts .

A fte r  a  re fe rence  to  th e  w o rk  o f  the  
a re a  co m m ittees  w hich  h a d  b een  se t u p , 
M r. B a tt sa id  th a t  th e  C ou n c il h a d  co llec ted  
the  view s o f  all m em b ers o n  the  p o st-w a r 
r e h a b ilita tio n  o f  th e  in d u s try  a n d  h a d  
p re sen ted  co m p reh en siv e  re p o rts  to  the  
B o a rd  o f  T ra d e  o n  th e  sub jec t. T h e  C o u n c il 
h a d  a sk ed  th e  D e p a r tm e n ts  co n ce rn ed  fo r  
rep re se n ta tio n  o n  an y  b o d y  w h ich  w as 
se t u p  to  deal w ith  th e  d isp o sa l o f  su rp lu s  
G o v e rn m e n t sto res .

T h e  B ritish  S ta n d a rd s  In s t i tu t io n  w as 
co n s id e rin g  th e  p re p a ra tio n  o f  a  S ta n d a rd  
S pecifica tion  fo r  co n d en s in g  u n its  a n d  the  
in su la tio n  c o n tra c to rs  w ere  in v estig a tin g  th e  
p o ss ib ility  o f  fixing s ta n d a rd  d im en sio n s 
fo r  service c ab in e ts  a n d  sm all co ld ro o m s 
n o rm ally  su p p lied  w ith  co m m erc ia l re fr ig e ra ­
tio n  in s ta lla tio n s . S pecial su b -co m m ittees 
h ad  been  set u p  to  deal w ith  th e  sub jec t o f  a 
fair tra d in g  co d e  fo r  th e  in d u stry .

M r. B a tt  th e n  tu rn e d  to  th e  su b jec t o f  
e x p o rt tra d e . T h e  la te s t official re tu rn s  
sh o w ed  th a t  sh ip m en ts  o f  re fr ig e ra tio n  
m ach in ery  h a d  d ro p p e d  f ro m  2,830 to n s  
(£396,373) in 1938 to  516 to n s  (£108,990) in
1943. T h e ir  do m estic  p ro g ra m m e  a n d  needs 
m u st n o t d is tra c t th e ir  a tte n tio n  f ro m  the  
d ev e lo p m en t o f  e x p o rt t ra d e  o n  a n  u n ­
p reced en ted  scale. T he d ev e lo p m en t an d  
experience  d u rin g  the  w ar eq u ip p ed  the 
re fr ig e ra tio n  in d u stry  to  fu lly  p lay  its  p a r t  
in  th e  fu tu re  o f  m an k in d . In  th e  h o m es o f  
th e  fu tu re  re fr ig e ra tio n  sh o u ld  co m e to  be  
reg a rd ed  as a  necessity  a n d  h e  h o p e d  th a t 
they  w ou ld  be ab le  to  p ro d u ce  eq u ip m en t o f  
a d e q u a te  size w ith in  the lim its o f  ev ery b o d y ’s 
p u rch asin g  pow er.

T rad e  C o-operation
S tro n g  a n d  active tra d e  o rg an isa tio n s  w ere 

th e  bes t m eans o f  ach iev ing  these  h o p es . 
H e  d id  n o t  m ean  m o n o p o lies  b u t  b o d ies 
w hose genuine ob jec t w as to  p ro v id e  the 
c o n su m er a t ho m e a n d  a b ro a d  w ith  the  best 
eq u ip m en t a t  the  low est eco n o m ica l price. 
T h is co u ld  b es t be  ach ieved  by  co -o p era tiv e  
ac tio n , resea rch  a n d  s ta n d a rd isa tio n  o n  th e  
p a r t  o f  th e  p ro d u ce rs .

I t  w as th e ir  b e lie f in  th is  po licy  th a t  led  
to  th e  fo rm a tio n  o f  the  C .E .R .A . E xperience  
h a d  n o w  led  th em  to  decide th a t  changes 
sh o u ld  b e  m ad e  to  en su re  effective h a n d lin g  o f  
h o m e  a n d  e x p o rt p ro b lem s affecting  any
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size o f  p la n t f ro m  th e  sm a lles t d o m es tic  to  
th e  la rg es t in d u s tr ia l u n it. C o n seq u en tly  it 
h a d  b een  dec id ed  to  a b so rb  th e  C .E .R .A . 
a n d  th e  D o m estic  E le c tric  R e fr ig e ra tjo n  
A sso c ia tio n , to g e th e r  w ith  th e  in te re s ts  o f  
th e  la rg e r p la n ts , in  o n e  a s so c ia tio n  to  be 
ca lled  th e  B ritish  R e fr ig e ra tio n  A sso c ia tio n . 
T h u s th ey  h a d  p assed  a n o th e r  m ilesto n e  
in th e ir  h is to ry  a n d  w o u ld  go  fo rw a rd  as 
o n e  b o d y  re so lv ed  to  d o  th e ir  b e s t fo r  all 
co n ce rn ed  a n d  en su re  th a t  ev ery o n e  po ss ib le  
m ig h t en jo y  th e  a d v a n ta g e s  o f  re fr ig e ra tio n .

M r. B a tt th en  sa id  th a t  in  th e  ab sen ce

th ro u g h  ill-h ea lth  o f  M r. W a lte r  R iggs he 
h a d  to  p ro p o se  th e  h e a lth  o f  th e  guests. 
H e  re fe rred  p a r tic u la r ly  to  th e  p re sen c e  o f 
S ir H a r ry  R a ilin g  (P re s id e n t, I .E .E . and  
ch a irm a n  o f  th e  B .E .A .M .A . C o u n c il) , D r. 
D o re y  (P res id en t, In s t i tu te  o f  R e frig e ra tio n ), 
M r. B u c h a n a n  (F e d e ra tio n  o f  B u ild ing  
T ra d e s  E m p lo y e rs ), M r. J. R a m sey  (vice- 
p re s id en t, R .I .B .A .) , M r. L. C . G am ag e  
(P res id en t, In s titu te  o f  E x p o rt) , M r. C larke  
(D a iry  E n g in e e rs’ A sso c ia tio n )  a n d  M r.
E. E . H o ad ley  (m em b er o f  th e  E .D .A . 
C o u n c il) . M r. H o a d l e y  re sp o n d e d  to  th e  to as t.

Forthcoming Fient« •
Saturday, M arch 3rd. —  London. —• Lysbeth 

H all, Soho Square, 6.30 to  10.30 p.m . I.E .E . 
L ond o n  S tuden ts’ dance (date  a ltered  from  
M arch 10th).

Leeds. —  A t Y .M .C .A . A lbion Place, 4 p.m . 
Engineer Surveyors’ A ssociation. “ Electricity 
as A pplied to M ining,” by B. Buckland.

Ystrad M ynach.— T redom en W orks o f  the 
Powell D uffryn Co. A ssociation o f  M ining 
E lectrical and M echanical Engineers (South 
W ales Branch). F ilm  show (3 p.m .), tea (4.45) 
and  “ B rains T r u s t” (5.15).

Monday, March 5th. — London. —  Institu tion  
o f  Electrical Engineers, 7 p.m . London 
S tuden ts’ Section. “ M ercury-arc and  M ercury- 
vapour Rectifiers in T ransm itters ,” by T . M. 
Ellison.

Liverpool.— R oyal Institu tion , C o lqu itt Street,
5.30 p.m . I.E .E . M ersey and  N o rth  W ales 
C entre. “  D evelopm ent o f Polythene as a 
H igh-frequency D ielectric,”  by Prof. Willis 
Jackson and  J. S. Forsyth .

Dundee.— R oyal H otel, U nion  Street, 7 p.m . 
(tea, 6 p.m .). I.E .E . D undee Sub-C entre. 
“ E lectrical R esearch ,” by H. W . H . W arren.

Tuesday, March 6th .— London.— B rook G reen 
H otel, H am m ersm ith, 7.30 p .m . A .S.E .E . 
N orth -W est L ondon  Branch. “  S treet L ighting 
C o n tro l,” by N. S. Sm art.

M anchester.— E ngineers’ Club, 6 p.m . I.E .E . 
N orth-W estern  C entre In stalla tions G roup . 
“ Industria l F ire  R isks,” by, W. F ordham  
C ooper and F. H . M ann.

Coventry. — A t 6.30 p.m . I.E .E . South 
M idland S tudents’ Section. “ H igh-frequency 
T ransm ission ,” by D. H. Ray.

Birmingham .—Jam es W att In stitu te , 6 p .m . 
E lectrodeposito rs’ Technical Society. “  N ickel 
P lating ,” by E. J. D obbs.

W ednesday, March 7th. —  London. — 
Institu tion  o f E lectrical Engineers, 5.30 p.m . 
R adio Section. “ F requency M odu la tio n ,” by 
Dr. K. R. Sturley.

Newcastle-on-Tyne. —  Neville H ail, 6.30 
p.m . I.E .E . N orth -E astern  S tuden ts’ Section. 
Lecture on  “  A dventures in T ran sp o rt,” by 
Mr. Poulson.

Birmingham. —  Jam es W att Institu te , 6.30 
p.m . Ju n io r In stitu tion  o f Engineers (M idland 
Section). “  T he Engineer and the R est o f the 
W orld ,”  by K . S. Jewson.

Thursday, March 8th. —  London. —  Institu tion  
o f  E lectrical Engineers, 5.30 p .m . Installa tions 
Section. “ M odern  Electric L ift P ractice,” 
by L. S. A tkinson.

London.—-Lighting Service B ureau, Savoy 
Hill, W .C .2, 6 p.m . British D isplay A ssocia­
tion . “  C olour in D isp lay ,” by W . C. H ouston  
(m anager, lighting section, B .T .H . Co.).

Dundee .— Royal H otel, U nion  Street, 6 p.m. 
I.E .E . D undee Sub-C entre . A nnual dinner.
7.30 p.m . “  T he E lectrical A spect o f  Farm  
M echanisation ,”  by C. A. C am eron  Brown.

Friday, M arch 9 th .— Cardiff.— I.E .E . Cardiff 
S tuden ts’ Section. “  C arrier T elephony ,” by 
W. P. W arren.

Saturday, March 10th.— London.— C onnaught 
R oom s, W .C .2, 12.30 for 1 p .m . A ssociation  of 
Supervising E lectrical Engineers. A nnual 
luncheon.

Swansea. — Physics D epartm en t, U niversity 
College, 2.30 p.m . In stitu te  o f  Physics (South 
W ales B ranch). In au g u ra l m eeting. “  Physics 
in M etallu rgy ,” by D r. C. Sykes.

Monday, M arch 12th. —  Newcastle-on-Tyne. 
— Neville H a l l ,-6 .1 5  p.m . I.E .E . N orth - 
E astern  C entre. “ O peration , M ain tenance and 
Testing o f  O verhead Lines an d  A ssociated 
O u td o o r E q u ipm en t on  A C  System s,” by 
R. C. H atto n  and  D r. J. M cC om be.

Cardiff.— S outh  W ales In stitu te  o f  Engineers, 
5 p.m . I.E .E . W estern C entre. Cable 
T erm inations,” by D. B. Irving.

Tuesday, March 13th. — London. —  In s titu ­
tion  o f  E lectrical Engineers, 5.30 p.m . R adio 
Section. D iscussion on “  C o lou r Television,”  
to be opened by L. C. Jesty.

M anchester. —  E ngineers’ C lub, 6 p.m. 
I .E .E . N orth -W estern  C entre. “ O perational 
C ontro l o f  E lectricity Supply System s,” by W. 
K idd  an d  E. M . S. M cW hirter.

Glasgow. —  R oyal T echnical College, 6.15 
p .m . I.E .E . Scottish  C entre. “  M odern 
S ubm arine C able T elephony an d  the Use of 
Subm erged R epeaters ,” by R. J. Halsey.

Liverpool. —  C o rp o ra tio n  E lectricity  Show ­
room s, W hitechapel, 2.30 p .m . Illum inating  
Engineering Society. “  Review o f L ight and 
L ighting P rogress,” by W . J. Jones.

W ednesday, March 14th. —  London. —
Institu tion  o f E lectrical Engineers, 5.30 p.m . 
T ransm ission  Section. “ O perational C o n tro l 
o f  E lectricity Supply System s,”  by W. K idd  
and  E. M . S. M cW hirter.

F riday, March 16th.— London.— C on n au g h t 
R oom s, W .C.2, 12.15 fpr 12.45 p.m . E .D .A . 
annual luncheon at which the p rincipal guest 
WriUAbe Sl/  S tafford Cripps, K .C ., the M inister 
o f A ircra ft P roduction .
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W attm eter T estin g
A  P h a se  S h if t in g  D e v ic e

I N  any  in d u str ia l u n d e r-  By A. G. Hewitt, B.Eng. n o rm a lly  em ployed , b u t it is 
tak in g , e lec tric ity  su p p ly  ra th e r  costly  a n d  a t p resen t

o r fac to ry , w here elec trica l in s tru m en ts  are  delivery p erio d s  a re  likely  to  be long, 
used, it is essen tia l, i f  a cc u ra te  resu lts  a re  re- A n o th e r  m eth o d , possessing  th e  a d v an tag es  
qu ired , to  c a lib ra te  all in s tru m en ts  a t freq u e n t o f  s im plic ity  a n d  cheap n ess , utilises d ifferen t

c o m b in a tio n s  o f  the  
th ree  supp ly  p h ases to  
o b ta in  fic titious lo ad s 
fo r  w a ttm e te r  an d  
w a tth o u r  m e te r  testing  
w ith  p h ase  angles 
b e tw een  the  v o ltage  
a n d  c u rre n t o f  0, 30, 
60 a n d  90 deg ., lagging 
o r  lead ing . T h is  is 
i llu s tra ted  in  F ig. 1, 
in w hich  the  v o ltage  
co il is co n n ec ted  
th ro u g h  a  tra n sfo rm e r  
to  th e  p h ase  v o ltag e  
A O  a n d  the  cu rre n t 
co il ag a in  by  m eans 

F ig .  I . — C i r c u i t  d ia g r a m  o f  p h a se  c o m b in a t io n s  a  tra n sfo rm e r  to

in tervals ag a in s t su itab le  s ta n d a rd s . T h e  tes ting  
o f  am m eters  a n d  v o ltm e te rs  is co m p a ra tiv e ly  
s tra ig h tfo rw ard , b u t fo r  w a ttm e te rs  a m ore  
com plica ted  p ro c e d u re  is necessary , because  
o f  the  th ree  po ss ib le  in d e p e n d e n t variab les , 
i.e., vo ltage , c u rre n t a n d  p o w er fa c to r. T he 
follow ing n o te s  will give an  in d ica tio n  o f  
one m e th o d  d esigned  to  c a lib ra te  w a ttm ete rs  
a t an y  c o n d itio n  o f  lo ad .

In  o rd e r  th a t  th e  c a lib ra tio n  m ay  be qu ite  
general i t  is necessa ry  th a t  th e  th ree  v ariab le  
q u an tities  (vo ltage , c u r re n t a n d  p o w er fac to r) 
shall be c a p a b le  o f  in d e p e n d e n t ad ju s tm en t.
V aria tio n  o f  th e  first tw o  is easily  effected  by

F ig . 3 .— V o l t a g e  v a r ia t io n  v e c t o r  d ia g r a m

A O ', O B , O C  =  p h a se  v o ltag es  (c ircu it  d iag ra m  o f  
F ig . 1).

A C ' =  v o ltag e  ap p lie d  to  p r im a ry  o f  tra n s fo rm e r  (2)."] 
E 0 =  se co n d a ry  E M F  o f  tra n s fo rm e r  (2).
V 0 =  seco n d a ry  te rm in a l v o lts  o f  tra n s fo rm e r  (2).
I0 =  c u rre n t  in  w a ttm e te r  c u rre n t  co ils.
E p  =  se co n d a ry  E M F  o f  tra n s fo rm e r  (1).
V p =  seco n d a ry  te rm in a l v o lts  o f  tra n s fo rm e r  ( 1).
Vj =  in jec ted  v o lts , in  q u a d ra tu re  w ith  E p .

the use o f  ta p p e d  tran sfo rm ers  a n d  variab le  
rh eo sta ts . F o r  th e  ad ju s tm e n t o f  th e  pow er 
fa c to r  a p h ase -sh iftin g  tra n sfo rm e r  is

Fjg. 2. — P o s s ib le  v a lu e s  o f  v e c t o r  p h a se  a n g le s



318 E l e c t r i c a l  R e v i e w M arch  2, 1945

A C . I t is c lea r  th en  th a t w ith  th is  a rra n g e -  c o m p e n sa tio n  fo r  these  effects c a n  be  ap p lied
m en t a  p h ase  d ifference o f  30 deg. is o b ta in e d  by  in jec ting  a  v o ltag e  in  th e  v o lt co il c ircu it
b e tw een  th e  c u rre n ts  p a ss in g  th ro u g h  th e  (F ig . 1) in  q u a d ra tu re  w ith  th a t  d u e  to

tra n s fo rm e r  (1). T his 
cau ses th e  m in im u m  
v a r ia t io n  in  the 
m a g n itu d e  o f  the 
v o ltag e  a p p lie d  to  the 
v o lt  co il f o r  a  given 
p h a s e  sh ift. A  shift 
o f  5 deg. causes an 
in c rease  in  v o lts  o f  
a p p ro x im a te ly  0-8 per 
cen t. T h e  v ecto r 
d ia g ra m  (F ig . 3) show s 
h o w  th e  v o ltag e  V , is 
v a ried  b y  th e  in jec tion  
o f  a  q u a d ra tu re  v o ltage  
a t the  p o in ts  M N  in 
th e  F ig . 1 c ircu it, so 
th a t  Vp1 is th en  the 
re su lta n t  o f  Vp and 
Vi, th e  p h a se  angle 
b e tw een  Vp a n d  Vpl 
be in g  a. T h e  angle 
b e tw een  th e  vo ltage 
a n d  c u r re n t  w ill be 
given  by (<f> +  a),
o r  w ith  Vi rev ersed  by
(ij> — a).

tw o  coils o f  the  w a ttm e te r , neg lec tin g  fo r  the  T he m e th o d  a d o p te d  fo r  in jec tin g  the 
m o m e n t an y  effect o f  in d u c ta n c e  o r  leak ag e  v o ltag e  Vi is by the  u se  o f  a p o te n tio m e te r  
reac tan ce . r e g u la to r  c o n n e c te d  a c ro ss  th e  lines B C

H en ce  by th e  use  o f  a su itab le  se lec to r  (F ig . 4) so  th a t  o- c a n  be  m ad e  q u ite  la rg e  by 
sw itch  th e  c u rre n t coil 
tra n s fo rm e r  c an  be 
ta p p e d  a t any  o f  the  
fo llow ing  line  o r  p h ase  
v o lta g e s ; A O ', A C ',
O C ', B C ', to  give phase  
ang les o f  0, 30, 60 a n d  
90 deg. lagg ing , resp ec­
tively. C o rre sp o n d in g  
ang les o f  lead  m ay  be 
o b ta in e d  by  ta k in g  the  
vec to rs , s ta r tin g  w ith  
A O ' in  th e  reverse 
d irec tio n  o f  ro ta t io n ,
A O ', A B ', O B 'a n d  BC , 
so  th a t  F ig . 2 in d ica tes 
a ll th e  p o ss ib le  va lues 
o f  p h a se  an g le  th is 
m e th o d  w ill a llow , 
assu m in g  a  c o n s ta n t 
v ec to r  fo r  I T re p re ­
sen tin g  th e  c u r re n t  in 
th e  v o lt  co il o f  the  
w a ttm e te r .

D u e , how ever, to  th e  
fa c t th a t  th e  tw o  tr a n s ­
fo rm e rs  h av e  m ag n e tis ­
ing  losses a n d  leak ag e  
reac tan ces  th e  v ec to r 
d ia g ra m  (Fig. 2) c a n ­
n o t be  co n s id ered
S t r i c t l y  a c c u r a t e ,  b u t  F ig .  S .— E s s e n t ia l  c o n n e c t io n s  f o r  t h r e e -p h a se  w o r k i n g
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the m o v em en t o f  the ta p p in g  p o in t D , b u t as 
it is n o t  n ecessa ry  to  h av e  a g rea te r th a n  
30 deg. the  p o te n tio m e te r  c a n  be m ad e  o f  a 
fixed sec tio n  w ith  a  v a riab le  se c tio n  in  series. 
Since a  va lue  o f  a o f  30 deg. causes an  
increase in  th e  v o ltag e  Vp1 o f  ap p ro x im a te ly  
15 p er cen t., tap p in g s  a re  necessary  o n  the  
tran sfo rm er ( 1 ) to  b rin g  it b ack  to  n o r m a l ; 
they are  sh o w n  a t M  (F ig . 4).

T he p rim a ry  o f  tra n s fo rm e r  (2) is tap p ed  
in o rd er th a t i t  m ay  be co n n ec ted  to  e ith e r  
the line o r  p h ase  v o ltages as req u ired , an d  
the conn ec tio n s to  be m ad e  to  o b ta in  the
various pow er fa c to r step s are ta b u la te d .

T r a n s f o r m e r C o n n e c t io n

Pow er F a c to r L X Y

U nity  • o A _
0-866 lag. A — C
0-866 lead . B — A
0-5 lag. O C —
0 -5 .lead. O B —
Z ero  lag. c — B
Z ero  lead. B — C

The sw itching o p e ra tio n s  are  p e rfo rm e d  by 
m eans o f  a do u b le  p o le  seven-w ay ro ta ry  
selector sw itch  o f  sim p le  c o n s tru c tio n .

It will be n o ticed  th a t  p o in ts  S a n d  R

(Fig. 4) are jo in ed . T h is is necessary  w hen 
using  a sensitive s ta n d a rd  w a ttm e te r  to 
e lim in a te  an y  possib le  e lec tro s ta tic  forces 
betw een the  tw o  w a ttm e te r  coils.

T h is  m e th o d  o f  phase  sh iftin g  can  qu ite  
easily be a d a p te d  fo r  use w ith  th ree -p h ase  
p o w er a n d  energy  m eters, a n d  it h as the  
a d d ed  a d v an tag e  th a t  i t  can  be  u sed  w ith  
b an k s o f  e ith e r  th ree -p h a se  o r  sing le-phase 
w attm e te rs  by sw itch ing  on  all o r  h a lf  the 
equ ip m en t.

T he ad v an tag es  o f  th is a rra n g e m e n t can  
be e n u m e ra te d  as fo llo w s:— L ow  in itial 
cost, w hich  is a p p a re n t  f ro m  the  a p p a ra tu s  
re q u ire d  as c o m p a re d  w ith  o th e r  a rra n g e ­
m en ts. G o o d  re g u la tio n  is en su red  by the 
use o f  s tra ig h tfo rw a rd  tra n sfo rm e rs  w ith o u t 
a ir  gaps. T h e  w avefo rm  is as g o o d  as th a t 
o f  th e  supp ly  availab le , as th e  m agnetising  
c u rre n ts  an d  the tra n sfo rm e r  p r im a ry  circu it 
im p ed an ce  a re  kep t very sm all. T he m ethod  
is as easy  to  o p e ra te  as a  c ircu it co n ta in in g  a 
m o to r  g en e ra to r  se t o r  p h ase-sh iftin g  tra n s ­
fo rm er, fo r  in  a ll cases acc u ra te  po w er 
fa c to r  read in g s m u st be ded u ced  f ro m  the 
ra tio  o f  w atts  a n d  vo lt-am p s. T he a p p a ra tu s  
can  be co n s tru c te d  in to  a  relatively  sm all 
se lf-co n ta in ed  u n it  w ith  sim ple th ree  te rm ina l 
in p u t an d  fo u r  te rm in a l o u tp u t panels.

Coal Suitability
M e e tin g  C o n s u m e r s ’ R e q u ire m e n ts

TH E object o f  last w eek’s conference at 
M anchester o f  the N orth -W estern  Section 

of the Institu te  o f Fuel was to discuss the 
qualities o f coal required  by different sections 
of industry in this country, including the p ro b ­
lems incidental to and the cost o f preparing 
fuels for particu lar needs.

In  the past the dem ands o f consum ers have 
too often been determ ined merely by custom  
and prejudice, together w ith the desire to avoid 
m odification o f their established m ethods, 
frequently w ithou t appreciation  o f  the techni­
calities involved. The cost o f  this has often 
been quite o u t o f p ro p o rtio n  to the benefit 
derived by the  consum er.

Accordingly sho rt sta tem ents were prepared 
for the conference by representatives o f the 
m ain branches o f industry in the hope tha t 
discussion m ight indicate how those “ specifica­
tions ” could be modified so as to  lessen the 
expense o f preparing  fuel w ithout m aterially 
affecting the efficiency o f  the process concerned. 
S im ultaneously sum m arised statem ents sub­
m itted by the coal producers showed not only 
tha t technically all the various dem ands or 
industrial consum ers could  be satisfied, but 
also em phasised the direct cost o f cleaning coal 
and w hat is seldom  appreciated, th a t the losses 
which occur in rejects represent a very appre­
ciable p ro p o rtio n  o f the heat con ten t o f the raw  
coal. W hoever m ay pay for those losses 
(collieries often claim to be the victims) from  
the national po in t o f  view they cannot be 
to lerated  any longer unless proved to be abso­
lutely unavoidable.

One o f  the statem ents subm itted included a 
set o f  suitability factor curves illustrating w hat 
pow er station  operators considered to be the 
range o f fuels m ost desirable for generating 
electricity. G eneral conclusions to be form ed 
from  them  are th a t for use on chain grate 
stokers the fuel’s m oisture content should be 
between 7-5 and 12 per cent., ash from  8 to 12 
per cent., volatiles exceeding 29 per cent., BSS 
swelling index up to  3-25 per cent, and  so 
graded tha t 19 per cent, would be retained on 
0-75 in. mesh screening after passing 1 -5 in. 
m esh o f the rem ainder. F o r pulverised fuel 
firing bo th  m oisture and ash should be low, to 
7-5 per cent., with volatiles exceeding 29-5 per 
cent, and fine enough to pass through 0-75 in. 
m esh screening. The sulphur content should be 
as small as possible, no t m ore than  2 per cent, 
in sm all consignm ents and no t frequently  
exceeding 1 -5 per cent, in large or continued 
deliveries.

Instrument Technology

A  M E E T IN G  o f the Society o f  Instrum ent 
Technology will be held at the London 

School o f Tropical Medicine, K eppel Street, 
London, W .C .l, on Saturday, April 21st, with 
sessions com m encing at 11 a.m . an a  2.30 p.m. 
The president, Sir G. P. Thom son, M .A., F .R .S., 
will be in the chair and three papers will be 
read  and discussed. A ny non-m em bers o f  the 
Society who wish to attend should apply to the 
hon. secretary, Mr. L. B. Lam bert, 55, T udor 
G ardens, London, W.3.
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V iew s on tlie Slews
R e fle c t io n s  o n  C u r r e n t  T o p ic s

E L E C T R IC IT Y  co n su m e rs  w h o  a re  
an x io u s ly  w a itin g  to  ren ew  th e ir  

a lu m in iu m  c o o k in g  u ten s ils  m u st n o t  p lace  
to o  m u ch  h o p e  o f  lo w er p rices u p o n  the  
recen t 23 p e r  cen t, c u t  in  th e  p rice  o f  th e  
raw  m a te ria l. W hen  th e  new  u ten s ils  becom e 
av a ilab le  th e ir  p rices, fo r  th e  tim e being , will 
be b a se d  o n  th e  o ld  p r ic e  o f  a lu m in iu m ; 
rev isio n  is p ro m ise d  w h en  th e  lo w er-p riced  
m e ta l is in  use  by  m a n u fa c tu re rs . A  lis t w as 
g iven  in  la s t w eek ’s B o a rd  o f  T rade Journa l 
o f  th e  m a x im u m  p rices fo r  th e  n ew  u ten sils  
a n d  th e y  a re  by  n o  m ean s  ch eap . F o r  
in s tan c e , th e  sm a lles t size o f  d ra w n  a lu m in iu m  
ste w p a n  fo r  h o tp la te s  (6 |- in .)  w ith  lid  will 
c o s t 15s. 3 d .;  a  3 -p in t k e ttle  22s. 6d . ; a n d  
a n  8-in . fry in g  p a n  14s. 3d.

* * *

S h o u ld  m e te r  r e a d e rs ’ d u ties  be  s tric tly  
co n fin ed  to  th e  re a d in g  o f  m ete rs  a n d  co llec­
t io n  o f  m o n ey  ? T h is  q u e s tio n  h a s  been  
ra ise d  in  tra g ic  c ircu m stan ces  a t  B a n b u ry  
w here, a t  th e  in q u es t o n  th e  e ig h t v ictim s 
o f  a  gas acc id en t, th e  c o ro n e r  re m a rk e d  th a t  
“  em plo y ees sh o u ld  be  e n c o u ra g e d  to  use 
d isc re tio n  in  m a k in g  re p o r ts  o f  defects an d  
n o t live in  w a te r- tig h t c o m p a r tm e n ts .”  F o r  
th e  m a n a g e m e n t it  w as s ta te d  th a t  co llec to rs  
w ere ex p ec ted  to  re p o r t  c o m p la in ts  a lth o u g h  
it w as n o t  th e ir  d u ty . A c tu a lly  in  th is  case 
th e  co lle c to r  w h o  p u sh e d  a  fa llen  m ete r 
b ack  to  th e  w all sa id  h e  re p o r te d  the c o m ­
p la in t b u t  k n ew  n o w  th a t  i t  h a d  n o t  been  
rece iv ed  b y  th e  c o m p a n y . H e  m a in ta in e d , 
h ow ev er, th a t  h is jo b  w as to  co llec t m oney . 
T o  m y  m in d  i f  m e te r  re a d e rs  a n d  co llec to rs  
a re  ex p ec ted  to  re p o r t  c o m p la in ts  i t  sh o u ld  
be m ad e  p a r t  o f  th e ir  d u ty  a n d  th e  necessary  
m ach in ery  sh o u ld  be p ro v id ed . I h av e  o ften  
th o u g h t th a t  th e re  is a g o o d  case fo r  ra is in g  
th e  s ta tu s  o f  th e  m e te r  read e r.

