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MEANS TO 
AN END

H PO-DAY there are thousands o f factories with lighting 
conditions approximating to  daylight: factories where' 

perfect visibility has reduced sickness and accident to negligible 
proportions.
B T H  Lighting Engineers have made this vital contribution to 
health and efficiency; but they, in their turn, have been briefed 
by B TH  Research.
It is, perhaps, a far cry from the B TH  Spectro Radiometer to 
the massive lighting installation of a great factory. Neverthe
less, the Spectro Radiometer, in common with many other 
scientific instruments in the B TH  Laboratories, has been a 
most important means to the designed end.

-nson-Houston Co. L td ., Crown House, Aldwych, London



M a g n e t i c

I  Write for 
I  D e t a i l e d  

I  L e a f l e t s

Illustration above shows 
Igranie Lifting Magnet. 
Below, Igranie Type] '* M ”  

Magnetic Brake.

Igranic M agnetic Speci
alities have been  tr ie d  
and p ro v ed  in som e of 
th e  la rg est indu stria l 
p lan ts in th is  co u n try . 
T hey a re  bu ilt to  w ith 
stan d  years of a rd u o u s  

serv ice.

Igranic Magnecic devices 
include :

Magnetic Brakes 
Magnecic Clutches 
Lifting Magnets 
Magnetic Separators 
Magnetic Solenoids, etc.

IGRANIC ELECTRIC C?LT.D
LONDON & BEDFORD

E l e c t r i c a l  R e v ie w  - December 29, 1944



Ju s t as ev e ry  m ove in C hess Is th e  
re s u lt  o f  carefu l p reca lcu la tio n , 
so  shou ld  be  ev ery  “  m ove ”  
in p ro g ressiv e  E lec tric  W a te r  
H e a te r  design .

So, b e fo re  H e a trae  p u ts  dow n 
an y th in g  “ o n  th e  'b o a r d , '”  
e v e ry  possib le  “ c h e c k ”  is 
carefully  s tu d ie d .

A r t  o f  th e  S e e r  1 N o—sim ply  
th e  a r t  o f  p reca lcu la tio n , based 
upo n  a long e x p e rien ce .

LEADERS IN 
ELECTRIC 

WATER HEATING

GRAMS : HEATRAE, N O RW ICHHEATRAE LTD., N ORW ICH PHONE : N O RW ICH  25131

The WESTMINSTER ENG. CO. L< SOUND TERM INAL WITHOUT SOLDER

S u ita b le  fo r  T e le p h o n e  Line«

F O R  C A B L E S  , | | j L  I  S IZ E S  F R O M  
A N D  W IR E S  I '  t o  I '
O F  A L L  K IN D S  H O L E

DOSS COURTN EY & Go. Ltd.
A S H B R O O K  R O A D , L O N D O N ,  N .I9

V ictoria  R o ad, W illesden Ju nctio n , N .W .IO
T elephone: T elegram s:

W illesden  1700-1 ** Regency, Phone, London  ”

TURNED WHEELS
t o  t h e  « p e ciflo  
re q u ir e m e n t *  o f  

o u r  c u a t o m a r *A  batch of Pedestal T y p e  single-ended  
“ W E S T M IN S T E R ”  P A T E N T

S C A L I N G  M A C H I N E S
F o r re m o v in g  th e  sc a le  f r o m  2 su r fa c e s  o n  o n e  ed g e  
o f  p la te  s im u l ta n e o u s ly ,  p r e p a r a to r y  to  w e ld in g . 
T h e  g r in d in g  w h e e ls  a r e  se lf -a d ju s tin g  f o r  v a ry in g  

th ic k n e e s

M a k a r *  o f  a ll  t y 
p e *  o f  rep artition  
p r o d u c t *  fr o m  
t h e  b a r  In a ll  

m e t a l*

M C L a n d  R E P E T I T I O N  LTOt
Pool Lane * L a n g le y  • Birm ingham .

December 29, 1944 E l e c t r i c a l  R e v ie w

c f  K n K c w
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Selenium Rectifiers

Serving with the
BOMBERS

TJBl .

SH E roar o f A llied bom bers over the 
R eich goes on, u n de te rred  by  
enem y defence o r adverse w eather. 

O nly the u tm ost reliability  o f crew s and  
equ ipm ent enables th is p ressure n o t only 
to  be m ain tained  b u t constantly  increased. 
I t  is n o t therefore su rprising  to  learn th a t 
S T C  Selenium  Rectifiers are serving w ith  
the bom bers. A t 20,000 o r zero feet, in  
heat o r below freezing, they  keep on 
“ keeping on .” T h ey  are noise-free, d ust-, 
m oistu re- and  shock-proof, and  need no 
m aintenance. W herever D .C . cu rren t is 
needed from  an  A .C . supply , you w ill find 
them  doing a real job o f  work.

Rectifier Sales Department :
S T A N D A R D  T E L E P H O N E S  A N D  C A B L E S  L I M I T E D ,  N E W  S O U T H G A T E ,  N . I X
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A re
you a 
m an ...

D E SO U T T E R  BRO S. L T D . (D E P T  R TH E H Y D E . H E N D O N . L O N D O N , N .W .9
T E L E P H O N E : C O L IN D A L E  6 3 4 6 - 7 - 3 - 9 .  T E L E G R A M S : D E S P N U C O , H Y D E . L O N D O N

9or a mouse
Some parts of aircraft are so squeezed up and hard to get at that 
there is quite a boom in teeny-weeny men to do assembly work 
—boring holes, screwing in screws and so on. What a life ! 
Makes you think of Oliver Twist being pushed through the 
window ; or the poor little sweep in the Water Babies. If you 
find yourself being urged into any such industrial strait-jacket 
you can save the situation by murmuring to your manager the 
magic word “ Desoutter ”. If he thinks it’s just a rude word 
write to us and we will forward a complete explanation with 
pictures and full instructions on how to pronounce. Who knows ? 
This may be the first step toward your being offered a partner
ship; for a proper appreciation of Portable Power Tools is widely 
accepted as a main requirement in efficient Works Management !

DESOUTTER S p e c ia l is ts  in  L ig h tw e ig h t ,  P neum atic
&  E le c tr ic  P o rta b le  T o o ls

C JLC .I49
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■<
n  w j r

at S l r i THE BRITISH TH0MS0N-H0UST0N CO..LTD.
1 C R O W N  M O U S E . A L O W Y C H . L O N D O N . W.C 2.

A3256

i/ T T ^ F R A C T IO N A L  HORSEPOW ER

(^h)  MOTORS
The most popular in the country

CAPACITOR
MOTORS

i  H .P. to  1 H.P. 
Up to  250  vo lts.

B A L L  OR  
S L E E V E  B EA R IN G S

Solidid Base Mounting

M otors are available for : —

Solid Base M ounting

C rad le  M ounting

R esilien t M ounting

R esilien t M ounting  
f itte d  w ith  

A u to m a tic  B e lt-tension  A d ju s te r

S p igo t M ounting

Spigot Mounting 
/V ertical. H orizontal.\ 
^ o r Inclined Positions/

') . :

T h e  m ost c o m p a ct m a ch in e s  
o b ta in a b le  c o m p a t ib le  w ith  
re lia b ility , q u ie t running-, an d  
proved p e rfo rm an ce .
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Single Phase Transformers for 31 *5 mVA 3-phase 1151 IO"S Kv SO cycles each fitted with fully, 
insulated o ff current tapping switch

Also manufacturers o f :—

STEAM TURBINES, TU RBO -A LTERN A TO RS, D .C . G ENERATORS, TU RBO -BLO W ERS, 
TU RBO-CO M PRESSORS, SURFACE C O N D E N SIN G  PLANT, GEARING SEARCHLIGHT 
REFLECTORS, ETC., ETC.

Sb COMPANY LTP
N EW CASTLE-ON-TYNE, 6 London Office: 56 VICTORIA STREET, S.W.I



V I G I L A N T  227S

ttO?
sw

V i%6 
s wa\*fi&c id *<s&\

STURTEVANT ENGINEERING CO. L^D.
'  2 5 . W o r c e s t e r R o a d . S u t t o n . S i j r r e v .

Decetnber 29, 1944
E l e c t r ic a l  R ev iew



u  CTUess that this P ^ J e d S t e e l  Tank- The
indeed would „ BTaithvraite lh  _ and provides the

V  W e r  cam ouflage io r  Q ga]lbns c a p a c i> . t  a n o th e r

< * - ?  , x t >  • v

B K M - n i W M T E

p r e s s e d  s t e e l  ^

riuoi fiâk

«  ™ M * K E C  °l 6 n ™ £ 1  «  E E  « ¿ ¿ T D .
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METROVICK

SYSTEM I n  t h e  p o s t - , w a r  
w o r ld ,  t h e  M e tro v ic k  
R IP P L A Y  c e n t r a l i z e d  
s y s te m  o f  c o n t r o l  w ill 
b e  in  g r e a t  d e m a n d  by  
S u p p ly  A u th o r i t i e s .
T h is  m e th o d  o f  s e le c t  

c o n t r o l  e m b o d ie s  a  M e tro y ic k  R IP P L A Y  
in je c t io n  e q u ip m e n t  b y  w h ic h  H .F . im p u ls e s  
a r e  in je c te d  in to  t h e  E .H .V . n e tw o r k ,  w h ic h  
in  t u r n ,  a c tu a t e  s u i ta b ly  tu n e d  M e tro v ic k  
re la y s  in s ta l le d  a t  d e s i r e d  p o in ts  o n  th e  
L.V. su p p ly  s y s te m .

e r s1C
ELECTRICAL
T R A F F O R D  P A R K

CO.. LTD.
M A N C H E S "

FLEXIBLE
APPLICATIONS

RELIABLE RELAYS 
AT LOW COST 

(standard type)

NO ALTERATION 
TO EXISTING 

NETWORKS
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153 k W  D y n am o . Photo by courtesy  of Laurence, Scott 
and E lectrom otors Ltd. 1894

FIFTY YEARS SERVING THE 
ELECTRICAL INDUSTRY 

THROUGHOUT THE WORLD

S p e c i a l i s t s
in

I n s u l a t i n g
V a r n i s h

1944 S ta t o r  f o r  25,000 k W  T u rb o  A l te r n a to r .
Photo by courtesy  of The English Electric Co. Ltd.

T H E

STERLIN G  
V A R N ISH  CO.

L T D .

t r a f f o r d  p a r k
M A N CH ESTER

Tel.: TRAFFORD PARK 2231 

Cable : D IELECTR IC , M ANCHESTER
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FERR AN TI LTD ., H ollinw ood , Lancs. L ondon  O f f « ,  K ern  H ouse , K in».««»?. W .C 2

of y o u r electricity supplies. A ccurate  and  
re liab le  m easurem en t helps to  secure th is, 

so alw ays specify—

R A N T
^ u P u w t e n t d

1 .
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E L E C T R I C  F I R E S  

AND C O O K E R S

B E L L I N G  & C O M P A N Y  L T D

BRIDGE WORKS • ENFIELD . MIDDX . TELEphone: HOWARD 1212

Established over 30 years

T h e s e  are typical examples 

o f the electric fires and 

cookers that we will be 

making as soon as the war 

permits.

*

« YOU CAN’T BEAT 
A BELLIN G  ”

*

C.R.C.3 IÎ*
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May we send you furth er details ?

H E N L E Y  A e ria l Service  Fuse. The 
w ithd raw ab le  fuse c a r r ie r  can be sealed. 
Line w ires In te rlo ck  if porcelain is 
b roken . (30 and 60 am p. w orking 
c u rre n t) .

H E N L E Y  A e ria l 
Serv ice  Fuse com 
bining du ties  o f bo th  
line tap  and fuse. 
Suitable fo r  Insulat
ed o r  bare  serv ice 
w ire . (30 am p. 
w ork in g  c u rre n t) .

H E N L E Y  N ut type Service
T a p  specially designed to  
p rev en t tro u b le  due  to  v ib ra
tio n . Four s tandard  sizes. 
Insulating sh roud  effectively 
insulates serv ice connections.

O utdoor Service  Fuse. Fuse 
h o ld e r  replaceable  from  ground  
level. N o  pole clim bing. Suitable 
fo r m oun ting  on e x te r io r  walls o r  
overhead  line poles. (30 amp. 
w o rk in g  c u r re n t) . 100 am p. 
m odel also available —  th is  is 
su itab le  also fo r m oun ting  w ith  
shackle insu lato r.

Branches 
and 

A gents 
th ro u g h 
o u t th e  
W o rld .

ELECTRICAL DISTRIBUTION 
EQUIPMENT

W.T.HENLEYS TELEGRAPH WORKS. CO.LTD. MILTON COURT. WESTC0TT. DORKING. SURREY

Overhead
Cenrice Accessories

Representative item s from  the very com prehensive  
range of H E N L E Y  Overhead Service  Accessories.
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ENERGY ™ ™
NATION’S FACTORIES, WORKS

& PUBLIC SERVICES
Uninterrupted transmission of electrical 
energy by C.M.A. Cables in quantity 

than ever before in our history 
a most vital part in Britain’s 

supreme effort for victory.

OF THE C .M .A .

B rit ish  In ig la te d
C abla«  Ltd .

T h a  In dia  R u b b e r, 
G y t t a - P e r t h a 'iT a la -  
fra p h W o rk tC o .L c d . 
(T h a  S ilv e r to w n  C o .) 
L lv a r p o o l E le c tr ic  

C a b la  C a  Ltd . 
T h a  Lo n d on  E le c tr ic  
W lr a  C o . and S m ith« 

L td .

Tha M e tro p o lita n  
E le c tr ic  C a b la  & 
Con «cru C tlan  C a .

Ltd

P Ire ll l-G e n e ra l 
C a b la  W o rk «  Ltd  
(C a n a r a l E le c tr ic

C o . L td .)  

S t . H e len *  C a b le  & 
R u b b e r C a . L td  

S la m e n i  B ro th e r«  Ł  
C o . Ltd . (S la m e n i 
E le c tr ic  L a m p *  and 

S u p p lia i  L td  )

Advt. o f the Cable Makers’ Association, High Holborn House, 52-54 High Holborn, W .C .I.  Phone: Holborn 7633
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The Wattmeter shown is typical of N.C.S. Long Scale Induction 
Instruments for-the measurement of alternating currents, 
Ammeters and Voltmeters being sold at the same prices as 
moving iron types for equivalent scale lengths. Sizes range 
from 2£" to 20" diameter dials, every instrument being 
strong, accurate, efficient and well finished, its performance 
fully guaranteed by Nalders’ experience and reputation.

Write for details and prices

N A L D E R  B R O S .  & T H O M P S O N  L T D  
DALSTON LANE W ORKS, LO N D O N , E.8

T e lep h o n e : CLIssold 2365 (3 lines) T e leg ram s: “ O cclude, Hack, L o n d o n '
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Don’t be caught 
napping

When you are offered stock of unknown lamps, think twice before 
ordering. Any lamps will sell now, but Kye sell always. That

means after the war too, when your customers 
can pick and choose for quality and reliability. 
The stockist who keeps to Kye keeps his 
goodwill intact. That is a point well worth 
remembering when you are looking ahead 
to the building of bigger sales after the war.

f *
I *  FOR GOODWILL AND SA LES
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as the wave
o f  a hand

People a re  ap t to  tak e  it for g ran ted  th a t  all m echanism  m ust 
m ake som e kind of a noise.
Y et consider th e  com plexity  of th e  m echanism  in a human 
hand, and its"ex trao rd inary  adaptability  to  different tasks, from  
playing th e  piano to  lifting heavy loads. N evertheless it is 
silen t; w hy!
Because N a tu re —in w hose fo o tsteps w e hum bly fo lbw —does 
no t use m etal-to -m etal jo in ts w ith clearances, b u t welds 
m uscle on to  bone, providing an ideal con stru c tio n , 
flexible, y e t w ith o u t backlash.
H ere  a t M etalastik w e are  constan tly  engaged in the  
design and m anufacture of devices w hich , m ade of 
m etal parts w elded to  ru b b er, are  used to  p e rm it o r  
re s tr ic t m ovem ent, o r  to  dam p vibrations o f various 
kinds. W e  can use natural o r  sy n th e tic  ru b b e r, 
o u r ru b b er-to -m e ta l w eld can be used w ith  various 
m etals, and w e know  exactly  how  to  design in m etal 
and ru b b e r to  m ee t any desired  conditions.

Our services are a t your disposal.

Metalastik Ltd., Leicester.

METALASTljC
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BIRMINGHAM. G ENGLAND

H iggs ran g e  o f double and  
triple reduction geared motor 
un i is are m ade entirely in  our 
ow n w orks. T h u s  are we able 
to accept in d iv id u a l responsi
bility for their efficient an d  
dependable perform ance w ith  
consequent assurance o f  com 
plete sa tisfaction  to our 
customers.

B irm in g h a m , B ris to l, D undee, G lasgow , L ondon , M an ch este r,. 
N o ttin g h a m , P e te rb o ro u g h , Sheffield , W olv erh am p to n .

c
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G l o v e r s
SCREENED

TRAILERS

A ssure SA FETY  by using 
Glovers Screened T railers

w ith

Earth  Leakage Pro tection
Cord and Copper Braided Type, 

British Patent No. 339,104 
(B .S .S . 708 . N o. 3)

W. T. GLOVER & Co. Ltd.
TRAFFORD PARK MANCHESTER, 17



A d i t .  o f  The General E lectric Co. L td .,  M a s  net House, Kin$s:cay- London, W .C .2

.  ¿ ' Á

Flameproof  SW ITCHES 
and SWITCH FUSES

S 510 P a ten t N o . 457209 
5 am ps. 250 volts.

10 15 amp. capacities 
a/so available

D e s ig n e d  for  
use in all places 
where there is 

r i s k  o f

i n f l a m m a b l e
a t m o s p h e r e s

Certified by H .M . M ines Dept,  
and  the Home Office.

Certificate No. FL P825  
Groups I and  II.

T e s t e d  a n d  a p p r o v e d  fo r  
Group III. Test report No. P36.

Full information will 
be sent on request.

S 515 Key fo r co v e r bolts

E le c tr ic a l  R ev iewDecember 29, 1944



ix U nbreakable non-ferrous construction.

“  Stream lin e  ”— no projecting bolts and lugs.

&

i x

Absolute m in im u m  num ber of component 
parts.

A rm o u r bonded d irectly  to the box carcase
(N o  e x t e r n a l  b o n d in g ) .

E x tra  large fillin g  hole.

Suitable for any type of W ire "Arm oured 
Cable.

B.P. N o . 5 2 8 3 1 1

THE LIVERPOOL ELECTRIC CABLE COMPANY UP
L / N A C R E  L A N E  • B O O T L E  •  L I V E R P O O L  •  2 0

D ecem ber  29. 1944

m ining box j
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IT’S ABOU

'* Keep t im e ! How sour 
sw eet music is when 
tim e is broke and no 
proportion k e p t"—

Shakespeare.

The o rch es tra  w ithout 
its conduc to r would be 
ju s t chao tic . U pon 
ihim  d epends th e  “ f r e 
q u e n c y "  which governs 
th e  whole p e rfo rm an ce

The Ferranti Clock, actuated 
by the frequency of the cur
rent supply, gives correct 
time without variation from 
year-end to year-end. it is 
everywhere recognised as the 
clock of reliable performance.
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Phon« : H ow ard  1492

1,000-kVA Power Transformer for a Dominion Government 
PLEASE ADDRESS ENQUIRIES T O  :

i C l |  I r  r  k j c \ a/  a v  n  k , G r a m * :  V itro h m , E nfield
I Q U E E N S W A Y ,  P O N D E R S  E N D , M ID D X .

(T.

MANUFACTURED
BY

TRANSFORMER 

CO. LTD.
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S I E M E N S  B R O T H E R S  & C ? , L T?
W O O L W IC H  , LO N D O N , S . E . I 8

E STA B LISH ED  1858 T e le p h o n e  -* W O O LW IC H  2020
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I

¡Si!
i n

Built to  B.S. 124 and H om e Office 
R egulations, th ese  sw itches and sw itch - 
fuses w hile  com pact, p rov ide  ab u n d an t 
cable ro o m  and any w irin g  com bination . 
D ie-cast hand le rig id ly  fixed, ad justab le  
w e a th e rp ro o f  h inged  lid. A lte rn a tiv e  
ca rr ie rs  fo r  H .R .C . o r  o rd in a ry  du ty . 
A vailable 2, 3 and 4-poles, 15 to  100 
am ps. 500 volts rating .

I

SANDERS
WEDNESBURY
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HOW LONG D YOU TH IN K  W E CAN KEEP THIS UP ?

It may'be a problem to the hens, but i t ’s no problem to us. The same 
identical photograph reproduced again and again does the trick. We 
are in that line of business-turning out the same thing by the hundred, 
by the thousand, by the million, in accordance with your instructions. 
At Tube Products Ltd. we mass-produce Tru-Wel electrically welded 
steel tubes at great speed, and apply rigorous tests to see that they 
never vary. Tru-Wel Tubes can be expanded, tapered, flattened, bent— 
in fact they lend themselves to manipulation for any required purpose

. s  and are proving the solution to
^  y scores of industrial “stepping-up”

______— ^  1  \  ' problems. We will process them
\ AW  V ila  (@T\ for you if you wish.

0 \ w *  / MADE by

  *  T U B E  P R O D U C T S  L T D
OLDBURY • BIRMINGHAM

A M E M B E R  O P  T H E  T U B E  I N V E S T M E N T S  G R O U P  V j 'J /
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P I C C A D I L L Y  R E A D Y !

ROYAL

EDISWAN
LAMPS

155 CHARING CROSS RD., LO N D O N , W .C.2

T he  ‘ lights o f  Piccadilly C ircus ' 
being prepared for ihe brighter days 

o f  peace.

THE EDISON SWAN ELECTRIC CO. LTD.
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H i W r
Manchester

DORMAI
PRO D U CTS

□ ORMAN &SMITH LTD.-MANCHESTER • LONDON • GLASGOW
ERIJ44

MICRO-LATHES
MODERN SMALL PRECISION BENCH LATHES

Micro-Capstan Lathe Model HU 42
C en tre  Height i 50 mm. Spindle Bore: 10 mm.

Speed R ange: 400 r.p.rrt. to  6,000 r.p.m. for m otorised model. 
British Made to  highest International Standards 
M A N Y  A C C E S S O R I E S  A V A I L A B L E

for
W A T C H , C L O C K  A N D  
I N S T R U M E N T  W O R K  
M E T E R  T E S T  R O O M  
A N D  R E P A IR  W O R K  

E T C .

W e  are always ready to 
advise upon the adaptation 
of Pultra Lathes to meet 
special requirem ents.

Write for Catalogue CM .

It’s Sixty 
YearsAgo

firs t sw itc h b o a rd  and th e
skill and e x p e r ie n c e  gained 
o v e r  th e  years, th e  pains
tak ing  re sea rch  and ex 
p e r im e n t w e have m ade 
th ro u g h  th e  g e n e ra tio n s , 
a re  bu ilt in to  o u r  p ro d u c ts  
o f to -day—reliab le , effici
e n t ,  d is tin c tiv e  . . . w o rth y  
p ro d u c ts  in th e  ren o w n ed  
D orm an tra d itio n .

PULTRA LTD.
2 4  G R A V E L  L A N E  

S A L F O R D  3  
M A N C H E S T E R

Phone B iA  9181



C R Y S E L C O  • L I M I T E D  • B E D F O . R D
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TO T A LLY EN CLO SED  F A N  CO

RW /N23

Head Sales Office: 32 V ICTO RIA  STREET, WESTMINSTER, LO N D O N , S.W.1
fel. ABBey 2023 ____________________________

o u T S T A N D I NG
A D V A N T A G

M O D E R N  D E S IG N
F IR S T -C L A S S  all-purpose motor with technical
P E R F O R M A N C E  characteristics well above the average.

Newman Motors are fully protected L O N G E R  L I F E  —
against dust, dirt and moisture. L E S S  M A IN T E N A N C E

c o m p a c t —  'ar2er [ban cbe ordinary protected
L I G H T  IN  W E IG H T  machine, but with windings and bear

ings completely enclosed.

L O WThe development of a single type suitable for 
almost any application simplifies choice and reduces ,-o c t  
initial cost. Range {  to 25 h.p. ' c o s t

Above all, Newman Motors are reliable. Made 
R E L IA B I L I T Y  in a factory equipped with the most modern 

precision machinery specially chosen for 
efficient production of this one type.

Depots in 26 centres carry complete stocks D E L IV E R Y
and provide full service. FR O M  S T O C K



32 E le c t r ic a l  R ev iew December 29, 19*14

WIRE W H E E L S  
AND B R U S H E S
We manufacture a full range of W ire 
Brushing Wheels and Brushes for Muni
tions, and have solved many problems in 
brushing and cleaning shell cases, bomb 
castings, hand grenades, fuse parts, etc.

#  Send your Brushing or Cleaning * 
problems to us for immediate attention

GREAT HAMPTON STREET, BIRMINGHAM 18



A fter the  w ar the  young m en  and  w om en w ho set up  the ir hom es will 
dem and all th e  help electricity can give them . T h e re  are few places in  this 
country  w here electricity  is no t available, so the m illions o f  new  houses tha t 
w ill be bu ilt w ill need  m illions o f  electrical installations.

T h e  M .E .M . factory is ready  to  tu rn  over its great p roducing  capacity 
to m eet this dem and im m ediately  post-w ar reconstruction  begins.

Q U A L IT Y  IN  Q U A N T IT IE S  —  In  th e  self-contained M .E .M . factory 
electrical gear and  equ ipm en t o f h igh  quality  can be tu rn ed  ou t in  vast

quantities a t low cost. T h is  is the N ew  
C raftsm anship  w hich m aintains h igh  standards 
by good design and  vigilant testing , at the 
same tim e cu tting  o u t w aste by m echanisation 
and  good m anagem ent.

SW ITCHCEAR • MOTOR STARTERS

THE ELECTRICAL AGE

MIDLAND ELECTRIC M ANUFACTURING CO. LTD., TYSELEY, BIRMINGHAM, 11
London Showrooms & Stores i 21*22 Rathbone Place, W.l : Manchester Showrooms & Stores : 48-50 Chapel St., Salford,3
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M .E .A Î .  "  M envroy  "  S ic  itch  fu se .

FUSECEAR • ELECTRIC FIRES
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Consult E.C.C . on the choice 
of a Rectifier

The largest and most comprehensive range 
o f conversion equipment in the Country

RECTIFIERS FOR EVERY INDUSTRIAL APPLICATION
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* 1 S ANnNG' CH'M' ^mm AND tolling 
Mei=hanism 

8* L'QUID-level 
g |  'NOICATING 
jjg  r £CORD(Ng • i
| |  s  ALARM I
I  a p p A R a tu s  J

|  'ole-machine I
I  5 OUTPUT ■ g
j REc"orOerí ¡¡I

P R O ce ^  t im e r s  1
s p e c ia l  H

AppARATUS, Ere Ü

P IO N E E R S
in the Electrical Industry, the 
pre-war pre-eminence of GENTS’ 
of Leicester will not be forgotten 
when Peace ¡3 once more pro
claimed and Industry demands 

the products they manufacture.

o I T r \  r  i \A /  i i r i r c C T C D  ALSO LO N D O N  • NEWCASTLE-ON-TYNEGENT & CO . LTD., Faraday Works, LEICESTER G l a s g o w  Be l f a s t  • d u b l in
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C c M S u lt a s  €7! -

F R E im Ste
Vrccessinq, 
Mechanical 
Handlinq and
In fr a -R e d

* d c  " "

Fine Finishes
DONALD MACPHERSON & GO. LTD.

ALBION STREET, MANCHESTER 1 
and MITCHAM, LONDON

It’s EASY to telephone 
in this ACOUSTI-BOOTH

Put y o u r  sh o p  phon es In B urgess A cousti- 
b o o th s  and y o u ’ll be ab le  to  h e a r  clearly  in 
sp ite  o f n ea rb y  noise.

T h e re  a re  no d o o rs  because no  d o o rs  a re  
need ed . P a te n te d  so u n d -ab so rb in g  walls 
soak  up fac to ry  noise and p ro v id e  a  “ zo n e  
of silence  ”  fo r  easy te lep h o n in g .

O p en  co n s tru c tio n  m akes th e s e  b o o th s 
easy to  k eep  clean and ob v ia tes any 
v en tila tio n  p ro b lem . H u n d red s  o f th e se  
d o o rle ss b o o th s  a re  in c o n s ta n t use in all 
ty p es  o f fac to ries . W r i te  fo r Bulletin  
B P .I3I/E .R .

BURGESS
ACOUSTI-BOOTH

BU RG ESS P RO D U C TS CO, LTD .
A coustica l D iv ision , H I N C K L E Y ,  L E IC S .

Phone : Hinckley 700 (3 lines)
London Office : 72 H orseferry  Road, S.W .I 

Phone : ABBcy 1868 
Scottish R epresen tatives:

R . M oCartney & Co., 142 Queen S tree t, Glasgow, C .i
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For all FRACTIONAL drives . . .

CROMPTON ‘ MINORS’

c R o m P T o n p n R K i n s o n
L" I M l 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 ,  a n d  B r a n c h e s
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T R A D I T I O N

T R A D I T I O N ,  alternatively experience, 
underlies all our activities. In 1889 we 
built our first boiler for service afloat and 

from that successful initial effort has grown a 
world-wide service and an international 
reputation.

We are continuously working to improve and 
develop our designs and resources for the 
benefit of the Shipping Industry. We hope 
that it will not be long before our wartime 
achievements can be given wider publicity to 
the advantage of post-war shipping.

Er W I L C O X  LTD .
B A B C O C K  H O U S E  
F A R  R I N G  D O N  S T .  
L O N D O N  E  • C  • 4
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ELECTRIC 
HAND TACHOMETERS

For R.P.M. and linear speed 
measurements

#  Single and multi ranges to 16,000 R.P.M.

#  Bold, evenly divided scale.

#  Minimum size and weight.

0  Detached Indicator—Invaluable in cramped positions.

W rite  for Catalogue Sheet 488

EVERETT EDGCUMBE
M anufacturers ot all kinds o! Indicating and recording electrical Instrum ents. Pho tom etry  experts

C O L I N D A L E  W O R K S ,  L O N D O N ,  N.W .9
P h o n e :  C O L IN D A L E  6045
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T h e  V a s t  Y e a r
Progress in Spite o f  U nsettled  Problem s

LL phases o f  na tiona l and  in ter
national life have been p rofoundly  

influenced by the U n ited  N a tio n s’ invasion 
o f  E urope w hich began on June  6th, 1944. 
T he rap id  progress m ade th rough  F rance 
and  Belgium  raised prospects o f  an  early  
end  to  the w ar and  if hopes have no t been 
entirely  fulfilled, confidence in  the inevit
ability  o f  u ltim ate  victory  has been con 
firmed.

T he effect upon  the electrical industry  o f 
the events o f  the past seven m onths has 
been to  invest long-discussed problem s 
w ith a  g reater im m ediacy. T his has been 
m ost evident in the m atter o f  reorganising, 
electricity supply— a m atter^ w hich affects 
all o th er branches o f  the industry .

Many R eports
D uring  the year we have had  p ro 

posals from  the Jo in t C om m ittee  o f  
E lectricity  Supply O rganisations, the 
I.M .E .A ., the L ab o u r Party , an d  the 
A ssociation  o f  M unicipal C o rpo ra tions 
(the pow er com pan ies ' report was issued 
tow ards the end o f  1943). All o f  these 
have been co loured  by the political views 
an d  self-preservative desires o f  the parties 
concerned, b u t none, no t even the Jo in t 
C om m ittee’s c'om prom ise, can  be said to  
have provided  a so lu tion . In  spite o f  this 
the  electricity supply  industry  con tinues to  
grow  in sta tu re  an d  to  im prove its service 
to  the public, w hich tends to  m ake dis- 
d iscussions on  reo rgan isa tion  som ew hat 
academ ic.

Ind ica tions o f  th a t p rogress are  provided 
by th e  C en tra l E lectricity  B oard ’s d irections 
fo r the extension o f  generating  capacity

by ab o u t .3,000,000 kW , representing  an 
expenditure o f  £90 m illion, and  the five- 
year program m es draw n up  by the ind i
v idual undertak ings a t the request o f  the 
E lectricity  C om m issioners.

M uch a tten tion  has been devoted to  the 
fu ture o f  dom estic electrical in stalla tions 
bo th  fo r tem porary  and  perm anen t hom es. 
R epo rts  from  all areas dem onstra te  the 
grow ing public dem and th a t electricity 
shall be available even if  o th e r services are 
om itted. In  this connection  there has 
been a g reat deal o f  discussion o f  in sta lla
tion  m ethods and  stan d ard isa tio n  o f  
system s. T alks a re  now  proceeding be
tween the E lectricity  C om m issioners and 
the supply au tho rities on voltage s tan d a rd 
isation , a  subject o f  g rea t im portance  to  
consum ers and  m anufactu rers alike.

W rapped  up w ith in stalla tion  m ethods 
is the question  o f  reliability  and  safety 
w hich has again  resuscita ted  advocacy o f  
com pulsory  w iring rules an d  the reg istra
tion  o f  co n trac to rs  and  operatives.

Reconversion o f Industry
O ther im p o rtan t issues w hich have been 

the subjects o f  repo rts  and  discussion during  
the year have included ru ra l electrification, 
d istric t heating , expenditu re  upon  research, 
the education  an d  tra in ing  o f  engineers 
(on w hich subject we published  a series o f  
articles from  som e w ell-know n au thorities), 
the Severn B arrage (a  rep o rt on w hich has 
been p resen ted  by the D onk in  C om m ittee), 
and  induction  heating  m ethods. A bove 
all the reconversion  o f  industry  has been 
prom inen t. I t  is th o u g h t th a t the problem s 
which face the electrical industry  in this
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connection  a re  generally  n o t so  fo rm idable  
as those  o f  som e o th er industries. T here 
is a  steady  assu red  hom e m arket an d  the 
recently-disclosed ex p o rt figures give reason 
fo r hop ing  th a t overseas trade  will be 
recoverable. T he electrical industry  can 
look  fo rw ard  confidently  to  the com ing 
year, w hich shou ld  see the end o f  the w ar 
in  E urope.

T he p resent fuel short- 
Coal Surveys age has b rough t hom e to 

industria l users th a t coal 
is n o t “ ju s t  coal ”  bu t a  generic nam e fo r 
a  num ber o f  com bustib le  com ponents 
found  in  various com binations, each type 
having its ow n sphere o f  usefulness. F ro m  
the na tiona l fuel s tan d p o in t electricity  
generation  has the g rea t m erit o f  offering a  
large m arke t fo r fuel th a t w ould  n o t o th er
wise be econom ically  utilised, a lthough  there 
a re  lim its to  the calorific value and  type o f  
coal th a t a re  su itab le  fo r the boiler-house 
equ ipm ent installed . O f greatest im p o rt
ance is the m ain tenance  o f  consistency in 
quality  du ring  th e  econom ic life o f  the 
com bustion  p lan t an d  the coalfield surveys 
now  being m ade  by th e  D ep a rtm en t o f  
Scientific an d  In d u stria l R esearch  should  
m ake a  substan tia l co n trib u tio n  to  o u r 
know ledge o f  th is side o f  th e  question .

T he Sections o f  the 
Suggestions In s titu tion  o f  E lectrical 
for Papers Engineers were set up in

o rder to  m eet the wishes o f  
m em bers fo r fu ller oppo rtun ities to  discuss 
certain  ranges o f  subjects, bu t their com 
m ittees, a lthough  represen tative as fa r as 
possible o f  all m ajo r in terests, lay n o  claim  
to  om niscience. Presid ing over the In 
sta lla tions Section recently, M r . 'F o r b e s  
Jackson  asked fo r th e  aid o f  m em bers in 
m aking  recom m endations for subjects o f  
papers. I f  they can  also  suggest su itab le  
au thors, it w ould  be a  fu rth er help.

T he p re-w ar w orld  de- 
Possible m and  fo r copper was never
Surplus g rea ter th an  2,000,000 long

tons per annum  ; to-day 
the annua l p ro d u c tio n  is in the neighbou r
ho o d  o f  2,750,000 tons. R eta ined  im ports 
o f  copper in to  this coun try  have been ab o u t 
tw o an d  a  th ird  tim es th e  peacetim e figure 
o f  200,000 tons p e r an n u m  an d  it is th o u g h t 
th a t in  sp ite  o f  increased use there m ust be 
very substan tia l stocks o f  the m etal here. 
N evertheless th e  im m ense dem and  w hich 
m ust com e w ith  th e  resum ption  o f  electrical

developm ent, involving ab o u t 3,000,000 kW  
o f  generating  p lan t as only one item , should 
help to  ab so rb  any stocks on hand  and  still 
necessita te fu r th e r supplies.

T h o ug h  efficiency plays 
Appliance its pa rt, price and  appear-

Design ance are  p robab ly  the
m ost p o ten t influences 

affecting export sales, particu larly  with 
regard to  initial orders. In  the  electrical 
m arket, while this is true  to  som e extent 
o f  the heavier equipm ent, it is specially 
applicable to  dom estic appliances. M anu
facturers, preoccupied  w ith w ar w ork, 
now  have five years’ leeway to  m ake up 
in  the m atte r o f  design, and  will accordingly 
w elcome any  assistance which can be 
given by th e  new  C ouncil o f  Industrial 
D esign and  the design centres th a t are to  
be established. I t  is very desirable th a t 
electrical app ara tu s  should  be designed 
specifically a s  electrical appara tu s, taking 
full advantage o f  its special features o f 
sim plicity, cleanliness, ease o f  con tro l, etc.

In  A ustra lia , where 
DC w ater pow er is scarce and  

Transm ission the coalfields a re  p re 
dom inantly  centred  in New 

South  W ales, the transm ission  o f  electrical 
energy over several hund reds o f  miles 
seems likely to  com e to  the fore. As a 
resu lt o f  a survey o f  w hat has been or 
could  be done in  this way, M r. A . H . 
A ltm an  in  the Journal o f  the Institu tion  o f  
Engineers, Australia, foresees lim its to  
the use o f  A C  fo r transm ission. A lthough 
D C  is n o t yet advanced enough technically 
or econom ically fo r the purpose, he comes 
to  th e  conclusion  th a t it  w ill be so in the 
n o t too  d is tan t fu ture. T he use o f  D C  
w ould presum ably  be restric ted  in the 
earlier stages, in  view o f  th e  relatively low 
m axim um  capacity  o f  m u ta to rs, to  tran s
m itting  relatively sm all am oun ts o f  energy 
fo r long  distances as d istinct from  large 
blocks o f  pow er over distances now  
regarded  as p racticable.

