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ELECTRIC  

WATER HEATING

c f Ku
Isn’t  it  w ond e rfu l how  the  w ho le  
w e ig h t o f a hu lk  Is held on a 
s lender cord w hich, when 
severed, releases the  vessel to  
s lide dow n the  slipways.

It Is a v ita l Heatrae p rin c ip le  
never to  a llow  the  launching o f a 
new Heatrae design u n til i t  is 
adjudged f i t  to  take  “  to  w a te r ”  
in an e ffic ie n t way.

Balance in design and construc
t io n  ? Yes.

LEADERS IN

H E A TR A E  L T D ., N O R W IC H  P H O N E  : N O R W IC H  25131 G R A M S  : H E A TR A E , N O R W IC H

Sole Manufacturers of
“  WESTMINSTER ”  ARC LAMPS

V IC T O R IA  R O A D , W ILLE S D EN  JU N C T IO N  

L O N D O N , N .W .IO

NOZZLE HOLDERS
to the spec
ific require
ments of our 
customers

Makers of all 
types of re
petition pro
ducts from 
the bar in all 

metals

M  C I  and REPETITION LTD-Pool Lane- Lapqlgi) B irm in gh am .

THE “FACILE” 
TERM INAL

Send fo r  Prices 
and L is t o f all 
k i n d s  of  

Term ina ls

ROSS CO U R TN EY
A S H B R O O K  R O A D ,  L O N D O N ,  N .  19

For 
Photography 

and 
Medical 
purposes

M A K E R S  O F —
E le c tr ic  W e ld in g  M ac h in e s  and  

P a te n t S ca lin g  M ach ines .
S p o t, S e a m  and B u t t  W e ld e r s .
** W e s tm in s te r  ”  C a rb o n  B rush  

H o ld e rs .
“  P a r t r id g e  ** E a r th in g  D evices  and  

P res su re  D e te c to rs .
D y n a m o s , M o to r s ,  A lte r n a to r s  

an d  T r a n s fo r m e r s  R e w o u n d  
an d  R e -c o n s tru c te d

Telephone :  W illesden 1700, 1701
T e le g ra m s: "R e g e n c y , Phone, London ”

The WESTMINSTER  
ENGINEERING CO. LTD.



MADE BY McKECHNIE BROf
Brass Rods, Stampings and Non-Ferrous Ingot Metal Manufacturers Telephone: Edgbaston 3501

R O T T O N  P A R K  S T R E E T .  B I R M I N G H A M  1 6  Telegram.: -McKechnie. Birmingham."

E l e c t r ic a l  R e v ie w
McKechnie Non-Ferrous 
Ingots are uniform in 
composition and therefore 
easier to  melt and handle. 
Produced by a perfect 
p l a n t  u n d e r  c o n s t a n t  
supervision to the correct 
analysis, the McKechnie
range of Non-Ferrous 
Ingots covers the entire 
need of the Brass Foundry. 
McKechnie Chill Cast Bars 
are closer in structure  
than Sand Cast Bars and 
possess greater hom o
geneity and resistance
with an absence of segre
gation. They are clean,
concentric and sound.

A p a r t  f r o m  th e  s a v in g  on  
to o l costs an d  la b o u r  w h ic h  
n a tu r a l ly  fo llo w s  th e  use o f  
C h il l  C a s t  as a g a in s t S and  
C a s t B a rs  th e  sav in g  in  
scra p  an d  tu rn in g s  is  v e r y  
c o n s id e ra b le .

June 9, 1944

Oil-Immersed Iren-Shielded

Fo r  S h o r t -C ir c u it

P r o t e c t io n

D e s i g n e d  t o  w i t h s t a  
•epeatedly the tremend  
¡tresses to which they may 
je  subjected under external 
ihort circu it conditions.
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ELECTRICAL CONTROL GEAR

bill rewirable 
arc Damping type 
Fuses or 
‘English Electric“ 
h.r.c.cartridge>.

MANCHESTER GLASGOW- 
BELFASTBURTON-ON-TRENT 
EXETER  •SOUTHAMPTON

L O N D O N : A  W Z E L L E Y  
7 3 , GREAT P E T E R  ST., 
W E S T M IN S T E R ,  S M I BILL SWITCHGEAR LTD

BIRMINGHAM-20
B I L S W IT C H “ B I R M IN G H A M8 /R C H F IE L D S  ■ SO U  ( A  L IN E S )

BIFURCATED TUBULAR & SOLID RIVETS
SAW SCREW S-UPHOLSTERY NAILS 
DRAWING PINS E T C ....................

ON A D M IR A LT Y , A IR  M IN IS T R Y  AND M IN ISTR Y  OF SU PPLY L ISTS .

Today we can supply only those products 
which are authorised as Essential so tha t 
your valued patronage must be fo rfe ited  
tem porarily to enable us ta  make our 
contribution to the W a r E ffort.

We look fo rw ard  to the tim e when we shall 
once more be able to give you the service 
fo r  which we have long been noted and we 
apologise fo r  our inab ility  to serve many 
o f  our numerous friends un til existing 
trade restrictions are w ithdrawn.

ffl¿ccA¿tvzd
M

7Z¿vetd

-S.&D.RIVET COMPANY
(PROP.iSTEELS & BUSKS LTD.)

ARIEL WORKS - TEMPLE ROAD
LEICESTER
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I t  to o k  many, many weeks fo r  the  news o f N e lson ’s B attle  
o f th e  N ile  to  reach th is  cou n try . To-day—imagine a w o rld  
w ith o u t te legraph ic  and te lephon ic  com m unica tion , w hereby 
news is flashed fro m  one side o f the  ea rth  to  the  o th e r  in 
a s p lit second. I t  is all a m a tte r o f sm ooth  w o rk in g  in 
the  various cons tituen ts  o f the  w hole .

In the  fie ld  o f im proved e lectrica l com m unica tions,“  W alsa ll ”  
has played no small pa rt in sm oo th ing  the  w ay fo r  cables 
th ro u g h  th e  “ sna g” —free sm ooth  in te r io r  o f “ W alsa ll ”  
C ondu its  and th ro u g h  C o n d u it F ittings w ith  bushed en tries  
o ve r w h ich  cables can be d raw n w ith o u t ris k  o f abrasion.

Improved communications? 

Decidedly!
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S w it c h  b o a
.

C la s s  B P 1 1 f F 7  
' F la m e p r o o f
M in in g  U n i t s

FU L L Y  T E S T E D  F O R  
S H O R T -C IR C U IT  D U TY

THE BRITISH THOMSON-HOUSTON CO..LTD.
CROWN H O U SE, A LD W Y C H , LO N D O N , W.C.2.

ß ik  F L A M E P R O O F
t h ) s w i t c h g e a r

CLASS B
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E L E C T R O  
Z I N C I N G
"G a lv a n a x ”  so lu tio n  fo r  w ro u g h t 
iro n ’ and steel provides an alkaline 
bath th a t can be operated in s im ila r 
m anner to  C adm ium . The fin ished 
p ro d u c t is equal in  co lo u r to  th a t o f 
C adm ium , and is an e ffic ie n t p re 
ven tion  o f rust.

“ G a lvanax”  E le c tro -Z in c in g  Solu
tio n  is fast w o rk in g  and th ro w s  w e ll.

&• C? UP

GREAT HAMPTON S TR EET
BIRM IN GH AM  18
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This 9-panel Crompton D.A.2A Truck-type Switchboard is 
fitted with solenoid-operated circuit breakers, electrically 
remote controlled from the panel shown. The declared 
rating is 150 MVA, system 11 kV, 3-phase, 50 cycles. 
Testing at the Crompton Short-Circuit Testing Station 
made certain of good performance at this rating.

CRomPTon^PRRKinson
. L I M I T E D
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TH E PO CK ET

TESTOSCOPE
Size of a Fountain Pen

A convenient 
rapid
fault-finding 
instrument 
for use 
on AC 
or DC 
Circuits

F O R  T E S T I N G

SWITCHES OPEN CIRCUITS

LIVE CONDUCTORS LEAKAGES 

EARTHS INSULATION VALUES 

NEUTRAL WIRE POLARITY

CONTINUITY, ETC.

DRAKE&GORHAM 
W HOLESALE LTD.
77 LONG ACRE, LO N DO N , W .C .2

T e le ph on e  : T E M p le  Bar 3993 
M A N C H E S TE R  :29 P iccad illy . B R IG H T O N  : 24 M a rlb o ro u g h  
Place. G L A S G O W : 182 St. V ln c e n r S tre e t. B R IS T O L : 
2-4  C h u rch  S t., T e m p le . D U B L IN  : 2 C h u rc h  Lane, C o lle ge  

M id land  R ep rese n ta tive  : [G re e nW . T. BOWER, 184 Jockey Road, S u tto n  C o ld fie ld

Throwing a new 
light on accidents

A lthough accidents w ill happen, m any 
of them  needn’t. Lighting —  poor lighting is frequently  to blam e. In 
vestigation and research prove it, 
prove also th a t a scientifically planned lighting system, as created by Siemens, 
does reduce accidents— a vital con
sideration in these days of m an 
power shortage and increased dem ands on production.

PLA N N E D  Lighting w ith Siemens Lam ps can be the solution to the many production problems resulting from  inadequate lighting. . Our expert lighting engj. neers are ready 
advise — and without obligation.

S i e m e n s  E l e c t r i c  L a m p s  a n d  S u p p l i e s  L t d  
38/ 39 U  p p e r  T  h  a  m e  s S ( r e e t , L o n d o n ,  E . C , j
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E Q U IP M E N T  C O V E R IN G  E VE R Y  S ID E  O F  T H E  E L E C T R IC A L  IN D U S T R Y  
f r o m  L A R G E  T U R B O -A L T E R N A T O R S  T O  L A M P S  &  F R A C T IO N A L  H P . M O T O R S

T h e  M e tro v ic k  O rg an is atio n  is w o rld -w id e  and includes eng ineering  staffs 
and agents th orou gh ly  w e ll acquainted w ith  th e  country  in w h ich  they  o p e rate .

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

M E T R O V I C K ’S I L L U M I N A T I N G  E N G I N E E R S



10 E l e c t r ic a l  R e v ie w June 9, 1944

I t
f i nir
e
E
E
E
E
f it
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E

d e v e l o p m e n t s  i n  m o t o r  c o n t r o l  

5-M A TER IA L HANDLING
The material handling side of industry pro
vides many and varied opportunities for 
effective use of automatic motor control.

Electrical interlocking—almost insepar
able from any consideration of material 
handling plant control—finds perhaps its 
widest application in controlling the 
seq uence operation of conveyors, elevators, 

hoppers, skip hoists, etc., on all sorts of works at 
docks, power stations, collieries, iron and steel 
works, metal processing plant, and thelike. Such 
interlocking may embrace the simple control of 
two or three motors only, in a single sequence ; 
or may deal with the control of scores of drives, 
arranged in groups, for operation in any one of a 
number of predetermined sequences.

Arrangements may have to be made at the same 
time for individual control of any single motor or 
group of motors and, apart from operational con
trol, automatic visual indication may be essential, 
at some remote centralised control point, to show 
exactly what is happening. This is most important 
when, for example, large quantities of material are 
being moved continuously, and when faults not im
mediately attended to may have catastrophic effect.

The control gear itself may take the form of a 
single multi-motor control panel, 
or number of panels located at 
different points, or it may com
prise a number of starter switch
boards, in each of which the start
ing equipments for a number of 
drives are grouped together in 
a single construction, possibly 
also combining distribution gear 
with the starting equipments.

Sequence control, and material 
handling plant generally, is de
scribed in detail in Booklet No.
MC/C3.

BRf OK HIRSTv   ____________ /
B R O O K H IR S T  S W IT C H G E A R  L T D . - C H E S T E R

lUIIIIUIUmiLILlUlL-lUL

ililililililililililil
ilili li lilili lilililililaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiai

üai
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' i t  P O R  BEHIND
PRODUCTION

F E R R A N T I L T D ., H o ll in w o o d , L A N C S . L ond on  Office: K ern  H o use, K ingston?, W .C .2
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O U R p j | |  ALLIES

mm

D U T C H  C O U R A G E
I t  is  p a s t  o u r  u n d e r s ta n d in g  w h y  th e s e  tw o  w o rd s  sh o u ld  
h a v e  b een  a t t r ib u te d  to  m e a n  a  ty p e  of B r a v e r y  th a t  is  
S y n th e tic ,  b u o y ed  u p  o n ly  b y  so m e  a r t if ic ia l  s t im u la n t ,  
a s  o p p o se d  to  th e  b ra v e ry  th a t  is  in b o rn  in  th e  in d iv id u a l .
A n d  if  th e  r e a s o n  d o es e sc a p e  u s  .   n o  m a t t e r .  F o r
th e  D u tc h  th e m se lv e s  h a v e  d e m o n s tr a te d  t im e  a n d  a g a in  
w h a t  a  b a s e  m isc o n c e p tio n  i t  is  a n d  i t  w o n ’t  be  lo n g  
b e fo re  th e y  d e m o n s tr a te  th e  in c o r re c tn e s s  o f i t ,  b o th  to  
G e rm a n y  a n d  J a p a n .

A tribute to gallantry and self-sacrifice— and to the u n ity  of
purpose by which victory is assured ........................... Issued  by
S. O. Bowker, Ltd., 1 9 -2 1 , Warstone Lane, B irm ingham  1 8 .

I I

4
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h e w  L E Y
m o « »  ( g m s o i s

INSULATED CABLES
fo r

SHIPJWIRING
Varnished Cambric Insulated Cables are 
particularly suitable for electrical install
ations and wiring on board ship. The 
varnished cambric is comparatively non- 
hygroscopic and is eminently suitable to 
withstand the action of oil. The lead 
covered types of cable are recommended 
for installation in steamy or humid 
atmospheres.
We have had very wide experience in this 
field and can offer good deliveries, many 
types from stock.

Please ask  fo r  s to ck  list 
and le t us quote fo r  your 

requ irem ents .

HENLEY
Ca b l e s

C A M O IK  POD n \FAMOUS FOR OVER A CENTURY

W . T . H E N L E Y ’ S T E L E G R A P H  W O R K S  C O .  L T D .
MILTON CO U RT • W ESTCOTT • DOCKING • SU RR EY ?puajm K*ifipjM ts)DORKING PHONE: DORKING 3241 f/0 LINES) 

TELEGRAMS: HENLETEL, DORKING
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SINGLE OPERATOR AC.
WELDER
30-250 AMPS

The J. it  P. single operator 
A.C. we'der Is a sound 
investment tor the smal I or 
big user. The range Is 
30-250 amps, with smooth 
variation. By turning the 
handle above the control 
switch, the output current 
Is easily varied and clearly 
shown on the scales posi
tioned for clear reading 
by the operator.
Easy to move from one 
job to another and suitable 
for the semi-skilled, this 
set will save welding delays 
by allowing the work to be 
carried out on your own 
premises.
Robust Quality— J. & P. 
standard—the best.

JOHNSON & PHILLIPS LTD.
CH A R LTO N , L O N D O N , S.E.7

Telephone: G reenw ich 3244 (13 lines). Telegrams: “ Juno,”  C harlton , K ent

M Á  tU i (j/U iJäty-------
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FOR THE NATION’S 
FACTORIES, WORKS & PUBLIC SERVICES

The last w ar tau gh t th is co u n try  the  tre m en dous  
indu s tria l and m ilita ry  im portance o f na tion  w id e  

supply o f e le c tr ic ity . In the  q u a rte r ce n tu ry  th a t 
has elapsed e le c tr ic  transm ission by C .M .A . Cables 

has increased by leaps and bounds and is da ily  sus

ta in ing the  n a tio n ’s enorm ous p ro d u c tio n  o f m u n i

tions o f w ar.

CABLES

MEMBERS OF THE C .M .A .

Brltlgh Insulated
Cables Ltd

L iverpool E le ctric  
Cable C o  Ltd.

Connolly* (Blackley) 
Ltd

The Cralgpark E lec
tric Cab le Co. Ltd.

The M etropolitan  
E le ctric  Cab le 4  
Construction C o .'

Ltd

Crom ptonRarklnson  
Ltd. (D erby Cable*

L td )
The In field  Cab le  

W o rk * Ltd P lre lll-Cenera l 
Cab le W o rk * Ltd. 
(G enera l E le ctric

Co . Ltd .)  
St. H elen* C ab le 4 

Rubber Co. Ltd  
Siem ens Brother* 4  
Co. Ltd. (Siem ens 
■lectrlc Lam ps and 

Supplies Ltd ) 
Standard Telephone 

4  Cab le* Ltd  
U b Im  C ab le Co. Ltd

Rubbor C o  Ltd  
W  T  H enley's 
Telegraph W o rk *

Co. Ltd. 
Jobo— n 4  P h illie sEU

Advert, o f the Cable Makers’ Association, High Holborn House, 52-54 H igh Holborn, London, W .C .I.
Phone : H olborn  7633
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M otor Control Gear for

M e t r o v i c k  
M o t o r  C o n t r o l  

E q u i p m e n t  
co v e r s  all  t ype s  

for
all  app l i cat i onsC t a ^ 8

Write fo r  descriptive matter 
dealing with the type o f Control 
Gear in which you are interested.

H A 40I

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

Increase production by e^u[ ,"at1;5?VE E „s 1
»   —   M



BRITISH INSULATED CABLES LTD.
H e a d  O f f ic e :  P R E S C O T , L A N C S . T e l.  N o . P R E S C O T  6571

18 E l e c t r ic a l  R e v ie w  J u n e  9, \944

, /  ) w ik ^ . b o w e t* i v a n s m t s s i o n  h u e  j o b

Part o f a 66 kV Transm ission Line fo r  th e  Malakand 
H yd ro  E lec tric  Scheme, erected by B .I., w h o  w e re  also 
the  f irs t  to  e re c t a 132,000 V o lt O verhead Transm ission 
line in the  B ritish  Isles. T h e ir  specialised experience , 
ex te nd ing  ove r f if ty  years, is available to  engineers 
th ro u g h  the  “  B .I. T e ch n ica l'A d v iso ry  S erv ice .”



FOR TRANSFORMER AND DYNAMO' W

ELECTRICAL STAMPINGS
OF ALL DESCRIPTIONS

SPECIAL ALLOY SHEET FOR MAGNETIC TEMPERATURE

COMPENSATION - HIGH FREQUENCY WORK - RELAYS 

L ONDON O F F I C E :  P.O. B O X  255.  6, B R O A D W A Y ,  S.W.1.

guum  Will»    %

<fiÀLDWi!'i>
 ' —<
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‘STATFILE*
a link between planning 

and production
'v .  ' m

T h e tim e taken to 
get plans off paper on to steel, wood and con
crete can be reduced by 
the “ Statfile” Recorder.T he “  Statfile ” makes a small negative (6i f  x 4f") 
from  a drawing of any size: 
this negative takes the place 
of a tracing for storage and
record purposes. F rom  the negative a suitable enlargem ent 
can be m ade by the “ Statfile ”  whenever an enlarged copy is required  
— either for direct inspection, or for the production of blue prin ts, dyelines and so on. T hus 
the need for hm id-tracing is rem oved, and w ith  it a cause of d e lay : for the  cc Statfile ”  works a t Photographic speed, and w ith photographic accuracy.

T h is  is only one of the m any advantages of the “ Statfile ” : we shall be pleased to tell you m ore about this m odern drawing office equipm ent.
DEPT. I ,  ADELAIDE HOUSE, KING W ILLIAM  STREET, 
LONDON, E.C.4 Phone : MANsion House 8224PHOTOSTAT LTD.,

A ll “ S ta tfile  ”  m ateria ls are m anufactured in G rea t B r ita in  by Kodak L td ., exc lu s ive ly  
fo r Photostat L td ., “ S ta t f i le ”  is  the reg iste red  trade  m a rk  o f  Photostat Ltd .

/ /v D £  J  /  O A/

H e re  is show n a re c e n t d e v e lo p m e n t 
In F o w le r p ra c tice . The  C o m b u s tio n  
C h am be r, fo rm e d  d ire c t ly  and w h o lly  
in  th e  C y lin d e r  Head, com bines 
s im p lic ity  in  design w ith  g re a te r 
s tre n g th  and th e  e lim in a tio n  o f  
unnecessary parts .

Fowler eng ines provide pow er fo r  : 
T ra n s m itt in g , G e n e ra tin g , L ig h tin g  
and W e ld in g  Sets, a lso D iese l E le c tr ic  
L o co m o tive s  and C ranes, e tc .

I ) .
JOHN FOWLER &
T e le p h o n e  :  L E E D S  30731 to  8

CO. (LEEDS) LTD., LEEDS IO
T e le g ra m s : " F O W L E R .  L E E D S ."

Petro l Eng ines from  \k  
B .H .P . to  16 B .H .P .

D iese l Eng ines from  4 
B .H .P . to 200 B .H .P .
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D E L A R M E T '

Designed primarily for use in place of Ball Bearings and 
where high rotational speeds are not involved. They 
consist of two components, the rotary portion being of 
steel and the stationary portion of a special plastic material 
possessing a practically permanent graphoid surface.

Fu rthe r  deta i ls  and p a r t icu la r s  sent on request .

f le  f a  H u e  W a d ie s  l i d
IMPERIAL HOUSE • 84 REGENT ST. • LONDON • W -  I

Telephone : RECent 4901
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R E G IS T E R E D  A S S O C IA T IO N  M A R K

The Members of the

Association of Steel Conduit Manufacturers

Will be continued for the year commencing 1 st May, 1944

Full details o f the Scheme may be obtained from  any Member, any Authorised Wholesale Factor or from :

The Secretary, 
Association of Steel Conduit Manufacturers, 

25 Bennett’s Hill, 
Birmingham 2.

have pleasure in announcing that the

EXCLUSIVE BUYING BONUS
and

A D D IT IO N A L Q U A N T IT Y  REBATES
at percentages based upon 

annual purchases of A.S.C.M. Steel Conduit

The  M em bers o f th e  A ssoc ia tio n  are  :—

A L M A  & C R A N M O R E  TU B E  C O . L T D . S IM PLEX E LECTR IC  C O . LTD . 
B A R L O W , H . J., & C O . LTD .

M E T A LL IC  SEAMLESS T U B E  C O . LT D . 
STEEL T U B E  & C O N D U IT  C O .E LE C TR IC A L C O N D U IT S  LTD . 

G E N E R A L ELECTR IC  C O . LTD . 
G RIFFITHS, ISAAC, & SONS 
H IL D IC K  & H IL D IC K  
M c D O U G A L L , JAMES, L T D .

C o m p ris in g  :
C redenda  C o n d u its  C o . L td .
Perfecta  Tu be  C o . L td . 
S im p le x  C o n d u its  L td . 
S te lla  C o n d u it  C o . L td .

(M id d le s b ro u g h ) LT D . 
T A L B O T -S T E A D  TU B E  C O . LT D .
TIPPER BRO TH E R S  (B IL S T O N ) L T D . 
W A L S A L L  C O N D U IT S  L T D .