* * *

I t  is a  w eak n ess o f  th e  tw o -p a r t ta r iff  th a t  
th e  fixed ch a rg e  rem a in s  fixed in  p e rio d s  
w h en  eco n o m y  is e n jo in e d  u p o n  a n d  is 
exerc ised  b y  th e  co n su m er. T h o se  w ho  
rea lly  u n d e rs ta n d  th e  system  k n o w  th a t  i t  is 
a n  a t te m p t to  a p p o r tio n  s ta n d in g  ch a rg es 
e q u ita b ly  b u t  ex trem ely  few  co n su m ers  
u n d e rs ta n d  th is . A ll th e y  k n o w  is th a t  they  
a re  “  p a y in g  fo r  so m e th in g  th e y  h a v e n ’t 
h a d  ” a n d  m an y  o f  th em  w rite  to  th e  p a p e rs  
to  say  so . F la t- r a te  co n su m e rs  h av e  been  
p ro te c te d  by  a  lim ita tio n  o f  th e  m in im u m  
c h a rg e  w h ich  m a y  b e  m a d e  b y  a  su p p ly  
a u th o r i ty  b u t th o se  o n  tw o -p a r t  ta riffs, 
a lth o u g h  p ro b a b ly  e n title d  to  as  m u ch  c o n ­
s id e ra tio n  (a p a r t  f ro m  a n y  q u e s tio n  o f  
ju s tic e  to  th e  su p p ly  au th o r itie s ) , receive, as

th ey  th in k , n o  re lie f  a t a ll. T h e  tro u b le  
arises, o n ly  o n  spec ia l o c c a s io n s  o r  in 
in d iv id u a l cases b u t  i t  isn ’t a  g o o d  th ing . 
B lock ta riffs  w o u ld  p ro b a b ly  get o v er m uch 
o f  th e  difficulty .

* * *

A  M a n ch este r G uardian  c o rre sp o n d e n t 
seem s to  h a v e  b een  o v e rw h e lm ed  by  the 
m agn ificence  o f  th e  k itc h e n s  a rra n g e d  at 
L iv e rp o o l by  th e  C o rp o ra tio n  E lectric ity  
D e p a r tm e n t a n d  th e  lo ca l gas co m p an y . He 
says :— “  I f  in  th is  w o rk a d a y  p a ra d ise  gas is 
m a d e  to  seem  g la m o ro u s , e lec tr ic ity  seems 
p o sitiv e ly  ly rica l in  its  o w n  se lf-advertise­
m e n t.”  H e , in  h is  tu rn , beco m es a  little  
ly rica l in  h is  d e sc rip tio n  o f  th e  “  b u lk h ead  
lig h ts  to  sh o w  u p  th e  re sp len d en c e  o f  cooker, 
r e fr ig e ra to r , w ash in g  m a c h in e , e tc .”  B u t he 
h a s  h is  d o u b ts  a b o u t  th e  c o s t o f 'a l l  these 
th in g s  even  if, a s  s ta te d , th e  c o s t o f  the 
w ho le  in s ta lla tio n  w o u ld  be c o n s id e ra b ly  less 
th a n  £100. O f  co u rse , in  th ese  m a tte rs  care 
sh o u ld  be ta k e n  th a t  th e  re s id e n ts  d o  no t 
live b e y o n d  th e  ra te p a y e rs ’ m ean s .

* * *

G la n c in g  th ro u g h  a  S o u th  A fric a n  jo u rn a l 
I  c a m e  u p o n  so m e re m a rk s  b y  D r . H . J. 
v a n  d e r  B ijl o n  th e  su b je c t o f  h e a lth  in 
in d u s try . H e  q u o te d  th e  case  o f  fo rty  
E u ro p e a n  boys w h o  w ere  all undersized , 
u n d e rn o u ris h e d  a n d  h a rd ly  c a p a b le  o f  doing 
th e ir  w o rk  w h en  th e y  s ta r te d  a t  th e  C olenso  
p o w er s ta tio n . W ith in  a  s h o r t  tim e  good 
feed ing  a n d  d e c e n t liv ing  c o n d itio n s  c rea ted  
su ch  a  c h an g e  th a t  th e y  w ere  d o in g  th e  w ork  
o f  80 n a tiv es a n d  h a d  d ev e lo p ed  o n e  o f  the 
b es t fo o tb a ll  te a m s  in  N a ta l .  W h atev er 
p e o p le  m ay  say  a b o u t  p o w e r  s ta tio n s — an d  
m o st p ro p o sa ls  to  c o n s tru c t  th em  seem  to  be 
th e  signa l fo r  a  p u b lic  o u tc ry  n o w a d a y s— 
th ey  a re  a p p a re n tly  n o t  u n h e a lth y  p laces to 
w o rk  in .

* * *

C h e erfu l n o te  f ro m  C le e th o rp e s . The 
C o u n c il h a s  in c lu d e d  £60 0  in  its  y e a r’s 
e s tim a te s  fo r  th e  p ro v is io n  o f  illu m in a tio n s  
fo r  th e  se aso n , as  w ell as  £200  fo r  th e  ligh ting  
o f  th e  P ro m e n a d e  a n d  C liff  S teps, “  i f  c ircu m ­
sta n ces  p e rm it.”  I  a m  su re  w e a ll h o p e  th a t 
c irc u m sta n c e s  will.

* * *

John  B u ll, n ev e r a t  a  lo ss  fo r  so lu tio n s  o f  
p ro b le m s o f  all so rts , h a s  n o w  to ld  u s  h o w  to  
o v erco m e th e  effects o f  p o w e r  p la n t  sh o rtag e . 
T h e  rem ed y  is s im p le— “  A  ra tio n a lis e d  an d  
n a tio n a lise d  fuel a n d  p o w e r  in d u s try .” —

R E F L E C T O R .
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E le c t r ic  h e a te rs  a re  o f  tw o  m ain  
types, viz. th o se  f ro m  w hich  h e a t is 

em itted  as r a d ia t io n  a n d  th o se  w hich  w arm  
the a ir  by  c o n v ec tio n  f ro m  a h ea ted  surface. 
M ost h ea te rs  a re  a c o m b in a tio n  o f  the  tw o.

E lectric  fires c o n s is t essen tia lly  o f  high- 
tem p era tu re  (1 ,000 to  1,600 deg. F .)  w ire- 
resis tance e lem en ts  e ith e r  fixed in  f ro n t  o f  a 
flat re frac to ry  base o r  w o u n d  o n  a  cy lin d rica l 
re frac to ry  su p p o rt, b ack ed  w ith  a m eta l 
reflector. I n  th e  firs t th e  p ro p o rt io n s  o f  
ra d ia n t a n d  co n v ec ted  h e a t a re  a b o u t  eq u a l 
and  in  th e  seco n d  th e  ra tio  is 3/1. N e ith e r  
is very  su ita b le  fo r  th e rm o s ta tic  c o n tro l 
ow ing to  the  d is tra c tio n  cau sed  by sw itch ing  
o n  a n d  off.

T u b u la r  h e a te rs  u su a lly  c o m p rise  2-in. 
d iam eter p ipes h e a te d  in te rn a lly  by  w ire 
resis tances su p p o rte d  by  in su la tin g  b locks. 
T he ra d ia n t/c o n v e c tio n  h e a t 
r a tio  is 9/11 w h en  so  fixed as to  
ra d ia te  h e a t o v e r a  w ide ang le 
a n d  3/7 i f  fixed’lo w  d o w n  b y  th e  
sk irtin g  b o a rd  w here a t lea s t 75 p er cen t, 
o f  th e  tu b e  su rface  is ex p o sed  to  th e  w all. 
T he low  te m p e ra tu re  o f  th e  e lem en ts m akes 
them  p rac tica lly  in d e s tru c tib le . M ax im u m  
su rface  te m p e ra tu re  c a n  be  a tta in e d  in  
a b o u t 20 m in . ; h en ce  th e rm o s ta tic  c o n tro l is 
su itab le . O w ing  to  th e  sm all d ifferences in 
the  te m p e ra tu re s  o f  th e  a ir  m ee tin g  a n d  
leav ing  th e  h e a te d  su rfa c e  th e  co n v ec tio n  
cu rre n ts  h av e  th e  low  velocity  th a t  is necessary  
fo r  c o m fo rt. A t th e  u su a l lo a d in g  o f  60 W 
p er ft. ru n , th e  su rface  te m p e ra tu re  is a b o u t 
180 deg. F . w hen  th e  s u r ro u n d in g  a ir  is a t 
60 deg. F .

E le c tric  h o t-w a te r  r a d ia to rs  a re  m is­
n am ed  since 80 to  85 p e r  cen t, o f  th e  h e a t is 
d iss ip a ted  b y  co n v ec tio n . S u rface  te m ­
p e ra tu re s  ra n g e  f ro m  150 to  250 deg. F . 
T h e  re la tiv e ly  h ig h  velocity  o f  th e  co n v ec tio n  
c u rre n ts  re su lts  in  a  h ig h - te m p e ra tu re  g rad ien t 
a n d  d ra u g h ts  a c ro ss  th e  floo r. A s th e ir  
th e rm a l cap a c ity  is h igh  th ey  h e a t u p  slow ly 
a n d  a re  u n su ita b le  fo r  th e rm o sta tic  co n tro l, 
b u t th ey  a re  u se fu l in  s itu a tio n s  w here the 
fire r isk  is h ig h . O il is som e tim es used 
in s te a d  o f  w a te r  o n  a c c o u n t o f  its  m uch  
lo w er specific h e a t a n d  density , 
red u ces th e  th e rm a l c ap ac ity  by nearly  50 
p e r  cen t. T h is  re su lts  in  n early  tw ice as 
q u ick  a  r a te  o f  h e a tin g  u p  a n d  co o lin g  dow n, 
m a k in g  th e m  su itab le  fo r  th e rm o sta tic
c o n tro l. , . ,.

W ith  co n v ec to rs , a s  th e ir  n am e  im plies, 
p ra c tic a lly  a ll h e a t is convected . T he wire- 
re s is ta n c e  e lem en ts  be in g  ru n  a t a  b lack  o r  
d u ll-red  h e a t a re  a lm o s t ev erlasting . T h e  
velocity  o f  a ir  c u rre n ts  is  even  h ig h e r th a n

w ith  h o t  w a te r  ra d ia to rs , b u t they  a re  o ften  
em p lo y ed  w here  it  is d es irab le  to  h e a t th e  
a ir  rap id ly  in  la rg e r  bu ild ings.

O ne fo rm  in c o rp o ra te s  a  sm a ll fa n  w hich  
b low s a ir  o v er th e  h e a tin g  e lem en ts , th u s  
en ab lin g  sm a lle r  e lem en ts to  be  u sed  a n d  
th e  a ir  to  be  h e a te d  a t  a  g re a te r  ra te . T h is , 
how ever, ex ag g era tes  th e  d isa d v an tag e  
c o m m o n  to  all co n v ec to rs  th a t  th e  te m ­
p e ra tu re  o f  th e  a ir  ten d s  to  beco m e h ig h er 
th a n  th a t  o f  th e  w alls.

E lec tric  p an e l h ea te rs  ru n  a t te m p e ra tu re s  
v ary in g  f ro m  as low  as 90 to  400 deg. F . 
a cco rd in g  to  p o sitio n . T h e  h e a t e m itte d  is 
p rac tica lly  all r a d ia n t  w hen  h e a te rs  a re  
fixed h o r iz o n ta lly  b u t  3/2 r a d ia n t  to  c o n ­
vected  w hen  fixed v ertica lly . A  well d is­
p ersed  a m o u n t o f  r a d ia n t  h e a t can  be em itted  
in  all d irec tio n s , th u s  e n ab lin g  a  co m p ara tiv e ly  

low  a ir  te m p e ra tu re  to  be m a in ­
ta in e d  w ith o u t d isc o m fo rt. C o m ­
fo r t c o n d itio n s  a re  reach ed  in  
a b o u t 20  m in .

A n o th e r  m e th o d  o f  h e a tin g  th a t  is a lm o st 
a ll r a d ia n t  is p ro v id ed  by a  flexible fab ric  
1 m m . th ick  (“  D u lra e  ” ) w hich  is u sua lly  
ap p lied  to  ceilings. M u ltip le  b u sb a r  w iring  
is in c o rp o ra te d  lo n g itu d in a lly  a lo n g  th e  edge 
w ith  lo o p s  fo r  co n n ec tio n s  a t  e ach  section . 
T he fab ric  is sa n d w ich ed  betw een  tw o layers 
o f  i - in .  f ire p ro o f  p la s te rb o a rd  a n d  fin ished 
w ith  a  lin in g  o f  o rd in a ry  ceiling  p ap e r. 
O w ing  to  its  low -su rface  te m p e ra tu re  (95 
to  100 deg. F .)  h e a t is ra d ia te d  a t low  in tensity . 
C o m fo rt c o n d itio n s  a re  qu ick ly  a tta in a b le . 
T h e  lo ad in g  is a b o u t  18 W  p e r  sq . ft.

U n it h ea te rs  are  o f  tw o  types, viz. su sp en d ed  
w ith  p ro p e lle r  fan  a n d  flo o r-m o u n ted  w ith  
cen trifu g a l fan . S team  ra d ia to rs  o r  e lec trica l 
resis tan ce  e lem en ts a re  fixed in  a sheet-iro n  
b o d y  o ver w hich  a  cen trifu g a l fan  b low s th e  
a ir. D isch arg e  velocities vary  co n sid erab ly  
a cco rd in g  to  th e  du ties req u ired , reach in g  
1,200 ft. p e r m in . o r  m ore . T hese h ea te rs  are  
su itab le  fo r  rap id ly  h ea tin g  the  a ir  o f  fac to ries , 
garages, w arehouses a n d  sim ila r bu ild ings. 
T h e ir  effect is p u re ly  convective  a n d  co n ­
sid e rab le  a ir  velocities a re  c re a te d  giving 
tem p era tu re  g rad ien ts  o f  as m uch  as 2 deg. F . 
p e r  ft. F lo o r  types occupy  on ly  a b o u t 
h a lf  th e  g ro u n d  a rea  ta k e n  by  o rd in a ry  h o t 
w ate r o r  steam  ra d ia to rs , ' w hile th e  sus­
p en d ed  types leave th e  flo o r clear.

E lec trica lly  h e a te d  sk irtin g  b o a rd s  have 
b een  p ro d u c e d  experim en ta lly  o f  p lastic  
m ou ld in g s w ith  resis tan ce  w ires em b ed d ed  
in  th em , p ro v id in g  a n  in co n sp ic u o u s m eans 
o f  b a c k g ro u n d  heating .

H e a tin g  ap p liances fixed ag a in s t w alls o r 
ceilings sh o u ld  alw ays be  b ack ed  w ith  a  layer

By H. C. Harris,
M .I.E .E .,  A .M . I.M e ch .E .



3 2 2 E l e c t r i c a l  R e v i e w M a rch  2 , 1 9 4 5

o f  th e rm a l in su la tio n  to  p rev en t loss o f  h e a t 
in  th e  fa b ric  o f  th e  b u ild in g . A lu m in iu m  o r  
b ro n z e  p a in t o n  r a d ia t io n  su rfaces red u ces  th e  
h e a t tra n sm itte d  by  10  p e r  cen t, o r  m o re , b u t 
o rd in a ry  p a in ts  (irre sp e c tiv e  o f  co lo u r)  have  
n o  su ch  effect. T h e rm o s ta tic  c o n tro l can  
save u p w a rd s  o f  25 p e r  cen t, in  energy .

A  fa r  m o re  a d v a n ta g e o u s  m e th o d  o f  p r o ­
d u c in g  h e a t by  m ean s o f  e lec tric ity  th a n  f ro m  
th e  I 2R  o f  re s is tan ces is p ro v id ed  by  th e  h e a t 
p u m p  o r  rev e rsed  re fr ig e ra to r . Several 
in s ta lla tio n s  a re  in  u se  in  S w itzerlan d , w here 
i t  is  e s tim a te d  th a t  2 ,400 m illio n  k ilo -c a lo rie s  
p e r  h r . (2 ,800,000 k W ) co u ld  b e  p ro d u c e d  
d u rin g  th e  w in te r  by  lo w erin g  th e  te m p e ra tu re  
o f  all riv e rs  by  1 deg. C . A b o u t 800,000 k W  
w o u ld  be  re q u ire d  to  d rive  th e  p u m p s . In  
th e  U n ite d  S ta tes  p o r ta b le  a ir  c o n d itio n in g

u n its  h av e  given 9 ,200  B T h U  (2-7  k W ) fo r  
a n  e x p e n d itu re  o f  0-5  k W  fo r  d riv in g  th e  
p u m p  (i.e. o v e r  five tim es th e  efficiency o f  
re s is tan ce  h ea tin g ). I n  th e  su m m er th e  
cycle c an  b e  rev e rsed  to  give a  c o o lin g  effect.

C o m fo rt d o es n o t  d e p e n d  so le ly  o n  a ir  
te m p e ra tu re . R a d ia n t  h e a t, re la tiv e  h u m id ity  
a n d  a ir  m o v e m e n t a re  all im p o r ta n t  fac to rs . 
R e la tiv e  h u m id ity  a n d  a ir  m o v em en t c o n tro l 
th e  ra te  o f  e v a p o ra tio n  o f  m o is tu re  f ro m  th e  
h u m a n  bod y , a n d  hence  affect th e  te m p e ra tu re  
o f  th e  sk in . P hysica l c o n d itio n s  w h ich  w ould- 
be c o m fo rta b le  fo r  a  se d en ta ry  w o rk e r w o u ld  
cau se  a  m a n u a l w o rk e r  to  feel u n c o m fo rta b ly  
h o t. T h e  averag e  b o d y  h e a t d iss ip a ted  
(ra d ia te d , co n v ec ted  a n d  th a t  o w in g  to  
la te n t h e a t o f  e v a p o ra tio n  o f  m o is tu re )  u n d e r  
c o m fo rta b le  c o n d itio n s  v a rie s  f ro m  384 
B T h U  p e r h r . fo r  se d e n ta ry  c o n d itio n s  to  
1,800 B T h U  fo r  p h ysica lly  ac tiv e  co n d itio n s .

D u rin g  th e  w in te r  th e  re la tiv e  h u m id ity  in ­
side  a  b u ild in g  in  th is  c o u n try  v aries  little , 
h en ce  e v a p o ra tio n  lo ss in  still a ir  is fa irly  c o n ­
s ta n t, b u t  a ir  m o v em en t w ill in c rease  it. A n  
a ir  te m p e ra tu re  o f  be tw een  60 a n d  65 deg. F . 
h a s  h ith e r to  b een  co n s id e red  in  th is  co u n try  
to  give re a so n a b le  c o m fo rt  fo r  a  se d e n ta ry  
w o rk e r, b u t  th is  is n o t  so  w here  a  la rg e  
p ro p o r tio n  o f  th e  h e a t  is r a d ia n t  o r  a ir  m o v e­
m en ts  a re  co n s id e rab le .

A n  in s tru m e n t p ro d u c e d  b y  th e  B u ild ing  
R e se a rc h  S ta tio n , th e  “  e u p a th e o sc o p e ,”  is 
u sed  fo r  m e asu rin g  the  “  eq u iv a le n t te m ­

p e ra tu re  ”  o f  a n  e n v iro n m e n t, i.e. the 
te m p e ra tu re  o f  a u n ifo rm  e n c lo su re  w ith  
still a ir  in  w h ich  a sizeab le  b la c k  b o d y  w o u ld  
lose h e a t a t  th e  sam e ra te  a s  in  th e  e n v iro n ­
m en t. T h e  a p p a ra tu s  co n s is ts  o f  a  h o llo w  
b lack  m eta l cy lin d e r m o u n te d  o n  a  w ooden  
b ase  w ith  its  in te rn a l te m p e ra tu re  m a in ­
ta in e d  c o n s ta n t a t 78 deg. F . b y  m ean s  o f  
tw o  s ta n d a rd  e lec tric  lam p s c o n tro lle d  by  a 
b i-m e ta llic  th e rm o s ta t, th e  av e rag e  su rface  
te m p e ra tu re  th e n  b e in g  75 deg. F .,  w hich 
a p p ro x im a te s  to  th e  su rface  te m p e ra tu re  o f  the 
c lo th e d  h u m a n  b o d y . T h e  e q u iv a le n t tem ­
p e ra tu re  is re a d  d irec tly  in  d eg rees f ro m  a 
m ercu ry  th e rm o m e te r , th e  b u lb  o f  w hich 
is in sid e  th e  cy lin d er. A n  e lec tric  h ea tin g  
co il is w o u n d  ro u n d  th e  b u lb  a n d  th e  flow 
o f  c u r re n t  in  th e  co il is  re g u la te d  a u to ­

m atica lly  a c c o rd in g  to  th e  h e a t lo ss f ro m  the 
cy lin d er. T h is  m e th o d  ig n o res  th e  effect o f  
h u m id ity , b u t u n d e r  n o rm a l c o n d itio n s  th is  is 
n eg lig ib le  in  G re a t  B rita in .

V an e  a n e m o m e te rs  a re  n o t  su ita b le  fo r 
m e a su rin g  d ra u g h ts  (w h ich  cau se  d isc o m fo rt 
i f  in  excess o f  40  ft. p e r  m in .), as th ey  are 
u su a lly  very  in a c c u ra te  fo r  a i r  sp eeds below  
200  ft. p e r  m in . a n d  a re  o n ly  su ita b le  fo r 
m ea su rin g  a s te ad y  a ir  flow  in  o n e  d irec tio n . 
R e a so n a b ly  a c c u ra te  re su lts  c a n , h o w ev er, be 
o b ta in e d  f ro m  th e  k a ta th e rm o m e te r ,  w h ich  is 
affec ted  by  a ll m o v em en ts , w h a te v e r  th e ir  
d ire c tio n  a n d  v a r ia t io n  o f  speed . T h is  is a 
sp ir it  th e rm o m e te r  w ith  a  la rg e  b u lb , w hich  
w as u se d  fo r  m e a su rin g  c o m fo rt c o n d itio n s  
b efo re  th e  in tro d u c tio n  o f  th e  e u p a th e o sc o p e , 
th e  r a te  o f  c o o lin g  f ro m  100 to  95 deg. F . 
in d ic a tin g  th e  c o n d it io n  o f  th e  en v iro n m e n t. 
In  b u ild in g s , a i r  m o v em en ts  a re  u su a lly  sm all 
a n d  c o n s ta n tly  c h a n g in g  in  d ire c tio n . The 
ra te  o f  co o lin g  o f  th e  k a ta th e rm o m e te r  is 
m e a su re d  a t  a n  av e rag e  te m p e ra tu re  o f  97-5 
deg. F . a n d  d e p e n d s  u p o n  th e  difference 
b e tw een  th is  te m p e ra tu re  a n d  th a t  o f  the 
su r ro u n d in g  a ir . I n  a  c o n s ta n t  a i r  tem ­
p e ra tu re  th e  ra te  o f  c o o lin g  w ill b e a r  a  fixed

i_r
r e la tio n  to  th e  a ir  v e lo c ity  as  g iven by q =

0*1086 -J- 0-01584 -\/v , w h e re ; H  =  co o lin g  
po w er, w h ich  is th e  r a t io  o f  a  c o n s ta n t  
d ep e n d in g  o n  th e  in d iv id u a l c h a ra c te r is tic s  
o f  each  in s tru m e n t to  th e  tim e  ta k e n  to  coo l

T a b l e  I — C o e f f ic ie n t s  f o r  W a l l s

E x p o su re  to  W in d . S h  =  
Se =

S h e lte red , N  =  
Severe

N o rm a l,

O rie n ta tio n
S.
W .S W .S E .
N W .
N .N E .E .

Sh N
Sh

Se
N
S h
S h

Se
N
N

Se
Se

B rick w o rk  .—
S olid , u n p la s te re d , 9 in . 0-39 0-42 0-44 0-47 0-50 0-53
S o lid , p la s te re d , 9 in. 0-36 0-38 0-41 0-43 0-45 0-48

G lass, s in g le  w in d o w 0-70 0-79 0-88 1 0 0 1 1 4 1-30
W o o d , to n g u e d  a n d  g ro o v ed , 1 in . . . 0-41 0-44 0-47 0-50 0-53 0-56
S heet a sb es to s , £ in . . . 0-64 0-72 0-80 0-89 1 0 0 1 12
C o rru g a te d  iro n , A  in. 0-79 0-91 1 0 4 1-20 1-40 1 -67
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f ro m  100 to  95 deg. F „  8 =  97-5 deg. F . m inus 
th e  a ir  te m p e ra tu re , a n d  v =  a ir  velocity  in  
ft. p e r  n u n .

E co n o m y  c a n  be effected  by  em p lo y in g  a  
low  a ir  te m p e ra tu re , th e  g re a te r  p ro p o r tio n  
o f  h e a t b e in g  p ro v id e d  in  th e  fo rm  o f  r a d ia ­
tio n  f ro m  th e  w alls, ce iling  a n d  floo r, w hile 
using  on ly  a  sm a ll p ro p o rt io n  fo r  h ea tin g  
the  a ir  b y  c o n v ec tio n  to  a  co n s id erab ly  
low er te m p e ra tu re  (say  50 deg. F .) . R o o m s 
th u s h e a te d  b y  r a d ia t io n  m ay  freq u e n tly  
requ ire  25 to  40  p e r  cen t, less p o w er th a n  i f  
heated  by  c o n v ec tio n . R a d ia tin g  su rfaces 
shou ld  be even ly  d is tr ib u te d  so  th a t  th e  
occupan ts w ill n o t  feel ch illed  w here sh ie lded  
fro m  the  sou rce . In  a d d itio n , th e  a re a  o f  
ra d ia tio n  sh o u ld  be  la rg e  a n d  the  te m p e ra tu re  
low  (betw een 90 a n d  100 deg. F .)  as  o th erw ise  
hea t d is tr ib u tio n  w o u ld  be  unev en . T he 
tem p era tu re  o f  th e  f lo o r r a d ia to rs  sh o u ld  
n o t exceed 75 deg. F . fo r  c o m fo rt. U n less 
the  ceilings a re  o v e r 12  ft. h ig h , d o w n w a rd  
ra d ia tio n  cau ses d isc o m fo rt i f  th e  te m p e ra tu re  
is n o t  k e p t  low .

F o r  ca lcu la tin g  th e  h e a t  re q u ire m e n ts  o f  
the b u ild in g  in  th e  fo llo w in g  ex am p le , th e  
figures in  th e  tab les  h av e  b een  e x tra c te d  
f ro m  “  T h e  C o m p u ta tio n  o f  H e a t R e q u ire ­
m ents fo r  B u ild in g s ”  p u b lish e d  b y  th e  
In s titu tio n  o f  H e a tin g  a n d  V en tila tin g  
E ngineers . T ab les 1, 2 a n d  3 give th e  h e a t 
tra n sm itta n c e  coeffic ients in  B T h U  p e r sq. 
ft. p e r  h r .  fo r  e a c h  deg. F . d ifference o f  a ir  
te m p e ra tu re . T a b le  4  show s th e  ad d itio n a l 
h e a t energy  re q u ire d  to  b r in g  th e  te m p e ra tu re  
o f  a n  in te rm itte n tly  h e a te d  b u ild in g  u p  to  
re q u ire m e n ts  w ith in  a  p resc rib ed  perio d . 
H ea t re q u ire m e n ts  w ill b e  fu r th e r  in crease d  
on  a c c o u n t o f  th e  h e ig h t o f  th e  sp ace  to  be 
w arm ed . F ro m  13 to  14 ft. th e  a d d itio n  is

T a b l e  2— C o e f f ic ie n t s  f o r  F l o o r s

F lo o rs  o n  G ro u n d C oeffic ien ts

V en tila te d , w o o d  o n  jo is ts ,  a ir  
b r ic k s  o n  m o re  th a n  o n e  side, 
b a re  b o a rd s  . .  : .

F lo o rs  in  c o n ta c t  w ith  e a r th , 
h a rd c o re , e t c . : c o n c re te  

W o o d  b lo c k  o n  c o n c re te

0-40

0-20
0-15

In te rm e d ia te  F lo o rs
H e a t  flow  

d o w n ­
w a rd s

H e a t  flow  
u p w a rd s

W o o d  o n  jo is ts ,  p la s te r  ce iling  
6 in . c o n c re te  w ith  2  in . sc reed

0-22
0-35

0-29
0-43

face  e as t a n d  w est a n d  each  h a s  tw o  w indow s 
8 f t. lo n g  by  5 f t. h ig h  a n d  th e  so u th  e n d  h a s  a 
w in d o w  o f  th e  sam e size. A w o o d en  d o o r  
6 ft. w ide  b y  10  ft. h ig h  a n d  1 in . th ic k  is in  
th e  m id d le  o f  th e  n o r th -e n d  w all. T h e  tem ­
p e ra tu re  rise  r e q u ire d  is 30 deg. F . w ith  tw o  
a n d  a  h a lf  a ir  ch an g es p e r  h r .