T h e  follow ing strange 
Tailpiece rep o rt appears in  the 

E lectrical W orld  :—
“  D ropping to his knees and praying 

were part o f the tactics used by George 
B randenburg in  winning a $5,000 judgm ent 
recently against the Pacific Gas & Electric 
Co. in a personal injury suit tried in 
the Superior C ourt at Sacramento, Calif. 
The judge denied a defense motion for a 
retrial because o f the prayer incident.”
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B r a s s  Plating*
Autom atic Plant for Treating Steel Com ponents 

B y  Alan Sm artTHE electrodeposition of 
alloys presents certain 

problems which do not arise in the deposition 
of single metals. It is not always easy to mix 
an electrolyte from which the two desired 
metals can be deposited simultaneously. 
Although it is possible, for example, to 
deposit zinc from a zinc sulphate solution and 
copper from a copper sulphate solution, if 
the solutions are mixed the deposit will not 
be brass, but practically pure copper. The 
electrodeposition of brass is possible, how
ever, and has been done for many years from

D isc h a rg e  en d  o f  a u to m a t ic  b ra s s  p la tin g  p la n t

a solution containing essentially a mixture of 
the cyanides o f zinc and copper, but until 
recently brass plating was only done on a 
small scale. Its two principal applications 
are decorative work and the treatm ent o f 

•parts prior to rubber covering. In both cases 
the thickness o f the brass deposited has 
generally been less than 0 0001 inch. The 
current density has been low and the rate 
o f deposition correspondingly slow.

W hen the need arose to apply brass to steel 
for protective purposes, in a thickness o f not 
less than 0-0003 inch, the required output o f 
600 sq. ft. o f plated surface per hour necessi
tated deposition at much higher rates than 
had previously been employed. I t was

essential that the deposit 
should be of the correct 

colour and composition. The specification 
called for a brass containing 70 per cent, 
copper and 30 per cent. zinc.

The development o f the solution has been 
referred to elsewhere* and it will be sufficient 
to state that the solution finally adopted 
contained zinc, 30 gm. per litre; copper, 
15 gm. per litre; sodium carbonate, 20 gm. 
per litre; free cyanide, 4 to 8 gm. per litre; 
and pH  (tropaeolin) O, 12-6 to 12-8.

In designing an autom atic plant it is 
necessary to consider 
not only the plating 
process, but also the 
requisite treatm ent 
before and after.

The process schedule 
ultimately determined 
upon was, in  the 
following order, alka
line electro cleaner; 
rinsing in cold running 
w ater; anodic sul
phuric acid etching; 
rinsing in cold running 
w ater; immersion in a 
solution containing 30 
gm. per litre sodium 
cyanide and 30 gm. per 
litre sodium hydroxide; 
plating in brassplating 
solution; rinsing in 
cold running water; 
dipping in passivating 
5 per cent, sodium 
dichrom ate; rinsing in 
ho t running w ater; 
and, finally, drying in 
air.

The weight o f com
ponents to be treated 
each hour was 1,800 lb. 

and, as they have to be transferred ten times, 
the total weight to  be lifted in and out o f the 
tanks each hour was 18,000 lb. Only by the 
use o f autom atic plant can the process times 
be accurately controlled.

The plant constructed has a line of process 
tanks surmounted by the steel structure 
carrying the traversing mechanism, which 
lifts a set o f jigs carrying the components 
from the end o f one process tank and deposits 
it a t the beginning o f the next one. While 
they are in the tanks, the jigs rest on a con

* Jo h n  K ronsbein  an d  A lan Sm art, “  A N ew  
D evelopm ent in  E lectrodeposition  o f  B rass.”  
Journal o f  Eleclrodeposirors’ Tech. Soc., 1944, 
19, 107-122.
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veyor chain and are moved forward one 
stage for each cycle o f the plant. Different 
process.times are arranged by increasing the 
length of the tanks in  multiples o f the unit 
length, which is that o f one jig.

One o f the im portant aspects o f the plant 
design is the simplicity o f  the mechanism 
involved. Essentially it consists o f two 
movable carriages mounted one above the 
other on a steel structure.
Chains arc attached to the 
upper carriage and pass 
over pulleys fixed to the 
lower carriage. The ends 
of the chains are fixed to 
one or more frames 
carrying hooks designed 
to engage with the work 
bars to be transferred.
D uring lifting and drop
ping motions the lower 
carriage is held in a stat
ionary position while the 
upper carriage is moved.
Traversing operations are 
obtained by moving both 
carriages together. A 
single m otor drive is used 
with the m otor directly- 
coupled to a gear box 
driving the upper carriage, which moves on 
all the plant operations. A nother gear box 
drives the lower carriage, being connected to 
the first by means o f a magnetic clutch which 
is engaged only for traversing operations.

In one cycle o f the plant there is a sequence 
of nine operations. They are: (1) The hooks

direction. (2) The jigs, which are now lifted 
clear o f the tanks, are moved forward until 
each jig is above the next tank in the process 
line. This movement is obtained by engaging 
the clutch with the m otor running in the 
forward direction.

Next (3) the jigs are lowered into their new 
positions. This movement is obtained by 
disengaging the clutch and running the m otor

T o p  v iew  o f  p la n t  sh o w in g  re c t if ie rs

lift vertically carrying the jigs, an operation 
that is obtained by driving the upper carriage 
only, with the m otor running in the forward

B e d p la te  m o t o r  d r iv in g  g e a r

in the reverse direction. The traversing 
operation is now complete and it is necessary 
to return the hooks to the starting position. 
They are first disengaged (4) by engaging the 
clutch and driving the motor in the forward 
direction. (5) The hooks are then lifted clear 
o f the jigs, by disengaging the clutch and 

moving the upper 
carriage only, with the 
m otor running in 
the forward direction. 
(6) The hooks are then 
returned towards the 
feed end o f the plant 
by engaging the clutch 
and running the motor 
in the reverse direction.

At the end of the 
return operation (7) 
while the hooks are 
still raised, the con
veyor chain moves for
ward one space and a 
time switch for con
trolling the interval 
between cycles com es' 
into operation. A t the 
end of the time interval 
(8) the hooks are low
ered again by running 
the m otor in the reverse 
direction with the 
clutch disengaged. The 

hooks are (9) finally reset for the next cycle 
by engaging the clutch and running the m otor 
in reverse.



The operation o f the plant is automatically 
controlled throughout. The principle under
lying the design o f the control circuits is the 
selection o f the forward, o r reverse, m otor 
contactors and the clutch contactor when 
required at appropriate stages in the cycle. 
The design o f suitable controlling circuits 
presents several interesting problems, alter
native methods which might be adopted 
being (a) by the use of a m otor driven drum 
controller, o r (b) limit switches working with 
contactors. Both methods have disadvant
ages. The simple drum controller is not inter
locked with each of the plant movements. 
If  the drum controller does not run exactly 
in synchronism with the plant, the latter will 
stop at the end of the first 
cycle, say -fo inch out o f posi
tion. A fter sixteen cycles it 
would be an inch out and the 
hooks would fail to engage.

A difficulty which arises with 
limit switches is that some may 
close four times in one cycle, 
whereas they are only required 
to operate once. It is therefore 
essential to provide interlocks 
maintained by contactors with 
retaining circuits. This system 
has the disadvantage that if the 
supply is interrupted while the 
plant is operating, the con
tactors must be reclosed m an
ually when the supply has been 
restored.

The solution to the problem 
was obtained by using a m otor 
driven cam-operated controller, 
working in conjunction with 
limit'switches. At the end o f 
each operation the plant is 
stopped by a limit switch and 
the controller moves on to the next operation 
and stops; the plant then continues with the 
next operation. By this means limit switch 
control is retained and complicated contactor 
interlock circuits are avoided. If  the supply 
is switched off at any stage o f the cycle, the 
plant will restart automatically as soon as the 
supply is restored. The control gear also 
incorporates exhaust fan contactors as well 
as the necessary switchgear for the therm o
statically controlled electrically operated 
heating valves.

There are three electrolytic processes in the 
sequence, alkaline cleaning, acid etching and 
plating. “ Westalite ”  rectifiers supply the 
current; two are used to deliver 1,500 A at 
8 V for the cleaner and 1,000 A at 10 V for 
the acid etch with two rectifiers each 4,000 A 
at 8 V for the brass plating.

To economise in heavy current DC bus
bars, the rectifiers are mounted on the struc
ture above the plant. They can be mounted 
in that position with safety, as they are o f the 
selenium compound type and the elements
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are mounted in a tank and immersed in oil.
Primary on-load tappings are provided on 

both plating rectifiers. They are normally 
only changed during the loading and un
loading periods. On-load tappings are also 
provided on the acid etch rectifier to allow 
the current to be adjusted to compensate for 
some dilution of the acid which occurs in 
time by the carry-over o f small quantities o f 
water.

The cleaner current rectifier is supplied with 
off-load tappings as only initial adjustment 
is necessary in that case. The positive bus
bars from the plating rectifiers are connected 
to rods carrying brass anodes in  the plating 
tank, and the negative bars are connected to
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V-section copper rails along the sides o f the 
tanks. The jigs carrying the components are 
deposited on those rails.

Glasgow Transport Finances
*  M inistry  o f  T ran sp o rt inqu iry  w as held 

f * -  recently  in  G lasgow  in to  tram  and  bus fare 
increases p ro p o sed  by the C o rp o ra tio n . O n 
b eh a lf o f  the T ow n C ouncil it was sta ted  th a t 
fo r the  year ending M ay last the re  was a deficit 
o f  £173,194, and  the cu rren t year’s loss was 
estim ated  a t  £576,000. O ut o f  the £3,170,000 
revenue, afte r pay ing  ou t-o f-pocket runn ing  
expenses, there  was only £97,000 to m eet 
all o th er charges. A w arn ing  th a t £1,500,000 
w ould have to be spen t after the w ar to m ake 
good w artim e neglect, was given by M r. E. R. L. 
F itzpaync, tra n sp o rt m anager, N o  allow ance 
fo r the expenditu re  sp read  over five years had 
been m ade in the accounts.

O bjectors claim ed th a t the  deficits were very 
m uch exaggerated  and  w ere due  to m ethods o f  
adm in istra tion . A G lasgow  charte red  accoun
tan t m ain tained  th a t the  cap ita l value o f  the 
u ndertak ing  h ad  increased from  M ay, 1937, 
to M ay, 1944, by approx im ately  £3,250,000.
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Leicester Jubilee
D evelopm ent o f  E lectricity  Service

A ld e rm a n  J . M in to , 
th e  c h a irm a n  o f  th e  
E le c t r ic i ty  C o m 
m i t te e ,  is th i s  y e a r ’s 

L o rd  M ay o r

sq. in. to three

ON December 19th the jubilee o f  the 
Leicester electricity undertaking was 

celebrated at a luncheon, presided over by 
Alderman John Minto, Lord M ayor and
chairman o f the Electricity Committee.

In 1890 the C orporation secured a Provi
sional Order to supply electricity for lighting 
and although a canvass o f shops, offices and 
business premises showed that only forty- 

five wished to adopt 
the new service, the
C orporation sanctioned 
a scheme for supply
ing electricity for 7,250 
lamps.

The first generating 
station was built on
the site o f the muni
cipal gas works at Ayle- 
stone and was under 
the control o f the Gas 
and Electric Lighting 
Committee until 1911. 
The plant consisted of 
four small hand-fired 
Lancashire boilers 
supplying steam at a 
pressure of 125 lb. per

  200-kW engine-driven
alternators generating at 2,000 V, 100 cycles. 
Later four 250-kW single-phase Ganz 
alternators and four 1,000-kW, single-phase 
Brush alternators, all driven by Hick H ar
greaves engines, were installed, the boiler 
plant being further extended by the 
addition o f hand-fired Lancashire boilers.

Electrification of Transport System
A bout 1900 it was decided to electrify the 

public transport system and the Lero power 
station, built for that purpose, came into 
operation in 1904, supplying energy at 500 
volts DC. Owing to increasing industrial 
demand it soon became necessary to connect 
a num ber o f private consumers to the 
traction mains, and the advisability o f 
placing the two stations under one control 
became manifest. As a consequence a 
Tramways and Electricity Committee was 
formed in 1911, and the late Mr. T. R. 
Smith was appointed to the position o f  chief 
engineer and manager. A further change 
was made in 1920 when the adm inistration 
of. the tramways was again placed under 
separate control. Soon the two generating 
stations became inadequate to meet the 
demand and the present Freem an’s Meadow 
station was opened in 1922, the two old 
stations ceasing to generate in 1930. The 
Freem an’s Meadow station was originally

planned to hold five main generators, two o f
10.000 kW  and three o f 15,000 kW. The 
capacities o f the machines at present in
stalled are 10,000 kW (date o f installation 
1922), 14,000 kW  (installed 1924, rebuilt 1931), 
18,750 kW (1927), 25,000 kW (1929), and
30.000 kW  (1939). There are also two house- 
service sets o f 500 kW  and 1,500 kW 
respectively. Recently a direction has been 
issued by the Central Electricity Board to 
extend the station by the addition of one 
3I,500-kW  turbo-alternator set and two
175.000 lb. per sq. in. boilers.

Linking-up of Stations
In 1894, power, was generated at 2,000 V, 

which at that time was considered the most 
economic and reliable for the transmission o f 
energy in bulk, the distribution voltage being 
100 and later 200. The 500-V DC system 
was separate from the single-phase system, 
and the Aylestone and Lero stations each 
operated separately on its own network. 
In 1911, however, the stations were linked, 
through special trunk main? and converting 
plant.

Towards the end o f the last war, drastic 
reorganisation o f the mains system became 
imperative, and in 1919 a scheme was 
adopted for a 6,600 V, 
three-phase, 50-cycle,
AC system. G eneration 
is now carried out at 
33,000 V and 6,600 V, 
the higher voltage being 
adopted in 1939 to 
supply the eastern area.
The 415-V, three-phase,
4-wire, 50-cycle distri
bution network was 
begun in 1919 and is 
gradually superseding 
the 100-V and 200-V 
single-phase system.

The present area 
o f  supply comprises 
31,655 acres and to give supplies 1,100 miles 
o f  cable have been provided. Showrooms 
were opened in April, 1923, and special 
tariffs were instituted, a hiring scheme for 
apparatus introduced, and provision made 
for demonstrating appliances. Since the 
introduction o f the hiring scheme 23,400 
domestic electric cookers, 7,500 water heaters 
and 2,200 wash-boilers have been connected to 
the supply. _Mr. John Mould has been city 
electrical engineer and general manager since 
the death o f Mr. T. R. Smith in 1928.

A report o f the luncheon appears on 
page 923 of this issue.

M r. J .  M o u ld , c i ty  
e le c tr ic a l  e n g in e e r
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The Domestic Load
Its Statistical Aspect 

B y  P. Sch il lerIF scientific method means “ to 
analyse the causes of events 

and build up a system o f general laws,” it 
is obvious how wide a field this method still, 
has as applied to the domestic load.

One of the reasons why supply engineers 
have sometimes been baffled by apparent 
complexities was failure to appreciate the 
statistical background o f the phenomena 
involved. The domestic load is a reflection 
of mass behaviour and, as such, is subject to 
the realisation that although the individuals 
of a mass of human beings show no end of 
variation in actions and reactions, as a mass 
they exhibit statistical regularities.

If  a specific cause of variation is analysed 
it is usually found that in sub-dividing the 
range of variation and plotting number of 
individuals against corresponding sub
division, a bell-shaped curve obtains, similar 
in form to the well-known Gaussian* 
probability curve (Fig. 1), with a concentra
tion of frequencies in what is known as a 
“ m o d a l”  region, and rapid falling off 
towards the two extremities. The modal 
region often embraces the value o f the. 
arithmetic mean (for the sake of simplicity 
referred to as the 
average), and these 
two concepts are well 
descriptive of mass be
haviour.

It is, o f course, im
possible to draft a 
frequency distribution 
from a single observed 
value, and equally futile 
have been the attem pts 
of individual supply 
engineers to throw 
light on the character
istics o f the domestic 
load by recording and 
analysing the load on 
their own service con
nection or by general
ising their own habits
and peculiarities; all the more so since 
their place in the appropriate frequency 
distribution is usually far away from both 
mode and average, usually in the upper 
region of low frequencies o r probabilities.

Another insight statistical theory affords 
arises from the distinction between such 
independent causes o f variation as affect 
only a definitely limited num ber o f individuals 
and causes to which any of the individuals has

* The know ledge o f  s tatistical m athem atics pre
supposed  here does n o t exceed the scope o f  Section 5 o f  
B .S.600R, 1942.

Fig. I.-

a chance of being subjected, and 
from the realisation that only 

the latter causes are apt to produce statistical 
uniformity or regularity. Forem ost among the 
independent factors causing circumscribed 
variation in domestic demand and consump
tion is the electrical equipment installed by the 
individual consumer. It is useless to compare 
groups of consumers unless the composition o f 
the electrical equipment in the various groups 
is comparable. Special consideration must 
also be given to economic status. But within 
a group of consumers of homogeneous com 
position as to electrical equipment and 
economic status, variation will be caused by 
numerous minor factors, such as size o f 
family, occupation and, particularly, personal 
habits, resulting in statistical regularity o f 
mass behaviour. Corresponding measures, 
e.g. an average, then become really significant.

The average is perhaps the most im portant 
statistical measure. If  x lt x 2, x 3, . . . x n 
represent a series o f n individual observed 
values, say annual consumptions in kW h, the 
average is (x t +  x 2 +  x 3 +  . . : + x„)¡n. 
This can also be written x j n  + x j n  +  
x j n  +  . . . +  x nln, i.e. the average o f n 

values is the sum of 
the nth fractions o f the 
individual values. In 
other words, each 
value contributes to 
the average in inverse 
proportion to  the total 
num ber of values con
cerned, or the influence 
of the individual is 
reduced to 1/nth, n 
being the total number 
—an explanation o f 
the stabilising effect o f 
large numbers.

Statistical theory is 
instrumental in eluci
dating the influence of 
group size still further. 
Take a mass—or, in 

statistical parlance “ population ” — of 
homogeneous domestic consumers, say, 1,000. 
The corresponding frequency distribution in 
respect of annual consumption will resemble a 
Gaussian distribution; suppose it is practically 
Gaussian with an average H  and a standard 
deviation o f a (see note a t end). If  now 
by some random  process the population 
is sub-divided into a number, k , o f equal 
groups or samples, each containing n in
dividuals, then the distribution o f the 
averages (T,, ,v2, . . . x t)  of the various 
samples about the central value of the

G au ssian  f re q u e n c y  c u rv e  (see  n o te  
a t  en d  o f a r t ic le )



population average X  will tend to be 
Gaussian. In other words, if a frequency 
curve were made o f the sample averages, it 
would have the general shape of the Gaussian 
curve, and a  certain standard deviation. 
The latter is termed the standard error in
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sample averages, and means that there exists 
a 68 per cent, probability (roughly 2 in 3) o f 
a sam ple ' average not differing from the 
population average by more than plus or 
minus the standard error.

Now, statistical mathematics reveal that 
with Gaussian frequency distributions,
arising ou t o f statistically uniform popula
tions, there exists a definite relationship 
between the standard 
deviation, a, in respect 
o f the population and 
the standard error in 
sample averages, s, the 
latter being directly 
proportional to the
former and inversely 
proportional to the
square root o f the
number in the sample, 
i.e. s =  cr/Vn. This 
supplies another ex
planation of the stabil
ising effect of increased 
numbers on average 
values.

Reverting to the do
mestic load, reference has been made above to 
the annual consumptions within a hom o
geneous group of consumers with electric 
cookers. Annual consumption in kW h is 
equivalent to annual, mean load in kW times 
8,760 hours, i.e. it can be represented by annual 
mean load, which, in turn, can be expressed as 
the average o f the corresponding daily mean 
loads o r o f the corresponding half-hourly 
mean loads, i.e., half-hour demands. Thus a 
link can be established between the average

annual consumption o f a group of con
sumers and the corresponding after-diversity 
demand values*, i.e., the average demand 
per consumer during consecutive half-hours. 
After-diversity demand (A.D.D.) per con
sumer possesses all the advantages o f an 

average, especially the 
diminishing influence 
o f the individual as the 
size of the group in
creases.

Fig. 2 shows hypo
thetical after-diversity- 
demand curves for two 
days out o f the 365 o f a 
year, and the corres
ponding annual mean 
value, equivalent to the 
corresponding average 
annual consumption. 
F or each of the A.D.D. 
values a frequency dis
tribution can be built 
up just as it can 
about the central 
type form of the aver
age annual consump- 
tion.

Looking upon Fig. 2 as a time series o f 
values o f average demand, one can discern 
the effect o f two principal independent sources 
o f variation affecting all individuals simul
taneously in the same direction: Time o f day 
and position of the day in the week. If, 
however, a series o f com parable values is 
picked out, say, the average demand at
12.00-12.30 p.m. o f the fifty-two Sundays of
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the year, they can be visualised as fifty-two 
sample averages from a population con
stituted by 52 X n individual demand values, n 
representing the num ber o f consumers in
volved. In other words, it may be assumed 
that the 52n demand values form a statistical 
population, and that the 52 combinations o f rt 
values occurring on successive Sundays 
represent random  samples to which the above

* P. Schiller. “  A fter-D iversity  D em and ,”  Electrical 
Review, A pril 9 th , 1943, p. 475.
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Fig- 2 .—H y p o th e t ic a l^ c u rv e s  o f  a v e ra g e  d e m a n d  ( a f te r -d iv e r s ity  d e m a n d )  
p e r  c o n s u m e r  o f  an  in f in ite  h o m o g e n e o u s  g ro u p  o f  c o n s u m e rs  eq u ip p e d  

w ith  c o o k e rs  an d  no  o th e r  h ea v y  a p p lia n c e s

Fig. 3 .—P ro b a b le  l im i t s  o f  v a r ia t io n  o f  th e  12.00-12.30 p .m . A .D .D . f o r  S u n 
day s  (F ig. 2) a s  a ffe c te d  by s iz e  o f  g ro u p , n



mentioned statistical law applies. Hence, if 
the standard deviation of the 52n values is a, 
the standard error in respect o f the 52 sample 
averages or A .D .D . values will be a js/n , i.e., 
with growing n the dispersion of these 
A .D.D . values will become smaller and 
smaller—the phenomenon o f stabilisation 
behind the popular expression “ complete 
diversification.” If, however, n is small, the 
A .D .D . values of a series of the kind under 
consideration will be comparatively erratic, 
with relatively much higher peaks than in the 
other case.

Suppose, now, the half-hour period con
sidered is that at which groups of consumers 
o f the type in question are apt to make their 
annual maximum demand, the corresponding 
A .D.D . value being the after-diversity maxi
mum demand (A.D.M .D.), i.e., the highest 
peak o f the series under consideration. The 
theoretical maximum of this value is repre
sented by the average o f the theoretically 
possible individual maximum demands, that is, 
it would occur if by some freak o f chance all 
consumers in the group were to make their 
individual maximum demands simultaneously. 
The actual A .D .M .D . is governed- by the 
laws o f probability, which are among the 
bases o f statistical mathematics.

Variation in Sample Averages
Fig. 3 will serve as a further illustration.

It is based on the assumption that for an 
infinite number o f consumers of a certain 
economic status using electric cookers but 
no other heavy electrical appliances, the
A.D.D. at 12.00-12.30 p.m. on Sundays, 
i.e. the A .D .M .D ., is I kW per consumer, 
and that the standard deviation, a, is 0-5 kW. 
The latter may be supposed to be approxi
mately the same as would result if a series of 
52 sets of individual demand values were 
taken for a finite number, n, o f consumers, 
as referred to above. The measure o f probable 
variation in sample averages, i.e., in the 
corresponding A .D .D .’s of random groups of 
n consumers, is given by the standard error 
s =  0 -5 /V 'i kW =  1/(2V n)  kW ; the inter
pretation being in this case that for a group 
o f n consumers o f the type in question, 
68 per cent, o f the 12.00-12.30 p.m. A.D.D. 
values obtaining in the course o f a series of 
Sundays are likely to be within ±  1/(2 v^O ot 
1 kW, 32 per cent, are likely to fall outside 
these limits, o f which 16 per cent, are likely 
to be positive excess values. The last state
ment can also be expressed thus: In the 
circumstances described there exists a likeli
hood that on sixteen Sundays out o f 100, i.e. 
on an average about every sixth Sunday, the
12.00-12.30 p.m. A.D.D. will exceed 
I +  1/(2 V n)  k\V.

In Fig. 3 the conditions are illustrated lor 
groups of 1,000, 50 and 5 consumers, i.e., 
it -  1,000, 50 and 5. In addition to the 
standard error, limits for 5 per cent, and 1
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per cent, probability o f excess are indicated. 
Further details are given in the accompanying 
table.

Thus, under conditions of statistical 
uniformity a group of 1,000 consumers could 
be expected every twenty Sundays in the long 
run to produce an A .D .D . in excess o f 
1-023 kW per consumer, whereas the corres
ponding value for a group of 5 would be 
1-36 kW. But while with the former group 
the maximum that may reasonably be 
anticipated (1 per cent, probability) is 1-032 
kW per consumer, in the case o f the latter it 
is 1-51 kW. This shows also that, strictly 
speaking, it is incorrect to state an A .D .M .D .
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n Probability Excess
recurrence

period,
Sundays1,000 50 5

.

o f  excess, 
per cent.

s =  0 ‘5 l* /n , 
kW 0-014 0 0 7 0-22 16 6

1 -645,■ kW 0-023 0-11 0-36 5 20
2 - 3 2 k W 0-032 0-16 0-51 1 100

figure without reference to a probability or 
recurrence value. The correct way would be 
to give a series o f figures with associated 
probability values, so ' that the engineer 
determining the size o f  distribution plant 
could choose on the basis o f a certain assump
tion, say, that a maximum voltage-drop of 
y  per cent, might be exceeded if, on an 
average, this did not recur more 'often than 
every- z  days.

To sum up -. In  dealing with the domestic 
load, one has to bear in mind its statistical 
aspect, in which only groups and mass be
haviour count, whereas the individual matters 
little. Therefore, it is the methods of statistics 
that have to be applied. Strict account must 
be taken of the factors causing variation, 
distinguishing between such as are not and 
such as are likely to affect all individuals in a 
random manner; only then can specific 
factors be isolated for investigation. F re
quency distributions, based on observed 
values and interpreted as schedules o f 
probabilities; statistical measures, such as 
average demand per load unit or consum er; 
formulas elucidating the influence o f group 
size; and various other elementary statistical 
instruments can then be applied with benefit. 
I f  a growing familiarity with statistical 
theory did no m ore than put an  end to such 
absurdities as comparing undertakings on the 
basis o f kW h sold per consum er—industrial, 
domestic and others combined—some good 
would have been achieved.

Gaussian frequency curve (Fig. 1) :— If a 
m ultiplic ity  o f  causes opera te  by chance to  effect 
v aria tion  o f  a  characteristic , and  num ber, or 
frequency, o f  observations is p lo tted  against 
co rresponding  observed values, a  curve will 
result sim ilar in shape to the m athem atically  
defined p robab ility  curve show n in Fig. 1. 
U n d er conditions o f  sta tistical regularity  a 
frequency d istribu tion  in respect ol the past
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m ay also be regarded as an  expression o f  fu tu re  
probab ility , i.e., i f  du ring  a  given period  a 
definite value o f  the characteristic  concerned 
was observed f  tim es, it m ay be expected th a t in 
a  fu tu re  period  o f  sam e d u ra tio n  it will again 
occur /  tim es. T h is frequency o r p robab ility  
m ay also  be expressed as a percentage.

T he equation  o f  the  G aussian  curve is defined 
by tw o p aram eters, viz. the arithm etic  m ean 
(sim plified “  average ” ) an d  the  stan d ard  
dev iation  (usually  designated  a), being a m easure 
o f  the  d ispersion  o f  the  ind iv idual observations 
in respect o f the average, an d  representing  the

sq ua re  ro o t o f  the average o f  the  squares o f  
the deviations o f  the  observed values from  the 
la tte r’s average.

I f  o rd inates a re  erected  a t bo th  sides o f  the  
average a t a d istance o f  dr c , the co rresponding  
area u n d er the  curve com prises app rox im ately  68 
per cent, o f  the to tal observed values, leaving 
approx im ate ly  16 p er cent, in excess o f  average 
p lus n. S im ilar re la tions can  be estab lished  for 
any o th e r  p o rtio n  o f  the cu rv e ; e.g., o rd inates 
erected a t  d istances o f +  1-64 a and  +  2-32 a 
from  the  average will leave 5 and  1 p er cent., 
respectively, o f  excess values.

RECENT INTRODUCTIONS
N otes on N ew  Electrical and A llied  Products

Switch-closing Mechanism
K IP  R IN G -L O A D E D  closing devices fo r circuit- 

b reakers o f  the sm all oil con ten t, single b reak  
type, a re  being m ade by C q o k p . &  F e r g u s o n ,  
L t d . ,  V ictoria S treet, O penshaw , M anchester, 
11. T he spring  is loaded  by a hand crank  and

S p r in g  lo a d e d  c i r c u i t -b r e a k e r  c lo s in g  d e v ice

enables a single reclosure to be m ad e  after 
sho rt-c ircu it tr ip p in g ; tw in  springs p erm it tw o 
reclosures w ith o u t reload ing  the  springs, while 
m o to r load ing  can  be prov ided  fo r fully rem ote 
opera tio n . T his gear is norm ally  released from  
a d istance by lan y ard , o r  electrical co ils; each 
sp ring  o f  the  tw in  type m ay be released in 
dependently , o r electrical o p era tio n  in  co n ju n c
tio n  with a special relay will p e rm it au to -rec losu re  
w ith p redeterm ined  tim e in te rv a ls .

T he gear illustra ted  has p roved  to  be sa tis 
facto ry  up to ra tings o f  350 M V A  a t 11 kV,

250 M V A  a t  6-6 kV , and  150 M V A  a t 3-3 kV. 
O scillogram s o f  com parative  p erfo rm ance w hen 
closing against a th ree-phase fau lt w ith  a peak 
in rush  o f  86 kA  (w hen ac tu a ted  by so leno id  
and  spring) show  the b reak er to have been easily 
la tched  hom e fully in  bo th  cases; bu t ap p ro x 
im ately  50 p er cent, qu icker closing  tim e was 
a tta in ed  w ith the  spring  gear, thus m aterially  
reducing  the b u rn in g  o f  con tacts . Since the 
speed o f  so leno id  ac tu a tio n  is a  function  o f  the  
kW  ra tin g  o f  the  closing coil, the  la tte r  would 
need to be o f  excessive pow er in  o rd er to  equal 
the  closing speed o f  the sp ring  m echanism .

Small Bench Drill
A m in ia tu re  bench-type d rilling  m achine 

su itab le  fo r m anufactu re rs o f  instrum ents 
an d  optical devices, w atch  m akers, o r general 
experim ental w ork is annou n ced  by R u n b a k e n  
P r o d u c t s ,  71, O xford  R oad , M anchester, 1.

T his “ m idget,"  w hich w eighs 8-5 lb ., is 
belt driven by an A C -D C  m o to r o f  1/20 H P 
at an  on -load  speed o f  3,000 R PM . A toggle 
sw itch is p rov ided  in the  base o f  the  stand , 
o r  a foo t sw itch m ay be fitted if  p referred . 
The tab le  is ad ju s tab le  vertically  a n a  radially  
as well as fo r travel, while collets a re  in te r
changeable to  tak e  d rill shanks o f  from  1/64 
to ^ in. T h e  top  end o f  the  drill sh a ft is fitted 
w ith a sm all grind ing  wheel.

Paint Drying Apparatus
In fra-red  heating  ap p a ra tu s  fo r p a in t drying 

is offered by the  E r g o n  E l e c t r i c a l  M f g .  Co., 
L t d . ,  V encourt Place, K ing Street, L ondon ,W .6 . 
T he rad ia ting  “  un its ”  are  said to  be co n 
structed  in a w ay th a t enables them  to  be 
assem bled in drying tunnels o f  any length  and 
shape. A ny direction  o f  rad ia tin g  beam  can b e  
a rranged  for, thus prov id ing  facilities fo r altering  
shape, leng th  an d  angle w hen articles trea ted  are 
changed. T he reflectors a re  sem i-parabolic.

Watertight Lighting Fittings
T h e  range o f  non-co rrod ib le  w ate rtig h t 

fittings fo r in d u stria l lighting  m ade by R o w l a n d s  
E l e c t r i c a l  A c c e s s o r i e s ,  L t d . ,  H ockley Hill, 
B irm ingham , 18, now  includes various sizes and 
types fo r accom m odating  60, 100 an d  200 VV 
lam ps. In ad d itio n  to the screw ed glass fitting, 
reflector m odels o f  the  dispersive, angle  an d  co n 
cen tra tin g  p a tte rn s a re  available. T he 200 W 
fitting is supp lied  as s ta n d a rd  fo r the recep tion  o f 
E d ison screw cap lam ps, b u t is also  ob ta in ab le  
w ith tw o o r  th ree  slo t bayonet-cap  holders.
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Operation Principles and Examples o f  A pplication

D EVELOPED early in 1932 by the 
Metropolitan-Vickers Electrical Co., 

Ltd., and built before the war, the “ M eta
dyne ”  has been applied extensively to the 
requirements o f the Services under arduous 
conditions. Its purpose is to amplify greatly 
input power, thus providing close control or 
variation of speed, torque, current and 
voltage with inherent quickness o f response.

In principle, the Metadyne is derived from 
a D C  generator in the following way. In the 
n o r m a l  two - pole 
type machine shown 
diagrammatically in 
Fig. 1 with the brushes 
against their arm ature 
conductors for sim
plicity, the field current 
I , produces the excit
ing flux (j>1. The rota
tion of the arm ature 
in this field generates 
a voltage V2 across 
the brushes A and C, 
resulting in a load 
current I2. The latter 
in passing through the 
arm ature conductors 
produces the arm ature 
reaction flux <f>2 at right, 
angles to and o f the 
same order o f magni
tude. I f  the lead is re
placed by a short- 
circuit and I 2 is 
reduced sufficiently to
limit the short-circuit current to the value 
of I2, a minute current in the field coils 
results in a full cross-flux <f>t . This flux can 
now be utilised as the main excitation flux, 
in which case the arm ature will develop its 
full voltage V2 between points B and D 
(Fig. 2). I f  an extra set o f brushes be applied 
at those points, the load current I 3 can be 
drawn from that set. Since I 3 may have 
100 times the value o f I 2 and power varies 
as the square o f the current, the amplification 
o f the signal power would be 10,000 to 1.

On account o f the introduction of the extra 
set o f brushes, the poles are interrupted as 
shown in Fig. 2. F or tha t reason the 
machine is described in terms o f cycles rather 
than of poles. The simplest case, that under 
consideration, with four pole-pieces, four 
brush arms and a two-pole arm ature, is 
known as a “ one-cycle ” Metadyne. Arma
ture reaction has been usefully harnessed to 
produce the excitation ^ 2, but the flow of the 
load current I 3 produces in its turn a cross- 
flux ¿ 3. The reason for this can be seen 
from the directions of the current in the

arm ature conductors: there are the original 
set o f indications for I2 for producing ¿2 and 
an additional set similar but rotated clock
wise through a right angle.

Instead o f arm ature reaction being neutral
ised in one of the usual ways, a “ compen
sator ” is applied to the Metadyne in the 
form of a field winding in series with the load. 
Compensation may be “ under,” “ full ”  or 
“ over.” The fully compensated machine 
has been popularised by the General Electric 

Co. o f America, where 
it was introduced as 
the “ Amplidyne ” in 
1938.

Any desired number 
of separate signal or 
“ control ”  windings 
can be accommodated 
to  enable the Meta
dyne to act on the 
resultants o f signals 
from more than one 
source. The control 
winding, in addition to 
providing the initiating 
flux, is required to 
overcome the un
compensated portion 
o f the arm ature re
action. An increase in

Fig . I. — F u n d a m e n ta l 
DC g e n e ra to r  c i r c u i t s

F ig. 2.— B asic  M e ta d y n e  c o n n e c tio n s

control-winding current produces momen
tarily a resultant flux far in excess o f that 
required for immediate excitation, the effect 
being a sudden increase in V, causing thé 
load current to  build up quickly to the value 
corresponding to the increased excitation. 

The Metadyne can be used sometimes as
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an alternative to and at others as a refinement 
fo r W ard-Leonard equipment. Rolling mills 
furnish a num ber o f illustrations o f the 
application o f this form of control. One is 
in correcting the effect o f the change in reel 
inertia between the empty and full stages 
when winding strip. The reel-m otor current 
is utilised as a  signal to  a small amplifying 
Metadyne which excites another connected in 
series with the field of the main reel motor, 
the arm ature o f which is fed from a constant- 
voltage supply. As the am ount o f material 
on the reel increases, the reel-motor field is 
increased, thereby reducing speed and in

creasing torque or vice versa for unwinding. 
In  order to provide the wide speed range 
needed to take care o f variations in mill 
speed as well, a booster can be connected in 
the reel-motor arm ature circuit and excited 
from the buck-boost Metadyne, so that 
constant H P input and strip tension are 
achieved. Acceleration of the mill from rest 
through threading speed up to full mill speed 
and subsequent deceleration can be effected 
by Metadyne control, which takes care o f 
such incidental occurrences as breaking o f 
the strip and applies full field for dynamic 
braking.

S u b s t a t io n  M a in t e n a n c e
Routine Measures in  a Large Factory

THE satisfactory performance o f electrical 
equipment is dependent upon efficient 

maintenance ; breakdowns can be reduced 
by a regular system of inspection. The factory 
referred to below receives a supply at 33 kV 
by means o f two main substations where the 
voltage is stepped down to feed eleven sub
stations at 11 kV, from which it is again 
transformed to 440/230 V to 
supply the factory shops. Visual 
examinations o f essential items 
of plant are made weekly with 
detailed inspections and tests every six months. 
A concise record system is kept in which one 
type of printed card (Fig. 1), giving particulars 
of the equipment with its serial numbers and its 
maintenance, is allotted to each item o f plant 
as follows :—High-voltage switchgear; trans-

B y  D . T. Evans,
A.M .I.E .E .