Advertisement o f the Association o f Steel Conduit Manufacturers, 25 Bennett’s H ill , Birmingham 2
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Crabtree “  SembStandard

REMOTE CONTROL UNITS
for specialised service

T"•HE range o f S tan d a rd  C rab tre e  rem o te  co n tro l 
u n its  is in ten d ed  to  m eet all n o rm a l co n d ition s  

o f service. T h e re  are, how ever, occasions w hen  
o perating  co n d ition s call fo r u n its  o f a m o re  specialised  
charac ter. T o  m eet these  req u irem e n ts  w e offer a 
selection  o f  “  S em i-S tan d ard  ”  rem o te  c o n tro l sw itches 
su itab le  fo r “  o u t - o f - th e  - o r d i n a r y  ”  app lications. 
T h ese  inc lude  th e  ifo n cased  w a te rtig h t p a tte rn  w h ich  

can be su pp lied  fo r e ithe r single po le  “  o n ” an d  “  o f f ” co n tro l, o r  fo r d u ty  
as a se lec tor sw itch .

A n o th e r  type  o f se lec to r sw itch  is illu s tra ted  at th e  left o f  th e  panel
above. T h is  is a single po le  changeover sw itch , an d  can b e  supp lied  w ith
o r w ith o u t a cen tra l “ o f f ”  p o sitio n . T h e  fro n t p la te  can, o f  course , be 
engraved to  th e  eng ineer’s specification . O f  th e  rem ain ing  tw o  sw itches sh ow n  
here, th e  first is reco m m en d ed  fo r use w hen  it is im p o rta n t th a t  the  s to p  
sw itch  shall b e  im m ediate ly  obv ious. T h e  u n it on  th e  r ig h t is fitted  w ith  
m u sh ro o m  b u tto n s  and  has an  advantage over th e  s ta n d a rd  p a tte rn  in  t at 
it p rov ides a larger area o f finger surface.

C R A B T R E E
N A M E  • S Y N O N Y M O U S  • \V I T i l  -  P R O G R E S S  • I N  ■ A C C E S S O R I E S . .  A N »  • T C . I G E A  R

■ C ra b tre e  ”  (R e g is te r e d )
C .5691232 A d v t . o f ] .  A .  C ra b tre e  &  C o . L t d . ,  W a ls a ll ,  E n g la n d
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W hen the Pr im e  M in ister

STREET LIGHTING 
E Q U I P M E N T

IN  hundreds of Cities and Towns throughout the 
country Revo Street Lighting Equipment w ill be 

there to restore one of the most desired comforts 
of peace. Others w ill urgently require new 
installations. Be ready. PLAN N O W  for post
war street lighting and ask our Illuminating 
engineers foi their assistance. There is no obligation.

REVO ELECTRIC Co. Ltd. TIPTON, Staffs.



BSS T Y P E  SS FU SEBO A R D S ( 

214
WITH \  

SWITCHES /

H  R.C . FUSES — 250A C 3  &  DC3

250
VOLTS

W AYS
LIST NUMBERS MAX. SIZE OF 

INCOMING
W ITH 15 AMP 
S P. SWITCHES

W ITH IS AMP 
D.P. SWITCHES

CONDUIT KNOCKOUT

4 S W D  254S S W D  254D 1"
i r6 S W D  256S S W D  256D

8 S W D  258S S W D  258D i r

10 S W D  2 5 10S S W D  25I0D i r

12 S W D  25I2S S W D  2512D i r

14 S W D  25I4S S W D  25I4D 1V
16 S W D  25I6S S W D  25I6D \ i "

T h ESE B O A R D S  IN C O R P O R A T E  D O U B L E -P O L E  FUSES.

BSS T Y P E  SS F U S EB O A R D S 250
2 |4  H .R .C . FUSES —  250A C 3 &  D C 3  VOLTS

(Max. rating 25 Amps.) __________ _

WAYS
LIST NUMBERS MAX. SIZE OF 

INCOMING 
CONDUIT KNOCKOUT

DOUBLE-POLE
SINGLE-POLE 
& NEUTRAL

4 SD 254 SN 254 1"

6 SD 256 SN 256 I F

8 SD 258 SN 258 i r

10 SD 2510 SN 2510 i y
12 SD 2512 SN 2512 11

14 SD 2514 SN 2514 i r

June 9 , 1 9 4 4  t L E C T R iC A L  R e v i e w

‘ENGLISH ELECTRIC’ FUSEGEAR
for Q U IC K  D E L IV E R Y L!ST No 1
U R G E N T  R E Q U IR E M E N TS  FO R A U T H O R IS E D  P R IO R IT Y  A V A IL A B L E  E X -S T O C K  O R  S H O R T  D A T E

W AYS

WHEN ORDERING QUOTE LIST NUMBERS & SPECIFY CURRENT RATING OF CARTRIDGE-FUSE LINKS REQUIRED 

P u blication  F G 'IO 3 listing these and o th er ty p e s  o f  Q u ic k  D e livery  fu seg ea r  
sent on request

BSS TYPE  NS FU S EB O A R D S 440
2  | 4  H .R .C . F U S E S -4 4 0 A C 4  &  D C 4  VOLTS

(Max. rating 20 Amps.)

T H E  E N G L I S H  E L E C T R I C  C O M P A N Y  L T D .
— S T A F F O R D  — _ _ _ _ _



We m anufacture anl 
s iv e  range o f A it  
and Oil Immersed 
B reakers, a wide var^ 
Sw itchgear and con3 
a ll typ es o f Sw itcbbol

J. G. STATTER & C O .  LTD., 82 V IC T O R IA  STREET, L O N D O N ,  S.W
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1

!dverlUiij

15 0 0 BM P.

n u u c t i o n

BRUSH m o to rs  ensure 
th e  co n tin u o u s  f lo w  o f 
s p e e d e d  p ro d u c tio n . 
C om pactness and a dap t
a b il ity  a re  th e ir  o u t 
s tan d ing  fea tu res . W h a t
eve r th e  a pp lica tio n  
th e re  is a size and typ e  
to  s u it  th e  m o st e xac tin g  
need. The  p ho tog ra ph  
show s a B rush m o to r  
o p e ra tin g  saw m il ' 
m a ch ine ry , a ty p ic a l 
a p p lica tio n .

T heB R U S H  E l e c t r ic a l  E n g in e e r in g  Co.Ltd ..L o u g n b o r o u g h . Eng l a n d .
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L R m p S

* f u e l U a t c J w c d  n e e d  ( } & o d  X e w ifid

C R V S E L C O  • L I M I T E D  B E D F O R D
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Fully automatic-yet simple
The in g e n u ity  of M .E.M .'s th orou gh ly  tried out d esig n s is apparent in 
the " A ulo-M em ota  " Star-Delta Starter. By various sim ple but effic ien t  
d e v ic e s  it g iv e s  fu lly  autom atic motor protection  against o ver load s, 
a llo w in g  a tim e la g  for m om entary ov er lo a d s. It is se lf-resettin g , and  
g iv e s  autom atic star-della  ch a n g eo v er , w ith  adjustable tim e d e la y , to 
suit starting co n d itio n s . The sim ple w a y s  b y  w h ic h  all this is ob ta ined  
m ean reliab le  operation , e a sy  m ain ten an ce and lo w  price. For motors 
up to 15 h .p . the M.E.M. “ Auto-M eraota " is your starter.

. %

r a t i h n  Ge3 ,  . S- A n  e C t r'¡Dg 0 £*<?/■ . • /[¡I

SWITCH, FUSE AND z'S& 'Z?- 
MOTOR CONTROL GEAR

A N D  L O C A L I S E D  L I G H T I N G  E Q U I P M E N T  -iff ' l3/>3. 'Pn>ent

k
MIDLAND ELECTRIC MANUFACTURING CO. LTD ., TYSELEY, BIRMINGHAM, I I  0ê r /

L ondon S how room s and S tores : I M anchester S how room s and Stores
21-22 R athbone Place, Lon do n , W . l  | 48-50 Chapel S tree t, S a lfo rd , 3

’°tor o/
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A Peep at the Tomorrow ofPeace-Time
“  COWES REGATTA "

W h a t m o re  splendid s ight than th e  big yachts th rash ing  
th roug h  Solent waters in  a fresh  breeze, ca rry in g  eve ry  
s titch  o f canvas the y  can stand ; decks all awash as th e ir  
lean bows crash and slice th e ir  way th ro u g h  th e  tu m b lin g
seas.

A nd how like  ou r Ensign Lam p, in th e  m a rve l th a t th ings 
so apparen tly  fra il can bear so im m ense a s tra in . Soon, 
we tru s t we shall see o u r w h ite  ens ign 'd  yachts and Ensign 
Lamps again prov ing  th e ir  suprem acy.

M ean tim e  p roduc tio n  m ust co n tin u e  on P rio rity  dem and .
The needs o f the  na tion na tu ra lly  com e firs t, and Ensign 
are p roud to  con tinue  N ationa l Service.

d e

m p s

ENSIGN LAMPS LTD., PRESTON, LANCS.



H EENAN &  FRO UDE L IM IT E D
E N G IN E E R S  W O R C E S TE R  E N G LA N D

_ Ä E _

ENCLOSED CIRCUIT

AIR COOLERS » & : & a « t <& <8 i ®. *  •
FOR VENTILATING TURBO-ALTERNATORS

s S 8 s § l
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A s y m b o l  o f  
r e l i a b l e  m e t e r i n g

Manufacturers :

CHAMBERLAIN

S IM PL IC IT Y —always a feature o f  C. & H. design is
strongly evident in this com bination  m eter. O ne set o f 
term inals and  connections ensures correct insta llation .
The testing and adjusting o f  the m eters is sim plicity itself.

& HOOKHAM LTD., BIRMINGHAM
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A.C.WELDING-EQUIPMENT
THE REYROLLE

A.C.
CURRENT 

REGULATOR
STRONGLY CONSTRUCTED 
FOR USE OUT OF DOORS 

NO TAPP IN G -SW ITCH ES

INFINITELY FINE 
CURRENT-VARIATION 

FROM 
7 0  TO 3 0 0  AMPERES

THE ILLUSTRATION 
INCLUDES 

A REYROLLE 
WELDERS' 

DISTRI BUTION-BOX 
AND A 

C. A . PARSONS 
WELDING- 

TRANSFORMER

COMPLETE A .C .MULTI-OPERATOR 
WELDING-INSTALLATIONS

TO B .S .I07 I '.1943 R E Y R O L L E
HEBBURN-ON-TYNE ENGLAND



SUPPLIES FOR 
ESSENTIAL PURPOSES ONLY

L. G. H A W K IN S  &  C O ., LTD .
3 0/35, D R U R Y  L A N E ,  L O N D O N ,  W .C .2

Phone: Tem ple B ar 5 8 1 1
A PRODUCT OF THE PRESSED STEEL COMPANY L IM ITE D

EMERGENCY 
PORTABLE
LIGHTING

War-gained experience of ways to improve indus 
trial refrigeration, to lower cost of production, 
and to make the most economical use of vital 
materials will be used by Prestcold engineers to the great benefit of the kitchen of the future. They will be able to take the lead in making refrigerators at low cost for every type of home. 
For the future health o f the Nation a refrigerator is a desirable addition to every home. For the 
“ quick-frozen"  foods which will be available after the war refrigerators will become an absolute necessity to all.
Prestcold have designed a model of 4J  cubic 
feet capacity for mass production at a popular 
price. It presents the following advantages which are well w orth n o tin g :
Storage capacity of ap- Height adaptable by vary-
proximately 4£ cubic feet, ing position of supportingwhich will hold all the frames,
perishable foodstuffs for n r -  , , ,a family of four. Lefngerator can be bn,It
Larder space rendered ^ o  kstchen fitments wtth
unnecessary. Dry goods ^ a r d  space above and
and non-perishable food- £ mv 1 
stuffs would be kept in Design provides for ade-
kitchen cupboards. quate ventilation of mech-Waist-high refrigerator anism without the necessity
door, allowing access to for special air-bricks orinterior without stooping. ducting.

PRESTCOLD

June 9, 1944

+  H EAVY DUTY

*  R E L IA B L E

★  HEAT
REGULATION

•4r CAST IN TERIOR 
AND EXTER IO R

Please state voltage required

M A D E FOR T H E  F A C T O R Y
Thousands in use

P rice  6 9 / 6

A  practical, s tu rd y , 
6 - v o lt  lan te rn  fo r  
A.R.P., C iv il Defence, 
fac to ry  use, etc. 
V ery  adjustable, 
bo th  arms free 
when m oun ting  a 
ladder. Price 27/6 
w ith  b a tte ry  o r  
25/- w ith o u t b a tte ry , 
plus purchase tax.

N O T E
V A R IE T Y

O F

P O S I T I O N S

T he  above are  
tw o  exam ples of 

“  S U P R E M E  ”  
G uaranteed E lectric  Products

3 4  E l e c t r ic a l  R e v ie w

This waist - high 
refrigerator m ay  
sell the house . . .
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OVERHEAD 
LINE FITTINGS.

Cone Type Mid-span Tension Joint 
for Steel Cored Aluminium Con
ductors of 'IS --175 sq. in. copper 
equivalent section.

Cone Type Tension Clamps for Steel Cored 
Copper Conductors of 025-‘075 sq. in. copper 
equivalent section.

Aluminium Repair Sleeve for Steel Cored 
Aluminium Conductors up to • 175 sq. in. 
copper equivalent section.

Non Tension Joint for Steel Cored Aluminium 
Conductors from -l up to '175 sq. in. copper 
equivalent section.

A small selection from the range of Overhead Line fittings of the well-known 
British Ropes design, which are now manufactured in our own shops. Quick 
deliveries of many types can be offered from components in stock. Prompt 

quotations for standard or special designs.

Our experience is at your disposal.

TELEPHONE T " " ” ” TELEGRAMS
S O U T H A M P T O N  I  B  I  '* P I G E K A Y B E L114* (5 L.NES). 1 I R  E  LLI" U  E N E R A L  S0UTHAM™N-

C A B L E  W O R K S . Ltd., S O U T H A M P T O N .
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... for successful high -  
temperature operation

in electrical machinery

IjevycQi

PURE GLASS INSULATION, 
FLEXIBLE, RESISTANT TO 
ACIDS, OILS, ETC.

Operates at temperatures which w ou ld  

quickly destroy other types o f insulation.

N o w  available in all sizes o f  round wire  

between 010 " and • 144”

W rite  fo r  sa m p le s an d  te c h n ic a l d e ta ils  t o :

THE LONDON ELECTRIC WIRE COMPANY AND SMITHS LIMITED

CHURCH ROAD . LEYTON . LO N D O N , E.IO
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MATHER & PLATT LTD
P A R K  W O R K S M A N C H E S T E R  10.

in  T yp e u n d  ~f£rß arm an ce
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T H E  M O D E R N  W A Y  O F
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The Executive Floor in a modem Bank

Sooner or la ter, i t  dawns upon m ost o f us th a t  we spend a th ird — or more— of our lives 
in an  office. Once th a t  grim  fact is recognised, a reasonable degree o f office com fort 
becomes a  common-sense provision. B u t, com fort ap a rt, a w ell-planned office is as 
necessary as a well-equipped m achine shop, and  E lec tric ity  m akes im p o rtan t'¡con trib u 
tions to  efficiency.
T he offices o f th e  fu tu re  will m ake still g reater use of E lec tric ity  for lighting, heating , 
com m unications, book-keeping, tab u la tin g  an d  o th er rou tine work.
Cables are arteries o f comm erce, and  th e ir  developm ent keeps well ab reast o f require
m ents. W hen the  new offices o f the post-w ar era arise, there  will be new and 
im portan t additions to  th e  range of__

ST HELENS CABLES
ST. H E L E N S CABLE & R U B B E R  CO. LTD ., SLOUGH. T E L E P H O N E  : SLO UG H  20333
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TRADE MARK

I N D U S T R I A L
ELECTRIC APPLIANCES

S O LO N  Ind u s tr ia l E le c tr ic  App liances 
are  designed fo r  p ractica l use u nd e r fac to ry  
co nd itio ns . They are ro b u s t and e ff ic ie n t. .

The S olde ring  Iro n  illu s tra te d  is re p re 
senta tive  o f a range w h ich  includes models 
w ith  various types o f b its  su itab le  fo r  a 
w id e  va rie ty  o f jobs.

T h e  Insu la tion  S tr ip p e r p rov ides  a qu ic k  
m e thod  o f severing  th e  in su la tio n  nea tly 
w ith o u t damaging the  c o n d u c to r, by means 
o f an e le c tr ic a lly  heated w ire .

The SoL e r P ot m ain ta ins J ib . s o lde r at 
w o rk in g  te m p e ra tu re .

Please w r ite  fo r  F o ld e r Y9.

W . T . H E N L E Y ’S T E L E G R A P H  W O R K S  C O . ,  LTD .  
M IL T O N  C O U R T ,  W E S T C O T T ,  D O R K IN G ,  S U R R E Y
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W e  look forward 
to tlie day wken  
we can once again 

offer

MAGICOAL FIRES
eantime our entire effort is for Victory

[ j e w e l

A Kingdom has been offered for 
a horse . . . but even greater, in 
the time o f emergency, was the 
value o f having available the 
process for the production of 
“ SA N W EST ” jewels when 
supplies o f other instrument 
bearings were cut off almost 
overnight. The “ SA N W E ST ” 
V Type bearings which have been 
produced since those vital days 
have given complete satisfaction 
under the most arduous conditions.

In 3 sixes: i , i£  and 2 mm.

S A N G A M O  W E S T O N  L T D .  E N F I E L D  M I D D L E S E X
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Engineers and Managers
Separate or Combined Functions ?

I  A ST w eek w e rep o rte d  th e  ap p o in t-  
. m en t o f  C ap t. T . L o c k e tt as genera l 

m an ag er o f  the  S to k e -o n -T ren t E lec
tricity  D ep a rtm en t. H e h ad  been m an ag er 

o f the u n d e rtak in g  since th e  re tirem en t 
o f  the la te  M r. C . H . Y eam an , exercising 
jo in t co n tro l w ith  M r. H . L. M ills (w ho 
is now  retiring ) as eng ineer to  th e  D e p a r t
m ent.

T he ap p o in tm e n t w as m ad e  on  the  
reco m m en d atio n  o f  th e  E lec tric ity  C o m 
m ittee w hich ra ised  a d iscussion  a t  th e  
C ouncil m eeting  involv ing  th e  o ld  q u estio n  
w hether a n  en g in eer o r  a  com m erc ia l 
m an  was th e  b e tte r  eq u ip p ed  to  ta k e  ch arg e  
o f  the  m o d e rn  electric ity  su p p ly  u n d e r
taking.

No Generating Plant
In  th e  o p in io n  o f  a  very  la rg e  m a jo rity  

o f  th e  C o m m ittee  the fact th a t  th e  D e p a r t
m en t n o  lo n g er o p e ra te d  a  gen era tin g  
s ta tio n  m ad e  th e  tech n ica l asp ec t o f  th e  
business o f  less im p o rtan ce  th a n  th e  
com m ercial side. T h is view  secured  
general su p p o rt a t  th e  C o uncil m eeting , 
b u t A ld erm an  H . Leese, a  fo rm er ch a irm a n  
o f  th e  E lec tric ity  C om m ittee , p u t  th e  case 
fo r  th e  o th e r  side.

H e said  th a t  a lth o u g h  th ey  h a d  one 
o r tw o b rillian t yo u n g  eng ineers in  their 
service th e  C o m m ittee  reg ard ed  them  
as “  b ac k -ro o m  b o y s.”  T h is w as a 
m atte r w hich  he  view ed w ith  g reat concern . 
I f  la rg e  in d u stries  cam e to  th e  d istric t 
a fte r th e  w ar an d  w an ted  to  open  big  
w orks th ere , th e  p resence o f  a  ch ie f 
eng ineer in  ch a rg e  o f  th e  u n d e rtak in g  
w as essen tia l. W ith o u t such  an  official

E *

th e  city  w o u ld  be deg rad ed  in th e  electrical 
w o rld  to  th e  th ird  ran k .

T h e  g enera l sub jec t w as d iscussed  a t  
som e leng th  in  o u r  co lum ns befo re  th e  
w ar a n d  since th en  the  p rogressive closing 
d o w n  o f  pow er s ta tio n s  h as s tren g th en ed  
the  p o sitio n  o f  th o se  w ho co n sid e r the  
business side o f  an  u n d e r tak in g  to  be 
p a ra m o u n t. W hile, o f  course , th e  absence 
o f  a  pow er s ta tio n  does n o t m ean  freedom  
fro m  all techn ica l resp o n sib ility  it is 
p ro b a b ly  tru e  th a t  th ere  a re  m o re  eng ineer
ing  p ro b lem s o n  th e  gen era tin g  side th a n  
in d is tr ib u tio n . B u t it m igh t b e  said  
th a t  th is is also  a n  a rg u m en t fo r  the  
ap p o in tm e n t o f  a  co m m erc ia l m anager, 
free fro m  tech n ica l w orries, in a  genera ting  
u n d ertak in g . T his is ap p a ren tly  the 
d o c tr in e  h e ld  a t  H u ll, an  o u ts ta n d in g  
exam ple  o f  a  first-line u n d e rtak in g  w ith  a 
business m an  a t its head .

Changed Conditions
In  th e  ea rly  days, electric ity  supply  

w as p rim arily  an  en g in eer’s business. 
O nly  a n  eng ineer co u ld  co p e  w ith  the  
day -to -d ay  p ro b lem s req u irin g  im m ediate  
decisions w ith o u t reference to  h igher 
au th o r ity . B u t th e  eng ineering  aspect 
h as  becom e m o re  settled , th o u g h  still n o t 
m erely  ro u tin e , an d  the  em p h asis  is now  
u p o n  service a n d  sales. T h e  h ea d  o f  a  
su p p ly  u n d e r tak in g  m u st be an  expert 
o rgan iser, a d m in is tra to r  an d  salesm an.

C o nsequen tly , a  so m ew h at n a rro w  
engineering  tra in in g  m ay  be a  h an d icap , 
b u t th is  is tru e  on ly  o f  th o se  w ho  do  n o t 
lo o k  b eyond  the  u n d e r ta k in g ’s fuses in to  
th e  co n su m ers’ m inds. M an y  exam ples
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have p ro v e d  th a t  eng ineers a re  cap ab le
o f  p ro g ressive m an ag em en t an d  th a t  a
co m b in a tio n  o f  com m erc ia l a n d  tech n ica l 
ab ility  is the  th in g  to  seek. T he b ro ad en in g  
o f  th e  en g in eer’s tra in in g  w hich  is n o w  
reco g n ised  as very  d esirab le  sh o u ld  p ro v id e  
a  g re a te r  su p p ly  o f  such  m en.

W h il e  th e  b o rd e r  line 
Engineers and betw een  science a n d  en- 

Scientists g ineering  m ay  co n 
v en ien tly  b e  trace d  fro m

the p o in t a t w hich  eco n o m ic  fac to rs  com e 
in to  p lay , w h a t is needed  in  rea lity  is a 
m e th o d  o f  s tr ik in g  a  b a la n ce  betw een  
v a rio u s  co m p e tin g  cla im s fo r  a t te n tio n  
w ith in  th e  fram ew o rk  o f  p ra c tica l c o n 
d itio n s. B road ly , th is  b a lan ce  eq u a tes  tru e  
ex p en d itu re  o n  p la n t  w ith  co s t o f  energy 
th ro u g h o u t its  life. M r. D . J. B o lto n ’s 
a rtic le  in  th is issue show s th a t  th e  tendency  
show n in  B ritish  electrical p ro d u c ts  is o f  
th e  r ig h t k in d  an d , in d eed , m ig h t be 
p ro fitab ly  ex tended . I t  will be necessary , 
how ever, to  e d u c a te  th e  pu b lic  to  ap p rec ia te  
th a t  th e  ad v an tag es a re  w o rth  p ay in g  for.