T h e  h e a t  lo ss in  B T h U  p e r  h r . th ro u g h  
th e  w alls , f lo o r a n d  r o o f  fo r  a  te m p e ra tu re  
difference o f  1 deg. F . is c a lc u la te d  b y  m u lti­
p ly in g  th e  a re a s  in  sq . f t. o f  th e  w alls, 
w in d o w s a n d  d o o rs  b y  th e  a p p ro p ria te  
c o n s ta n ts  f ro m  th e  tab le s , as  fo l lo w s :—  
S o u th  w all, 155 x  0-36  =  5 5 -8 ; w indow , 
40 x  0-7  =  28. W est w all, 310 x  0-38  =  
117-8 ; w indow s, 80 x  0-79  =  63-2. N o r th  
a n d  eas t w alls, 445 x  0-41 =  182-4 ; w indow s,

T a b l e  3— C o e f f ic ie n t s  f o r  R o o f s

C o n s tru c tio n  o f  R o o f Sh N Se

F la t :
A s p h a lt  o n  6  in . co n c re te 0-53 0-57 0-62
A s p h a lt  o n  6  in .  o f  c o n c re te

w ith  1 in . c o rk 0-20 0-21 0-22
P i tc h e d :

T iles  o n  b a tte n s 1-22 1-50 2-0
T iles  o n  b o a rd s  a n d  fe lt 0-33 0-35 0-37

P la s te r  ce iling  w ith  sp ace  a b o v e :
w ith  tile s  a n d  b a tte n s 0-50 0-56 0-64
w ith  tile s  o n  b o a rd s  a n d  fe lt 0-2 S 0-30 0-32

S k y lig h t 1-00 1-20 1-40

2 p e r  c e n t .;  f ro m  15 to  16 f t .,  4  p e r  c e n t.;  
fro m  17 to  18 f t .,  6 p e r  c e n t .;  f ro m  19 to  20 
ft., 8 p e r  cen t.

S u p p o se  i t  is re q u ire d  to  h e a t a sm alt 
s in g le -s to rey  w o rk sh o p  in  a  b u ilt-u p  area , 
sh e lte red  b y  o th e r  b u ild in g s in  S o u th e rn  
E n g la n d . T h e  b u ild in g  is 30 iFt b y  15 ft 
b v  13 ft. h ig h  w ith  9 in . so lid  b rick  w alls 
p la s te re d  o n  "the in sid e  a n d  a  fla t r o o f  com - 
p o se d  o f  6 in . o f  c o n c re te  covered  w ith  
a s p h a l t .  T h e  30-ft. sides o f  th e  b u ild in g

80  x  0-88 =  7 0 -4 ; d o o r , 60 x  0-47  =  28-2. 
F lo o r, 450 x  0-2  =  90. R o o f , 4 5 0 -x  0-53 =  
238-5. H e a t  re q u ire d  to  ra ise  te m p e ra tu re  o f  
a ir  in  th e  b u ild in g  (5850 cu . f t.)  w ith  th e  
specified  n u m b e r  o f  chan g es p e r  h r ., th e  
specific h e a t o f  a ir  b e in g  0-02  B T h U  p e r  
cu . ft. p e r  1 deg. F . =  292-5. A llow ance 
fo r  h e ig h t, 2  p e r  cen t. =  23- 3. T o ta l, 1,190-1.

T h e  ab o v e  ca lc u la tio n  re la te s  to  th e  h e a t 
re q u ire d  to  m a in ta in  a  c o n s ta n t te m p e ra tu re . 
A ssum ing  th e  w o rk sh o p  to  b e  clo sed  dow n  
a t  n ig h ts , S a tu rd ay  a f te rn o o n s  a n d  S undays, 
a n d  th a t  a  p reh ea tin g  p e rio d  o f  six h o u rs  is  
req u ired , 40 p e r  cen t, m u st b e  a d d e d  to  th e  
to ta l o f  1,190 B T h U  p e r  h r ., m ak in g  1,666 
B T h U  to  give a  te m p e ra tu re  rise  o f  i  deg. F . 
T h ere fo re  th e  a m o u n t o f  h e a t re q u ire d  fo r  a 
30 deg. F . te m p e ra tu re  rise  is 1,666 X  30 
o r  50,000 B T h U  p e r  h r . ap p ro x im ate ly .

A s 1 B T h U  p e r  h r . =  0-000293 k W , 
th e  m ax im u m  d em an d  is 14-65 kW , b u t  the  
average  c o n su m p tio n  re q u ire d  to  k eep  th e  
te m p e ra tu re  in  th e  w o rk sh o p  a t  30 deg. F . 
ab o v e  th e  o u tsid e  a ir  is  o n ly  a b o u t tw o- 
th ird s  o f  th is  figure.

I f  tu b u la r  h e a te rs  a re  em p lo y ed , co n ­
su m in g  60  W  p e r  f t. ru n , 244 f t. a re  req u ired . 
T hese co u ld  b e  in sta lled  in  fo u r  ro w s on e  
ab o v e  th e  o th e r  a lo n g  th e  sides a n d  en d s o f  
th e  sh o p . T h e rm o s ta tic  c o n tro l w o u ld  
p rev en t th e  te m p e ra tu re  beco m in g  m u ch  to o  
h igh  a f te r  the  in itia l p e rio d  o f  w arm in g  u p  
a n d  f ro m  vary in g  acco rd in g  to  o u tsid e  
co n d itio n s.

In  ca lcu la tin g  th e  p rice  p e r  k W h  a t w hich
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the  co s t o f  e lec tric ity  w o u ld  co m p e te  w ith  
th a t  o f  c o k e  fo r  m a in ta in in g  a  c o n s ta n t 
te m p e ra tu re  u n d e r  th e  specified  c o n d itio n s , 
th e  B T h U  need ed  c a n  be  ta k e n  as 35,700 
p er h r. (eq u iv a len t to  10-46 k W h ). C o k e  
o f  12,500 B T h U  p e r lb . n o w  costs  in  S o u th e rn  
E n g la n d  a b o u t  61s. p e r  to n . T h e  th e rm a l 
efficiency o f  a  h a n d -fire d  c o k e  b o ile r  w ith  
w a te r  ra d ia to rs  is a b o u t 50 p e r  c e n t . ; th e re ­
fo re  th e  co k e  re q u ire d  p e r  h r . h a s  to. c o n ta in  
71,500 B T h U , w h ich  c a n  be  o b ta in e d  f ro m

T a b l e  A— A d d i t i o n a l  P o w e r  R e q u i r e d  f o r  I n t e r ­
m i t t e n t  H e a t i n g

P re h e a tin g
P e r io d

P e r io d  o f  O c c u p a tio n  (d ay s  p e r  w eek)

7  d ay s 5^  d ay s 1 d a y

3 h o u r s . .

6 h o u rs  
24 h o u rs

p e r  cen t. 
40

25
n il

p e r  cen t. 
5 5 -

40
20

p e r  cen t, 
n o t  re c o m ­

m en d e d  
150 
90

T h ese  figu res a re  fo r  b u ild in g s  o f  h eay y  c o n s tru c tio n . 
F o r  b u ild in g s  o f  l ig h t c o n s tru c tio n  a n d  c o n s e q u e n t  
lo w  th e rm a l c a p ac ity  h a lf  th ese  v a lu es  m ay  b e  ta k e n  
fo r  a  to p  f lo o r  a n d  th re e -q u a r te rs  fo r  o th e r  f lo o rs  in  

m u lti-s to re y  b u ild in g s .

5-71 lb . co s tin g  l - 86d. A  p a r t- tim e  s to k e r ’s 
w age, sa y  o n e -e ig h th  o f  Is. 4d . p e r  h r ., 
w o u ld  a d d  2d. A d d in g  h ig h e r  c ap ita l 
charges, m a in te n a n c e  costs , su p e rv is io n , etc ., 
the  to ta l co s t w o u ld  be  a b o u t 4 -8 d . p e r hr.

E lec tric ity  w o u ld  th e re fo re  have  to  be  a v a il­
ab le  a t  0 -46d . p e r  k W h .

C o s t o f  e lec tric ity , h o w ev er, is n o t  th e  on ly  
m a tte r  to  be ta k e n  in to  c o n s id e ra tio n . T h ere  
a re  a lso  su ch  o th e r  ite m s  in  its  f a v o u r  as 
a b sen ce  o f  fum es a n d  d ir t  (a n d  co n se q u e n t 
lo n g e r  p e rio d s b e tw een  p a in tin g ), sav in g  o f  
m a n p o w e r  in  w artim e , n o n -d e p e n d e n c e  on  
h u m a n  sto k e rs , n o  co k e  delivery  o r  s to ra g e  o r 
a sh  d isp o sa l. O n  th e  o th e r  h a n d , a lth o u g h  a 
co k e-fired  b o ile r  invo lves ex p en se  in  b an k in g , 
i t  still w arm s th e  b u ild in g  a n d  so  a  sm a ller 
p e rc e n ta g e  in c rease  fo r  in te rm itte n t  h e a tin g  is 
r e q u ire d , i.e. 15 in s te a d  o f  th e  40  p e r  cent, 
fo r  e lec tric  h ea tin g .

T h e  im p o rta n c e  o f  g o o d  th e rm a l in su la tio n  
as a n  e c o n o m ise r  o f  p o w e r  co n su m p tio n  
sh o u ld  be  e m p h as ised . In  th e  w o rk sh o p  
re fe rre d  to  ab o v e , th e  h e a t  c o n d u c tin g  
p ro p e rtie s  o f  th e  ro o f  co u ld  b e  red u ced  by 
o v er 60 p e r cen t, by  a d d in g  an  a d d itio n a l 
lay e r o f  o n e  in c h  o f  c o rk  ; th is  w o u ld  reduce  
th e  p o w er re q u ire m e n ts  by  b e tw een  12  an d  
13 p e r cen t, th u s  effec ting  a sav in g  o f  a b o u t 
£11 p e r  a n n u m  w ith  e lec tr ic ity  a t  0-46d. 
p e r  k W h . A b o u t £9 w o u id  a lso  b e  sav ed  on  
th e  c a p ita l c o s t o f  tu b u la r  h e a te rs . I f  the  
c o s t o f  th e  c o rk  in su la tio n  w ere £65, th e  sav ing  
w o u ld  p a y  fo r  th e  in su la t io n  in  five years. 
W ith  lig h t s tru c tu re s  th e  sav in g  w o u ld  be  very 
c o n s id e ra b ly  in c rease d .

“ Loudaphones ” at Leicester
F a c il i ta t in g  T ra f f ic  C o n t r o l

AT  Leicester C entral sta tion  the L .N .E .R . 
has recently in troduced  a  “ L oudaphone ” 

system to effect co-operation  between the boo k ­
ing office staff and  the ticket collectors a t busy 
in term edia te sta tions. Tw o-w ay speaking (and, 
if  required , calling, w hich perm its acknow ledg­
m ent and  coding) is p rovided. W hen the ticket 
collector advises the booking  clerk o f a tra in  
position , he presses a “ speak ”  switch an d  a 
m icrophone amplifies his voice yet elim inates 
surrounding  “ unw anted  ”  noises. Sim ilar 
w orking applies in  the reverse direction, or, 
alternatively, tw o-w ay conversa tion  can  take 
place.

As the booking  clerk is thus able to  receive 
advice from  the b arrie r he can  con tinue to issue 
tickets until ju s t before the tra in  starts. Both 
the booking clerk and the ticket collector can 
receive a m essage w ithou t having to leave their 
respective positions. As the booking  clerk can 
be aw are o f  the tra in  position , he is o ften  able 
(w ithout add itional effort) to  set a t ease agitated 
“ late arrivals .”

T he equ ipm ent consists o f a fixed m icrophone 
transm itter and  loud  speaker fitted a t both  
positions and  fed from  the m ains th rough  a 
rectifier and sm ooth ing  circuit. The m icrophone 
operates differentially th rough  a split p rim ary  
transfo rm er a t from  0-5 to 0-75 A. T he prim ary  
cu rren t can  be adjusted  by a pre-set resistance, 
so th a t the ap para tus is ad ap tab le  to different 
inpu t voltages, or can be w orked from  an 
accum ulator. A separa te  pa ir o f conductors is

used for each speech direction, a tw o-pair cable 
being used to  connect the tw o locations, to 
m inim ise “ an ti-sidetone,” b u t it is possible to 
ad ap t the equ ipm en t for use on  a single pair of 
wires if required . T he loud speaker is a conical

d iaphragm  operated  by a pa ir o f  coils and  fitted 
w ith an  exponential m etal horn . T he gear is 
m etal-clad th roughou t and  no valve am plifier 
is used ; it was supplied by C lifford & Snell, L td 
o f  S utton , Surrey.
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£  The most efficient lightweight 

portable blowers ever put on the 

market. Precision-built on inter­

changeable lines, carefully balanced to 
eliminate vibration. Armatures and 
coils impregnated to withstand all 

conditions of service all over the world

W rite  for literature
T H R E E  M O D E L S :

I . “ K ill TYPE" 2. "STANDARD" 3. "BIOW-ER CLEAN'
MARTINDALE ELECTRIC Co. Ltd. #  All models can be instantly converted 

into powerful industrial vacuum cleaners

M a rch  2 , 1945 E l e c t r i c a l  R e v ie w

CONTROL

S i a * t e *
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•
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r^ v E S IG N E R S  need no longer be limited 

by the poor mechanical strength of 

copper castings nor by the low con­

ductivities of the brasses and bronzes. The 

development of Mallory high conductivity 

copper alloys makes available cast materials 

that retain the high current-carrying capacity 

of copper and combine it with the strength 

and hardness of steel. Lighter yet stronger 

castings are thus possible for the current- 

carrying parts of switchgear, arc and induc­

tion furnaces, resistance welding machines, 

transformers and other electrical equipment.

P H Y S IC A L  PRO PERT IES  O F 
M A L L O R Y  3 C A S T IN G S  

•

Maximum stress, tons/sq.in^„ 22 

Proof stress (0. l%extension),
tons sq. in. 15

Limit of proportionality, 
tons/sq. in._________.______ _I2

Elongation  ____________ 20%

Brinell hardness____________ 110

Electrical conductivity____80%

Fu lle r details o f M allo ry  3 and other 
M allo ry alloys are  given in o u r technical 
booklets w hich  w ill be sent on request.

M A L L O R Y  M E T A L L U R G I C A L  P R O D U C T S  L I M I T E D
An Associate Company of Johnson, Matthey &  Co. Ltd.

78 Hatton G arden , London, E .C . I .  Te lephone : H O Lb o rn  5027

GD50
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ELECTRICITY SUPPLY
E x te n s io n s  a t P ly m o u th . I r i s h  B i l l  P a s se d .

Barrow-in-Furness.—S u p p l y  t o  F a r m s . — The 
Electricity C om m ittee is to  provide a  supply 
to a farm  a t K endal G round  a t a  cost o f  £370, 
subject to a £55 revenue guaran tee for five years. 
The supply to  G reenm oor Farm , Pennington, 
is to be im proved a t a  cost o f  £205.

Brighton. —  R e v i s e d  H i r e  C h a r g e s .  —  A  
revised scale o f  ren tals for dom estic electrical 
apparatus on  hire to  com e in to  force on  July  1st 
nest is recom m ended by B righton Public 
Utilities Com m ittee.

Cheltenham.— J u b i l e e  i n  M a y . — T he Elec­
tricity C om m ittee is to  m ake arrangem ents 
for jubilee celebrations in  M ay, w hen the und er­
taking will have been in existence for fifty years.

Eston (Yorkshire).— E q u i p m e n t  f o r  T e m ­
p o r a r y  H o u s e s .— The U rb an  D istric t C ouncil 
has approved a recom m endation  o f  the H ousing 
Committee to  install electrical equ ipm ent in 
proposed prefabricated  houses.

Glasgow.—P u m p i n g  E q u i p m e n t .— T he hydro- 
pump, filter circulating pum p, etc., a t M aryhill 
and Springburn baths are to  be changed from  
steam to electrically driven units.

Glendale (Northumberland) . —  R u r a l  S u p ­
p l i e s .—The R ural C ouncil has been inform ed 
that the post-w ar plans o f  the N orth -E astern  
Electric Supply Co., L td ., include the supply o f 
electricity to the villages o f  Ingram . Old Bewick. 
New Bewick, W ooperton , Roseden, U derton, 
South and N o rth  M iddleton , C ha tton , Chilling- 
ham, H um bledon, A keld, D odding ton  an d  
Nesbit.

Middlesex. — F o o d  C o n v e y o r s .  — The 
County H ealth  C om m ittee is to  purchase 44 
electrically heated  fo o d  conveyors fo r the W est 
Middlesex H osp ita l a t  an  estim ated  cost o f  
£2,652.

Nuneaton. —  I n s t a l l a t i o n s  i n  T e m p o r a r y  
H o u s e s .— The C ouncil has subm itted  site and 
lay-out plans fo r 299 tem porary  houses in  which 
the cookers and  w ash boilers are to  be elec­
trically operated .

Penrith.— L i g h t i n g  o f  C o u n c i l  O f f i c e s . — 
The U .D .C . recom m ends the  installation  o f  
electric lighting a t the C ouncil offices.

Plymouth. —  D i s t r i b u t i o n  E x t e n s i o n s .  —  It 
was recently repo rted  to the Electricity and  
Street L ighting C om m ittee th a t the conversion 
of houses in to  flats, a p rocedure which has been 
carried o u t to  an increased extent because o f 
the housing shortage, together with the erection 
o f t e m p o r a r y '  houses and industrial require­
ments, have resulted in an increased load, to 
meet which it  is p roposed  to  erect new sub­
stations and extend existing substations and 
low-voltaee m ains. The cost is estim ated to  be 
£24,455.

Salford.— C o t t o n  I n d u s t r y  C a m p a i g n . —  
The Salford  C ity Reporter states th a t the 
Light, H eat an d  Pow er C om m ittee has_ agreed 
to partic ipate  in  a  co-operative advertisem ent 
o f electricity undertakings interested m supplies 
to the co tto n  industry , w hich is to be displayed 
on a conspicuous site a t the M anchester Royal 
Exchange.

Saltcoats (Ayrshire).— K i t c h e n  E q u i p m e n t .  
— The T ow n C ouncil favours the installa tion  
o f  electric cookers, refrigerators and  wash 
boilers in  all tem porary  houses.

Scarborough. —  L o a n  f o r  C o o k e r s .  —  
Sanction has been received by the T ow n Council 
to  bo rrow  £500 fo r consum ers’ electrical 
ap p ara tu s (cookers).

Stockton-on-Tees.— L o a n . — T he T ow n C oun­
cil has applied  to  the E lectricity C om m issioners 
fo r sanction  to  bo rrow  £ 10,000 to  cover miscel­
laneous expenditure  in  connection  w ith low» 
voltage m ains.

Swansea.— B o i l e r  T e s t s . — In  connection  with 
boiler tests u n d er the term s o f  a con trac t with 
In te rn a tio n a l C om bustion, L td ., the  E lectricity 
C om m ittee has appoin ted  M r. G . H ilder to  
act as n eu tra l observer a t a  fee o f  fifty guineas. 
T he services o f  U niversity  College students 
are to  be u tilised as in strum en t observers, etc.

O verseas
Eire. — E l e c t r i c i t y  B i l l  P a s s e d .  — The 

D ail last week passed the E lectricity (Supply) 
(A m endm ent) Bill which authorises the Elec­
tricity  Supply B oard  to  carry o u t post-w ar 
p rojects involving a probable expenditure o f  
£40,000,000.

France.— E n d  o f  R a t i o n i n g  i n  P a r i s . —  
N orm al electricity supply was resto red  in  Paris 
last week, according to  a  Paris rad io  message 
quo ted  by Reuter. The supply has been cut 
off during  certain  hours each day in  the past, 
ow ing to  the  coal shortage.

TRANSPORT
Glasgow. —  I n c r e a s e  i n  F a r e s  V e t o e d .  —  

T he M inister o f  W ar T ran sp o rt has declined 
to  sanction the proposal by the T ransport 
D epartm en t to  increase the fares on  m unicipal 
tram s and  buses. The proposal was the subject 
o f  a public inquiry' last year (Electrical Review , 
D ecem ber 29th, page 913).

South Shields.—T r o l l e y - b u s  P r o p o s a l s . —- 
The N o rth ern  G eneral T ransport Co., L td., and  
the Econom ic Bus Co. have offered to  w ithdraw  
their opposition  to  the C o rpora tion 's Bill before 
P arliam ent (which seeks powers, am ong o ther 
things, fo r running additional trolley-buses) if  
the C orpo ra tion  will rescind its decision to run  
trolley-buses on  routes 16 an d  17. The C or­
po ra tio n  has agreed to  do this.

Sunderland. —  T r a m w a y  E x t e n s i o n .  —  The 
T ow n C ouncil has decided to  re-subm it to  the 
M inistry  o f  W ar T ran sp o rt a p lan  w hich was 
rejected  by  the  M inistry  fifteen m onths ago fo r 
laying an  add itional tram  track  for a  distance o f  
440 yd. a t a cost o f  £7,000 in  D urham  R oad.

W olverhampton. —  N e w ' T r o l l e y - B u s e s .  —  
The purchase o f  twenty-two new trolley-buses, 
a t a cost o f  £70,000, fo r deliverv in  1946, has 
been approved by the Tow n Council. .Alderman 
A lan Davies, chairm an o f  the T ransport 
Com m ittee, said the undertaking w anted th irty  
vehicles a year for renewal o f  the present fleet, 
h a lf  o f  w hich was obsolete.
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FIVAMIAI. SECTION
C o m p a n y  N e w s . S to c k  E x c h a n g e  A c t i v i t ie s .

Reports and Dividends
Franco Signs, L td .— A t an  ex tro rd inary  

general m eeting  on F eb ru ary  22nd resolu tions 
were passed  increasing the  cap ital to  £300,000 
by the crea tion  o f  200,000 new  shares o f  10 s. 
each. E xplaining the reason  for the increase, 
the  chairm an  (M r. J. F . M allabar) sa id  th a t 
since the  w ar s ta rted  the  group h ad  been 
engaged alm ost wholly on  G overnm ent con­
tracts. A dditional w orking cap ital had  been 
found  by way o f  b an k  loans b u t the ou tlay  on  
factories, p lan t and  m achinery  h ad  encroached 
u po n  funds w hich w ould  norm ally  represent 
th e  w orking capital o f  the g roup and  the b o a rd  
felt th a t additional capital should  now  be raised 
to  consolida te  the liquid position . T heir 
increased m anufacturing  capacity  w ould enable 
electrical ap para tu s and light engineering 
p roducts to  be m anufactured  on a w ider scale 
th an  before the  w ar. I t was an tic ipated  th a t 
there  w ould be a large dem and fo r  the g roup’s 
o rd inary  sign p ro d u c tio n  w hen no rm al con ­
ditions retu rned .

I t was proposed  to  offer fo rthw ith  160.000 
new  shares to  present shareholders a t 13s. per 
share, in  the p ro p o rtio n  o f  tw o new shares for 

■ every five held. H e (the chairm an) had  agreed 
to  subscribe fo r any shares n o t taken  up, a t 
13s. p e r share. M r. M allabar concluded by 
predicting  th a t the results for the cu rren t year 
w ould be a t least as favourable as those o f  the 
previous year.

The English E lectric Co., L td., repo rts a 
trac in g  profit, including dividend received from
D . N ap ie r & Son, L td ., o f  £584,773 fo r 1944, 
against £570,582 fo r  the preceding year. The 
n e t profit, after paying debenture interest, 
depreciation, etc., was £434,984, as com pared 
w ith  £419,376. As already reported , the 
o rd inary  dividend is m ain tained  a t 10  per cent, 
and  the general reserve again  receives £ 100 ,000. 
The balance carried  fo rw ard  rises from  £62,631 
to £87,870. I t  is sta ted  th a t the liquid  assets 
a t D ecem ber 31st last am ounted  to  £3,003,183 
(against £2,987,603).

Broom & W ade, Ltd., record  a profit for the 
year ended Septem ber 30th last am ounting  to 
£256,685, as com pared with £237,533 in the year 
1942-43. A fter provid ing for depreciation 
and  taxation  the  net profit was £36,633 
(£55,455). The o rd inary  dividend is m ain ­
tained  a t 22J p er cent, an d  £32,333 (£33,718) 
is carried  forw ard. N o co n tribu tion  js m ade 
to  the general reserve, w hereas in  the previous 
year a sum  o f £17,692 was allocated. A pplica­
tion  has been m ade fo r perm ission to  issue at 
a prem ium  to shareholders a p a rt o f  the 440,000 
ord inary  shares o f  5s. each  created  in  1942.

Clarke, Chapman & Co., L td., rep o rt an 
increase in profit o f  £12,845 to £135,292 for the 
pas t year. A sum  o f  £20,000 is again p u t to 
reserve and  £20,000 (against £ 10 ,000) is tran s­
ferred  to  staff pensions reserve. T he o rd inary  
dividend is again 12 J  per cent, and  the balance 
carried  fo rw ard  is increased from  £38,903 to 
£41,415.

The Midland Counties E lectric Supply Co., L td.,
is paying a final d ividend o f  5 p er cent., again 
m aking 8 per cent, for the  year. T he trading 
profits o f  the  com pany  an d  the  operating  
com panies, a fter taxation , w ere £850,919 
(against £854,041) o f  w hich £521,987 (against 
£528,072) is ap p ro p ria ted  fo r  the  operating  
com panies’ depreciation  an d  reserves. The 
com pany’s net revenue a fter m eeting  debenture 
an d  lo an  in terest an d  tax, rose from  £267,779 
to  £275,902.

The North E astern  E lectric Supply Co., Ltd.,
is paying a final dividend o f  4 }  p e r cent., again 
m aking 7 per cent. T he trad ing  profit am ounted  
to  £2,237,240, com pared  w ith  £2,031,510 in 
the previous year. T he net p ro fit was £261,152 
(£262,481), after p rov id ing  fo r  interest, taxation, 
depreciation , deben ture  stock redem ption , p lan t 
renew als, im provem ents an d  deferred  repairs. 
The carry -fo rw ard  is increased fro m  £232,595 
to  £234,409.

The County of London E lectric Supply Co., Ltd.,
is m ain tain ing  its o rd inary  dividend fo r the 
year a t 8 per cent, by a final paym ent o f  5 per 
cent. P relim inary  figures give the net profit 
fo r 1944 as £534,923 against £520,968 fo r the 
previous year.

The South London E lectric Supply Corporation, 
Ltd., announces a  first and  final d iv idend of 
7 p er cent., the  sam e as las t year, w hich is again 
to  be p aid  in  p a r t  by d raw ing from  reserve. 
T he net profit fo r 1944 was £22,965 (against 
£31,354).

The Notting Hill E lectric L ighting Co., Ltd.,
is to  pay  the d iv idend on  its 6 per cent, cum ulative 
preference shares fo r  the  3-j years ended 
D ecem ber 31st, 1942. T he net revenue fo r 1944 
was £46,579, as against £36,713 in  1943. A 
sum  o f  £55,317 is carried  fo rw ard .

The Richmond (Surrey) E lectric Light & Power 
Co., L td ., recom m ends a first an d  final dividend 
o f  6 per cent. (sam e). T he net p ro fit fo r 1944 
was £9,313 (against (£8,574).

The City of London E lectric L ighting Co., Ltd.,
is raising its o rd inary  d ividend from  53 to  6 
per cent, fo r 1944. T he net profit was £88,450 
con trasted  w ith  £55,623 fo r  1943.

The B ritish Power & L ight Corporation, Ltd.,
from  a net pro fit o f  £382,432 (against £335,483) 
is m ain tain ing  its d iv idend a t 7 p er cent, by a 
final paym en t o f  5 p e r  cent.

The North W ales Pow er Co. is again  paying 
a d iv idend o f  5 J p e r  cent.

The Lancashire E lectric Light & Power Co.
announces a p ro fit o f  £369,588 fo r 1944 (against 
£370,466) from  w hich a  final div idend o f  5 
per cent, (m aking 7 i  p e r  cent.) is again  paid.

The Clyde Valley E lectrical Power Co. is
again  paying a final o rd inary  dividend o f  5 per 
cent., m aking  8 p e r cent, fo r  the  year.

E lectrical D istribution o f Y orkshire, L td.,
announces a  final d iv idend o f  4 J  p er cent., 
m aking 9 per cent, fo r the year (sam e).
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The Northam pton Electric Light & Power Co., 
Ltd., is to pay a dividend o f  6 per cent., again 
m aking 10 per cent, for the year. The net 
profit, a fter providing for all taxation, was 
£62,365 (£66,421) and the carry-forw ard  £98,290 
(£95,738).

The Rushdcn & D istrict E lectric Supply Co., 
Ltd., proposes to pay a final dividend o f 5 per 
cent., m aking 9 per cent, (same) for the year 
ended D ecem ber 31st last. The net profit, 
after taxation, am ounted  to £5,908 (£7,639), 
£13,799 (£12,941) being carried  forw ard.

The Llanelly & District Electric Supply Co., 
Ltd., is paying a 6 per cent, dividend (same) for 
the past year.

The Farnham  Gas & Electricity Co. proposes 
to pay a final dividend o f 3 ft per cent., m aking 
6J per cent, for the year (against 6 ft per cent.).

Crabtree Electrical Industries, L td., are m ain­
taining their interim  dividend at 5 per cent.