E L E C T R IC A L  PLAN T RECORD CARD Na
t r a n s f o r m e r

FACTO RY No. LO CATIO N

SPA R ES  REF

K V A- IV O L T S  H.T. l .T.
ON LOAD 1 T * p p iK jr  c %  +  
O FF  L 0 A D / T A P P ,N G S  oJ _

DATE O IL  T ES T BREATHER REM ARKS

Fig. I.—T y p ica l r e c o r d  c a rd  a s  u sed  f o r  t r a n s f o r m e r  in s p e c tio n s

formers ; transformer tap changers ; p ro
tective relays ; medium-voltage switchgear.

Great importance is attached to  the strict 
observance o f safety regulations. Before 
work is carried out on any part o f the equip
ment, a “ permit-to-work ” card is issued to 
the man engaged-on it by an authorised

person, who has previously made the 
apparatus safe by isolating and earthing. 
The card is signed by both parties and is held 
by the employee doing the work who, on com
pletion o f the work, again signs the card and 
returns it to the authorised person, who also 
adds his signature.

The maintenance schedule for switchgear 
covers the following items. 
Operating mechanism : see that 
links and levers move freely, 
lubricating where necessary, and 

close and trip breaker by hand to see that 
there is no binding. Auxiliary switches : lightly 
smear contacts with petroleum jelly and see 
that operating rods and links are secure. 
Bushings : clean porcelain or other insulating 
surfaces and examine for cracks, tracking or 

other damage. Con
tacts : examine with 
particular attention to 
arcing contacts which 
protect the main con
tacts, smoothing the 
arcing tips with a fine 
file if  they are pitted 
and replacing them if 
they are badly burned. 
Mains connections and 
secondary wiring : en
sure that all nuts are 
tight and that good 
contact is maintained. 
Oil : test clean sample 
according to B.S.S. 148 
and if breakdown 
occurs below 22 kV 
purify (oil is purified 
annually). Isolators

make inspections as for circuit-breakers.
For transformers the routine is as follows. 

Oil : test sample taken from bottom  of tank 
for breakdown value in accordance with
B.S.S. 148 (oil is purified annually). External 
insulators and oil-filled bush ings: inspect 
and test oil sample. Explosion diaphragm :
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inspect (a fractured diaphragm results in free 
breathing). Insulation : test and compare 
results with previous readings. Breathers : 
inspect and replace charge if necessary. Tap-

changing unit : overhaul control SeaI)
auxiliary switches, operating contactors and 
remote indicators and test oil sample. Mis
cellaneous : attend to any leaks, valves, etc., 
check oil levels and test temperature alarms.

W ith regard to the maintenance o f pro
tective gear, the operation of relays should be 
checked at norm al settings by using them to 
open circuit-breakers ; it is preferable no t to 
clean relay contacts as a routine operation. 
Tripping and alarm circuits o f Buchholz pro
tection on transformers should be tested.

A method of connection when testing relays 
by secondary injection is shown in Fig. 2. 
In  order to simplify connecting the supply to 
the relay, the current-setting plug is replaced 
by a split plug of the same dimensions but 
made in two halves with an insulating layer 
in the centre. This plug enables the supply 
from the test set to be connected to  the 
current-setting bridge and hence through the 
relay coil. To prevent the earth-leakage

relay operating whilst testing overload relays, 
the coil may be short-circuited. The test set 
incorporates an ammeter in the secondary 
side for measuring the current taken by the 
relay. To avoid making heavy currents on 
relay contacts when testing, the trip links may 
be removed and a test lamp connected across 
the contacts.

Report sheets are issued to the electricians 
on which details o f all inspections and tests 
are entered. Charts are used in  order to 
check that maintenance is carried out at the 
required intervals.

Water Tank Corrosion
C au ses a n d  P re v e n tio n  o f  F a ilu re

TH E  p rem atu re  failure o f  tanks fo rm ing  p a rt 
o f  cold  an d  h o t w ater system s has been 

investigated by the British N on-ferrous M etals 
R esearch A ssociation. T h e  resu lts ob ta ined  
w ith tan k s  m ade o f  zinc as well as galvanised 
m ild steel w ith  bo th  h a rd  an d . so ft w aters are  
recorded  in a  pap er by M r . L .  K e n w o r t h y  and 
Miss M . D. S m i t h  presented  to the In stitu te  o f  
M etals in  L ondon .

I t is generally  accepted th a t the deposition  o f  
a calcium  carb o n a te  scale on  the inside surface 
m av have a  considerab le  effect in  pro long ing  
the  life o f  th e  tan k . T he p resen t investigation  was 
undertaken  to determ ine  how  varia tio n  o f  the 
hardness con ten t o f  free ca rb o n  dioxide, and  
tem pera tu re  o f  w ater affects the rate  o f  co rrosion .

T h e  practical considera tions a re  th a t the 
ability  o f  a zinc coating  to w ithstand  cold  w ater 
ac tion  depends m ainly up o n  ad eq u a te  thickness, 
a t least 2 oz. p er sq. ft. o f  su rface on  each side, 
as well as upo n  its soundness, good  adhesion , 
freedom  from  d iscontinuities, b a re  spots, etc. 
All th ings considered , a  ho t-d ipped  coating  o f  
approx im ate ly  equ a l p ro p o rtio n s o f  o u te r zinc 
and  alloy layer w ould  ap p ear m o st nearly  to 
fulfil the  requ irem ents . E lectrogalvaniscd  
coatings (o r o thers con tain ing  little  alloy, 
irrespective o f  th e ir m ethod  o f  fo rm ation) and  
all aHoy coatings, a lthough  advan tageous in 
certain  circum stances, do n o t p rov ide the sam e 
all-round  degree o f  p ro tec tio n .

E lectrochem ical p ro tec tio n  o f  bare steel by 
zinc ceases in so ft co ld  w aters in from  8 to 18 
days and  in  h o t w ater in from  3 to 4 days. 
W hereas in  h a rd er co ld  w aters such p ro tec tion  
m ay be m ain ta ined  fo r m any  m onths (un til all 
the zinc coating  has been rem oved) in h o t w aters 
as m uch as 30 to  80 p er cent, o f  th e  orig inal 
coating  m ay rem ain  w hen failu re  occurs by 
p itting  causing  ru st spots! T h e  im p o rtan t 
influence o f  gas bubbles on  the  in itia tio n  o f  
p itting  in ho t tanks is discussed.

R eduction  o f  the  free ca rb o n  d ioxide con ten t 
o f  the w ater and  m ain tenance  o f  a  reasonab le  

^degree o f  hardness o f  cold  w ater supplies a re  o f  
g rea t value in p ro longing  the life o f  zinc coatings 
in co n tac t w ith the w ater. T h e  free ca rb o n  
d ioxide co n ten t shou ld  be k ep t below  CL5 p a rt 
per m illion, w hich can be  done m o st easily in 
hard  w aters by cascade a e ra tio n ; in so ft w aters 
the  add ition  o f  lim e is p referab le , since it will 
serve to  induce hardness, w hich should  n o t be 
less th an  10 parts  per m illion. F u rth e r  investiga
tion is necessary before  recom m endations can  be 
m ade regard ing  the p reven tion  o f  corrosion  
o f  galvanised tan k s for h o t w ater.
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IJI.E .A . ATotes
Postponem ent o f  Purchase Rights

T H E  C ouncil o f  th e  In co rp o ra ted  M unicipal 
E lectrical A ssociation  has been asked by 

th e  S outh-W est E ngland and  S outh  W ales 
' C en tre  o f  the A ssociation  to urge upon  local 
au th o rities  w ho do n o t a t p resen t ow n or 
o pera te  the local electricity  supply  und er
tak ings the  im portance  o f  sa feguard ing  their 
purchase  rights.

It is po in ted  o u t in the D ecem ber I.M .E .A .  
Journal th a t the E lectricity  C om m issioners 
have in form ed  au th o rities  w ho w ished to 
exercise these rights th a t it is unlikely th a t 
the  necessary consents w ould  be given in w ar
tim e w ithou t special justification . A uthorities 
arc  therefore advised to m ake sure th a t they 
preserve the ir  rights by applying fo r an  exten
sion o f  the period  under the Special E nactm ents 
(Extension  o f  T im e) A ct, 1940.

I t is estim ated  th a t betw een 40 and 45 per 
cent, o f  the s ta tu to ry  pu rch ase  righ ts o f  public 
au th o rities  are  exercisable w ithin the next 
five years and  50 per cent, w ith in  the next 
ten  years.

Grid Tariffs
T he C ouncil has received an in v ita tion  from  

the C entra l E lectricity  Board to  nom inate  
th ree  representatives to a ttend  a m eeting with 
o th e r associations in the  industry  to discuss 
m atters in connection  with the fixing o f  new 
grid tariffs to  opera te  from  D ecem ber, 1945.

W ar D am age Paym ents
In its  c ircu lar H .L .l. the W ar D am age 

C om m ission  sta tes th a t w here a pub lic  u tility  
u ndertak ing  finds it  necessary to excavate 
beyond  the lim its o f  a bom b c ra te r  the  cost

o f  re in sta ting  the  h ighw ay m ay be trea ted  as 
expend itu re  in  m aking  good w ar dam age to 
the  h ighw ay prov ided  the  excavation  is w ithin 
100 yards o f  the  cra ter.

A m em ber refers to  a  case in  w hich a large 
p ro p o rtio n  o f  dam age was caused by fire and  
it was necessary to  open up highw ays and 
fo o tp a th s  to  disconnect “  b litzed  ”  p rem ises 
w hen there  w ere no bom b c ra te rs  w ith in  100 
yards. T he op in ion  is expressed th a t it is 
d oub tfu l w hether the cost o f  the w ork  could  be 
claim ed b u t the au th o rity  w as advised to 
include th e  co st in its no tifica tion  o f  dam age 
to  the E lectricity  C om m issioners.

I t is th o u g h t th a t w hen the  prom ised  legis
la tio n  on w ar dam age to  public  u tilities is 
in tro d u ced  endeavours will be m ade to cover 
such expenditu re . In  an o th e r  p a r t  o f  th e  
Journal it is no ted  th a t the re  are  still no signs 
o f  this legislation. D raftin g  has p roved  a 
very in trica te  m atte r and  there have recently  
been changes in  the T reasu ry  p ersonnel w hich 
have caused delay.

Coal Cost and Quality
R epresen ta tions regard ing  the  high price an d  

p o o r  quality  o f  coal have been m ade to  the  
G o vernm en t w ith o u t success by m em bers o f  the  
A ssociation . I t has now  been decided to set up 
a  jo in t com m ittee o f  represen ta tives o f  the  
M ining A ssociation  o f  G rea t B ritain  an d  th e  
C on jo in t C onference o f  Public  U tility  A ssocia
tions to  tho rough ly  exp lore the  position . 
M em bers o f  the I.M .E .A . arc  asked to add ress 
com plain ts, w ith full su b stan tia tin g  details, 
to  the  secre tary  o f  th e  A ssociation  w ho will 
tran sm it them  to the  ap p ro p ria te  com m ittee.

E lectr ic ity  O utput
Advance Statistics for 1 943-44

E have received from the Electticity 
If Commissioners the following advance 

statistics o f the output and revenue of 
all authorised electricity undertakings in 
G reat Britain for the last completed year, 
i.e., up to December 31st, 1943, for company 
undertakings, to March 31st, 1944, for 
public authorities in England and Wales 
and to May 15 th for Scottish public 
authorities:—

k W h Sold R evenue

C lass o f  
Supply .

M illions
Percent
age o f  
to ta l

A m ount 
(£  million)

A verage 
per kW h 

sold 
(pence)

L i g h t i n g ,  
heating  and 
cooking . .

Power
Public light

ing
T raction  . .

9,721-3
20,950-4

20-1
1,139-9

30-5
65-8

0-1
3-6

66-05
64-45

•33
3-57

1-631
0-738

3-885
0-753

T otals . . 311831-7 100-0 134-40 1-013

In 1942-43 the total output was 30,061 
million kW h divided as follow s:—Lighting, 
heating and cooking, 9,353 million (31 per 
cent, o f the total) ; power, 19,517 million (65 
per cent.) ; public lighting, 21 million (0-1 
per cent.) ; and traction, 1,170 million (4 per 
cent.).

The total revenue was £126-5 million, 
i.e., l-01d. per kW h and the average prices 
for each class w e re L ig h tin g ,-h e a t in g  and 
cooking, I-647d.; power, 0-718d.; public 
lighting, 3-927d.; and traction 0-738d. per 
kWh.

It will thus be seen that during the year 
the average price for the slightly increased 
output (the rise was under 6 per cent.) was 
advanced by less than 0-3 per cent. The 
average price per kWh for lighting, cooking 
and heating actually fell by about 0-96 per 
cent., while that o f power (accounting for 
two-thirds o f  the total output) rose by 
about 2-8 per cent., probably on account 
of the operation of coal clauses in power 
consum ers’ contracts.
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PERSONAL au d  SOCIAL
News o f  Men and W om en  o f  the Industry

M r. J . H . A p p leb y

•  M O N G S T  the aw ards in the “  H om e G uard  
-c* . H o n o u rs ”  List, announced  in the London 
Gazette, is the nam e o f M ajor J . W . G. Bird, 
assistan t general m anager o f  the  S outh  W ales 
E lectric Pow er Co., w ho receives the M .B .E . 
M ajor Bird is second-in -com m and o f  the 4 th 
M on. (R isca) Bn., H om e G uard .

Mr. S. H artland, consum ers’ engineer to the 
W est G loucestersh ire  P ow er Co., L td., has been 
aw arded  the  M .B .E. fo r his services as b a tta lio n  
signals officer (lieu tenant) in  the  5th B a ttalion  
G loucestersh ire  H om e G u ard .

Mr. J . H. Appleby, A .M .I.E .E ., A .M .I.M ech .E ., 
w ho is d istribu tion  su p e rin ten d en t an d  m ains 
superin ten d en t a t the  F irs t G ard en  City 
Electricity  W orks, L etchw orth , has been 
appo in ted  d e p u t y  
bo rough  electrical en 
gineer a t C olchester and 
will take up his duties 
on  Ja n u a ry  11th.
E ducated  a t B edford 
T echnological Institu te ,
M r. A ppleby received 
his technical tra in ing  
while serving as a 
s tu d en t a t the  w orks o f  
W. H. A llen, Sons &
Co., L td . A fter a 
period  a t sea as engineer 
in the Bibby Line, he 
jo ined  the  L etchw orth  
undertak ing  as distric t 
engineer in 1926 when 
the com pany  ex tended 
its supply  a rea  by ab o u t 40 sq. miles, his p rin 
cipal duties fo r som e years being the develop
m ent o f  th is area . H e was appo in ted  m ains 
superin ten d en t in 1933 an d  since then  an 
im p o rtan t p a rt o f  his w ork  has been the p re 
p ara tio n  o f  11-kV transm ission  and  l.v. d is
trib u tio n  schem es and  the design o f  substations, 
particu larly  fo r facto ry  supplies.

Mr. A. W . I.adncr is re tiring  from  the  position  
o f  principal o f  the  M arconi C o m pany 's School 
o f  W ireless C om m unication  a t the end o f  the 
year, a fte r th irty -tw o years’ service w ith the 
com pany, and  tw enty-four years as su p e rin 
tenden t o f  in struction . M r. L adner will 
con tinue  to  ac t in an  advisory capacity . His 
place as college principal has been tak en  by 
Mr. N. C. S tam ford, w ho was previously  w ith 
the  com pany  and  has since been on the electrical 
engineering  teach ing  sta ff o f  M anchester 
U niversity.

T he Sanw est D ram atic  Society, w hich w as 
fo rm ed  a few m on ths ago by em ployees o f  
Sangam o W eston, L td., has recently  presented  
as its first play the  sth rec-ac t com edy “  Q uiet 
W edding,”  by E sther M cC racken. T h ree  public 
perfo rm ances w ere given in the  w orks can teen  
and  there  w as also  a special perfo rm ance fo r 
the benefit o f  w ounded soldiers, the aud ience o f 
som e 400 peop le  includ ing  nurses, so ld iers and  
A .T .S. from  local cam ps, Y .M .C .A . personnel 
and  m em bers o f  the  W .V.S. T he acting  was 
o f  a  very high sta n d a rd , in sp ite o f  the fact th a t 
m ost o f  the  cast had  h ad  little  experience.

Et

- To m ark  the re tirem en t o f  Mr. E. B. W edmorc 
from  the office o f  d irec to r an d  secre tary  o f  the 
British E lectrical an d  A llied R esearch A ssocia
tion, a position  which lie has held  since the 
fo rm atio n  o f  the  A ssociation  in 1920, a  p resen 
ta tio n  in the form  o f  a w rist w atch, a p a ir o f  
b inocu lars an d  an  illum inated  address, was m ade 
to him by the  E .R .A . sta ff in  the lecture theatre  
o f  the In stitu tio n  o f  E lectrical Engineers on 
D ecem ber 22nd. P resid ing  over the proceedings, 
M r. H . C. Silver said  th a t the E .R .A . w ould 
fo rever rem ain  a m onum ent o f  M r. W cdm ore 's 
w ork. D r. W hitley said  th a t since 1897 
scarcely a  y ear had  passed  w ithou t M r. W cd- 
m o rc’s co n trib u tin g  som e inven tion  o r o th e r  
to its h isto ry , an d  the  A ssociation  u n d er his 
gu idance had  grow n from  sm all beginnings to 
be one o f  the m ajo r facto rs in the success o f 
the industry . D r. W hitley called upon  M iss’ 
Evelyn T odd , the  la test m em ber o f  the  staff, to 
m ake the  p resen ta tion .

A num ber o f  o th e r  m em bers o f  the staff' paid 
tr ib u te  to th e ir chief, including D r. W hitehead, 
who has been assistan t d irec to r o f  the 
lab o ra to ries  and  will take over the du ties o f 
acting  d irec to r o f  the A ssociation  fo r the time 
being. In giving thanks, M r. W edm orc said 
th a t w hatever the  A ssociation  h ad  achieved 
had  been the result o f  co -opera tion .

Mr. V. B. Twlss, M .A .. has been appo in ted  
edu ca tio n  officer to W. T . H enley’s T elegraph  
W orks C o., L td. Mr. F. II. B atten, A .M .I.E .E .. 
becom es assistan t c o n trac t m an ag er and Mr, 
E. B ickley, A .M .I.E .E ., has been appo in ted  chief 
testing engineer o f  the co n trac t d epartm en t, all 
as from  Ja n u a ry  1st.

T he B irm ingham  Electric C lub is hold ing  a 
ch ild ren’s party  on  Ja n u a ry  13th a t the  G ros- 
venor R o o m o f  the G ran d  H otel. It will be open 
to all m em bers, the ir  wives, ch ildren , an d  g ran d 
children . T ickets (5s. each) are  o b ta inab le  
from  the hon. social secretary , M r. W . J. Bird.

Mr. B. S. Gylce, assistan t pow er s ta tion  
superin tenden t, to th e  W est G loucestersh ire  
Pow er C o., has been recom m ended  by the 
Sw ansea E lectricity  C om m ittee for the position  
o f  bo iler house supe rin tenden t a t T ir John .

Capt. H . Vivian has been elected a d irec to r o f 
A ssociated E lectrical Industries, L td.

A lderm an J . Minto, Lord M ayor o f  L eicester 
and  chairm an  o f  the  E lectricity  C om m ittee, 
p resided a t the  lu n ch eo n ' held to m ark  the 
E lectricity  D ep artm en t’s jub ilee (see page 914). 
R esponding  to the  to as t o f  “  T he E lectricity  
U n d ertak in g ,” proposed  by L ieut.-C ol. Sir 
R . E. M artin , chairm an  o f  L eicestershire C ounty  
C ouncil, the  Lord M ayor said th a t, g rea t as had  
been the developm ent du ring  the p as t fifty 
years, it was no th ing  to  the  developm ent likely 
to take  place in  the next fifty years.

R egard ing  finance, the  d ep artm en t had been 
looked upon  as one  th a t m ight be “  rooked  ” 
fo r o th e r  purposes. T he C om m ittee  had stood  
against its profits being used to  subsid ise o ther 
m unicipal enterprises, and  the  result was th a t, 
while coal costs had  increased 120 per cent., the 
price o f  electricity had  n o t risen.

C ounc illo r J . W . W ale, v ice-chairm an o f  th e
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Electricity  C om m ittee, p roposed  the to as t o f 
“ T he G uests,”  and  C apt. C harles W aterhouse , 
M .P . fo r S outh  Leicester, responding , said that, 
while electricity  had o u tstrip p ed  gas, they  were 
bo th  g reat industries and  should  be com ple
m entary  and  no t rivals.

On D ecem ber 15th ab o u t 130 colleagues an d  
friends o f  Mr. A. E . Noakes, o f  the chief 
acc o u n ta n t’s office, held a social evening a t the 
“ English E le c tr ic ”  A ssociation H all, Stych- 
fields, to m ark  h is retirem ent a t  the end o f  the 
year afte r 44 years’ con tinuous service w ith the 
English E lectric Co. and  its predecessor D ick, 
K err & Co., L td ., and p resen ta tions were m ade

to  him . T h e  ch a ir was tak en  by M r. R . E. 
H end erso n  (ch ief a cco u n tan t’s office) w ho also 
was a  fo rm er m em ber o f  the head office sta ff o f  
D ick, K err. M r. H enderson  read  a  n um ber o f  
apo log ies fo r absence, and  refe rred  to  the  
absence, d u e  to  illness, o f  M r. J . Taffs (m anager, 
Pub licity  D ep artm en t), w ho was to  have m ade 
one  o f  th e  p re sen ta tio n s ; M r. H . D ingle h ad  
consen ted  to  take  M r. T affs’ place. M r. A. G . 
Brow n, ch ief acco u n tan t, p resen ted  M r. N o ak es 
w ith  th e  co m p an y ’s long  service testim onial. 
M r. D ingle th en  presen ted  a w allet o f  notes, 
subscribed by M r. N o ak cs 's  friends and 
colleagues. M r. N o akes expressed  his thanks.

C O R R E S P O N D E N C E
Letters should bear the writers' names and addresses, not necessarily fo r  publication. 

Responsibility cannot be accepted fo r  correspondents' opinions.

I.E.E. Examinations
I  AM very glad that Dr. Hughes has drawn 
*  attention to the new regulations for the 
examination for associate membership of the 
l.E .E . Like most teachers in technical 
colleges I am concerned with the training of 
part-tim e Students for the N ational 
Certificates (Ordinary and Higher) which are 
at" present accepted by the Institution of 
Electrical Engineers in lieu o f its own 
examinations. A student taking the 
National Certificate examinations has to do 
certain work, such as machine drawing, 
which does not appear in the Institution 
scheme, and providing he passes his examina
tions at the end of each session will obtain his 
Higher National Certificate at the end o f 
five years.

The Institution has now introduced a 
regulation that it will, in future, only accept 
the N ational Certificates in lieu of its own 
examinations, subject by subject. This, to
gether with the overloading o f the Institu
tion's syllabus will make it difficult, if not 
impossible for us to form ulate a satisfactory 
educational scheme and carry it out in a five- 
year part-time course, and I am strongly 
against the idea o f extending the course be
yond this period. It appears as if  most o f the 
trouble has arisen owing to endeavouring 
to make syllabuses for Section A, common 
to both civil and electrical engineers, to the 
disadvantage of the former.

I agree that it is essential that the Council 
o f the Institution o f Electrical Engineers 
should call for a high standard o f attainm ent 
for associate membership, but I consider that 
it is most unfortunate that the new regula
tions should have been issued so soon. 
Owing to war conditions, many of the young 
people coming on to us are below the pre
war standard o f attainm ent and we shall have 
to  make good their deficiencies, in addition 
to doing everything which is possible to raise 
the final standard o f attainm ent.

In view of the explanation given by Mr. 
Brasher o f  the large choice o f questions in

II

the Applied H eat (with Light and Sound, 
etc.) paper, it would seem more satisfactory 
to subdivide the syllabus and give the 
candidate the choice o f cither subsection 
according to the branch of electrical engineer
ing in which he would ultimately be most 
interested. Despite Mr. Brasher’s statement 
there is a distinct feeling amongst those 
who are responsible for the training of 
electrical engineers in technical colleges that 
the difficulties o f part-tim e teaching are not 
fully appreciated. W. C. S. P h i l l ip s ,

Borough Polytechnic, B.Sc., M .I.E.E., F.Inst.P., 
London, S.E . 1. Head o f  Department o f  

Electrical Engineering anti 
Physics.

Educational Opportunities
[AVING regard to what has been said 

about the need for greater educational 
facilities for the technical’ engineers o f to 
morrow, should not opportunities be provided 
for those who have already achieved qualifica
tion under the present educational system ? 
This usually necessitates years o f attendance 
at night school, in addition to practical 
training during the day.

My employers have six technically qualified 
men doing journeym en’s work without 
chance o f advancement. D uring our appren
ticeship, we were urged by this firm to study, 
but on completion o f our theoretical training, 
we were refused technical positions. Is this 
an isolated case or the general practice o f 
firms who incessantly plead for more 
technicians ? G r a d u a t e  I.E.E.

Compulsory Registration
B JE F E R R IN G  to Mr. Moss's letter in your 

™ last issue, bad installation work is not 
uncommon in the factories which produce 
electrical equipment. Probably this is due 
to the fact that the electrical engineers there 
are specialists who do not know sufficient 
about installation work. Such people often 
regard installation work as perfectly easy and 
something below them.
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Compulsory registration o f contractors 
may imply that all registered contractors are 
competent and that all others are suspected 
o f being incompetent. To refuse to allow 
contractors to work unless they are registered 
may produce a shortage of installation 
contractors. Furtherm ore, should not main
tenance electricians be similarly registered, as 
they often make additions to electrical 
installations ?

In my opinion all electricians should be 
under the supervision o f an A .M .I.E .E. who 
thoroughly understands installation and 
maintenance work. (M any A .M .I.E .E .’s are 
specialists in some other branch.) He would 
not necessarily be a full-time employee but 
should act in the capacity o f consulting 
engineer. This arrangement would often be 
o f advantage to the firms and would often 
reduce installation and maintenance costs. 

Bradford. A. R. C u r e t o n ,
G rad u a te  I.E .E .

Supply in Cardiganshire
W WAS very interested in the article “  A 
-*■ Wholly Rural Area ” in your issue of 
December 15th, but I would like to make one 
small correction.

in  the second paragraph it is stated that 
the three companies supply the whole of 
Pembrokeshire, Cardiganshire and Carm arth
enshire as far as the Llanelly and South 
Wales Power Co.’s boundaries, with a few 
exceptions which are mentioned.

In addition to these exceptions, there is 
another statutory undertaking operated by 
myself—the Borth and YnySjIas Electric 
Supply Co., Ltd.—and several other non- 
statutory undertakings a t Llandre, Bow 
Street, Talybont, and elsewhere; all these are 
in Cardiganshire. J. M. C. F i e l d ,

Stroud, Glos. F/Lt.

District Heating
W®7ITH reference to the letter o f Mr. B. S.

"  Gyles in your issue o f December 8th, I 
would ask him to consider what is the value 
of a BThU in steam a t atmospheric tempera
ture (a) for power purposes and (b) for 
heating purposes.

Mr. J. P. S. Pillans appears to agree that 
there is something “ phoney ” about this 
pseudo-efficiency, but accuses me of an 
incorrect conclusion, he himself giving up the 
argum ent w ithout any conclusion at all. The 
problem here is analogous to comparing the 
efficiencies o f differential drives with one 
wheel whirling in the air, or, again, o f trans
formers with varying degrees o f linkage.

My reply to his pertinent question “ From 
what source other than turbines could low- 
grade heat be obtained ? ” is “ W ho is going 
to worry if he is led to believe that district 
heating gives near perfection ? ” The follow
ing exemplifies my contention The therm o
dynamic efficiency o f  30 per cent, attained by

a modern high-pressure power station is 
required by the Ministry of Fuel to be in
creased and the plant is therefore converted 
into an electric heat station at 50 per cent, 
efficiency. As this is still unsatisfactory to . 
the naïve M. of F „ the crafty engineer 
removes his ultra-m odern plant and installs 
low-pressure boilers with Savery’s engines, 
bringing up his efficiency to the highest in the 
land.

Particulars o f a typical station with its 
performance stated as the orthodox efficiency 
in percentage heat units and also in terms of 
power are as follows:—Steam conditions, 
600 lb. per sq. in. (abs.) and 850 deg. F. Net 
availability 500 BThU exhausting to heat 
ex hanger at 100 lb. per sq. in. (abs.) and 
328 deg. F. Net availability 295 BThU. 
Feed-water tem perature 328 deg. F ; heat to 
exchanger 935 BThU. Assuming for sim
plicity perfect isentropic heat drop, the state
ments o f performance are : (a) Orthodox 
efficiency, 100 per cent., which tells nothing ; 
(b) thermo-dynamic efficiency. 41 per cent, 
heat drop at 44 per cent, efficiency, 59 per 
cent, heat drop at 3-2 per cent, performance 
factor, which tells everything. A boiler 
efficiency of 75 per cent, would make these 
figures 75, 33 and 2-4 per cent, respectively.

The performance factor lines up with the 
work o f  the refrigerating engineer. It may be, 
by a systematic pairing, cheaper for a con
sumer if heat is recovered with a refrigerating 
plant rather than conserved in the station, a» 
for instance in baths-cum-icerink, iceworks- 
cum-factory, space heating in winter with 
cooling in summer; The examples are easy 
and interesting exercises to trace on a tem
perature entropy chart, which gives a physical 
picture lacking in the heqt-entropy chart.

Newport, Mon. _ B. L l o y d  P r i c e .

Glasgow Cable Contracts

IN the “ Commerce and Industry ” notes 
in the current issue o f the Electrical 

Review you incorrectly report a decision of 
the Glasgow Corporation. ■ Under the 
heading “ Glasgow Cable Contracts ” you 
say that the proposal to renew the existing 
contract with the Cable M akers’ Association 
was referred back to the Committee. This 
is not so. The Council has merely continued . 
the m atter till next meeting, a different 
thing altogether.

H ad the decision been as you suggest the 
whole m atter would be reopened for fresh 
discussion as though the Electricity Com
mittee had made no decision on it. As it is 
the decision of the Electricity Committee 
still stands and it has to be considered by 
the general Council at its next meeting.

There is no “ Scotland versus England ” 
issue involved in the matter. It is a problem 
of simple business.

Glasgow. J. D a v is , Convener,
Electricity Committee.
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COMMERCE an d  INDUSTRY
Indian Copper Products. Im provem ent o f  Industrial Design.

Fluorescent Lamp Price Reduced
tH TH E E lectric L am p M anufac tu rers’ A ssocia- 

® tion  anno u n ces a 20 p er cent, reduction  in  the 
price o f  the 5-ft. 80-W  fluorescent tube. Reseller 
agreem ent ho lders an d  supply  au th o rities  a re  to 
be recom pensed in  respect o f  lam ps in stock 
upon  no tifica tion  being  given to the  A ssociation  
by Ja n u a ry  8th. It will be recalled th a t we 
rep o rted  last week the  revocation  o f  th e  D is
charge Lam p L ighting C on tro l O rder.

Engineering Works Lighting
T he accom panying  p h o to g rap h  show s a 

section o f  an inspection  d epartm en t a t a  Bir
m ingham  engineering w orks lighted by 
m eans o f  “ M a z d a ”  80-W  fluorescent lam ps in

“ M azdalux  ”  * open  top  reflectors. In  this 
d ep artm en t close inspection , b o th  visual and 
by the use o f  gauges, is carried  o u t o n  very 
b righ t parts . G o o d  low  brightness lighting  is 
essential to accuracy o f  inspection  an d  the 
in sta lla tion , carried  o u t by A rth u r Ellis 
(E lectrical), L td ., B irm ingham , has achieved 
this. T he p h o to g rap h  show s how  well the 
“  tunnel ”  effect has been avoided.

Overcharge for Second-hand Cooker
A t G uild ford  m ag istra tes’ co u rt on D ecem ber 

11th W illiam  H erb e rt H crbertson  and  Spencer 
Burge, trad ing  as H ills’ D epositories, C om 
m ercial R oad , G uild ford , were sum m oned  for 
selling a sm all electric co o k er above the 
m axim um  price o f  £9 14s. 3d., £15 being 
charged . F o r  the defence it was sta ted  th a t 
Burge b ough t the co o k er fo r his wife b u t it was 
too  sm all, and  he to o k  it  to his shop to sell 
it. H e had  never so ld  a  cooker before. D is
m issing the case on  paym ent o f  £5 5s. costs

the M ayor (M r. W ykeham  Price) said th a t 
notice had been taken  o f  the sta tem en t th a t 
the  pu rchaser w ould  be re im bursed  th e  excess 
a m o u n t paid.

Indian Rolling Mills
C om pletion  o f  a new n on-ferrous ho t rod  

ro lling  mill near C a lcu tta  was repo rted  in o u r 
issue o f  O ctober 27th last. T hese w orks o f  the 
N atio n a l R olling Mills, L td., can  handle copper 
and  o th e r billets o f  4 in. by 4 in. by 54 in.
M ateria l from  the  roughing  o r  break ing
dow n mill can  be rolled on the finishing mill
in to  rods o f  from  1 in. to  }  in. d iam eter,
u ltim ately  being coiled in an au to m atic  coiier. 
T he mill p lan t, it is s ta ted , can  ca te r fo r all 
ind igenous dem ands fo r electro ly tic copper rods.

At the opening cerem ony 
the H on. Sir A. R am asw am i 
M udalia r, K .C rS .L , Supply 
M em ber o f  the  Executive 
C ouncil o f  the  G overnor- 
G eneral, said th a t the success 
o f  industria lisa tio n  o f  the 
co u n try  after the  w ar w ould 
depend upon  the co-operative 
efforts o f the people th em 
selves. O n going th rough 
the nam es o f  the d irectors 
o f  the com pany  he found a 
M uslim , a H indu, and also an 
E nglishm an w ho had  given 
his technical assistance. Here 
they had an  exam ple o f  the 
fru its o f  the efforts o f  various 
com m unities. Sir A . H. 
G huznavi, chairm an  o f  the 
com pany , sta ted  th a t the 
industria lists looked fo r help 
and  assistance fo r any 
in dustria l pro ject. M r. G. 
K. K hem ka, sen io r m em ber 
o f  the m anaging  agents, 
declared th a t Ind ia  would 
now  im port only copper 
b a rs ; rods and cables would 

be m anufactu red  in their country . T he com pany  
w as p articu larly  gratefu l to  M r. C. B. Page, 
the m anaging d irec to r, w ho o rig ina ted  the 
schem e o f  cable and  rod  m an ufactu re  and  w ho 
w ould  now  see the fulfilm ent o f  his ideas.

Council of Industrial Design
T he P resident o f  the Board  o f  T rad e  has set 

up a  cen tra l C ouncil o f  In dustria l D esign, w ith a 
Scottish C om m ittee, to  encourage  by all practical 
m eans the  ad o p tio n  o f  good  design in British 
industry . F u rth e rm o re , industries will b e  en 
couraged  to set up design cen tres o f  th e ir own, 
and  the G o vernm en t p roposes to m ake financial 
g ran ts fo r th is purpose . T he new C ouncil will 
co -opera te  in  the se tting  up  o f  such centres. 
I t  will prov ide a  na tional d isp lay  o f  w ell-designed 
B ritish  goods, co -opera te  w ith the education  
a u th o rities  in m atters affecting the tra in ing  o f  
designers, advise a t the request o f  G overnm ent 
D ep artm en ts  an d  o th e r pub lic  bodies on  the 
design o f  artic les to b e  pu rch ased  by  them , and

F lu o re s c e n t l ig h tin g  in an  e n g in e e r in g  w o rk s
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approve the selection o f  articles to be show n in 
U n ited  K ingdom  pavilions in  in te rn a tio n a l 
exhibitions.

T he functions o f  .a design cen tre  will be to 
study  the  p rob lem s o f  design in re lation  to 
p ro d u c ts  o f  its ow n in d u stry  and  to collect in 
fo rm atio n  ab o u t design and  m ake it available to 
the industry . G ran ts  to design centres will be 
m ade by the Board o f  T rad e  afte r consulting  the 
Council, on a sim ilar basis to th a t ad o p ted  by 
the  D ep artm en t o f  Scientific and  Industria l 
R esearch fo r research  associations. Sir 
T hom as B arlow  has consen ted  to becom e ch a ir
m an o f  the C ouncil and Sir S teven Bilsland 
chairm an  o f  the S cottish  C om m ittee. M r. 
Leslie G am age, v ice-chairm an and jo in t 
m anaging d irec to r o f  the  G enera l E lectric Co., 
L td., is one o f  the m em bers o f  the C ouncil, w hich 
will be unpaid  and  will a rrange its ow n p ro 
cedure and  o rgan isa tion , engaging a paid  staff 
to assist it in carry ing  o u t its functions.

It m ay be recalled th a t the estab lishm ent o f 
such a C ouncil was suggested in a  m em orandum  
o f  the F edera tio n  o f  British Industries to the 
B oard  o f  T rad e  (Electrical Review, S ep tem ber 
29th, 1944).

Gauge and Tool Makers
T he annual general m eeting o f  the G auge 

and  T ool M akers’ A ssociation  was held at 
the  Savoy H ote l, L ondon , on  D ecem ber 14th, 
follow ing a luncheon  a t w hich the princiDai 
guest was Sir Percy H . M ills, la te  C ontro ller- 
G eneral o f  M achine T oo ls a t the  M inistry  o f  
Supply and  now  C hief o f  th e  Econom ics 
D ivision o f  the C on tro l C om m ission for 
G erm any (British E lem ent). O ver 150 m em bers 
and guests were p resent at the luncheon  which 
w as presided over by M r. H . H . H arley , C .B .E., 
president.