A t  a  m ee tin g  o f  th e  
“  Brown ”  C o u n c il o f  th e  In c o r-  

Memorandum p o ra te d  M u n ic ip a l E lec
tr ic a l A sso c ia tio n  la st w eek 

i t  w as d ec ided  th a t  th a t  b o d y ’s p ro p o sa ls  
co n cern in g  th e  ow nersh ip  o f  d is tr ib u tio n  
a n d  g en e ra tin g  s ta tio n s  an d  a  n a tio n a l 
s ta n d a rd  b u lk  su p p ly  ta riff  sh o u ld  be 
su b m itted  to  th e  M in is te r  o f  F u e l an d  
Pow er. T h a t, how ever, w as n o t th e  last 
o f  th e  m e m o ra n d a  fo r  th e  m u n ic ip a l 
selected  s ta tio n  ow ners w ho, generally , do  
n o t agree  to  th e  h an d in g  ov er o f  th e ir  
p lan ts  to  th e  C e n tra l E lec tric ity  B oard , 
h av e  a lso  p ro d u c e d  a  d o cu m e n t w hich  
p re su m ab ly  show s w hy th ey  sh o u ld  be 
allow ed  to  re ta in  th e ir  s ta tio n s . T h e  p ro s  
a n d  cons o f  th is  su b jec t h av e  been  w ell 
s ta ted  by  M essrs. J . A . S u m n er an d  J. F . 
F ie ld  in  th e  a rtic les w hich  they  h ave c o n 
tr ib u te d  to  th e  E lec trica l Review . M r. 
S u m n e r’s a rtic le , w h atev er its m erits , 
p la in ly  show ed  th a t  selected  s ta tio n  ow ners 
a re  n o t u n an im o u sly  ag a in s t th e  acq u is itio n  
o f  th e ir  s ta tio n s  by the  C e n tra l B o ard .

T h e  sm alle r m em bers o f  
Large and th e  I .M .E .A ., w ho  fo rm  

Small a  su b s ta n tia l m ajo rity , 
ev iden tly  co n sid e r th a t  

co n sid e rab le  ad v an tag es w o u ld  resu lt fro m  
cen tra l ow nersh ip  o f  all g en e ra tin g  s ta tio n s . 
A t le ast they  h av e  n o  fea r th a t  it  w o u ld

h a rm  th em  in  an y  w ay, a n d  so  th ey  h av e  
h a d  n o  q u alm s in  su ggesting  th a t  tne  
s ta tio n s  sh o u ld  be ta k e n  over. N a tu ra lly  
th e  feeling  o f  the  p re sen t o w ners is ag a in s t 
th e  change, b u t th e ir  n u m b ers  w ere 
insufficient to  p rev en t th e  M e m o ra n d u m  
fro m  going  fo rw ard  as th e  view s o f  th e  
A sso cia tio n . T h is  h as  n a tu ra lly  cau sed  
th em  to  d o u b t w h eth er th e  p re se n t m e th o d  
o f  co u n tin g  head s, irresp ec tiv e  o f  th e  
o w n ers’ size, is a  fa ir  w ay o f  d ec id in g  such 
m atte rs  as th is. A fte r  all, th ey  co n ten d , 
su b scrip tio n s  a re  p ro p o r tio n a l  to  o u tp u t 
a n d  it w o u ld  be  re a so n a b le  fo r  v o tin g  
p o w er to  rest u p o n  th e  sam e basis.

A s s o c ia t io n s  ca n  on ly  
Common h o ld  to g e th e r  w h ere  m em - 
Purpose b ers  h av e  co m m o n  

in te re s ts ; in d ee d  th a t  is 
th e ir  reaso n  o f  being. F u n d a m e n ta l  an d  
irreco n c ilab le  d ifferences m ay  ex is t in  
o th e r  d irec tio n s , b u t  th e y  sh o u ld  be 
exc lu d ed  fro m  asso c ia tio n  d iscussions, 
a t te n tio n  b e in g  d ev o ted  so le ly  to  policies 
in  w hich  ag reem en t is p o ssib le , o r  in  w hich 
d isag reem en t is o n  d e ta il n o t  basis. 
O th erw ise  th e  a sso c ia tio n  w ill fa ll a p a rt. 
T h e  I .M .E .A . m em bers  h av e  m u ch  in 
co m m o n  a n d  to g e th e r  h av e  acco m p lish ed  
a  g re a t d ea l. I t  w o u ld  be  a  p ity  i f  th ere  
w ere a  sp lit o n  th is  su b jec t, p a rtic u la rly  
w hen, a fte r  all, th e  re o rg a n isa tio n  o f  
d is tr ib u tio n — n o t  g en e ra tio n — is th e  im m e
d ia te  co n s id e ra tio n .

U p o n  rece iv in g  the  
Multitude o f  “  B ro w n  ”  M e m o ra n d u m  
Counsellors o f  th e  I .M .E .A . a n d  the  

selected  s ta tio n  o w n ers’ 
co m m en ts  u p o n  it  M a jo r  L lo y d  G eo rg e  
will h av e  th e  co n sid e red  view s o f  all 
sec tions o f  th e  e lec tric ity  su p p ly  in d u stry . 
W h a t he  w ill m a k e  o f  th em  w e c a n n o t 
guess, b u t th ey  w ill ce rta in ly  n eed  a  g rea t 
d ea l o f  sq u a r in g  u p . B ro ad ly  speak ing , 
th e  “  p riv a te  ”  u n d e r ta k in g s  desire  to  be 
le ft a lon e , so  fa r  a s  ch a n g e  o f  o w nersh ip  
is co n cern ed , w h ile  th e  p u b lic  au th o r itie s  
w ish  to  ex ten d  p u b lic  o w n e rsh ip — w hich 
is n o t  n ecessa rily  S ta te  o w n ersh ip . T h e  
la s t is, o f  co u rse , ad v o c a te d  by  th e  L a b o u r  
P a rty , w h ich  h as  a lso  p ro d u c e d  a  re p o rt . 
T h e  on ly  co m m o n  lines a re  th o se  se t fo r th  
in th e  “  W h ite  ”  M e m o ra n d u m  p ro d u c e d  
jo in tly  by th e  d iffe ren t g ro u p s— fro m  
w hich  th e  P o w er C o m p a n ie s ’ A sso c ia tio n  
(b u t n o t all o f  its  m em bers) h e ld  a lo o f  
I t  is w idely h e ld  th a t  th e  M in is te r  h as  a  
schem e a ll read y . I f  h e  h a s  w e m ay  h e a r
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a b o u t i t  so o n . In  th e  m ean tim e th e  
in d u s try  w ill c o n tin u e  to  go fo rw ard  a t its 
n o t in co n sid e rab le  pace.

A t  th e  en d  o f  th e  last 
United w ar n o t  m u ch  tim e w as

Nations lo s t befo re  th e  In te rn a -
Standards t io n a l E lec tro tech n ica l

C om m issio n  s ta r te d  w o rk  
again  by in tro d u c in g  a  n u m b er o f  m uch  
needed s ta n d a rd s . S im ilar re su m p tio n  o f  
activ ity  o n  a  full in te rn a tio n a l p lan e  can  
hard ly  be expected  fo r  several yea rs  a fte r 
the close o f  the  p re sen t w ar, b u t d iscussions 
betw een eng ineers o f  d ifferen t co u n tries  
will be m o re  desirab le  th a n  ever. T h e  
steps tak en  to  se t u p  a  S tan d a rd s  C o -o rd i
n a tin g  C o m m ittee  o f  th e  U n ited  N a tio n s , 
fu rth er p a r tic u la rs  o f  w hich  a re  given in  
th is issue, sh o u ld  be  o f  g rea t im p o rtan ce  
in  aid ing  th e  re s to ra tio n  o f  th o se  areas  
th a t h av e  suffered  m o st f ro m  th e  ravages 
o f  w ar.

W h il e  th e  ad v an tag es 
Smaller o f  speed ing  u p  processes

Loadings b y  th e  use  o f  electric ity
a re  genera lly  ap p rec ia ted , 

th ere  a re  m an y  less w ell-know n w ays in  
w hich b e tte r  eco n o m y  an d  im p ro v ed  
results are  o b ta in a b le  by th e  sam e m eans, 
b u t th ro u g h  n o t  b e in g  in  to o  m u ch  o f  a  
hurry . A  n o ta b le  ex am ple  o f  th is  w as 
given in  o u r  la st issue, n am ely  th e  su b 
s titu tio n  o f  3 -H P  a u to m a tic  h am m er 
mills fo r 2 0 -H P  u n its  fo r  g rin d in g  fo o d 
stuffs on  fa rm s. H o t-w a te r  s to rag e  is 
o u ts tan d in g  in  th is  ca teg o ry  a n d  th e  
p o ten tia lities o f  lo n g -h o u r th e rm a l co o k in g  
in reducing  th e  k W  /k W h  ra tio  rem ain  to  
be exp lo ited . A  la rg e field  aw aits develop
m en t in  lo w -tem p era tu re  h ea tin g  fo r 
keeping houses d ry  as d is tin c t fro m  th e  
relatively  h ig h  lo ad ings req u ired  fo r the 
w arm ing  o f  in d iv id u a l ro o m s.

W i t h  a  p o p u la tio n  only  
Canada’s a  q u a r te r  o f  th a t  in  these  

Future is lands C a n a d a  to -d ay  
h o ld s  the  p o sitio n  o f  th e  

second g rea test m an u fac tu rin g  co u n try  in  
th e  B ritish  E m p ire  an d  th e  th ird  trad in g  
n a tio n  o f  the  w o rld . T h is, th e  D o m in io n  
W ater a n d  P o w er B u reau  says, has  been  
achieved th ro u g h  th e  u tilisa tio n  in w ar an d  
peace o f  th e  c o u n try ’s g rea t n a tu ra l 
resource— w ate r p o w er. B efore th e  w ar 
C a n a d a ’s a n n u a l e lectric ity  p ro d u c tio n  
eq u a lled  o u r  ow n  a n d  by la s t year i t  h ad  
r isen  to  m o re  th a n  40,000 m illion  kW h.

W hen peace com es th e  la rg e  new  po w er 
schem es w hich have a ided  th e  ex p an sio n  
o f  m u n itio n s  p ro d u c tio n  will be av a ilab le  
to  en ab le  th e  D o m in io n ’s in d u str ie s  to  
develop . T hese a re  d ep en d en t u p o n  an  
a b u n d a n t a n d  ch eap  p o w er su pp ly , p a r 
ticu larly  th e  m eta llu rg ica l in d u stry . D u r 
ing  th e  w ar th e  ran g e  o f  m in erals m ined  
h as  been  ad d ed  to  by th e  d ev e lo p m en t o f  
a  m ercu ry  m ine w hich  since the  m id d le  o f  
1942 h as been p ro d u c in g  sufficient m ercury  
to  m ee t all o f  C a n a d a ’s essen tia l re q u ire 
m en ts a n d  20 p e r  cen t, o f  A llied  needs. 
Som e 95 p e r  cen t, o f  all th e  n icke l an d  40 
p e r  cen t, o f  th e  a lu m in iu m  u sed  by th e  
U n ited  N a tio n s  is p ro d u c ed  in  C a n ad a .

S t a t is t ic s  p u b lish ed  in  
Trolley- M a ss Transportation  show  

coaches in th a t  A m erican  tro lley - 
America coaches c a rried  1,175 

m illion  p assengers last 
year. T his is a  fa irly  sm all p ro p o r tio n  o f  
th e  to ta l fo r  all fo rm s o f  tra n s p o rt  (22,000 
m illion), b u t it  reflects a  co n sid e rab le  gain  
w hen  co m p ared  w ith  th e  68 m illion  
passengers ca rried  by  tro lley -coaches ten  
years ago . A  p o in t o f  in te re s t is th a t  
th ey  te n d  to  be  fav o u red  m o stly  in  tow ns 
w h ich  co m e w ith in  th e  m idd le  p o p u la tio n  
g ro u p  (100,000 to  500,000), being used  to  
on ly  a  m in o r ex ten t in  th e  la rg est an d  
sm allest tow ns.

A c c id e n t s  th a t  have 
Inspection occu rred  d u rin g  inspec tion  

Lamps o f  ap p a re n tly  em p ty  pe tro l 
ta n k s  h ave m ad e  it 

necessary  fo r  th e  E lec trica l B ran ch  o f  
th e  F a c to ry  D e p a rtm e n t to  p o in t o u t 
th a t  these o ften  c o n ta in  en o u g h  v a p o u r 
to  cau se  exp lo sion  o n  b reak ag e  o f  a  lam p . 
M o m en ta ry  expo su re  b efo re  d estru c tio n  
o f  th e  h o t filam en t o n  the  sh a tte rin g  o f  the  
b u lb  m ay  be en o u g h  to  ign ite  th e  v a p o u r 
un less th e  energy  co n te n t o f  th e  ligh ting  
c ircu it is very  sm all, as in  th e  case o f  
a  d ry  b a tte ry . “  In trin sica lly  safe lam p s ”  
w hich  h av e  especia lly  ro b u s t  glass 
enc losu res an d  fittings o f  a p p ro p ria te  
d im ensions sh o u ld  be  u sed  fo r  th is  p u rp o se  
an d , indeed , w herever th e re  is a  risk  
o f  th e  p resence o f  gases h av in g  a  low  
ig n ition  a n d  flam e tem p era tu re . T hese 
p recau tio n s, how ever, a re  o f  n o  ava il 
w ith  hy d ro g en , ca rb o n  b i-su lp h id e  an d  
acety lene, w h ich  so  fa r  h ave defea ted  
a ttem p ts  to  devise co m p a ra b le  safety  
m eth od s.
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Carbon Rod Production
Group and Indiv idual Power Drives

TH E  M inistry o f Supply factory with 
which we are concerned in  this article 
is la id  o u t for the quantity  production 

o f  carbon rods for batteries o f all descriptions, the bulk o f  the rods varying in sizes from  
5 mm. to  8 mm. in diam eter. A part from  
the interest attaching to the m anufacture of so im p o rtan t an  electrical product, 
there are som e excellent exam ples o f  
bo th  group and  individual power driving.

The m ain raw  m aterials are coke, 
p itch  and  graphite, b u t the early p art o f the “ process line ” deals only with 
the coke which is first reduced to  a 
fine pow der in  a separate self-contained 
section o f  the factory  installation.This S turtevant p lan t includes rough 
crushers (vertical kibblers) in to  which 
the coke is first in troduced  and  broken 
up between the cogs o f a central vertical 
revolving shaft and the stationary 
blades o f an  ou ter container. Each

40 R P M  (actual) a t the shaft o f  the m achine. 
The m aterial from  the rough  crusher is 
then bucket elevated to  m echanically vibrated screening p lan t im m ediately overhead. The 
elevator an d  the screens are operated  by a 10-HP group drive w ith p rim ary belt 
transm ission up to  the top  drum  o f  the

A b o v e  : C ru s h e d  c o k e  f r o m  th e  ro u g h  
c ru s h e r  (fo re g ro u n d ) is e le v a te d  to  
s cre en s , th e  c o ars e  m a te r ia l  f r o m  w h ic h  

is fed  to  a  r in g - r o l l  m i l l  (b a c k g ro u n d )  
L e ft  : Each m ills to n e  is d r iv e n  by  a
3 0 -H P  v e r t ic a l  m o to r  w i th  V -b e l t  tra n s 
m is s io n  b e tw e e n  th e  b o t to m s  o f  th e  

m o to r  a n d  m i l l  shafts

vertical kibbler is driven by a 25-HP m otor 
which is housed in a p it and  transm its via V-belting and w orm  gearing to effect an 
overall reduction from  720 R PM  to about

elevator an d  secondary transm ission 
dow n to  the screens. Fines from 
the screens flow dow n to  em ery mill
stones and  the coarse m aterial is fed 
to  a ring-roll mill which is served by 
a 10-HP m o to r and  in  w hich pul
verisation  is effected in  a groove in a  revolving ring by m eans o f a  re
volving roller which is engaged by 
the groove. E ach m illstone is 
driven by a 30-HP, 975-R PM  vertical m o to r w ith straight V-belt trans
mission, w ith ab o u t three-to-one ra tio  reduction , between the bottom s 
o f  the m o to r and  mill shafts.

The crushers and ring mills are all connected to  overhead a ir separation  p lant in  which a suction fan rem oves all the 
light m aterial continuously and passes it on 
to  mechanically shaken bag filters. T he



E x tru s io n  is e ffe c te d  in  h o r iz o n ta l s te a m -h e a te d  presses w ith  o i l-h y d ra u lic  ra m  o p e ra t io n  by p u m p  
on r ig h t  ; f r o m  th e  c u tt in g  w h ee ls  th e  leng ths  a re  ru n  o ff on to  a  s te a m -h e a te d  p la te  on th e  le f t

from  the m illstones via a 
cowl over each stone. Bag 
filters are also associated 
with this separation plant, 
the m aterial from  the bags being screw-conveyor fed 
to  a bagging station as the 
basic raw m aterial for sub
sequent processes.
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A b o v e  : Each m ix e r  has tw o  in d iv id u a l d r iv e s , 
one fo r  th e  m ix in g  b lad es  w ith  tra n s m is s io n  
v i a  a flu id  f ly w h e e l c o u p lin g  and o n e  fo r  th e  
t i l t in g  ; g e ar g u a rd s  re m o v e d  fo r  p h o to g ra p h  
R ig h t : T o  e n su re  e ff ic ie n t  d u s t f i l l in g  o f  th e
lo ad ed  c ru c ib le s  th e s e  a r e  t r e a te d  on v ib r a t in g  

m a c h in e s

shaker gear and the fan have a com m on 5-HP drive, and from  the 1,440-RPM  m otor 
there are two V-belt transm issions, one 
o f one-to-one ratio  to  the fan  and one to 
the shakers through a countershaft with an 
overall reduction  o f ab o u t 7 to  1. M aterial 
which will no t pass the bag filters is also 
passed on to the millstones which are served by another separation p lant immediately 
above. Each o f the separators p roper in 
this equipm ent has a selector for varying 
the mesh as required, and is served by a 5-HP, 1,440-RPM , directly coupled m otor- 
driven fan  which draws the fine m aterial

The next m ajor process is mixing the 
prepared powder from  the coke with the other ingredients. The mixing is effected in 
Baker Perkins steam -heated machines which

.«¿tc - -  M
E l e c t r i c a l  R e v ie wJune 9, 1944
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operate on the same principle as the m akers’ m otor, and backw ard and forw ard overdough-mixing machines. Each mixer has running are prevented by two lim it switches,
two individual drives, one fo r the two lines one on the front shaft o f the tilting-geartrain  and one on a screw 

a t the back o f  the machines.
A fter it has cooled, the 

m ixture, now hard , is 
crushed in brickw orks-type 
pan and  roller mills and 
then rem ixed, thus again 
becom ing plastic. This 
time, while ho t and plastic, 
the m aterial is com pressed 
into cylindrical blocks suit
able for the extruding 
machines. The com pression is effected in drop 
stam ps in each o f  which a central overhead cam  lifts 
and  releases the ram . The 
stam ps are arranged as parts o f  group drives with 

_. . . „   ̂   o ther equipm ent, b u t a line
F ir in g  is e ffe c te d  on th e  c o n tin u o u s -fin n g  p r in c ip le  in  r in g -ty p e  f  c t a m n c  r e n n ir e c

p ro d u e e r-g a s  fu rn a c e s  01 seven stam ps requiresabou t 20 H P for its
o f  internal mixing blades and one for the operation, m aking allowance for m achine di-
tilting gear by m eans o f which the m ixture is versity.
readily unloaded into suitable trolley trucks Extrusion is effected in horizontal steam- 
for transport to the next processing equip- heated presses w ith oil-hydraulic ram  opera-m ent. A  30-HP, 720-RPM  m otor serves the tion. The block is first p u t in to  the mass
mixing equipm ent proper, and transm ission cylinder, which is hinged for easy reception
is first through a fluid flywheel coupling to  o f  the block, and when th is is back in line
overcome the heavy-torque dem and when with the hydraulic cylinder again pressurethe powders are changing into a plastic o f from  3,000 lb. per sq. in. to  6,000 lb. per
m aterial, and then by chain to  a pinion sq. in., according to  the size o f  the rod  being
shaft which serves a train  o f gears connecting produced, is applied at the far end o f the
the blade shafts at either end o f the machine. hydraulic cylinder, so th a t the ram  passes
The overall reduction is o f the order o f in to  the mass cylinder and  forces the plastic
50 to  1. The tilting is perform ed by a 4-H P m aterial th rough  the die a t the o ther end.

O n  each  "  f la t t in g  ”  m a c h in e  th e  ro d s  a re  fed  in to  g ro o v e s  lo n g itu d in a lly  in  th e  s u rfa c e  o f  a  d ru  
w h ic h  re v o lv e s  b e tw e e n  and  n o r m a lly  to  a p a ir  o f  g r in d in g  w h e e ls
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F o r w ithdraw al o f the ram  the oil flow is 
transferred to the other end o f  the hydraulic 
ram  by suitable reversing gear in the pipe
line system. The oil pressure is provided by a 5-H P m otor-driven directly coupled 
M ono-R adial pum p a t floor level.

The rate o f extrusion is such that the rods are cut off autom atically a t their correct lengths, about 18 in., for further m anufactur
ing requirem ents. This is arranged by passing the rod  immediately after it 
leaves the die through the annular space form ed by grooves in 
the peripheries o f two 
wheels arranged vertically one above 
the other, so th a t 
the annular space is in line w ith the die on 
the centre line o f the 
cylinders. The m ovement o f the rod  itself 
propels the wheels 
within each o f which 
is a knife on a radially 
disposed rod  which 
engages w ith the cam  at the wheel centre.
Thus at the end of each revolution o f each 
wheel the two knives 
bear on the rod. one at 
the top and one a t the 
bottom, so severing 
the length which has 
already passed through the wheels from  the 
main extruded piece.The extrusion dies 
are m ade o f very 
carefully selected abrasion-resisting steel (on 
account o f the very abrasive nature o f the 
extruded m aterial) and they are highly 
finished by grinding and lapping (polishing with diam ond dust), so as to  produce a 
surface free from  annular m arks and scratches
which would, o f course, be liable to  initiatecracking of the rods. The dies are m ade to 
produce rod  within the limits o f 0 05 mm. 
o f the required or specified m anufacturing 
diameter, and wear on the dies is watched 
very carefully to  keep the tolerances o f the 
diameters within the required limits.On leaving the press the rod  tends to  cool 
off, bu t from  the cutting wheels the lengths 
are run  off on to  a steam -heated plate, so that they are kept hot and pliable .during hand-straightening operations which involve 
packing the lengths into box trays in which the rods cool and become brittle. In  this 
state they are handled norm ally and they 
are first subjected to  very careful inspection.The next m ajor process is firing the carbons, 
but the first operation  in preparation  for this is bundling the rods into packs in cardboard. The packs are placed in clay crucibles

or po ts—the space between the pots and the 
packs being filled with carbon dust. To ensure efficient filling the pots are treated 
on a vibrating machine. To the under
side of the vibrating plate is bolted a small 
shaded-pole m otor with its shaft so weighted as to  cause out-of-balance running, with resulting m echanical vibration, or w hat 
would norm ally be regarded as a “ ra ttle  ” fault. The firing pots are made in  the 
factory by means o f specially installed 
electrically driven pug-mixing and extruding

m achines o f the type often used for clay- 
duct making.