The Ransome & Maries Bearing Co., L td., is 
again paying an interim  dividend o f 9 per cent.

The Delhi Electric Supply & Traction Co., Ltd., 
has been notified o f the Provincial G overnm ent’s 
intention to purchase the undertak ing  referred 
to in the “ E lectric L icen ce” which is considered 
to include the tram w ays.

Taylor Tunnicliff (Electrical Industries), Ltd., 
are m aintain ing  their dividend at 10 per cent.

New Companies
Tyne & W ear Electrical Co., L td.— Private 

company. Registered F ebruary  15th. C apital, 
£15,000. O bjects: To acquire the businesses 
carried on a t East Boldon as the Tyne & W ear 
Electrical Co., and  a t Sunderland as Cow per 
Shaw & Co. D ire c to rs : A. N . Cow per, 44, 
Dykelands Road, Sunderland ; and R. J. M organ, 
7, N atley Avenue, East Boldon. Registered 
office: Station A pproach, East Boldon, D urham .

Hales & Co. (East Anglia), L td.— Private 
company. Registered F ebruary  15th. C apital, 
£500. O bjects: To carry on  the business o f  
m anufacturers of, and dealers in, radio and 
electrical apparatus and  accessories, etc. F irs t 
d irec to rs: W. J. H ales and Joy M. H ales, 
both o f  162, Low estoft R oad, G orleston , 
which is the registered office.

Headlands R efrigerator P arts, L td.— Private 
company. Registered F ebruary  15th. C apital, 
£5,000. O bjects: T o  carry on  the business 
of m anufacturers of, and  dealers in, refrigerators 
and parts, electrical and general engineers, etc. 
D irectors: T. P. H eadland, 50, A bbotsw ood 
Road, S.W .16; and L. T . P. H eadland, 36a, 
Eaton Place, Brighton, bo th  directors o f  Thos. 
P. H eadland, L td .; and W. C urtis, 72, H ighbury 
New Park, N .5. R egistered office: 164/8,
W estm inster Bridge R oad, S .E .l.

Lloyd-Metcalfe Designs, L td .—Private com ­
pany. R egistered F ebruary  14th. C apital, 
£100. O bjects: T o  carry on the business of 
electrical, m echanical and general engineers, 
designers for engineers, m anufacturers of, and 
dealers in  radio  appara tus and  cinem a and 
theatre equipment-, etc. D irectors: P. H.
I lovd 13  Y ork  R oad, Leam ington S pa; and 
F  r ,  M etcalfe, 34, C handos Street, Leam ington 

S e c r e t a r y : M. G . H aden. Registered
o f f i c e :  13  Y ork  R oad, Leam ington Spa.

Companies’ Returns
Statements of Capital

Electricity Services, L td.— C apital, £5,000 in 
£ f  shares. R e turn  dated  N ovem ber 16th,
1944. 4,975 shares taken  up. £4,915 paid. 
£60 considered as paid. M ortgages and ch arg es: 
Nil.

W oodstock & District E lectrical Distribution 
Co., Ltd.— Capital, £10,000 in 10,000 ordinary  
shares o f £1 each. R eturn  dated  June 21st (filed 
A ugust 20th, 1944). 3,978 shares taken  up.
£304 paid. £3,674 considered as paid. M ort­
gages and  ch a rg es: £5,000.

Increase of Capital
Stanley Cooper, L td.—The nom inal capital 

has been increased by the addition o f £ 1,000 in 
£1 o rd inary  shares beyond the registered capital 
o f  £500.

Mortgages and Charges
Electroflow Battery & Engineering Co., L td.—

D ebenture dated  January  29th to secure £750, 
charged on the com pany’s undertaking and 
property , including uncalled capital. H o ld e rs : 
M. Pom eroy and  M arcus H arris & Lewis, Ltd.

Bankruptcies
K. G. Burfield, electrical contractor, Espere, 

C ouchm ore Avenue, C layhall Avenue, Ilford, 
Essex.—The adjourned public exam ination of 
this deb to r was held recently at the Shire Hall, 
C helm sford. I t had  been reported  previously 
tha t the sta tem ent o f  affairs showed a deficiency 
o f £300 on liabilities o f  £406. In  January, 1944, 
deb tor com m enced trading  in partnership  at 
C laybury Broadway, Ilford. Shortly after­
w ards the business was transferred to a lim ited 
com pany. In  June, 1944, deb to r’s co-director 
resigned, and his holding in  the com pany was 
taken  by d eb to r’s wife. T he com pany’s business 
suffered th rough  evacuation o f custom ers, and 
in O ctober last year a w inding-up order was 
m ade. T he goodwill and  effects o f the com ­
pany’s business were sold for £360. H.e 
a ttribu ted  his failure to inadequate rem unera tion  
from  the com pany and  his ow n ill-health. 
T he exam ination  was adjourned.

E . C. Mould, electrical retailer, 24, W estrow  
G ardens, Seven Kings, and  lately 28, Clements 
R oad, Ilford, and  The Facade, H igh R oad, 
G oodm ayes.— F irst and  final dividend of 
Is. 10Jd. in the £ payable M arch 7 th  a t 42, 
T avistock  Square, L ondon, W .C .l.

P. W . Penty, electrical con trac to r, trad ing  as 
the Sackville Electrical -Co., 38, M annville 
T errace, B radford, Y orks. —  O rder m ade 
F ebruary  15th rescinding the receiving order and 
dism issing the petition  dated  A pril 19th, 1928, 
as debts have been paid  in full.

G. C. Pinney and A. E . Miller, wireless and 
electrical dealers, trading as G ranby  Service 
Co., 4, G ranby  Street, L ittleport, C am bridge.— 
A pplication for discharge to be heard  on 
M arch 21st a t the G uildhall, Cam bridge.

J. Gibbons, radio dealer, 176, A bbey Street 
and lately 240, A bbey Street, D erby.— Proofs 
for dividend by M arch 7th to the trustee, 
M r. A. J. Rogers, 22, Regent Street, Park 
Row, N ottingham , Official Receiver. -
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STOCKS AND SHARES
T u e s d a y  E v e n in g .

T H E  o u ts ta n d in g  fe a tu re  in  th e  S to ck  
E x ch an g e  m a rk e ts  is th e  s tre n g th  o f  

secu rities  o f  a ll k in d s , m o re  p a rtic u la rly  
th o se  o f  th e  g ilt-edged  d esc rip tio n  a n d  w h a t 
h a s  co m e  to  be  ca lled  th e  “  b lu e-ch ip  ”  class 
o f  o rd in a ry  sh a res . A m o n g s t th e  la t te r  th e re  
a re  B ritish  In su la te d , C a lle n d e r’s, H e n le y ’s, 
T u b e  In v e s tm e n ts  a n d  v a r io u s  o th e rs  in  
c o m p a n ie s  w hich  h av e  ach iev ed  a financia l 
p o s itio n  w h ich  en title s  th e ir  sh a res  to  be  
c o n s id e re d  f ro n t- ra n k  in d u s tr ia ls . T h e  m o re  
sp e cu la tiv e  issues, su ch , fo r  in s tan c e , as 
th o se  in  th e  ra d io  g ro u p , h a v e  ra th e r  fa llen  
in to  th e  b a c k g ro u n d  fo r  th e  tim e  being .

I t  is  o f  p ass in g  in te re s t to  n o tice  the  
A m erican  “  P o o r  M a n ’s B o o m ,”  as  N ew  
Y o rk  calls it. T h is  h a s  ta k e n  p la c e  in  th e  
W all S tre e t S to ck  E x ch an g e , a n d  w h ere  
sp e cu la tiv e  sh a res  o f  A m e ric a n  ra i lro a d s  a n d  
in d u s tr ia ls  h a v e  su b s ta n tia lly  im p ro v e d  in  
p rice  u n d e r  th e  p re ssu re  o f  p o p u la r  d e m an d . 
T h e re  is, by  th e  w ay , a  p ro p o sa l  in  A m erica  
to  ta x  th e  p ro fits  m a d e  b y  sp e c u la to rs  in  
p ro p e r ty  a n d  in  s to c k s a n d  sh a res , th e  ta x  
to  be  lev ied  o n  p ro fits  m a d e  by  w artim e  
sp e cu la tio n . T h e  su g g e stio n  co m es f ro m  th e  
c h a irm a n  o f  th e  F e d e ra l R eserv e  B o a rd . 
M ovem ents in P ric e s

T h e  o n ly  re c o rd a b le  c h an g e  in  e lec trica l 
g ilt-ed g ed  sto c k s is  a  rise  o f  1 to  107 in  
C e n tra l E le c tric ity  B o a rd  4 j  p e r  cen t, o f  
1951-73 . O rd in a ry  sh a re s  in  th e  f ro n t- ra n k  
class o f  m a n u fa c tu rin g  a n d  e q u ip m e n t c o m ­
p an ies  a re , h o w ev er, m o stly  b e tte r . C a lle n ­
d e r ’s, f o r  ex am p le , t re a d  c lose u p o n  th e  heels 
o f  £ 6 . M id la n d  E le c tric  M a n u fa c tu r in g  a re  
2s. 6d. h ig h e r  a t  7 f . D e  la  R u e  sh a res  h av e  
g o t in to  d o u b le  f ig u res : T u b e  In v estm en ts  
reco v ered  to  5 | .  O n  th e  o th e r  h a n d , declines 
h a v e  m a d e  B ritish  In su la te d  5 , M u rex  5 k
a n d  W estin g h o u se  B rak es  76s. R e v o  w en t 
b a c k  6d. to  43s. 6d. a n d  th e re  w ere fa lls  o f  a  
few  p en ce  in  tw o  o r  th re e  o th e r  p rices in  th is  
g ro u p . S h ares o f  co m p an ies  en g ag ed  in  the  
h eav y  in d u str ie s  a re  a ttra c tin g  m o re  su p p o rt. 
B a b c o c k  &  W ilcox  a t  54s. a n d  V ick ers  a t 
19s. 3d. a re  b e tte r .

T h e  E le c trica l D is tr ib u tio n  o f  Y o rk sh ire , 
L td ., h a s  d ec la red  th e  u su a l d iv id en d , m ak in g  
9 p e r  cen t, fo r  th e  year. A  sim ila r  ra te  h as 
b een  p a id  fo r  a t le a s t fifteen  y ears  a n d  th e  
p ro fit h as s te ad ily  in c rease d  since 1930. T he 
sh a res  a re  q u o te d  a t  46s. L a n c a sh ire  
E lec trics  a re  6d. b e tte r  o n  th e  w eek a t  38s. 
a n d  L lan e lly  a t  28s. h av e  g a in ed  Is. C lyde 
V alley a t 2£  a n d  S co ttish  P o w er a t 41s. have  
b o th  ad v an ce d .

C a n a d ia n  M a rc o n is  re a c te d  a  trifle , to  
12s. 6d ., a f te r  th e  recen t sh a rp  rise . In te r ­
n a tio n a l “  T el. & T e l.”  h o ld  th e ir  ad v an ce d  
figure o f  30. T h e  C a b le  & W ireless m a rk e t 
is  u n in te re s tin g , th e  5^ p e r  cen t, p re fe ren ce  
be in g  10s. lo w er a t  117£.

M a tte rs  o f  M o m en t

T h e  C ity  o f  L o n d o n  E le c tric  L ig h tin g  C o . 
gave th e  m a rk e t a  p le a s a n t  su rp r ise  by  
ra is in g  to  6 p e r  cen t, th e  d iv id e n d  o n  th e  
o rd in a ry  sh a res . L a s t y e a r ’s d iv id e n d  w as 
5£ p e r  c e n t.— n o t fu lly  e a rn e d  o n  th e  y e a r ’s 
o p e ra tio n s . T h e  p rice  o f  40s. is th o u g h t 
lik e ly  to  go  b e tte r . F ra n c o  S igns h a s  m a d e  
its  new  issu e  a t  13s., a n d  th e  sh a re s  a re  
q u o te d  a t  2s. 3d. p re m iu m . C ra b tre e  E lec­
tr ic a l In d u s tr ie s  c h an g e  h a n d s  o n  th e  basis 
o f  44s. cu m  th e  u su a l in te r im  d iv id en d  o f  
5 p e r  cen t, ju s t  d ec la red . W a tfo rd  E lec trics 
a re  a  sh a d e  h a rd e r  a t  6s. 3d.

In d ia n  b u y in g  is sa id  to  h av e  c au sed  th e  
ra lly  to  66s. 6d. in  C a lc u tta  T ra m s . B raz ilian  
T ra c tio n s  ro se  a  fu r th e r  $ 1 ; th e  in c rease  in 
e a rn in g s  a t tr a c ts  a t te n tio n . A  n u m b e r  o f  
final d iv id en d s for* 1944 h av e  b een  d ec la red  
b y  H o m e  e lec tr ic ity  su p p ly  c o m p a n ie s ; m o st 
o f  th e m  a re  a t  th e  sa m e  r a te  as  in  th e  p re ­
ce d in g  year.

N o ttin g  H ill E le c tric
A fte r  b e in g  o u t  o f  th e  d iv id en d  lis t  fo r  

3Jj  y ears, th e  N o tt in g  H ill E le c tric  L ig h tin g  
C o . r e tu rn s  w ith  a  p a y m e n t o n  its  6 p e r  cen t, 
p re fe ren ce  sh a re s  o f  2 1  p e r  cen t, less tax . 
T h e  o rd in a ry  sh a re s  a re  a ll h e ld  b y  th e  
M e tro p o li ta n  E le c tric  S u p p ly  C o . B efore 
th e  w ar, th ey  u sed  to  receive g o o d  d iv id en d s. 
F o r  th e  th re e  y ears  1933 to  1935, th e  a n n u a l 
d iv id e n d  w as a  li t t le  o v e r 11 p e r  c e n t. I t 
fell aw ay  to  8 p e r  cen t, fo r  th e  tw o  fo llo w in g  
y ears  a n d  fo r  1938, 5 p e r  cen t, w as p a id . 
F o r  1939 th e  o rd in a ry  rece iv ed  n o th in g . 
T h e  p rice  o f  th e  6 p e r  cen t, p re fe re n c e  d ro p p e d  
to  a  n o m in a l £8  p e r  sh a re , b u t  so  sm a ll w as 
th e  a m o u n t o f  b u sin e ss  in  th e m  th a t  th e  
official q u o ta t io n  w as rem o v ed . T h e re  h as 
alw ays b een  a  lim ite d  m a rk e t, a n d  fo r  so m e 
tim e  p a s t  b u y e rs  h a v e  p re d o m in a te d . T h is  
is th e  case  a t th e  p re se n t tim e , th e  £ 10  sh a res  
be in g  q u o te d  a t  12 f, a  rise  o f  45s. o n  the  
w eek.

N ew  Issues

T h e  Y o rk sh ire  E le c tric  P o w e r  C o ., re q u ir ­
in g  m o n ey  to  fin an ce  ex ten s io n s  n o w  in  
c o u rse  o f  c o m p le tio n , h a s  p la c e d  p riv a te ly  
£412,300 3jr p e r  cen t, d e b e n tu re  s to c k  a t 99£. 
T h e  sto ck  h as b een  issu ed  to  in s titu tio n a l 
in v es to rs  a n d , th e  b ro k e ra g e  b e in g  $ p e r  
cen t., th e  c o m p a n y  w ill rece ive  99}. T h e re  
is a lre a d y  a n  a m o u n t o f  £ 1 ^  m illio n  o f  th is  
s to c k  q u o te d  in  th e  m a rk e t  a t 100^ , b u t  th e  
n ew  s to c k  w ill n o t  b e  d e a lt in  fo r  a t leas t 
six m o n th s .

T h e  N o r th  M e tro p o li ta n  P o w e r  S ta tio n  
C o . h a s  d ec id ed  to  red eem  its  o u ts ta n d in g  
5 p e r  cen t, se co n d  m o rtg a g e  d e b e n tu re  s to c k  
a n d  a t th e  sam e tim e  to  o ffe r th e  c o n v e rs io n  
r ig h t  in to  a  new  3 |  p e r  cen t, s to c k . T h e  
a m o u n t o f  th e  la t te r  r e q u ire d  fo r  th e  c o n ­
v ersio n  is £674,500, in  a d d it io n  to  w h ich ,



M arch  2, 1945
E l e c t r i c a l  R e v i e w 329

ex p en d itu re  o n  the  c o n s tru c tio n  p ro g ram m e 
will re q u ire  a n o th e r  £825,500, b rin g in g  the 
to ta l issue u p  to  £1,500,000.

Radio H opes

T he m a rk e t in  ra d io  sh a res is a ttra c tin g  
less a tte n tio n  th a n  u su a l ow ing, it m ay  be, to  
o ther specu la tiv e  d e p a r tm e n ts  being  m ore 
in teresting  a t th e  m o m e n t. T h ere  co n tin u es  
to  be a fa ir  tu rn o v e r  in  th e  p o p u la r  sha res , o f  
which C o sso r a n d  P h ilço  a re  rep re sen ta tiv e  
exam ples. T h e  b usiness is so  evenly  b a lan ced  
betw een buyers a n d  se llers th a t  the  daily  
fluc tuations in  p rices a re  m ostly  o n  a n a rro w  
scale. C o sso rs  a re  9d. h ig h e r a t 32s. 9d. 
The d isp o sitio n  is to  w ait u p o n  the  co u rse  o f  
events. Ju s tifica tio n  fo r  the  p re sen t high  
prices is to  be fo u n d , a c co rd in g  to  the 
sup p o rte rs  o f  th is  m a rk e t, in  th e  id ea  th a t  
the p o st-w ar poss ib ilities a re  as extensive as 
they are  vague. S p ecu la tio n  loves n o th in g

so  m u ch  as p ro sp ec ts , a n d  w hen  these  are  
fav o u ra b le , S to ck  E xch an g e  p rices co n fo rm  
to  a se n tim en t w hich  ca rr ie s  w ith  it m o re  
o p tim ism  th a n  logic.

B .T .H . S h ares
H o ld e rs  o f  B ritish  T h o m so n -H o u s to n  7 p er 

cen t, p re fe ren ce  sh a re s  h av e  no w  received  
the  fo rm a l o ffer o f  th e  A sso c ia ted  E lec trica l 
In d u s tr ie s  6 p e r  cen t, p re fe ren ce  sh a res , 
p a r tic u la rs  o f  w h ich  w ere p u b lish e d  ea rly  in  
th e  m o n th . O n  th e  s tren g th  o f  th is p ro p o sa l,
B .T .H . 7 p e r  cen t, p re fe ren ce  ro se  Is . 6d. to  
36s., th e  p rice  a t  w hich  A sso c ia ted  E lec trica l 
In d u s tr ie s  w ill p ay  fo r  fra c tio n s  w hen  these  
co m e to  b e  d e a lt w ith . A ll p a s t experience  
goes to  sh o w  th a t  som e sh a re h o ld e rs  neglect 
to  ta k e  a d v a n ta g e  o f  th e ir  o p p o r tu n ity  fo r  
co n v e rtin g , an d  th is  p a ra g ra p h  m ay  serve as 
a re m in d e r to  B .T .H . p re fe ren ce  sh a re h o ld e rs  
th a t  they  sh o u ld  n o t  fail to  a cce p t th e  offer.

\EW PATENTS
E le c t r ic a l  S p e c ific a t io n s  R e c e n t ly  P u b lis h e d

The numbers under which the specifications will be 
printed and abridged are given in parentheses. 
Copies o f  any specification  ( 1 .9. each) may be 
obtained from  the Patent Office, 25, Southampton  

Buildings, London , W .C .2.

AK T.-G ES. Brown Boveri & Cie.— “ Electric 
sw itching devices.”  6908/43. M ay 6th,

1942. (567359.)
Belling & Lee, L td ., and  C. W. H eath .— 

“ Spring-contact prongs for electrical connec­
tions.” 9874. June 18th, 1943. (567302.)

Belling & Lee, L td., and  E. M. Lee.— “ Spring- 
contact prongs for electrical connections.” 
9875. June 18th, 1943. (567303.)

Bendix A viation C orpn .— “ Emergency tran s­
m itters.”  12757/43. July 10th, 1942. (567334.)

H. E. B rain and  A utom atic  T elegraph & 
Radio T ransceiver Co., L td .— “ E lectro­
mechanical sw itch.” 15626. Septem ber 23rd,
1943. (567277.)

British T hom son-H ouston  Co., L td .—■ 
“ M ethod o f  m aking electric coils and coils 
produced thereby .” 7938/43. M ay 19th, 1942. 
(567319.) “ Electric circuit overload protective
apparatus, particu larly  for use in electric dis­
tribution system s.” 12814/43. A ugust 15th,
1942. (567386.)

British T hom son-H ouston  Co., L td. (G eneral 
Electric C o.).— “  A pparatus for testing by X-ray 
ionisation .”  17512. O ctober 25th, 1943. 
(567280.)

British T hom son-H ouston  Co., L td ., and
C. J. E. D ixon.— “ E arth ing  o f electrical net­
works.”  8208. M ay 24th, 1943. (567264.)

British T hom son-H ouston  Co., L td., and
G. T. G rapes.— “  C ircuit arrangem ent for 
operating electric discharge lam ps.” 5394. 
April 5th, 1943. (567377.)

British T hom son-H ouston  Co., L td ., J. G. 
Weilings and  B. W ithers.— “  O peration  o f 
electric fuses.” 12190. July 27th, 1943.
(¡67347.) „  T , . .  „

C hloride E lectrical S torage Co., L td. (J. C.

D uddy).— “ Electric storage batteries or accum u­
la to rs .” 2080. February, 8th, 1943. (567294.)
“ C ontainers for electric storage batteries or 
accum ulators.”  2081. February- 8th, 1943. 
(567295.)

D uratube  & W ire, L td ., and  J. Veit.— 
“ Electrical conductors and cables.” 6630. 
April 27th, 1943. (567317.)

Electric T ransm ission, L td., and E. C. 
G um brell.— “ Electric switches and  contact 
arrangem ents therefor.” 12672. A ugust 5th,
1943. (567329.)

Electroflo M eters Co., L td., and H. W. 
Beara.— “ Indicating  o r controlling mdans or 
devices.” 7457. M ay 11th, 1943. (5673Q0.)

E lectrolux, L td .— “ V acuum  cleaners.” 
13786/43. July 24th, 1942. (A ddition to
536850.) (567351.)

G eneral Electric Co., L td., and E. M. Hickin. 
— “ C oncentric cables and wave guides.” 
1990. F ebruary  13th, 1942. (567287.)

R. P. H. H inds.— “ Portable electric hand 
lam ps such as inspection lam ps.”  18767. 
N ovem ber 11th, 1943. (567314.)

Londex, L td ., and  W. H. Sm ith.— “ Devices 
for detecting, m easuring or controlling the 
electric conductivity o f  liquids.”  14003. A ugust 
27th, 1943. (567275.)

M allory M etallurgical Products, L td .— 
“ W elding electrode holders.”  12833/43. 
A ugust 7th, 1942. (567387.)

Philips Lam ps, L td ., and  J. H . De Boer.— 
“ Photograph ic flashlight lam ps.” 420. 
January  8th , 1943. (567363.)

Revo Electric Co., L td., and F. H. Reeves.— 
“  L ighting fittings em bodying a  linear light 
source.” 14603. Septem ber 7th, 1943. 
(567276.)

S tandard  Telephones & Cables, L td .— 
“  Carrier wave circuit pro tection .” 13995/43 
June 23rd, 1942. (567352.)

J. Stone & Co., L td., and G. H . K yte.— 
“ Electric regulators o f the carbon pile type ” 
5080. M arch 30th, 1943. (567341.)
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CONTRACT INFORMATION
A c c e p te d  T e n d e r s  a n d  P r o s p e c t iv e  E le c t r ic a l  W o r k

Contracts Open
Where “ Contracts Open ”  are advertised in our 
“  Official N otices ”  section the date o f  the issue 

is given in parentheses.
Belfast.— M arch 6th . E lectricity D epartm en t. 

M aterials including feeder and  section pillars, 
arm ourclad  com pound-filled 6,600-V switch- 
gear, m eters and  in strum en t transform ers, l.v. 
fuse units, cu t-outs, jo in t boxes, cables, lam ps, 
sw itch tripp ing  batteries and  charging  equ ip ­
m ents, etc. (F eb ruary  9th.)

Leeds.— M arch  14th. T ran sp o rt D e p a r t­
m ent. 750-kW  au tom atic  m ercury-arc rectifier 
equipm ent, com plete w ith high- and low- 
voltage D C sw itchgear. (See this issue.)

P lym outh.— M arch 1.0th. E lectricity D ep art­
m ent. Synchronous m otor-driven  tim e switches. 
(F eb ru ary  23rd.)

Southend-on-Sea.— M arch 31st. E lectricity 
D epartm ent. H ouse service m eters. (See this 
issue.)

Orders Placed
Bedford.— Electricity Com m ittee. A ccepted 

fo r twelve m onths.. C ables.— Siemens Bros. 
L am ps.— Cryselco.

London. —  F u l h a m .  —  Electricity  C om ­
m ittee. A ccepted. Low -pressure pipew ork. 
S tew arts & Lloyds. T u rb o -a lte rn a to r and 
condenser.— M etropo litan  Vickers.

Middlesbrough. — C orpora tion . Accepted. 
Electric battery  fo r refuse collecting vehicle 
(£202).— Y oung A ccum ulator Co.

Contracts in Prospect
Particulars o f  new works and building schemes fo r  
the use o f  electrical installation contractors' and  
traders. Publication in this section is no guarantee 
that electrical work is definitely included. A lleged

inaccuracies should be reported to the Editors.
A lfreton.— Pithead  baths, Pilsley C olliery; 

A rchitects’ D epartm ent, M iners’ W elfare C om ­
m ission, Ashley C ourt, A shtead, Surrey.

Beeston.— H ouses, D ovecot L ane (£4,400), for 
U .D .C .; Briggs & C o., builders, Beechdale 
R oad, N ottingham .

Blackburn.— B uild ings; W. Livesey & Sons, 
L td ., N ova Scotia Saw Mill.

Brighton.— A dap ta tion  o f  R oyal Sussex H otel 
as tra in ing  college ex ten sio n ; borough  architect.

B ristol.— R estoration  o f  offices a t C ouncil 
H ouse (£8,000); H . M. W ebb, bo rough  engineer, 
7, College Fields, Clifton.

Bromsgrove.— H ouses a t C obnall Lane, Cats- 
hill, B urcott R oad  and  R ubery for U .D .C .; 
J. E. Seabright, architect, 1, C orbett Avenue, 
D roitw ich.

Cumberland. — M aternity  H om e, P enrith  
(£13,360); Leslie & Sons, L td ., builders, Coach 
R oad, W hitehaven.

D arwen.— C entral bus sta tion  (£50,000); E. 
M arsden, bo rough  surveyor, T ow n H all.

Gateshead.— C onversion  o f  prem ises in  Bens- 
ham  R oad, Saltwell R oad, V icto ria  R oad  and 
Askew R oad  in to  fia ts; bo rough  engineer.

Glasgow.— Substation , e tc . ; Scottish F arm ers’ 
D airy  Co., L td.

K ent.— School im provem ents, hu ts an d  equ ip­
m ent (£43,000); county  architect.

Leicestershire.— School canteens (£8,288); 
county  architect.

London.— C a t f o r d . — M ill extension and 
transfo rm er house, L oam pit V ale; C. G . Eaglen.

M anchester.— W orks add itions for R. P. 
Law son, L td . ; W . T h o rp e  & Son, L td., building 
con trac to rs , C hester R oad , C ornbrook , M an­
chester, 16.

Middlesex.— M ortuary , W est M iddlesex H os­
p ita l (£2,350) and  ad ap ta tio n  o f H am p to n  C ourt 
H ouse as in s titu tio n ; county  architect.

Newcastle - on - Tyne.— A dditions for the 
W oodbine L au n d ry ; T . H utch inson  & Son, 
builders, Elswick R oad.

N orthants.— Extensions to  W ellingborough 
G ram m ar School; J. Perkins, county  architect, 
C ounty  H all, N orth am p to n .

North Riding.— A dditional tem porary  accom ­
m odation  a t C lifton W ithou t Ju n io r and  In fan t 
School and  S altburn  School (£2,700); county 
architect, C ounty  H all, N orthallerton .

Northwick P a rk .— N ew  C haring  C ross H os­
p ita l; governors.

Pendleton.— D ining room  and  k itch en ; Yar- 
w ood’s, L td ., build ing  con trac to rs , M oss Lane 
Bridge, A ltrincham , Cheshire.

Peterhead.— Proposal to  install p lan t for 
freezing fresh herrings a t P eterhead  and  F raser­
burgh for H erring  Industry  B o ard ; T. B uchan, 
chairm an o f  P eterhead  F isherm en’s Com m ittee.

Reddish.— School kitchen an d  dining ro o m ; 
H enry Bardsley & Sons, L td ., builders, B ooth 
Street, S tockport.

Sharston.— C en tra l kitchen for school m eals; 
M ertees C onstruc tion  C o., L td ., build ing  con­
tractors, 25, C ross S treet, M anchester, 2.

W arrington.— W orks a d d itio n s; W illiams, 
T a rr , L td ., build ing  con trac to rs , Bewsey Road.

M ortuary , Iso la tion  H o sp ita l; J. Y . Hughes, 
bo rough  surveyor, M unicipal Offices.

W arw ickshire.— A dditions, R ugby Technical 
College (£2,000); county  architect.