A t the an nual m eeting the cha irm an ’s repo rt 
w as approved . By ado p tin g  it, the m eeting gave 
the C ouncil a m andate  to  proceed w ith the- 
estab lishm ent o f  a research  association  in 
co llabo ra tion  w ith th e  N atio n a l F ederation  
o f  Engineers’ T ool M anufac turers, the  In 
stitu tion  o f  P roduc tion  Engineers, and  the 
M achine T ool T rad es A ssociation  ; to  endeavour 
to  negotiate an overall agreem ent on  behalf 
o f  the m em bers o f  the A ssociation  w ith the 
M inistry o f  Supply fo r the regulation  o f  prices 
and  p ro fits ; and  to consider the desirability  
o f  reducing the an nual subscrip tions in o rd er to 
facilita te the adm ission  o f  the  sm aller firms.

Lectures on Lighting
R ecently  there has been an  increased  dem and  

fo r lighting  in fo rm atio n  in provincial centres, 
p a rticu larly  fluorescent lam ps an d  d ischarge 
lighting  generally. T his was d em onstra ted  by 
the  a tten d an ce  a t a series o f  lectures by Mr.
A. D. S. A tk inson  (L ighting  Service B ureau) a t 
C am bridge, G rea t Y arm o u th  and  L ow estoft 
a t the beginning o f  the m on th . A t C am bridge 
the lecture w as held u n d er th e  auspices o f  the 
Engineering Society o f  the  C am bridge T echnical 
College and  the room  in w hich it was given, 
norm ally  supposed  to  sea t eighty, w as som ehow  
m ade to  hold  over tw ice th a t num ber.

T hese  m eetings w ere o rig inally  inspired  by 
M r. K. R aym ent, d irec to r o f  the Low estoft 
E lectrical C o., and  his exam ple in linking up the 
local edu ca tio n  activities w ith those o f  the 
L ighting Service B ureau is one th a t  m ight well

be em ulated  by th e  electrical industry  in o th er 
p a rts  o f  the coun try . A series o f  m eetings 
a rranged  in the sam e vicinity ensures a  m axim um  
econom y o f  tim e. T he B ureau has a num ber o f  
com m itm ents fo r 1945 b u t if  early  notice is 
given, a rrangem en ts can  be m ade to co-operate  
w ith local centres in spread ing  a know ledge o f 
the  p a rt the lighting  industry  will p lay  in the 
post-w ar life o f  the com m unity .

A Freak Lamp
T he G eneral E lectric C o., L td ., recently 

received a 200-W  “  O sram  ’’ lam p w hich had 
been th ro u g h  a serious fire, w ith the  ex tra 

ord in ary  resu lt show n in 
the  accom panying illu stra
tion . W hat happened  was 
th a t the su rro u n d in g  tem 
pera tu re , p robab ly  near ro o f 
level, reached the softening 
p o in t o f  the glass and  stayed 
there  for som e tim e, so 
th a t the com bined  effect o f

F re a k  ■ e lo n g a tio n  o f a  200-W  
“  O s r a m  ** la m p  re s u l t in g  f ro m  

a  flre

gravity  and  the  expansion 
o f  the gas inside the  bulb 
p roduced  an  effect a lm ost 
exactly sim ilar to th a t which 
a skilled glass w orker can  
o b ta in  by blow ing in to  and  
sw inging a  b lob  o f  fluid 
glass. A fter th a t the  tem 
p era tu re  seem s to have fallen 
com paratively  slowly so th a t 
the  tu b e  has hard ly  co llapsed 

a t  all, as it m ight have do n e  had  the  source o f  
heat been suddenly  rem oved.

Damages Settlement
A settlem ent fo r £1,750 dam ages was reached 

a t B irm ingham  Assizes on D ecem ber 14th in 
an ac tion  b ro u g h t by M rs. E. P erry  w hose 
husband  received a  fatal e lectric shock in 
A ugust, 1942, while in the em ploy o f  the W est 
M idlands Jo in t E lectricity  A u thority .

New Canadian Organisation
M r. R . D . K erby, o f  T o ro n to , has been 

appo in ted  general m anager o f  the  newly- 
fo rm ed  C an ad ian  E lectrical M anufac tu rers’ 
A ssociation  w hich will act as a  central agency 
fo r th e  en tire  electrical m anufacturing  industry . 
T he new C anad ian  o rgan isa tion  is on  the 
lines o f  the  N atio n a l E lectrical M anufac tu rers’ 
A ssociation  in the  U nited  S tates, and  the  
B ritish E lectrical an d  A llied M anufac tu rers’ 
A ssociation . B roadly speaking, its objects 
are to  p rom ote  and  fu rth er the  in terests o f 
m anufactu re rs o f  electrical p ro d u c ts  an d  the 
interests o f the  public in m anufacturing , 
engineering, safety, tran sp o rta tio n  and  o th er 
m atters. T he A ssociation will as far as possib le 
avoid  dup licating  th e  facilities already  available 
th ro u g h  the  C an ad ian  M anufac tu rers’ A ssocia
tion , the  C a n ad ian  S tan d ard s A ssociation , 
an d  sim ilar bodies. I t aim s to  be o f  assistance 
to  the  G o v ern m en t in  its p lann ing  fo r post-w ar
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reconstruction  and  its efforts to m ain tain  
em ploym ent. C om m ittees have been form ed 
to assist in the  disposal o f  w ar equ ipm ent 
surpluses, farm  electrification, etc. P rovisional 
officers o f the  A ssociation  include M r. A. B. 
C ooper (F e rran ti, L td.), w ho is president.

Combined Street Lighting System
T he N o rth m ct Pow er C om pany  has p rov ided  

Enfield w ith the  first stree t lighting  installa tion  
to com bine the advan tages o f  the central 
con tro l s ta n d a rd  o f  0-2 ft.-candle, an d  the 
“  m oonligh t ”  s ta n d a rd  o f  0-02 ft.-candle, 
w hich can  rem ain  perm anently  in circuit. 
W hen a w arning is received the lighting  is 
reduced to the “ m oonligh t ”  level by m eans o f  
a tran sfo rm er and change-over sw itch. Only a  
lim ited p a r t o f  the tow n is lighted  to the higher 
stan d ard , and  a  sm all 415/240-V transfo rm er, 
w ith su itab le  tappings, is found  qu ite  su itab le  
fo r the purpose . U sing 60-W  lam ps a t 23 ft. 
m ou n tin g  height, the  “  m oon ligh t ”  lighting is 
achieved by reducing the voltage from  240 V to 
approx im ately  135 V. In  ad d itio n  to preventing  
the  streets from  being p lunged in to  sudden  
darkness, the  a rrangem en t m akes it possible to 
connect traffic bo llards and  signs to the stree t 
lighting  circuit.

Domestic Appliance Dimensions
F o r the guidance o f  those engaged in k itchen 

o r  house p lann ing  the British S tan d ard s In s titu 
tion  has issued a specification defining the space 
requ ired  fo r the accom m odation  o f  dom estic 
e lectric cookers, refrigerato rs, w ash boilers, 
w ash m achines and  w ate r heaters. In  som e 
cases the  actual d im ensions are  given, bu t in 
general the d im ensions specified are  in tended  to 
define th e  space to be allow ed fo r ra th e r  than  
the ac tual d im ensions o f  the appliance. 
A d d itional d a ta , such as the cab inet capacity  o f 
refrigerato rs , is given in o rd er to assist in the 
selection o f  the m ost su itab le  app liance  fo r any 
particu la r house o r  k itch en : the  electrical
load ing  is given as a guide to the  size o f  w iring 
requ ired . It is to  be no ted  th a t th e  particu lars 
given refer (except w here o therw ise sta ted) to 
the m odels o b ta in ab le  up to 1939, as the new  
p ost-w ar m odels will n o t be ob ta in ab le  until a 
y ear o r  tw o afte r the cessa tion  o f  hostilities. 
It is to be expected, how ever, th a t the  spaces 
ind ica ted  in the specification will be sufficient 
to accom m odate  the post-w ar m odels. C opies 
o f  this specification (B.S. 1183, 1944) m ay be 
ob ta ined  from  the P ub lications D epartm ent, 
British S tandards In stitu tion , 28, V ictoria S treet, 
L ondon , S .W .l, price 2s. post free.

Heating and Ventilating Engineers
T h e  address o f  the  In stitu tio n  o f  H eating  and 

V entilating E ngineers is now  72-74, V ictoria 
S treet, L ondon , S .W .l (te lephone : V ictoria 
0146-7).

Trade Publications
Quasi-A rc Co., L td., Bilston, Staffs.— Technical 

c ircu lar (TC .557) con ta in ing  in fo rm ation  ab o u t 
the p roperties o f  “  R ad ian  ”  electrodes for 
w elding m ild steel and  high tensile stru c tu ra l 
steels accord ing  to  BS.968.

Milne & Longbottom , L td., M ere Lane, 
R ochdale , L ancs.— Priced 20-page ca ta logue o f  
au to m atic  m o to r s ta rtin g  sw itchgear o f  the 
“  E lm  ”  self-acting  type up  to  150 H P , air-

b reak  A C  co n tac to rs  up to  300 A, sp a re  parts- 
relays and  accessories.

Londcx, L td., 207 A nerley R oad , L ondon , 
S .E .20.— Illu s tra ted  catalogue (N o. 205/44) 
con ta in ing  technical particu lars o f  relays o f 
m any kinds, also leaflet (N o . 104) dealing 
w ith the  rem ote  con tro l o f  stree t lighting  by 
relays ac tuated  by a m aste r (o r tim e) sw itch.

B akclitc, L td., 18, G ro sv cn o r G ardens, 
L ondon , S .W .l.— Illustra ted  booklet, recently  
revised, on the p roperties an d  uses o f  resins, 
cem ents, varnishes and  lacquers.

R. F. W inder, L td., Belgravc E lectrical 
W orks, Leeds, 2.— Priced register o f  surplus 
new an d  second-hand  p lant and  m aterials.

David Brown & Sons, Ltd., H uddersfield , 
Y orks. —  Leaflet (E. 387-45) describ ing
“  R ad ico n  ”  w orm  gear fo r sm all m otors .

C opies can  be ob ta in ed  from  the  com panies 
concerned  by b o n a  fide applicants.

Scottish Water Power
F irst D is tr ib u tio n  Schem e

A  D istribu tion  Schem e (N o. 1), p re p a re d  by 
the N o rth  o f  S co tland  H ydro-E lectric  Board 

u n d e r Section1' 6 o f  the H ydro-E lectric  D evelop
m en t (Scotland) A ct, 1943, an d  approved  by 
the  E lectricity  C om m issioners on  D ecem ber 6th, 
has now  been published. It defines the D istri
b u tio n  A rea w hich covers so m uch o f  the 
parishes o f  L ochalsh, K in ta il and  G lenshiel in 
the C ounty  o f  Ross a n d  C ro m arty  as lie w ithin 
confines ind icated  on m aps w hich can  be 
inspected  a t Scottish H om e D epartm en t, 10, 
G re a t College S treet, L ondon, S .W .l.

M r. A. E. M acC oll. d epu ty  ch a irm an  o f  the 
B oard, referring  to th is schem e recently, said 
th a t the pow er s ta tio n , w hich w as a lready  
prov ided  fo r in the B oard ’s first constructional 
schem e, was to be a t  N ostie  Bridge, an d  it 
w ould  harness the  pow er o f  the A llt U dalain . 
T h e  m ain  d istribu tion  line w ould  ru n  from  the 
pow er s ta tio n  w estw ards to Kyle o f  L ochalsh  
and  P lo c k to n 'a n d  eastw ards to  D orn ie  and  
Invcrshiel. W ithin the  lim its o f  w hat was 
reasonab ly  econom ic a free connection  w ould be 
p rov ided  to every house w ith in  reasonab le  
d istance o f  the  d istrib u tio n  m ains, p rov ided  
app lica tion  was m ade while the  w orks were 
being carried  o u t. In  th e  case o f  consum ers 
w ho were s itu a ted  a t  too  g rea t a d istance from  
d istribu ting  m ains, a lte rnative  m eans o f  supply 
w ere being investigated . T he in sta lla tio n  w ould 
be by o verhead  wires and, subject to w ar and 
lab o u r conditions, shou ld  be availab le w ithin 
tw o years o f  the  com m encem ent o f  w ork , w hich 
m ight begin next spring . O th er d istribu tion  
schem es w ould  be pub lished  in the  com ing 
m onths. T he M o rar schem e, covering  the area  
from  M allaig to K in lochailo rt, had  a lready  been 
sub m itted  to the  E lectric ity  C om m issioners.

N o  revenue the  B oard  cou ld  ho p e  to d raw  
fro m  the  area  o f  the L ochalsh  d istrib u tio n  
schem e w ould  balance  the  co s t an d  none o f  the 
d is trib u tio n  schem es so far surveyed by the 
B oard was econom ic. It was the re fo re  necessary 
to  m ake profits in  o th e r  d irections, an d  this 
w ould be done by the  dev e lo p m en t o f  schem es 
fo r the  sale o f  electricity  to the Low lands.

I t w as rep o rted  in  the Electrical Review o f  
Ju ly  7 th last th a t the  L ochalsh  s ta tio n , near 
N ostie  Bridge, was to  have an  u ltim ate  capacity  
o f  4,000 k\V, w ith  a  first in sta lm en t o f  1,000 k\V.
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P lan n ed  K itch en s
The Part Electricity Can Play in Middle-class H om es

IN many towns electrical 
engineers have shown 

what the artisan’s wife may reasonably 
expect to see in her post-war kitchen. A 
careful study of post-war kitchen require
ments, however, emphasises an equal need 
for planned kitchens for homes in the higher 
income categories. The war has merely 
accelerated this need. For twenty-five years 
the domestic servant problem has been acute 
and as it is unlikely that the position will 
become any easier, the average middle-class
household will be compelled in future to
rely almost entirely upon its own efforts.

M e c h a n i s a 
tion o f the kitchen, 
as in the factory, 
enables countless 
jobs to be done 
much better, more 
quickly and also 
more conveniently; 
a n d  mechanisa
tion means electri
fication for only 
by electricity is 
it possible to 
s u p p l y  t h e  
necessary power.
On a strictly 
economic basis too 
the housewife will 
quickly realise that 
it is cheaper to pay 
id .  per hour as the 
cost o f running an 
electric m otor than 
Is. 6d. or more per 
hour for a “  daily ” 
woman.

Before the ideal 
kitchen can be 
planned the func
tions o f the .home 
must be studied 
afresh. In America, 
where the servant- 
less house is the rule rather than the 
exception, architects have stripped out useless 
walls and replaced two or three small rooms 
by one spacious all-purpose room. The 
kitchen of this type o f house has been 
enlarged to include an alcove or recess where 
meals can be served, thus eliminating the 
carrying o f food and table-ware between 
kitchen and dining-room. Our own women
folk are to-day faced with these same 
problems and ultimately they will be solved 
in much the same way. *

In  the design o f the kitchen illustrated

B y Ernest R. G ilbert considerable thought has 
been given to the materials 

from which it should be built, bearing in 
mind that the ultimate aim is préfabrication, 
since this would permit large-scale pro
duction with substantial economies in labour 
and material : experience has already shown 
that built-in equipment is considerably 
cheaper to produce than mobile equipment.

For a variety o f reasons the choice is 
aluminium and its alloys. Housewives are 
already familiar with its many advantages 
for kitchen utensils, but to the architect, 

the engineer and the manufacturer it 
has the added 
attraction that it is 
the easiest o f all 
metals for pressing, 
s t a m p i n g  and 
extruding. Tool 

c h a r g e s  and 
operational costs 
are in conse
quence consider

ably lower than 
with steel. No 
expensive vitreous 
p r o c e s s i n g  is 
required to prevent 
rust. Instead it can 
be cheaply anodised 
a f t e r  fabrication 

and c o l o u r -  
treated in a 
variety o f a ttrac
tive shades. This 

anodic treatm ent 
produces a very 
durable surface, 
highly resistant to 
scratches and non- 
corrosive, requiring 
only a damp cloth 
to keep it clean. 
The lightness of 
aluminium is a fur
ther considerable 
advantage when 
transportation costs 
must be faced.

Before the war, aluminium was regarded 
as an expensive material, but the seven-fold 
expansion o f the industry in recent years, 
the fall in the price o f the virgin metal, the 
improvements in fabrication techniques and 
the development o f new alloys for specific 
purposes, all contribute to the certainty 
that future prices will be keenly competi
tive.

In arranging the various items of equip

A m o d e l of 
th e  p ro p o s e d  

k itc h e n
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ment around this kitchen, care has been 
taken to eliminate all unnecessary movement 
on the part o f the housewife. As one enters 
the kitchen from the hall the equipment 
(left to right) includes a two-unit electric 
cooker, clothes-washing machine, sink unit 
incorporating an electrically operated dish
washer and wastc-disposal unit with draining 
board on each side. The main work bench, 
for food preparation, has a spacious 
refrigerator alongside. At the left o f the 
window, within a built-in recess, is the mains 
intake with main and house fuse system, the 
electricity meters and a synchronous clock. 
Below, in the corner, is an electrically heated 
storage tank for use in the summer when the 
solid-fuel boiler (which I should include as 
being a more economical proposition than 
an electric water heater for providing con
stant hot water, besides warming the kitchen 
in the winter, though, o f course, not so 
clean or labour saving) is not required, while 
at the right is an extension loudspeaker.

On the far side o f the room is a solid fuel 
boiler. Next to it is a large vertical cup
board, in two sections, the one for brooms, 
vacuum cleaner, etc., and the other for table 
linen, etc. Behind one door is mounted

V iew  o f  o n e  e n d  o f  th e  k itc h e n

the ironing board and nearby is a plug 
socket for an iron. Alongside is a  drying 
cupboard with an electric heating unit in its 
base.

Between the ceiling and the upper section 
o f the cupboards and around three sides 
o f the room is a simple continuous ducting 
system through which foul air is withdrawn 
by an extractor fan. One end o f this ducting 
system is ak o  extended into the top o f the 
drying cupboard. W ithin this ventilation

duct runs the electric wiring which provides 
three additional lighting points projecting 
downwards and situated immediately above 
the sink, the main work bench and the 
cooker. In this way an evenly distributed 
light is provided throughout the kitchen and 
all dark corners are eliminated. A com
prehensive system o f wall-cupboard units 
is provided on two sides o f the room  extending 
practically up to the ceiling.

Many of the ideas embodied in the equip
ment installed in this kitchen appear to 
conflict with present-day manufacturing 
practice. The difficulties o f manufacturers 
are, however, fully recognised—difficulties 
mainly due to the fact that such items as 
cookers, washing machines, etc., have been 
bought hitherto by supply undertakings 
either for resale or rental. The hiring policy 
virtually limits the design o f electric cookers, 
for instance, to “ battleship construction ” 
and this policy o f designing, a cooker with 
a ten- o r even twenty-year life may produce a 
very strong cooker, but not necessarily a 
good one. This restricting influence has also 
been felt in other directions. As each new 
domestic appliance came along too often it 
was assessed purely on its load value and 

not on the service it 
would render to the 
community.

In this servantlcss 
house o f the future 
one of the most 
popular features will be 

•the autom atic dish
washer, with a sink 
disposal unit for 
getting rid o f waste 
food, etc. As both 
these units are not in 
use at the same time a 
single -j-HP m otor 
could operate either 
a t will by means of 
vee - belt drives and
clutches. The indirect 
belt-drive is an added 
advantage with the
waste disposal unit 
since, if a piece of 
cutlery is dropped 
dowm the orifice, no 
serious damage will
be done to the blades 

or to the motor. The hot and cold water 
supply to the sink, besides having a simple 
mixer union, has a swinging telescopic arm, 
thus permitting w ater o f the desired tem
perature to be directed either into the dish
washer, sink or buckets, etc.

To save the m eter reader many fruitless 
journeys the meter is m ounted in the outside 
wall o f the kitchen in such a way that he 
can open a small door outside the house, 
ro tate the meter on its axis, note the reading,
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and relock the door, all without disturbing 
the occupant.

Many refrigerators are, for installation 
purposes, o f awkward dimensions and shape. 
In this kitchen the refrigerator, however, 
forms an integral part o f a  prefabricated 
unit, and has the actual cold storage 
cupboard mounted sufficiently high off the 
ground to render its interior easily accessible 

without bending 
down. Below are 
two deep drawers, 
one for potatoes and

T h e  e l e c t r i c  
c o o k e r , sh o w in g  
th e  in t e r io r  a r 
r a n g e m e n t  (r ig h t)  
an d  th e  e le m e n ts  

(le ft)

the other for green vegetables. This arrange
ment makes it necessary to use a vertical 
narrow layout for the m otor and compressor 
unit situated at the rear.

The washing machine should be readily 
accessible for use without time wasted in 
preparation. Whilst it is probable that the 
centrifugal type of machine may prove 
ultimately to be the most popular, there are 
still problems connected with its design to 
be solved. Provision, therefore, has been 
made in this kitchen for a washing machine 
with an independently motorised wringer. 
Twin tanks are incorporated, the wringer 
being conveniently mounted between them 
so that the housewife can pass wet clothes 
in either direction. A recess between the 
tanks houses the wringer when not in use.

kitchen o f the future the wash-day 
will be abolished and the housewife will 
use her electric washing machine as a routine 
m atter each day and thus avoid an accumu
lation.

The cooker is planned as two separate 
units, one for boiling and the other for 
baking, both mounted on cupboard units to 
assure correct working heights. In order 
that all the pans may have their own individual 
hotplates, which can be set at just the right 
temperature, the boiler unit has no fewer 
than four separate hotplates arranged within 
a polished alum inium surround. The 
switches are grouped together on a panel in a 
row, set a t an angle of 45 deg. in the line of 
sight. Neon indicator lamps reduce the 
chance o f leaving hotplates on when* not in

All the corners o f the oven are neatly 
rounded, inside as well as outside. The drop
down door, by the use o f concealed springs, 
closes at a  touch without the necessity for 
fasteners.

The oven itself consists o f an outer envelope 
o f pressed aluminium alloy with a one- 
piece detachable inner lining. The heating 
elements, similar to those used in electric 
fires, are spiral wound on ceramic cores and 
spring mounted on their insulated metal 
frame for ease o f replacement. The element 
frame is fitted with a pair o f  insulated 

prongs for insertion into the pro
jecting socket mounted at the rear o f 
the oven. Clipped to either side o f the 
oven — and instantly detachable — are 
the pressed side frames which carry the 
adjustable wire racks. These side frames 

also incorporate the 
grooves supporting 
the heating element 
assembly unit. The 
therm ostat mechanism 
is mounted behind with 
its tube projecting into 
the oven through the 
inner lining. The tem
perature control scale, 
which is illuminated, 
is arranged horizont
ally almost the full 
width o f the oven.

Hitherto in this country the griller has 
always been a separate unit. By setting 
the horizontal element three-quarters o f the 
way down the oven, it is possible to use it 
conveniently and economically for grilling 
as well as baking. An added convenience is

N o  fe w e r  th a n  fo u r  h o tp la te s  a r e  p ro v id e d  on  
th e  s e p a ra te  h o b  u n it

a duplicate socket, at the bottom  o f  the 
oven, into which the heating element frame 
can be inserted when the whole o f the oven 
is required for roasting o r baking purposes.

After the war a wide range o f small portable 
electrical equipment will be available. These 
could be permanently wired in circuit, each 
separately mounted on a hinged flap at the 
back o f the work bench so as to be out o f 
sight when not required.
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M unicipal R ep orts
E lectricity U ndertak ings’ W artim e Finances

Sunderland
7B JH E  S underland  electricity  un d ertak in g  is 

■  am ong  those which have suffered from  
enem y action . N evertheless, the w ar years 
have w itnessed a  considerab le  expansion  o f  its 
activities, includ ing  an  increase in the  capacity  
o f  the  generating  p lan t.

In fo rm atio n  con ta in ed  in recent repo rts  o f  the  
eng ineer and m anager (M r. W . A. Royle), w hich 
can  now  be published, show s th a t since 1939 
sales o f  electricity  have risen  front 67,376,000 to
93.699.000 kW h, an  increase o f  39 p er cent. 
Supplies fo r lighting have, as in  m ost tow ns, 
decreased, and  dom estic  consum ption  rem ains 
a t ab o u t the  sam e level, b u t pow er sales have 
greatly  ex panded  an d  in the  year ended  M arch 
31st last represen ted  tw o-th irds o f  the  to tal 
kW h sold.

In  1943-44, the fo rty -n in th  year o f  the u nder
taking, revenue from  the sale o f  electricity  
am o u n ted  to £365,059 (against £340,939 in the 
p rev ious year), in ad d itio n  to w hich there was 
o th er incom e o f  £32,204. W ork ing  costs w ere 
£272,219 (£247,229), the  increase o f  £24,990 
being wholly due to the cost o f  energy p u r
chased, and  after paym en t o f  in te rest charges, 
etc., there was a net trad ing  surp lus o f  £42,276 
£21,714).
■ T h e  average price received p er kW h sold  last 
year was 0-937d. (0-923d.), the cost being 
0-848d. (0-889d.). A tab le  analysing  average 
costs in recen t years show s th a t since 1939 the 
figure fo r electricity  generated  and  purchased  
has increased  from  0-406d. to 0-565d., while 
d istr ib u tio n  costs have fallen from  0-056d. to 
0 040d., m anagem en t expenses from  0 070d. to 
0-057d., ren t and  ra tes from  0 072d. to 0-035d. 
an d  in terest, deb t redem ption , etc., from  
0-192d. to 0-151 d. W ith in  the p as t decade, to ta l 
costs fell fro m  1 -209d. in 1934 to 0-742d. in 
1938, since w hen they have steadily  increased.

A n ad d itio n  o f  40,000 kW  to the  C ouncil's 
generating  p la n t in 1942-43 is" ind icated  by a 
tab le  w hich gives the p resen t capacity  as
66.000 kW  (m .c.r.). F ro m  39,427,000 in
1941-42 kW h genera ted  rose to  140,413,000 in 
the  follow ing y ear (m axim um  dem and , 41,570 
k W ; lo ad  fac to r 35-92 p er cent.). In the  past 
y ear 94,146,000 kW h was genera ted  (m .d. 
41,520 k W ; load  fac to r  23-82 p er cent.).

Dover
T h e  D over un d ertak in g  occupies a  special 

position  by reason  o f  its p roxim ity  to -the  
enem y from  1940 un til la s t O ctober. Som e 
details o f  the considerab le  dam age caused  by 
enem y shelling and  bom bing  have recently 
been published . In  sp ite o f  the ex ten t to which 
it has suffered and  the loss o f  a large num ber o f 
consum ers th ro u g h  evacuation '; the  u n d e r
tak ing ’s finances have rem ained  sound . T h e  
accounts for the p as t fo u r years w hich w e have 
ju s t received from  the  secretary , M r. W . J. 
B road, show  th a t, a fte r 1940-41, w hen there was 
a loss o f  £5,626, each y ea r  has closed w ith  a 
balance in hand , an d  in the  twelve m onths to 
M arch  31st last this am o u n ted  to £13,845, 
the highest fo r m any years a n d  considerab ly

m ore th an  had been an tic ipated . T h is enab led  
the C ouncil to  halve the 10 p er cent, w ar add ition  
to charges.

A s ta tem en t o f  electricity  purchased  an d  sold  
subm itted  by the  b o rough  electrical engineer 
(M r. R. G . W idgery) show s th a t sales last year 
am o u n ted  to 13,339,000 kW h. T his com pares 
w ith  11,118,000 k W h  in  1942-43 an d  8,067,000 
kW h in the last p re-w ar year, 1938-39, and 
represents an increase o f  65 per cent, over the 
la tte r  figure. L ast y ea r 's  kW h sales are  analysed 
as follow s, w ith com parative  figures fo r 1942-43 
in paren th eses: C om m ercial pow er, 4,731,000 
(3,846,000); lighting, 3,149,000 (2,440,000); 
a ll-in  rates, 3,036,000 (2,565,000); dom estic 
pow er an d  heating, 2,423,000 (2,267,000) and 
public  lighting  nil.

M ountain Ash
R em ark ing  th a t sales o f  electricity  

reached  a  new high figure in 1943-44, 
M r. E . W . Jones, electrical eng ineer to the 
M o u n ta in  A sh U .D .C ., says th a t th is n o  d o u b t 
is a ttr ib u tab le  to the incom parab le  facilities o f  
e lectricity  fo r dom estic  p u rposes a n d  the 
econom ic advan tages accru ing  to consum ers. 
T h e  u n dertak ing , w hich offers a  lighting fiat 
ra te  o f  only  2d. per kW h, reduced  in som e 
q u arte rs  by  special concessions to  a frac tio n  o f  a 
penny, repaid  its  loan  d eb t in 1933. L ast year
3.326.000 kW h was so ld  against 2,977,000 kW h 
in 1942-43. R evenue from  sales o f  electricity  
w as £18,490 (£17,812) an d  there w as a n e t profit 
o f  £4,650, a lth o u g h  th is is actually  reduced  to 
£2,283 by bu lk  supp ly  charge ad justm ents . C o n 
sum ers n um ber 8,308.

Bethnal Green
T h e  B ethnal G reen  u n d ertak in g  (engineer, 

M r. E. E. Jolly) serves an  a rea  which 
suffered badly  in  the  L ondon  raids. F ro m  being 
in  a  p o sitio n  to co n tr ib u te  £3,500 to  the  ra te s  in 
the  year end ed  M arch  31st, 1939, th e  u n d er
tak ing  in  1942-43 (the  p eriod  covered  by  the 
la te s t availab le  accounts) w as faced w ith  a  net 
deficit o f  £16,049. Sales o f  e lectric ity  w ithin 
th a t  tim e h ad  decreased fro m  21,098,000 kW h 
to 16,321,000 kW h. T o ta l average costs per 
kW h sold  have risen from  l-487d. to 2-039d., 
w hile incom e has increased  from  l-622d. to 
1 -803d. A n analysis o f  the  cost figure, w ith 
1938-39 co m p ariso n  in paren theses, is as fo llow s: 
B ulk supply , 0-839d. (0 '596d .); d istribu tion , 
0 224d. (0-213d .); m anagem en t,0 '409d .(0 -202d .); 
m iscellaneous, 0 ‘ lO ld . (0 '098d): lo an  repay
m ents, in terest, etc., 0 '466d. (0.378d.).

. Nuneaton
T he accoun ts o f  the  N u n ea to n  u n dertak ing  

fo r the p a s t five years w hich we have received 
from  the  engineer, M r. J . L ightbow n, show  that 
revenue fro m  the  sale o f  electricity  has sub 
stan tia lly  increased  d u rin g  th e  w ar years, rising 
from  £72,173 in 1939-40 to £127,926 in 1943-44. 
T o ta l incom e la s t y ear was £130,563 and  there 
was a  ne t su rp lus o f  £3,087. Energy sales 
aggregated  26,057,000 kW h as com pared  with
21.805.000 kW h in the previous year.
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R egistratio n  an d Inspection—II
M ethods A dopted in B oston and N ew  York

T H E first part o f this article* described the 
systems o f registration and inspection 

in force in Quebec and Ontario. In this part 
some United States arrangem ents are covered.

In  Boston, Mass., inspection and registrar 
tion are under the control o f the Fire D epart
ment, quite a usual procedure in the United 
States. The department was formerly called 
the Fire D epartm ent Wire Division, appar
ently a relic o f earlier days when electric 
wires were considered a real fire risk. I t is 
only recently that the title has been altered 
to “  Electrical Inspection Division.” Boston 
prides itself on the completeness and efficiency 
of this Departm ent, and appears to be justified 
in doing so. The Division works under the 
authority of several Acts o f 
the Legislature. The opening 
sentence of the official notice 
o f liability to inspection is of 
interest:—“ Electrical contractors doing work 
in this city coming under the provisions of 
Chapter 268 o f the Acts o f 1898, as amended 
by Ch. 339 of the Acts o f 1908 and by Ch. 
262 of the Special Acts o f 1915, must first 
obtain a permit from the Fire Commissioner 
before commencing work . .

The rules o f procedure and the fees are 
set out in much simpler and more concise 
form than those o f the Canadian provinces 
already described, and occupy only two pages 
of foolscap. The fees payable are about 3s. 
per permit for any work, plus a scale charge 
similar to, but about half the rate o f those 
already quoted for Quebec and Ontario. 
The classifications are somewhat different. 
Thus ordinary lighting installations are 
charged: 7 to 10 50-W lamps or the equivalent, 
4s.; 51 to 60, 16s.; 91 to 100, 24s.; each 25 
oyer 100 50-W lamps or equivalent, 4s. 
Fittings: Each 25 50-W lamps in excess of 
10, 2s. Service connections, any capacity, 3s. 
M otors: 1 HP, 4s.; 5 HP, 8s.; 10 HP, 13s.; 
25 HP, £1; over 25 HP, £2.

The N ational Electrical Code is adopted 
with sundry variations, the principal ones 
being differences in the wiring tables, with 
the object o f reducing the permitted current 
loading. Both contractors and journeymen are 
licensed, registered and examined. Licences 
from other States are not accepted. The 
Departm ent conducts the examinations of 
candidates, in conjunction with contractors 
and unions. There are two grades o f exami
nation and contractors must take the higher 
grade.

An interesting chart was shown me which 
indicated the great progress in the work of

• Electrical Review, D ecem ber 8th (p . 825).

B y E. A rth ur Pinto,
A.M .I.E .E ., M .E.I.C .

the D epartm ent since its inception and 
indicated clearly how the fee per installation 
has increased to a very great extent.

City of New York
In the great city o f New Y ork with its 

huge electrical installations' inspection is a 
very big task. Inspection and registration 
come under the “  Bureau o f Gas and Elec
tricity ” in the City’s Departm ent o f W ater 
Supply, Gas and Electricity.

Registration has been in force for 25 years 
and is very smoothly operated. Only con
tractors are registered, it being left to the 
jo in t efforts o f contractors and the unions to 
see that qualified men are employed, but the 

contractor is, o f course, re
sponsible for the result. There 
are over 20,000 qualified electri
cians in the city and their 

training covers four years to  qualify for a 
“ helper’s ” ticket—somewhat similar to the 
English.“ mate ’’—and two years more to be
come a “ mechanic ” o r full journeyman. The 
contractors and unions work in conjunction 
with the D epartm ent to obtain the desired 
results and so far as I was able to ascertain, 
the arrangement works quite satisfactorily

The D epartm ent has its own version of the 
National Electrical Code, which differs very 
little from the standard one. Inspection is 
strict and complete. There are 25 inspectors 
in New York City and 85 for greater New 
York. In the course o f a visit to the head
quarters o f the Inspection D epartm ent I was 
shown the very complete filing system in 
force whereby every detail o f  every installation, 
including names of owners, contractors and 
tenants, particulars o f all tests and of every 
fault which has been reported and the action 
taken, is instantaneously at hand.

Two real surprises were in store for me 
here, the first and greatest being when I was 
informed that there are no fees. It would 
seem that the City authorities regard inspec
tion as o f such param ount im portance to 
the whole body of taxpayers that it becomes 
their duty to carry out the work for the 
benefit, and at the expense therefore, o f the 
whole city. The second and more amusing 
surprise was being shown a book of summons 
forms which every' inspector carries. Each is 
sworn in as a kind o f constable to enable 
him to use these forms and he has power to 
serve them on the spot in cases of flagrant 
abuse o f regulations. In practice, I under
stand, the chief inspector is first consulted, 
but there is no hesitation in summoning a 
defaulter, whether contractor or owner, for 
breach of the law as regards installation or
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use. N or is there any “ beating about the 
bush ” in the wording of the notice which is 
served on the owner o f premises when faulty 
work is revealed by inspection. It reads: 
“ You are hereby notified that the Electrical 
Code of the City o f New Y ork has been 
violated at your premises . . .  in the follow
ing particulars. . . . The D epartm ent directs 
that you forthwith cause the aforesaid defects 
to  be corrected and report that you have done 
so. Failure to comply . . . etc.” On the 
back o f the form are extracts from the Code 
showing the powers of the commissioner, 
the forbidding of any work whatsoever being 
done without a permit first obtained, and 
penalties, which include fines and/or prison.

Contractors’ Co-operation
A further interesting item was an exhibition 

of faulty wires and other apparatus found at 
various times by the inspectors. Little 
further argument is required to show the 
need for inspection. There is an Association 
o f Electrical Inspectors which holds meetings 
to  which considerable im portance is attached. 
Many contractors are non-voting members 
and attend regularly, a democratic move the 
like of which would be welcome in English 
contractor-employec circles. Matters con
nected with examinations for contractors are 
discussed at these meetings. N ot much 
appears to have been overlooked in this very 
efficient department.

It is hoped that enough has been said to 
indicate not only the implicit belief in the 
United States and Canada in compulsory 
regulations and ,reg istration , as proved by 
the great efforts made to  perfect the schemes 
described. If  figures prove anything, much 
may be learned from the fact that in Ontario 
the number o f inspections is about 1-8 per 
permit or nearly two inspections per installa
tion o r job  and this is in an area where it is 
known that all work will be inspected.

A British Contrast
Coming nearer home, the last annual 

report of the N .R.E.I.C . stated that 114 out 
o f 137 inspections disclosed faults. W hen it 
is remembered that these inspections were o f 
jobs done by contractors who had, apparently, 
so much faith in their work that they volun
tarily subjected themselves to  the liability for 
inspection, the urgency becomes even more 
emphatic. Incidentally a comparison o f the 
figures for Quebec o f 70,000 or more inspec
tions by 85 inspectors, and a population of 
only 3^ millions with the figures for England 
o f 137 inspections by one man and a popula
tion o f some 47 millions is a rather pathetic 
sidelight on the futility o f the voluntary' 
system. Fears o f a “ closed shop ” should 
no t be justified if  a fair and im partial scheme 
were adopted and disinterested public opinion, 
if  expressed at all, would never indicate any
thing other than approval.

There are two aspects o f the financial side 
of the matter. The pro bono publico attitude 
o f New Y ork is the ideal to be aimed at and 
I see no reason other than prejudice against 
its adoption in England. It is fair. If, how
ever, the Government should be unwilling to 
adopt a State-supported service, we would 
be faced with an outcry from contractors 
that their businesses would be ruined by the 
fees. The fact that in spite o f the heavy fees 
the am ount collected in the five pre-war 
years in Ontario rose from £38,000 to £65,000, 
is clear proof that such fears are groundless. 
Moreover, in spite o f the heavy fees elec
tricity has in many respects, though not in 
all, made more rapid progress across the . 
A tlantic than in England without any fees.