Firing is effected on the continuous- firing principle in ring-type producer-gas- 
fired furnaces situated below floor level, 
so th a t they are loaded and unloaded by 
crane from  the top. Every furnace has 36 
chambers, each about 6 ft. square and 8 ft. 
deep, arranged in two parallel lines. Between 
the two lines o f cham bers is a raw-gas flue 
feeding from  the producer-gas plant, and on 
either side o f the double line o f cham bers is 
an exhaust-gas flue; bo th  o f these exhaust 
flues are connected to  a chimney. There are 
suitable connections from  the raw-gas flue 
to  each o f the cham bers, from  each o f the 
cham bers to  the exhaust-gas flues, and between adjacent cham bers, so th a t by 
suitable arrangem ents for connecting, dis
connecting and interconnecting the flues and 
cham bers, any num ber o f  cham bers may be 
in use at one tim e with progressive heating and cooling from  cham ber to cham ber, 
while other cham bers are open for final cooling and loading and unloading.

Each cham ber has a crane-handled clay-

C y lin d r ic a l  g r in d in g  on c e n tre le s s  g r in d e rs  im p a r ts  th e  re q u ire d  fin ish  
to  th e  lo n g itu d in a l surfaces  and  c o n tro ls  th e  ro d  d ia m e te rs
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sealed cover, and the crucibles stand vertically 
in  the cham bers during firing operations. 
The new crucibles are themselves pre-fired at 
the sam e time as the rods, and they are dis
tribu ted  th roughout the furnace for this 
purpose a t the ratio  o f abou t one new 
crucible to  ten loaded 
crucibles. A  firing operation  takes abou t 
72 hours from  sta rt to 
finish, say, 50 hours 
for heating and 22 
hours for cooling, 
and the m axim um  firing tem perature is 
about 1,250 deg. C.

On com pletion o f 
the firing o f  the rods 
and rem oval o f  the 
crucibles from  the 
furnace, the crucibles 
are tipped over a floor 
grille th rough  which 
the packing dust falls 
into a hopper, to be 
drawn off by a m otor- 
driven fan. The rods, 
which are now tough, are next unpacked and 
placed on mechanically agitated conveyors on 
which the dust between the rods is thoroughly shaken out. The rods are then bundled  up 
for the stock from  which the finishing depart
m ent is supplied.

A fter careful inspection to ensure th a t only 
perfectly straight rods are passed on, the 
fired rods are cut in to  short lengths to  suit 
the requirem ents o f  the batteries for whose 
m anufacture they are intended, and they are 
cu t to  limits which provide for a subsequent 
operation  o f “ flatting.” On each cutting 
m achine the rod  is fed to  a stop to  give the 
required length th rough  a hole form ed by 
grooves in  a pair o f knife edges, the hole being a trifle smaller than  the rod  itself when 
the knife edges are brought together. The 
top  cutter only moves by operation  o f  an  
eccentric and  crank  device which is belt 
driven from  the machine shaft, and the action 
is such as to  nip off the short length of 
rods rather than  to cut the carbon. The 
cutting m achines are the subjects o f interesting 
group drives and, to  give one example, 
a 3-H P, 950-RPM  m otor serves fourmachines, with V-belt transmission.

The short lengths are fed into perforated 
steel containers in which they are immersed 
in ho t paraffin wax for an  hour. They 
are then tipped into a m otor-driven rotary  
saw-dusting m achine in which all the surplus 
wax is rem oved from  the rod  surfaces by a riddling process, and then passed on to  the 
flatting machines. F latting  determ ines the 
precise length o f rod, with suitably finished 
ends, for the battery maker. O n each machine 
the rods are fed into grooves longitudinally 
in  the surface o f  a drum  which revolves

between and  norm ally to  a pair o f grinding 
wheels, so th a t as each rod  is carried round  in the drum  its ends bear on the abrasive 
surfaces o f  the revolving grinding wheels simultaneously. Each flatting m achine has 
three belt transm issions dow n from  an

F in a l in s p e c tio n  a n d  b o x in g  a r e  c a r r ie d  o u t on  b enches  s e rv e d  by  s p e c ia lly  
d isp osed flu o re s c e n t l ig h t in g  f i t t in g s

overhead group-driven line shaft, one for 
each grinding wheel and  one for the rod- 
carrying drum . A  30-HP, 450-R PM  m otor 
serves ab o u t 25 flatting m achines th rough  a com m on countershaft, and  a 25-H P m otor- 
driven fan  is em ployed in  the dust-extraction 
scheme for ab o u t 30 o f these m achines.

The “  flatted ” rods are next subjected 
to cylindrical grinding to im part the required 
finish to  the longitudinal surfaces and to 
contro l the rod  diam eters to  w ithin ±  0 05 
mm. o f  the specified diam eters. The rods 
are mechanically fed in to  the space between 
the grinding wheels on  each m achine which 
has fou r m otors, all u nder the com m on 
contro l o f one s ta rt and  stop push-button  
un it and  all w ith therm al cu t-ou t protection. 
The four incorpora ted  m otors are a  5-HP 
u n it on the grinding-wheel head, a f-H P  
m otor on  the control-w heel head  and  two 
i-H P  units fo r the w ater pum p and  the 
hydraulic truing-up head.

A fter drying, the rods are passed through 
gauges as a final check fo r incorrect sizes 
and  bends, and  then  passed on  for final 
inspection and boxing ready fo r dispatch. 
One operative w orks a t each bench, and  about 
18 in. above the w orking p lane is a  5-ft. 
G .E.C . fluorescent fitting.

All the m otors th ro ug h o u t the installation  
are to tally  enclosed m achines, supplied by the G eneral Electric Co., L td ., and  with 
the exception o f one case, the  crucible 
m aking plant, w here very heavy starting  
to rque dem ands a s.r. m otor, all are  s.c. 
m achines w ith starting  arrangem ents as 
follow s: direct-on u p  to  5 H P, star-delta 
from  5 to 10 H P, and  au to-transform er starting from  10 to  40 HP.
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Engineering and Economics
Choosing P lant for M inimum  T otal Costs

TH E R E  is no need a t this n  FI Tdate to  stress the im- * *
portance o f  economics in engineering practice. To define engineer

ing as applied physics and chemistry would be to give only h alf the p icture—it is ju st 
as much applied economics. To a physicist, silver is a better conductor than  copper, and gold better than  alum inium , but to  an 
engineer these orders are reversed. The 
reason is that money has now come into the 
picture, and the term  “  better ” comprises 
costs as well as conductivities. The 
engineer has to  find, no t merely w hat works, but w hat works best for least m oney—not 
merely a solution, but the cheapest solution 
o f the problem .

Properties and Prices
It m ust be granted th a t the physicist has 

the easier task , for a t least his m aterials 
are stable and constant. He deals in theeternal verities, whereas the engineer is the
slave o f  hum anity  and m ust change with 
every whim o f his master. The conductivity 
o f silver will be the sam e in a  thousand years 
time, b u t its price may change to-m orrow, 
and engineering practice m ust change with it. I f  in the course o f tim e the price of 
copper were to  go up and  the price of steel to  go down, there would (or a t least 
there should) be a com plete change in the 
transform ers and m otors issuing from  our 
works though nothing had  happened to
Ohm ’s law or the m agnetic properties o f
steel.I t will be noted  also th a t the real cost o f 
things like' busbars no t subject to  depreciation 
is merely the interest on their first cost plus a 
small m argin for risk insurance. In  a recent case in America, banks loaned silver for this purpose, realising th a t it m ight as well be in 
the power station  conducting current as in the 
bank vaults lying idle. Thus a purely 
fortuitous change in banking practice altered 
what was “ best ” engineering practice.

Designers m ay resent the notion  th a t their meticulous constructions rest on data as 
fickle as a fashion, b u t so it is. They m ake 
their busbars o f alum inium  rather than of 
silver o r gold, no t because it conducts better 
but because it is cheaper. A nd the high 
price o f  gold results from  a host o f factors some political, aesthetic and traditional, bu t all o f them  the properties o f hum an beings 
rather th an  the properties o f  m atter.F o r  the m ost p a rt the economics is implicit 
and  the engineer is no m ore aw are o f it 
th an  o f the air he breathes. I f  all the com ponents are in the same time plane, no

t > problem  arises. W hen several1 3 0 1 1 0 1 1  alternatives offer the sam e
service it is merely a question 

o f adding up costs and choosing the cheapest. 
Frequently, however, the events concerned 
in the problem  do not all occur together. 
W e hear much o f  planning nowadays but 
to  the engineer this is nothing new. Engineer
ing involves planning. Largely it concerns 
the m aking o f  tools, p lant and capital equipm ent generally; and the essence of 
capital is th a t it represents an  expenditure o f 
present labour in order to  save future labour.But the extent to  which one should drain 
the present fo r the future varies with the 
circumstances. Consider a typical capital structure such as a river bridge. Its construction absorbs present labour, but saves far 
m ore labour in  the future, as com pared with 
fording or swimming across. W hen the 
im m ediate needs are param ount (e.g., in 
war) fording m ay be necessary, o r a t m ost only a  tem porary pon toon  structure is 
justified. W hen times are som ew hat m ore 
settled and some reserves are in  hand  a 
wooden bridge may be built w ith a life o f 
perhaps fifty years. Still m ore leisurely 
times and greater m argin and security will justify a bigger present expenditure on a long
life steel o r concrete structure.This balancing o f present and future needs 
is the outstanding question in engineering economics, and  one th a t m ust be answ ered 
every tim e we construct anything to last 
m ore than  a few weeks. H ow  is one to assess relative urgencies, for clearly no  exact 
equality can be established ? Now  and then 
are two different things, and to say th a t one 
pound now is equal to  two pounds in ten 
years tim e is like saying th a t one p in t o f beer is equal to  two bananas. But ju st as 
the satisfactions o f th irst and hunger can be 
assessed on the com m on basis o f money, so the needs o f then and now  can be com pared 
by a m utual index—the rate o f  interest. 
The loan form s the coupling device: interest on capital is its m easure and provides the 
tim e calculus o f hum an needs. A t some risk o f over-simplification one m ay say th a t whilst 
the price o f an  article expresses the ratio  
o f dem and to  supply, so the rate o f interest 
o r price o f a loan expresses the relative eagerness o f borrow ers and lenders.

Life Estimates and Interest Rates
There is no escaping the fact that every engineering plan  involving future events 

necessitates an  estim ate on two cardinal points—life o f p lan t and rate o f interest. Some engineers will shy a t this statem ent
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and will feel that calculations so based are 
unrealistic. I t  is true th a t one does not 
know  just how long a particular p lant will 
last, any m ore than  one knows w hat will be 
the yield point o f some particular member. 
A life estim ate, like a  breaking stress, is a

w orking hypothesis n o t a prophecy o f fact, 
and it is a hypothesis w ithout which the right 
engineering structure cannot be designed. 
Similarly with interest rates. Calculations 
are sometimes m ade “ neglecting interest ” , 
which is a little like designing a m otor neglecting O hm ’s law. I t may 
work, bu t it is hardly likely to  give the best result.

To take a very simple exam ple, 
suppose one is choosing between two m achines, sim ilar in o ther 
respects, one o f which has 1 kW  
m ore constant loss than  the other.
W ith an  average factory connec
tion  (say, forty-eight hours a  week 
and fifty weeks a year) and with 
energy at Id. a kW h the difference 
in  the cost o f the losses will be 
£ 10 a year. In  order to  assess the 
relative econom ic m erits o f  the 
two machines one m ust know  two 
things—the probable life in  the 
situation planned, and the rate o f 
interest. The form er tells us how 
m any £ 10s m ust be allowed for, and  the latter tells us w hat to  allow now
for the various £10s in the future. If interestis a t 5 per cent, the kW  losses occurring in 
the first ten years have a present w orth of 
£81, whilst those in the next ten years are w orth £50. Interest a t a high rate such as 
10 per cent, puts a sm aller value on future savings as com pared with present needs.

The savings in  the second ten years are now 
only w orth £26, and if  the life went on another 
eighty years the additional savings would 
only be valued at £16. .An im portan t practical result is th a t exact 
life estim ates are no t vital to  the calculation.Particularly  when the interest rate 

is high there is relatively little 
difference between th e  results 
for a  sho rt and  fo r a long life 
estim ate (e.g. a t  7 per cent, a 
thirty-year life is valued a t only 
1 • 8 times a ten-year life). Since m any industrialists strongly ob
ject to  spending present money 
to  secure fu ture savings (however 
substantial) m ore th an  a  few 
years ahead it m ay be politic to 
m ake only m oderate claims for 
longevity.The effect o f  interest rates 
is show n graphically in  Figs. 1 
and 2. The data are taken from 
a paper recently read  before the 
Institu tion  o f Electrical En
gineers.* F o r  a  certa in  8-HP 
service the first cost o f a normally 
rated  m o to r is represented by 
the m oto r area on  the left of 
Fig. 1. The cost o f  the electrical 
losses is represented by the left- 
hand  colum n o f rectangles, each 

being divided up into copper (left) and  iron 
(right). The b o tto m  rectangle is the cost 
o f  the first year’s losses, the next one is the 
present value o f the second year’s losess, 
and so on for a to ta l life o f tw enty years. 
By using a som ew hat larger m o to r (normally

rated  a t 10 HP) and  suitably under-running 
it, a saving in losses is obtained m aterially  greater than  the extra cost o f the m oto r 
The result is represented by the areas on  the right o f  Fig. 1.

Now consider the sam e situation  bu t with
* Electrical Review, Dec. 3rd, T94L F iai i  , ,were shown as slides when the paper was introduced

F ig . 2 — In te r e s t  r a te  10 p e r  c e n t.
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an interest rate o f 10 per cent. (Fig. 2). 
The bottom  rectangles are the sam e as before, but later ones shrink at a m uch faster rate, 
and there is very little value attached to 
savings after the first few years. The purchase 
of smaller losses through a m ore expensive 
machine is now less attractive.

E ffic iency is N o t Enough

The process o f  buying a bigger o r better machine in order to save running costs is 
generally known as “  paying for efficiency.” 
This, however is only a very rough and crude form o f econom ic selection. If  one visualises 
an electro-m agnetic machine in its simplest 
form as an iron  core carrying a copper

winding, it is clear that if the iron and copper 
sections are increased for the sam e service 
there will be less iron  and copper losses, 
and a higher efficiency. The losses which 
previously cost, say, £100 per annum  now 
cost £90. But if  the initial cost was analysed 
it m ight be found to be m ade up of £80 for iron losses and £20 for copper losses. Instead 
of reducing each by 10 per cent, it would probably have been m uch better to  have 
reduced the iron  losses by a bigger am ount 
and kept the copper losses constan t o r even 
to have increased them.In an  A C m achine there are three distinct 
forms o f electrical loss consum ption, namely, 
copper loss, iron  loss and  magnetising 
com ponent. Each o f these varies in  a different 
way, bears a  different relation to the tariff and m ust be separately assessed. The 
friction loss can frequently be om itted from  the econom ic com parison because it will be 
the sam e in each o f the alternatives con
sidered. W hen it has to  be included it can usually be grouped w ith the iron  loss.

The best starting  po in t in  solving economic choice problem s is to find the capitalised cost o f 1 kW  o r 1 kV A r o f copper loss, 
iron loss and m agnetising consum ption for 
the particu lar conditions involved. This 
figure will depend upon the tariff, the hours and conditions o f  loading and the assumed 
life and  in terest rate. Once found it can be used to  evaluate the difference in electrical running cost between alternative proposals.

In the case o f econom ic choice calculations

on large supply transform ers the following 
figures were used. The tariff is approxi
m ately the grid tariff with pre-w ar coal prices.

A ssu m ed  da ta  :—Life: 20 years and zero salvage value (or 181 years with salvage value =  10 per cent, o f first cost) Interest: 5 per cent, on loan and 31 per cent, on reserve fund (or 5£ per cent, if single rate)Price o f supply: Standing charge per annum per kilowatt =  £3 +  4s. 6d. per 0-1 o f power factor below 0-85 Running charge per kW h =  0-2d.D uty: Continuous connection, 28 per cent, load factor a t 0-8 power factor 
C on sta n ts  ca lcu la te d  th e re from  :—Present worth o f £1 per annum  over life period: £11-8Capitalised cost o f 1 kW  of full-load copper loss: £35-3Capitalised cost o f 1 kW of iron loss: £122 Capitalised cost o f 1 kVAr o f magnetising consum ption: £8-85

There are certain difficulties which have 
to be overcome in each o f these calculations. 
The cost o f the copper loss depends no t only 
on the value o f the full load loss, but also upon the load factor o r m ean height o f  the 
load curve and upon its shape. An empirical assum ption can usually be m ade about the shape so th a t these square-law losses can be 
estimated. The chief difficulty with the iron loss evaluation concerns the diversity, and 
here again an empirical form ula can be used. 
It is clear th a t a machine X connected for four hours out o f an  eight-hour factory 
shift has only a certain probability, less than

F ig . 4 .— F lu x  change  and  t a r i f f  in c id e n c e
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unity, o f  affecting the factory maxim um  
dem and reading (shaded slice, Fig. 3). 
A nother m achine Y  connected for only two 
hours is less likely to do so bu t it could not 
be said to  be only ha lf as likely. This is because the mere fact o f a m axim um  dem and 
a t a particular tim e implies a  certain  p re
dilection on the p art o f any m achine for 
connection a t this time. This behaviour can 
be em pirically represented by assum ing a 
diversity factor equal to  the reciprocal o f the load factor raised to  a pow er less than 
unity.

A  th ird  difficulty concerns the cost o f  the reactive consum ption. A  very small change 
in  the iron  rating, e.g., a 1 per cent, increase 
in flux density, will produce a much bigger 
p roportional change, say 3 per cent., in  the 
m agnetising curren t ow ing to  the flatness 
o f  the B-H curve a t the usual w orking 
po in t (Fig. 4). This will m ean a 4 per cent, 
change in  the kVAr. The cost o f  this change 
will depend bo th  upon the size and upon  the character o f  the pow er factor penalty in 
the tariff. Thus the grid tariff charges 
4s. 6d. per annum  per kW  for each 0-1 
reduction in power factor below 0-85. This 
is approxim ately equal to  15s. per annum  
per kVAr, an d  corresponds to  a charge of 
ab o u t 25s. per annum  per kV A  increase 
when w orking round  abou t 0-8 power 
factor.

Transformer Flux Densities
There have been several inquiries in to  the feasibility o f increasing ou r present 

transform er flux densities, w hether with the 
existing materials, by using better quality 
steel o r by m aking use o f magnetically 
o riented  lam inations. In  general the econom ics o f the change has been dis
regarded except on th a t short-term  view 
which m ay be called “ first-cost econom ics.” 
I t has been tacitly  assum ed th a t if  the sam e 
o u tp u t can  be obtained from  a sm aller quantity  o f  active m aterials, and  if  m ost o f 
the saving is passed on in the transform er 
price, the result will be a gain to  all con
cerned. Since, however, the user has to pay for the losses as well as fo r the tran s
form er, an  increase on  the form er m ay well 
obliterate any gain on the la tter.

In  o rder to  investigate this po in t I have 
taken a few sam ple cases o f large supply 
transform ers, such as are used on  the lower- 
voltage sections o f the grid, and  exam ined 
the econom ic effect o f  a  10 per cent, increase 
in  flux density, supposing such a th ing  to  
be technically possible. A ssum ing th e  grid 
ta riff an d  a norm al duty, the extra cost o f 
the losses was found to be m any tim es greater than  the extra m arket value o f the increased- 
o u tp u t transform er. (In two particular cases it was found to  be five to  twelve tim es as great.)

T he actual m ethod o f m aking the com 

parison was as follows. Starting  with a 
norm ally rated  transform er A  o f  some given size, the purchase and operating  costs 
were evaluated on the capitalised costs basis, 
using the constants given in  the table above. 
This transform er was then  presum ed to  be 
run  with 10 per cent, higher flux density, 
A ', giving 10 per cent, increase in ou tpu t, 
approxim ately 19 per cent, increase in iron  loss and a very considerable rise in 
m agnetising consum ption. The results were 
com pared with those fo r a hypothetical norm ally ru n  transform er B o f  10 per cent, 
larger size. B will have low er iro n  loss and 
magnetising consum ption than  A ', but higher 
copper loss. A  cash value m ust therefore 
be assigned to  all these differences before a full com parison can  be m ade.

Under-running Advantageous
If  over-running costs m any tim es w hat it 

saves, under-running will save considerably 
m ore than  it will cost. Slightly larger trans
form ers will be required  bu t they will not 
take up m ore room  because the tanks need 
no t be so big, and the overall costs will be 
less. The question then  arises— “ H ow  far 
should one go, and w hat is the optim um  or 
econom ic value fo r the transfo rm er flux 
density ? ”  The answ er m ust necessarily be 
tentative since so m any variables are con
cerned ; and the present calculations are based 
entirely on prices existing som e years before 
the w ar. But w ith this proviso they do give 
some idea bo th  o f  which way to  move and o f how  far to  go.

Taking two sizes a t random  in a range o f 
large supply transform ers the disadvantage 
o f over-running the iron  by 10 per cent, was 
expressed as a ra tio  o f  extra losses cost

O utput and N orm al flux Economic disVoltage density kilo- advantage ratiogauss (10 per cent.
15 M VA 66 kV over-run)130 1212-5 „ 33 „ 11-3 54 „ 33 „ 10-75 11

divided by extra p lan t saving. A  th ird  size 
was selected because it had  a  specially low 
initial flux density, and  the three results 
were tabu lated  as follows. The im plications 
are unm istakable th a t w ith this da ta  the 
econom ic density is in the neighbourhood  of 10-6 kilo-gauss.

Steel Quality
A nother econom ic po in t o f  great 

im portance to  the user concerns the quality  o f  the transform er steel. The particu lar 
technique o f econom ic choice which is 
developed in  the paper already referred to  and illustrated in the present article can  be 
applied to  any change, either quan titative or qualitative, in  any o f the active m aterials 
o f an  electrical m achine. I t has a very
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immediate application to this problem o f steel quality.

Instead o f reducing the iron  losses by 
working at a lower flux density it would 
obviously be m ore attractive to  use steel which would have sm aller losses at the same (or even a higher) density. The iron loss 
reduction would then be a clear gain instead of 
being partially off-set by increased mean turn and therefore copper loss.