N ikola Tesla

TH E  C om m em orative L ecture  on  N iko la 
T esla given by D r. (now  Sir A rthur) 

F lem ing a t the In stitu tion  o f E lectrical Engineers 
on N ovem ber 25th, 1943, has now  been published 
by the Y ugoslav G overnm ent. In  th is edition, 
w hich runs to tw enty-four pages and  includes 
eight p lates illustrative o f  T esla’s researches, the 
lecture is preceded by a sho rt fo rew ord  relating 
to  cond itions in  the B alkans, w hich a t th a t time 
caused Tesla to  leave his coun try  for the U nited  
States, and  a m ap  o f  the h istorical provinces o f 
Y ugoslavia.
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Specialists in the moulding of Poly­
styrene, Polythene and Cellulose 
Acetate as applied to the Electrical 
Industry.
W e  shall be very pleased to forward 
any information requested.

I N J E C T I O N  
M O U L D E R S

J2 id . (Bureau I) 
W estm ore land  Road, London, N .W .9

T e le ph o ne  : C O L in d a le  8868/9

  T H E  ■—

S E N I O R  S E R V I C E ”

   o f --------------------------------

M a n u f a c t u r i n g  

E l e c t r i c a l  a n d  L i g h t  

M e c h a n i c a l  

E n g i n e e r i n g

•  L A B O R A T O R Y  A N D  TEST  

EQ U IP M E N T ,

IN D U C T A N C E S  O F  A LL  

TYPES FO R  T R A N SM IT T E R S  

FO R  H O M E  A N D  

T R O P IC A L  USE

A dm ira lty  and A ir  M in is try , etc.

J O Y C E  E N G IN E E R IN G  LTD.
25 Finchley Lane, Hendon, London, N.W.4

P h o n e :  H E N d o n  7437-8-9

VISUAL TWO - D IM EN SIO N AL de­
lineation of any recurrent law.
RELATIVE T IM IN G  OF EVENTS and 
other comparative measurements with 
extreme accuracy.
PHOTOGRAPHIC RECO RD ING  of 
transient phenomena. >
SIM ULTANEO US IN D ICAT IO N  of 
two variables on a common time axis

Com plete ly em bracing all the above func­
tions, the  unique C o sso r D O U B L E  BEAM  
Cathode Ray Tube as embodied in Model 339 
O scillograph , is in h erently  applicable to  all 
problem s arising  in the

R E C O R D IN G  
IN D IC A T IN G  and 
M O N IT O R IN G  

of effects and events in E lectrica l eng ineer­
ing ; and in M echanical engineering when 
the  effects can be made available as a voltage. 
R e cu rre n t traces are  studied visually and 
transients may be photographically recorded 
w ith  Model 427 C am era .

A. C. COSSOR Ltd
In stru m e nts Dept.

C o sso r House, London, N .5 
’Phone : C A N o n b u r y  1234 (30  lines). 
’G ra m s : A m p lif ie rs Phone  London.
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Equip your electrically driven machines 
with the “  right ”  control gear — 
IGRANIC, which will give positive 
protection to motor and machine and 
keep them working to secure maximum 

production.

Illustration shows IG R A N IC  Contactor 
Panel for control o f Travel motion of 

6-ton Slab Charger for Steel Mill.

IG R A N IC  E L E C T R IC  C ? L TP
B E D F O R D  &  L O N D O N
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AUSTIN WALTERS I M I ™
M A N U F A C T U R E R S  O F

ST O R A G E  E Q U IP M E N T

Bins and Shelving
single and double-sided

S T O R A G E  

R A C K S

for
Small Parts 

Removable Trays

T O O L  

C A B I N E T S
35" x  18" x  15" 

Lock and Key

S T E E L  W O R K  B E N C H E S
8 0' X  r 6" x  2 '8 '

Tw o Lockers with Padlock and Key

AUSTIN WALTERS & SON LTD.
O ld  Trafford, M A N C H E S T E R  16

E very  machine passing 

through B rita in ’s Prem ier 

E lectrical R epair W orks is 

tested for high voltage 

breakdown to earth —  for 

your satisfaction and ours ! 

F o r  u r g e n t  w o r k  o f  

national im portance you are 

still invited to ring Southall 

day or night —  “  it ’s never 

too late to m end.”

COLLINS
C ollins E lec trica l L td .

H ea d  O ffice  

115 Clerkenwell Road London EC  1

22  S t .  A lb a n e  P lace  U p p e r  S t .  I s l in g to n  N  I 
,C a n o n b u ry  3 2 2 7 -8  i

L  9 ¿c 11 F e a th e r s to n e  R d .  S o u th a ll  
. S o u th a l l  0168

0.B.L.8 sazuell advertising
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B R I T A N N I C  
C A B L E S

A N  I N D E P E N D E N T  C O M P A N Y ,  M A K E R S  O F  E .H .T .

A N D  L.T . P A P E R  M A I N S  C A B L E S ,  V A R N I S H E D  C A M B R I C

C .T .S .  M I N I N G  T R A I L I N G ,  •• I V E R I T E  ”  I N S U L A T E D  C A B L E S  

A N D  T H i R M O l  L A S T I C  C A B L E S  (P .V .C . )

B R IT A N N IC  E L E C T R IC  C A B L E  & C O N S T R U C T IO N  C O .  L T D .  IV E R  B U C K S  

Te lephone: IV E R  491 Te legram s “ B R IT A N N IC ,  I V E R "

For quick, safe and economical repair 
of commutator s and other electrical
equipment
W estm inster Com m u­
tator Cem ent offers a 
cheap, efficient, quick 
method of curing dam­
aged insulation w ith o u t 
holding up the machine 
for more than half an 
hour. There  is no need 
to remove the arm ature 
or skim the com m utator 
with a g rinder. Dam­
aged mica can be easily 
removed and gaps filled 
with W estm inste r Com ­
mutator Cem ent on the 
spot, making a perm a­
nent repair and saving
considerable tim e, money
and labour.
Used by Electri cal Undertakings 
Government Departments, Lon­
don Passenger Transport Board, 
National Physical Laboratory. 
Railway and Sh ipping Com- 

Collieries, Stores, etc.

Don’t wait
until troub le  develops before 
ordering . W ith  present delays in 
d e live ry  valuable tim e may be lost 
and the machine may rem ain idle 
fo r several days o r w eeks.
Every user of electric motors should 
keep Westminster Commutator Cement 
outfits handy in case of emergency. A 
sound investment I Obtainable direct 
from the manufacturers.
A  c o m p le t e  o u t f it  -« " j  i r \

c o s t s  o n ly  “ I  /  / O

r
^ E S T M IN S T E f  

t m W J T A T C  

c e m e n t

\  f  -

s  .1“; i£ä!  <>.«** v

<>v]5

panies,

WESTMINSTER LABORATORIES LTD West Works, PENN, Bucks.
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B I R M H I G H R M  29

■ n V |T Y O U R  
1 E n O U IR IE S  

nuTom nT ic  
COnTROL GEAR

O / t e
IN T EG R IT Y
c fS T lirt  (PCa^o 

dev 6eTumćaYć 
C H tł ^ lu r t/u c ti

“  M ACINTYRE ”
H I G H - G R A D E
E L E C T R I C A L

P O R C E L A I N S __
are com petitive in p rice , but 
th e ir  su p e rio rity  in qua lity , 
accuracy and efficiency ensure 
a ve ry  R E A L  R E D U C T IO N  
in the  cost of assem bly, etc.

4TT Th e  increasing demand fo r 
these P O R C E L A IN S  has neces­
sitated considerable a lterations 
to  prem ises and plant which 
w ill g reatly  facilita te  production  
and se rv ice .

Enquiries solicited

J A M E S  M A C I N T Y R E  &  GO .  L T D .  
B U R S L E M

Pioneer Producers of Electrical 
----------------Porcelains----------------

R E  W I N  D S
A N D  R E P A IR S

A.C.  A N D  D.C.
U N L IM IT E D  H P

M a n u fa c tu r e r s  o f

M A G N E T IC  SE P A R A T O R S  

A N D  G R A B S
L IFT IN G  M A G N E T S  up to 10 T O N

H E A V Y  M A C H IN E  C A P A C IT Y

HOUCHIN LTD.
TG A R F O R D  ST., L O N D O N ,  E.I4

Phone : C ra m s  :

E A S T  3768 &  3817 G A R F O R D I A ,  L O N D O N
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T h e  e n g in e e r s  r e s p o n s ib le  f o r  e q u ip ­

p in g  500  o f  B r i ta in ’s  P o w e r  S ta t io n s  

p in n e d  th e i r  f a i th  to  T u d o r  A c c u m u ­

la to rs . T h i s  c o n f id e n c e  w a s  ju s t if ie d  

b y  th e  T u d o r  r e c o rd  o f  u n s u r p a s s e d  

effic ien cy  a n d  re l ia b i l i ty .  M a n y  o f  

th e  la rg e s t  b a t t e r y  in s ta l la t io n s  in  th e  

c o u n try  a re  T u d o r ,  a n d  so m e  o f  th e s e

h a v e  b e e n  f u n c t io n in g  w ith o u t  p a u s e  

o r  h i tc h  fo r  o v e r  30  y e a rs . Y o u  sh o u ld  

sp e c ify  T u d o r  fo r  im p o r ta n t  jo b s .

SAFETYLYTE ( P a te n t  N o . 313248 ), 
the  T u d o r  E m ergency L igh ting  
S y s te m ,  is a u tom atic  and  instan­
taneous in  operation. I t  is  insta lled  
in  thousands o f  schools, h ospita ls. 
fa c to r ie s  and  other large buildings.

A C C U M U L A T O R S
T h e  T u d o r  A c c u m u la to r  C o .,  L td .,  

50 , G ro sv e n o r  G a rd e n s , 
L o n d o n , S .W .i .  S L O a n e :  0 1 68 /9

w t  3 5 b / 4 4

R E PAI R S
Venners are now in a position 

to handle a limited amount of 

overhauling, cleaning and oiling 

of time switches of their manu­

facture and which five years 

of disuse probably makes desir­

able, if they are to renew their 

past satisfactory performance.

V E  IM N E R
f in  N G S T  0 N B Y - P A S S  R O A D  N E W  M A L D E N • S U R R E Y  |

TIME SWITCHES LTD.
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N o .  I P u m p

H E R B E R T
MOTOR-DRIVEN CENTRIFUGAL PUMPS

A  robust, self-contained pump . for 
either A.C. or D.C.

W ill  give long, trouble-free service.

No. I No. 2
Height overall     I6|in. 22in.
Maximum immersion   4Jin. 5|in.
Approximate weight   401b. 561b.
Gallons per minute, suds 5 13

against a head of   6ft. I Oft.
Gallons per minute, oil . 2 7

against a head of   6ft. 6in. I Oft.

C A T A L O G U E  S H E E T  O N  R E Q U E S T

ALFRED HERBERT LTD. 
COVENTRY

U S E D  B Y  A D M IR A L T Y ,  M. o f  S., G .P.O ., H .M . 

D O C K Y A R D S  & L E A D IN G  E L E C T R IC A L  F IR M S

FAN DISC LOCK WASHER
V I B R A T I O N  P R O O F

O ve rla p p ing  teeth cannot be flattened. 
Teeth g r ip  and cannot shake loose. 
In «teel o r  pho sp h o r bronze. Sizes from  
10 B.A. Fo r all types of bolts and screws. 

S E N D  F O R  SA M P L E S .

FtAr^

N O R T H  W O O D  ST., ST . P A U L 'S ,  B IR M IN G H A M  I

W
F
k

A s soon as co n d itio n s p erm it, our 
fu ll  ra n g e  o f  ‘ C re sc e n t’ p ort­
able a n d  in se t fires w ill reappear. 
J u s t  n o w  w e are he lp in g  to ‘ tu rn  
on the h e a t ’ in  o ther d irections.

D istin gu ish ed  D esign
Proved Efficiency

MITCHELL -ELECTRIC
L I M I T f D  

88-90, T E N N A N T  STR EET ,
T e l.: MIDland 3096 B IRM IN G H AM  15
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r  1 N
INDUSTRY'S

D DAY
will start on the day that 
Victory is ours.
For our PostWar products
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A T T A C H M E N T S

\ ° ^

F O R  A L L  D U T I E S

A

EEL CHAINS
A c c u ra te  m an u factu re  from  stee l ensures 

rig life , re lia b ility , sm ooth runn ing  ant) 
rength  w ith  low  w e ig h t.

D E L E V A T O R S

T h ç  R e n o fd  and  C o v e n t r y  C h a in  C o m p a n y  L im ite d  

M a n c h e s te r  En g la n d

SurcicalEquipmentSuppues l,d
WESTHEIDS ROAD, LONDON, W . 3

N a m e s  c f  ¿ e e a i  û e r f e r f  s  * / > / > / / * { /  o n  r e v e s t

S m a l l  R iv e t s  
a s p e c ia l it y  

I N  A L L  S I Z E S  F O R  A L L  P U R P O S E S

8 6  - 8 8  C O N S T I T U T I O N  H I L L  
B I R M I N G H A M  I 9

P h o n e :  C O L M O R E  4010

L on d on  A ge n t  : E. J. C o o k so n ,  10 D e vo n sh ire  C ham bers, 
146 Bishopsgate, E .C .2

IMMERSION 
STERILIZER

QUICK BOILING. SEAMLESS BOILER, SIZE 
1 1 1 5 J x 4. FULL AUTOMATIC HEAT CONTROL
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Accuracy
with

Reliability
These  m oving coil in stru m en ts are manufactured 
from  the finest raw  m ateria ls and assembled w ith  
great care to  ensure  m any years of troub le -free  and 
accurate m easurem ent.
A ll these in stru m en ts are supp lied  in black m oulded 
insulated cases, and m irro r  scales and illum inated dials 
are available if requ ired  w ith  m odels 400 and 500. 
Rectifier o r  Th erm ocou p le  type  in stru m en ts can also 
be supplied  in all the  usual ranges.
W e a Iso manufacture the following instruments 
M O D E L  200. 2 "  in stru m en t w ith  e ithe r round  o r 

square  covers.
M O D E L  250. 2 £ " in strum ent for flush o r  p rojecting 

m ounting.

Send your enquiries to your usual factor or direct to—  
T A Y L O R  E L E C T R IC A L  IN S T R U M E N T S  LTD . 

419-424, M o n tro se  A venue, S lough, Bucks.
Tel. : Slough 2 13 8 1 (4  lines). Cram s Taylins, Slough ”

W o m a n s  Work in 
W a r - T im e  —
The RAAEI. It's a grand job of work

she’s doing. Making life more homely 

for the boys. W hen she runs a home 

of her own, she’ll deserve every­

thing that makes life easier— includ­

ing, of course, 

a B U R C O .

B o ile rs can be 
supp lied  fo r  d o ­
m estic launder­
ing  p u r p o s e s  
against Board  of 
T rad e  Licences.

B U R C O  L T D .  
R O S E  G R O V E  
B U R N L E Y

ELECTRIC 
WASH BO ILERS



60 E l e c t r i c a l  R e v i e w M arch  2, 1945

Th is  photograph show s a group of g rey and 
high d uty a lloy iro n  castings produced in 
o u r foundry and includes a num ber we 
supp ly  to  w e ll-know n  e lectrica l gear m anu­
factu re rs . W e  have e ve ry  m odern fac ility  
fo r producing light precision  castings fo r 
the e lectrica l trad e , and shall be pleased to 
quote fo r yo u r requ irem ents on rece ip t of 
draw ings and/or sam ples.

Newman. Hender & Co. Ltd
| w O O D C H E S T E R . A ) X c l OS.  E N G L A N D . !

« a n w  WQCOOOSTU. «6 & 67 HMUwGSTH

H I L D I C K  & H I L D I C K
W A L S A L L  T U B E  W O R K S

PLECK R O A D .W A L S A L L  . WAH°.2f23.

T h e se  ap p ro ve d  and certified  C o n d u it s  
and  F it t in g s  are c o n s is te n t ly  re lia b le  u n ­
d e r  the  m o st  a rd u o u s  c o n d it io n s  o f 
se rv ice . Y o u  can specify n o n e  better.

London S t o r e s :9 Howland Hews West, Howland St., W . l.  P h o n e : Museum 6225

Be ing  used by the 
P rinc ipal B r it ish  
R A D I O  AND 
E L E C T R I C A  L 
E Q U I P M E N T  
m anufactu re rs en ­
g a g e d  o n  A i r  
M in istry . A d m ira lty , 
and M in is t ry  of 
Su pp ly  contracts.

Supp lied  on  :—

I-lb ., 4-lb., 7-lb. and 10-lb. Reels

U S E
DU BOIS ‘ P l u s  Q u a l i t y ’ 

R E S I N  C O R E D  S O L D E R .
Manufactured with Flux continuity 
assured.no bare patches are existent

AbsolutelySpeedily makes
sound Me

corrosivechanlcal and
Electrical

A.I.D.
APPROVED

Y o u  are inv ited  to  send  fo r  details and sam p les of 
th is special So ld e r  w ith  flu x  u n ifo rm ly  d istr ibu ted  

th ro u g h o u t  the  w h o le  length.

T H E  D U  B O I S  C O .  L I M I T E D  
15 BR IT A N N IA  8TREET, K IN G ’S CROSS, W.C.1

Te le ph o ne  : T e rm in u s  6624/5
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o litc m a lk  a t  
a m jp o u t UHttitkiA

'.DETACHABLE FUSED
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s
SWITCHGEAR

D U P A H MARK.

SPRING OPERATED ALARM BELLS A~p

D E W H U R S T  &  P A R T N E R  L t d
INVERNESS W ORKS • HOUNSLOW  • MDDX
Tel : Hounslow  0085  8 G rom s : Dewhurst, Hounslow

S c o tt ish  O ffice  26 B ly ih sw o o d  Sq.. G lasgo w  C .2  
Teleph on e . D oug la s 0097

F O R  E V E R Y  T Y P E  O F 
P O W E R  A P P L IC A T IO N

SPECIALISTS IN FUSES. DISTRIBUTION 
BOARDS, SWITCH FUSES, SWITCH 
BOARDS. CONTROL PANELS. ETC.

|ST . M I C H A E L S  ST . C H E S T E R . » : :  3 7 6 3 / 4  

L O N D O N  O F F IC E - A B F O R D  H O U S E ,  W I L T O N  R D „  S .W .  I
Telephone : Victoria 5780

CABLE

DRUMS

IRONCLAD W EATHERPROOF 
AND GAS- AND W ATER-TIGHT 

TYPES FOR A.C. OR D.C. 
ALL VOLTAGES UP TO 250

A S S O C IA T E D  F IR E  A L A R M S
L T D .

S U T H E R L A N D  W O R K S , ST. A N D R E W  R D .  
W A L T H A M S T O W , L O N D O N . E.17

A l l  size s and types o f se lf-w ind ing  

d ru m s su p p lied  fo r  e lectrical cable 
o r  p re ssu re  hose.

O u r  e xpe rience  Is at y o u r  d isposal. 

Q u o ta t io n s  p ro m p t ly  upon  receipt 

of particu lars o f  y o u r  requ irem ents.

The NEWEY ENGINEERING CO. LTD.
B R O O K  ST., N O T T I N G H A M

T e le g ram s: “  N ew be ck , N o t t m .”  P ho n e : 4 1045/6 N o ttm .

« V MIGA 
MICANITE 
BAKELITE

N a tu ra l  In  all G rad e a  and 
Q u a lit ie s,  S to v e  M icas, Plates, 
W a sh e r s ,  C o m m u ta to r  Se g ­
m ents, C o n d e n se r  F ilm s, etc.

M o u ld in g ,  C o m m u ta to r ,  F le x ­
ible, H e a t -re s is t in g  Q ua lit ie s, 
C o m m u ta to r  R ings, Spo o ls, 
T u b e s, etc.

M o u ld in g s  o f  any shape  o r  
fo rm , T u b e s, Plates, W a sh e r s ,  
Sh e e ts  In all th ickn e sse s, 
etc.

8 E ITD  TO  T H E  M A R U F A C T U R E R S

The BIRMINGHAM MICA Co. Ltd.
South Road, Hocklay, Birmingham

T eleg ra m s i " I n s u la t io n ,  P h o n e , B ir m in g h a m ."
Phone  i N o rth e rn  0118.
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AT THE NATIONAL PHYSICAL LABORATORY

STATIONARY BATTERIES
B R I T A N N I A  B A T T E R I E S  L T D  • R E D D I T C H  • W O R C S .

F ive  B ritan n iaB atte ries  
are  in sta lled  in  th e  
P h o to m e try  B uild ing , 
o f  various capacities up  
to  500 a m p e re -h o u rs— 
660 cells in  all. 
B ritann ia  h igh -ten sio n  
an d  low -tension  b a tte r­
ies are w idely  u sed  by 
S upp ly  U ndertak in g s 
f o r  m e t e r  t e s t i n g .  
B ritan n ia  E m ergency  
lig h tin g  batte ries  are 
i n s t a l l e d  in  a l a r g e  
n u m b e r o f  C inem as, 
E l e c t r i c i t y  S u p p l y  
S t a t i o n s  a n d  S u b ­
s t a t i o n s ,  F a c t o r i e s ,  
L arg e  S tores, an d  o th er 
es tab lishm en ts.

No matter whether you are planning a 
new product or redesigning an old—• 
if castings in non-ferrous metals are 
called for then Universal with a com­
plete service from designing to 
finishing can help you. On post-war 
products our T e c h n i c a l  Staff will gladly 
work with your design and engineering

U N I V E R S A L  E N G I N E E R I N G
G R A V IT Y  D IE  C A S T IN G S , PRESSU RE D IE C A ST IN G S,
A N D  S A N D  C A S T IN G S , IN  N O N -F E R R O U S  M ETA LS

B O U L E V A R D  •  N O T T I N G H A M

departm ents so that your job is ready 
for pattern or die making immediately 
restrictions are  lifted. For immediate 
essential work the whole of our service 
is at your disposal . . . NOW

C O M P A N Y

U S U I
a n d  at C A L L A R D  H O U S E ,  R E G E N T  S T R E E T ,  L O N D O N .  W. l
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Mi %

Z , e m e / e * e v \

u p c t x /c  ¿ a m p  
L O C K S

N o  u n a u th o r ise d  p e rso n  can re m o ve  
e le c t r ic  l ig h t  b u lb s  w h e n  on ce  th e y  
a re  fitted w ith  L o x - A I I  L o c k s,  w h ich  
p re v e n t  the ft and  red u ce  b re ak age s 
. . . th e y  can be used  w ith  all b a y o n e t-  
ty p e  lam p h o ld e r s  and  th e  f ir s t  c o st  
is th e  la st cost.

L o x - A I I  L o c k s  a re  e x te n s iv e ly  used 
by G o v e rn m e n t  D e p a rtm e n ts,  
M u n ic ip a lit ie s ,  P u b lic  U t i l i t y  C o m ­
p an ie s and  In d u s t r y  ge n e ra lly .

Sales Representative : P E R C Y  P H IL L IP S O N ,
169, Piccadilly, London, W . I .  Te lephone  : Regen t 1900. 

Manufactured and Marketed by C E L E S T I O N  L T D .  
L o n d o n  R o a d ,  K in g s t o n - o n - T h a m e s .  K in g sto n  5656.

Switch-over
Tomorrow morning has notoriously proved too 
late for preparing tomorrow’s affairs — they 
depend for success on today. W hich is no doubt 
why you are making it your business to get a 
working knowledge of all the new features that 
may change the character and enlarge the pos­
sibilities of post-war British industry. Take into 
account the wartime development of aluminium  
alloys, which will play so important a part in 
peacetime industry. How, and how much, 
aluminium can be made to help your affairs, we 
shall be glad to tell you —  at once, if you like.

We can give you

F A C T S  about A l u m i n i u m

N O R T H ER N  A L U M IN IU M  CO. LTD.
B A N B U R Y .  O X O N  Makers of NORALproducts

gUnmw)

E m s a  , n ms eu Y 2 î , yn g  

E ST 33 w
P o r c e l a i n  

A c c e s s o r i e s
L IS T  N o . N C 3 0 /E .R .

f e ' f c ' f a #  M anufacturers

METWAY g g g g  LTD. K M i H

B Y L O C K  E L E C T R I C  L T D  

Ponders End, M iddlesex, Eng.

M l A**?
T he re ’s no hot air about ou r 
claim s for the B Y L O C K  A.M . 
B low er. W h e re ve r  hot o r  cold 
a irfo r rapid d ry ing o r  cleansing is 
required, B Y L O C K  p rov ides it 
constantly, efficiently. Priority  
users only. T rade and technical 
details supplied on request.
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t ~'~'\BATTERY,

F O R  E L E C T R I C  

^  T R A C T I O N

71_______

STORAGE BATTERY

F O R  A L L  O T H E R  

P U R P O S E S

STORAGE B A T T E R IE S

are 2 )efimtelu ^re-eminent/
It m ay not be generally known th a t D.P. originally stood for “ Dujardin- 
Plante ’ ’—the nam e of the battery when it was first produced in this country 
in 1888. Nevertheless, the  letters D.P. have a very definite significance 
in the  m inds of battery users everywhere. They stand for the greatest 
possible efficiency in battery Design and Performance.

% ’D .P  BATTER Y  C? LT?
B A K E W E L L ,  D ER B YSH IR E  . . . .  Phone: BAKEW ELL 81-82

_ London Office : 50  G R O S V E N O R  G A R D E N S ,  S .W . I Phone : S L O A N E  6255-6 —
.148

GODWIN PUMPS

T Y PE  O .E .P .  A U TO M A TIC W A T E K  SYSTEM 

F o r E s t a t e  a n d  F a rm  W a te r  s n p p lie s  a n d  D o m estic  an d  
In d u s t r ia l  pu rpose« . S u p p lie d  In c a p a c itie s  fro m  575/4 ,240  
I m p .  G .P .R . for M a x im u m  S u c tio n  L if ts  u p  to  2 2 '.
W r i te  fo r l is ts  o f c o m p le te  ra n g e  of G O D W IN  P U M P 8  
a n d  A U T O M A T IC  W A T E R  S Y S T E M S  fo r D eep  an d  

S h a llo w  W ells , t o  S O L E  M A N U F A C T U R E R S .

H.  J .  G O D W I N  L T D .  
Q U E N I N G T O N  . . . .  G L O S .

T e le g ra m s : 
P u m p s , Q u e u ln g to a

T e le p h o n e  
C oin S t.  A ld w yn  86 (3 lines)
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HART
St o r a g e

B a t t e r i e s
FOR

E l e c t r i c  Li g h t i n g  a n d  
Po w e r  In s t a l l a t i o n s

HART ACCUMULATOR CO. LTD.
M ARSHGATE LANE, STRATFORD. LONDON. E.15

Telephone: M A R y 'a n d  I36 I/3  
Branches at

Birm ingham , B risto l, C ork , D ublin , G lasgow , M anchester 
N ew castle-on-T yne • N o ttingham  and W estm inster

Good 
Stocks
o f...

... R o m ic  H .T . 

T e rm in a ls are  avail­

able on  cards fo r 

re-sale In one  dozen 

boxe s o f 4 . . .  o r  In 

dozen  o r  g ro ss  lots 

fo r w o rk sh o p  use.

Price  list sent on  

cequest.

E n q u ir ie s  fo r bu lk  

su pp lie s are Invited.

CHARLES CLIFFORD
P r o d u c t s

I N C L U D E
B R A S S , C O P P ER  & P H O SP H O R  B R O N Z E  
a n d  th e  u n d e r n o te d  S P E C I A L I T I E S

Tubes Copper Tubes for all purposes. Brass Tubes in 
various alloys and specifications. Aluminium Brass Condenser 
Tubes “Al-dur-bra ” Pat. No. 308647. Phosphor Bronze Tubes, 
solid-draicn. Gun Metal Tubes, solid-draicn.
Sh ee t & S tr ip  Brass and Copper Sheet and Strip to any 
specification and in suitable temper for requirements. Phosphor 
Bronze Sheets and Strip.
C astings Chill-cast Phosphor Bronze and Gun Metal Bars.

R ods Phosphor Bronze Rods (Draicn). Gun Metal Rods 
{Drawn). Zinc Battery Rods.
W ire AU Wires for the Metallisation process of Metal 
Spraying. Zinc Wire. Phosphor Bronze Wire.
Ingo ts  Phosphor Copper. Phosphor Tin.

C H A R L E S  C L I F F O R D  4  S O N  L T D

W O R K S  A T : F A Z E L E Y  STREET M ILLS, 
B IR M IN G H A M  5 (H E A D  O FF ICE) & 
D O G  P O O L  M ILLS, B IR M IN G H A M  30

M-W.44

H .T. Term inals»
Handy, quick - fitting type; size 7 m/m. 
No baring of wire, no solder or tools required.