My thanks are due to the officials of the 
inspection authorities in the various areas 
dealt with-in this article for the ready manner 
in which they have placed a m ass'of informa
tion at my disposal and for the trouble taken 
to give me a true picture of the work in 
their respective areas; also for having 
provided me with numerous interesting 
forms as used by them. It is regretted that 
limitation of space prevents the reproduction 
o f a num ber o f these. Special thanks for 
their help are due to Mr. J. N. Mochon, 
D irector and Chief Examiner, Board of 
Electrical Examiners, Quebec; Mr. A. G. 
Hall, Chief Electrical Inspector, Hydro- 
Electric Commission of O ntario ; Miss 
O ’Brien, who has been for twenty years with 
the Fire Departm ent o f the City o f Boston; 
and Mr. D an Greene, ffihief Inspector o f the 
Borough o f M anhattan, New York.

Discharge Lighting
^ f O M E  idea why it  is o ften  difficult to  

separa te  'illum inating  engineering  from  
physics is affo rded  by a  p ap e r p resen ted  by 
M r. M . W . H ime (Sco ttish  L igh ting  Service 
B ureau) before the In stitu tio n  o f  E ngineers and  
S hipbuilders in  S cotland.

T h e  p a p e r com m ences w ith an  ex p lan a tio n  o f  
th e  m an n er in  w hich m olecules o f  a conducting  
v a p o u r receive energy by  e lec tron  b o m b a rd 
m en t collision, i t  being  b o rn e  in  m ind th a t the 
q u a n ta  o f  energy o f  an  a to m  can be increased  
only  by som e ex te rn a l m eans, hence th e  ad d itio n  
o f  the  fluorescent jack e ts  to  discharge lam ps. 
T h e  reason  why such sources produce- line 
sp ec tra  ra th e r  th an  bands of- con tin u o u s in 
candescence is th a t the  excited  partic les o f  
conducting  v a p o u r genera te  ligh t in  d iscrete  
q u a n ta  (gushes) the  w avelength depending  
u p o n  the  fall o f  p o ten tia l th a t  occurs as th e  
atom s give up  th e ir  energy in  changing  from  an  
excited to  a  low er state.

D a ta  o f  the  various sizes o f  fluorescent lam ps 
th a t have successively becom e available as well 
as ab o u t fluorescent chem icals are inc luded  in 
the  p aper, the second p o rtio n  o f  w hich is 
concerned  w ith the advan tages to  be derived 
fro m  th e  in d u stria l use o f  th is type o f  lam p. 
M inim um  m ou n tin g  heights fo r v arious sizes o f 
lam ps and  recom m ended values o f  illum ination  
fo r  d ifferent tasks are tabu la ted .
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P ate n t Extension s
N ecessity for D isclosing Foreign Profits

T O provide more equitably for extensions 
o f patent term due to war loss, Sub-section 

6 o f Section 18 was incorporated in the 
Patent Act o f 1919. Under Sub-section 6 a 
patentee was enabled to apply for an extension 
of patent term on the sole basis o f loss or 
damage due to hostilities. Previously such 
action could not have been taken. By the 
amending Patent Act o f 1942, the total 
extension under this sub-section
was limited to ten years.
Early in the war, in the hearing 
relating to  the Firmosec patent, the Court 
stated that it was incumbent on patentees 
applying under Section 18 (6) to make a full 
disclosure o f profits from corresponding 
foreign patents. The same C ourt now states 
that no extension can be granted where, 
through no fault o f his own, an applicant 
from abroad is precluded by foreign law 
from furnishing the required inform ation as 
to foreign profits.

Let us now see how this judgm ent has 
come about. Mr. Hans G ustav Albert von 
Kantzow, the patentee, a  Swedish national, 
and Aktiebolaget K anthal, a Swedish C or
poration holding a beneficial interest under 
British Patent No. 298408, applied for an 
extension of term under Section 18 f6) of 
the Patent Acts.

Exclusive Selling Agreements
Fire resistant alloys with high electric 

resistance formed the subject m atter o f the 
patent. The alloys were of advantage in the 
manufacture o f small wires or strips forming 
electrical heating elements for use in domestic 
appliances and other apparatus. Conse
quently the alloy constitutes the raw material 
from which may be fabricated articles o f 
potential im portance in British industry. 
Manufacture o f the alloy was concentrated 
in Sweden for economic reasons. Sale was 
developed abroad by means of exclusive 
selling agreements.

Hall & Pickles, Ltd., o f Manchester, were 
in effect constituted the sole selling agents for 
the Swedish company for G reat Britain, 
N orthern Ireland and Eire. They agreed not 
to sell the patented material outside this area 
(subject to exception of products containing 
the alloy not exceeding 10 per cent, o f the 
total weight). There were certain conditions 
as to payment for or return of the material 
delivered by K anthal. During the period 
1936-1943 sales o f the patented alloy in the 
United Kingdom amounted in tons respec
tively to about 11, 18, 19, 12, 5, 2, 0-3 and 0.

It was stated that the Swedish company 
was always willing to grant manufacturing

B y a Patent Agent

rights in the various countries if this could 
be undertaken economically, and that in 
Germany in 1936 they were forced to grant 
a manufacturing licence to Deutsche Edel- 
stahhverke A .G., whilst in the United States 
in 1941 negotiations were commenced with 
the Federal Government for the acquisition 
o f the manufacturing rights in America. 
As regards the German company, only small 

quantities o f the alloy had
been manufactured under the 
licence so far as was ascer

tainable, and manufacture had now ceased. 
In  America the negotiations were broken off.

During the war the Swedish company had 
made increased profits. In countries such as 
Germany, Turkey and Bulgaria, it had 
retained business. M arkets had been lost in 
allied countries.

Although in 1941 and 1942 the company 
was first assessed for war taxes, these assess
ments were subsequently set aside by the 
Royal Inland Revenue Board on the ground 
that they were not due to the war. Under 
Swedish wartime legislation the company was 
precluded from supplying information with 
regard to the sales o f the patented alloys in 
different countries. The applicants’ conten
tion was that the company’s non-liability 
to the Swedish wartime tax was evidence that 
the said increased profits did not result from 
the war.

The Court was satisfied that the sale o f the 
patented article was substantially interfered 
with by the outbreak and continuance of 
the war. However, it was o f the opinion 
that very unsatisfactory features remained 
in the inability o f the Swedish company to 
put before the Court any relevant particulars 
concerning profits since the war and in the 
reliance of the company upon the fact that 
it had not been liable to special assessments in 
Sweden on account o f war profits.

Expiry of Swedish Patent
Referring to the fact that the exploitation 

of the patent in the United Kingdom had 
taken place through exclusive selling agents, 
the C ourt further noted that the corresponding 
letters patent had expired in Sweden where 
the material was manufactured. The first of 
these facts, said the Court, was not neces
sarily fatal when the application was under 
Section 18 (6), where the extension was really 
in the nature o f a substitution, following the 
decision in an earlier case. A nother earlier 
decision had stated that in such extension 
cases British industry should not be placed 
at a disadvantage in competition with the 
country where the invention had originated
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and been manufactured. Public interest must 
be balanced against the provision o f proper 
reward for the inventor.

When the application is under Sub-section 
6, the extended term may be referred to as a 
substitutional term, but it may have quite a 
different effect upon the public interest, if 
the original would, but the new term would 
not, be co-terminous with foreign patents.

This may be particularly the case where the 
patent has been developed and manufactured 
abroad and has in this country been exploited 
only by a selling agency. Giving some weight 
to these facts, but much greater weight to the 
fact that through no fault o f their own the 
applicants were unable to give the Court 
essential information, the C ourt refused the 
application for an extension.

U.S. Export« to L atin  A m erica
Substantial D ecline in 1942

I N T E R E S T  in  th e  L a tin  A m erican  coun tries 
as post-w ar m arkets fo r m an u fac tu re d  and  

sem i-m anufactured  goods is very real. D uring  
the  p as t few years m o st o f  them  have accum u
la ted  d o lla r an d  sterling  balances w hich will be 
availab le  to  purchase  im p o rted  goods w hen 
such can  be  freely ob ta ined . T h e  a tten tio n  o f  
A m erican  exporters has from  tim e to  tim e been 
draw n by the  W ash ing ton  au th o ritie s  to these 
possib ilities and  the la test rem inder is a b rochure  
show ing the  values o f  the  p rincipal groups o f  
U nited  S tates exports sen t to  L atin  A m erica.

F ro m  th is the  electrical item s fo r 1942 have 
been  ex trac ted  an d  a re  show n in  the  accom 
panying  sta tem en t. N o tes o f  increases o r  
decreases com p ared  w ith 1941 have been added . 
I t  will be seen th a t  as a  w hole tra d e  declined 
su bstan tia lly  a lth o u g h  w ith certa in  special 
m arkets, n o tab ly  M exico an d  B razil, th e re  were 
occasional increases. T h e  g ran d  to ta l o f  electrical 
m achinery  an d  ap p a ra tu s  exported  to  L atin  
A m erica in 1942 was $32,740,000 against 
$51,540,000 in 1941, w ith Brazil tak ing  m ore than  
a q u a rte r  and  M exico ab o u t one fifth.

1942
(S000)

Inc. o r  dec. 1942
($000)

Inc. o r  dec.
C lass and D estina tion on 1941

(S000)
C lass and  D estina tion on  1941 

(S000)

Generators 1,110 _ 420 Parts fo r  electrical refrigerators 460 _ 670
T o  M exico . . 230 + 40 T o  Brazil 102 — 178

„  C olom bia 140 + 55 „ A rgentina 150 — 150
„  Brazil 487 + 1 Electric fans 114 — 218

Welding sets 245 — 195 T o  Brazil 27 —  . 84
T o  M exico . . 27 — 69 ,, A rgentina 

Electric lamps
22 — . 2

„  C h i l e .............................. 23 — 4 1,550 — 380
„ B r a z i l .............................. 57 68 T o  M exico . . 165 — 35
,, A rgentina 80 1 „ C olom bia 133 — 117

Self-contained lighting outfits „  V enezuela 170 — 10
and generator sets 860 — 190 „  Chile 190 — 27

T o  M exico 206 74 „ B r a z i l .............................. 120 — 50
„ Venezuela 112 18 „  A rgentina 

Searchlights, airport beacons
110 — 74

„  Brazil 200 10
Storage batteries, 6 and 12 V. 496 474 and floodlights 144 — 663

T o  M exico 45 — 51 T o Brazil 109 — 632
,, Colom bia 60 90 Household washing machines
„  V enezuela 65 95 and vacuum cleaners and
,, C h i l e .............................. 70 102 parts 307 — 403

Other storage batteries 210 395 T o M exico . . 149 — 135
T o  M exico . . 44 5 ,, V enezuela 38 — 30

„  C h i l e .............................. 53 — 379 X-ray and other therapeutic
„  Brazil 38 4. 19 apparatus and parts 694 — 496

Flashlight and other dry multiple T o  M exico . . 174 — 62
cell batteries 483 733 „ Brazil 115 — 86

T o M exico . . 41 24 „ A rgentina 
Radio apparatus

62 — 121
„ C olom bia 61 — 304 10,360 — 2,430
„  V enezuela 81 243 T o  M exico . . 2,370 — 560
,, Brazil 54 59 „  B r a z i l .............................. 2,930 — 60

Transforming or converting ap „  A rgentina 980 — 550
paratus 2,270 190 „  Chile 

Telephone apparatus
880 —- 440

T o  M exico . . 483 162 1,630 + 336
„ V enezuela 142 12 T o  Brazil 925 + 545
„ C h i l e .............................. 456 44 ,, A rgentina 150 — 100
„  B r a z i l .............................. 771 363 ,, Venezuela 108 + 7

Transmission and distribution Electrical interior lighting f ix 
apparatus 2,114 368 tures and parts 1,137 — • 479

T o  M exico 350 146 T o  M exico . . 342 — 278
„ C h i l e .............................. 230 — 50 „  V enezuela 106 v • 20
„  Brazil 872 4- 249 „ C h i l e .............................. 110 ~r 43

Motors, starters and controllers ' 2,340 950 „  Brazil . . 104 -f- 3
T o  M exico . . 452 248 ,, A rgentina 123 30

„  C h i l e .............................. 341 139 Copper wire insulated 2.076 1,034
,, Brazil 508 362 T o  M exico . . 495 •T 102
,, A rgentina 257 93 V enezuela 147 163

Electrical refrigerators 1,556 5,074 „  Peru .............................. 144 45
T o  M exico . . 376 1,319 C h i l e .............................. 280 — 92

„  V enezuela 160 — 415 .. B r a z i l .............................. 274 4- 64
„  Brazil 356 — 1,644 „  A rgentina 292 — 392
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ELECTRICITY SU PPLY
Glasgow Power Station Site. Turbine Blading Repairs.

B arrow -in-Furness.— R u r a l  S u p p l i e s . — T he 
E lectricity  C om m ittee  is to  prov ide a  supply  to 
nine co ttages a t S w arth m o o r; T a rn  H ouse, 
A rro d  F o o t;  Sw arthedale  H ouse, T rin k e ld ; 
R ock C o ttage , F in sth w aite ; and  prem ises a t 
H aw kshead.

Cardiff.— W a r  P e r i o d  E x t e n s i o n s . — D uring  
the w ar the C o rp o ra tio n ’s R o a th  pow er 
s ta tio n  has been ex tended  by the  ad d itio n  o f  
tw o 30,000-kW  tu rb o -a lte rn a to rs  and  four high- 
p ressure boilers. T his in fo rm ation  is given in 
the an n u a l rep o rts  o f  th e  city  electrical engineer 
and  m anager (M r. E. Jones) fo r the p as t four 
years w hich were ad o p ted  a t  las t w eek’s m eeting 
o f  the  E lectricity  C om m ittee. C ongratu la tions 
were ex tended  to  the  eng ineer and  his staff, and  
the  chairm an  (A lderm an  A. E. G ough) rem arked  
th a t th e  un d ertak in g  had  “ increased  in  every 
way except in charges to the  consum er.”

Chester.— F a r m  S u p p l i e s . — T h e E lectricity  
D istribu tion  o f  N o rth  W ales and  D istrict, L td ., 
p roposes to ex tend  its line to  supply  farm s a t 
Som erford.

Glasgow.— S i t e  N e g o t i a t i o n s . — A  letter from  
the  C lyde N av igation  T ru s t regarding the  p ro 
posed site fo r a pow er s ta tio n  a t B raehcad (in 
the b u rgh  o f  R enfrew  w est o f  K ing G eorge V 
Dock) was sub m itted  to  the  E lectricity  C o m 
m ittee recently. It show ed the area , extending 
to 16-16 acres, w hich th e  T rustees w ere p rep ared  
to  lease to the C o rp o ra tio n  an d  set o u t co n d i
tions regard ing  circu lating  w ater culverts, co n 
struction  o f  the  p o r tio n  o f  the  quay  wall, and  
the con tinuance  o f  the  su rface w a te r  ou tfa ll 
d rains. T he E lectricity  C om m ittee  decided to 
express s tro n g  d issatisfaction  w ith  the  p roposals 
o f  the T rustees, particu la rly  w ith  reference to the 
liab ility  o f  th e  C o rp o ra tio n  fo r the  co nstruction  
o f  the p o rtio n  o f  the quay wall ex adverso the 
site o f  the new sta tion .

Hove.— Y e a r ’s  P r o f i t . — A t the  la s t m eeting 
o f  th e  T ow n C ouncil the cha irm an  o f  the  E lec
tric ity  C om m ittee  (C ouncillo r D. J. G adsby) 
rep o rted  th a t there  had  been a p rofit o f  £8,683 
on  the pas t y ear’s o p era tions o f  the  electricity  
u ndertak ing . H e said  th a t th e  C om m ittee 
w ould like to  halve the 20 per cent, w ar add ition  
to  charges, bu t in view o f  the  heavy expenses 
th a t  w ould  be incu rred  in changing over from  
D C  to A C  it was considered  necessary to  carry 
the su rp lus to the conversion  fund.

L ancaster.— S u p p l y  t o  M i l l s . — T he C o r
p o ra tio n  has received sanction  to b o rro w  £2,300 
to supply  electricity  to Low  M ill, C a ton .

London.— R e p a i r s  t o  T u r b i n e  B l a d i n g . — 
T he ch ief electrical engineer an d  m anager o f 
St. Pancras (M r. R. Lee) recently  rep o rted  th a t 
a 15,000-kW  B rush L jungstrom  tu rb in e  a t  the 
pow er s ta tio n  was o u t o f  com m ission  ow ing to 
the failu re  o f  th e  blading, w hich h ad  been fo r
w arded to the  m aker fo r repairs. T h e  Brush 
E lectrical E ngineering  C o., L td ., has now  
rep o rted  th a t, fo llow ing investiga tion  o f  som e 
recent b lade  failures, im provem ents have been 
m ade in m ateria l and  m anufactu ring  p rocedure , 
and  the  com pany  advises th a t the o p p o rtu n ity  
should  be taken while the  repairs are  being

carried  o u t to replace 16 rings in the ou te r 
radial flow blading by rings o f  m odern  design 
an d  construction , a t a cost o f  £4,612. T he 
Electricity  an d  Public  L ighting  C o m m ittee , w ith  
the concurrence o f  the C .E .B ., has agreed to  this.

P r o p o s e d  N e w  S u b s t a t i o n . — In Ju ly  last 
y ear the  St. Pancras B orough C ouncil approved  
the lease o f  a  site fo r a new su b s ta tio n  (H olly  
L odge). I t is now  proposed  to carry  o u t the 
w ork  a t an  estim ated  cost o f  £12,870.

P ortslade.— C o n v e r s i o n  o f  L i g h t i n g . — T he 
U rb an  D istric t Council has decided to convert 
all the stree t lighting in its area  to  electricity . 
A p roposal to carry  o u t this w ork  was in hand 
a t th e  o u tb reak  o f  w ar an d  a  co n trac t h ad  been 
p repared . T he B righton  firm concerned  is now  
being asked to subm it a  revised tender.

R othesay.— C o n t r o l  o f  U n d e r t a k i n g . — T he 
N o rth  o f  Sco tland  H ydro-E lectric  B oard  is 
nego tiating  w ith the  T ow n C ouncil w ith a view 
to  taking over the b u rgh’s electricity  u n d ertak 
ing. A t the last m eeting o f  the  C ouncil it was 
repo rted  th a t if  the B oard  to o k  over the  u n d er
tak ing  the charges to  consum ers would be 
practically  halved, the m axim um  ra te  being 5d. 
(as against lOd. a t p resent) an d  the  m inim um  
Id . (against Jd .) . T he a lternative  w ould  be fo r 
the burgh  to purchase electricity  from  the  Board 
in bulk  and  d istrib u te  it. T h e  B oard , sta ted  the 
repo rt, expected  its  L och S triven  schem e to be 
in  opera tio n  in  ab o u t two years.

Rugby.— O v e r h e a d  L i n e .— T he Leicester & 
W arw ickshire E lectric P ow er C o. has ob ta ined  
perm ission  from  the R ural D istric t C ouncil to 
erect an  overhead  line from  W illey to  M uswell 
Leys and  N ew nham  Fields.

Stockton-on-Tees. —  S u b s t a t i o n  R e c o n 
s t r u c t i o n . — T he bo rough  electrical eng ineer 
(M r. S. G . M arston) is to  p rep are  p lans fo r th e  
reconstruction  o f  W est R oad  su b sta tio n  a t a 
cost o f  £13,200 an d  O u tram  S treet su b sta tio n  
a t £6,000, including eq u ipm en t. I t  is hoped  to 
ob ta in  tenders fo r the w ork  shortly .

W arw ickshire.— E l e c t r i c i t y  f o r  S m a l l  
H o l d i n g s . — T he C oun ty  W ar A g ricu ltu ra l 
C om m ittee has app roved  a  schem e fo r electrify
ing sm all holdings a t C herring ton  and  Tysoe.

Overseas
New Z ealand .— D i f f i c u l t  Y e a r . — -The general 

m an ag er o f  the  W ellington E lectric ity  D e p a r t
m ent (M r. L. B. H u tto n ) describes the  pas t 
y ea r’s opera tio n s as exacting, th e  un d ertak in g  
being requ ired  to  “  m ake a  g rea te r nu m b er 
o f  bricks w ith a  sm aller ra tio n  o f  s traw .”  R e
stric tions were in force an d  the  C ouncil, in 
com m on w ith o th e r N o rth  Is lan d  electricity  
au tho rities , w as p u t on  a ra tio n . I t  was, 
how ever, unab le  to  keep w ithin its-a llow ance, 
due largely to heavy dem ands by Service cam ps, 
etc. Sales rose by 10-3 m illion to 145-3 m illion 
kW h, with an increase in dom estic  supplies 
from  77-8 m illion to  82-7 m illion kW h. T his 
y ear the  C ouncil is ra tio n ed  to  a 3 per cent, 
increase. R evenue rose fro m  £464,479 in
1942-43 to £498,689 last year, the  net p rofit 
increasing  from  £9,313 to £42,535.
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FINANCIAL SECTION
Company N ews. Stock Exchange A ctiv ities.

Reports and Dividends
The General E lectric Co., L td .— T h e increase 

o f  the cap ita l o f  the  com pany  to £11,600,000 
by the c rea tio n  o f  2,000,000 4 j  per cent. “  C  ” 
cum ulative preference: shares o f  £1 each was 
unan im ously  app ro v ed  at an  ex trao rd in ary  
general m eeting  held  o n  T h u rsd ay  las t week. 
Explaining the  need fo r th e  new  cap ita l, Sir 
H arry  R ailing, the chairm an  an d  m anag ing  
d irec to r, said  th a t ju s t  before  the  w ar steps w ere 
being ta k e n  to  increase the  cap ita l to  finance 
the com pany’s expand ing  business a t hom e and 
ab ro ad . T h e  o u tb reak  o f  w ar p revented  the 
com pletion  o f  these a rrangem en ts and  in stead  a 
five-year loan  o f  £2,000,000 w as negotia ted  
w ith the P ruden tia l A ssurance C o. T he term  
o f  th is lo an  expired  on D ecem ber 1st and  the 
d irec to rs h ad  decided, as the  cap ita l was 
perm an en tly  needed , to  rep lace i t  by £2,000,000 
o f  new cap ital.

T o  keep itse lf  in  th e  fo re fro n t as regards the 
dem ands fo r electrical cap ita l p lan t an d  co n 
sum er ap p a ra tu s  bo th  a t  hom e an d  ab ro ad , as 
well as in  regard  to  research  an d  developm ent, 
th e  com pany  m u st have sufficient p e rm an en t 
cap ita l resources availab le  fo r these purposes. 
I t  w as in  th e  s tockho lders’, the  consu m ers’ 
an d  the  n a tio n ’s in terest th a t there shou ld  be 
com prehensive un its like the G .E .C . covering 
the w hole field o f  electricity .

T he d irectors, having regard  to the  cap ital 
s tru c tu re  o f  th e  com pany, the  p resen t financial 
regu lations an d  fu tu re  possib le cap ita l req u ire 
m ents, cam e to  the conclusion  th a t the new 
cap ita l shou ld  be issued in  the  fo rm  o f  “  C ” 
preference shares. O n  the  d a te  o f  th e ir app lica
tio n  to th e  C om m ittee  o n  C ap ita l Issues, th e ir  
“  A ”  preference stock  show ed a  yield o f  3-88 
per cent, an d  the “  B ”  p reference stock  4-05 per 
cent. I t was obvious th a t the  “  C  ”  preference 
stock, ran k in g  beh ind  these tw o classes, had  to 
be offered a t a  slightly  h igher ra te  o f  in terest, i.e., 
a t  4b p e r cent. I t had  alw ays been the policy 
to  give s tockho lders preference in  the  a llo t
m ent, b u t as an  offer to  them  w ould  have 
c rea ted  a b ro ad  an d  active m ark e t in  a  new 
security  (w hich w as co n tra ry  to  the policy  o f 
the au th o ritie s  w ho w ished to  see the available 
funds o f  indiv iduals invested  in  G overnm en t 
securities, an d  w hose consent, o f  course, was 
vital) they  h ad  re luctan tly  decided to  place 
th e  new stock  privately.

The Sun E lectrical Co., L td., rep o rts  a net 
p ro fit o f  £17,857 for the  year ended  A pril 
30th las t (against £18,719 fo r 1942-43). As 
a lready  rep o rted , the o rd in ary  d iv idend is 
unchanged  a t  2£ per cent. T h e  re p o rt says 
th a t G o vernm en t restric tions have con tinued  to 
affect resu lts b u t expenses have  been reduced. 
In  th e  first h a lf  o f  th e  cu rre n t year there  w as an 
increased  tu rnover.

Joseph Lucas, L td .— S peaking a t th e  an n u a l 
general m eeting  las t w eek, the  cha irm an , Sir 
P ete r F . B ennett, sa id  th a t the p ro d u c tio n  
efficiency o f  each o f  the com p an y ’s fac to ries 
h ad  reached  its h ighest level. T o  m a in ta in  th is 
they  m ust acqu ire  o r  erec t new build ings w ith  
th e  m in im um  o f  delay as so o n  as the  w ar cam e

to an  end. M uch new p lan t had  been  a lready  
pu rch ased  from  the M inistries fo r  w hich the 
com pany  w orked, b u t som e th o u san d s o f  
p o u n d s’ w orth  o f  special p la n t w ould be requ ired  
to  replace p re-w ar p la n t w hich was now  w orn 
ou t. O rders had  been, o r  w ould be, p laced  fo r 
th is as so o n  as w ar c ircum stances p erm itted . 
T h is essential ex pend itu re  on buildings and 
p lan t w ould  m ak e  considerab le  in ro ad s  in to  
the ir  liquid  resources.

Sydney S. Bird & Sons, L td., held  th e ir an nual 
general m eeting las t week. In  a  s ta te m e n t by 
the ch airm an , S ir Ia n  S tew art R ich a rd so n , 
w hich  w as c ircu la ted  w ith th e  re p o rt and  
accounts, it was p o in ted  o u t th a t  i t  was aga in  
difficult to  m ake any  useful o r  accu ra te  fo recast 
regard ing  the  general ou tlo o k . T h e  com pany  
w as still to  a g reat ex ten t engaged o n  G overn 
m en t w ork  an d  it w as fo rtu n a te  th a t  th is was 
sim ilar to th e  n o rm al peace-tim e business, so 
th a t change-over from  w artim e to peacetim e 
p ro d u c tio n , w hich m u st com e in  th e  n ea r fu tu re , 
sh ou ld  be  possib le w ith  th e  m in im um  o f 
d islocation .

M arco R efrigera tors, L td.— M r. A. E. Leach, 
p resid ing  a t the an n u a l general m eeting on 
D ecem ber 20th in  the absence o f  M r. R . A. 
F u lfo rd  (chairm an) ow ing to illness, s ta te d  
th a t the p ro d u c tio n  o f  re frigera to rs h ad  co n 
tinued  to develop, an d  the com pany  w ould be 
in an  excellent po sitio n  to p artic ip a te  su b 
stan tia lly  in the  an tic ipated  rap id  post-w ar 
expansion  o f  th e  re frigera tion  industry . G iven 
release from  restric tions, a c lear-cu t G o v ern 
m ent policy regard ing  the fulfilm ent o f  hom e 
civilian needs and  the open ing  up o f  ex p o rt 
m arkets, o ld  and  new, the com pany  w ould  be 
enab led  to reap  am ple benefits as a  resu lt o f 
the developm ent phase th ro u g h  w hich  it  had  
passed in the  years preceding the w ar.

Tube Investm ents, L td .— T h e su bscrip tion  o f  
£50,000 tow ards th e  cost o f  a  new  M echanical 
and  E lectrical E ngineering  D ep artm en t a t  the  
B irm ingham  U niversity  was m en tio n ed  a t  the  
an n u a l general m eeting  on  D ecem ber 15th by 
M r. I. A. R. S tcdeford , the  ch a irm an  an d  
m anag ing  d irec to r, w ho also annou n ced  the 
endow m en t o f  th ree  scho larsh ips. H e m ade 
b rie f  reference to  the  com p an y ’s electrical 
division a n d  its range o f “  Sim plex ”  an d  
“  C reda  ”  p ro d u c ts  and  “  M ersey ”  cable.

E lectric Furnace Co., L td.— M r. D . F. C a m p 
bell (chairm an) p resided a t the an n u a l m ee tin g , 
an d  stressed  th e  p o in t m ade in  the  co m p an y ’s 
re p o rt (.Electrical Review, D ecem ber 22nd) th a t 
the w ar had  accelerated  p rogress in new  fo rm s 
o f  e lectric heating  w hich w ould  have im p o rta n t 
ap p lica tions in peacetim e.

Geo. Kent, L td., are  m ain ta in ing  th e ir in terim  
div idend  a t 3 p er cent.

Telephone R entals, L td., is again  pay ing  an 
in terim  div idend  o f  4 p er cent.

Greenwood & B atley, L td., a re  m ain ta in ing  
th e ir  in te rim  d iv idend a t 5 per cent.

The Philco R adio & Television Cpn., L td .— As 
the accoun ts fo r the year ended  M arch  31st 
have been delayed pend ing  the  se ttlem en t w ith
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W O R K S : A ST O N , BIR M IN G H A M  6

Sales Headquarters: BRETTENHAM HOUSE, LANCASTER PLACE, W.C.2
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m a t a t d

Oil-Immersed 
Rotor and Stator Panel 

Available up to  250 H.P.,  400-440 V
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H E A V Y  D U T Y  FA N S.

M E C H A N IC A L  D R A U G H T  FA N S.

S IN T E R IN G  FANS.

H O W D E N - L J U N G S T R O M  A I R  
P R E H E A T E R S .

H O W  D E N  T U R B U L E N T  F L O W  A I R  
P R E H E A T E R S .

H O W D E N  I.C.I. GAS W A SH E R S.

H O W D E N  V O R T E X  D U ST  
COLLECTORS.

_
H oiudcn auxiliaries fo r  a ll types aj boilers, 
from  the largest pow er station p lan t to the 

smallest industria l installation.

HOWDEN
James Howden & Company (Land) Ltd.
195, Scotland Street, Glasgow, C.5, and 
101-103, Baker Street, Loudon, W .l.
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G overnm ent D ep artm en ts  o f  certain  o u t
stand ing  prices, the annual general m eeting 
held yesterday was ad jo u rn ed  to  a da te  to be 
fixed later.

The General Cable Mfg. Co., L td., is paying a 
final d iv idend o f  9 per cent., m aking 15 per cent, 
(sam e) fo r the year.

New Companies
Portogram  Radio E lectrical Industries, L td.— 

Private com pany. R egistered D ecem ber 5th. 
C apital; £2,000. O b jects: T o  acquire the 
business o f  the “  P o rto g ram  R ad io  M anufac
tu ring  C o.” , 69, S trea thanr H ill, S .W .2., and  
to carry on  the business o f  m anufactu re rs of, 
and dealers in, rad io , television and  electrical 
appara tu s, etc. D irec to rs : H . F . Bowers, 
F la t 4, 69, S treathanr Hill, S.W .2, S. Bowers, 
K enilw orth , P ark  R oad, W aterloo  Park, Liver
pool, and  Ivy E. Jarv is, 175, G leneldon  R oad, 
S.W .16. R egistered office: 166, S treathanr Hill, 
S.W .2. ' .

Collectric (1944), L td .— Private  com ’pany. 
Registered D ecem ber 16th. C apital, £1,000. 
O bjects: T o  acqu ire  the business o f  an  elec
tric ian and  w ireless engineer and dealer carried  
on by H . R. Collis a t  1, L ondon  R oad , K neb- 
w orth . D irec to rs : H . H . H unrphcrics, T he 
H erm itage, W elwyn, an d  H . H . Collis, 1, L o n 
don  R oad , K nebw orth , H erts. Registered office: 
1, L o n d o n  R oad , K nebw orth .

Stephen W . Glaser, L td .— P riva te  com pany . 
R egistered D ecem ber 12th. C ap ital, £1,000. 
O bjects: T o  carry  on  the  business o f  pow er 
transm ission  engineers, m echan ical an d  electrical 
engineers, etc. D ire c to rs : S. W . G laser, 5, M an o r 
C o u rt; B. W . Ingtis, 7, M a n o r C ourt, bo th  
Tw ickenham . R egistered  office: 5, M an o r
C ourt, T w ickenham .

Fulec, L td .— P riva te  com pany . R egistered 
D ecem ber 6 th . C ap ita l, £500. O bjects: To 
carry  on the  business o f  m an ufactu re rs of, and  
dealers in , electrical an d  wireless goods, etc. 
D irec to rs: C. F. G . H unt, 89, L ebanon  R oad, 
and  A. L. M ichael, 76, O rch ard  A venue, both  
C roydon . S ecre tary : J . Patem an . R egistered 
Office: 179, H igh S treet, Brom iey, K ent.

Companies to be Struck off the Register
T h e  follow ing com panies will be struck  o lf  the 

Register a t  the  exp ira tio n  o f  three m onths from  
D ecem ber 15th, unless cause is show n to the 
c o n tra ry :— Ism ay Zeros, L td .; R adiom eters, 
L td . ; an d  R ad io  W in ton  & Television, Ltd.

Company Struck off the Register
T he follow ing com pany  was struck  o ff the 

Register on  D ecem ber 15th an d  is thereby 
dissolved :— S hepherds Bush R adio  Stores, L td.

Companies’ Returns
Statements of Capital

Lam p Caps, L td .— C ap ita l, £50,000 in £1 
shares. R e tu rn  dated  Ju n e  29th, filed Ju ly  5th. 
All shares taken up. £50,000 paid . M ortgages 
and charg es: N il.

Anglo-Am erican Telegraph Co., L td .— C apital, 
£7,000,000 in £185,980 o rd in ary  stock, 
£3,407,010 preferred  o rd in ary  stock and

£3,407,010 deferred  o rd in ary  stock. R eturn  
dated  Ju n e  8th. All stock  taken up. £600,000 
paid . £6,400,000 considered  as paid . M ortgages 
and  ch arg es : Nil.

Shorcham  & D istrict E lectric Lighting & Power 
Co., L td .— C apital, £200,000 in £1 shares (all 
ord inary). R e tu rn  d a ted  Ju ly  12th. 140,000
shares taken up. £133,500 paid.’ £6,500 co n 
sidered  as pa id . M ortgages an d  charges : N il.

British Mica Co., L td.— C ap ita l, £5,000 in 
£1 shares (2,000 preference and 3,000 o rdinary). 
R eturn  dated  Ju n e  23rd. 885 preference and
2,194 o rd inary  shares taken  up. £1,079 pain. 
£2,000 considered  as paid . M ortgages a d d  
charges: £2,300.

E lectrical Engineers, L td.— C ap ita l, £2,500 in 
£1 shares. R e tu rn  dated  Ju n e  7th. 2,000 shares 
taken  up. £700 paid . £1,300 considered  as paid . 
M ortgages an d  ch a rg e s: N ik

M arconi Sounding Device Co., L td.—G apita l, 
£75,000 in £1 shares. R e tu rn  d a ted  June  5th. 
All shares taken  up-. £75,000 paid . M ortgages 
and charg es: Nil.

Increases of Capital
New Insulation Co.. L td.—T he nom inal cap ital 

has been increased  by the  ad d itio n  o f  £30,500 
beyond  the registered cap ital o f  £21,000. The 
add itional cap ita l is d iv ided in to  30,000 p re 
ferred o rd inary  shares o f  £1 each and 4,000 
o rd inary  shares o f  2s. 6d. each.

J . G. Sneath, L td.— T he nom inal cap ital has 
been increased  by the add ition  o f  £3,000 in  £i 
o rd in ary  shares beyond the registered capital 
o f  £3,000.

W ego Condenser Co., L td.— T h e  nom inal 
cap ita l has been increased  by the ad d itio n  o f 
£5,000 in  £1 o rd inary  shares beyond the regis
tered capital o f  £5,000.

Liquidations
T. C. Gilbert & Co., L td .— M eetings to -day  

(Friday) a t N ew  C ham bers, 4, W est C liff 
G ardens, F o lkestone, pu rsu an t to Section 244 
o f  the C om panies Act, 1929.

Bankruptcies
R. Jackson, electrician, lately  carry ing  on 

business at 38, W halley Range, B lackburn .—  
F irst and  final dividend o f  3s. 64d. in the £ 
payab le on Jan u ary  5th a t the  Official R eceiver's 
Office, 16, Cornw allis S treet, B arrow -in-Furness.

B. J, W ainwright, electrician, lately carry ing  
on business as T he W ells R oad  G arage, 197-202, 
W ells R oad, S hepherd ’s Bush, W.12, an d  as 
W ainw right N eon Displays, 197, W ells R oad, 
S hepherd’s Bush, W .12, and  previously a t 14, 
St. T h o m as’ R oad, H arlcsden, N .W .10 .— O rder 
fo r discharge suspended  fo r six m onths until 
M ay 14th, 1945.

L. R. W illiam s, electrical con trac to r, carry ing  
on  business a t la , A ngel S treet, B ridgend.— 
S upplem ental d iv idend o f 5d. in the £  payable 
on D ecem ber 29th a t the  Official R eceiver’s 
Offices, G overnm ent Buildings, 10, St. M ary ’s 
Square, Sw ansea.

E. W . Pearson, electrician, carry ing  on 
business a t  59, B edford R oad, S o u th p o rt.—  
Last day  fo r receiving proofs fo r d iv idend 
Ja n u a ry  2nd. T rustee , M r. A . B arrett, H u n te r  
S treet (F riends’ M eeting H ouse), L iverpool, 3.
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STOCKS AND SHARES
W e d n e s d a y  E v e n i n g .

T H E record o f Stock Exchange business 
and prices during 1944 has been one of 

satisfactory volume in the first case and of 
steady appreciation in the other. Throughout 
the iwelve months the Government has 
steadfastly adhered to its policy o f cheap 
money, and has emphasised, on various 
occasions, the intention to keep down money 
rates. In the autum n, the Chancellor o f the 
Exchequer announced a new issue of Treasury 
Bonds, bearing no more than 1J per cent, 
interest, this being the lowest rate o f interest, 
as Sir John A nderson pointed out, which 
had been offered by the British Government 
for many years.