It is impossible to  forecast w hat may result 
if after the w ar some fraction o f our present 
energies are devoted to metallurgical research 
in this direction. But even with our present 
knowledge a substantial im provem ent is 
technically possible and this waits only

upon econom ic or comm ercial considerations.
As regards economics the case is beyond 

question, and a rough check may be had from  the 15-MVA transform er shown on the first 
line o f the above table. The iron loss is 
29Ï kW , and assuming a loss o f  1 W  per lb. 
for 14-mil sheet with Bmaï =  13 kilo-gauss 
this indicates 29,250 lb. o f active iron. A t a pre-w ar price o f £30 per ton  this iron  would 
cost £392. I f  the quality could be im proved 
merely to  the extent o f reducing the iron  loss 
and magnetising consum ption by 10 per cent, 
the reduction on the tariff and service in 
dicated would save the user £54 per annum  or 
a capitalised value o f £638, i.e., 60 per cent, 
m ore than  the whole cost o f the iron.

Sawm ill Change-over
Fuel Savin g  T h ro u g h  Electrification

A  C HANGE-OVER from steam to electric drive in a sawmill has resulted in a great saving of fuel. Before the war the p lant was driven by a 150-HP steam engine through a main shaft running in a pit across the main shop floor and three countershafts to which the following machines were connected: four 36-in. diameter circular saws, a floorboard machine, two planers, a 36-in. band saw, a horizontal saw, a band rack, an exhaust fan for drawing the waste from the machines to the boiler, a group of small machines driving saw sharpeners, a m ortising machine, a spindle m oulder and a drilling machine. Steam was generated by a Lancashire-type boiler fired by the wood waste.Electrification had been contemplated for a long time because o f the saving o f floor space by dispensing with the long belt races, and the large outpu t which could be obtained by m aintaining the correct cutting speed on all machines. Against these advantages had to be considered the capital cost o f the new plant, an increase in power costs and the problem of disposing of the waste material. U nder wartime conditions the whole position changed, as the waste, instead o f consisting of dry shavings with a percentage o f sawdust, was wet sawdust, and it was necessary to purchase 177 tons 5 cwt. o f coal a t 32s. per ton during twelve m onths in order to generate the required quantity  of steam. It was estimated th a t 96,000 kW h would be consumed if the p lant was electrified; this represented a saving o f 102 tons of coal per annum , based on the assum ption th a t 1-75 lb. of coal is required to generate one kWh.Permission was granted to proceed with the scheme and, in addition; a new band rack driven by a 25-HP m otor was installed and the existing 7-ton hand crane was electrified. Including this additional load, the annual consum ption is

51,000 kW h, which shows a coal saving of 137 tons. The consumer purchases electricity on a flat rate of Id. per kW h with a penalty if the power factor is not corrected. U nder normal conditions the power factor would have been corrected, so in com paring the electricity cost with the cost o f coal, the m atter has been considered with and w ithout the p.f. penalty.

Neglecting the penalty, electricity costs £212 per annum  com pared with £282 for coal, a saving o f £70 per annum  in fuel or £30 per annum  if the p.f. penalty is taken into account.The incoming supply is controlled by a C rom pton Parkinson “ Klad A ” oil switch. All the m otors are of the C.P. “ Klosd ” type and are controlled by Ellison oil-immersed starters with an emergency push-button on each machine table. W igglesworth’s “  Texrope ” drives are used throughout. These motors, which are m ade in both squirrel-cage and slip-ring types from 5 to 150 HP, are especially suitable when conditions make it impossible to use protected or screen-protected m otors.

C r o m p to n  P a rk in s o n  “  K losd  ”  m o to r  d r iv in g  w o o d -w o rk in g  
m a c h in e ry  in  a  c o n v e rte d  s a w m ill



808 E l e c t r i c a l  R e v ie w June 9 , 1944

Special Slide Rule
D eriving Power Factor Directly from kW an d  kV A r  

By W. M. GoreWH E N  the pow er factor 
is required to  be 
determ ined from  kW  

and kV A r the operation  o f  an  ordinary  slide 
rule is a com paratively long process as kV A r J ,—kW  =  tan ^ a corresponding cos </>
have to  be found by reference to tables, but 
if  a rule could be m ade th a t would com plete 
the calculation much time would be saved and 
the possibility o f erro r would be reduced.

Scales C and D on a norm al slide rule will 
kV A rgive =  tan  <f> directly, and if  the

corresponding cos </> 
can be m arked on 
scale A, then unity on 
scale B will indicate 
pow er factor. Scale A 
is chosen for power 
factor so th a t there 
shall be plenty o f room  
for the figures. Such 
a slide rule can be 
m ade quite easily and 
cheaply. The m aterials requ’red  are a piece
o f  w ood 10 in. by 2 in. by 3/16 in. fo r theback, some strips o f thin w ood or fibre to 
build up the scales and slide, and some 
logarithm ic graph paper.

Method of Construction
First cut the strips and m ount them  with glue (Fig. 1) w ith the slide built tip to  fit, bu t 

abou t £ in. longer than  the rule so th a t it is 
easier to  operate. W hen cutting the strips 
care m ust be used to  keep their edges straight 
so th a t the slide will run  easily. A good 
m ethod to  ensure this is to  clam p the strips

to run  easily cu t a piece of the graph paper and stick it 
w ith glue over the slide and 

rule (Fig. 2) so th a t scales B, C an d  D are 
m ade; a piece o f  p lain  paper is p u t on for 
scale A. A fter the glue has set, run  a  razor 
blade dow n the nick betw een scales C and D  so th a t the slide is free again and  the rule 
will be ready for m ark ing  out.

Marking the Scales
First m ark  the figures on the graph paper 

for scales C  and  D ; if  in  d o ub t refer to  a 
norm al-slide rule which has the  sam e scale.

M ark  scale C fo r kVAr
A B C D

F ig . I .— End s e c tio n  s h o w in g  h o w  r u le  is b u i l t  up

and  scale D  for k W ; 
tan  <t> will then be 
indicated on scale C at 
unity  on scale D ; 
against un ity  on  scale B 
m ark  ou t cos <f> (power 
factor) on scale A.

W hen m ark ing  out 
th is  scale neglect unity 
pow er factor (which can be observed easily w ithout a rule) and 

m ark -99 in red  ink  (ringed in Fig. 2) o r it 
will be confusing la ter on. Refer to  trigono
m etric tables for the location  in the follow
ing w ay: tan  -1 4 2 o c co s  -99 so place -142 
on C against unity on D and  against unity on B m ark (in red) -99 on A, then proceed with the o ther m arkings in b lack draw ing ink 
right dow n to • 7 pow er factor. This will be 
a t the end o f  the scale so th a t if it is required 
to go to  low er pow er factors a s ta rt m ust be 
m ade a t the o th er unity  o f  scale B, hence the 
reason for m arking -99 in  red, otherw ise it 
would confuse the -57 and  -56 readings.

F ig . 2 .— T h r e e  s lid e  scales in  r e la t iv e  p o s itio n s

between two old saw blades and, using the backs o f  them  as a guide, to  trim  the strips 
with an old file. W hen they are satisfactory, stick the strips w ith glue and  clam p them  
down until the glue sets. The strips on the 
rule can then be screwed dow n to  the w ood fo r fu rther strength.

W hen all is set and the slide has been m ade

T he rule is now  com plete an d  all th a t rem ains is to  m ake it durable by giving it a 
coat o f clear cellulose varnish , o r amyl- acetate in which som e celluloid has been 
dissolved. A cursor can be m ade o f  celluloid 
by dipping it in boiling w ater and bending it to  shape so th a t it will run  in the grooves left for th a t purpose.
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CORRESPONDENCE
Letters should bear the writers' names and addresses, not necessarily for publication. 

Responsibility cannot be accepted for correspondents' opinions.
Prefabricated Houses at Hull

MY atten tion  having been draw n to a broadcast from  Hull in relation to  use o f gas in a specially erected dem onstra
tion prefabricated bungalow, I think, justifies 

the following explanation o f the situation.
In the broadcast m ention was m ade o f a gas fire and a gas cooker ; this referred only 

to a bungalow  which has ju st been erected quickly. A few weeks ago a house com 
prising two room s and a kitchen downstairs 
and three bedroom s and a bathroom  upstairs was erected under sim ilar circumstances, and 
this was equipped wholly electrically, in
cluding im m ersion heater, fires and cooker.

When erecting the bungalow, Mr. T arran  
decided on the principle o f “  freedom  of 
choice,”  and gave the gas com panies an opportunity, though a notice appears on the gas equipm ent, th a t this may be either gas or 
electric. My observation to  M r. T arran, 
however, was th a t any installation o f gas 
equipment on erection would, in  the great majority o f cases in  this city, be completely 
wasted, and I should have the troublesom e 
pleasure o f superseding them very quickly 
when the house becam e a home.Hull. D . B el l a m y ,

General Manager, 
Electricity D ept.

High-Frequency Heating
A S  Mr. A. E. L. Jervis rightly points out J \ _  in his article in the Electrical Review  of 

M ay 26th, the spate o f articles on high- 
frequency heating in the A m erican Press and the dearth o f sim ilar articles in the Press o f this 
country m ay easily give a wrong impression 
o f relative activities on bo th  sides o f the 
A tlantic. In  fact, very considerable progress 
has already been m ade in  this country, and development w ork in the use o f high-frequency 
heating is continuing a t a pace which in the 
present circum stances is little short o f amazing. The list o f applications grows daily w ith 
naturally a bias tow ards those m aterials whose therm al conductivities have so long been one 
o f the troubles w ith which fabricators o r 
m anipulators have had to  contend, and for 
which “  the existing ways o f electric heating ” 
referred to  in  your editorial have usually proved to  offer little advantage over any other 
m ethod o f applying the heat externally.A lready there are num erous equipm ents in 
use in this country. True, a few o f them  are of A m erican origin, due to  the difficulties 
experienced in recent years in obtaining certain com ponents in  short supply over here. 
This state o f affairs was only to  be expected

E t

when the rad io  industry could not supply the colossal demands m ade upon it by the various Services. The situation at present tends 
to  ease slightly, and many equipm ents now on order will shortly be adding to  the nation ’s 
capacity for producing m ore and better articles a t lower cost and in less time, while, as 
com ponents become available, sets o f larger 
kW  capacity will be obtainable.It is desirable, therefore, to draw  attention  
to one particular section o f  Mr. Jervis’ article 
which may have an  unfortunate effect upon 
those contem plating the adoption o f the 
process. He quotes Mr. J. P. Taylor’s paper 
to  the A m erican Society o f  M echanical Engineers, and includes in Figs. 5 and 6 curves 
showing operating and equipm ent costs. Mr. 
Taylor’s paper does not say exactly w hat is included in the “ equipm ent ”  and states 
that “ unfortunately varying applications and engineering costs were necessarily in
volved.” I t is, therefore, difficult to  be 
precise on capital costs, but the American 
prices, from  which the curve o f Fig. 6 is 
derived, are far in excess o f figures for British equipm ent, and this in tu rn  m ust be reflected 
in the operating costs shown in Fig. 5.

The cost o f any installation o f given kW capacity m ust vary with the nature o f  the electrode and o ther ancillary equipm ent, but 
it would appear that the prices for A m erican 
high-frequency generators are two o r three 
times those o f reputable British m anufac
turers. I t would be a pity, therefore, if 
prospective users o f such apparatus were deterred from  investigating the process for 
their own production  by w hat appear to  be 
abnorm ally high initial costs quoted in  the 
article.Watford. W il d -B a r f ie l d  E l e c t r ic  

F u r n a c e s , L t d ., 
J . E . O r a m , Director.

Guidance for the Public

I H A V E had a fairly intim ate knowledge o f your jou rna l for over fifty years and 
up to  the time o f reading the paragraph 

under the above heading in  your issue of 
May 26th I was very strongly o f the opinion 
th a t everything w ritten by you in the Electrical Review was based not only on intim ate 
knowledge o f the subject but very fair reasoning and I have never had any cause for 
doubting the correctness o f your expressions 
o f opinion, bu t the view you have expressed * and the expressions you use in  the concluding paragraph m ake me doubt w hether I  am  
still o f th a t sam e opinion.

W hilst I have no sym pathy with nationalisation or state control o f any industry, still,



broadly speaking, I believe th a t the com m ents 
m ade in the People are quite justified and 
are certainly borne out by my own personal experience. True there are some o f these 
private com panies whose charges are open to  com m ent, but there are m any whose 
charges show a “ scandalous disparity o f 
charges between one district and another ” 
and, as you will see from  the evidence I give you, there is a scandalous disparity 
o f charges between one district and another 
even o f the sam e com pany, unless these have since been adjusted.

I am  chairm an o f  two m anufacturing 
com pan ies: in  the one case we occupied 
premises in a district for m any years where 
the charges w orked ou t a t 3d. for lighting 
(principally basem ent) and  ab o u t Id . for 
power. Som e few years ago we m oved our 
premises to  another part in the sam e com 
pany’s supply area, some 300 or 400 yards 
from  the original premises, and, naturally , 
as the new premises were supplied by the same com pany, we om itted to  confirm  the 
cost o f the electricity supply. We are now paying 6d. for lighting (also principally 
basem ent) and about 3-Jd. for power.

A t my o ther com pany’s premises, situated 
abou t five miles from  these premises, the charge for supply w orks out a t the com bined 
rate  o f  ab o u t 1-3d. per unit, w hich is abou t 
one-quarter o f  the rate we pay a t these 
premises. A t my residence, which is situated 
abou t half way from  each, I pay a com bined 
ra te  o f  ab o u t l^d . per um t. I have en
deavoured to  get the charges for these 
premises m ore equitably adjusted bu t w ithout avail.

Surely this is a very glaring exam ple o f 
“ scandalous disparity  o f  charges between 
one district and ano ther ”  and ra ther 
repudiates your rem arks th a t the People's 
com m ents “  consist largely o f this sort o f 
nonsense.”

E d w a r d  L. J o s e p h .
[W e d id  n o t  d eny  th a t  th e re  w ere  d isp a ritie s  

be tw een  ch arg es  in  ad jo in in g  a rea s . I t  w as th e  
po litica lly -b iased  im p lica tio n  th a t  on ly  co m p a n y  
u n d e rta k in g s  w ere resp o n sib le  fo r these  to  w hich  
we o b jec ted .— E d ito rs , Electrical Review.]

Power Station Ownership

RE C E N T  articles in  your jo u rna l dealing 
with generation o f electricity, w ith 
particular reference to  the handing over 

o f  pow er stations to  the C entral Electricity B oard, appear to  m e to om it some factors 
which are w orthy o f  special consideration. 
These m ay be sum m arised as fo llow s:—

(1) Speaking generally, a large city having
its own pow er station is assured o f  a 
m ore reliable supply o f electricity.(2) The rates value to  a city may be
affected, since progressive grow th o f supply necessitates increased power 
plant.
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(3) Electricity departm ents’ staffs andw orkers w ould also be subject to 
review, and this in  tu rn  m ay affect som e hundreds o f  em ployees in  any 
one undertaking. Little, if any, 
m ention is m ade o f  them  in reorganisation schemes p u t forw ard 
by various bodies.

(4) Local trading m ay be seriously affected,for it is inevitable under a  scheme of 
central con tro l th a t central pur
chasing w ould obtain.

(5) D uring the grow th o f  a city the elec
tricity undertak ing  (by way o f  the 
pow er station) is developed and 

-  generally proves an  asset. T hat this 
is so is borne ou t by the fact that 
sm aller sta tions have no t been per
m itted  to  extend. A dm ittedly, there 
are cases in which the reverse holds 
good.

(6) A re we present-day engineers going tohand  over the w ork o f  ou r pre
decessors w ithout any thought for 
their sincere desire to  serve the industry  and  their undertakings ? 
A re we sure th a t they w ould have 
“ handed  over ”  w ithout adequate 
pro tection  ?

(7) I t has been said th a t developm ents inpow er sta tion  p lan t have been 
chiefly due to  the enterprise and 
initiative o f  pow er com panies. This 
requires som e degree o f  qualification, 
for present-day high-pressure and . 
pulverised filel p lan ts were, to  my knowledge, prim arily  the w ork of 
two m unicipalities. Pulverised- 
fuel boiler p lan t was, I believe, 
in troduced and fostered by the Derby 
C orporation  E lectricity D epartm ent, 
whilst high-pressure boiler and turbo 
p lan t (1,100 lb. per sq. in. and 850 
deg. F .) was first installed in this country by the B radford  C orporation  
E lectricity D epartm ent.

W hatever form  o f  o rganisation  the elec
tricity supply industry  takes, it is to  be hoped 
th a t the change will be evolutionary, as 
this is essential if  it is to  be o f  lasting good to 
the com m unity.

Bradford. T. H . C a r r ,
Electrical Engineer and Manager.

Chief Engineers’ Salaries

IT is refreshing to  read  your leaderette regarding the salary offered by the 
W im bledon C o rp o ra tio n  fo r a chief electrical engineer to  succeed M r. A. E. 

M cKenzie. In  offering a salary in  excess of 
th a t generally recognised, the C orporation  
has doubtless only reached this decision in the light o f  its experience over the past 
tw enty years, during w hich period  the progress o f the undertaking has been o u t
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standing. Such action clearly shows th a t 
the C orporation  appreciates that it has been a sound investm ent, no t only from  the financial po in t o f view bu t for the benefit o f 
the consum ers'and  the borough as a whole.

Those responsible for determ ining the policy o f  the Electricity D epartm ent at 
W im bledon are obviously sufficiently en
lightened to realise there is still ample scope for further developm ent in the future, and 
mean to  secure a chief electrical engineer who 
has the necessary qualifications and ability to continue the excellent results produced by 
Mr. M cKenzie.

It is a pity that the seventy odd municipal electricity undertakings, who have specifically 
refused to  adop t the properly negotiated agreement m ade by the N ational Jo in t 
Comm ittee o f  Local A uthorities and Chief 
Electrical Engineers for the Electricity Supply Industry, do not take advantage o f the 
experience obtained by the W im bledon 
Corporation.London, E.5. E. A. M i l l s ,

President, A ssociated M unicipal 
E lectrical Engineers.

Plugs and Sockets
A LETTER from  M r. H . Moss appears in 

your issue o f M ay 26th, in which a new 
plug and socket, presum ably the domestic standard  fused plug introduced by 

me, is adversely criticised. The critic adm its 
not having seen one, so his rem arks need not 
be taken too seriously. Nevertheless, we feel 
bound to correct positive misstatements.It is know n to all who have studied the 
m atter th a t the existing B.S.S.546 Plugs & 
Sockets will not provide w hat is required for post-war houses, and whoever tries to  comply with the requirem ents will be bound to design 
something new. W e have no t p u t forw ard “ another ” universal plug, because none 
existed before ours appeared.The pin centres o f our plug were decided 
upon by dielectric requirem ents and con
venience o f  wiring after careful study and experiment and Mr. M oss m ay rest assured 
that nothing was left to  chance. It is quite 
impossible to  interchange the live and neutral pins as he suggests. The pins being loose in the plug head can be pushed up and the flex 
put into the term inal holes in full view. The 
tails being all the sam e length, no loose strands are possible w ith any carelessness short o f 
deliberate sabotage. T he “ so-called ”  rubber 
cord grip has been tested with flexes from  3-A 
silk covered to  15-A tough rubber covered, so the interm ediate sizes are autom atically p ro
vided for.The statem ent th a t the new plug is not w anted by the trade is quite untrue. We have been inundated  with orders from  contractors 
and large users which o ur existing high 
priority  com m itm ents have so far prevented 
us from  executing.

M r. M oss refers to  our term inal arrangement as having been patented by him in 1919, 
but adds that the patent having run out, it is 
free for all to use. We make no com m ent on this, but are bound to  issue a w arning that 
our pending patents were only applied for 
after a m ost careful study o f existing speci
fications and published m atter and whilst 
anyone may make use o f a lapsed patent, we 
may say with some confidence th a t it would 
be unwise for anyone to  assum e that our 
design is not fully covered.Salford. F o r D o r m a n  &  S m it h , L t d ., 

T h o m a s  A t h e r t o n , 
M anaging Director.

MR. H A R R Y  MOSS, in your issue of 
M ay 26th, criticises w hat he terms 
“  a  bastard  size o f plug ”  solely upon 

his own in terpreta tion  o f illustrated 
descriptions. He adm its th a t he has not even seen a m anufactured sample. To pen 
such condem nation with so little substan
tiation  is, to  say the least, exceedingly prem ature, and his in terpreta tion  is entirely 
wrong.Details o f a plug o f this kind were given 
in your journal on O ctober 29th, 1943, and February  10th, 1944. Few engineers will 
agree with his contention th a t “ we have, 
at present, all th a t is required.” I would 
direct him  to that excellent article on “ Socket 
Outlets ” by M r. Forbes Jackson, which appeared in the Electrical Review  o f January  
21st. The following extract aptly expresses 
the views o f  m any :— “ N o one can pretend that the present design o f plugs and present 
circuiting m ethods are entirely satisfactory. 
We have an  opportunity  to  pu t this right 
and to produce a really satisfactory domestic 
outlet system incorporating experience and 
m aterials no t available when existing 
standards were made. . . .  I f  on technical 
and economic grounds a change is desirable, 
now is the time to m ake it, and the desire 
to  use a standard , merely because it is a standard , need not be given too much 
weight.”The decision to  increase substantially the 
num ber o f socket outlets brought w ith it 
the necessity for including a fuse a t each plug point and m ade it essential that all plugs in a house should be interchangeable 
with one another. This involves a plug 
o f  no t less than  10-A capacity and preferably som ew hat higher. N o such plug exists in B.S. 546, except the 15-A which is too  large 
and too  high-priced for universal use.

Like Mr. Moss I have no use for a 5-A plug “ up-rated ” to  10 A ; but I am one of 
the few engineers in the country who has had first-hand experience o f the 3-kW 230-V 
fused plug and socket to which he apparently 
refers. It is a small neat design. Seven of them  are being included in each o f the 
“ Poplar ” kitchen units with which my 
nam e is associated. The utilitarian  value
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o f  this new plug is stressed by the fact that 
it satisfactorily serves the clock circuit o f  the 
kitchen unit as well as its highly loaded  hotplate circuit. I am able to  say from  
experience that no difficulty has arisen in 
the wiring and use o f  these plugs and sockets.W ith regard to the possibility o f  using 
the wrong size o f  fuse in these plugs, I 
understand that they will be o f  different 
colours, but in the particular case m entioned  above, T am n ot concerned with this as I 
am using the m aximum  size., viz., 13A  
throughout. The reason for this is that very 
few dom estic appliances are capable o f  being 
overloaded. A  fault, when it occurs, is alm ost invariably a short-circuit and a 13-A 
fuse will open the circuit as well as a 5-A  
or 2-A.An electric clock takes under 5 W. A  2.-A 
230-V fuse blowing at som ething over 3A  
represents a fault loading o f  700 W or 140 
times the full load o f  the clock, so that a 13-A  fuse is every bit as good  as a 2 A  for 
this purpose. Similar considerations apply 
to most other dom estic appliances, including 
standard lamps. I f  Mr. M oss is worrying 
about the protection o f  the flexibles, I would  refer him to recent literature on this subject, 
including the article o f  Mr. Forbes Jackson, 
which has done much to dispel many con servative conceptions relating to the loading  
o f  flexibles.A gain, the introduction o f  this type o f  
fused plug does much to reduce the “ human- 
elem ent ” factor. When a fuse blows,
it is usually the man o f  the house who
rewires it according to  the material available (which is usually o f  doubtful quality) and
his very lim ited knowledge. W ith thistype o f  plug he has no alternative but to 
replace with a new fused pin having characteristics exactly similar to those o f  the discarded fuse.Poplar, £ .1 4 .  R o b e r t  I l l i n g w o r t h ,Borough Electrical Engineer and General Manager.