R O M A C  IN D U S T R IE S  L IM ITED  
Th e  H yde , H endon, London, N .W .9

B A K E L I T E --------
M O U L D I N G S  AND

----------- E R I N O I D
t o  a n y  T U R N I N G S

S P E C I F I C A T I O N

FREDERICK W. EVANS LTD.
P L A S T I C  W O R K S

L O N G  A C R E , B IR M IN G H A M  7
T E L E P H O N E :  E A S t  1286 &  1287
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T elep h o n e: 
ACOCKS GREEN 
1642 5  L I N E S

T eleg ra m s : 
H E C T O M A R  

B I R M I N G H A M

T h e  “  F r o n t- E n t r y  ”  R e c ta n g u la r  p a tte rn J S u r f a c e  S w ttc h p lu g  h as  
becom e in c re a s in g ly  p o p u la r .  T h e  “  B R IT M A C  ”  R a n g e  is  v e ry  
c o m p reh en siv e , b e in g  a v a ila b le  in  5-a m p . a n d  15-a m p . 'O p e n . ” 
“  S c reen ed  ”  a n d  In te r lo c k in g  p a t te rn s .  S in g le  a n d  D o u b le  P o le . W e  
also su p p ly  2 -a m p . w h ic h  a re  o n ly  a v a ila b le  in  ■■ O p e n ”  ty p e . S in g le  
Pole. F lu s h  M o u n tin g  ■ ■ F ro n t-E n try ”  S w itc h p lu g s  a re  a lso  av a il­
able. “  B R IT M A C  ”  3 - p in  S w itc h p lu g s  a re  m a d e  to  th e  o n ly  
e x is tin g  B r i tish  S ta n d a r d  S p e c if ic a tio n , n a m e ly  B .S .S . 5 4 6 .
M ay  w e s e n d  y o u  d e ta i ls  o f  th is  R a n g e  o f  “  B R IT M A C  ”  F r o n t-  
E n lry  S w itc h p lu g s  r

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

E L E C T R I C A L  

A C C E S S 0 R I E S 

FOR ALL  W A R - T I M E  

I N S T A L L A T I O N S
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MAKERS OF G O O O IA M K  FOR OVER SO YEARS
P H I L IP S  L A M P S  L T D  ■ C E N T U R Y  H O U S E  • S H A F T E S B U R Y  A V E  ■ W . C . 2
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'PRANA* P R E S S U R E

BA SIC  M ETA LS -
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F L U O R E S C E N T  L A M P
5 ft. 80 watt

T h e  brillian t d ayligh t effect o f  O S R A M  F lu o rescen t lam ps has 
done m uch to m aintain  and  increase prod uction  in  the w ar 
factories. T h ere are situations, h ow ever, w here a  ligh t o f  
w arm er tone than the existing “  D ay ligh t co lo u r ”  is desired. 
For these situations the “  Warm-white ”  Fluorescent Lamp has 
been introduced. W ith  the exception o f  the change in co lour, 
a ll other ch aracteristics rem ain the sam e.

Cool Burning reduces discomfort due 
to heat

Quick starting, full light obtained 
almost instantaneously

Suitable for existing installations

G .E .C . R esearch  an d  skilled m an u fac tu re  have  th u s  m ad e  availab le  p leasing  
a lternatives fo r  a lm o st an y  in d u stria l need  —  a n d  open ed  u p  a  v ista  o f  
un lim ited  p rom ise  fo r  a ttrac tiv e  a n d  efficient lighting  in  o th e r  d irections 
a f te r  th e  w ar. An extensive range of G .E .C . Industrial fittings is available.

C O N SU LT TH E G.E.C. O N  FLUO RESCENT LIGHTING  
AN D  ALL FO R M S O F IL LU M IN A TIO N

Low Surface Brightness reduces 
direct or reflected glare 

L a r g e  a rea  so u r c e  m ea n s s o f t  
shadows
High efficiency means economy in 
current consumption

Advt. o f The General Electric Co. Ltd., Magnet House, Kingsway, London, W.C.2.
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-CLASSIFIED a d v e r t ise m e n t s-
M E N T S  fo r  In se rtio n  in th e  following 

r n a a v  s issue a re  accep ted  u p  to  F i r s t  D o st o n  
M onday, a t  D o rse t H ouse , S t a f f o r d  S tree t, L ondon

C H A R C R  fo r a d v e rtise m en ts  in th is  section  
is 2/- p e r  line (ap p ro x . 8 w ords) p e r insertion
r r ^ n . V T u , 4' ' 1 0 r  -{or d isP 'a y  ad v e rtisem en ts  30/- per m en, w ith  a  m in im u m  of one inch . W here 
the a d v e rtise m en t includes a  Box N u m b er th e re  is 
an a d d itio n a l charge  of 6d . fo r  p o stag e  of rep lies 
SITU A TIO N S W A N TED . -  T h ree  m sert.o n s  
under this head in g  c an  be o b ta in e d  fo r  th e  p rice  of 
two if ordered and p rep a id  w ith  th e  f irst in sertion .

R EPLIES T O  ad v e rtisem en ts  p u b lished  u n d e r  a 
B ox N u m b e r if n o t  to  be d e livered  to  an y  p a rticu la r  
firm  o r in d iv id u a l shou ld  be accom pan ied  b y  in s tru c ­
tions to  th is  effect, addressed  to  th e  M anager of th e  
E L E C T R IC A L  R E V IE W . L e tte rs  of a p p lican ts  in 
such  cases c a n n o t be  re tu rn e d  to  th em . T h e  n am e 
of an  a d v e rtis e r  using  a  B ox N u m b e r will n o t be 
d isclosed. All rep lies to  B ox  N u m b ers  sh ou ld  be 
addressed  to  th e  Box N u m b er in  th e  ad v e rtisem en t, 
c /o  E L E C T R IC A L  R E V IE W , D o rse t H ouse, S ta m ­
fo rd  S tre e t, L ondon, S .E .l .  C heques an d  P o stal 
O rders shou ld  be m ad e  p ay ab le  to  E L E C T R IC A L  
R E V IE W  L T D . an d  crossed .

Original testimonials should not be sent with applications for employment.

OFFICIAL NOTICES,^TENDERS, ETC.
C I T Y  O F  L E E D S

THE T ran sp o rt C om m ittee  of th e  L eeds C orporation  
invites ten d e rs  for th e  su pp ly  an d  erection  of 750-k\V 

Automatic M ercury Arc R ectifier E q u ip m e n t, com plete  
with H.T. and  L .T .. D .C. Sw itchgear.

Specification, w ith  cond itions of c o n tra c t and  form  of 
tender, m ay be o b ta in ed  up o n  ap p lica tio n  to  th e  u n d e r­
signed; each ap p lica tio n  to  be accom pan ied  by a  deposit 
of ONE G U IN E A , w hich d ep o sit will be refunded  upon 
receipt of a b ona  fide ten d e r.

Sealed tenders, enclosed in a  P L A IN  E N V E L O P E , 
endorsed on th e  o u tside  “  T R A N S P O R T — T E N D E R  F O R  
RECTIFIER.” to  be de livered  to  th e  T ow n C lerk. Com ­
mittee D ep artm en t. Civic H all. Leeds. 1. n o t  la te r  th a n  
10 a.m. on W ednesday. 14th  M arch . 1945. an d  m u st rem ain  
open for acceptance for six w eeks th e re a fte r.

The Corporation does n o t  b ind  itse lf to  accep t th e  lowest 
or any tender.

W . V A N E  M O R LA N D .
M .I.M ech .E ., M .I .A .E ., M .In s t.T ..

F .R .S .A .,
G eneral M anager an d  Chief Engineer.

1, Swinegate.
T.CCds 1

24th F eb ru ary . 1945.______________________________ 1494

C O U N T Y  B O R O U G H  O F  S O U T H E N D - O N - S E A

Elect r ic it y Depar tment

nHENDERS are  inv ited  fo r th e  su p p ly  an d  delivery  over 
■*- a period of 18 m o n th s  of 5.000 H O U S E  S E R V IC E  
METERS. Specification, e tc .. from  th e  undersigned .

Tenders to  be de livered  to  th e  T ow n C lerk. M unicipal 
Buildings, S outhend-on-Sea. n o t  la te r  th a n  M arch 31st. 
1945.

A. C. JO H N S O N .
Electricity W orks, E n g in eer an d  M anager.

London R d ., Southend-on-Sea.______________________ 1497

s i t u a t i o n s  V a c a n t
None of the  vacancies fo r  w om en  a d vertised  in  these  

columns relates to  a  wom an b e tw een  18 a n d  41 unless such  
woman (a) has liv ing  w ith  her a  ch ild  o f hers u nder the  
<me of 14, or (5) is reg istered  u n d er  the  B lin d  Persons A c ts ,  
or (c) has a M inistry o f L a b o u r p e rm it to  allow her to  
obtain em ploym ent by  in d iv id u a l effort.

L O N D O N  P O W E R  C O M P A N Y  L T D .

A PPLICATION S a re  in v ited  fo r th e  p o sition  of Control 
Room E ngineer. A pp lican ts  m u st h av e  h ad  a  sound 

technical tra in ing  and  experience in th e  contro l of E lectric  
Supply System s and th e  P aralle l O p era tio n  of large tu rb o ­
alternators.

The salary will be in  accordance  w ith  E .P .E .A . Schedule. 
Class J , G rade 9. a t  p resen t a m o u n tin g  to  £401 p e r annum .

The successful c an d id a te  will be req u ired  to  pass a 
medical exam ination  an d  to  c o n tr ib u te  to  th e  C om pany’s 
superannuation schem e.

Applications, s ta tin g  age and  full p a rticu la rs  of tra in in g  
and experience, to  be addressed  to  :

S u p erin ten d in g  E n g iPeei*. .
London  Pow er Co. L td ..

A cton L ane.
H arlesden . N .W .10. 1500

CALF'S R pnrp^pntiitive required for specialized ran g e  of 
S '  r £ h w  K t t t e  S ta te  age, experience an d  salary  
required to ^ -B o x  l S l l . ' c / o  The E lectrica l R eview .

C I T Y  O F  G L O U C E S T E R

Castle  M ea d s  P ow er Station

"p 'N G IN E E R -in -C h arg e  of S h ift. Class G, G rade  8 , re- 
q u ired  for 40-MW  P la n t.  M ust be  accustom ed to  

m odern  h igh-pressure  and  tem p e ra tu re  equ ipm en t. S ta te  
full p a rticu la rs  of age, tra in in g , experience, e tc .. and  
p resen t em ployers’ a tt i tu d e  w ith  regard  to  release. Copies 
of n o t m ore th a n  th re e  recen t testim onials  should be given. 
The ap p o in tm en t is su b jec t to  th e  passing  of a  m edical 
ex am in atio n  for su p e ran n u a tio n  purposes.

T he  housing  s itu a tio n  in th e  d is tr ic t is ex trem ely  acute , 
an d  th e  likelihood of finding m arried  q u a rte rs  is rem ote. 
Lodging  allow ance on  M inistry  of L ab o u r scale is payable  
for a  lim ited  period.

Closing d a te  for ap p lica tion  is M arch 17th. 1945.
EM IL  B R A A T H E N .

Chief E ngineer and  G eneral M anager. 
G loucester C orporation  E lec tr ic ity  D ep artm en t, 

Com m ercial R oad ,
G loucester.   _______1521

D E M O B I L I S A T I O N

ly /T E N  of definitely  out s tand in g  ab ility  seeking perm a-
n e n t an d  progressive positions upon dem obilisation 

from  th e  a rm ed Forces or from  w ar industries a re  invited  
to  record  p a rticu la rs  of w h a t th ey  have  to  offer w ith  a  
large an d  im p o rta n t e lectro-m echanical m anufac tu ring  
g roup engaged in th e  developm ent and  p roduction  of 
electrical m ateria ls , equ ipm ent, a p p a ra tu s , valves, p las­
tics. wire an d  cable.

T h e  policy of th e  g roup is to  m ake prom otions from  
w ith in , b u t  a  few a p p o in tm en ts  for dem obilised m en of 
o u tstan d in g  a b ility  a re  ava ilab le  in th e  following f ie ld s : —

R esearch— electrical, m echanical, m etallurg ical.
Efficiency, tim e  an d  m otion  study .
P ro d u c tio n  engineering— m achine design, tool, jig and 

fix tu re  design— shop-trained  engineer d raughtsm en.
Tool R oom  and Shop Supervision.
F a c to ry  an d  P la n t  E ngineering.
Inspec tion .
P rogress an d  P ro d u c tio n  Control.
Costing.
E m p lo y m en t an d  welfare of personnel.
S u p erla tiv e  craftsm en , e.g .. toolm akers.
Y oung m en  of c h a rac te r  su ited  for fu rth e r tra in in g .

Men o th er th a n  th o se  of o u tstan d in g  ab ility  a re  advised 
n o t to  rep ly  to  th is  advertisem en t.

Applications* in th e  first in stan ce  should be m ade to  
B ox  1491, c /o  T h e  E lectrica l R eview .____________________

S L O N E T R I C  H O U S E

R E Q U IR E  th e  following staff and  offer good p ro sp e c ts : 
Male Clerical A ssistan t, w ith  tra d e  experience.

Ju n io r  Fem ale  o r M ale Clerk, for general office rou tine .
S L O A N  E L E C T R I C A L  CO. L T D .

W holesale E lec tr ica l D is trib u to rs ,
A lbany  R d ..

L ey to n . E .10 .
L E Y . 5 0 1 5 /6 /7 .  

___________________________________________________1396
A P P L IC A T IO N S  inv ited  for position  of W orks M anager

in  tran sfo rm er fac to ry , N o rth -W est L ondon. A ppli­
can ts  should  h av e  experience in m an u fac tu re  of t ra n s ­
form ers of all ty p es  up  to  500 kVA . P o s t becomes availab le  
upon  lifting  of th e  engagem ent o rder and  will be perm anen t. 
F u ll p a rticu la rs , giving de ta ils  o f  experience an d  salary  
req u ired , to — B ox 1499, c / o  T h e  E lectrica l R eview .
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C O U N T Y  B O R O U G H  O F  B L A C K P O O L

A p p o i n t m e n t  of Borough  E le ct r ical Eng in ee r

A P P L IC A T IO N S  a re  in v ite d  from  persons experienced  
in  th e  m an a g e m en t an d  ad m in is tra tio n  of a n  elec­

t r ic ity  u n d e rta k in g  for a p p o in tm e n t as B orough  E lec tr ica l 
E n g in eer of th e  Council.

T h e  sa la ry  will b e :  F i r s t  y ea r, £1,490 p e r a n n u m : 
second y ea r, £1,620 p e r a n n u m : th ird  y e a r  a n d  th e re a fte r , 
£1,750 p e r a n n u m , p lus co st of liv ing  bonus.

T h e  a p p o in tm e n t will be  su b je c t (i) to  th e  p rovisions of 
th e  L oca l G o v ern m en t S u p e ran n u a tio n  A ct, 1937, (ii) to  
th e  person  a p p o in te d  sa tis fac to rily  passing  a  m edical 
ex am in a tio n  by  a m edical officer on  b eh alf of th e  Council, 
an d  (iii) to  th e  o th er te rm s  an d  co nd itions re la tin g  to  th e  
a p p o in tm en t.

A pp lica tio n  form s, to g e th e r  w ith  te rm s an d  conditions 
of th e  a p p o in tm en t, m ay  be o b ta in e d  from  th is  office, and  
m u st be re tu rn e d  to  th e  u n dersigned , endorsed  “  B orough 
E lec tr ica l E n g in e e r ,"  n o t  la te r  th a n  th e  1 0 th  M arch , 1945.

C anvassing , d irec tly  o r in d irec tly , will be  deem ed a  d is­
qua lifica tion .

T R E V O R  T. JO N E S . 
M unicipal Offices, Tow n Clerk.

Tow n H all S t.. B lackpool.
2 1 st F e b ru a ry . 1945. 1514

Assoc ia ted  M u n i c i p a l  E le ct r ical E n g in ee r s
(G reat B rita in  an d  I re lan d ) and  

The  E le ct r ical P ow er  E n g i n e e r s ’ A ssoc ia t io n

N O T I C E  
B L A C K P O O L  C O R P O R A T I O N

A p p o i n t m e n t  of Borough  E lect rical E ng inee r

ON acco u n t of th e  te rm s  of th e  C o rp o ra tio n ’s a d v e rtise ­
m en t of th e  ab o v e  post, th e  S tan d in g  J o in t  Com ­

m itte e  h e reb y  cancels its  p rev ious n o tice  and  m em bers 
a re  free to  a p p ly  for th e  v acancy .

W . A R T H U R  JO N E S . A .M .I .E .E .. 
S ecre ta ry ,

S tan d in g  J o in t  C om m ittee .
A .M .E .E .— E .P .E .A . 1502

/"T H E M IS T  req u ired  for m an u fac tu re  of an d  research  in to  
^  f luo rescen t m ate ria l. E x p erien ce  in  th is  field, o r in 
inorganic  an a ly sis  of traces, an  ad v an tag e . E x ce llen t p o s t­
w ar p rospec ts. S a la ry  according  to  qua lifica tions. W rite  
— Box E .L .3 . 105, J u d d  S tree t. L o ndon . W .C .l .  1507 
T \O M E S T IC  Iro n m o n g ery , H a rd w a re  a n d  E lectrica l 
J -7  B u y er req u ired . A p p lican ts  m u s t be well versed  in 
u p -to -d a te  household  app liances an d  h a v e  a  w ide buy ing  
experience in th e  ab o v e  d e p a rtm e n ts . T h e  p osition  carries 
a  s u b s ta n tia l sa la ry  an d  p ro sp ec ts  to  a  m an  w ho will be 
ab le  to  ta k e  a d v a n ta g e  of p o st-w ar co nd itions. A pp ly—  
G eneral M anagers, A rd ing  & H ob b s L td ..  C lapham  J u n c ­
tio n . S .W .l l .  1513
T ^ X P E R I E N C E D  E lec tr ica l E ng ineer, w ith  tech n ical and  

com m ercial t ra in in g , req u ired  to  d ea l w ith  es tim a tin g  
an d  purch asin g  by  firm  of electrical engineers. A pply  in 
confidence to — B ritish  C en tra l E lec tr ica l Co. L td .,  6 / 8 , 
R o seb ery  A venue, L ondon , E .C .l .  1487

OV E R S E A S  E m p lo y m e n t : G overm en t of In d ia . U rg en t 
v acancies ex ist fo r 3 S upervisors (P ro d u c tio n  E n g i­

neers) for T e leg rap h  W orkshops a t  C a lcu tta , J u b b u lp o re  
an d  B om bay  for m an u fa c tu re  of sto re s  connected  w ith  
te leco m m u n ica tio n  dev elo p m en t. Q u a lif ica tio n s : D egree 
o r  d ip lo m a in  m echan ica l o r e lectrical engineering , an d  
p refe rab ly  A .M .I.M ech .E . or A .M .I .E .E .,  10 y e a rs ’ w o rk ­
shop  experience, includ ing  5 y ea rs  in su p erv iso ry  cap ac ity . 
P re fe ren ce  g iven  to  can d id a tes  w ith  e x p e rt know ledge and  
experience in  (a) T oo lm ak ing , (b) d ie-sinking  fo r p las tic  
m ould ing , o r  (c) in s tru m e n t designing . A ge lim it 50 
years. A p p o in tm e n t for 2 years, su b je c t to  6 m o n th s ’ 
p ro b a tio n , te rm in a b le  by  3 m o n th s ’ n o tice  on  e ith e r side. 
P a y  be tw een  R s. 800— R s. 1400 p e r  m ensem , according  
to  q ua lifica tions (R u p ee  =  Is . 6d . ap p ro x im ate ly ). H ouse 
re n t  a n d  co m p en sa to ry  allow ances adm issib le  u n d er certa in  
cond itions. F ree  passage to  an d  from  In d ia . A pp lican ts 
sh ou ld  w rite , q u o tin g  C .2484A, to  th e  M in istry  of L ab o u r 
an d  N a tio n a l Service, A p p o in tm e n ts  D e p t., C en tra l (T. 
an d  S.) R eg is te r, R oom  5 /1 7 , S a rd in ia  S tree t. K ingsw ay . 
L ondon . W .C.2,' for th e  necessary  form s, w hich  sh ou ld  be 
re tu rn ed  com ple ted  o n  o r before 1 7 th  M arch , 1945. 1480
T >  E P R E S E N T A T IV E S  req u ired  b y  m an u fa c tu re r  to  call 
-I-* ' up o n  e x p o rt houses in L o ndon  a rea , also upon  m a n u ­
fac tu re rs . m ostly  L o ndon  a rea . S ta te  experience, age, full 
p a rticu la rs  o f qua lifica tions, rem u n e ra tio n  d esired .— Box 
118, P a r rs .  C raven  H ouse, K in g sw ay , L o ndon , W .C .2 . 1510

EX P E R IM E N T A L  P h y s ic is t req u ired , p refe rab ly  w ith 
experience in  v acu u m  a n d  gas d isch a rg e  w ork. E xce l­

le n t  p o st-w ar p rospec ts. S a la ry  according  to  qualifications. 
W rite — B ox E .F .7 , 105. J u d d  S t.. L on d o n . W .C .l .  1508 
1V T A N A G E R  req u ired  for E lec tr ica l D e p a r tm e n t of large 
L»-JL chem ical a n d  m eta llu rg ica l w orks in L o n d o n  d is­
tr ic t.  to  su p e rin te n d  th e  in s ta lla tio n  a n d  m ain ten an ce  of 
a ll e lec trical eq u ip m en t, includ ing  H .T . an d  L .T . d istr i­
b u tio n  n e tw orks, an d  to  a ssis t in  p lan n in g  lay o u ts . E x ­
perience in  ad m in is tra tio n  an d  th e  co n tro l of labour 
essen tia l. T echn ica l q ua lifica tions to  engineering  degree 
or A .M .I .E .E . s ta n d a rd . A pp lications, giving full details, 
to — B ox 1515. c / o  T h e  E lec tr ica l R eview .

R E Q U IR E D  for m u n ic ip al pow er s ta tio n  in  th e  W est. 
B oiler F ire m a n , ra te  25.67d. p e r h o u r, D .J .I .C . con­

d itio n s  of em p lo y m en t. P e rm a n e n t, pensionab le  p o s t for 
su ita b le  m an . T h e  successful ap p lic a n t, if n o t  m ore th an  
fo rty -five y ea rs  of age, will be req u ired  to  pass a  m edical 
exam in a tio n  fo r th e  p u rp o se  of co n tr ib u tin g  to  th e  su p e r­
an n u a tio n  fu n d . A p p lican ts  m u s t be used  to  m odern  H .P . 
boilers an d  c h a in -g ra te  sto k ers . T h ey  should  s ta te  clearly 
p ro sp ec ts  of release as  reg a rd s  p resen t em ploym ent. S ta te  
age, w h e th e r m arried  o r single, an d  full address. The 
housing  s itu a tio n  in  th e  lo ca lity  is ex trem ely  acu te , and 
it m ay  be necessary  for th e  successful a p p lic a n t to  live 
e ith e r  in lodgings o r  in ho ste l accom m odation  for a  con­
s id erab le  period . P rov isiona l a rran g em en ts  for th e  p a y ­
m en t of lodging  allow ances a re  in  o p e ra tio n .— B ox 1450. 
c / o  T he E lectrica l R eview .

R E S E A R C H  E n g in eer req u ired  im m edia te ly  to  organise 
and  co n tro l lab o ra to ry  an d  exp e rim en ta l d e p a rtm e n t 

of progressive m an u fa c tu r in g  com pany , s itu a te d  in  N .W . 
London  area . T h e  C om pany  is concerned  w ith  th e  p ro ­
du c tio n  an d  d ev elo p m en t of b u ild in g  a n d  engineering 
specialities of h igh  p r io r ity  b o th  a t  p re se n t an d  for p o st­
w ar req u irem en ts . A p p lican ts  shou ld  h av e  wide experi­
ence of m echan ica l an d  elec trical engineering , knowledge 
of o rganic  ch em istry  an d  m e ta llu rg y  a n  ad v an tag e . An 
inven tive  a b ility  w ould  be a n  a d d itio n a l asse t. Salary 
from  £800 p e r an n u m  acco rd in g  to  qualifications. A p­
p lican ts  shou ld  w rite , q u o tin g  C .2462X A , to  th e  M inistry 
of L a b o u r an d  N a tio n a l S erv ice, A p p o in tm en ts  D ept. 
C en tra l (T . an d  S.) R eg is te r , R oom  5 /1 7 , S a rd in ia  S tree t. 
K ingsw ay . L o ndon , W .C .2. for th e  necessary  form s which 
should  be re tu rn e d  co m p le ted  on o r befo re  12th  M arch. 
1945. . 1437
O A L E S  M anager for o ld -estab lished  firm  in  M idlands 
^  m an u fa c tu rin g  an d  su p p ly in g  a rc  w eld ing  electrodes, 
p la n t  an d  accessories on  a  larg e  scale. A pp lican ts  m ust 
be of good education , should  possess sound  technical 
know ledge of a rc  w eld ing  m a te ria ls  an d  app lications, and 
m u st h a v e  considerab le  experience of indoor an d  outdoor 
sales m an ag em en t in th e  eng ineering  in d u stry . Age 30 to  
40. S u b s tan tia l sa la ry  w ith  ex cellen t p resen t an d  po st­
w ar p rospec ts. A pp ly , giv ing  fu ll p a rticu la rs  of educa­
tio n , t ra in in g  an d  experience, an d  s ta t in g  age an d  salary 
req u ired , t o — Box 1483, c / o  T he  E le c tr ica l R eview . 
Q A L E S  R e p re se n ta tiv e  req u ired  for illu m in a tin g  engineer- 

ing d e p a rtm e n t of T h o rn  E lec tr ica l In d u str ie s  L td . 
E x p erien ce  in  p lan n in g  in d u str ia l lig h tin g  essentia l. E x ­
cellen t p o st-w ar p ro sp ec ts. W rite , w ith  d e ta ils  of age. 
experience an d  sa la ry  req u ired , to — B ox E .L .2 , c / o  105. 
J u d d  S tree t. L on d o n , W .C .l .  1490
Q E N I O R  T im e S tu d y  E n g in eers  (R ef. N o . QS.119) re- 
^  q u ired  by  larg e  N o rth  L o n d o n  l ig h t electrical m an u ­
fac tu re rs . E x te n siv e  experience of tim e  s tu d y  p rac tice  and 
m odern  m an u fa c tu r in g  m eth o d s e ssen tia l. Com mencing 
sa la ry  £ 5 0 0 -£600  p e r a n n u m , accord ing  to  experience. 
T im e S tu d y  an d  R a te  F ix in g  T ra in ees  (R ef. N o . QS.118) 
also req u ired . Good ed u catio n  an d  som e in d u str ia l ex­
perience necessary . S a la ry  a b o u t  £300 p e r an n u m , accord­
ing to  experience. All ab o v e  p o s ts  a re  p e rm a n e n t, with 
sound p o st-w ar p ro sp ec ts. A p p lica tions, in  w riting  (no 
in terv iew s), s ta t in g  d a te  of b ir th , fu ll d e ta ils  of qualifica­
tions an d  experience (includ ing  a  lis t  in  chronological order 
of po sts  held) an d  q u o tin g  th e  a p p ro p r ia te  reference num ­
ber. sh ou ld  be  addressed  to  th e  M in istry  of L ab o u r and 
N a tio n a l Service. A p p o in tm en ts  D e p a r tm e n t (A. 3 A). 
S a rd in ia  S tre e t, K ingsw ay . W .C .2 . 1509

TE C H N IC A L  C op y w riter w ith  c rea tiv e  a b ility  required  
on th e  s ta ff  of S. H . B enson  L td .,  K ingsw ay  H all. 

L on d o n . W .C .2 . A p p lican ts  m u s t be ab le  to  write 
know ledgeab ly  a b o u t e lec trical p la n t .  A pply  b y  le t te r  to 
P ro d u c tio n  D irec to r, s ta t in g  age. experience an d  salary 
req u ired . • _ 1518

A P P O IN T M E N T S  F I L L E D
D issatisfac tio n  h av in g  been  so o ften  expressed  t h a t  u n ­
successful a p p lic a n ts  a re  le f t  in  ignorance  of th e  fac t th a t  
th e  positio n  app lied  for h as  been  filled, m ay  we suggest 
t h a t  A d v ertise rs  n o t i f y ’us  to  t h a t  effect w hen  th ey  have 
arriv ed  a t  a  decision? W e will th e n  in se r t a notice free 
of charge  u n d e r  th is  heading .

L A N A R K  C ounty  Council —  T w o D ivisional L ighting 
S u p erin ten d en ts .



s i t u a t i o n s  w a n t e d
\  D V E R T IS E R  desires change, e ith er im m edia te  or 

i-». post-w ar : com plete  charge  of Com m ercial In sid e  Sales 
Organisation. A d v ertise r is capab le  of contro lling  large 
office, w arehouse an d  d esp a tch  d ep a rtm e n ts , and  is p re ­
pared to  ta k e  u p  p osition  in e ith e r  L ondon or provinces 
Replies giving fu llest d e ta ils  as to  position  and  salary  
offered.—Box 6769. c / o  T h e  E lectrica l Review .

AD V E R T IS E R , g en t (34), req u ires  secre ta ria l position, 
varied experience e lec tric ity  supp ly , diplom as. L ondon 

or provinces.— Box 6795, c / o  Thp E lectrica l R eview .

AD V E R T IS E R  specialising  in th e  in tro d u c tio n  of high- 
class in su la tio n  m ate ria ls  to  e lectrical engineering 

works and rad io  m an u fa c tu re rs  would like to  co n tac t a 
progressive m an u fac tu rin g  concern  who can  use a  live and 
well-connected gen tlem an  in p resen t an d  post-w ar ac tiv i­
ties. Main item s a re  m ica an d  p ro d u ctio n s  therefrom , 
synthetic resin lam in a ted  b oards, rods an d  tu b es , etc. 
Write first to — I.N .S .,  Box 6775, c / o  T he  E lectrica l R eview .

A .M .I.E .E . requ ires p o st. 12 y ea rs  m ains a ssis tan t large 
m unicipality . 6 y e a rs ’ cable  w orks experience, 1 year 

in senior execu tive  p o st, th re e  years superv ising  cable- 
laying con tracts . L ondon  p refe rred .— Box 6764. c /o  The 
Electrical R eview .