Cheap Money Effect
The effect o f this cheap money policy is 

manifest in prices not only o f gilt-edged 
securities, but o f ordinary shares, as well as 
preference, in good class industrials. In 
fact, the demand for the latter, which has 
raised prices to an unusually high level, has 
scarcely wavered throughout the year, 
although a slight reaction occurred when war 
news seemed to disappoint expectations or, 
on the other hand, when the effect o f "  Salute 
the Soldier ”  weeks became evident in the 
falling-off o f business in Stock Exchange 
markets.

The year ends with the prices o f gilt-edged 
stocks standing on a high plane. London 
Passenger Transport, 5 per cent. “  B ” 
stock for example, quoted at 1124 at the 
beginning o f the year, is now 10 points 
higher and the Board’s “  C ”  stock has 
risen from 65 to the present 69.
Manufacturing and Equipment

It is, perhaps, the group of ordinary shares 
in the manufacturing and equipm ent com
panies connected with the electrical industry 
to which most o f the public interest is 
directed. During the whole o f 1944, prices 
went ahead, with seldom a break. The year 
finishes with marked strength in this depart
ment, due, in a measure, to the decision of 
the Central Electricity Board to spend 
£90,000,000 over a period o f three years in 
the extension o f the grid. This in itself was 
taken to ensure profitable employment in the 
equipm ent branch for several years after the 
war. Moreover, it is known that other 
ambitious electrification schemes are in con
tem plation and will, in all probability, be 
started as soon as opportunity presents 
itself.

Bearing these facts in  mind, investors are 
content to disregard, for the time being, the 
yields afforded by present dividends. The 
consequence is, o f course, that the income 
derivable from purchases o f the shares is 
modest. Here is one list o f shares in this

group. It will be noticed that the price move
ment on the year is in every case favourable 
to previous holders o f the shares:—

Ordinary shares Dec. 31st. 
1943 Now Rise

s. d. s. d. s. d.
Assoc. Elec. Ind. 49 0 61 0 12 0
British Insulated 107 6 115 0 7 6
Callender’s 99 0 115 0 16 0
Crom pton Parkinson 

(5 s .) ............................ 27 0 33 6 6 6
English Electric 47 6 55 6 8 0
Ever Ready (5s.) , 38 6 42 0 3 6
General Electric 88 6 98 0 9 6
Henley’s (5s.) 25 0 27 6 2 6
Johnson & Phillips . . 66 6 79 0 .2 6

Electricity Supply Shares
Attention has been drawn many times to 

the steadiness o f prices in the list o f Home 
electricity supply companies. In the absence 
o f annual reports and accounts which, for 
security reasons, were not allowed to be 
published, it might have been supposed that 
investment would adopt a somewhat cautious 
tone, and await the time when detailed 
information could be given, before making fur
ther purchases o f shares in this department. 
In point o f fact, the investment o f money in 
the shares o f electricity supply companies 
has gone on without intermission throughout 
the whole year.

The Treasury has announced that the 
ban placed upon publication o f  accounts, 
may be relaxed to some extent. It is, there
fore, expected that when the reports appear 
next spring, they will give more information 
than has been available during the war years. 
How steady prices have kept, and how the 
general tendency has been upwards, this 
table dem onstrates:—

Ordinary shares Dec. 31st. 
1943 Now Rise

s. d. s. d. s. d.
Bournemouth & Poole 61 6 • 62 6 1 0
Clyde Valley 41 0 42 0 1 0
Edmundsons 28 6 31 0 2 6
Elec. Dis. Yorks. 44 0 45 6 1 6
Lancs. Light & Power 34 6 37 0 2 6
Midland Counties 39 0 41 6 2 6
Midland Elec. Power 42 6 44 0 1 6
N orth Eastern 32 6 34 6 2 0
Northampton 48 0 50 0 2 0
Scottish Power • . . 38 6 40 6 2 0
Yorkshire Elec. 42 6 . -43 0 0 6

London Companies
Shares in the group of London companies 

are subject to factors o f which some are 
peculiar to themselves. Air raids in the early 
part o f the year, followed by flying bomb and 
rocket attacks, gave rise to some doubt in 
the minds of shareholders as to whether their 
interests were likely to be effected by enemy 
action. People who sold their shares—and 
there were a few such timid souls—probably 
regretted their decision afterwards, for prices 
recovered, and fairly soon, from  the touch of 

(Concluded on page 942)
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ELECTRICAL INVESTMENTS
Prices, Dividends and Yields

Dividend Middle Dividend Middle
Price Rise 
Dec. or

Yield
p.c.

Price
Dec.

Rise
orCompany P re Company Pre

x leiu 
n.c.

____ vious L ast 27 FaU vious L ast 27 FaU

Home Electricity Ordinary
B ournem outh and £ s. d.

Equipment and Manufacturing
£ S. d.

Boole 12* 12* G2/G 4 0 0 Aron Elec. O rd. 15 15 G l/- 4 18 4
B ritish Pow er and Assoc. B rit. Eng. 0 7 57/0 2 8 9

L ight . . 7 7 33/- *1 4 10 Assoc. Elec. :
City of London . . 7 5* 30/- 3 13 4 O rd..................... 10 10 57/G 3 9 5
Clyde Valley 8 8 4 2 /-  . . • 3 16 0 P ref. . .  8 8 39/Gxd . . 1 1 0
County of London 8 8 4 3 /-  . . 3 14 5 AutomaticTel.& El. 12* 12* G7/G -O d . 3 14 0
Edm undsons 6 G 3 1 /-  . . 3 17 5 Babcock & Wilcox 11 11 53/- 4 3 0
Elec. D is. Y  orksliire 9 9 45/G 3 19 G B ritish Aluminium 10 10 4 6 /- 4 7 0
Elec. F in . and  Se B ritish Insul. Ord. • 20 20 5* 3 9 0

curities 12* 13* 60/G 4 9 0 British Therm ostat
Elec. Supply Cor (5 /-)  . .  . . 1 8 * 18* 21/3 - A 4 7 0

poration 10 10 50/6 3 18 6 B ritish Vac. Cleaner
Lancs. L ight and (5 /-) . .  . . 3 0 30 32/6 4 12 3

Power 7* 7* 37/- 4 1 1 Brush Ord. (5 /-) 8 9 11/- 4 1 9
Llanelly Elec. . . C G 2G/G 4 10 ’ 7 Burco (5 /-) . .  15 15 1G/G 4 11 0
Lond.A ssoc.Electric 3 4 20 /- . . 3 1 G Callender’s . .  15 20 51 3 9 0
London Electric G G 30/G 3 18 8 ChloridcElec.Storagc 15 15 85/- 3 10 7
M etropolitan E.S. 8 8 4 3 /-  . . 3 14 5 Christy Bros. . .  12* 17* 77/G 4 10 4
Midland Counties 8 8 41/G . . 3 17 0 Cole, E. K. (5 /-) 10 15 37/G 2 0 0
Mid. Elec. Power 9 9 4 4 /-  . . 4 1 10 Consolidated Signal 24 27* GJ 4 1 6
Newcastle Elec. 7 7 32 /- 4 7 6 Cossor, A. 0 . (5 /-) 7** 10« 32/G 1 10 9
N orth  E astern  Elec. 7 7 3 1/G 4 1 2 Crabtree (10/—) . .  17* 17* 44 /- 3 19 7
N ortham pton . . 10 10 50/- 4 0 0 Crompton Parkinson
N orthm et Power 7 7 4 1 /-  . . 3 8 4 Ord. (5 /-) . .  20 22* 33/C 3 7 3
Richm ond Elec. G G 2 6 /- 4* 12 4 De L a  Rue . .  35 40 9 łł +  tV 4 2 1
Scottish Pow er . . 8 8 40/G 3 19 0 E.M .I. (10/-) . .  G 8 35/6 2 5 1
Southern  Areas 5 5 23 /- 4 7 0 Elec. Construction 10 12* 61/3 +  * 4 1 8 .
South London . . 7 7 30 /- 1 13 4 Enfield Cable Ord. 12* 12* 64/- 3 18 o
W est Devon 5 5 24 /-  . . 4 3 4 English Electric 10 10 55/6 3 12 2
W est Glos. H 3* 25 /- 2 16 0 Ensign Lam ps (5 /-) 25 15 21/3 3 10 8
Yorkshire E le c .. . 8 8 4 3 /-  . . 3 14 5 Ericsson Tel. (5 /-)  22* 20* 53/9- 1 17 8

Central E lectricity  
1955-75

Public Boards

5 5 115 4 7 0

Ever Ready (5 /-) 40 
Falk S tadelm ann 7* 
F erran ti Pref. . .  7

10
7*
7

4 2 /-
31/6
31/9

4 15 
4 7 
4 8

3
0

1951-73 
1903-93 
1971-91 

London Elec.Trans. 
London ITnmn

•Ił
3 ł
3 ł
2 ł

•1*
3*
3*
2*

10G
101
100*

98* . .

1 5 
3 7 
3 4
2 10

0
4
8
9.

G.E.O.
P ref....................  G*
O rd.....................17*

General Cable (5 /-) 15 
Greenwood&Batiey 15

G*
17*
15
15

33/3
98/-
17/-
48/9

3 18
3 11
4 8 
C 3

4
G
3
0

Counties 1955—75 41 
Lond.Pass.Tm ns.fti]

4* 112 4 0 4
ITaUTelepkone(10/-)12* 
H enley’s (5 /-) . .  20

12*
20

31/6
27/6

3 19 
3 12

4
9

A
B r 4*

r.
121*
122*

G9

3 14
A 1

1
C !

4*%  Pref. . .  4* 
nopk insons . ;  15 17*

24 /-
73/9

3 15
4 12

0
9

0  . .  * o
ü
3*

a  i  
4 14

® ! In d ia  R ubber P ref. 5* 5* 23 /- 4 14 9
V est M idlands

O 2 In tl . Combustion 30 30 6* 4 12 4
J .E .A . 194S-C8 5 5 10G* 4 14 0

Johnson & Phillips 15 
Lancashire Dynamo 22*

15
22*

79/-
100/-

3 15 
1 10

9
0

Overseas Electricity Companies Laurence, Scott(5/~)12* 12* 14/- 4 9 3
A tlas Elec. Nil Nil 7 /-  . . __ London Elec. Wire 7* 7* 38/- 3 19 0
Calcutta Elec. . . G* ' G* 4G/G 2 11 9 i M ather & P l a t t . .  10 10 55 /- 3 12 9
Cawnpore E lec .. . 10 7 41/3 3 7 9 i M etal Industries (B) 8 s* 49 /- 3 9 6
E ast A frican Pow er 7 7 35 /- 4 0 0 i M et.Elec.CablePref. 5* 5* 21/3 5 3 6
Jerusalem  Elec. . . 7 5 29 /- 3 9 0 * 3lid. Elec. M fg .. .  ‘ 25 25 7A 3 9 10
Kalgoorlie (10/-) 5 5 10/6 . . 4 15 3 M urex . .  . .  20 20 5 * +  iV 3 19 0
M adras Elec. . . NU 4 30/6 -2 1 - 2 12 4 1 Newman In d . (2 /-) 20 20 7/3 5 10 0
M ontreal Pow er H 1* 25 __ Philco (2 /-) . .  — — 14/6 - 3 d . —
Nigerian Elec. . . 8 10 35 /- 5 14 5 I Power Securities 6 0 29/6 . , 4 1 4
PalestineE lec."A ” 5* 5* 38/6 2 12 0 ! P ye Deferred (5 /-)  25 25 33/9 3 14 0
P erak  Hydro-elec. G 7 13 /- . . __ R ansom e & Maries 20 20 87/6 4 11 4
Tokyo Elec. 6% 6 G 25 __ Revo (10/-) . .  17* 17* 4 4 /- 3 19 7
Victoria FallsPower 15 15 90/- -FÄ 3 7 7 Royrolle . .  12* 12* 72/6 3 9 0
Whi te h a llln r  .P ref. G 26 /- 4 12 4 (Continued on next page)

•  D ividends are paid free of Incom e Tax.
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Dividend Middle
P rice
Dec.
27

Rise
or

Fall

Yield
p.c. Company

Dividend Middle
Price
Dec.
27

Rise
or

Fall

Yield
p.c.Company P re

vious L ast
P re
vious L ast

Equipment and Manufacturing (Continued) £ 8. d.
’

£ 8. d.
S iem ens Ord. . .  7§ 71 30/3 4 2 9 Cape Elec. Tram s 5 0 26/- 4 12 -4
S trand  Elec. (5 /-) 1ft 12* 11/6 5 8 8 Lancs. T ranspo rt Ift 10 4 7/6 4 1 3
Sw itchgear & Cow Southern  R ly. :

an s  (5 /-) * . .  20 20 20/9 4 16 7 5%  P refd . . . 5 5 77} 0 9 2
T.O.C. (10/-) . .  5 7* 2 5 /- 3 0 0 5% Pref. 5 5 119 4 0
T.C. & M. . .  10 10 56/- 3 11 G T . Tilling 10 10 62 /- — 6d. 3 4 G
Telephoned! fg .(5/-) 9 9 12/- 3 15 0 West B iding 10 10 47/6 4 4 2
T horn  Elec. (5 /-) 20 20 28/9 3 9 6
T ube Investm en ts 20 22} 5 ,7<r 4 0 9 Telegraph and Telephone

V actric (5/~) . .  N il 22} 17/6 0 8 G Anglo-Am. Tel. :
Veritys (5 /-)  . .  71 n 9 /- - 3 d . 4 3 4 Pref. 0 C 124 4 16 7
W alsallConduits(l/-)55 55 52/0 1 3 10 Def...................... n H 30 5 0 0
W ard & G oldstone Anglo-Portugucse 8 8 29/6 5 8 G

(5 /-)  . .  . . 2 0 20 30/- 3 0 8 Cable <fc Wireless :
W estinghouseBrakc 12} 14 75/- 3 14 8 5J%  P ref. . . 5* 5* 117 4 14 0
W est, Allen (5 /-)  7} 7} S/9 1 5 9 O rd..................... 4 4 84* 1 14 8

C anadiandfarconiSl Nil le ts . 9/G —

Traction and Transport Globo Tel. <k Tel. :
Anglo-Arg. T rans : O rd..................... 8}° 5* 4 1 /- +  1 /-  2 8 9

F irs t P ref. (£5) N il Nil 2/C — Pref. 6 6 31 /- 3 17 5
•1% Inc. . .  N il Nil 6} — G reat N orthern  Tel.

B rit. Elec. T raction  : (£101 Nil Nil 28 —
Def. O rd. . .  15 45* 1200 3 15 0 In te r.T cl. & Tel. Nil Nil 20 + 1 —
Pref. Ord. . .  8 S 190 4 4 3 M arconi-M arine.. 7* 7} 35/0 4 1 G

Bristol T ram s . .  10 10 57/- 3 10 2 O riental Tel. Ord. 10 10 4S / - — ■

Brazil T raction  . .  1* 2 26* - i 7 12 4 Telephone Props. Nil 6 2 0 /- G 0 0
C alcutta T ram s 0} 7} 68/0 - 4 / - 2 3 10 Tele. R en tals  (5 /-) 10 10 12/G + 3 d . 4 0 0

o D ividends a re  paid free of Incom e Tax.

Stocks and Shares {Continuedfrom page 940)
nervousness that became noticeable when 
the attacks were going on. This table repeats 
the story o f the uniform advance in values:—

O rd inary  shares Dec. 31st. 
1943 N ow Rise

s. d. s. d. s. d.
C ity o f  London 28 0 30 0 2 0
C ounty  o f  L ondon  . . 41 0 43 0 2 0
L ondon  A ssoc. Elec. 23 0 2ft 0 3 0
M etropo litan 41 6 43 0 1 6
N o rth m e t Power 3 / ft 41 0 3 6
S ou th  L ondon 27 0 30 0 i 0

New Issues
Further lists o f changes that Have occurred 

during 1944 will be added next week. Mean
while it may be said that the reasons for the 
rise in prices include, amongst other matters, 
the closure o f the new issue market, the cheap 
money program m e o f the G overnment and 
the increased circulation o f capital for which 
some employment has to be found at better 
rates o f  interest than those which are offered 
by the Treasury. Critics o f the Government's 
financial policy are asking whether it might 
not be a good thing to relax, from now, the 
war ban which has hitherto been placed upon 
new issues. The question is one towards 
which arguments on both sides can be 
advanced. The General Electric Company 
is making a new issue o f 2,000,000 4 i  per 
cent. “ C  ”  preference shares a t 20s. but 
this is intended to pay off a loan contracted

a t the beginning o f the war. The shares 
have been taken by Morgan Grenfell & Co., 
and 150,000 of them are to be marketed 
in the Stock Exchange early in the new year.

Calcutta Tramways
The position with regard to the acquisition 

of the Calcutta Tramways Com pany’s system 
by the Calcutta C orporation has apparently 
reached another stage. A Reuter message 
dated December 23rd says that the 
C orporation at a special meeting agreed under 
certain conditions to a suggestion from the 
Chief Minister o f Bengal regarding the 
formation of an autonom ous transport 
board to control and carry on the adm inistra
tion o f all forms of transport in the area.

Under certain conditions the Corporation 
has agreed to the proposals put forward by 
the tramway company. First, the company 
to retain possession .of the undertaking for 
its own benefit until December 31st, 1945, 
and to retain the profits for the year ; secondly, 
the purchase price of the whole undertaking 
to be assessed as at December 31st, 1944: 
thirdly, the immediate endeavour by the 
Corporation to obtain the necessary consent 
and the passing o f legislation to enable it to 
take over from January 1st, 1945, and the 
purchase price to be paid ; fourthly, in the 
event o f the C orporation failing to obtain 
the necessary consent to implement this 
arrangement, the company to be left in 
possession after December 31st, 1945, on the 
terms o f the existing agreement.
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Electrical Specifications Recently Published
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77ie numbers under which the specifications will be 
printed and abridged are given in parentheses. 
Copies o f  any specification (Is . each) may be 
obtained from  the Patent Office, 25, Southampton 

Buildings, London, W .C.2.
U T O M A T IC  T elephone & Electric Co., 

- t* -  L td., P. N . R oseby and H. J. 'M c M a th .— 
“ E lectrical sw itching devices fo r a lte rnating  
curren t c ircu its."  8901. June  3rd, 1943. 
(565996.)

A utom atic  T elephone & Electric C o., L td., 
W. Savillc, T . P. P rcist and  G . W. T h o m p so n .— 
“ T elephone system s." 8964. Ju n e  4th, 1943. 
(566020.)

B irm ingham  E lectric Furnaces, L td., A. G. E. 
R obiette and  P. F. H ancock .— “  D ecarburisa- 
tion o f  austen itic  m anganese cast-iron  alloys.”  
2568. F eb ruary  27th, 1942. (565946.)

British In dustria l Plastics, L td ., M icanite & 
Insu lato rs C o., L td., A. Brookes and  G. E. 
H aefcly.— “ L am inated  electrical insulating  
m aterials.”  931. Ja n u a ry  l’8th. 1943. (565984.)

British T h o m so n -H o u sto n  Co., L td .— 
“ D ynam o-electric m ach ine ."  7537,43. May 
13th, 1942. (565934.) “ P roduc tion  o f  vinyl

.ch lo ride ."  2201/43. F eb ruary  16th, 1942.
(566003.)

J. A. C rab tree  & Co., L td., H. F. M cLoughlin,
B. G. H arrison  and R. W . M organ .— “ Electric 
tum bler sw itches p articu larly  fo r . a lte rnating  
current c ircu its."  8743. Ju n e  1st, 1943. 
(565960.)

D iam ond H Switches, L td. (H a rt M anufac
turing C o .).— “  L um inous electric d ischarge 
tube o r b u lb ."  8931. June  3rd, 1943.^. (565963.)

T. C. G ilb ert.— “ C onduits for electrical 
Wiring." 8858. June  2nd, 1943. (565995.)

H. Jefferson.— “ R adio  d irection  finding 
system s.”  3756. M arch 20th, 1942. (566026.)

M allory M etallurgical P roducts, L td ., and 
N. A. T u cker.— “ G auge fo r use in connection  
with electric spo t w cloing.”  7080. M ay 5th, 
1943. (566043.)

M arconi’s W ireless T elegraph C o., L td .—- 
“  Piezo-electric crystal assem bly .”  8967/43. 
June  4 th , 1942. (566021.)

M ullard R adio  Valve Co., L td ., and L. M. 
M yers.— "  M anufac tu re  o f  grid-like electrodes 
for electric d ischarge tubes .” 5337. A pril 2nd; 
1943. (565949.) “  M etal-ceram ic jo in ts  and
electric discharge ap p a ra tu s  inco rp o ra tin g  such 
jo in ts .”  5338. A pril 2nd, 1943. (565950.)

N o rth ern  A lum inium  Co., L td ., and V. 
S im on.— “ System s fo r the p ro tec tion  o f  elec
trically propelled vehicles runn ing  on track s.” 
5308. A pril 2nd, 1943. (566033.)

W. C. P allan t, J. Booth and J. D o rra s .— 
“  Fuse boxes fo r electric circu its.”  6539. 
April 23rd, 1943. (566040.)

A. R cdler.— “ C onveyors and e levato rs.”  
2170. F eb ru ary  9 th , 1943. (565987.)

G . S. P. Scan tlebury .— “ A rrangem ents T o r  
reducing variations in an  electric supp ly ."  
4974. M arch  27th, 1943. (566031.)

Siemens & G eneral E lectric R ailw ay Signal 
Co., L td ., and  H . J. N . R idd le .— “ R oad traffic 
contro lling  electric signalling system s.”  10301. 
June 25th, 1943. (565970.)

S tandard  T elephones & Cables, L td., and
H. S. B ishop.— “ Electrical gauging a rran g e
m ents.”  8737. June  1st, 1943. (565959.)

S tandard  T elephones & Cables, L td., and  
L. E. W eaver.'—“ A pp ara tu s for testing 
cables.”  8995. June  4th, 1943. (566022.)

S uperheater C o., L td. (Superheater C o .).— 
“  C losures fo r the access openings in the  fluid 
circulating  elem ents o f  tu b u la r heat-transfer 
a p p a ra tu s .” 7553. M ay 12th, 1943. (566047.)

A. V. T om linson  (U nion  Switch & Signal 
C o.).— “ E lectrical relays.”  15268. O ctober 
30th. 1942. (565978.)

A mended Specifications 
551414. English E lectric C o., L td., and 

o th ers .— “  C onstruc tion  o f  e lectrom agnetic slip 
coup lings.”

551516. English E lectric C o.. L td., and 
o th ers .— Prim e m over, such as a tu rb in e .” 

556157. W cstinghouse Brake & Signal Co., 
L td., and  o thers.— “ M echanical rectifiers o r 
converto rs fo r a lternating  electric cu rren ts .”

Forthcoming Events
Monday, January  1st. —  London. —  C axton 

Hall, S .W .l, 6.30 p.m . Institu tion  o f  R ubber 
Industry . “ In fra-red  R adia tion  and  its A ppli
cation  to Industria l H eating Processes," by 
L. J. C. Connell, and  “  H igh-frequency H eating 
o f  D ielectrics," by N. R. Bligh.

Tuesday, Jan aa ry  2nd. Birmingham. — 
Jam es W att M em orial Institu te , 6 p.m . E lectro
deposito rs ' Technical Society. “  Black Finishes 
for S teel,"  by H. Silm an.

Coventry.— C oventry  Electric C lub. A nnual 
general m eeting.

Friday, Ja nuary  5 th .— Chesterfield.— Station  
Hotel, 6.30 p.m . A ssociation  o f  M ining 
E lectrical and  M echanical Engineers (M idland 
B ranch). “  E lectrical T esting  and  M easuring ,” 
by D. Blake.

Nottingham .— C orp o ra tio n  G as Show room s, 
5.30 p.m . Illum inating  Engineering Society 
(N o ttin g h am  Centre). “  L ighting: T he C o n 
tra c to r’s P o in t o f  View,”  by J. A shm ore.

Monday, January  8th.— Cardiff.— South W ales 
In stitu te  o f  Engineers, 5 p.m . Jo in t m eeting 
o f  l.E .E . W estern C entre  and  the In stitu tion  
o f  Post Office Electrical Engineers. “  M erging 
o f  Line and  R adio T echn ique,”  by A. H. 
M um ford .

Birmingham .— G ran d  H otel, 6 p .m . I.E .E . 
S ou th  M idland C en tre  an d  In stitu tio n  o f  P ost 
Office E lectrical Engineers. D iscussion on 
"T ra in in g  o f  an E n g in e e r”  to  be opened  by
D . B. H oseason.

Tuesday, Jan u ary  9th. — Glasgow. — Royal 
Technical College, G eorge Street. 6.15 p.m .
l.E .E . Scottish C entre. "T ra n sm iss io n  and 
D istribution  o f  E lectricity to M ines." by B. L. 
M etcalf.

W ednesday, January  10th. —  Bristol. 
M erchant V enturers’ T echnical College, 2.30 
p.m . Sam e as Ja n u a ry  8th (C ardiff),
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CONTRACT INFORMATION
Accepted Tenders and Prospective Electrical W ork

Contracts Open
Where “  Contracts Open ”  are ailvertisecl ill our 
“  Official Notices ”  section the date o f  the issue 

is given in parentheses.
A ustralia.— Ja n u ary  10th. N .S .W . Railw ays. 

E lectrical equ ipm ent for 50 su b u rb an  electric 
m o to r cars an d  50 tra ile r cars.

Q u e e n s l a n d .  Ja n u a ry  10th. 33-kV sw itch-
gear, Spec. 380. City E lectric L ight C o., L td., 
B oundary  S treet, Brisbane (£2 2s.).

V i c t o r i a . — A pril 26th. M elbourne  City 
C ouncil. E lectrostatic  flue gas dust collecting 
equ ipm ent. Spec. 419. C ity  E lectrical E n 
g ineer’s Office (£1 Is.).

B atlcy .— Ja n u ary  10th. E lectricity D ep art
m ent. 750-kVA transfo rm er and c.h.v. ring  
m ain  unit. (See this issue.)

Orders Placed
Birm ingham . —  Electricity  C om m ittee. 

A ccepted fo r three m onths to N ovem ber 17th. 
Spare exciter a rm a tu re .— G .E .C . Po rtab le  
in dustria l vacuum  cleaning p lan t.— S tu rtevan t 
E ngineering  Co.

Cardiff.— T ran sp o rt C om m ittee. A ccepted. 
E lectrification  o f  tw o han d  cranes (£530 each). 
— H erb e rt M orris.

London. —  St . P a n c r a s .  —  C on trac ts  and  
L ibraries C om m ittee. A ccepted. Battery 
fo r e lectric vehicle (£120).— C hloride E lectrical 
S to rage 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. Alleged

inaccuracies should be reported to the Editors.
B arnsley.— A dditions (£250,000), M ining and  

T echnical C ollege; H. T ay lor, b o rough  surveyor, 
T ow n  H all.

Brentw ood.— E xtensions, D istric t H ospita l, 
including nurses’ hom e and  m atern ity  u n it; 
clerk to  D istric t H o sp ita l C om m ittee, B rent
w ood, Essex.

Clydebank.— R esto ra tio n  o f  400 h ouses; burgh 
surveyor.

Hcbburn-on-Tyne. —  E xtensions to facto ry  
including th ree-sto rey  office block, fo r the 
Pyro lenax  Co., L td .; R. W . G regory  and  
P artner, consu lting  engineers, Pilgrim  H ouse, 
N ew castle-on-T ync.

Ipswich. —  C anteens at several schoo ls; 
bo ro u g h  surveyor, T ow n Hall.

K ilm arnock (A yrshire).— Proposed  new p o st
w ar th ea tre  (£10,000); burgh  surveyor.

Liverpool.— School p roposed  a t Penny L an e ; 
L. H . K eay, city arch itect, B |3c k b u rn  C ham bers, 
D ale S treet.

London. —  St . M a r y l e b o n e .  —  Offices, 
176-204, M arylebone R o a d ; J. S tanley  Beard 
& B ennett.

Lowestoft.— M atern ity  centre, R egent R o a d ; 
N o rth  Suffolk H osp ita l governors.

M aidenhead.— Pow er s ta tio n  and boiler house, 
Mill Island and  G len  Is la n d ; N ew  T aplow  
P aper Mills, L td.

M iddlesbrough.— F a c to ry ; Jo h n  L aing  & Sons, 
builders. Mill Hill, L ondon , N .W .7.

H otel fo r.B everley  B ros.; K itching & Co., 
a rchitects, 40, A lbert R oad , M iddlesbrough.

M iddlesex.— E xtensions, C en tra l M iddlesex 
C oun ty  H o sp ita l (£20,623); W m . M oss & Sons, 
L td .

School an d  hosp ita l repa irs  (£15,000) 
county  surveyor.

Ncwcastlc-on-Tyne.— W orkshop , the M anors, 
fo r G . S inclair & S on s; S im pson  & Law son, 
architects, E m erson C ham bers.

E xtensions to w orkshop , S traw berry  Place, 
fo r H ard ing  & S o n ; T ask er & Child, 
architects, T rin ity  Buildings, 25, N ew  Bridge 
S treet, N ew castle.

N ottingham .— A dditions (£13,343), N cw stead  
S an a to riu m ; J. E . R 'ichards, tow n  clerk, G uild- 

'h a l l .
Scarborough.— G arage fo r C o rp o ra tio n  Police 

D ep artm en t (£3,000) an d  recon stru c tio n  o f  
C ouncil houses in Seam cr M o o r R o a d ; b o rough  
engineer.

Sleaford.— Schem e for m em orial hosp ital 
(£30,000); secre tary  to A ppeals C om m ittee, 
S leaford.

Sunderland. —  Factory  an d  can teen  for 
N ational G alvaniscrs, L td., and  extensions in 
M onk S treet for Y oungs (M oto rs), L td .; 
M atk in  & H aw kins, architects, Barclays 
C ham bers, Faw cett S treet, Sunderland .

Twickenham .— F actory  build ings, labo ra to ry , 
and  c an teen ; C rim ony  C o., L td., 183, H eath  
R oad , T w ickenham .

W allasey.— Branch library , M orcton  (£1 ,500); 
bo rough  surveyor, T ow n Hall.

TRADE MARK 
APPLICATIONS

A P P L IC A T IO N S  have been m ade fo r the 
reg istra tion  o f  the follow ing trad e  m arks. 

O bjections m ay be en tered  w ithin one m onth  
from  D ecem ber 2 0 th :—

P r o m o n t o r y .  N o. 624,719, Class 7. M achine 
tools an d  w elding m ach ines; an d  tools for 
use th ere in .—T ho s. P. H ead land , L td., 164-168, 
W estm inster Bridge R oad, L ondon , S .E .l.

C l a s p e d  H a n d s  (design). N o . 624,550, C lass 9. 
E lectric ligh ters fo r sm okers an d  fo r .gas, 
e lectric so ldering  irons, e lectric a p p a ra tu s  for 
dom estic  purposes n o t included in o th er classes 
and  heating  elem ents fo r all these goods; 
electric vacuum  cleaners and  sw eepers, electric 
floor polishers, electric torch  lam p  batte ries; 
scicgtific, nautical, surveying, pho tog raph ic , 
c inem atograph ic, optical and  w ireless ' in stru 
m ents and  a p p a ra tu s ; cases fo r e lectric pocket 
lam ps (n o t o f  m eta l); electric cables, e tc .— 
Scottish  C o-opera tive  W holesale  Society, L td., 
95, M orrison  S treet, G lasgow , C.5. T o  be 
associated  with N o, 267,515 (1403) viii and 
others.
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A  B E T T E R  w a y  o f  f i x i n g
Simmonds Aerocessories L im ited  •  Great W est Road • London • A  Company o f  She Simmonds Group

W h a t a fine fumbling job it is, messing around with  
dozens o f tiny nuts and washers and bolts, picking up the nut, 
holding the bolt with one hand while the other fiddles round 
the back to get the nut on the thread. And drops it 1 You  
know ! Spire solves the problem. Spire U  Nuts slip into 
position over the bolt holes —  no washers needed w ith a 
Spire fixing, o f course. So both hands are free to put in 
the screws and once they're in, they’re in for good. Sounds 
easy and it id e a s y !

T H A T ’S Fixed T H A T ! H ere 's  a little  chap
in action Reference No. NU 531. Its uses a re  legion. 
W herever th e re  is blind assembly w ork , w herever your 
operatives are  fumbling w ith nuts and washers th e  NU 531 
will save tim e and cost and a lot of bad tem per. Clip it into 
position and it stays " p u t ' '  until you are 
ready to  drive hom e the  screw . N o w asher 
needed o f course.
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W yler mmfbe y m i

GEORGE H. SCHOLES & C O . LTD.
WYLEX W ORKS, WYTHENSHAWE, 

MANCHESTER .
Tel: W ythenshaw e 2251/2.

G ram s: "  K ilow att,”  Manchester.

LOOK INTO THIS

G n l^ IL l i^
LTD • L O N D O N  • E4

A  ta n k  was needed, lig h te r  
th an  m eta l and transparent, 
to show the leve l of the 
liq u id  in sid e . I t  w as made 
o f cellu lo se  acetate p la st ic , 
the h a lves being shaped 
from  two flat sheets and 
welded together b y  solvents.

s k i l l  in  de sign ing  and 
u s in g  w o o d e n  m o u ld s  
enables us to produce com 
p a ra t iv e ly  s m a ll q u a n titie s  
a t  an econom ic price. T h is  
is . ju s t  one facto r m  an ex
ceptional sum  o f know ledge 
and s k i l l  developed b y  us 
over n e a rly  70 years.

It ) if  le x  

T e s t in y
H A R D N E S S  TEST— W ylex  m ake 
th e ir  ow n too ls, and “ h a rd n e ss”  
d e te rm in es th e  quality  of th e  to o l. 
H ere  is show n T he " R o c k w e ll”  
H ardness T este r, w ith  w hich all 
W ylex  Tools a re  te s te d . T he tools 
a re  te s te d — th e  p ro d u c ts  a re  te s te d .
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Frames and Cases for Electrical Equipment
FEEDER PILLARS, 
CUBICLE AND 
TELEPHONE BO XES, 
BUSBAR CHAM BERS, 
CONNECTION B O X ES, 
INSTRUM ENT PANELS

A I R  D U C T S
LTD.

G R E A T  W E S T  R O A D ,  B R E N T F O R D
Phone : Ealing 6655. Telegraphic Address : “ Airdux, Brentford "

VIBRATION PROOF FUSES
To those interested in 5-100 
Ampere size fuse units for 
any purpose whatsoever, 
but particularly for 
positions subject to vibra
tion, the SLYDLOK fuse 
answers all problems. 
Get your name on our 
mailing list for advance 
information of new 
developments as they 
are available.

E D W A R D  W I L C O X  & C O .  LTD.
S h a rc to n  R o a d , W y th e n s h a w e , M a n c h e s te r

dm 1168
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I M P R O V E  Y O U R  L I G H T I N G  i n  c o n s u l t a t i o n  w it h  
M E T R O V IC K ’S I L L U M I N A T I N G  E N G I N E E R S

METROPOLITAN - VICKERS ELECTRICAL CO. LTD. 
TRAFFORD PARK MANCHESTER 17

L/C 201

over

m i l l i o n

a lre a d y  supplied



;/ I  Thank goodness for my pre 

\1  war X C EL  wash boiler H

ELECTRICAL DOMESTIC APPLIANCES
ELEXCEL LTD., VICTOR W O R K S  

BRO A D  GREEN, LIVERPOOL, 14

'  < ^ ¿ 1  CASEIN PLASTICS
Plain or engraved to customers’ requirements. 
Standard Colours : black, white, blue, green, 

red and yellow.

The brilliant and perm anen t colours 
obtainable in casein plastics make this 
materia! pre-em inen t fo r identification 

under poor lighting conditions.

M anufacturers:

CR1TCHLEY BROS. LTD.
B R IM S C O M B E  •  S T R O U D  •  G L O S .

— a creative force 
in B r i t a i n ’s p o s t - w a r  
engineering renaissance
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ANCASHIRE DYNAMO A CRYPTO LTD
H r » . » -  WILLESDEN. LONDON. N.W .IO

R A F F O R D  P A R K .  M A N C H E S T E R .  IT  A l„ IIO , «  C o n M « .
f o s t e r  t r a n s f o r m e r s  a  s w i t c h g e a r  l t d . c r t p t o n  e q u .p m e n t  l t d
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Every type of wire prodi 
Richard Johnson^—Nephi 
is theyery^hest foritS'  
that-in6dern, metfiods and

Nephew—Ltd:'Have a proud record 
of unfailing service worthy of 
confidence now, and in the future*.

STURDY
s TRANSFORMERS!

I or
Distribution Systems 
Power Supplies 
Control Units and 
Electronic Equipment

10 Wafts to 10 K.V.A.
Enquiries Assured o f  
Immediate Attention

STURDY ELECTRIC CO. LTD.
DIPTON, NEWCASTLE - ON - TYNE

Telephone ; DIPTON 221
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]  G R E E T I N G S
We take this opportunity of extending the 

zM  Season’s Greetings to all our friends. It has
S|§ been a matter of regret to us that through
=11 the year now closing we have not been able
¡¡j|l to meet all the demands for Premier Fine-
5 !! Quality electrical appliances. Our friends
: | |  have been most helpful with their kindly
: | |  indulgence and understanding of our diffi-
zM  culties. In the New Year we sincerely hope
;§ | that their patience will have a better reward.
:H  For our part we will see that all demands
jjH are met as generously and fairly as possible.

|  PREMIER
In Fine-Q uality Electrical Appliances

★

~ Ü  PREMIER ELECTRIC HEATERS LTD., B IR M IN G H A M , 9 ü ¡  =

^iilllllllllïllllllllllllllilllllllllllllllllllllllllllllllllllllllllllllllllllîn
$$$*))&'&%%%%%%$p%%$**))&&(%%%*))&(%%$**)&&%'*)
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H O W  M A N Y  men 
can you S P A R E  
for that coal stacking job?