Electrical Terminology

I A M  Very glad that Mr. Banner has 
drawn attention to the im portance o f  
avoiding obsolete terms and sym bols. 

W ith regard to the latter, it would be very 
much easier to teach the correct sym bols if  
all manufacturers adopted the B .S.I. recom 
m endations ; for instance, milliammeters are still being labelled M A, or Ma or even M /A .

The follow ing are additional exam ples o f  
obsolete sym bols and terms still frequently 
used by teachers: Small <t> instead o f  capital 4> for magnetic flux, K va for kV A, “ apparent 
power ” for “ volt-am peres,” and “ pressure ” for “ voltage.” It w ould be interesting to 
know  if  anyone ever uses the term “ mass 
resistivity.” I have never seen it except in a 
City and G uilds exam ination question ! In the Glossary, “ conductivity ” is not qualified

by “ volum e,” so why should “ resistivity ’ 
n ot be interpreted in a similar way and the 
term “ mass resistivity ” deleted ?Mr. Banner’s Table III does not agree with the B.S.I. recom m endations. Thus, “ crest ” 
and “ effective ” are given by B .S.I. as 
alternative terms that may be used for “ peak ” and “ R .M .S .” respectively. 
“ Virtual ” is a term frequently used by teachers, but it does not appear in either the 
1936 or the 1943 editions o f  the Glossary. Mr. Banner gives obsolete equivalents o f 
“ m ean,” but I can neither find any reference 
to these in the G lossary nor see any reason why they should be regarded as obsolete. 
Other terms listed by Mr. Banner as obsolete are n ot deprecated by the B.S.I.

U ndoubtedly, the quickest m ethod of 
getting the B.S.I. terms and sym bols adopted 
generally is to  persuade every teacher to use 
them and I would suggest that every technical 
institution should have copies o f  the publica
tions listed by Mr. Banner. Possibly, the
B .S.I. w ould be prepared to  supply copies at 
a reduced rate to  individual teachers.Technical Colleg'e,Brighton. E d w a r d  H u g h e s .

Power Point Positions

IN  a letter published in  your issue of 
February 11th I suggested that power plugs should be located 30 in. above 

the carpet rather than a mere 4 in. In the 
fo llow ing issue Mr. A lex. M ilne said :— 
“ Constructive criticism is always valuable, 
but personally I cannot regard the remarks o f  Mr. D . P. W ilson as such.”

It was, therefore, refreshing to  read in 
your issue o f  M ay 26th that M ajor Lloyd 
George, in his address to  the E .A .W ., stated 
that he could  n ot understand why plug 
points could not be placed at a height and position  which could  be reached without 
stooping. I feel sure that this constructive criticism, uttered by the M inister o f  Fuel 
and Power before such an im portant gathering, 
will lead to easier work and maintenance 
in many post-war hom es.London, S. WAA. D . P. W ilso n .

Rural Development

IT seem s highly im portant that the belief 
you state, on  page 763, June 2nd issue— that electricity will raise farm ing efficiency 

and increase production can be proved— shall be put beyond the stage o f  belief. How  
and by whom  can this best be accom plished ?In continuation o f  his opening o f  the 
discussion on Post-W ar Planning at the I.E .E ., Mr. Percy E. Rycroft has written me 
that his experience over a number o f  years 
is that many farms have been purchased at relatively low  prices because electricity was n ot available, i.e., i f  electricity had been 
available several hundreds o f  pounds more w ould have been paid. I f this could be put
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into definite figures, it would be easier to 
induce the occupiers to contribute towards the cost o f  bringing a supply to the farms.Y ou also ask : “ W ould the farmer meet the cost if  he could be given a long-term loan at 
a low rate o f  in terest?” And you refer to the loans for distribution systems and the 
wiring o f  farms and homes in U .S .A . by the Rural Electrification Administration. How  
can we induce the addition to the technical and financial returns annually collected o f  complete information concerning all farms,

hom es, etc., which are not yet connected ?The Agricultural H oldings A ct, 1931, Scotland, provides com pensation on termination o f tenancy to an outgoing tenant who 
has paid for electric wiring in farm buildings, house and cottages. W hy limit such com pensation to Scotland ? I have collected  information on supplies to 160 farms (light 
and small power) and to 32 small-holdings all acting under Section 23, Electricity Act, 
1909. But we need reliable, precise data.Herne Bav. T h e o d o r e  S t e v e n s .

PERSONAL and SOCIAL
Neivs o f  M en and  W om en  o f  the Industry

T HE first p a rt o f the King’s Birthday H onours list published yesterday did not contain the names of any strictly “  electrical ” people, although some of them are, or have been, connected with the industry in one direction or another. It is hoped th a t the second part, to be published to-m orrow, will include some members of the profession and industry. Yesterday’s list contained the names of Dr. H. S. Houldsworth, C ontroller-General of the Ministry of Fuel and Power, and Mr. E. J. Missenden, general manager o f the Southern Railway, upon whom knighthoods have been conferred. Mr. J. Chuter Ede, Parliam entary Secretary to the Board of Education, a former president o f E.D.A. and form er chairm an o f the London J.E.A ., is made a Privy Counsellor. Stella, Marchioness of Reading, a former president of the Electrical Association for Women, and now chairm an o f the W.V.S., is made a Dame Grand Cross of the O rder o f the British Empire.
Mr. W. A. Wordley, the retiring president of the Bradford Engineering Society, was given a presentation at the Society’s annual dinner on May 19th. The principal guest was Mr. T. H. Carr, electrical engineer and m anager of the Bradford Electricity Departm ent.
The Governing Council o f the British Engineers’ Association has appointed Mr. J. W. Thomas, B.Sc., LL.B., M .I.E.E., as secretary in succession to Mr. H. E. Jones, whose services will continue to be available to the Association.Mr. Thom as, who is taking up his new duties this m onth, is well known in the electrical industry as a practising barrister, a former assistant general secretary o f the ElectricalPower Engineers’ Association and editor ofthat Association’s journal, and the au thor ofmany articles published in the Electrical Review and other technical journals. He received his education and training a t the College of Technology and Victoria University, M anchester, and served a student apprenticeship with the C orporation  Electricity D epartm ent in th a t city. Subsequently he held positions as jun ior engineer in the undertaking, engineer with the M etropolitan-Vickers Electrical Co. and lecturer a t the Birmingham Technical College before becoming assistant general secretary of the E.P.E.A . Mr. Thom as has taken an active part in the affairs o f the Institution o f Electrical Engineers, having served as a mem ber of the Council as well as being a former

M r .  C . le  M a is t r e

hon. secretary and past-chairm an o f the North- W estern Centre.
We report on another page of this issue the establishment o f a United Nations Standards Co-ordinating Committee with offices in London and New York. The London office will be in the experienced hands of Mr. C. le Maistre, who has retired from the position of chairman of the Executive Committee of the British Standards Institution.Mr. le Maistre was born in Jersey in 1874 and was educated at the Brighton Technical College and the Central Technical College.South Kensington. After an apprenticeship at the Thames Iron W orks he was engaged in consulting work and he joined the Engineering Standards Comm ittee in 1902. L ater the Com mittee became the British Engineering Standards Association and Mr. le Maistre was its director for twenty-five years until 1941 when he was appointed chairman of the Executive Committee of the British Standards Institution (a title which had supplanted the familiarB.E.S.A.— although many people still cling to the old initials), being succeeded as director by Mr. P. Good, C.B.E. Mr. le M aistre has also been general secretary of the International Electrotechnical Commission since its inception 

in 1906.Mr. le M aistre is a mem ber o f the Institution of Electrical Engineers, an associate member of the Institution of Civil Engineers, a member of the American I.E.E. and an hon. member o f the Royal Dutch Institution o f Engineers. His work was recognised in 1920 by the award o f the C.B.E. He is also a knight com m ander of the Swedish Order of Vasa (second class).
Mr. H. Payne, district representative o f the South Wales Electric Power Co. for Pontypool, Blaenavon and Usk, has been elected president o f the Rotary Club of Pontypool.
A t a recent meeting of the executive directors o f the Brush Electrical Engineering Co., Ltd., Mr. Alan P. Good, managing director, presented annuity bonds to five long-service employees.
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The recipients were Messrs. S. Price, electrical test departm ent (39 y ears); T. U nsworth, forem an, fabricating shop (43 years); W. A shborn, general stores (37 years); E. A. M inton, forem an, transform er shop (47 years) and E. R. W atson, chief, electrical test departm ent (52 years).

Sir Felix J. C. Pole has been appointed  a d irector o f the Power Securities Corporation, Ltd., to fill the vacancy caused by the death o f M r. W illiam C. Lusk.
Mr. D. C. Brook has been appointed  a director o f Balfour, Beatty & Co., Ltd.
The following staff changes are announced by the British Thom son-H ouston Co., L td .:—  Mr. W. J . Belsey, after forty-two years’ service with the com pany, has retired from  the m anagership o f the M arine D epartm ent a t Rugby, but has been retained in a  consulting capacity; Mr. W. S. Steel has been appointed manager. Owing to ill-health, Mr. P. F. Lloyd has relinquished the m anagership o f the London Export D epartm ent, and has been succeeded by Mr. J . N. MacDonald. Mr. Lloyd will continue to assist M r. M acD onald. Mr. C. E. Webb has become Birmingham  m anager in succession to  the la te Mr. O. S. Nichols, while Mr. H . Hall has been appointed m anager for the Sheffield District. Mr. G. W. Edgley has succeeded Mr. F. Penny as m anager a t Leeds, the latter havingjrecently retired after forty-three years’ service.
Mr. L. Goodall, engineering assistant, is recom mended by the Stoke-on-Trent Electricity Com mittee for the appointm ent o f distribution engineer a t a salary on the District Join t Board scale. T he m atter o f the appointm ent o f a technical assistant has been referred to the Staffing Sub-Committee, which has been asked to consider the qualifications o f members o f the staff for the position.

On M ay 30th a presentation from  his fellow employees was m ade to Mr. E. Stephenson on his retirem ent after thirty- seven years’ service with the Stepney electricity u n d e r t a k i n g .  Mr. Stephenson was for many years a prom inent trade union official and well known th roughout the electricity supply industry for the part which he played in negotiations and the settlem ent o f disputes in the London area.
Mr. W. P. Lilwall, borough electrical engineer o f Fleetwood, has been unanim ously elected president o f the Incorporated  M unicipal Electrical Association for 1944-45. The Council has placed on record its appreciation o f the services rendered by Mr. F. Newey during his two-year presidency. Alderman W. W alker has been elected v iee-president; he is the first local authority  representative to occupy th a t position.
Alderman Sir Percival Bower and Mr. F. Forrest retired from  the Council during the year and  their places were taken by Councillor F. Kenyon (Oldham) and Mr. J . Eccles (Liverpool).

H r .  E. S te p h en s o n

Mr. P. J . Robinson and Mr. F. Forrest have been elected honorary  m embers o f the Association.
Accrington C orporation  G eneral Purposes Com m ittee is to consider a recom m endation  of the Electricity Com m ittee to increase the salary o f the borough electrical engineer, Mr. A. Goward, to £1,000.
Mr. F. V. Thompson, form erly secretary of Im perial Smelting C orporation , L td ., has been appointed secretary o f British Insulated  Cables, Ltd., w ith Mr. R . Macmillan as chief accountant.
Mr. W. Sears and Mr. C. G. and Mrs. Catherine Vaughan have w ithdrawn their directorships o f Claybury Electrical Supplies, L td., a  new company the form ation o f which was announced in our issue o f A pril 28th (page 611).
In  referring to the advertisem ent o f the position o f deputy chief engineer a t M anchester last week, we inadvertently  gave the salary as £1,200. It should have been £1,400.

O bituary
Lieut. O. Kirby Johnson.— We learn  w ith great regret from Mr. H. L. K irby Johnson, o f the M artindale Electric Co., L td., th a t his son, Lieut. Oliver K irby Johnson, R .E ., was killed in action in Italy  on M ay 20th. Lieut. Kirby Johnson, who was only twenty-one years old, was educated at the King’s School, Canterbury, and C orpus Christi College, Cam bridge.
Mr. S. Farm er.— We regret to announce the sudden death on  May 29th a t the age of forty-one o f M r. Stephen (“  M ick ” ) Farm er, Birmingham m anager o f Foster T ransform ers & Switchgear, L td., since 1932.
Dr. H. M. Berry.—T he death  occurred on June 3rd, a t the age o f  sixty-five, o f  D r. H. M artin Berry, a leading radiologist. A t one period o f his career he was carrying ou t radiology a t eighteen hospitals.
Lieut.-Col. H. W. S. Outram, C.B.E., Director- G eneral o f A eronautical Inspection, Ministry o f A ircraft Production, who died on May 31st a t the age o f 56 was an associate m em ber of the Institu tion  o f Electrical Engineers.
Mr. H. C. Felser.—The recent dea th  is reported in  the Journal des Télécommunications o f Mr. H . C. Felser, for m any years the inspector- general o f the telegraph and telephone service in  H olland.
Sir Colin Fraser.—The death occurred in A ustralia in  M arch o f Sir Colin Fraser, the prom inent mining engineer and  industrialist He was connected with a num ber o f Australian concerns, including the Electrolytic Zinc Co. and the W estern N.S.W . Electric Power Co. o f both  o f which he was chairm an.
Mr. O. S. Nichols.—The colleagues o f the late M r. O. S. Nichols, M .C., m anager o f the Birmingham branch o f the B.T.H. Co., collected a sum o f £38, given in  lieu o f flowers, and sent it to  the Electrical Industries Benevolent Association. This sets a good example and one which we are sure would have had the approval of the m an in whose m emory the m oney was contributed.
W ill.—Mr. James Rowan, fo rm er general secretary o f the Electrical T rades U nion and member o f T .U .C . General Council, left £3 882
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International Standards
Co-ordinat ing Committee Established

El e c t r i c a l  engineers have been inter
nationally minded  from the start o f  the industry. They were 

brought up on international units, and there has been a continuous exchange o f  views between those working in this field in the 
different countries. This international outlook is probably due to the excitement and 
sense o f  adventure created by the development o f electricity; invention or discovery 
leading to wider and wider applications followed its use as a means o f  com m unication, which, from the very earliest time, was conceived as overseas com m unication. Against 
this background, the International Electrotechnical Com m ission was established for the 
purpose o f  developing international standards for the rating o f  electrical machinery.

Electrical engineers were also interested, in some measure, in the work o f  the International Standards A ssociation which, in effect, was a federation o f  the national standards 
organisations in the different countries. It is fairly obvious that the work o f the International Standards A ssociation can hardly be 
resumed on a full international basis until several years have elapsed after the conclusion  
o f the war.It is therefore o f  significance that, as reported in the Electrical Review o f  M ay 26th, 
the national standards bodies o f the United 
Nations have agreed to establish a United  Nations Standards Co-ordinating C om mittee, as a temporary measure, to provide a centre for the im m ediate co-ordination o f  
standards in the field o f  com m unications o f  
all kinds, both transport and telecom m unication, and the development o f  standards in 
connection with the transfer across borders o f raw materials and partly or wholly finished 
articles. These standards will provide agreed methods o f  expressing and testing the properties o f  materials, appliances, symbols, 
terms and definitions and will include dimensional standardisation to secure interchangeability where the replacement o f  parts is an 
important consideration.

London and New Y ork Offices
The United N ations Standards Co-ordinating Com m ittee has set up offices in London  and N ew  York with the object o f  prom oting  the maximum possible co-ordination and unification o f  standards necessary for the war effort and the immediate post-war period. The prom ulgation o f the standards will be the 

responsibility o f  the national standards organisations. Membership o f the Com 
m ittee will be open to representatives o f  the

F rom  a C orrespondent national standards organ
isations o f  the United  N ations. Approval o f  the 

scheme has been received from the standards 
bodies o f  Australia, Canada, South Africa and the United States, and the London office has been opened at 19-21, Palace Street, S .W .l.

Mr. C. le Maistre, C .B .E ., who has been general secretary o f  the International Elec
trotechnical Com m ission since its form ation  in 1906, having retired from the British 
Standards. Institution, has agreed to place his unique international experience at the 
disposal o f  this United N ations Standards Co-ordinating Com m ittee and will have 
charge o f  the London office. The Com m ittee therefore starts o ff under the most 
favourable circumstances, and it may be anticipated that its operations will bring about a greater measure o f  co-ordination in the post-war international field, where there 
was formerly a tendency for international bodies to be created without sufficient reason.

D rying Foodstuffs
D eterm ina tion  o f M oisture C onten t

A N  accurate m ethod of gauging the am ount o f water removed from fruits, vegetables and meats during dehydration has been described in Science by Messrs. G. Botuyoucos and H. A. Cardinell (Michigan Agricultural Experiment Station, East Lancing, U.S.A.). I t  is based on the fact that tem perature falls during the evaporation o f water. Thus at the beginning when the material contains its maximum water content, evaporation lowers its tem perature far below that o f the drying cham ber; it then increases progressively as drying proceeds until finally both tem peratures approach each other closely. A t that stage the material will have reached a satisfactory degree of dryness.Two therm om eters are needed; the bulb of one o f them is bare, simply hanging within the chamber, while the bulb o f the other should be placed in one of the loaded drying trays and surrounded by some o f the material to be dried, being kept in place by a small bag of cheesecloth. The bag should be held round the bulb by rubber bands, which tend to exert pressure continuously. The area and am ount o f material enclosed in the bag should be definite and constant, and related to the am ount and thickness of the layers o f m aterial on the drying trays.The therm om eters used are o f the electrical (liquid) resistor type and claimed to be 30,000 times more sensitive than the metallic variety. Their bulbs are made of glass, being 25 mm. long and 8 mm. in diameter, while they range from 2,500,000 ohms at 32 deg. F. to 25,000 ohms a t 185 deg. F. The resistance values are indicated by a special W heatstone bridge circuit outside the drying chamber, the connecting leads being ordinary “  flex ”  and they may be o f any length.
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COMMERCE and INDUSTRY
Patent  Evidence Sought.  A . E .U .  P lans .

I.M .E.A . Meeting
T H E Council o f the Incorporated  M unicipal Electrical Association decided at its meeting on June 1st that in view of possible transport difficulties the annual general meeting, which was to be held on June 22nd, should be postponed until a m ore suitable date. The annual report is being sent to members and a sum m ary will appear in our next issue.

Second-hand Lighting Fittings
The Board o f T rade draws attention  to the fact th a t supplies o f second-hand lighting fittings and re-covered lam pshades are subject to the quo ta restrictions imposed by the L im itation of Supplies (M iscellaneous) (N o. 22) O rder, 1944 (S.R. & O. 1944, No. 60) on persons registered in Class 9b. M oreover, the re-covering o f lam pshades is considered to be a process o f m anufacture, and accordingly an authorised unregistered m anufacturer m ust include the value o f shades re-covered and supplied by him in his perm itted total o f £100 per m onth. An unregistered person who was not on December 1st, 1941, carrying on a business o f supplying controlled goods o f Class 9b m anufactured by him  may not supply shades re-covered by him.

A .E.U. Expansion
Since the beginning o f the war the m em bership o f the Am algam ated Engineering Union has grown from about 369,000 to 916,000, including over 141,000 women. T he Union was a com bination o f ten separate engineering trade unions, the largest of which was the Amalgamated Society o f Engineers, established in 1920. Preparations are being made for the celebration o f the U nion’s silver jubilee next year and an endeavour is being m ade to raise the membership to a million. As a contribution to this negotiations are being m ade to take in nine other unions with a membership o f 250,000.

Toolmakers’ Library
A technical library has recently been established for the benefit o f members by the Gauge and Tool M akers’ Association at Standbrook House, Old Bond Street, London, W .l. The list o f books now available on loan will be added to as circumstances and opportunity  perm it, while directories, works o f reference, trade journals and other periodicals can also be consulted.

Cable M akers’ W ages
It should have been m ade clear in the note under this heading in our last issue (p. 781) that the adjustm ent o f base rates applied only to male pieceworkers.

Australian Refrigerator Service Order
In order to conserve m anpow er the A ustralian M inister o f State for W ar Organisation has m ade the R efrigerator Service O rder which provides for the licensing o f refrigerator service men and prohibits anybody from  working in this capacity w ithout a licence. From  the

wording o f the O rder it seems th a t the licensing authorities to be established will see that no area is served by m ore men than  necessary. Licences may be granted in respect o f particular areas beyond which the holder must not operate.
Bristol Engineering Directory

A classified index of trades in Bristol and an alphabetical list o f m anufacturers and suppliers are am ong the many useful features of the 1944 edition of the Bristol Engineering Directory, a well-produced 84-page publication now available from  the Bristol Engineering M anufacturers’ Association, 104, Filton Avenue, Bristol, price 9d., post free.
New Cambridge Professorship

The Council o f the Senate o f Cambridge University recomm ends the establishm ent of a professorship o f electrical engineering under the Faculty o f Engineering and the acceptance of an offer o f the Institu tion  o f Electrical Engineers to provide endow m ent for a period of years.
Help on Farms

A. Reyrolle & Co., Ltd., have announced that a week’s leave of absence, in addition  to the usual annual holiday, will be granted to those employees wishing to help farmers with the harvesting later in the year.
Patent Law Reform

Evidence is now being heard by the comm ittee set up by the Board o f T rade under the chairm anship o f M r. K enneth Swan, K.C., to report whether, and if so what, changes are desirable in the Patents and Designs Acts and in Patent Office practice and C ourt procedure.In the first stage the Com m ittee will confine its attention to the questions o f legal proceedings under the Acts, including the constitution of the appropriate tribunals, the provisions o f the Acts for the prevention o f abuse o f monopoly rights and the possible reduction o f cost and expedition of settlem ent o f legal proceedings.R epresentations or evidence should, for the tim e being, be confined to these matters. Those desiring to subm it proposals and evidence should com m unicate with the jo in t secretaries to the Patents C om m ittee, 1944, Patent Office, 25, Southam pton Buildings, London, W.C.2.
Rolling M ill Lighting

An interesting example o f virtually shadowless lighting has recently been carried out in a large rolling mill. The original installation consisted o f 1,000-W gas-filled lam ps in dispersive type reflectors suspended at truss level, 26 ft. 6 in., and these have been superseded by “ Sieray ” 80-W fluorescent tubes in reflector fittings. The aim was to install the new lighting without any substantial alteration to the cable runs.The mill is perm anently blacked-out and operates day and night alm ost continuously. Furtherm ore, as there are three travelling cranes extensively used on all shifts new installation work would have seriously ’ in ter
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fered with production. It was therefore decided to install the fluorescent tubes in suitable reflector fittings mounted in rows of ten fittings on alternate roo f trusses along the whole length of the mill. The existing cable system was extended to serve the additional lighting points w ithout the necessity for work in the roof, this extension , being carried out from the travelling cranes.A to tal o f 250 tubes was installed in this section of the mills, representing a saving of 9'5 kW and the effect is not dissimilar to that produced by good natural ro o f lighting with the additional advantage that i t  is not subject to change with the time o f day or night.The way in  which even the insides o f rolls of sheet metal are illum inated is very striking.The illumina on intens i ty  a v e r a g e s  6 ft.- candles throughout the 
mill.Accessibility for maintenance offered some difficulty. It was therefore decided that every tube point should be connected through a socket and plug. I t  is now possible to isolate from a crane any particular tube quickly, until such time as a crane may be available to rectify any trouble or for replacement. The lighting lay-out was carried out by the mill’s engineering department in  conjunction with the Lighting Service D epartm ent o f Siemens Electric Lamps & Supplies, Ltd. The installation work was carried out by Rashleigh Phipps & Co., Ltd.