ELECTRICA L E ng ineer, age 36. seeks change. 15 y e a rs ’ 
experience in design an d  o p e ra tio n  h igh  frequency 

furnaces, a t  p resen t m ain ten an ce  engineer a t  large factory . 
London or S ou th  p referred . S a lary  £700.— B ox 6793. c /o  
The Electrical R eview .
TT'LECTRICAL E ng ineer, age 36. tra v e lle d  w idely, seeks 
- tJ  position w ith  engineering  firm  w ith  view  to  es tab lish ­
ing agency a b ro ad .— B ox 6759. c /o  T h e  E lectrica l Review .

ELECTRICAL E ng ineer (28) desires post-w ar position 
with w id e scope an d  good p rospec ts. Tw elve years ' 

practical e x p e rie n c e  in all ty p es  of b reakdow n w ork , in ­
cluding m ain tenance an d  in sta lla tio n , also first-class a rm a ­
ture w inder.— Box 6747. c / o  T he E lectrica l Review . 
■pL ECTR IC A L E n g in eer (35), In s t .B .E .,  A .S .E .E ., 21 
-1-  ̂ years’ experience in s ta lla tio n , m ain tenance , e tc .. 
Q uotations, d e s ig n , dev elo p m en t of factory  p la n t  an d  eq u ip ­
ment. desires change. C ontro l s ta ff  40 (m ixed). E x ecu tiv e  
post w ith  p.w. p rospects. S alary  com m ensura te  w ith 
responsibility.— B ox 6773. c j o  T h e  E lectr ica l R eview .

ELECTRICA L E ngineer (36) seeks p e rm a n e n t progressive 
post, F .H .P . m otors, m o to r-d riv en  equ ip m en t, sound 

experience, inspection , te s t ,  w inding, assem b ly .— B ox 6790. 
c /o  The E lectrical R eview .

ELECTRICAL E ng ineer (41), specia list in tim e  s tu d y , 
bonus system s, m ethods, lay o u t an d  eq u ip m en t, d e ­

sires post w ith progressive firm  endeavouring  to  m odernise 
factory m ethods an d  p la n t .— B ox 6780. c /o  T h e  E lec ­
trical Review.
T^LEC TRICA L In sta lla tio n  an d  M ain tenance E ngineer, 

20 years’ sound p rac tica l experience, desires change, 
progressive post, hom e o r colonies, (37), keen, com peten t. 
Can take charge.— Box 6786. c / o  The E lectrica l R eview . 
'C 'L EC TR IC A L  M anager con tro lling  large s ta ff engaged 

on design, deve lopm ent and  m an u fac tu re  of small 
electrical equipm ent requ ires change to  sim ilar post, or 
position as W orks or T echnical M anager.— Box 6772, c /o  
The Electrical Review .
’C 'LE C T R IC A L W holesalers’ S to rekeeper or M anager. 35 

years’ experience, ex tensive  know ledge all b ranches, 
material, office, correspondence, e tc ., desires change, w ith 
well-known firm, for fair wage. N o t a fra id  of w ork or 
responsibility. S ou th  o r S ou th -W est p referred . P lease 
state approx. wages offered. R ep lies to — B ox 6789. c /o  
The Electrical R eview .
P X -R .E .M .E . officer (31), G rad . I .E .E . ,  seeks executive  

post in London d istr ic t, th o ro u g h  ap p ren ticesh ip  and 
experience in com plicated  c ircu it designs, sw itchgear, 
F.H.P. and larger m oto rs, p rep a ra tio n  of techn ical reports, 
good organiser w ith  in itia tiv e . N o t less th a n  £600 p .a. 
Box 6762, c /o  The E lectrica l R eview .
(TECH NICA L Sales E ng ineer (50) w ishes to  r e p r e s e n t  

electrical m an u fac tu re r  in L ondon and Southern  
Counties. Connection a m o n g st G o v e r n m e n t  d e p t s . ,  supply 
authorities and t r a d e .— Box 6765. c /o  T he E lectrical 
Review.
T e l e p h o n e  and  T elegraph  Engineer, m arried , ex- 
-*- officer (49), wide experience hom e, a b ro ad , survey , 
constn.. m tc .. p ub lic  an d  ra ilw ay  netw orks, in sta lla tion , 
operating, m tc ., in te rn a l p lan t, au to . C .B ., railw ay t  
traffic control system s, ad m in is tra tio n  above s tan s . . |  
appointment, hom e, ab ro ad , railw ays or B ritish  ™ m m un 
cation com pany.— Box 1417. c /o  T h e  E lectrica l E eview . 

COUNG E lec tr ica l E ng ineer. G rad . I .E .E .,
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FO R  S A L E
Traders buying  a n d  selling hereunder m u s t observe the 
R estr ic tio n  ot R esale Order. S. R . & O. 1942 N o. 958.

C I T Y  O F  S A L F O R D

Elect r ic ity Depar tment

T ime  Sw it ch e s  lor D isposa l

Q P F E R S  are  in v ited  by first po st 14th M arch. 1945. for 
th e  following tim e sw itches : —

6 10-am p., 230-volt, electrically  wound, su itab le  for
A.C. and  D.C.

7 10-am p., 230-volt, h an d  w ound (7-day).
6 E lectrically  driven . 110-volt. 50-cycle. 30-m inute 

period, su itab le  for th e  operation  of M axim um  
D em and A ttachm ents .

8 as above, b u t 440 volts.
2 .. .. 400 ..
1 .. .. 230 ..
6 .. .. hand w ound (45-day).

T he above m ay be inspected  a t  any  tim e during  office 
hours on ap p lica tion  to  th e  C ity E lectrical Engineer. E lec­
tric ity  D ep artm en t. F rederick  R oad. Salford. 6.

W. W . TOM SON. Tow n Clerk. 
______________________________ 1516

“  G - P O W E R - U  N I T S  "

(a)

(b)

(c)

(d)

(e)

(f)

(g)

(h)

( i )  

( j )

W e can  supp ly  a t  sh o rt n o t ic e : 

M E T E R -T E S T IN G  U N IT S . 

E L E C T R IC -M A G N E T -T E S T  U N IT S . 

F R E Q U E N C Y  C H A N G ER S.

M O TO R G E N E R A T IN G  SET S.

C O M B IN E D  E N G IN E -D R IV E N  SETS.

S P E C IA L  V O LT G E N E R A T O R S  A N D  M OTORS. 

V A R IA B L E -S P E E D  E Q U IP M E N T .

S P E C IA L  S T A R T IN G  A N D  S W IT C H G E A R  

C O M P L E T E  SW ITC H B O A R D S.

S P E C IA L  R A T IO  T R A N S F O R M E R S .

T he  Specialists for U n u su a l P lan t.

T H E  E L E C T R O PL A N T  CO.E L E C T R O P L A N T
(E sta b . 1912). 

W E M B L E Y . M ID D X . 1503

G EO RG E CO H EN , SONS & CO. LTD.

for

G U A R A N T E E D  E L E C T R IC A L  

P L A N T .

M O T O R S .  G E N E R A T O R S .  

S W IT C H G E A R . 

etc.

W OOD L A N E. L O N D O N . W .12.
T e lep h o n e : Shepherds Bush 2070 

and
S T A N N IN G L E Y . N E A R  L E E D S .

T elep h o n e: P udsey  2241.
E stab lished  1834.

27

A .C. M otors, 4 0 0 /3 /5 0 ,  slip-ring, squir. cage, R .O .. w ith  
s ta rte rs , h .p . 12. 10, 7£. 5. and  one to t.  enc. induct. 

3-h .p . Polishing M achine, ju s t  left w ork. Tufnol Panels, 
new. 1 doz., h" and  3 /3 2 " .— F . R u sh to n . 19. H a y  L ane. 
K ingsbury , N.WT.9. 6787
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R E B U I L T  M O T O R S  A N D  G E N E R A T O R S

LON G d eliveries can  o f te n  b e  avo ided  by purchasing  
reb u ilt  seco n d h an d  p lan t. W e can  redesign o r rep lace 

su rp lu s  p la n t  of an y  size.

S E N D  U S Y O U R  E N Q U IR IE S .

O V E R  1.000 R A T IN G S  A C TU A LLY  IN  STO CK H E R E

D Y N A M O  & M O T O R  R E P A I R S  L T D . ,

W e m b le y  P a rk ,  M idd le se x.

T e le p h o n e : W em bley  3121 (4 lines).

A l s o  at Phoenix W o r k s ,  B e lg ra ve  Terrace ,  Soho  Road. 

H a n d s w o r th ,  B i r m in g h a m .

T e le p h o n e : N o rth ern  0898.
2 ?

f r i" |/~ k -c u . f t. R O B E Y  v ertical tw in -cy linder, tw o-stage.
w ater-cooled  A ir Com pressor. 100 lbs. pressure, 

d ire c t  coupled  to  100-h.p. B R U C E  P E E B L E S  S .R . M otor. 
400 v o lts . 3-phase. 50 cycles. 360 r .p .m .. w ith  s ta r te r ,  
com plete  w ith  a u to  u n loader, in te rcoo ler an d  receiver.

350-cu. ft. R E A V E L L  Q u a d ru p le s  4-cylinder, w ater- 
cooled A ir C om pressor. 120 lbs. pressu re , b e lt d riv e , com 
p le te  w ith  a u to  un loader, a ir  filter an d  receiver.

230-cu. ft. E N G E R SO L L -R A N D  h o rizo n ta l, single 
cy linder, d oub le  ac tin g  A ir C om pressor, 100 lbs. pressure , 
com plete  w ith  a u to  u n loader, a ir  receiver, b e lt d riv e

210-cu. f t. H O L L A N D /S L M  ro ta ry  tw o-stage, w ater- 
cooled A ir C om pressor. 100 lbs. pressu re , com ple te  w ith  
a u to  u n lo ad er, a ir  receiver, b ed p la te  an d  couplings for 
m o to r d rive .

210-cu. ft. H O L L A N D /S L M  ro ta ry , single-stage, w ater- 
cooled Com pressor as above. 60 lbs. w orking  pressure .

5-cu. ft. v e rtica l, single-cylinder A ir Com pressor, for 
engine s ta r tin g . 300 lbs. w orking  pressu re , d riv en  by  3- 
h .p . C R O M PTO N  P A R K IN S O N  m o to r, 400 v o lts , 3-phase. 
50 cycles-
N E W M A N  I N D U S T R I E S  L I M I T E D ,  Y A T E ,  B R I S T O L

1447

W A T E R  T U B E  B O I L E R S  I N  S T O C K

Tw o 25.000 lbs. e v a p o ra tio n , 175 lbs. W .P .
T hree  20 .000 lbs. .. 175 lbs. ..
O ne 12.000 lbs. .. 200 lbs. ..
O ne 12.000, lbs. .. 160 lbs. .,
One 9 /10 .000  lbs. .. 200 lbs. ..

W e insta ll com plete , includ ing  b rickw ork . Econom isers. 
P um ps. P ip in g  V alves, G en era tin g  Sets an d  M otors in 
s tock . P lease  send us y o u r en q u iries ; we can  give 

im m ed ia te  delivery .

B U R F O R D .  T A Y L O R  & CO. L T D . .
B oiler Specialists . M iddlesbrough.
T elephone : M iddlesbrough 2622.

A C .  S L I P - R I N G  M O T O R S  F O R  D I S P O S A L

W o u n d  for 400/440-volts, 3-phase, 50-cycle S u p p l y

ON E  1 4 0 -h .p .,  9 8 0 - r .p .m . b a ll-bearing  m ach in e  by 
L A U R E N C E  SCOTT, w ith  oil s ta r tin g  gear.

O ne 145-h.p.. 485-r.p .m . th ree -b ea rin g  m ach in e  for bell 
d rive b y  C R O M PTO N , w ith  E llison oil sw itchgear.

O ne 530-h .p .. 60 0 -r.p .m .. 6 .600-volts. 3-phase. 50-cycles 
au to -sy n ch ro n o u s M otor by  C R O M PTO N , w ith  sw itch 
gear.

N E W M A N  I N D U S T R I E S  L I M I T E D ,  Y A T E .  B R I S T O L
1468

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

WE  offer ou r la te s t  ty p e  N o. 2 M ax-A rc W elder for 
im m edia te  d e livery , 1 5 /2 5 0  am peres. O p era tes  off 

an y  A.C. su p p ly  vo ltage. Send for de ta ils .

M A X - A R C  W E L D E R S  L T D . ,

190. T H O R N T O N  R O A D . CR O Y D O N . 
T H O rn to n  H e a th  4276-8.

E L E C T R I C  M O T O R S  A N D  D Y N A M O S

M a rch  2 , 194 5

W E  hold one of th e  la rg est s tocks of N ew  an d  Second­
h a n d  M otors. S econdhand  m ach in es  a re  tho ro u g h ly  

o v erh au led . In sp e c tio n  an d  te s ts  **an be m ade  a t  our 
W orks.

F o r  Sale o r H ire . Send y o u r enqu iries to  :—

B R IT A N N IA  M A N U F A C T U R IN G  CO. L T D .. 
.22-26 , B R IT A N N IA  W A L K ,
C IT Y  R O A D , L O N D O N . N .I .

T elephone : 5512-3 C lerkenw ell. 13

E C O N O M I S E R S  I N  S T O C K

TW O  G reen ’s E conom isers, 208 tub es . 250 lbs. W .P .
G u aran teed  re-insu rab le  an d  first-class condition  only, 
low prices.*  Q u o ta tio n s  per re tu rn . In sta lla tio n s  delivered 

an d  erec ted  com plete.

B U R F O R D ,  T A Y L O R  & CO. L T D . ,
7. Com m ercial S tree t, M iddlesbrough. T elephone 2622.

________________________  65

M A N  P O W E R  I S  M U L T I P L I E D

by  th e  in sta lla tio n  of 
M O R G A N  E L E C T R I C  L I F T I N G  B L O C K S .

All cap ac itie s  A.C. an d  D .C . S upp ly .
D elivery  from  2-3 d ay s .

M O R G A N  L I F T W A Y S  & P 0 W E R W A Y S ,
50. W IL K IN  S T R E E T . N .W .5 .

Gul. 1147. 47

A  large s to ck  o f W inches of o u r se lf-sustain ing  types, 
also S earch ligh ts (sale o r  h ire), M irrors, Lenses. A .I.D . 

T u rn b u ck les . e tc ., also su rp lu s  C arbon  R ods. E b o n ite  and 
F ib re . H u n d red s  of th o u sa n d s  su p p lied  d u rin g  th e  las t 40 
years to  G o v ern m en t d e p a rtm e n ts , co rp o ra tio n s  an d  in ­
nu m erab le  t ra d e rs .— L o n d o n  E lec tr ic  F irm , Croydon. 42

A  n u m b er of self-cont. P e tro l L ig h tin g  Sets, 3 kW , A.C. 
or D .C ., an y  vo ltag e , sem i-portab le , like new . from 

s to c k .— T he E le c tro p la n t Co.. W em bley . 1504

A .C. an d  D .C . H ouse Serv ice M eters, a ll sizes, q u a rte rly  
an d  p rep a y m e n t, recond itioned , g u a ra n te ed  one year. 

R ep a irs  an d  rec a lib ra tio n s .—T h e  V ic ta  E lectrica l Co.. 47. 
B atte rsea  H igh  S tre e t. S .W .l l .  Tel. B a tte rsea  0780. 19

A .C. an d  D .C . M otors, all sizes, large stocks, fully 
g u a ra n te ed .— M ilo E ng ineering  W orks, M ilo R oad. 

E a s t  D ulw ich . S .E .2 2  (F o rest H ill 4422). 6781

A .C. M otors. l / 5 0 t h  h .p . to  10 h .p ..  from  stock . Also 
D .C .— T h e Jo h n so n  E ng ineering  Co., 86. G rea t P o r t ­

land  S tree t. L on d o n , W .l .  T e l . : M useum  6373. 57

A E R IA L  Cables. a ll sizes q u o ted  fo r; good deliveries 
ag a in st G o v ern m en t c o n tra c t n u m b ers .— Edw ardes 

B ros., 20. B lack fria rs  R o ad . L on d o n . S .E .l .  6796

A l t e r n a t o r .  500 kV A . 3-p.. 50 c .. 4 0 0 /4 4 0  v .. 750
rev s ., d irec t coupled  ex c ite r, 2 b rgs., on  bedplate . 

—S te w a rt T hom son & Sons. F o r t  R o ad . S eafo rth . L iver­
pool. 21. 5»
A  L T E R N A T O R , 600 kV A . 4 0 0 /3 /5 0 .  300 r .p .m .,  w ith 

ex c ite r, fo r coupling . L ik e  new , barg a in . —  The 
E le c tro p la n t Co.. W em bley . 1505

B E L T  G rin d ers  o r  S anders. 4"  w ide b e lt. £5 5 s . : 6" wide 
be lt. £10 10s.— J o h n  E . R . S teel. C lyde M ills. B ingley. 

P h o n e  1066. 52

B E S T  E n g lish  Cables. 1 / .0 4 4  u p  to  1 2 7 /.1 0 3 . deliveries 
ag a in s t M .O .S. req u irem en ts .— E d w ard es  B ros.. 20z 

B lack fria rs  R o a d . L o n d o n . S .E .l .  6797
/C A R B O N S , larg e  s tocks a sso rted  sizes, solid an d  cored.—  
^  E d w ard es  B ros., 20. B lack fria rs  R o a d . L ondon . S .E .l .

6798

CE N T R IF U G A L  P u m p s . 1 0 0 /1 1 0  v . A.C. o r D .C .. for 
in d u str ia l o p e ra tio n . £12 10s. each .— U niversa l E lec­

trica l. 221, C ity  R o ad . E .C . l .  1482

EL E C T R IC  H o u se  M eters. A .C. o r D .C ., 2 0 0 /2 4 0  v., 
3. 5 a n d  10 am p s., 17s. 6d. e ach .— U niversa l E lec­

trica l. 221. C ity  R o a d . E .C . l .  1481

E L E C T R IC A L  Accessories, Sw itches. H o lders. Plugs, 
e tc . Sm all q u a n ti ty , new. b es t m ak e .— Phone. Hol- 

born 5 8 6 4 /5 . 6794

F IL IN G  C ab inets. S teel C upboards. Shelving. Safes, 
C ard In d ex  C ab ine ts . O ak D esks, C hairs. L ino . e tc .— 

Office F u rn itu re  Co., 184. V au x h all B ridge R d .,  London. 
S .W .l .  Tel. : V ic to ria  9770 an d  8685. 46

E l e c t r i c a l  R e v i e w
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I7 X H A U S T  F an s, new , 14", 1-phase. 2 0 0 /2 5 0  v ., 1,900 
™ £11 15s.— S o u th e rn  Ig n itio n  Co. L td ..

190. T h o rn to n  R o ad . C roydon. 75

FOUR id en tica l 1 5 0 -k W  “ W eir S u lz e r /E .C .C .” 
D iesel-driven  G en era tin g  Sets. 220 vo lt D .C .—S tew art 

Thomson & Sons. F o r t  R d ..  Seafo rth . L 'p o o l, 21. 74

HEA VY d u ty  A rc W elding  P la n ts . 200 am ps. Price  
£31 10s. com plete . A lso S p o t W elders. £36 15s.—  

John E . R . S teel. Clyde M ills, B ingley . P hone  1066. 50

INSU-Glass covered  P la in  o r E nam elled  In stru m e n t 
Wires. No. 18 s .w .g.. N o. 40 s.w .g .. s tock  deliveries. 

—Saxonia. R o a n  W orks. G reenw ich. S .E .10 . 29

LEA D-covered an d  A rm oured  C ables. P . I .  an d  V .I .R .. 
various special lines a t  low  p rices.— E dw ardes B t o s . .  

20. B lackfriars R o a d . L on d o n . S .E .l .  6799

LEA D-covered an d  V .I .R . C ables, several tons, new 
condition .— B ox 6788, c /o  T he E lectrica l R eview .

LE S L IE  D ixon & Co. for D ynam os. M otors. Sw itchgear. 
Chargers an d  T elephones.— 214, Q ueenstow n R oad. 

Battersea. S .W .8 . T e lephone, M ACaulay 2159. N earest 
Rly. S t a . : Q u een ’s R o a d . B a tte rsea  (S .R .). 18
"V fO N O M A R K . P e rm a n e n t  London  address. L e tte rs  re- 

d irected. 5s. p .a .  W rite — B M /M 0 N 0 5 3 . W .C .l. 68 
TITO TO R G en era to r S ets an d  C onvertors, all sizes and 
ILL voltages from  i  kW  up  to  500 kW  in s to ck .— 
Britannia M an u fac tu rin g  Co. L td ..  2 2 /2 6 , B rita n n ia  W alk , 
City R oad, L ondon , N .I .  T e lephone. Clerkenw ell 5512. 
5513 & 5514. 28
T fO T O R IS E D  i "  B 'ench D rilling  M achine, 13 speeds. 
iv-L £12 2s. 6d .— J o h n  E . R . S teel, C lyde Mills. Bingley. 
Phone 1066. 51
l^ A M E  P la te s  fo r E lec tr ica l E ng ineers. N ea tly  engraved .

Send w ording  fo r full size sk e tch  and  lis t  (enclose 3d. 
stamps).—M aile & Son L td ..  E n g rav ers . 367. E uston  
Road. London. N .W .l .  24
'W 'A M EPLA TES, E n g rav in g . D iesinking. S tencils, Steel 

P unches.— Stil well & Sons L td ..  152, F a r  Gosford 
Street. C oventry . 14

NEW  Steel T a n k  in  th ree -e ig h th s  inch  p late , in tw o  
sections d iv ided  lo n g itu d in a lly , d e p th  6 f t., w id th  

6 ft., length 16 f t . ,  w ith o u t b o lts , c a p ac ity  3.600 gallons. 
Offers required, to — Chief E n g in eer. T raffo rd  Pow er S ta tion . 
Trafford P ark . M anchester. 17. 1486

ONE New 25-h .p . sq u irre l cage, p ro te c te d  ty p e . H ow ell’s 
“  Sovereign ”  M otor, w ith  slide ra ils  an d  s ta r  d e lta  

starter. 400 v o lts . 3 -phase. 50 cycles. 1.000 r .p .m . F o r 
further p a rticu la rs  an d  p rice  ap p ly  to — E lectrica ls  L td .. 
14. Clarem ont P lace, N ew castle-upon-T yne. 2. 1511

PHO NE 98 Staines. 35-kW  C rude Oil Set. 220 v o . ; 
35-kW B ro w ett S team  Set. 220 v o . ; 50-kW  H indley  

Steam Set. 4 4 0 /2 2 0  v o . ; 75-h .p . N a tio n a l Tw in D iesel: 
Three-throw R a m p  P u m p . 3 i"  x  6 " , 700 lbs. w .p .—  
Harry H. G ardam  & Co. L td ..  S ta ines. 60

PORCELAIN Cleats. 2 an d  3 groove, v a rio u s  sizes ex 
stock, price lis t.— E d w ard es  B ro s .. 20. B lackfriars 

Road. London. S .E .l .  6800

PORCELAIN In su la to rs , v a rio u s  sizes in s tock , galv. 
spindles.— E d w ard es  B ros., 20. B lackfria rs R o ad . 

London. S .E .l .  6801

PORTABLE E ng ine-d riven  W elding  Sets, o u tp u t  7 5 / 
350 am ps., b ran d  new . G o v ern m en t licence to  p u r ­

chase. delivery s to c k .— G la d ia to r W eld er S e ts  L td ..  18. 
Leicester R oad . Sale. M anchester. 49

ROTARY C onverters in  s tock , all s izes: enquiries 
invited .— U niversal E lectrica l, 221, C ity  R o ad . 

London. E .C .l.  16
Q E L F-Prim ing E lectric  P u m p s . 300 g .p .h ., £12.— Jo h n  
►D E. R . Steel. Clyde Mills. B ingley . P h o n e  1066. 53
SE V E R A L  Telescopic Tow er L ad d e rs  read y  for essentia l 
^  work. E x tensions. T restles  an d  S teps to  o rd er.— 
Shaftesbury L ad d ers  L td ..  453, K a th e rin e  R o a d . E .7 . 
Grangewood 3363. 15
ÜPECIAL line. Bell an d  T elephone W ires, also screened 
^  wires, large q u a n ti ty , ch eap .— E d w ard es  B ros.. 20. 
Blackfriars R o ad . L ondon . S .E .l .  6802
QTAFF Tim e C hecking and J o b  C osting  T im e R ecorders 
^  (all makes) for q u ick  cash sale. E x cep tio n a l con­
dition. W rite  —  Box 528. S m ith s ,. 100. F le e t  S tree t. 
TonHnn. E.C.4. 31
QW ITCH and F use  U n its , C ondu its , an d  fittings, w orks 
^  requirem ents s to ck ed .— E d w ard es  B ros., 20, Black- 
friars Road. L ondon. S .E .l .  6803

T.R.S. Cables and  F lexib les. W elding  Cables, supplied 
to M .O.S. req u irem en ts .— E d w ard es  B ros.. 20. B lack ­

friars Road. L ondon . S .E .l-  6804
T R A N S F O R M E R  L e a d - in  W ire 7 /3 8  an d  1 4 /3 8  s.w .g ., 
1  Insu-Glass finished, v arious colours, s to c k .— Saxom a.

o eS 3 hTf:nrfn°rm ers ■ 1 45-kVA Siem ens (2819); 1 50- 
3  í  v °  *  Phillips <15383); 1 50-kVA H ack- 
k r i J B rush (15086): 1 100-kVA Brush 
07« ^  (  - irs ’ riack h rid g e  (211); also a  q u a n ti ty  of(17653); 1 150-kVA H ack 15Q1 c /Q  T h e  E Iectrica] 
D C. D ynam os for saie- 
Review.

a  1 -k W  T urbo-G enerating  S et. 110 v o lt D .C .. £40 —  
S tew art Thom son & Sons. F o r t  R o ad , Seaforth . 

L iverpool. 21. 55
7  -1 'k W  S team -driven  G enerating  Set, A shw orth  P a rk e r 

v ertica l engine coupled to  L .D .M . com pound w ound 
230-volt generator, £120.— S tew art Thom son & Sons. F o r t  
R o ad . S eaforth , L iverpool. 21. 54
1  f )  h .p . E lectric  M otor. B .T .H ., 440 v o lts  D .C .. 800 

r.p .m ., 8 " pulley , com plete w ith  s ta r te r  sw itch , all 
in good condition . B est offer.— B eards (Millers) L td .. 
W orksop. 1520
f^ Q -k W , 220-v., 770-revs. C .I. th ree-bearing  G enerator.

? •  H all, w ith  sw itchboard .— G reenhalgh B ros.. 
B urtons Field Mill. A th erto n , M anchester. 1479
Q ( T - k W , 4 4 0 /3 /5 0 . 750-r.p .m . B rush  A lterna to r, w ith  
y y  sw itch b o ard : 170-kW . 4 0 0 /3 /5 0 . 428-r.p .m . W righ t 
A lterna to r, w ith  sw itch b o ard : 112-kW , 4 0 0 /3 /5 0 . 500- 
r .p .m . Greenwood & B atley  A ltern a to r, w ith  sw itchboard : 
D avid  B row n R eduction  G ear. 27 0 /3 1 0  h .p .. 185 /428 
r .p .m .— R . F . W inder L td .,  B elgrave E lectrica l W orks. 
Leeds. 2. 1435
1 OO'k-P-. 4 0 0 /3 /5 0 , S .R ., 730-revs., L o u v re  V en t., 
77 B .T .H . (ball bearings), w ith  Ellison O .I . gear.—  
G reenhalgh  Bros., B urtons F ie ld  Mill. A th e rto n . M /c r .  1478 
I 1 O v B atte ry , 300-Ah cap ac ity , to g e th e r w ith  

r - D ynam o an d  Sw itchboard , availab le  shortly . Can 
be seen in use by  ap p o in tm en t.— Ja s. E dw ards & Sons 
(Inkpen) L td ., In k p en . N ew bury , Berks. 1489
2 ^ 0 'kVA A1te rn a to r , 400 volts. 3-phase, 50 cycles. 750 

revs., w ith  d irec t coupled exciter.— M idland Coun­
ties E lectrical E ngineering Co. L td ., Grice S tree t, Spon 
Lane. W est Brom wich. 36
Q O O  H olophane A E , 200-w att R eflector F ittin g s .

W rite— Box 1443, c /o  T he  E lectrica l Review . 
z lA iY /4 5 0 - b .h .p .  m axim um , vertical, four - cylinder.

to ta lly  enclosed, a ir injection  H eav y  Oil Engine, 
by  M irrlees. B ickerton  & D ay , speed 200 r .p .m ., electric 
lig h t ty p e  flywheel and  arranged  for d irec t coupling. Can 
be seen ru nn ing  in Y orksh ire : in good condition .—George 
Cohen. Sons & Co. L td ..  S tanningley , n r. Leeds. 1405 
£ * 0 0  E lectr ic  M otors. D ynam os, T ransform ers, Con- 

verte rs. e tc ., e tc .. a t  low prices.— S. C. Bilsby, 
A .M .I.C .E ., A .M .I .E .E .. Crosswells R o ad , L angley , near 
B irm ingham . Phone. B roadw ell 1359. 21
1  O O i Y kW  T urbo-A lte rna to r Set. m ade by  M etro- 

politan-V ickers in 1920, 3-phase, 50-period, 
400 volts , steam  pressure  200 lbs., je t  condenser. A pply—  
P a to n s  & B aldw ins L td .,  H alifax , Y orkshire. 1484

A R T IC L E S  W AN TED _______________
C O U N T Y  B O R O U G H  O F  S O U T H E N D - O N - S E A

Elect r ic ity Department

fT IH E  C orporation  req u ire  700 D.C. H O U S E  S E R V IC E  
M E T E R S , ranging  in size betw een 5 and  40 am peres 

a t  230 vo lts , an d  would consider offers of secondhand 
m eters in good condition.