T h is  h a n d y  lo a d e r  h as ta k e n  th e  s tin g  o u t  
o f  th e  m a n -p o w e r  p ro b le m  fo r  m an y  
in d u s tr ie s . E v ery  d ay  P A R K E R  lo a d e rs  
a re  sav ing  v a lu ab le  tim e  a n d  la b o u r , h a n d 
ling  n o t  o n ly  co a l b u t  m o s t  o th e r  b u lk  
m ate ria ls  as w ell, in c lu d in g  C o k e , S an d . 
S tee l T u rn in g s , S crap , e tc . P A R K E R  
lo a d e rs  a re  id ea l f o r  lo a d in g  a n d  u n lo a d in g  
ro a d  a n d  ra il w ag o n s  as w e ll as fo r  genera l 
h an d lin g .
You m ay be interested also in P A R K E R  Portable 
H orizonta l Conveyors, Fixed Conveyors ( H orizon ta l 
a n d  Inclined), a n d  Sectional G round Conveyors. W e 
are experts in conveying schemes o f  every description.
Let us know  your requirem ents a n d  we will send you 
details.

F R E D E R I C K  P A R K E R  L I M I T E D
E x te n s io n  19, V ia d u c t W o rk s ,  C a th e r in e  S t r e e t

LEICESTER
’Phone : Leicester 61273 (4 lines).

London O ffice: (Exc. 19) Talbot House. A rundel St.. S trand, W .C .2 
’Phone: 4239 and 2739 Tem ple Bar

B O W TH O R PE  ELEC T R IC  CO., LTD.
G O O D T R IC  W O R K S . O X F O R D . O x fo rd  2403

Technical leaders fo r over 120 years. Q uality  Springs 
and Pressw ork fo r every  known purpose. C on tracto rs 
to  His M ajesty’s G overnm ent, th e  A dm iralty , W a r 

Office and A ir M inistry

R O BERT RILEY l t d .
M IL K S T O N E  S P R IN G  W O R K S , R O C H D A L E

'Phone : Rochdtl, 2237-3. 'G r im , : "  R/LOSPR/NG."

« I- eu MT nluLoW rrq
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Jje w it íic  f fe c łi

THE problem  of providing a D.C. supply—for the operation  of 
electric locom otives and trucks, cranes, hoists, lifting magnets, 

magnetic clutches and separating plant, for small scale o r  bulk 
charging of ba tteries for electric  vehicles, em ergency lighting, etc.. 
and for alm ost every application w here D.C. is requ ired—is most 
effectively solved by installation of a HEWITTIC RECTIFIER, the 
sim plest, m ost reliable converting plant made. This equipm ent 
normally operates com pletely unattended , is easily installed in ex ist
ing buildings and awkward sites, and has proved highly im mune from 
bomb blast and shock.

1. Typical H ew ittic Rectifier 
for industrial D.C. supply.

2. Floor-m ounting p a t t e r n  
H ew ittic  Rectifier for ba t
te ry  charging (electric 
vehicles, etc.).

3. H ew ittic Industrial Recti- 
Fiersupplying a large electric 
crane installation.

4. W all-m ounting p a t t e r n  
battery  charger.

5. Large capacity H ew ittic 
battery  charging Rectifier 
in a London 'bus depot.

6. Typical large H ew ittic 
Rectifier installation for 
industrial or traction  supply, 
capacity 4,000 k.W.

7. Large double tie r, Icw-floor- 
space pattern  H ew ittic 
Rectifier installation.

HEWITTIC ELECTRIC Co. Ltd,
Telephone : Walton-on-Thames 760 (8 lines) 
Telegrams : ” Hewittic, Walton-on-Thames *’
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B E N D

MfORATED METALS
F O R  A L L  E L E C T R IC A L  R E Q U IR E M E N T S

Perforated. Lead for Batteries

CABLE-TRAYS a n d  BENDS
FOR ELECTRICAL WIRING

T R A Y

H.T.&LT. BLES

PA PER  IN S U L A T E D  
L E A D  C O V E R E D  
A R M O U R E D  

FO R  PR E S SU R E S U P  T O  11,000 V O L T S

LANCASHIRE CABLES LTD., W A RRIN GTON , LANCS. 
C ontro lled  by S terling Cable Co. Ltd., Enfield, Middx., 
specialising In all types of R ubber, S ynthetic Rubber and 

Therm o-Plastic Insulated Cables and Flexibles

It i s n ' t  isn ’t w h a t!
Isn’t a watt !

It ’s the c.g.s. unit of energy.

W H A T ’S  “  E R G  99 ?
ER G  is the trade mark identifying a ' l i n e o f  
products that w ill be available when w e ve 

finished the biggest job of all.

E R G
R E S I S T O R S  L T D .

E R G  *1021 a. FINCHLEY ROAD
- W W W W W -  LO N DO N , N .W .I I

Phone : Speedwell 6967

W. BARNS I  SON
(Established I860)

GLOBE WORKS, QUEENSLAND ROAD
H O L L O W A Y ,  L O N D O N .  N .7

Telephone : NORTH 3347/8 
Telegram s : "  PERFORATION. HOLW AY, LO N D O N  "
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M.K. ELECTRIC LTD.
E D M O N T O N  N.I8

S a fe ty  A d a p to r s  were  invented  
by M .K .  P ro v id e  tw o ou tle ts  
f rom  one po in t .  E x t re m e ly  
useful w here  th e re  a r e  insuffi
c ien t o u t le ts  a l r ead y  ins ta l led .  
F i t te d  with B .S .S .  646 fuse. 
P a g e  36 o f  1939/40  ca ta lo g u e .

EVANS LIFTS
FOR ALL DUTIES

U . K .  2 0 2
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. . . and less cutting time. The Van Dorn Lectro Shear reduces production costs and 

enables operators to w ork speedily but w ithout fatigue. The Lectro Shear will cut up to 

16 gauge in steel, more in softer materials, and is capable of working down to radius. 

O ne of the wide range of Van Dorn Portable Electric Tools ready for your future production.

PORTABLE ELECTRIC TOOLS

i/AN  D O R N  E LE C T R IC  T O O L S , H A R M O N D SW O R T H , M IDDX.
•PH O N E: WEST DRAYTON 2681 6 

B R A N C H  SERVICE STATIONS: LONDON, BIRMINGHAM, BRISTOL. GLASGOW. LEEDS. MANCHESTER NOTTINGHAM
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This i l lu s tra t ion  show s 
a  W .  & G. D om est ic  

A ppliance  C o n n e c to r ,  
o n e  o f  many  ty p e s  o f  

insu la ted  C o n n e c to r s  
supplied  w ith  and w i th 

o u t  e a r th in g  a t t a c h 
m e n ts  and  also w ith  
S w itches ,  b o th  single 
and  d o ub le  pole.

A w ide  and c o m p r e 
hensive  range  o f  Elec
tr ical Accessories  is 

available t o  co n su m e rs  
fo r  N ationa l Service.

WARD&GOLDSTONE Ltd. P e n d l e t o n , M a n c h e s t e r . 6
e s t a b l i s h e d  o v e r  M A t r  a  c e n t u a v

O lan  Fabrics and Tapes are manu
factured w ith special heat-resisting 
varnishes so that no loss in flexibility or 
dielectric and tensile properties result 
when heated in transform er oil for 
2 hours at 200” C .

Varnished O ia s s  Mbrics&Tapes
FOR HIGH TEMPERATURE INSULATION

US X
£03

I O C O  L I M I T E D  . A n n i e s l a n d  .  G L A S G O W
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SUTCLIFFE 
S P E A K M A N
AND C O M P A N Y  LIM ITED 

LEIGH ■ LANCASHIRE
London Office : 66 Victoria St., 

S.W .I Victoria 7982-3

THE

M E T A L L I S I N G
OF CERAMIC a n d  

SYNTHETIC RESIN 
ELECTRICAL COMPONENTS

U N D E R T A K E N  

E. & M. D E V E L O P M E N T S  LTD. 
491 IP S W IC H  R O A D . S L O U G H , B U C K S . 

T E L .: S L O U G H  2I43S

. [ b a t t e r i e s  

STAY YOUNG

Send for Particulars to 
THE YOUNG ACCUMULATOR COMPANY LIMITED

Sa le s O ffice  t EU ctf»  H o u m , V ictor 1» Em btnknunt, W.C.2 
In A s s o c ia t io n  w it h  C ro m p to n  P a r k in s o n  L im it e d
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Months in 5% brine

could not harm

Crompton D.C. field coils.

A recent C rom pton developm ent in the con
struction and  im pregnation of field coils 
greatly increases the ability o f D .C. motors 
to w ithstand the onerous conditions m et in 
m arine and  o ther exacting sendees.

T h e  coils a re  doubly im pregnated  w ith a 
special varnish which has extraordinary 
penetrating  and m oisture-resisting proper
ties and  the absence o f a  former ensures 
thorough im pregnation and, a t the same 
tim e, freedom from  crevices tha t harbou i' 
d irt; oil, m oisture, etc. T he  exterior o f the

coil presents a smooth, glossy, sealed surface, 
and there are no air pockets inside the coil.

T he  coils have been subjected to prolonged 
heating and cooling cycle tests ; immersion 
in w ater ; immersion in 5 % brine solution ; 
atm ospheres o f 99%  hum idity  ; and  o ther 
artificially created onerous conditions. Daily 
high-voltage, tests to earth  failed to cause 
break-down. T he new coils are  now 
fitted as standard  to C rom pton D .C . M otors. 
Crom pton have been prom inent in  perfecting 
the D .C. m otor ever since its earliest days.



'P h o n e : M olesey 5 5 6 .’

MILD STEEL 
GABLE HANGERS AND RACKS.

ROBERT McGREGOR & Co.,
ALPINE STEEL WORKS.

EAST MOLESEY, SURREY.

IN D U STR IA L  
PO R T A B  LE 
V A C  U U M 
C L E A N  E RS

Plant in operation in a fac
tory, showing two operators 
at work.

W e are specialists in Dust Control Systems for the Electrical 
Industry. Let us help you with your Dust problem —the advice 
of our Technical Staff is at your disposal. Literature on request

TH E BRITISH V A C U U M  CLEANER & EN G IN EE R IN G  C O .  LTD.
(D ept. 4 F) Goblin W o rk s • Leatherhead • Surrey. T e l.: Ashtead 866 

Makers of the famous COBLIN VACUUM CLEANERS

30  O X F O R D  R O A D , L O N D O N ,  N .4

DUE C A STIN G S
ALUMINIUM-BRONZE 
ALUMINIUM-SILICON 
ALUMINIUM, BRASS 
AND WHITEMETAL

LET US SEND 
YOU SAMPLES

NON-FERROUS DIE CASTING CO. LTD.
North Circular Road, London, N.W.2

T e le p h o n e  : G L A d sto n e  6377

E le c t r ic a l  R ev iew December 29, 1944

Manufacturers of 
T oro ida l ,  Bare W o u n d

and
High G ra d e  V itreous  
e m b e d d e d  Resistances

OUR TECHNICAL EXPERIENCE 
IS AT YOUR SERVICE
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E L E C T R IC
D.C. MOTOR STARTERS 

STARTER REGULATORS 

S H U N T  REGULATORS 

" R IB O H M "  GRID RESISTANCES

WILLIAM GEIPEL LTD.
T e le p h o n e  : H o p  0594 (3 lin es)

C O N T R O L
AUTOMATIC STARTERS A.C. & D.C. 

OIL IMMERSED CONTACTOR STARTERS 

ACROSS LINE CONTACTOR STARTERS 

CONTACTOR SWITCHES, PUSHES, ETC.

(Head Office)

156-170 BERMONDSEY STREET  
LONDON, S.E.1
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CREOSOTED POLE
fo r

■

I

PO W ER  
LIN ES

Telegraph Poles, 
Engineering and 
Constructional 

Timbers of Every  
Description.

—  *

-"«nr,-..- . -  . % .

BURT. BOULTON & HAYWOOD Ltd
BRETTENHAM HOUSE, Vi ELLINGTON STREET, W.C.2 D e p o t s :  LO N D O N
Telephone. Temple Bor 5 8 0 / ( S t i n e s )  Tefoprams. Burbout. R a n d . L o n d o n  N e w p o r t .S o u t h a m p t o n  E t c

MAXIMUM  
DEM AND  
A LA R M

The [ d

FO R C O N S U M E R S ’ 

IN ST A LL A T IO N S

G IV E S  W A R N IN G  

A T  A N Y  

P R E D E T E R M I N E D  

LOAD

E N G I N E E R I N G .  C o .  L t d .

M A KER S O F  M AXIM UM  D EM A N D  IN D IC A T O R S
T A M W O R T H  L A N E  W O R K S .  M I T C H A M ,  S U R R E Y

TIME LAG 15, 20 OR 
30 MINUTES 

SING LE OR 3-PHASE

[ y K a M M ^ ttc iu /u ^ u i — *

BATTERY CHARGERS

R E C T IF Y IN G  E Q U IP M E N T  
T R A N S F O R M E R S

¡T“ |  (INDUSTRIES) / ¡ s t c i.
I r ^ ö / ä O t  W I L L I A M S O N  S T .  

r I WOLVCRHAMPTON

AIM 
Blln-U. A.rn- 

l l i n p n ,  Clrrlri« 
Fitting* in tin!!*.

H x p IU k ,
RIgru, Stlr»»t Lighting. A R T .  Cl-tK*- 

RnrVi. R»U »»J Station Lighting. Ho.»*, t i t .

r h o n e :  Uplands 4871/2

IfiNpoR EIFRIG F[R^,(£9YD0tf.
R A T C H E T S , P A W L S , S P R IN G S  

N U  O R  G EA R  W H E E L S
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80 watt 5 ft Fluorescent Lamps
L i s t  P r i c e  R e d u c t i o n

on
J a n u a r y  1 s t ,  1 9 4 5
From 30/- to 24/-

★  C la im s
Claims in respect o f Allowance on Stocks as at 
31st December, 1944, will be considered from  
Reseller Agreement Holders and Supply Authorities 
provided particulars o f such Stocks are sent to 
E.L.M.A., 25, Bedford Square. London, W .C.l, 
on or before 8th January, 1945, as fo llow s:—

(a) Make o f  Lamp
(b) Number in Stock
(c )  Name o f Supplier

I V o t e s  To relieve postal services and to save paper this 
is the only notification being made to the Trade.

ELECTRIC LAMP MANUFACTURERS’ ASSOCIATION! 
25, BEDFORD SQUARE, LONDON, W.C.L

H
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\ .  A ir conditioned room 
in ou r propeller w orks.
2. A irscrew  air-condi
tioning plant in an essential 
factory.

to the last degree
T he exacting  dem ands in th e  p ro d u c tio n  of 
o u r  lam inated  w ood  p ro p e lle rs  fo r  fig h te r 
and b o m b er a irc ra ft necessita te  th e  
h ig h es t d e g re e  of efficiency in cond ition ing  
th e  blades.
A irsc rew  A ir-C ond ition ing  p lants m ee t 
th e se  dem ands. T he a lm ost unparalle led  
o p p o r tu n ity  fo r design and practical ex 
p e rien ce  w ith  th e se  p lan ts o v e r  many 
y ears , enables us to  offer th e  m o st up-to - 
d a te  eq u ip m en t.

•  For Industrial factories producing confectionery, 
silks, cosmetics, foodstuffs and o th e r  com m odities.

%  Processing tim ber, paper, le a ther and all materials 
requiring  stringen tly  controlled conditions.

#  C om fo rt and hygienic conditions in .cinem as, 
u  th ea tres , res tau ran ts  and all public buildings.

AIRSCREW
F n n  s v s T E m s

T H E  A IR S C R E W  C O .  LTD. 
Grosvenor Gardens House, Westminster, London, S.W.1
Telephone : VIC 4527. Telegrams : Airscrew, Sowest, London

^  '"’'dLW &y« sp r o c e s s e s  p l a y /  . l e d  t o  a
t im in g  mechams ater accuracy
d e m a n d  f o r  m u c h  g  ^  D a s h  p o t
t h a n  is  a f f o r d e d  J  „  h a v e  f o u n d

m e t h o d .  «^a  7 ^ _ ^ n | e r e W  a n s w e r e d
s u c h  p r o b ' e ^ c o m p  F o r

b /  ^ " n d  r e i i l b U i t y  tfiese  
f n g e n t o u s  I n s t r u m e n t s  a r e

w o r t h y  p r o 
d u c t s  o f  t h e
f a m o u s  H o u s e  
o f  R o t h e r h a m
&  S o n s  o f  
C o v e n t r y .
D e t a i l s  o f  t h e  
v a r i o u s  t y p e s  
a v a i  I a  b  I e ,  

i a n d  a l s o  o f
I n s tru m e n ts ,

I R e c o r d i n g
I C l o c k  s .  

e t c . ,  w t H
ill g l a d l y  b e
II supplied on 

w
llil . .» » i c o m c  o n

l i r i ? S f P i n i o n s ,  b u t  t h e s e  
/ h e e l s  a n d  .. ¿ ¡ n  q u a n t i t y

•n ° n ly  m e r s  o w n  d e s i g n s ,  a s

""¿ M S
S.NC. "■»
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one of these factories is out-of-date

i t s  p l a n t  is first-class, its workers skilled and willing, its management 
capable—but its lighting is wrong. All the good work, the new machinery, 
the careful executive control, operate in  extremes of light and shadow, trying 
to the eyes and nerves, slowing up output . . .  In  the other factory, O s r a m  

Fluorescent Tubes provide a cool, shadowless light that is the next best thing 
to  daylight itself—restful, diffused, evenly distributed. And economical, too ! 
T he 8o-watt O s r a m  Fluorescent T ube gives almost as m uch light as a 200-watt 
tungsten lamp. N o wonder records are broken in Factory No. 2 while it is 
always a struggle to keep abreast in  Factory No. 1 .
Proved facts in favour o f the O sram Fluorescent T ube are so overwhelming 
that demand has made it necessary to restrict its application to nationally- 
im portant work. I f  your work is of this kind, we can discuss installation with 
you. But If not, you may still count upon the advice and service and long 
experience of G .E.C. lighting engineers to help you make the best possible use 
of whatever lighting system you have.

HODUCTA itL  • /  l i t  B l t t r i I Bhetrlt Ot. LU. : l im fttl  H tu lt : X it t t ir ty .  L tn itn . W.C.i
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•CLASSIFIED A I» VI I M I S I 1 I  FATS
A D V E R T IS E M E N T S  f o r i  nscrtion i n the following 
F riday 's  issue are accepted up to  F i r s t  p o s t on  
M o n d a y , a t  D orset House, S tam ford S treet, London, 
S .E .l.
T H E  C H A R G E  for advertisem ents in this section 
is 2/- pe r line (approx. 8 words) per insertion, 
m inim um  2 lines 4/-, o r for display advertisem ents 
30/- per inch, w ith a m inim um  of one inch. Where 
the advertisem ent includes a Box N um ber there is 
an additional charge of 6d. for postage of replies. 
S IT U A T IO N S  W A N T E D . — Three insertions 
under th is heading can be obtained  for the price of 
tw o if ordered and  prepaid w ith the first insertion.

R E P L IE S  T O  advertisem ents published under a 
Box N um ber if n o t to  be delivered to  any particu lar 
firm o r individual should be accompanied by instruc
tions to this effect, addressed to  the M anager of the 
ELECTRICA L R EV IEW . L etters  o f  applicants in 
such cases cannot be retu rned  to them . The nam e 
of an advertiser using a  Box N um ber will n o t be 
disclosed. All replies to  Box N um bers should be 
addressed to the Box N um ber in the advertisem ent, 
c/o ELECTRICA L REV IEW , D orset House, S tam 
ford S treet, London, S .E .l. Cheques and Postal 
O rders should be m ade payable to  ELECTRICA L 
REVIEYV LTD . and crossed.

Original testimonials should not be sent with applications for employment.

O F F IC IA L  N O TIC ES  
T E N D E R S , ET C .

C O U N C IL  O F T H E  B O R O U G H  O F B A T L E Y

E le ctric ity  Department

fp E N D E R S  arc invited for the  supply and delivery of 
„  .one  750-kVA Transform er and one E .H .T . Ring 
Main U nit.

Specifications and forms of tender m ay be obtained 
from the  Borough Electrical Engineer, Electricity Works. 
George S treet. Batley.

Tenders should be sent to  th e  undersigned in plain 
sealed envelopes bearing no m ark to  indicate the  sender, 
endorsed "  Tender for Transform er ” or “  Tender for 
Substation Switch gear."  and  are to  be delivered not la ter 
than  12 noon. W ednesday. January  10th. 1945.

The Corporation does not b in d .itse lf  to  accept the 
lowest or any tender.

THOS. E . CRAIK.
Town H all, Batley. Town Clerk.

December 18th. 1944. 1179

S IT U A T IO N S  VACAN T _
B O R O U G H  OF K E N D A L

E le ctric ity  Department

Appointm ent of Borough E le ctrica l Engineer

r p H E  Council invite applications for the position of 
Borough Electrical Engineer. Applicants m ust not 

exceed 45 years of age and m ust possess a  recognised 
professional qualification, and have had experience in a 
responsible position, in the  adm inistration, management 
and development of an Electricity U ndertaking, both in 
the  engineering, distribution and commercial branches of 
the  work. The main supply of electricity dea lt w ith by 
the Council’s undertaking is taken in bulk, b u t a  small 
generating station is m aintained and practical knowledge 
of th e  operation of Diesel oil engines would be an advan
tage. The "  un it assessm ent.”  based on the year ended 
31st M arch, 1944, is 6.9 millions.

T he appoin tm ent will be subject (a) to  the  provisions 
of th e  Local Government Superannuation Act. 1937. the 
person appointed being required to  pass a  medical exam
ination, and (b) to  three m onths' notice on either side.

The salary offered is according to  the  agreement dated 
9 th  Ju ly . 1941. made by the N ational Jo in t Committee 
of Local A uthorities and Chief Electrical Engineers for 
the  Electricity  Supply Industry , and will commence a t  
£677 9s. per annum , rising, a t  the  commencement of the 
th ird  year of service, to  the full scale salary in accordance 
with Clause 10 of the  said Agreement.

Applications, stating  details of the  candidate 's qualifi
cations. experience, age and present appointm ent, and 
accompanied by not more than  three recent testimonials, 
should be delivered to  the  undersigned, in an envelope 
endorsed "  Borough Electrical Engineer,”  no t later than  
31st December, 1944.

Canvassing, e ither, directly o r indirectly, will be a 
disquaJiilcation.

H . RH OD ES.
14. K en t S treet. K endal. Town Clerk.

12th December, 1944. 1150

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

Appointm ent of Charge Engineer and Jun io r  
Shift Engineer

A PPLICATION S are invited from suitable candidates 
for the  following positions:

Shift Charge Engineer
Candidates m ust have had a  good practical and techni

cal training in  mechanical and electrical engineering and 
experience ;n  the  operation of modern boiler and  tu rbo
alternator plants.

Applicants should be up to  Graduateship standard  of 
the  I .E .E . o r possess a  first-class B.O.T. M arine Engineer's 
Certificate of Competency. Salary in  accordance w ith 
E .P .E .A . Schedule, Class F , Grade 8.

Ju n io r Shift Engineer
A pplicants m ust have experience in the  control of large 

electric supply systems and paralleling turbo-alternator 
p lant. They m ust be technically qualified up to  a t  least 
Ordinary N ational Certificate in Electrical Engineering 
and have had good general engineering experience. Salary 
in accordance w ith E .P .E .A . Schedule, Class F , Grade 9.

The appointm ents will be subject to  th e  provisions of 
the Local Government and O ther Officers’ Superannuation 
Act. 1937, and the  successful candidates will be required 
to  pass a  medical examination.

Forms of application may be obtained from the  under
signed. and should be returned in th e  official envelope 
provided not la ter than  ih e  first post January  16th, 1944.

G ERARD T. ALLCOCK.
Engineer and General M anager.

Electric House.
R egent Road,

G reat Y arm outh. 1181

A PPLICATION S are invited for the post of Shift Charge 
Engineer. The salary paid and conditions generally 

are in  accordance w ith the  N ational Jo in t Board Schedule. 
Grade 8. Class F , a t  present £387 per annum . Applicants 
m ust have sound theoretical knowledge and practical 
experience in the  operation of H .P . boilers, tu rbo  alter
nators. E .H .T . and L.T. switchboards and usual auxiliary 
p lant. Applications, s tating  age, and giving full pa rti
culars as to  training and subsequent experience, w ith 
copies of any testimonials, to  be addressed to—The Chief 
Engineer, Slough E sta tes L td ., Trading E sta te , Slough. 
Bucks. 1155
T pL EC TR IC A L Engineer (tem porary staff) required by 

the  Nigerian G overnment Public W orks D epartm ent 
for one tou r of 12 to  24 m onths in the  first instance. 
Salary between £600 and £1,000 p .a ., according to  quali
fications and experience. On salary of £600 separation 
allowance is payable to  m arried men between £36 and 
£156 p .a ., according to  number of children. O utfit allow
ance £60. Free passage and quarters. Candidates m ust 
be Corporate Members of the  Institu tion  of Electrical 
Engineers or hold equivalent qualifications: have had 
sound training in both electrical and mechanical engineer
ing. w ith experience in  th e  operation of large electrical 
undertakings, and possess a  com petent knowledge of the  
m aintenance of high and low tension, overhead and under
ground distribution systems and substation p lant. Appli
cants should w rite, quoting D.926A. to  the  Ministry of 
L abour and N ational Service, Central Register. Room 
5 /1 7 , Sardinia Street. Kingsway. London, W.C.2. for the 
necessary forms, which should be returned completed on 
or before 9th January . 1945. 1178
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LAMP Sales Representatives required. One for L iver
pool. W irral. and N orth  W ales d istrict, and th e  o ther 

for Sheffield and p a r t of W e st‘Riding. Permanent- pro
gressive posts w ith salary, expenses and commission. 
Previous experience of lamp m arket and men w ith con
nections preferred, b u t no t essential. W rite, giving age 
and full particulars of experience, to —S. W . Fitller. 
E . K . Cole L td .. Southend-on-Sea. 1171
Q A L E S  R epresentative required for N orth  London by 
^  electrical wholesaler. Knowledge of electrical trade 
preferred, and own car an advantage. Perm anent and 
progressive position. R em uneration by salary, commission 
and expense allowance.—Box 1114, c /o  The Electrical 
Review.
O E N IO R  Electrical Designer required by well-known 

com pany in the  N orth-W est, for position vacan t im 
m ediately after the  removal of the  present restriction of 
em ployment. M ust be conversant with design of A.C. and
D.C. dynam o-electro machines of all types and sizes. S tate  
age, experience and  salary required.—Box 1132, c /o  The 
Electrical Review.

STO RES Clerk required by electrical wholesalers. Good 
knowledge of electrical m aterial essential. A pply— 

London Electrical Company. 92, Blackfriars R d ., S .E .l. 25 
rpE C H N IC A L  Representative required by m anufacturers 

to sell nickel-chrome electrical Resistance wires and 
tapes.—Box 1145, c /o  The Electrical Review.
T \7 'O R K S  M anager required in London by small electri- 

» » cal m anufacturing llrm of relays, autom atic control, 
scientific equipm ent, etc. Sense of organization, internal 
and sales, desirable. Position entails good post-w ar 
possibilities.—Box 1105, c /o  The Electrical Review.

A PP O IN TM EN TS F IL L E D
D issatisfaction having been so often expressed th a t  un
successful applicants are  left in ignorance of the  fact th jjt 
th e  position applied for has been filled, may we suggest 
th a t  A dvertisers notify us to  th a t  effect when they have 
arrived a t  a  decision? We will then  insert a  notice free 
of charge under th is heading.

S IT U A T IO N S  W ANTED
A  young Engineer (21), A .M .J.I.E ., taking 5th year, 

N at. Cert.. 0 years’ A .C ./D .C . p lan t experience, 
seeks progressive position, B ’harn area.—Box 6558, c /o  
The Electrical Review.

A .M .I.E .E ., w ith hydro generation, distrib ., installation 
and con tract engineering experience, works trained, 

free shortly, seeks progressive post w ith supply authorities, 
consultants or m frs.— Box 6590. c /o  The Electrical Review. 

A R T IS T  specialising in poster and  catalogue lay-out 
work, engineer’s draw ing office and sales experience, 

seeks position having post-w ar prospects, w ith firm of 
Commercial A rtists or advertising departm ent.—Box 6557, 
c /o  The Electrical Review.
/C H A R G E  Engineer (39). Class H . experienced power 

station operation and m aintenance large units, free 
end December, desires perm anent position, station  opera
tion or industrial m aintenance. London area preferred.— 
Box 6563, c /o  The Electrical Review.

F OREMAN Electrician seeks post, working or o ther
wise. com petent large contracts, power, lighting, all 

systems, estim ating, labour control.—Box 6596, c /o  The 
Electrical Review.

LAMPS. Electric F ittings. Technical Sales Engineer, 
w ith strong connection electrical trade, industrial, 

commercial, etc.. high sales record. W arwickshire, desires 
to  represent leading m anufacturers, possibly with view 
to  opening branch depot in Coventry, now or post-w ar.— 
Box 0579. c /o  The Electrical Review.
TV/f ETA L Finishing. Chief seeks staff-post. Age 39. 20 

years’ experience, chrom ium, cadmium , anodic, 
zinc, tin . sheradising. sandblasting, enamelling, control 
labour, mass production, electrical products. London area. 
— Box 0562. c /o  The Electrical Review’.
S U P E R V IS IN G  Electrical and Mechanical Engineer (44). 
^  28 years’ practical experience new installations, fac
to ry  m aintenance, labour control and general management, 
now disengaged, seeks position. R eply—Box 6564. c /o  
The Electrical Review.

FOR S A LE
Traders buying and selling hereunder must observe the 
Restriction o1 Resale Order, S. R. & O. 1942 No. 958.

A  large stock of surplus Ebonite, F ibre. Carbon Rods. 
A .I.D . Turnbuckles. etc.. also Searchlights (sale or 

hire). Mirrors, Lenses, also Winches of our well-known 
self-sustaining types. H undreds of thousands supplied 
during th e  last 40 years to  Govt, depts.. corporations and 
traders.—London Electric F irm . Croydon. 42

Latest Development

T H E  E L E C T R O P L A N T  C O .

(Established 1912) 

combined with  

G - P O W E R  U N I T S  

(G .P .U . L T D .)

A S a  result of recent negotiations, the  activities of the 
Machinery D epartm ent of Messrs. J .  Gerber & Co. 

L td . have been taken over by G .P.U . L td .. which also 
controls The E lectroplant Co.

The combined activities of the  two concerns will ensure 
the  m ost economical working operation, and the  Company 
will henceforth trade  under the  nam e of The E lectroplant 
Co., a t  the  Palace of Engineering, W embley, Middx

The Company, under the  m anagem ent of Mr. F . L. 
Kessel, h itherto  in charge of the  M achinery D epartm ent 
of Messrs. J .  Gerber & Co. L td .. welcomes enquiries for 
their well-knowm G-Power U nits and assures customers of 
the very best service a t all times.

R E B U I L T  M O TO RS A N D  G E N E R A T O R S

LONG deliveries can often be avoided by purchasing 
rebuilt secondhand p lan t. W e can redesign or replace 

surplus p lan t of any size.

SEND US YOUR E N Q U IR IE S.

OVER 1,000 RA TIN G S ACTUALLY IN  STOCK H E R E

D Y N A M O  & M OTOR R E P A IR S  L T D .,  
Wembley P a rk , M iddlesex.

T elephone: W embley 3121 (4 lines).

Also at Phoenix W orks, Bclgrave Terrace, Soho Road, 
Handsw orth, B irm ingham .
Telephone: N orthern 089S.

26

W A T E R  T U B E  B O IL E R S  IN  S T O C K

F our 25,000 lbs. evaporation, 175 lbs. W .P.
Three 20.000 lbs. .. 175 lbs.
One 15.000 lbs. .. 175 lbs.
One 12.000 lbs. .. 175 lbs.
One 12.000 lbs. .. 200 lbs.
One 12.000 lbs. .. 160 lbs.
One 9/10.000 lbs. .. 200 lbs.

We Install complete, including brickwork. Econom ises. 
Pum ps. Piping Valves. Generating Sets and Motors in 
6tock. Please send us your enquiries: we can give 

im m ediate delivery.
B U R F 0 R D .  T A Y L O R  & CO. L T D .,

Boiler Specialists. M iddlesbrough. 
Telephone: M iddlesbrough 2622.

32

MODI N S T  A L  E L E C T R I C  C O M P A N Y  L IM IT E D
IN D U STR IA L IN FR A -R E D  A PPARATUS FO R 

P A IN T  D RYIN G .
COM PLETE EQ U IPM EN TS OR SIN G LE U N ITS 

, PRO V ID ED .
G UA RA NTEED  H EA T GEN ERA TO RS. 

O LD H A M  W O R K S , O LD H A M  T E R R A C E ,  
A C T O N , W.3, LO N D O N .
Telephone: Acton 3504/5.

M .E.C. A P P A R A T U S , D U L L  E M IT T E R  S Y S T E M .
59
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G E O R G E  C O H E N , SO N S 4  CO. L T D .

for

G UARANTEED ELECTRICAL 

PLA NT.

M O T O R S .  G E N E R A T O R S .  

SW ITCHGEAR. 

etc.

WOOD LA N E. LONDON. W.12. 
T e lephone: Shepherds Bush 2070 

and
STA NNINGLEY, N EA R  LEED S. 

Telephone: Pudsey 2241. 
Established 1834.

27

E L E C T R I C  M O TO RS A N D  D YN A M O S

W 3 hold one of the  largest stocks of New and Second
hand Motors. Secondhand machines are thoroughly 

overhauled. Inspection and teste can be made a t  our 
Works.

For Sale o r H ire. Send your enquiries to :  —

BRITANNIA M ANUFACTURING CO. LTD .. 
22-23. BRITA N NIA  STR EE T.
CITY ROAD. LONDON. N .I.

Telephone: 5512-3 Clerkenwell. 13

A R C  W E L D IN G  M A C H IN E S  FROM  S T O C K

W E  oiler our la tes t type No. 2 Max-Arc Welder for 
im m ediate delivery, 15/250 amperes. O perates off 

any A.C. supply voltage. Send for details.

M A X -A R C  W E L D E R S  L T D .,
190. THO RNTON  ROAD. CROYDON. 

TH O rnton H eath 4276-8.

E C O N O M IS E R S  IN  S T O C K

TWO Green’s Economisers, 208 tubes. 250 lbs. W .P.
G uaranteed re-insurable and first-class condition only, 
low prices. Quotations per return . Installations delivered 

and erected complete.

B U R F O R D , T A Y L O R  A CO. L T D .,
7, Commercial S treet. Middlesbrough. Telephone 2622. 

_____________________________________   65

M AN P O W ER  IS  M U L T IP L IE D
by the installation of 

M O RG A N  E L E C T R I C  L I F T I N G  B L O C K S .

All capacities A.C. and D.C. Supply.
Delivery from 2-3 days.

M O RGAN  L IF T W A Y S  & P O W E R W A Y S .
50. W IL K IN  STR EE T. N.W.5. 

_______________________Gul. 1147.   47

B U R D E T T E  & CO. L T D .

Stock

Reconditioned A.C. and D.C. Motors and S tarters Equal 
to  New.

STONHOUSE STR EE T. CLAPHAM. S.W.4.

D ay and n igh t service. MACaulay 4 5 5 5 .^

A  num ber of D.C. Generators, 100 kW . 500 volt, 250 
r.p .m ., Crompton, for coupling. F irs t class. Low 

prices.—The Electroplant Co., W embley, Middx. 1172

A  num ber of Hcenan Brakes, 1.000-5.000 b .h .p ., absorb
ing. Complete. Quick sale.—The E lectroplant C o- 

Wembley. M iddx. 1174

A .C. and D.C. House Service Meters, all sizes, quarterly 
and prepaym ent, reconditioned, guaranteed one year. 

Repairs and recalibrations.—The Victa Electrical Co.. 47. 
Battersea High S treet. S .W .ll . Tel. B attersea 0780. 19

A .C. and D.C. Motors, all s ize s ,'la rg e  stocks, fully 
guaranteed.—Milo Engineering Works, Milo Road. 

E ast Dulwich. S.E.22 (Forest Hill 4422). 0403

A .C. Motors, l /5 0 th  h.p. to  3 h .p ., from stock, for 
essential work only.—The Johnson Engineering Co.. 

5, Spencer Street. Leamington Spa. 57

A l t e r n a t i n g  se t, input d .c .  soo volt, o u tpu t a . c .  
400 /3 /5 0 . 100 kVA, on bedplate. F irs t class.—The 

E lectroplant Co., Wembley, Middx. 1173

A l t e r n a t o r .  500 kVA, 3-p.. 50 c.. 400/440 v.. 750
revs., d irect coupled exciter. 2 brgs., on bedplate. 

—Stew art Thomson & Sons, F ort Road, Seaforth. Liver
pool. 21. 58
X JE L T  Grinders or Sanders. 4" wide belt. £5 5s.: 6" wide 
- t>  belt. £10 10s— John E. R . Steel. Clyde Mills. Bingley. 
Phone 1066. 52
T nL E C T R IC  Bulbs of all descriptions for all purposes.

from 1.25 v . to  20 v . ; Torch Cases. Batteries. E lec
tric Lamps. P rom pt delivery.—Suplex Lamps L td .. 50. 
G ray’s Inn R d .. London, W .C .l. Tel. Holborn 0225. 1110 
T ^X H A U S T  Fans. new. 14". 1-phase, 200/250 v., 1,900 

cu. f t./m in ., £11 15s.—Southern Ignition Co. L td -  
190. Thornton Road, Croydon. 75

F OR sale, 1 Brook (Squirrel Cage) Motor. 7£ h .p ., 200 
volt, single-phase, 50 cycles, speed 1.500 r.p .m .. with 

sta rte r  and main switch; 1 Brook (Squirrel Cage) Motor. 
5 h .p -  single-phase, 50 cycles, speed 1.400 r.p .m ., w ith 
s tarter and main switch, semi-modern type . Both motors 
in excellent condition. Can be seen a t—12a, W est Central 
Street. W .C .l. 6595

F OUR identical 150-kW. ” Weir Sulzer/E.C.C.'*
Diesel-driven Generating Sets. 220 volt D.C.—Stew art 

Thomson & Sons, F o rt R d -  Seaforth, L 'pool, 21. 74

H EAVY duty  Arc Welding P lants. 200 amps. Price 
£31 10s. complete. Also Spot Welders, £36 15s.— 

John  E . R . Steel. Clyde Mills. Bingley. Phone 1066. 50
T  E S L IE  Dixon & Co. for Dynamos, Motors. Switchgear, 

Chargers and Telephones.—214. Queenstown Road. 
Battersea, S.W .8. Telephone. MACaulay 2159. N earest 
R ly. S ta . : Queen*s Road, B attersea (S.R.). 18
] \ / fO T O R  G enerator Sets and Convertors, all sizes and 

voltages from £ kW  up to  500 kW in stock.— 
B ritannia M anufacturing Co. L td .. 22 /26 . B ritannia W alk. 
City Road. London, N .I. Telephone, Clerkenwell 5512. 
5513 & 5514. 28
IV TO TO R ISE D  £" Bench Drilling Machine. 13 speeds. 
-L’ -l £11 11s.—John E . R . Steel. Clyde Mills. Bingley. 
Phone 1066. 51

NAM EPLATES. Engraving, Diesinking. Stencils. Steel 
Punches.—Stilweil & Sons L td ., 152. F ar Gosford 

S treet. Coventry. 14
'M ’O. 18. 40-s.w.g. Insu-Glass covered. Plain or Enamelled 

Instrum ent Wires, from stock. — Saxonia, Roan 
Works, Greenwich, S.E.10. 29
/~ \N E  75-h.p. M otor, S tarter and Condenser complete.