Commercial Travellers
The half-yearly court o f governors o f the Commercial Travellers’ Benevolent Institution will be held at the London offices, 4b, Frederick’s Place, Old Jewry, London, E.C.2, on Saturday, June 24th.

Welding in Reinforced Concrete 
Structures

No. 8 o f the Ministry o f W orks Post-war Building Studies (H .M . Stationery Office, price 6d.) deals with reinforced concrete structures. The committee responsible, which was convened by the Institute of Structural Engineers and had as its chairm an Dr. Oscar Faber, points out that welding by gas or electricity has now reached such a stage of development that it should be perm itted under suitable conditions and with suitable safeguards. No special precautions in regard to stress are needed, it is stated, for tack or positional welding (employed between rods crossing more or less a t right angles so as to fix them in position), but for butt welding (between the ends o f rods in line whereby stress is transferred across the section) it is recommended that this should only, a t present, be allowed for mild steel. In the case of rods of mild steel which have their strength increased by cold working, bu tt welding may be per

mitted, but the stress a t the weld should be limited to that appropriate to mild steel, and the additional strength obtained by cold working should be ignored at and near the weld. The com mittee also recommends that the passagd o f all pipes, ducts, etc., should, wherever

F lu o re s c e n t l ig h t in g  in  a  b la c k e d -o u t r o l l in g  m ill

possible, be indicated on plans available before final reinforced concrete details are prepared and actual construction commenced, so th a t provision for these could be made and wasteful cutting avoided.
Installation Agreement Claim

Judge Trevor H unter a t the Ilford County C ourt last week confirmed the judgm ent previously given by the R egistrar in favour o the Ilford C orporation  in a claim against M r. R. Dalziel for 32s. which the C orporation  contended was due under an installation hiring agreement. The case originally came before the Registrar, M r. Adam  Partington, in February, and in April he gave reserved judgment in favour of the C orporation  (Electrical 
Review, April 28th). The defendant then applied for a re-hearing before the Judge.His H onour, giving judgm ent, held that the wording on the m etal plate was sufficient; the label was affixed to a conspicuous part of the fittings and apparatus and in his view the installation remained the property of the Ilford Corporation.

Society of Instrument Technology
A body with this title has been formed fo r those interested in the design, m anufacture, use and maintenance o f scientific instrum ents. Its objects are :—The advancement o f instrum ent technology by the dissem ination and co-ordination of inform ation relating to the design, application and maintenance of instrum ents. The provision o f opportunities for discussion, particularly between designers and m anufacturers on the one side, and users on the other. The provision of opportunities for discussion and collaboration between the Society and other associations. The encouragem ent o f technical education dealing with



instrum ent research, design, m anufacture or use. Research into problem s relating to instrum ent technology and standardisation o f instruments and accessories. The determ ination of a commonly acceptable term inology and the enhancing of the status o f those employed in the industry. The president is Sir G. P. T hom son, M.A., F.R.S. and the hon. secretary, M r. L. B. Lam bert, 55, T udor Gardens, London, W.3.
Home Guard Rifle Competition

The results o f the third annual com petition organised by the Society o f M iniature Rifle Clubs, and open to all Hom e G uard  platoons in the country, were recently announced. The winning team  is one com posed entirely of employees o f Everett, Edgcum be & Co., Ltd., and is from  the works p latoon. T he same platoon were runners-up in the com petition last year, and this year, as winners, they have m ade a score o f 982 out o f a possible 1,000. As last year, the num ber o f teams entered for the com petition was over 2,500.
Electricity Supply Administrative 

Association
Since the inauguration  o f the Electricity Supply Adm inistrative Association last year its constitution has undergone a change. M embership was confined originally to the G reater London area, b u t now the chief ad ministrative assistant o f any electricity supply undertaking in the country is eligible for m embership. This decision has m et with a rem arkable response in the north-western area and a branch will be opened there shortly. Am ongst the present m em bership o f eighty- four some o f the large provincial supply undertakings, including several companies, are prom inent. T hroughout the winter regular well-attended meetings were held in L ondon and m atters discussed included wartim e trading, m inimum  charges, standardisation o f accounts and  costing, war damage claims and P.A .Y .E.

Prefocus Lamps
Publication is announced o f a specification IB.S. 1164-1944) for prefocus lam p caps and holders. I t  sets out the principal dimensions of medium and large sizes o f both  com ponents, together with details o f appropriate gauges. T he new docum ent may be obtained from  the British Standards Institution, 28, Victoria Street, L ondon, S .W .l, price 2s. post free.

Fatalities
Two-pin Adaptor Fitted to Drill.—A t aninquest a t Lowton, Lancs, last week, on a m an who was killed while using an electric hand drill, it was stated th a t he removed a three-pin plug and attached a two-pin lam p ad ap to r and th a t the unconnected earth  wire was the cause o f his death. A verdict o f “ D eath  from  misadventure ”  was returned. T he coroner said th a t “  people should realise th a t the three-pin plug was a safety device and a two-pin adaptor should n o t be fitted in its place:”Perspiration Blamed.— A verdict o f “ Accidental death  ” was re turned  a t an inquest on June 2nd on IJarry  Finch (28), who received a fatal electric shock while repairing a ram  a t the
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Lancashire F oundry  coke ovens. M r. W. French, forem an electrician, said th a t on inspection he found the levelling switch had  been opened up for exam ination and repair, b u t there was no evidence th a t Finch had had  a tool in his hand. The only explanation he could give was that the m an perspired freely and his hands were m oist when he touched the contro ller. He was satisfied th a t even w ithout the intervention o f a m etal tool, the perspiration  would be sufficient to cause a shock.Soldier Killed by Electric Iron.— A  verdict of “ D eath by M isadventure,” was returned at an inquest held at Eastleigh, H ants, recently on Rifleman Oliver Jam es W eightm an, who received a fatal electric shock. I t was stated that a t the tim e o f the accident he was pressing his uniform  with an electric iron  the element of which was poorly insulated. He was wearing hobnailed boots and was standing on a wet cem ent floor.
Houses Without Coal Fires

Stoke Newington Borough Council has asked its Housing C om m ittee to consider the erection o f a num ber o f houses on the Hawkesley R oad site with no provision for coal fires, thus making them  an experimental type o f all-electric house. It is thought that this innovation would be welcomed by many people.
Valve Equivalents

The M ullard Wireless Service Co., Ltd., Century House, Shaftesbury Avenue, W.C.2, has produced fo r the trade a second edition of its list o f wartim e equivalents for the replacem ent o f the com pany’s valves. Details are given o f any necessary circuit adjustm ents.
Change of Address

Batwin Electric M otors, L td., have moved their offices to 302, M alden R oad, New Malden, Surrey (telephone: M alden 3160; telegraphic ad d ress: Phasom ota, New M alden). Theworks and stores remain at R ear 74, Church R oad, Barnes, London, S.W.13.
Changes o f Names

T he Ensign Arc W elding Co., Ltd., has changed its nam e to the Ensign A rc Welding & Engineering Co., Ltd.The H andy Battery Co., L td., has changed its nam e to the F lare C o., L td.
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INFO RM ATIO N  
D E PA R TM E N T

G E N ER A L  inquiries from  readers relating to sources o f electrical goods, makers’ addresses, etc., are replied to by our Inform ation D epartm ent through the post. Inquiries should be accom panied by a stamped addressed envelope.
O ur extensive records enable us to reply to m ost queries, but occasionally we ask for our readers’ assistance in tracing nam es and addresses n o t know n to us. We should be glad to have such inform ation regarding the m akers o f the following :—
M a x iv e e  m i n i a t u r e  t u m b l e r  s w i t c h .  
N o s e p a r k a  v a c u u m  c l e a n e r .

E l e c t r i c a l  R e v i e w
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Making Farm Implements
A d v a n ta g e s  o f  All-Electric Drive Demonstrated

A T  the ag ricu ltu ra l m achinery  factory  o f 
W. N . N icho lson  & Sons, L td ., a t 
N ew ark , w here th e  p lan t has been 

com pletely electrified d u rin g  the course o f  the 
past twelve years, an  excellent o p p o rtu n ity  is 
provided n o t only  o f  seeing how  th e  use o f 
electric drives can  speed up  p ro d u c tio n , b u t

a t p resen t include haym ak ing  m achinery , 
cu ltiv a to rs  and  fertiliser d istrib u to rs , and 
p lan t fo r the processing o f  edib le foodstuffs 
fo r m an  an d  beast.

A lthough  ind iv idual m o to rs  are  fo u nd  in a 
few cases, the fact th a t seldom , if  ever, do
th e  m achines in  any  one g ro up  opera te

sim ultaneously  a t full 
lo ad  has encouraged  
the use o f  g ro up  drives 
with line shafts an d  
belting. In  som e cases, 
as, fo r exam ple, fo r a 
5-H P, 945-R PM  unit 
driv ing a  g roup  o f 
th ree  drilling m achines, 
the m o to r has been 
m o un ted  above the 
driven  m achinery  an d  
balanced  in  such a 
way th a t its w eight is 
u tilised  to  give co rrec t 
tension  on  th e  “ V ” 
belts. T hese g rouping

W ith  th e  4 0 -H P  syn c h ro n o u s  m o to r  
(above) th e  fa c to r y  has a ve rag e d  
n e a rly  u n ity  p o w e r- fa c to r  o v e r  a 

p e r io d  o f  tw e lv e  y ea rs

also how  the electric m o to rs  have 
been selected an d  installed  to 
give the best an d  m ost econom ical 
results. W ith  the u p -to -da te  
facilities now  p rovided , the firm, 
which is a  very o ld-established  
one, dating  from  1825, is p ro 
ducing farm  im plem ents w hich

A b o v e  : A  5 -H P  m o to r ,  d r iv in g  th r e e  d r i l l in g  
m a c h in e s , b a lan ced  so t h a t  its  w e ig h t  is u til is e d  
to  g ive  c o r r e c t  te n s io n  on th e  “  V  ”  b e lts . L e ft  : 
E le v en  re v e rs a ls  a  m in u te  a re  r e q u ire d  fo r  th e  

m o to r  d r iv in g  th is  ty re -b e n d in g  m a c h in e

arrangem ents, besides m aking  it possible to  
have few er an d  (as all th e  m achines a re  n o t 
used a t th e  sam e tim e) sm aller m oto rs  
installed , also  help  to  achieve a  reasonab ly  
good lo ad  factor.

A n o th er instance o f  efforts m ade to  secure 
m axim um  efficiency o f opera tio n  is to  be found  
in connection  w ith the m ain  m achine shop
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drive. Here a 40-H P synchronous m otor has 
been installed to drive a line shaft, and this 
corrects the total factory load. The com pany  
is rightly proud o f  its performance since 
over a period o f  twelve years the factory  power-factor has averaged  0-94 to  0-98. T o obtain  
this very satisfactory  result hardly any ad
justm ents are m ade on the 
m otor field regulator, despite the fact that the 
synchronous m otor itself drives an intermittent load  
and that the load o f  the rest o f  the factory is also  
intermittent.

Two exam ples o f  the 
way in which the use o f  electricity has accelerated  
production are particularly interesting. They  
both concern the making  
o f  wheels. Equipped with  a 4-H P, 930-R PM  rever
sible squirrel-cage m otor  
fitted with a special high- 
resistance rotor, a new  tyre - bending machine 
enables no fewer than 
tyres to  be bent in forty m inutes. W hen  
this machine is in operation under the worst 
conditions the m otor reverses eleven times a minute. Similarly electric welding sets, o f  
which seven sets are em ployed (Quasi-Arc 
and H olm es, m ostly portable), have reduced  
to a fraction the tim e taken to assem ble the wheels.

D iverse  A p plications
A m ong the other apparatus for which  electrical operation is em ployed are cupola  

blowers, mixers, grinders, com pressors for 
presses, paint sprayers, w ood  working  
machinery and a cok e m ill. A ltogether there 
are about thirty m otors ranging from  1 to  
40 HP, practically all manufactured by Lancashire D ynam o & Crypto, L td., the 
average load being about 160 kV A  and the 
maxim um  load about 180 kV A. To facilitate m aintenance and repairs an endeavour has 
been made to standardise on as few different 
sizes o f  m otor as possible, units o f  5 and 
10 HP being the m ost popular. G enerally  
on the larger m achines Erskine H eap oil- 
im m ersed starters are em ployed, while 
English Electric and Erskine H eap air-break  star-delta starters control the smaller units.

The m etalclad switchboard serving the synchronous m otor, drills, foundry, boiler 
house, lathes, rake and w ood  shops is o f  “ M etrovick ” construction while for the 
welding, paint shop, lighting, canteen, etc., 
there is a Foster heavy industrial switchboard  with cartridge type fuses. The lighting, 
provided by H olophane units (all installed

w ithout flexible cables to reduce maintenance), is grouped for control purposes, m ost o f  the 
switches being located in the pow er house.

W e should like to thank Mr. C live N icholson, m anaging director o f  the com pany, for

E le c tr ic  w e ld in g  saves m u c h  t im e  in  a s s e m b ly  w o r k

thirty-five m etal perm ission to  inspect the works, and also 
Mr. B. G . B oullen, N ottingham  manager of 
Lancashire D ynam o & Crypto, Ltd., for providing som e o f  the technical information 
concerning the plant.

E.C.A. and the National Register
I N  the paper which he read recently before the Association o f Supervising Electrical Engineers M r. L. C. Penwill, director and secretary of the Electrical C on trac to rs’ Association, said th a t the 1,399 contractors on the N ational Register o f Electrical Installation C ontractors were largely m embers o f his Association. He claimed th a t w ithout their support the Register would cease to exist.The position is treated m ore fully in the June 
Electrical Contractor. I t  is stated that the m em bership o f the E .C .A . is about 1,480; of this num ber 750 (i.e. 51 per cent.) are on the Register and 730 are not. These 750 represent 56 per cent, o f the to tal num ber o f registered contractors, b u t it is claimed th a t they include the “ vast m ajority  o f the largest electrical contractors in the United K ingdom  ” who supported  the Register ou t o f .loyalty to theE.C.A. and because the Association regarded the voluntary system as a first step towards com pulsory registration.As regards the Electrical C on trac to rs’ Association o f Scotland, it is pointed  out th a t only about a hundred o f a  to ta l m em bership of 350 (or 28 per cent.) are on the Register. Thus 46 per cent, o f the com bined m em bership of the two Associations are registered and together these represent 63 per cent, o f the Register’s strength.

A t a meeting of the E .C .A . Council a member expressed the opinion that the N ational Register was now a stum bling block to com pulsion.
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Dust Precipitation
Electrostatic Plan t  a t  a  South Afr ican  Power Station

THE use o f  electrostatic precipitators for m inim ising em issions from  power
house chim neys is dealt with in a paper submitted by Messrs. C. D a w s o n  and F. A. 

H a n l o n  to the N atal Branch o f  the South  
African Institution o f  Certificated Engineers. They explain that the Congella generating station at Durban is conveniently situated  
for obtaining water for condensing purposes 
and is near to the load centre. W hen first built it was fairly remote from, but is now  rapidly becom ing centralised am ong, indus
trial as well as residential buildings.The electrostatic precipitators have cost some 25 per cent, o f  the am ount spent on the 
boiler, instruments and draught plant which 
they serve, and a considerable im provem ent is expected from the unit fired boilers being 
installed. The precipitators require D C  at up to 80,000 V and probably m ore space than the 
other types, but they are highly efficient and 
do not cause any appreciable loss o f  boiler draught. I f the percentage o f  ash in the coal used at Congella were reduced at the pit 
mouth from the present 15 or 16 to 5 or <} per 
cent., the number o f  railway trucks saved for haulage purposes per annum w ould be about 
500, and the railage saved £12,000.

C onstruction o f  A pparatus
Two o f the boilers installed at Congella are 

pulverised coal fired with a normal rating o f  
100,000 lb. o f  steam per hr. The gases pass 
through an air heater and then directly to  the precipitator, from which they are drawn by the induced draught fan and discharged to the 
chimney. Incidentally, the erosion o f  the 
fan, which is serious when it has to deal with a large percentage o f  ash from a pul
verised coal-fired boiler, is practically elim inated by this arrangement. The precipitator is approximately 26 ft. by 21 ft. in plan, and 
contains 420 hexagonal tubes 12 ft. long, the whole assembly in appearance resembling a huge honeycom b. D ow n  the centre o f  each 
tube a wire electrode is suspended from a frame o f channels and angles which, in turn, are supported by large high-voltage insulators. 
On the lower ends o f  the electrodes are hung tension weights, in addition to which another grid is suspended by the corner electrodes o f each section and so arranged as to form  spacers for centralising the electrodes in the 
tubes.It is necessary to vibrate the tubes and centre electrodes to remove the dust adhering to them, which is accom plished by the simple m ethod’ o f  pivoted weights suspended from  arms on a slow ly rotating shaft, which causes the weights to be dropped once per revolution

at selected positions, thus imparting a hammer blow sufficient to dislodge the dust, which 
then falls into receiving hoppers forming the bottom  portion o f  the precipitator. From  the 
hoppers the dust is led to a chamber in which  it is wetted and sluiced out for pumping,

The m echanical rectifier is installed at Congella. On the control panel are m ounted  
the usual breaker and instruments and an auto transformer with 22 tappings brought 
out to a switch whereby the input to  the 
single-phase transformer can be varied from  300 to  600 V approximately. It is o f  the usual 
design with 100 to 1 ratio and a capacity o f  
40 kVA.

S a fe ty  M easu res
T o ensure safety in operation all high- voltage plant is screened and mechanical 

interlocks are provided to ensure the correct operation o f links and the earthing o f  the 
apparatus before entrance may be obtained.Com bustion chambers cooled  by water 
tubes are installed at Congella. The practical and econom ic fineness o f grinding and high 
percentage o f  C 0 2 permissible with such a boiler result in increased efficiency, but, at 
the same tim e, there is an increase in the percentage o f  unburnt carbon which escapes to the chim ney, averaging about 20-30  per cent, o f  the ash passing through the boiler. 
The precipitator has, therefore, to deal with tw o substances which is an im portant factor in the actual operating efficiency o f  the extraction plant. The efficiency o f  a dust 
extractor is expressed as a simple proportion  o f the dust rem oved to  total dust, and is 
guaranteed as a percentage. For the Congella  precipitators the guarantee was 95-5 per cent, 
efficiency with 165,000 lb. o f  gas per hour at 
270 to 300 deg. F ., representing a boiler output 
o f  100,000 lb. per hr.The authors cite a typical example o f  an 
actual test indicating an efficiency o f  97- 6 per cent, and practically no discharge can be seen 
at the chimney top.The life o f the enclosed conveyors operating in the abrasive dust was very short and maintenance was excessive. They were, therefore, 
removed and gravity chutes substituted. Choking was overcom e by re-positioning the 
sprays and sealing the outlet as well as was practically possible.Far in excess o f  all other involuntary stoppages com bined have been those occasioned  
by broken centre electrodes. Operation o f  the boiler without the precipitator is undesirable and is only permitted when no alternative is practicable. Steps have been taken to 
reduce these breakages.
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ELECTRICITY SUPPLY
B radford ' s  £ 1 ,0 0 0 ,0 0 0  P la n .

Bradford.— P o s t - w a r  P l a n . — A  five-year post-w ar plan prepared by Mr. T. H. C arr, the eity electrical engineer and manager, has been approved by the Bradford C orporation  Electricity Comm ittee. Estim ated to cost £1,000,000, the scheme provides for the addition  and replacem ent o f switchgear and cables, a new mains departm ent to replace an obsolete building, and the purchase o f consum ers’ electrical apparatus and appliances to cover the requirements for post-war as well as existing houses and premises.
Dudley.—N e w  S u b s t a t i o n . —The C orporation has sold a site in Foxglove R oad to the M idland Electric C orporation  for Power D istribution, L td., for the erection o f a transform er station.
Guildford.— L i g h t i n g  i n  S u m m e r .—The town cleric reported to the Highways Com m ittee th a t in view o f the advantages o f retaining a certain am ount o f street lighting from  dusk to dawn during the summer, and the fact th a t its discontinuance would only result in a saving of the equivalent of about two tons o f coal for the whole period, he had applied for perm ission to m aintain such lighting. The M inistry o f Fuel and Power stated th a t there was no objection to the m aintenance of the reduced street lighting.
H ull.— R e d u c i n g  P o w e r  S t a t i o n  F u m e s .—  The C orporation  Sanitary Com m ittee has arranged for the medical officer o f health to consult with the Electricity Com m ittee regarding the proposed boiler plant extensions at the Sculcoates power station, in connection with a suggestion th a t the scheme should incorporate p lan t for lessening the emission o f sulphur and other noxious fumes.
Ilford.— S u p p l y  t o  R e s t a u r a n t . —The Parks Com m ittee reports th a t M r. Hartfield, who hires the pavilion in Valentines Park, proposes to install additional electrical equipm ent a t the restauran t owing to staff shortage. This will necessitate an additional cable a t an estimated cost o f £100, and the Com m ittee recommends th a t half the cost shall be paid by M r. Hartfield.
Jarrow-on-Tyne.— S c h o o l  L i g h t i n g . — TheEducation Com m ittee has agreed to a modified scheme suggested by the Board o f  Education for installing electric lighting in the ground floor room s at C roft Terrace School.
London. —  H o u s e  I n s t a l l a t i o n s .  —  W estm inster City Council Housing Com mittee, which is requisitioning and im proving 100 houses, proposes th a t some shall be all-electric, with others all-gas except for lighting.
Londonderry. —  A m a l g a m a t i o n  O p p o s e d .—  T he M ayor, speaking a t the annual meeting o f  the local Cham ber o f Commerce, stated that the U lster G overnm ent was proposing to am algam ate all the electricity systems o f N orthern  Ireland. I t was decided to write to the Londonderry C orporation  pledging support to any steps which would be taken to fight this proposal.
Tynemouth.—L o a n s .—The Town C ouncil is applying to the Electricity Com missioners for sanction to borrow  £4,000 for mains and

Fume Suppress ion at  Hul l .
services, £2,000 for substation  equipm ent and £1,500 for substation  buildings.