A. C. JO H N S O N .
E lec tr ic ity  W orks, E ng ineer and  M anager.

L ondon  R d ..  Southend-on-Sea.______________________ 1496

ACCUM ULATO R P la te s  (old) and  lead P e ro x id e : as 
ac tu a l sm elters we p ay  to p  price. Also old s torage 

b a tte ries , tran sfo rm ers  and  whole in sta lla tions purchased . 
— E lto n . L evy  & Co. L td .,  18, S t. T hom as S tree t. S .E .l .  
H op  2825-6. 39
T 'lO IL  W inding M achines w an ted  for essentia l w ork .— 
V-' Box 63. c / o  T he E lectrica l Review .

EN A M E L L E D  Copper W ire  w an ted . P lease s ta te  q u a n ­
t ity ,  m ake, gauge an d  price. —  B ox 61. c / o  T he 

E lectrica l R eview .

EN G IN E E R IN G  Technical Books (new o r secondhand) 
w an ted  in any  q u a n tity . A ttra c tiv e  cash offers. Call 

— T hird  floor. 356, O xford S tree t, W .l ,  o r “  S toneleigh .” 
S t. G eorge 's A venue. W eybridge. 62
li /T E R C U R Y  (Q uicksilver) w an ted . W rite  for pack ing  
I tX  instructions. Gold. S ilver and  P la tin u m  also p u r ­
ch ased .—C ollingridge & Co. L td ..  R iverside  W orks. R iv e r­
side R o ad . W atfo rd  (Tel. 5963). 20

ON E  com pound w ound D .C . G enerato r, 3 -beanng  ty p e , 
230 vo lts . 120 kW . speed 500-750. One 4-wire. 400- 

vo lts . 3-phase. 50-cycles A lte rn a to r, w ith  d irec t coupled 
exciter, 3-bearing  m achine, 200 kVA , speed 500-600-750. • 
if possible com plete w ith  con tro l sw itch b o ard .— Box 67. 
c /o  T he E lectrica l R eview .
T T R G E N T L Y  requ ired . S park  T est U n it. 10.000 k V : 

also 80-lbs. p ressu re  S team  V ertical B oiler. 200 lbs. 
p e r hour, an d  a  W h ets to n e  Bridge for copper resistance 
tes tin g . All for E ssen tia l W orks.— B ox 1440, c /o  The 
E lectrical R eview .
T T R G E N T L Y  w an ted . A utom . K o h le r  Sets, 800 and  
^  1.500 w a tts . 110 vo lt, an y  cond. F u ll de ta ils  to —

T h e E lec tro p la n t Co., W em bley. M iddx. 1506
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\ i 7 A N T E D ,  R o ta ry  C onverters, an y  size.— U niversal, 
221, C ity  R o a d , L on d o n , E .C .l .  22

T X T A N T E D , i -h .p .  or § -h .p . E lectr ic  M otors, 240 v.
A .C ., new  o r  s /h a n d ,  w ith  doub le-ended  sp ind les.— 

P ho tow eigh , E x h ib itio n  G dns., W em bley . M iddsx. 6770

W O R K  W A N TED  AND O F F E R E D
M O T O R  R E P A I R S

R E W IN D IN G  an d  R ep a irs . E lectr ic  Tools an d  M otors 
of a ll ty p es  rew ound  an d  rep a ired  by firm  h a v in g  long 

experience in  th is  w ork . G u a ra n te e d  w ork an d  p ro m p t 
serv ice. L arge  a sso rtm e n t o f M otors av a ilab le  from  stock .

S O U T H E R N  I G N I T I O N  CO. L T D . ,

190, T H O R N T O N  R O A D .
C R O Y D O N . 

T H O rn to n  H e a th  4276-7-8. 37

/C A P A C IT Y  av a ilab le  for a ll ty p es  of E lectr ica l an d  R ad io  
A ssem bly, a ll ty p es  o f Coil an d  T ran sfo rm er W inding  

w ith  v acu u m  im p reg n atio n  to  a p p ro v e d  M inistry  super 
tro p ic a l s ta n d a rd s .— S. G reen, 4 4 /4 5 , T a m w o rth  R o ad . 
C roydon. T e lephone  N u m b er. C roydon 8025. 6746
fT A P A C IT Y  av a ilab le  for W inding , A rm atu res , S ta to rs  

an d  Coils. Q u an tities  p refe rred .— K in g slan d  E lectr ic  
Service, H av e lo ck  W orks, 75a, W ell S tree t, L ondon , E .9 . 
A m h erst 4166. 6619

CO N SU L T  us for a ll ty p es  of A .C ./D .C . W indings. W e 
a re  th e  tra d e  rew inders of b o th  rep a ir  a n d  rep e titio n  

a rm a tu re  an d  s ta to r  w indings, e tc .— H od so n  (E lec trc ia l 
E ng ineers). 75a, G eorge S t .,  C roydon. P h o n e , C roydon 
1568. 6741
"IV /rA C H IN IN G  W ork , for C en tre  L a th es  u p  to  6£ in.

cen tres  an d  m edium -sized  m illing  (good g rad e  w ork 
p refe rre d ).— T h e L o n d o n  E lectr ic  F irm , C roydon. U p ­
lands 4871. 56

R E P A I R S : Clocks, E lec tr ic  Clocks, C lockw ork C on­
tro lle rs  fo r p ub lic  lig h tin g , co n tro l an d  tim e  sw itches, 

ex p o su re  m ete rs  an d  ev ery  k in d  of clockw ork  app liance  
rep a ired  an d  o verhau led . In q u ir ie s  w elcom ed.— J .  W . & 
R . E . H u g h es (C lockw ork E ng ineers), 58, V ic to ria  S tree t. 
L o ndon . S .W .l .  P h o n e , V ic to ria  0134. 66

SP R IN G  M an u fac tu re rs  w ith  m odern  au to m a tic  precision 
p la n t  h a v e  cap ac ity  av a ilab le  for l ig h t w ire  springs. 

H ig h est g rade w ork  an d  p ro m p t d e livery  g u a ra n te ed .— 
M ortim er Springs, 123, W illesden L an e , L ondon , N .W .6 . 
M aida V ale  7643. 6687
r p R A N S F O R M E R S , single an d  th ree -p h ase . All ty p es  
-*- u p  to  10 kV A .— W oden T ran sfo rm er Co. (Phone. 

B ilston  41959), M oxley R o a d , B ilston , S taffs. 11

A G E N C IE S
A G E N C IE S  req u ired  for L on d o n , S o u th  of E n g la n d , for 

th e  fo llow ing: (1) D om estic  e lec trical ap p lian ces; 
(2) B rass  e lectrical accessories, sw itch  plugs, e t c . ; (3) Con­
d u it. A d v ertise rs  h a v e  clien tele w ith  ev ery  w holesaler in  
th e  te r r ito ry  m en tio n ed . Im m e d ia te  tu rn o v e r  can  be 
g u a ran teed . E i th e r  com m ission o r  b u y ing  basis. P o s t ­
w ar a rran g em en ts  considered . —  B ox 64, c / o  T h e  E lec­
tr ic a l  R eview .

A G E N C IE S  req u ired . S o u th  of E n g lan d , including  th e  
L on d o n  a re a :  (a) C ab les; (b) Sm all S w itch g ear; (c) 

T ran sfo rm ers; o r an y  lines su itab le  for d is tr ib u tio n  for 
w holesalers’ business.— B ox 40. c / o  T h e  E lec tr ica l Review .

A S a  rep u te d  firm  of E lec. an d  M ech. E n g in eers  enjoying 
licences, we in v ite  sole agencies fo r m o to rs , dynam os. 

A .C. diesel an d  tu rb in e  sets, tra n sfo rm ers , engines, control 
gear, bu lbs, w ires, con d u its , w eld ing  rods, m easuring ' 
te s tin g  in s tru m e n ts , e tc .— T h e  B ritish  E ng ineering  Co.. 
105, A pollo S tre e t. F o r t,  B om bay . 1495
X ^ L E C T R IC A L  M an u fac tu re rs  of sa fe ty  lam ps and 

to rch es , tran sfo rm ers , co n ta c ts  an d  so ldering  irons 
req u ire  a g en ts  for N ew castle . M anchester an d  B irm ingham  
d is tr ic ts .— B ox 1498, c /o  T h e  E lec tr ica l R eview . 
"C 'L E C T R IC A L  R e p re se n ta tiv e  w ith  e s tab lished  connec- 

tio n , op en in g  w arehouse in  M anchester, desires agency 
for dom estic  app liances, electric  lig h tin g  f ittin g s  an d  fires. 
F u lle s t de ta ils , p lease .— B ox 6748. c / o  T h e  E lectrical 
R eview .
X ^ R A N C E . B ritish  res id en t, sh o rtly  re tu rn in g , is desirous 

c o n ta c tin g  m an u fa c tu re rs  in te re s te d  in  th is  m ark e t. 
W rite— B ox 732, e / o  D ixons. 43, G t. M arlborough  S treet. 
L on d o n , W .l .  1488
] \ / f  A N U F A C I 'U R E R S ’ A gents, covering  th e  w hole of 

G re a t B r ita in  an d  Colonies, a re  desirous of c o n ta c t­
ing m a n u fa c tu re rs  w ith  a  view  to  sole selling r ig h ts  (either 
com m ission o r buy ing), p o st-w ar a rran g em en ts  considered. 
— B'ox 23. c / o  T h e  E lec tr ica l R eview .
~ Y /TA N U FA C T U R ER S of E lec tr ica l A ppliances, including 
L“-*- C onvecto rs., a re  p rep a red  to  receive app lica tio n s  from 
first-class w holesalers for d is tr ib u tio n  r ig h ts  in  several areas 
of th e  B ritish  Isles.— B ox 1512. c / o  T he  E lectr ica l Review . 
Q C O T L A N D . A g en t w ith  es tab lish ed  connection  am ongst 
^  w holesalers, elect, c o n tra c to rs , rad io  dealers, large 
s to res th ro u g h o u t S co tland , wishes to  rep resen t reliable 
m an u fac tu re rs  of elect, app liances, lam p sh ad es , accessories, 
rad io  p ro d u cts . B u y in g  agencies a lso  considered . Address 
— “  1922,”  W m . P o r te o u s  & Co., G lasgow. 6791

B U S IN E S S E S  FO R  S A L E
T ^ N G IN E E R IN G  business, c o n tra c tin g  an d  m anufactu r- 

ing, long record  o f p rogress an d  exp an d in g  profits, 
sound  financial p o sition , ex ten siv e  connection  in  w ide range 
of in d u stries , v a lu ab le  goodw ill includ ing  t ra d e  m ark s  and 
p a te n ts , excellen t p o st-w ar p rospec ts: P rin c ip a ls  only.
A pply  in  f irs t in stan ce  to — B ox 1466, c /o  The E lectrical 
R ev iew .

P A R T N E R S H IP S
A  larg e  m an u fa c tu r in g  co m p an y  w ith  a  w ide range of 

p ro d u cts  desires to  a cq u ire  p a r t  o r w hole in te re s t in 
e s tab lished  firm  m an u fa c tu r in g  sm all e lec trical m achinery . 
T he  ex isting  a c tiv itie s  cover specialised  fields o f engineer­
ing  an d  a  larg e  o u tp u t  of m oto rs  an d  g en e ra to rs  can be 
ab so rb ed . R ep lies  will be  t re a te d  w ith  s tr ic t  confidence. 
W rite  to — B ox 196, 8 Serle S t., L in co ln ’s  In n . W .C .2 . 1517

The fact that goods made of raw  materials In short 
supply  owing  to w a r  conditions are advertised in this 
J ourna l should  not be taken as an indication that 

they are necessarily available for export

The TEMCO SWITCH
COMPLIES FULLY WITH B.S. MINIMUM 

REQUIREMENTS (B.S.816-1938)

Surface, Semi-recessed and 
Flush types

OUTSTANDING VALUE

Te le ph one  : Tem ple  Bar 0055 (3 lines) 

T e le g ra m s’: ” A rw e lid ite ,  W e stce n t,  L on d on  ”

Marketed by :

T.M.C.-HARWELL (SALES) LTD.
BRITANNIA HOUSE, 233 SHAFTESBURY AVENUE 

LONDON, W.C.2



M IS C E L L A N E O U S
D O N ’T  W ith  Y our P lan s. P roduce  blue p rin ts  
a s  an d  b lack  line copies, e tc .. in y o u r own office w ith ­
out glass fram e, p riv a te ly  and  econom ically . “ Arcoflex " 
Copiers from  28 shillings. As supplied  to .H .M . G overn­
ment . — W E  B oug h to n . 53. Kenley R oad. M erton. 
London, S .W .19. ¿A
■ p H O T O G E A P H Y . A p h o to g rap h  says m ore th an  a 

th o u san d  w ords. R ea listic  p h o to g rap h s for catalogues 
brochures an d  general rep ro d u ctio n  purposes for present 
and a fte r-th e-w ar uses. R ecords m ade of p resen t work 
premises, e tc .— M iles & K aye  L td .. In d u str ia l P h o to ­
graphers, 100, S o u th a m p to n  Row , L ondon, W .C  1 Tele­
phone, H O L born  6858. E stab lished  over 50 years 1491

E D U C A T IO N A L  N O T IC E S

L A T E S T  A . M . I . E . E .  R E S U L T S
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IN th e  recen t E x am in a tio n s  held by  th e  In stitu tio n  of 
E lectrica l E n g in eers  477 C an d id a te s  s a t  w ho had 

taken B .I .E .T . courses. Of th ese  457 were successful in 
passing th e  exam in a tio n s . W e believe th is  record of 457 
successes o u t  of 477 e n tra n ts  has never before been 
approached by an y  oral o r correspondence tu to ria l 
organisation, an d  in d ica tes  th e  v ery  high efficiency of 
the m odern system  of T echnical T ra in in g  w hich we have 
laid down.

The B .I .E .T . tu to r ia l  o rg an isa tio n  is w aiting  to  assist 
you either w ith  a  sh o rt specialist course or com plete 
training for a  recognised  exam ination .

We have av a ilab le  a  large fu ll-tim e s ta ff of in structo rs, 
while th e  efficiency of o u r  ex tensive  o rgan isa tion  is a 
byword am ong engineers.

W E  G U A R A N T E E — “  N O  P A S S — N O  F E E  ”

May we send a  copy of "  E N G IN E E R IN G  O P P O R ­
T U N IT IE S " ?  C o n ta in ing  a  g rea t deal of useful advice 
and detailed in fo rm atio n  on o ver 200 H om e-S tudy Courses 
and exam inations, th is  hand b o o k  is of very  rea l value to 
the am bitious engineer.

Our highly in fo rm a tiv e  h an dbook  will be  sen t F R E E  
and w ithout o b liga tion  on  req u est.

B R I T I S H  I N S T I T U T E  O F  E N G I N E E R I N G  
T E C H N O L O G Y .

E stab lished  1927—o ver  200,000 stu d en ts .
12, Shakespeare  House , 17, 18 & 19, St rat ford Place. 
______________ Oxford Street, London,  W . l. _____________33

Great  Pos s ib i l it ie s  for 
T E C H N I C A L L Y  Q U A L I F I E D  E N G I N E E R S

K e y  Men  In W a r -T im e  and  A f te rw a rd s

r P H E  finest posts an d  th e  g rea t m ajo rity  of posts  in 
G reat B rita in  in th is  w ar are  techn ical. The sam e 

will be th e  case w hen th e  w ar is over. T he v a s t increase 
in m echanisation now being app lied  to  w ar purposes will 
then be su itab ly  utilised  in reco n stru c tio n , an d  in  trad e  
and comm erce. T ak e  a  recognised E ng ineering  Q uali­
fication th ro u g h  h om e-study  w ith  th e  T .I .G .B .. whose 
Students h av e  gained  35 F I R S T  P L A C E S  in  the  
A .M .Inst.C .E.. A .M .I .E .E .. A .M .I.M ech.E .. A .F .R .A e.S .. 
etc.. exam inations. W rite  to -day  for "  The E n g in eer’s 
Guide to  S uccess." co n ta in ing  th e  w o rld ’s w idest choice 
of engineering Courses— over 200— covering all b ranches : 
Electrical. A eronautical. M echanical. W ireless, etc.

T H E  T E C H N O L O G I C A L  I N S T I T U T E  O F  
GT.  B R I T A I N ,

________ 35. T em ple B ar H ouse. L ondon. E.C .4. 77

Equipment TRANSFORMERS
of Q U A L IT Y
up t o  2-5 kV A
(A .I.D. A P P R O V E D )

THE TRANSFORMER 
& ELECTRICAL CO. LTD.

Ashford Works, Ashford Road__ 

South Woodford, London, E.18

Prices on  request

He is the man who has to  use the tools you 
provide and he knows their merits. There is 
a Flextol machine for every job, —  Filing, 
Grinding, Scurfing, Polishing,. Flexible Disc 
Grinding, Screw Driving, N u t Setting, etc. 
Send for Catalogue No. F 2 2 .

P O W E R  - D R IV E N  H A N D  T O O L S
Hegd Trade Mart

' M ore  Power to your elbow *
Sole Manufacturers and Patentees : 

FLEX TO L E N G IN E E R IN G  CO. LTD 
T H E  G R E E N ,  E A L I N G ,  L O N D O N ,  W . S
'Phones: EALing 6444/5/6. 'Gr»ms: “ Dominating ”, Ealux, London.

9 5 -1 3A

H O P K IN S O N  M O T O R S  & E L E C T R IC  
CO . LTD.

in common with most other engineers 
are wholly employed on production 
for furthering the total war effort.
On the termination of hostilities they 
will be in the position to supply:

ELECTRIC MOTORS
F rac tio n a l h o rse -p o w er m otors 
Industrial motors up to over 100 h.p.

ALTERNATORS • CONTROL GEAR 
& 

OTHER ELECTRICAL EQUIPMENT
and will welcome enquiries for the 

post-war period

H O P K IN SO N  M O TO R S  
& ELECTRIC CO • LTD

G rangew ay  • K ilb u m  • L ondon  N W 6
T e lep h o n e : M a id a  V ale 9306/8 

A  member o f  the
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This multi-cored jute-braided cable for under-water service is but one

example of the many products of the Mersey Cable W o rk s  Limited if!

> MERSEY CABLES c
M ERSEY CABLE W O R K S  LTD . LINACRE LANE . BOOTLE • LIVERPOO L

W ire s ,  C ab les and F lexib les insulated w ith  Rubbe r, Syn the tic  o r  T h erm op la st ic  Materia l, made in all sizes fo r all purposes

L E E D S
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The Solder Wire with 3 Cores 
of N on -corrosive Flux.

0  A voids D ry Joints.
# S p e e d i l y  m a k e s  

Sound Joints on Dirty 
o r O xyd ised  Surfaces 

% A lw ays C o rrec t P ro ­
po rtions  of Flux and 
S o ld e r.

% No additional Flux 
re q u ire d .

#  A p p ro v ed  by  Air 
M inistry an d  G .P.O . 

F R E E  
“ Technical N otes on 
S o ldering  ‘ and  sam ples 
sen t f re e  on  re q u e s t 
to  6 rm s e n g a g e d  on 
G o vernm en t C ontracts.

M U L T I C  O R E  
SOLDERS, LT D .

C om m onw ealth  H ouse, 
London, W .C .l . 

Tel. : C hancery  5171/2.
THE MERCURY SWITCH MANUFACTURING 

CO. LTD.
WEST DRAYTON, MIDDLESEX

U T H O L IT E  I N S U L A T O R S  & 

ST A L B A N S  M O U L D IN G S  LTD

WATFORD
• 'PHONE : W A T F O R D  4494

M.S.M. a re  specialist manu­
facturers of tilting type m ercury  
switches suitable for instrument 
work, domestic and industrial ap ­
paratus and pow er control gear.

On AIR M IN IST R Y  List 
M ade  by Th e  Lon d on  P latinum  Sc rew  Mfg. Co. Ltd. 

SO LE  SALES A G EN T S

E LC O R D IA  L IM IT ED
2 Caxton St., Westminster, London, S.W.1

Telephone: A B B E Y  4266
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R E P T O N  
ENGINEERIN 
CO M PANY J

V
T E N N A N T  STREET. 
B I R M I N G H A M ,  15.

T E LE P H O N E : M ID .  1792/3  
T E LE C R A M S  T O N  S T IL E

TECOL EARTHING CLIPS
FO R  C IV IL  A N D  IN D U S T R IA L  USE

B R A S S  W IR IN G  S A D D L E S
FO R  S H IP  W O R K

B O N D IN G  B A R S, etc.

THE EARTH ING  CLIP CO.
T E C O L  W O R K S  P O W N A L L  S Q U A R E  

L I V E R P O O L  3. T e le p h o n e : C e n tra l  8537

O b ta in a b le  from 
all Tool D e a le rs

Ci ßfiitUk ßiade without a v̂Li/clL
Made by JAMES NEILL & CO. (Sheffield) LTD., SHEFFIELD, 11.
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Ve l e c t r i c a l l y - d r i v e n  p u m p in g  s e t s ^ I
T m im c ^ 0HETER Mark CENTRIFUGAL pum ps  for  high  tem peratureL H jU lD o in

High Pressure Heating Circuits, Process Work in 
connection with Therm al Storage Tanks, Hot 
Oils for Refineries

The “  P u lsom eter ”  JB P um p covers a wide range of duties and will 
w ithstand high tem pera tu re  stresses and pressures.

Pulsometer engineering C.°. I i! r e a d i n g
List 27 29

LIGHTING STANDARDS
Fend for Cata logue  E R ' 2 2 0

□ n i c e  I TO i s s u s »  « î - E s o . i r e t o «rOLES L- B IR M IN G H A M  24

PORTABLE TOOLS

DETECTS A 
FAULTY EARTH LEAD at once

by passing a 15 20 amp. testing cu rre n t' 
through the earth w ire . Th e  im portance of 
regular testing  is officia lly stressed . W r ite  

fo r pam phlet A  58.

B R I T I S H  C E N T R A L  E L E C T R I C A L  C O .  L T D .
6-8 R o se b e ry  A venue, London , E .C .I.  TERm inus 2525

The Spiral Tube and Components Co. Ltd.
Technical Department

O S M A S T O N  P A R K  R O A D ,  D E R B Y
Head Office - H o n e y  po t Lane. Stanm ore . M id d le se x  
Telephone, - <6067-8 Ensure <6SS-9
Te te g ra m s -S p lra i D e r b y  <6067: S p lrs tu c o m  P h o n e  L o n d o n

o'Vt0°|
tv^*tfSfOR%RS
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pure

filter 
paper

»or C tE A N IN C  
ond D R Y IN C  
TRANSFORMER 

OIL

W r i t ®  for  Sam ples  and Pr i ces to  i

E V A N S ,  A D L A R D  &  C o .  L td .
POSTLIP MILLS. WINCHCOMBE. CHELTENHAM

m

GREAT BRITAIN)  lid .

formerly EAST LONDON RUBBER Co. Ltd

a  L A M P S  
INDUSTRIAL FITTINGS 

CABLE & WIRING SU PPLIES
WARTON RD., STRATFORD 
LONDON. E.I5. (MARyland 6611)

& BRANCHES

N o te  the  ton gu e  w h ich  
en su re s perfect and 
perm anent contact. Easy 
to  fix. N u t s  cannot 
turn . A l l  sizes from  half to  tw o  inches

THE DONOVAN ELECTRICAL CO. LTD. 
B IR M IN G H A M  9

E le c t r ic a l  M a n u f a c t u r e r s  a n d  S t o c k h o ld e r s

T E 5 T 0 5 C0 REL

Indispensable to Radio Serv ice  
Eng ineers. Makes 20 tests . 
In teresting  Boo k le t on request. 
From  all w ho lesa lers o r  d irect. 
¿ ¿ L  SEN D  FOR LEAFLET Q4.

R U N B A K E N ’M A N C H E S T E R ' !
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FLAMEPROOF 
FUSEGEAR

Tested and 

certified by 

the Mines Dept. 

for use in 

Groups I, II and 

III P gases.

•ARMITER, HOPE & SUGDEN LTD.
o n g s ig h t ,  M a n c h e s t e r  12. London: 34 Victoria St., S.W .I

Write for the 
Aeroflex flameproof 

fusegear list.

A  complete range of switches and 

fuse-switches, the latter Incorporating 

Aeroflex high breaking capacity, re- 

wirable cartridge fuses, is available 

in 30-amp., 60-amp., 100-amp. and 

150-amp. sizes.
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#  W e  are now able to 
supply Brass or Steel 
Studding from stock in 
the following sizes :

0—8 BA  
s ' —i "  Whitworth  

Supplied in 12 inch 
lengths in gross bundles. 
Special lengths supplied 
to order.

•

We are manufacturers 
of Screws, Small Turned 
P a r t s  and  I n s e r t s .  

Enquiries Invited.

STUDDING

AVIS & TIMMINS L-
Head Office: B IL L E T  R O A D  • W A L T H A M S T O W  • L O N D O N  • E . I7

T elep h o n e : L arksw ood 2244 and  4441

E L E C T R IC  D E P O T  LTD ., 114 P R IT C H E T T  ST., B ’H A M

S N A P - A C T IO N

L IM IT  S W IT C H
T Y P E  A K F R

O T H E R  P R O D U C T S  : 
A U T O M A T I C  S T A R T E R S  

R O T A R Y  S W IT C H E S  
C O N T A C T O R S  
O V E R L O A D S

British K lockner Switchgear Ltd. 
Chertsey, Surrey. Phone : C hertiey 2 2 2 1/2

U KEY FIBRE 
CONDUIT

Large Stocks now avail­
able at Manchester

K E Y  E N G I N E E R I N G  CO.  L T D .  
4 QUEEN VICTORIA STREET, LONDON 

AND MANCHESTER.

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

A4AINS.

4JGHTX.'.

T h is  s im p le  a rra nge ­
m ent in w id e  use 

A s k  fo r leaflet 
104/ER

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

‘w EoR̂ Y 207 ANERIEY ROAD - LONDON S E-20 Sr 0lZZ2fl,~  >

P r in te d  in  G re a t B r ita in  a t  T h e  C h a p e l  R i v e r  P r e s s , A n d o v er, H a n ts ,  a n d  p u b lish ed  b y  E l e c t r ic a l  R e v i e w , L i m i t e d , 
a t  D o rse t H o u se , S ta m fo rd  S tre e t, L o n d o n , S .E .l .
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REPAIRS Official Repairers to Councils and the leading 
Insurance Companies.

For A ll C la sse s o f M anufacturen  of

E LEC T R IC A L  A N D  M A G N E T IC  S E P A R A T O R S ,  M A G N E T IC  P U L L E Y S ,

M E C H A N IC A L  REPA IRS T K A N S p O R M E R  C ^ L S  A M D  S W IT C H E S ,
E L E C T R IC  S O L D E R IN G  IR O N S  

C o n su lt

BROWNINGS ELECTRIC Co. Ltd
B O LEYN  CASTLE. G R E E N  STREET, U P T O N  PARK, L O N D O N .  E.I3

Telephone : G R A n g e w o o d  4004/5 Estab lished  1919

In these days of tremendous war 
effort where high quality in materials 
is  o f  p a r a m o u n t  i m p o r t a n c e  
“ Sistoflex” r emains  un su r pa s sed

S P I C E R S  L I M I T E D
19 N E W  B R ID G E  ST., L O N D O N , E.C.4. Telephone : C E N T R A L  4211

SECOMAK * 1 Regd, T rade  M a rk

H IG H -SPEED  
PO RTABLE  

BLO W ER

•  M O R E  P O W E R F U L
•  M O R E  R E L IA B L E
•  E A S IE R  T O  U S E
T h is  b lo w e r w ith  a 212- 
m ile -an-hou r b last o f d ry  a ir 
d is lod ges all fo re ign  m atter 
from  w in d ing s of e lectric  
m o to rs  and o th e r  inaccess­
ible places.

Send for leaflet S7/100.

Telephone: Wembley 0194/5
c o rn y  p o w e r «no is tne a ire c t  cause o f rap id  depreciation.

SER VICE ELEC T R IC  CO. LTD ., Abbey Estate. Mount P leasant, A lperton, Middx.
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5 to 20 k W
IN THIS TYPE
Num erous works and factories have 
been com fortably, conveniently and 
economically heated with these 
units.
T h ey need no floor space, no boiler 

house, no fuel, no labour.
In relation to heat output they are 

o f  the smallest size and use the 
least metal.

Low est capital cost.
Low  operating costs.
Each unit can be worked inde­

pendently with or without 
thermostatic control.

A dvt. oj The General Electric Co. L td .. H ead Office, M agnet House, Kingsway, London. W .C.2

The 2 \  kW UNIT
just as simple to install, easily 
adjustable for direction o f  warm 
air flow. Runs almost noise­
lessly. Size approx. 9" x  I l f " .  

Finished metallic bronze cellulose.

A
wartime 
development 
which has 
come to 
stay