L.D .C.. 410 volts, 3-ph., slip-ring, 520 r.p .m ., fitted 
with 10 X 10 “ V ”  pulley. Perfect condition. Can be 
inspected a t 94a-104a. Uxbridge Road, W est Ealing. 
London. W .13.—Ealing Timber L td . 6594

P ORTABLE Engine-driven Welding Sets, o u tpu t 75/ 
350 amps., brand new. Government licence to  pu r

chase. delivery stock.—G ladiator W elder Sets L td .. 18. 
Leicester Road. Sale. Martchester. 49

R OTARY Converters in stock, all sizes: enquiries 
invited.—Universal Electrical. 221, City Road. 

London. E .C .l. . 16
Q E L F -P rim ing  Electric Pum ps. 300 g.p .h ., £11 11s.— 

John  E. R . Steel. Clyde Mills. Bingley. Phone 1060. 53 
Q T A F F  Time Checking and Job  Costing Time Recorders 

(all makes) for quick cash sale. Exceptional con
dition. W rite— Box 528, Smiths, 100, Fleet Street. 
London. E.C.4. 31
rpR A N S F O R M E R  Lead-in Wire. 7 /38  and 14/38 s.w .g- 
J -  Insu-Glass finished, various colours, stock.—Saxonia. 

Greenwich. S.E.10. 34
rpR A N S F O R M E R S, single and three-phase. All types 

up to  10 kVA.—Woden Transform er Co. (Phone. 
Bilston 41959). Moxley Road. Bilston. Staffs. 12
1  Q -bobbin horizontal Stranding and P aper Lapping 

Machine, bobbins 7" wide X 9" dia. Two 4-head 
Quadding Machines, arranged for m otor drive, bobbins 
13" wide x  18" dia.—George Cohen. Sons & Co. L td -  
Wood Lane. London. W .12. 1176
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6 -volt. 3.000-amp. (or 12-volt. 1.500-amp.) Canning 
Plating P lan t, w ith exciter and driving m otor wound 

for 400 volts. 3-phase. 50 cycles, all mounted on base
plate. O verhauled, ready for im mediate use.—George 
Cohen, Sons & Co. L td ., Wood Lane, London. W.12. 
T e le .: Shepherds Bush 2070. 1180
Q C -k W  Brow ett Steam  Generating Set, 220 volts D .C .: 

Weir Feed Pum p. lO i" x  7" x  21"; GO-kW Allen 
Crude Oil Generating Set, 220 volts; Fuel Oil Tank, 17' x  
O' d ia .—H arry  H . Gardam  & Co. L td .. Staines. GO
O C / y k V A  A lternator, 400 volts. 3-phase, 50 cycles, 750 

revs., with d irect coupled exciter.—Midland Coun
ties Electrical Engineering Co. L td ., Grice S treet. Spon 
Lane. W est Bromwich. 3B

I A A A k W  Turbo-A lternator Set, made by Metro- 
jV /W Y / politan-Vickers in 1920. 3-phase, 50 period, 

400 volts. Steam, pressure 200 lb s .; je t condenser. Apply 
P atons & Baldwins L td ., H alifax. Yorkshire. 1150

A R T IC L E S  W ANTED
BRA ID IN G  and Lapping Machines required for London 

factory. Send details. Apply—Box 1103, c /o  The 
Electrical Review.
/~ 10IL  W inding Machines w anted for essential w ork.— 

Box 63, c /o  The Electrical Review.
T pN A M E L L E D  Copper Wire w anted. Please s ta te  quan- 

ti ty , make, gauge and p rice.— Box 01, c /o  The 
Electrical Review.
"C^N G IN EERIN G  Technical Books (new or secondhand) 

w anted in any quan tity . A ttractive cash offers. Call 
—Third floor, 35G, Oxford S treet, W .l, or "  Stoneleigh.” 
S t. George’s Avenue. Weybridge. 62
T ^ X T R U D IN G  or Forcing Machines for rubber or P.V.C.

* required. Good price paid. Apply—Box 1102, c /o  
The Electrical Review.

MU LTIH EA D  Radio Valve F oot M aking M achine; 12- 
head m achine preferred, b u t 8-head m achine would 

be considered. Should be com plete w ith  necessary burners, 
etc ., b u t dies n o t required.—Box G592, c /o  T he Elec
trical Review.
W 7 A N T E D , R otary  Converters, any size.—Universal, 

221, City Road. London, E .C .l. 22

1 O O f V * 0n Lead Cable E xtruding  Press, preferably 
» V y v Jv / 2 tons per sq. inch working pressure.—Box 

1177, c /o  The Electrical Review.

W ORK W ANTED AND O FFER ED
M OTOR R E P A IR S

R EW IN D IN G  and Repairs. Small M otors and Electric 
Tools rewound and repaired by firm having long 

experience in this work. G uaranteed work and prom pt 
service. Large assortm ent of M otors available from stock.

S O U T H E R N  IG N IT IO N  CO. L T D .,
190, TH O ltN TO N  ROAD.

CRO Y D O N ..
T H O rnton H eath  4276-8. 37

R E W IN D IN G  A N D  R E P A IR S

W T E  rewind and repair any motors. A.C. or D.C., from 
'  » 1 h .p . to  500 h .p . Motors len t while repairs are being 

carried ou t. Established over 24 years.

W. H. S U G D E N  & CO. L T D .,  ~
Glenny R oad, Barking. Essex.

Phone, Rippleway 3302.
  ________ 48

"¡VTACHINING W ork, for Centre Lathes up  to  GJ in. 
-I-'-»- centres and medium-sized milling (good grade work 
preferred).—The London Electric F irm , Croydon. U p
lands 4871. 56

R E PA IR S. Clockwork Controllers, Time Switches.
Clocks and every kind of clockwork appliance used 

in connection with electricity repaired quickly by skilled 
staff. Inquiries welcomed. R epresentative will call in 
London area if required.—J .  W . & R . E.' Hughes. 58. 
V ictoria S treet. London, S .W .l. Phone. V ictoria 0134.

6417

A G EN C IES
A G EN CIES required. South of England, including the  

London a re a : (a) Cables: (b) Small Switchgear: (c) 
Transform ers; o r any lines suitable for d istribution for 
wholesalers’ business.—Box 40, c /o  The Electrical Review.

December 29, 1944

A GEN CIES required for London, South of England, for 
th e  following: (1) Domestic electrical appliances; 

(2) Brass electrical accessories, switch plugs, etc. ; (3) Con
duit. A dvertisers have clientele w ith every wholesaler in 
the territory  m entioned. Im m ediate turnover can be 
guaranteed. E ither commission or buying basis. P ost
war arrangem ents considered.— Box G4. c /o  The Elec
trical Review.

E IR E . Agency firm open to  represent m anufacturers 
on sole selling rights, im mediate or post-war. P ro 

gressive organisation established. Replies to—Box 1148. 
c /o  The Electrical Review.
T ^S T A B L IS H E D  Firm  requires E lectrical, Radio. Screws 

and P lastic agencies.—Box 6578. c /o  The Electrical 
Review.
"lyTAN U FA CTU RERS’ Agents, covering the  whole of 

G reat B ritain and  Colonies, are  desirous of con tact
ing m anufacturers w ith a  view to  sole selling Tights (either 
commission or buying), post-war arrangem ents considered. 
—Box 23. c /o  The Electrical Review.
'A / f  A NU FACTURERS or concessionaires seeking 
B -L  jive agent in Scotland are invited to  com municate 
with advertiser, who has first-class connections am ongst 
electrical/rad io  wholesalers, contractors, radio dealers. 
Replies in confidence. Address—1310. Wm. Porteous & 
Co.. Glasgow. 0593

ED U CA TIO N A L N O T IC ES

L A T E S T  A .M .I.E .E . R E S U L T S

IN the  recent Exam inations held by the  Institu tion  of 
Electrical Engineers 477 Candidates s a t who had 

taken B .I.E .T . courses. Of these 457 were successful in 
passing the  exam inations. We believe th is record of 457 
successes o u t of 477 en tran ts  has never before been 
approached by any oral or correspondence tu torial 
organisation, and indicates th e  very high efficiency of 
the modern system of Technical T raining which we have 
laid down.

The B .I.E .T . tu to rial organisation is w aiting to  assist 
you either w ith a short specialist course or complete 
training for a  recognised exam ination.

We have available a  large full-time staff of instructors, 
while th e  efficiency of our extensive organisation is a 
byword among engineers

W E G U A R A N T E E — 44 NO P A S S — NO FEE» »

May we send a  copy of "  EN G IN E E R IN G  O PPO R 
T U N IT IE S ” ?- Containing a  great deal of useful advice 
and detailed inform ation on over 200 Home-Study Courses 
and exam inations, th is handbook is of very real value to  
the am bitious engineer.

Our highly inform ative handbook will be sent F R E E  
and w ithout obligation on request.

B R IT IS H  I N S T I T U T E  O F E N G IN E E R IN G  
T E C H N O L O G Y .

Established 1927— over 200,000 students.
12, Shakespeare House, 17, 18 & 19, Stratford Place, 

Oxford Street, London, W .l.
____________ 33

Great Possib ilities for 
T E C H N I C A L L Y  Q U A L IF IE D  E N G IN E E R S

K ey Men In W ar-Tim e and Afterw ards

rT U IE  finest posts and the great m ajority  of posts in 
■*- G reat Britain in this w ar are technical. T he same 

will be the case when the w ar is over. The vast increase 
in mechanisation now being applied to  war purposes will 
then be suitably utilised in reconstruction, and in trade  
and commerce. Take a  recognised Engineering Quali
fication through home-study w ith the T .I.G .B .. whose 
Students have 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 Engineer’s 
Guide to  Success,”  containing the  world’s w idest choice 
of engineering Courses—over 200—covering all branches: 
Electrical. Aeronautical. Mechanical, Wireless, etc.

T H E  T E C H N O L O G IC A L  I N S T I T U T E  OF  
G T . B R IT A IN ,

35, Temple B ar House. London, E.C.4.
77
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W ALTER KIDDECO.LT&
LUX WORKS, BELVUE RD, 

NORTHOLT. MIDDSX.

L U X
T H E  S A F E , C E R T A I N  
F I R E  P R O T E C T I O N

Tried and proven fire extinguishing 
without mess.
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M ISC ELLA N EO U S
* D  A TTERY  Chargers Modernised. Y our old Charger made 

like new by specialists. Conversion from valve to  m etal 
rectification. Send for interesting leaflet ' 'Q .D . '’ on this 
service.—R unbaken Electrical Products, M anchester. 1. 45

D ON’T P a r t W ith Y our Plans, Produce blue prints 
and black line copies, etc ., in your own office w ith

ou t glass frame, privately and economically. “ Arcoflex ” 
Copiers from 28 shilling». As supplied to  H.M. Govern
m e n t.— W . R . Boughton, 53, Kenley Road, Merton, 
London. S.W .19. 43

P HOTOGRAPHY-. A photograph says more than  a 
thousand words. Realistic photographs for catalogues, 

brochures and general reproduction purposes for present 
and after-the-w ar uses. Records made of present work, 
premises, e tc .— Miles & K aye L td .. Industrial P hoto
graphers. 100, Southam pton Row, London. W .C .l. Tele
phone, H O Lborn G858. Established over 50 years. 1045

ELMET CONTACTS

C O P E L M E T  (C opper-tungsten) 

and S I L V E L M E T  (Silver-tungsten)

For Switchgear and Circuit-breakers operating 
in air or under oil.

W rite :
C O M P O U N D  E L E C T R O  M ETALS LTD.
o r  r i n g :  A BBEY  193» 42 PA L L M A L L, S .W .I

W E L W Y N
9/ U n i û û i l e

Wüz-Waimd Resiŝ oïs

-Immediate D eliveries
"  T rium ph  "  Puses are  In s to ck , 
fo r Sw itchboard  a n d  B u sb ar 
M ounting , Id all ra tin g s  from 
5 am ps. 260 vo lts to  350 am ps.
500 volU .
P ro m p t deliveries of all ty p es  of 
D is trib u tio n  B oards , Including 
H .B .O .

T he on ly  R evrlrable II.O . Fuse 
Inco rpora ting  b o th  p ressure self- 
align ing  c o n ta c ts  an d  v en te d  
explosion cham ber In baso.

Sole Patenteei  and  M anu facturert :—
T h e  C a s tle  F use & E n g in e e r in g  C o . L im ite d  

l Castle W orks, 31/35 C heste r S tree t, Liverpool 8 
V Phone: Royal 1610. Grams : ** C orundum , Liverpool ”

W E L W Y N  E L E C T R I C A L  
L A B O R A T O R I E S  L I M I T E D
W E L W Y N  G A R D E N . C I T Y  ■ H E R T S

VITREOUS ENAMELLED
I w. in- looon
LACQUERED
¿w. in - i8oon 
T Y P E  A P P R O V E D
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ASTOR BOISSELIER 
& LAWRENCE LTD-

s)\LE S DEPT.-

N O R F O L K  H O U S E , 
S T R A N D

N O R F O L K  S TR EE T 
L O N D O N , W .C .2

l  ou  ca n  R ely

“  If It’* to be got — we’ll get It I ”

E. Da W .S O 11 (Lamp Factors) Ltd .
10 G ray’s  In n  Road, London, W .C.l
H O Lborn 5341-2. G ram s: 41 Edawslcko, Holb, London "

FOR L A M P S  
OR B U L B S

R I V A L  L A M P S  L T D .
Electric  Lamp Manufacturers 

Ace of Spades, Kingston By-Pass, Surrey
Phone : ELMBRIDGE 3623 & 5666

on

S e rv ic e  & S a t is fa c tio n
■ ■ h K you deal w ith

D aw son (Lam p Factors)
L td., W holesale D istri
bu tors to the Electrical 
Trade for 30 years, w ith 
an unsurpassed reputa
tion  for personal attention 
to  all your electrical 
requirem ents even under 
present day conditions.
Large stocks o f all avail
able types o f  E.L.M .A.
Lamps, C.M .A . Cables, 
Fluorescent Fittings, etc.

A S suppliers of W axes and Di- 
e l  e c t  r  i c C o m p o  u n d s t o  

G overnm ent specifications to  th e  
leaders in th e  Electrical Industry, 
we have established a repu ta tion  
second to  none for ou r

0  K E R  I N

W A X E S
As specialists in the  m anufacture 
of W axes, o u r  Research facilities 
are  a t the  disposal of those who 
req u ire  a W ax for any technical*  
purpose. O u r  W axes are used 
for Service com ponents.
A.I.D. AND C.I.E.M.E. TYPE 
APPROVED FOR ARCTIC AND 
TROPICAL CONDITIONS.

Lons< i£t •—
Temple Bar 5927

WIRE 
GUARDS 
HANDLES 
BASKETS

BALSALL HEATH WIREWORKS 

B’ham ' BIRMINGHAM 12 C althorpe  1733

AUTOMATIC 
VOLTAGE, A C. FEEDER 

SPEED A N D  OTHER 
REGULATORS

COX=WALKERS LTD.
C O X P A R  D A R L IN G T O N
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SA M UEL JO N E S & CO.,LTD
16-17 NEW BRIDGE STREET.E.C.4. PHONE: CENtral 6500

M t m
the 

a  f f i l a c h - o u t

“  B R IG H TER  ”  D A YS are coming for 
LIG H T IN G  EQ U IPM EN T.
Specialists in Fluorescent, Mercury and 
Sodium Lighting.

Schemes prepared to meet the 
requirements of the Factory Act

W. H. STOHi (Western) lid.
57 REDCLIFFE HILL, BRISTOL I m j m

W.H. STONt&(o.(Cflrdiff) ltd.
1G <& 17 HI LLS TERRACE, CARDIFF
On M inistry of Supply, M inistry of A ircraft 
Production, Adm iralty Lists, etc.

Phone : 
Cardiff
6 5 7 6
6 5 7 7

A
5
U 
S

I
B  
L 
I  
L

'g
H

\
G

'D i r e c t - O - l i t e

C.M.C1IURCHOLSE LTD..
ClARENDON WORKS .CURENDON CROSS. LONDON.W II. 
T .I.p hon ., PARK 8617-8 W«g«»>»:"l.lTEFITINS NOTARCH"

S W I N T O N  (Manchester) & L O N D O N
■J Telephones : SWInton 2273, (4 lines). LONDON. Chancery 7623

G L A S G O W  • L E E D S  * B IR M IN G H A M  ■ C A R D IF F  
Full Technical Data supplied on quoting ref. =. ! l  .
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Azrzmmm
Dura wire I 
El«trk»l Work

lid
be SureÙ

0URATU8E 
& WIRE LTD. 
flCCS RGkS.1 ' mm**.

1 Tusoustx.

E r ^ t z  S u b s t i t u t e
D U  R A W ! R E S  & D U R A G A B L E S
ARE NOJ A WAR EMERGENCY. SUBSTITUTE 

They a re  naS » su b stitu te  at all in th e  sense . 
in which this irritating word is generally used. 
OURAWIRES AND DURACABIES have the ir own 
OUTSTANDING PROPERTIES and  will play the ir 
pa rt in building the New World as they a re  

h e lp in g  to  w in the  war.

m m u m u i

A L S O  " C o r r u j o i n t ”  A ll-M e ta l G as
ket* , T a y lo r ’* C o r ru g a te d  P ack ing , 
C o p p e r  J o in ts  a n d  W a s h e r s ,  C o m 

p re s s e d  A sb e s to s  J o in t in g s ,  S h im s , 
a n d  K in g h o rn  T y p e  M e ta llic  V alves, 
ta b w a s h e rs  t o  s p e c if ic a tio n s  

Write for Brochure

C O R R U G A T E D  P A C K I N G

AND SHEET METAL CO. LTD.
GATESHEAD - ON - TYNE

ELEVEN  TYPES

Fully illustrated descrip- 
fisign ( | |  tive folder on application

G R E LC O  Ltd., Grelco W orks, Hopcott, IVIlnehead, Somerset

Cjrelco
M U L T I - P L U G

ADAPTORS

L IM IT  S W IT C H  
F o r  H eav y  D u ty  
(cover removed)

C R A IG  &  D E R R IC O T T  L TD .
_  , , Teddesley W o rk s  _ ,Telephone : T elegram s :

W a lsa ll W A LSA LL 44 C ra d c r,
3 5 7 2  W a ls a l l”

THESSCO

M E L T - E S I
fo r  lo w - te rrp e ra tu re  

Brazing



December 29, 1944 E le c tr ic a l  R ev iew (Supplement) 75

_  ,  D ET ER M IN ES
THE ( O I L PERFORMANCE

^■ 4 qe

*  A C C U R A C Y  
*  UNIFO RM ITY  

*  R E LIA B IL IT Y  
*  SERV ICE  

*  CO M PETITIVE PRICES
EXPRESS DELIVERIES D A IL7 IS  LOSDOH AREA

T h e  VARLEY MAGNET COMPANY
B L O O M F IE L D  R O A D

woo, WOOLWICH, S.E.18’P H O N E : W A T F O R D  4494

A “H etw ay” P rod u ct
B O W L FIRE  
E L E M E N T S

L IT H O L IT E  IN S U LA T O R S & 
ST. ALBANS MOULDINGS LTD

W A T F O R D

w ith  A d ju s ta b le  C e n t r e s  
an d  M ult i-p in  C o n ta c t s  ;
give a choice of 3 sizes of 
pins and allow for variation 
of space between pins.

The w orld-w ide use of 
'  A V O ”  Instrum ents is 

strik ing  testim ony to  th e ir  
outstanding  versatility, 
precision and reliability. 
In every sphere of elec
trical te s t w ork  they 
are appreciated for the ir

d e p e n d a b le  accu racy , 
w hich is often used 
as a standard  by wjiich 
o th e r Instrum ents are  
judged. There Is an 
“ A V O ** instrum ent for 
every essential electrical 
test.

Orders can now only be accepted which bear a 
Government Contract Number and Priority Rating.

Sole Proprietors and Manufacturers :
A U T O M A T IC  C O IL  W IN D E R  & E L EC TR IC A L 
E Q U IP M E N T  C O ., L T D ., W in d e r  H o u se , D ou g las  
S t r e e t ,  L o n d o n , S .W .I . Phone : V ictoria 3404-8.

FR O M

PRICES 2 / 8  SUBJECT

M E T W A Y  — ——  ̂ LTDI I Ł  I T T r t  I IN DUSTRIES L  1
(Formerly Metropolitan Electric Supplies)

K I N G  S T R E E T ,  B R I G  H T O  N .  I
Phone : Brighton 4456 PBX. Grams : 4,M etway," Phone, Brighton

Type
A B M

“ Metway ”  supplies 58  
different types of Bowl Fire 
Elements. Send Id. stamp 

for LIST M Y C I/"  E .R .”
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Index to Advertisers
PAGE

A ir D ucts  L td ......................................................................... 46
A irscrew  C o. L td ....................................................................  65
A sto r Boisselier & Law rence L td ....................................  72
A u tom atic  C oil W inder & Elccl. E qu ipm ent C o. L td . 75
B abcock & W ilcox L td ....................................................... 38
B arns, W ., & S o n ................................................................... 54
Belling & C o . L td ....................................................................  12
B ow thorpe E lectric C o. L td .............................................. 52
B raithw aite  & C o. Engineers L td ....................................  8
B ritish A ero C om ponen ts L td .........................................  18
B ritish  M ica C o. L td ...........................................................  78
B ritish Pow er T ransfo rm er C o. L td ...............................   24
British T hom son-H ouston  C o. L td ...................C over i & 5
B ritish V acuum  C leaner & Engineering C o . L td   60
Burgess P roducts  C o. L td ..................................................  36
B urt; B oulton  & H ayw ood L td .........................................  62
C ab le M akers’ A ssocia tion ................................................  14
C anning, W ., & C o. L td ....................................................... 32
C arter, H . W ., & Jam es L td .................   72
C astle Fuse & E ngineering Co. L td ................................  71
C hurchousc, C . M ., L td ....................................................... 73
C ity  Electrical C o ....................................................................  78
C om pound  E lectro M eta ls L td .........................................  71
C onnolly’s (Blackley) L td ..................................................  39
C onstructo rs L td ....................................................................  50
C orrugated  Packing  & Sheet M eta l C o. L td ..................  74
C ox-W alkers L td ....................................................................  72
C raig  & D errico tt L td ...........................................................  74
Critchley Bros. L td ................................................................ 48
C ro m p to n  P ark in son  L td .................................... 16, 37 & 59
C ryselco L td .............................................................................  30
D aly te  E lectrical C o. L td ................................................  80
D avis & T im m ins L td ...........................................................  80
D aw son , E ., (L am p F ac to rs) L td ....................................  72
D esou tte r Bros. L td ................................................................ 3
D o n o v an  Electrical C o . L td .............................................. 80
D o rm an  & S m ith  L td .................   29
D rydcn , T hom as, & Sons L td .............................................  80

c o v e r e d  W ITH E N A M E L  C O T T O N  
SILK V A R N I S H  GLASS
E N A M E L  A N D  PAPER

Sample* a n d  Prices on A pp lica tion
MADE BY

F. D. S IM S LTD.
H A ZELH U R ST  W O RKS, RAMSBOTTOM, LANCS 

Telegrams i Telephone:
“ SIMS, RAMSBOTTOM ”  RAMSBOTTOM 2213/4

PAGE
D u ra tu b e  & W ire L td ...........................................................  74
Edison Sw an Electric C o. L td .............................................  28
E lectric C onstruction  C o . L td .........................................  34
E lectric Lam p M anufactu rers’ A sso c ia tio n ................  63
Elexcel L td ...............................................................................  48
E . & M . D evelopm ents L td .............................................   58
Erg R esistors L td   ..................................................  54
E vans L ifts L td ......................................................................... 55
Everett Edgcum be & C o . L td .............................................  40
F erran ti L td .........................................................................11 & 23
G eipcl, W illiam , L td ...........................................................  61
G eneral E lectric C o. L td ..............................................21 & 66
G en t & C o. L td ....................................................................  35
G lover, W . T ., & Co. L td ..................................................  20
G relco  L td ................................................................................ 74
H alex L td ..................................................................................  44
H artley  & Baldwin L td ....................................................... 78
H ea trac  L td .............................................................................  1
H enley’s, W . T .. Telegraph W orks C o. L td ..................  13
H ew ittic E lectric C o. L td ........................   53
H iggs M oto rs  L td .................................................................. 19
H oover L td ................................................................................ 76
H opkinsons L td ....................................................................  77
H ów den , Jam es, & C o . (L and) L td ................................ 42
H ow ells (E lectric M otors) L td .................................... C over Hi
Ig ran ie  E lectric C o. L td .................................................. C over ii
lo c o  L td ......................................................................................  57
Johnson , R ichard , & N ephew  L td ....................................  50
Jones, Sam uel, & C o. L td ..................................................  73
K idde, W alter, C o. L td ....................................................... 71
L ancash ire Cables L td ...........................................................  54
L ancashire D ynam o & C ryp to  L td ................................ 49
Lcgg (Industries) L td ...........................................................  62
L itho lite  Insu la to rs  & St. A lbans M ouldings L td   75
L iverpool E lectric C able C o. L td ....................................  22
L on d o n  E lectric F irm  ..............................................  62
L ondon  Electrical C o . (B lackfriars) L td ....................... 64
M acpherson, D onald , & C o . L td ....................................  36
M atthew s & Y ates L t d . .* . . . ............................................ 73

(Continued on page 78)
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D u rin g  the  w a r , th e  m anu factu re  of the 
H oover, the  W o rld ’s  Best C le a n e r , has 

.... of c o u rs e  c e a se d .
In stead , the  w h o le  of o u r  r e s o u rc e s , v e ry  
c o n s id e ra b ly  e x te n d e d , h av e  b e e n  
d e v o te d  to the  m anu fac tu re  of m any 
ty p e s  of e lec tr ica l m ach in es , p ro d u c e d  in 
v e ry  la rg e  q u an titie s , in c lu d in g  R otary 
T ra n sfo rm e rs .
F or o b v io u s  re a s o n s  w e  a re  n o t a b le  to 
g iv e  full de ta ils  of the  w ide  ra n g e  of th e se  
p ro d u c ts , b u t it can  b e  sa id  th e y  have 
fulfilled a la rg e  v a r ie ty  of p u rp o s e s .
The e x p e r ie n c e  thus  g a in e d  d u r in g  the 
w ar w ill b e  at the  d isp o sa l of all d e m a n d 
ing  p re c is io n  e n g in e e r in g  b o th  fo r  p o s t
w ar H om e an d  E x p o rt T ra d e .

H O O V E R
L i m i t e d

M a n u f a c t u r e r s  o f  th e  W o r l d ' s  B e s t  C le a n e r  

P E R I V A L E  • G R E E N F O R D  * M I D D L E S E X
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norctm

FUEL - !  
— SAVED

B Y  H O P K I N S O N S '
AUTOMATIC ELECTRICALLY-CONTROLLED

SOOT BLOWERS
S e q u e n c e  o f  o p e r a t i o n s  a u to m a t i c a l ly  
c o n t r o l l e d  f r o m  c e n t r a l  c u b i c l e

HOPKINSONS LIMITED-HUDDERSFIELD
LondonOffice: 34 , Norfolk Street,Strand,W.C.2

Z E N IT H
( r E 9 D . T R A D C - M A « k )

THE ZENITH ELECTRIC CO. LTD.
Z e n i th  W o r k s ,  Vil liers  Road 

W il le sd en  G reen ,  L ondon ,  N .W .2
Phone: WlUesden 4087-8-9 

Grams: “ Voltaohm, Phone, London”

A670/386I

Improved Type

CERAMIC 
EMBEDDED RESISTORS
of th e  h igh es t  quali ty ,  com plying 
w ith  ail G o v e r n m e n t  Specifications

Please a llow  us to send you a co p y  
o f  o ur d escrip tive  catalogue
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Index to Advertisers
(Continued from  page  76) p a g e

M cG regor, R obert, Sc C o  ..................................... 60
M .C .L . Sc R epe tition  L td ..................................................  1
M eta lastik  L td ......................................................................... 17
M ctropolitan-V ickcrs E lectrical C o. L td .................. 9 & 47
M etw ay Electrical Industries  L td ....................................  75
M idland Electric M fg. C o . L td ......................................... 33
M .K . E lectric L td ................................................................ 55
N alder B ros. & T hom pson  L td .........................................  15
N ew m an M o to rs ..................................................................  31
N o n -F e rro u s  D ie C asting C o . L td ....................................  60
P ark er, F rederick , L td ........................................................... 52
P arm iter, H ope 8c Sugden L td .........................................  79
Parsons, C . A ., & C o. L td ..................................................  6
P. & B. Engineering C o. L td .............................................  62
Philips L am ps L td ............................................................C over iv
P rem ier E lectric H eaters L td .............................................  51
P u ltra  L td .................................................................................. 29
Radcliffe, H enry, Sc Co. L td .............................................  46
Ratcliffc, F . S ., (R ochdale) L td ......................................... 58
R ecord  E lectrical C o. L td ....................   61
R esistances L td .................................... ; ................................ 60
Rcyrolle, A ., & C o. L td ....................................................... 45
R iley, R o b ert, L td ................................................................ 52
R ival Lam ps L td ....................................................................  72
R oss C ourtney  & Co. L td .................................... : ...........  1
R o th e rh am  & Sons L td ......................................................  65
S anders, W m ., & C o. (W edncsbury) L td ....................... 26
Scholcs, G eorge H ., & C o. L td ......................................... 44
Scott, H ugh J ., & Co. (Belfast) L td ................................ 79
Sheffield Sm elting C o. L td ..................................................  74
Siem ens B rothers & C o. L td .............................................  25
Sim m onds A erocessories L td .............................................  43
Sims, F . D ., L td ....................................................................  76
S tandard  T elephones & C ables L td ................................ 2
S terling V arnish C o. L td ....................................................... 10
S tone, W . H ., & C o. (C ardiff) L td ....................................  73
Stu rdy  Electric C o. L td ......................................................  50
S tu rtevan t Engineering C o . L td . . ; ................................... 7
Sutcliffe Spcakm an & C o. L td .........................................  58
Thew , E dw ard  H ., L td ....................................................... 80
T ube P roducts L td ................................................................ 27
V an D o rn  Electric T o o ls ..................................................... 56
V arlcy M agnet C o ..........................................................   75
V critys L td ................................................................................ 41
V ulcanised F ib re L td ...........................................................  4
W ard  & G oldstone  L td  ..................................... 57
W ardle Engineering C o. L t d . . . !  C over iii
W elw yn Electrical L aborato ries L td ................................ 71
W estm inster Engineering C o. L td ........................   1
W estool L td .............................................................................  78
W ilcox, E dw ard , & Co. L td .............................................  46
W ilm ot-B rceden L td  : ............................................ 48
Y oung A ccum ulato r C o. L td .............................................  58
Z en ith  Electric C o. L td ......................................................  77

i The fact tha t goods made of raw m aterials In short : 
: supply owing to w ar conditions are advertised In this : 
: Journal should not be taken as an Indication tha t : 
: they are necessarily available for export

CON DUIT FITTINGS

W E MANUFACTURE AN EX TEN SIV E  
RANGE OF SCR EW ED  FITTINGS. 
W RITE FOR CATALOGUE N OW

Hartley & Ba ld w in  Ltd .
A R B A L  H O U SE

7 N E W H A L L  ST., BIRMINGHAM 3 

 W H O LESA LE O N L Y ........

BOBBINS
AND

WASHERS

B R I T I S H  M I C A  C °  LTD• B E D F O R D

T E L E P H O N E
P utn ey
«4281-3

P U T N E Y  1 ’ 
LONDON S.W . 15
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A ll incorporating Aeropex 

re m rc b le  cartridge fu ses, 

giving high breaking capacity 

and thermal capacity.

'hope's  p a t e n t s !

v n t t  type M a r . 

Iro n c la d  d i s t r i c t ,  

boards.

available

■switches.

■se service

FAMOUS BELFAST INDUSTRIES

No. 2. THREAD

m m m
Every housewife knows that the finest 
thread comes from Belfast. This  
reputation for superior quality pro
ducts is shared by Scott E lectric  
Motors. Every model, from 5  h.p. to 
250 b.h.p., conforms to the same high 
degree of design and workmanship  
which has earned for Scott Motors
the reputation for “ dependability.”

W e can despatch e x -sto c k  3-phase, sq u irre l cage m otors up to 25 b.h.p.

# f o e / f a s t -
j a r  E l e c t n ë  M o to r s

HUGH J.SCO TT 8 CO.(BELFAST) LTD. VOLT WORKS , BELFAST . N. I R E L A N
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Telephone
20221

EDWARD H.THEW L” ~
1 1 .0 1 * *  S H U T  N (W C A S T lt-O N -T Y N f

T h o s  D R Y D E N & S o n s  L fd .
TalepSooM-

PRESTON
4677

N ote  the  tongue which 
ensures perfect and 
p erm anen t contact. Easy 
to  fix. N uts cannot 
tu rn . AH sizes from  half to  tw o  inches

THE DONOVAN ELECTRICAL CO. LTD. 
BIRMINGHAM 9

E le c tr ic a l M a n u fa c tu re r s  a n d  S to c k h o ld e r s

P r in te d  in  G re a t  B r i ta in  a t  T h e  C h a p e l  R i v e r  Paras, A n d o v er, H a n ts ,  a n d  p u b lish e d  b y  ELECTRICAL R e v ie w , D m m a >
a t  D orset H ouse, Stam ford S tree t, London, S .E .l. ’

“ D E C O ” R&*ii£d M I D
f a b r i c a t e d

S P R IN G  C O N T R O L L E D

R A D IA L DRUM
to  reel in 50 feet i* d iam eter 
•4-core flexible T.R.S. cable. 

M anufacturers o f Cable Reel
ing D rum s, spring, pow er 
driven, counterw eighted , 
d irec t coupled and hand 
opera ted , to  su it all applica
tions w here loose trailing 
cables are em ployed.
D A L V T E  E L E C T R IC A L  C O . L T D .

W e st R o w . N orth K en sin g to n , W .IO  
Telephone: LA D broke 3066

•

We ore m anufacturers 
o f Screw s, Sm all Turned  
P a r t s  a n d  I n s e r t s .  

Enquiries Invited.

•  W e  a r e  n o w  a b le  t o  
su p p ly  Brass  o r  
S tu d d in g  f r o m  s to c k  In 
t h e  fo l low ing  s izes  :

0—8 BA 
i " — } "  W h i t w o r t h

Su p p l ied  in 12 inch 
len g th s  in g ro ss  bundles .  
Specia l  len g th s  su p p l ie d  
to  o r d e r .

Enquiries are invited by the 
Empire’s largest general engravers for.—
ENGRAVED BRASS, CAST BRASS A N D  ALUMINIUM, 
E N A M E L L E D  B R O N Z E  A N D  C H E M I C A L L Y  

ENGRAVED -PLATES of all types In all languages 

Samples and quota tions for large o r  small quantities 
upon request. Phone o r  w rite .

G 7 i(7 tc ro e d
m m m  8________



December 29, 1944 E l e c t r i c a l  R e v ie w

H O RIZO N TAL OR 
VERTICAL MOUNTING 
FO R  L A R G E  B S S  

C O N D U IT  B O X .

For local lighting 
on Machine Tools 
and Assembly 
Benches.

HOWELLS (ELECTRIC MOTORS) LID.
HAN LEY, STOKE-ON-TRENT, ENGLAND

WARDLE
om eM i

USIKITSM© 
(FDTTTDK1©S

Pr i c e  L i s t  L587  
on a p p l i c a t i o n

LONDON: Palmers Green 5428 
MANCHESTER: Oidsbury 4709

BRISTO L: 25916 
NEW CASTLE: 28617

BIRMINGHAM: Central 7909 
STO KE-O N -TREN T: 29624

“  f r a n l e M  ”

SataChf £nc£a&ed
Matoxd

•  All sizes from  £  t o  5 h .p .  n ow  available

•  N o  la rger  th an  p ro t e c te d  ty p e

•  S up e rsed es  all fan-cooled ty p es

WARDLE ENGINEERING CO. LTD.
O L D  T R A F F O R D .  M A N C H E S T E R  16 
L O N D O N  3 4  V IC T O R IA  S T R E E T . S W . I_______________



the Sea
o f

the sea ; white surf and leaning 
palms . . . but underneath, out 
o f  sight, the foundations go 
down deep and wide to the bed 
o f the ocean.
So, too , with great industrial 
o r g a n is a t io n s  l ik e  th a t o f  
Philips. Their achievements

and the high reputation o f  
Philips products are broad- 
based on persistent research, 
sk ille d  te c h n ic ia n s , h igh ly -  
developed factories and long- 
accumulated knowledge and 
experience o f  the application o f  
electricity to the needs o f  the 
modern world.

P H IU P SP H I L I P S  é
L A M P S  *  R A D I O  *  X - R A Y
C O M M U N I C A T I O N S  E Q U I P M E N T

A N D  A L L I E D  E L E C T R I C A L  P R O D U C T S

PHILIPS LAMPS LIMITED. CENTURY HOUSE. SHAFTESBURY AVENUE, LO N D O N . W .C .2  ( io o p>