Y ork.— M o d e l  K i t c h e n . — A t a meeting of the Housing Com m ittee it was reported that the Estates Com m ittee had given perm ission for the erection o f a model kitchen in the Guildhall for six weeks and th a t the Electricity Committee had prom ised to give all possible assistance in the scheme.
S u p p l y  t o  F a r m . —T he Electricity Committee is seeking sanction to borrow  £960 for supplying electricity to Low G aterley Farm , Castle Howard.

Overseas
Argentina.— B u e n o s  A i r e s  S e r v i c e s . —Electric power services th roughout the province of Buenos Aires have been officially declared “ public services ”  under the direct financial control of the provincial M inister o f Public W orks in accordance with the authorisation accorded by the N ational Governm ent on May 30th.— Reuter.
Brazil.— M i n i s t e r  t o  S t u d y  U.S. M e t h o d s . —  Sr. A polonio Sales, the Brazilian M inister for Agriculture, has left by plane for the U.S.A. where he will study new agricultural methods, especially in the use of hydro-electric power. The Brazilian G overnm ent intends to adopt the m ethods employed in the exploitation of the Tennessee Valley for the developm ent o f the Rio Sao Francisco.— Reuter's Trade Service.
France. —  E l e c t r i c i t y  f r o m  t h e  S e a .  —  I t is reported  th a t Granville, on the French A tlantic coast, has subm itted to  the French M inistry o f N ational Econom y a plan for the establishm ent o f a pow er station which will be operated by the ebb and flow o f the tide. The cost is estim ated at between 20 and 30 million francs.
R u r a l  E l e c t r i f i c a t i o n . — A ccording to La 

Vie Industrielle F rance now occupies third place in Europe for ru ra l electricity supplies. O ut o f 38,000 country districts only 1,100 are not electrified, it is stated.
T R A N SPO R T

Lancashire.— R a i l w a y  E l e c t r i f i c a t i o n . —D uring recent discussions o f post-w ar proposals affecting railways by the Technical Committee o f the N orth  and M id-Lancashire Tow n Planning Advisory A uthority , Accrington delegates have urged th a t electrification should be continued from  Bury to Colne and via Blackburn to Preston.
N ewcastle-on-Tyne. —  N e w  T r o l l e y - b u s  

S e r v i c e .—The City C ouncil’s latest trolley-bus rou te from  W hickham  View along Elswick R oad to W estgate R oad and in to  Clayton Street, a distance o f 2£ miles, will be inaugurated on June 11th and will replace the tram s at present operating on th a t route.
United States.— R a d i o  o n  R a i l w a y s . — The  Baltim ore and Ohio Railway is reported  to be experimenting with the use o f rad io  between stations and am ong staff on trains and  yard operators.— Reuter.
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FINANCIAL SECTION
Com pan y  N e w s . Stock Exchange Activit ies.

R eports and D ividends
Siemens Bros. & Co., Ltd.—The directors’ report for 1943 records a trading profit of £482,933, as com pared with £460,168 for 1942. After providing for depreciation, etc., and adding £83,000 from  taxation reserve not now required, there is a net profit o f £314,452 (against £252,140). As already reported, the ordinary dividend is maintained at per cent., and a balance o f £488,712 (against £413,010) is carried forward.In his statem ent circulated with the report the chairman (Lord Queenborough) says that as in previous war years the com pany’s efforts have been devoted to meeting Service requirements and the output has substantially increased. Special provision has been made for wartime depreciation of plant and machinery, and the war contingencies reserve still stands at £830,000. In view of the probable calls upon cash resources when the war ends the increased balance, after paying the same dividend, is carried forward.
Rheostatic Co., Ltd.—The report for 1943 shows a profit o f £8,784 (as com pared with £8,071 in 1942), after making provision for depreciation, m anaging director’s rem uneration, and taxation. W ith £4,055 brought forward there is £12,839 available from which preference dividends and an interim  ordinary dividend of 4 per cent, have been paid, leaving £9,939. A sum of £3,000 has been transferred to general reserve and it is proposed to pay a final ordinary dividend of 8 per ce n t.; this will leave a balance to be carried forw ard o f £4,139.The chairman, M r. L. Satchwell, in a statement circulated with the report and accounts, says that the com pany continues to be very fully engaged and its standard products are vital in the national interest, including fuel economy. The pension scheme which he mentioned last year has now been inaugurated and, judging by its reception, the employees welcome the security provided and the contribution towards the cost m ade by the company.
Enfield Rolling Mills, Ltd.—In the course of his statement presented at the annual meeting on June 2nd the Earl of Verulam (chairman) said that the apparent reduction in profits was due to the fact th a t one o f the subsidiary companies had made substantial provision for income tax in its own accounts following the settlement of an operating contract with the Ministry o f Supply.So long as E.P.T. continued there could be no material alteration in the profit o f the company. As it had  such a poor “ standard  ” it was impossible to make any large additions to liquid resources. The directors felt, however, that they were justified in recomm ending a 

dividend o f 5 per cent.
Kerry’s (Great Britain), Ltd. (formerly the East London R ubber Co., Ltd.) is again paying a dividend o f 10 per cent, on the ordinary- stock for the year ended February 28th last. The net profit was £127,577 (against £136,432). A sum o f £90,500 (£95,000) has been transferred to taxation reserve and £6,000 (same) to

staff pension schem e; there is this year no allocation to deferred repairs reserve (against £17,500). The balance carried forward is £42,714 as com pared with £28,804 brought in.
Simms Motor Units, Ltd., reports profits am ounting to £149,910 for 1943, as com pared with £95,268 for the previous year. Taxes absorb £137,750 (£85,500), while preference dividends take £3,750. A first and final dividend of 10 per cent, is again to be paid on the ordinary capital, and £18,316 (£18,503) is carried forward. During the year £90,680 o f the £100,000 debenture stock was converted into ordinary shares.
The Lightfoot Refrigeration Co., Ltd., last year made a gross profit o f £98,882, as against £76,471 in 1942. After providing for depreciation, debenture service, etc., the net profit is £35,745 (£54,732). This reduces the debit carried forward from  £62,162 to £26,417. The report states th a t negotiations are proceeding satisfactorily for the disposal of the company’s ice and cold storage business in Calcutta.
Meters, Ltd., records a net profit, after providing for taxation, of £30,623 for the year ended M arch 31st last, as com pared with £23,870 for the previous year. Reserve for taxation receives £10,000 (£15,000) and reserve for deferred repairs £5,000 (nil). A final dividend o f 6 per cent, again makes 10 per cent, for the year and £10,558 (£8,539) is carried forward.
The Calcutta Electric Supply Corporation, Ltd.,is paying a final dividend of 3 per cent., free of tax, again making 6 per cent., tax free, for the year. It is proposed to distribute am ong the more responsible members o f the staff in India a sum which will not exceed the equivalent of 2 per cent, o f the Indian net profit.
The Electrical Finance & Securities Co., Ltd.,is to  pay a final dividend o f 6 per cent, (same) and a bonus of 3^ per cent. (2-̂  per cent.), making 13^ per cent. (12J per cent.) for the year. The net profit is £68,184 as against £62,093.
Parkinson & Cowan, Ltd., announce a net profit o f £52,324 for 1943 (against £48,423). In  view, however, o f post-war rehabilitation requirem ents, the directors have decided to again restrict the ordinary dividend to 5 per cent.
The British Columbia Power Corporation ispaying a dividend o f 40 cents, on the “ A ” no par value shares for the quarter to June 30th. In  the corresponding quarter o f last year the distribution was 50 cents.
The Bridgwater & District Electric Supply & Traction Co., Ltd., is again paying a dividend o f  6 per cent, for the past year.
Ransom es & Rapier, Ltd., report a net profit o f £25,187 for 1943 (against £26,008). The ordinary dividend is unchanged a t 6 per cent., free of tax.
R. A. Lister & Co., Ltd., are m aintaining their interim  dividend at 5 per cent.
The National Electric Construction Co., Ltd., is paying a first and final dividend o f  10 per cent.



The London Electric W ire Co. & Smiths, Ltd.,announce the paym ent o f a final dividend of 
5 i  per cent, for the past year, again making 7 | per cent. An interim  dividend of 2 per cent, in respect o f the current year has also been declared.

Johnson M atthey & Co., Ltd., have declared a final dividend of 7 per cent., m aintaining the distribution for the past year at 10 per cent.
W alsall Conduits, Ltd., is m aintaining the year’s dividend at 55 per cent, with a final paym ent of 35 per cent.
Dictograph Telephones, Ltd., has declared an interim  dividend o f 4 per cent. (same).

N ew  C om panies
P alace E lectrical Co., Ltd.—Private com pany. Registered M ay 25th. Capital, £1,000. Objects: To acquire the business o f an electrical contractor, etc., carried on by Edward J. Cam p at 231, St. George’s Way, S.E.15, and 32, Chiltern Street, W .l, as the Palace N eon & Electrical Co., Ltd. T he subscribers are C. F. T urner and A. W. K nott, both  o f 32, Chiltern Street, W .l. D irectors: E. J. Camp, B. J. Piper and C. F. T urner. Secretary: A. W. K nott.
E ast Durham E lectricals, Ltd.—Private com pany. Registered M ay 25th. Capital, £500. Objects: To carry on the business o f electrical contractors, engineers, etc. D irectors: J.Forster, W oodm ans Cottage, W ingate, Co. D u rh a m ; W. H ornby, 460, Back New R oad, W ingate; and T. Knox, 14, M iddle Street, Blackhall, West Hartlepool. Registered office: Middle Street, Blackhall, W est H artlepool.
Shorts (Lifts), Ltd.— Private com pany. Registered M ay 25th. Capital; £10,000. O bjects: To acquire the business o f a liftm anufacturer and engineer carried on by R euben W. Short a t Sentinel W orks, Bradford, and  to carry on the business o f mechanical, electrical and general engineers, m anufacturers of, and dealers in, elevators, hoists, and m aterial handling and labour-saving plant, etc. J. R. Phillips, 3, T arn  Villas, Ilkley, Yorks, is the first d irector. Registered office: Lloyds BankC ham bers, H ustlergate, Bradford.

C om p an ies’ R eturns  
Increases of Capital

Langley E lectrical Repairs, Ltd.—The nom inal capital has been increased by the addition  of £500 in £1 ordinary shares beyond the registered capital o f £500.
Brown & W illiam s, Ltd.—The nom inal capital has been increased by the addition of £2,000 in £1 ordinary shares, beyond the registered capital o f £2,000.

Mortgages and Charges
Hilbert & W hitwam, Ltd.—A ssignm ent on M ay 15th, o f proceeds o f contracts, to secure all moneys due ,or to become due from  the com pany to M artins Bank, Ltd.
Celestion, Ltd.— Satisfaction in full on February 21st o f charge dated August 2nd, 1939, and registered August 9th, 1939, securing £6,000.
Electrical & Refrigeration Services, L td.—  Debenture, charged on the com pany’s undertaking and property, present and future, includ

824
ing uncalled capital, dated M ay 5th, to secure all moneys due or to becom e due from  the com pany to Barclays Bank, Ltd.

Companies Struck Off the Register
The following com panies have been struck off the Register and have been d isso lved : Corona Lamp W orks, L td .; Douglas Electric Lighting Co., L td .; Electro Chemical Processes, Ltd.; Goldhaw k Electric Co., L td .; R adio Components, L td .; and T erry’s Wireless (1938), Ltd.

L iquidations
Princely Battery Co., Ltd., 99/103, Fonthill Road, N .4.—The first meetings o f creditors and shareholders under the com pulsory liquidation of this com pany were held on June 1st, at Bankruptcy Buildings, Carey Street, W.C. Mr. H. P. N aunton, Official Receiver, reported that the com pany was form ed in April, 1941, to carry on business as m anufacturers of, and dealers in, electrical batteries and accumulators. The issued capital was £95. The only director, Shri Paul C handra Jaina, had carried on business as a m erchant of electric batteries for some time before the form ation o f the com pany and the m ajority o f his purchases had been made from  tire Victor Battery Co., Ltd. He had stated th a t he found difficulty in trading as an individual and form ed this com pany. In September, 1943, Mr. Jaina purchased for £15,000 the undertaking o f the Victor Battery Co., and it was arranged th a t th a t company should supply batteries at a special discount of 25 per cent, until the purchase debt had been satisfied. The failure o f the com pany was attributed  to the Victor C o.’s inability to carry out th a t arrangem ent. The liquidation was left in the hands of the Official Receiver.

B an k ru p tcies
Michael Skulnick, battery  manufacturer, Wellesley C ourt, M aida Vale.—The first meeting o f creditors was held on M ay 31st, a t Bankruptcy Buildings, Carey Street, W.C. The debtor started  business as Hydrolax Manufacturing Co. in 1938 and comm enced to manufacture batteries in December, 1940, at Stanhope Street, N.W . He sold the business to a company in July, 1943, for £1,200, m aking a profit o f £400. He attributes his failure to the adverse result o f an action in which he had to pay the costs. The only p ro of o f debt tendered was for £219 by the petitioning creditor and the debtor returned no assets. A resolution was passed for M r. Percy Phillips, accountant, to act as trustee under the proceedings.
G. T. Miller, engineer, 4, Harew ood Close, N ortholt, Middlesex, lately carrying on business as radio dealer under the style o f Odeon Radio at 335, N ortholt Road, South H arrow , and 10, New Parade, Hayes, M iddlesex.— Last day for receiving proofs June 17th. T rustee, Lord Latham , 185-188, High H olborn , London, W .C .l.
F. Taylor, electrical and general contractor, carrying on business a t 4, M ercer C ourt and 46, Fenwick Street, Liverpool and residing at 46, Beverley Grove, Blackpool.— Receiving 

? r? er- , / ,l.ac*e ^ ay 24th. Public examination July 25th at the C ourt House, H un ter Street, Liverpool.
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Up to 50 H.P., 400/440 VOLTS

VERITYS L
A S T O N ,  B I R M I N G H A M  6

TD.

S a le s  Headquarters :

B R E T T E N H A M  H O U S E , L A N C A S TE R  PLACE, W .C .2

M AKE REGULAR U S E  O F  . .

M A R T I N D A L E  C O M M S T O N E S
0  C ut copper, brass and steel without 
clogging. Edges of every bar left clean ; 
no dragging of copper. Save 7 5 %  of time 
and cost of turning commutator in lathe. 
Give longer life to motors, etc.

O ver 50 sizes in stock, in 3 grades: coarse, 
medium and fine. 20 different types of 
handle.
O ver 25,000 regular users all over the 
world.

MARTINDALE ELECTRIC C? LT.D W E S T M O R L A N D  r o a d , LONDON, N.W.9
C ra m s  : C om m stones , H y d e , LondonPhone : C o lin d a le  8 6 4 2 -3



WARD&GOLDSTONE Ltd. P e n d le 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  H A L F  A  C E N T U R Y

This illustration shows a W  & G Ceiling Rose, one 
of many types supplied w ith and without porcelain 
interior.
A  wide and comprehensive range of electrical 
accessories is available to consumers for National 
Service.

Catalogue BH/1039 gives full details.
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STOCKS AND SHARES
T u e s d a y  E v e n i n g .

CH A IR M E N  at many com panies’ annual meetings are warning their fellow  share- 
holders that vital war developments now at hand may have a temporary effect 

upon profits. This caution may be considered, perhaps, as being ultra-conservative; 
at any rate, it makes no difference to the strength o f  prices in the Stock Exchange markets. Industrial shares exhibit pro
nounced firmness, and there is no disposition  discernible o f  anxiety, or nervousness. Investment looks well beyond the range o f  
immediate prospects. Satisfied as to the final outcome o f the invasion, people are con
tent to take the longer view, and to em ploy money in Stock Exchange securities rather 
than allow it to lie idle during the period o f  suspense.
Home Railways

The Government is again being approached 
with proposals for revision o f  the agreement made between the Treasury and the railway 
companies soon  after the outbreak o f  war. 
The effect upon prices has been beneficial. Southern Railway stocks are b etter; the London Passenger Transport prior-charge 
issues have improved. The expectation o f  the G overnm ent’s consenting to  re-open the question o f the bargain, is illustrative o f  the 
optimism o f  those who are pressing for better terms to  be given to the companies.
Callender’s Cable

Callender’s Cable & Construction Co. is 
repeating the distribution o f  dividend and bonus which was declared in respect o f  1942. The year ends with Decem ber, and a final 
dividend o f  10 per cent., plus a bonus o f  5 per cent., making altogether 20 per cent., will be 
paid next m onth. The com pany’s dividends were 20 per cent, in 1936 and in 1937. In the 
four following years the bonus was om itted  and the dividend made 15 per cent. The bonus was restored last year. The price o f  the 
shares is ^  better at 5J, the highest reached for more than a decade. D uring the bad times o f  1940 Callender’s fell to 46s. 3d., the lowest touched for many years, from which  there was a recovery to 78s. two years later. The issued capital o f  £1,923,916 is divided 
into preference and ordinary shares, the latter being £1,123,916 and the balance being divided equally between 6i  per cent, prefer
ence and per cent. “ B ” preference.
W. T. Henley’s

W. T. H enley’s Telegraph W orks Co. is 
also paying dividend and bonus to make 20 per cent, for the year. This has com e to be so usual that the 5 per cent, declared as bonus 
might well be included in the dividend an

nouncem ent. In the Stock Exchange the description o f  a distribution as being a bonus 
is taken to hint at the possibility o f  its not being maintained. Henley’s ate likely to go on paying at least 20 per cent, for years to com e, and the respect in which the investment 
is held can be judged by the modesty o f  the yield, £3 15s. per cent., which the shares afford at the present price o f  26s. 9d. The sum o f  £50,000 is set aside for war contin
gencies, and provision is made for special 
depreciation and obsolescence.
Electrical Finance & Securities

For years past the Electrical Finance & 
Securities Co. has paid an annual dividend on its ordinary shares o f  12) per cent. This has now  been raised to  13) per cent, and the price 
o f  the shares rose Is. to 56s; on the announcement. The com pany (through subsidiaries) 
supplies electricity to various districts o f  the 
U nited K ingdom , including Colne Valley, N orthw ood Electric Light, Lothians Electric 
Power and B oston & District Electric Supply. It has an authorised and issued share capital o f  £525,000, o f  which £375,000 is in ordinary 
shares o f  £1 each, the balance being in 7 per 
cent, cumulative preferences. There is also a debenture issue. Several issues o f  ordinary shares have been made to ordinary share
holders, the last, at 30s., in N ovem ber, 1938.
Radio Shares

Electric & M usical 10s. shares stand out as a feature o f  strength with a rise o f  3s. to 34s. E. K. Cole are 2s. up at 32s. 6d. Cossors 
touched 26s. before reverting to their previous level o f  25s. 6d. Pye deferred have a modest rise o f  3d., to 28s. The return o f summer 
weather and the preparations for the “ Second  Front,” with the distractions which result from  these, are said to have caused a marked falling 
off in attendances at cinemas. Personal experience— for what that may be worth—  does not confirm this. The jump in the price 
o f E .M .I. shares came as a surprise, and the reason for the buying which caused it was 
awaited with lively interest.
Further Rises

F ollowing upon the rises scored last week in the equipm ent and manufacturing section, 
Telegraph Construction & M aintenance shares are a florin higher at 55s. H opes are entertained o f  a possible increase in the 10 per cent, dividend. General Electrics advanced ri to 95s. for a similar reason, though conservatism  suggests that the dividend due next m onth  will again be 17) per cent. It is thought, that 
the new chairman will bow to the often- expressed wish that the dividend might be declared, and paid, half yearly, instead o f  once 
a year as at present. A utom atic Telephones at 66s. have shed Is. o f  their recent gain. W alsall Conduits are Is. up, the dividend o f  (Continued on page 827)
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ELECTRICAL INVESTMENTS
Prices, D iv id e n d s  a n d  Y ie ld s

Dividend Middle
Company Previous Last

x iiucJune0
Home Electricity Companies

Bournemouth and
Poole 

British Power and 12* 12* 60/6
Light 7 7 33/-'City of London . . 7 5* 28/-Clyde Valley 8 8 41/6County of London 

Edm undsons:
8 ' 8 41/-

7% Pref. 7 7 34/6Ord.................... 6 6 29/-xdElec.Dis. Yorkshire 
Elec. Fin. and Se

9 9 45/6
curities 

Elec. Supply Cor
12* 13* 56/-

poration 10 10 46/6Isle of Thanet . .  
Lancs. Light and

Nil Nil 18/-
Power 7* 7* 36/—Llanelly Elec. . . 6 6 26/-

Lond. Assoc. Electric 3 4 23/6London Electric 
LondonPowerRed.

6 6 28/-
Deb.................... 5 5 104iMetropolitan E.S. 8 8 40/-

Midland Counties 8 8 40/6Mid. Elec. Power 9 9 44/-Newcastle E lec ... 
North Eastern Elec.

7 7 30/6
Ordinary 7 7 33/67% Pref. 7 7 35/—Northampton . .  

N otting Hill 6 %
10 10 48/-

Pref. (£10) . .  
Northmet Pow er:

6 Nil 11
Ordinary 7 7 39/—
6 % Pref. 6 6 30/6Richmond Elec. 6 6 25/6Scottish Power . . 8 8 40/-Southern Areas 5 5 23/—South London . . 7 7 28/-West Devon 5 5 23/6West Glos. 4* 3* 24/6Yorkshire Elec.. . 8 8 43/-

RiseorFall
Yieldp.c.

£ s. d. 
4 2 8
4 4 10 
3 18 7 3 17 0
3 18 0
4 1 4  
4 2 9
3 19 6

+1/- 4 16 
4 6

4 3 
4 12
3 8
4 5
4 14 7 
4 0 0
3 19 0
4 1 9  
4 12 0
4 3 
4 0 
4 3

3 11
3 18
4 14 
4 0
4 7
5 0 
4 5
2 17
3 14

Overseas Electricity Companies
Atlas Elec. . .  Nil Nil 7/6
Calcutta Elec. . .  6* 6* 38/—
Cawnpore Elec.. .  10 10 35/-
East African Power 7 7 33/—
Jerusalem E lec ... 7 5 28/6
Kalgoorlie (10/-) 5 5 10/—
Madras Elec. . .  4* Nil 23/—
Montreal P ow er.. 1* 1* 23*
PalestineElec.“A”  4* 5* 41/-
Perak Hydro-elec. 6 7 10/-
ShawiniganPower 83cts. 90cts. 15* 
Tokyo Elec. 6% 6 6 15
VictoriaFallsPower 15 15 4*
W hitehalllnv.Pref. — 6 24/—

+  9d. —

2 8 9

3 12 
5 0

Company
Dividend Middle„ * s Price Rise YieldPre- June  or p.c.vious Last 6 Fall
Public Boards

Central Electricity: 
1955-60 (Civil 

Defence) . .  
1955-75 
1951-73 
1963-93 
1974-94 

London Elec.Trans.
L td ....................

London & Home 
Countiesl955-75 

Lond.Pass.Trans.:
A
BC

WestMidlandsJ.E.A.
1948-68

Anglo-Am. Tel. :
Pref.
Def.....................

A nglo-Portuguese 
Cable & Wireless :

51 Pref.
Ord....................

CanadianMarconiSl Nil 
Globe Tel. & Tel. :

Ord....................
Pref....................

GreatNorthernTel.(£10) ..
Inter. Tel. & Tel.
Marconi-Marine..
Oriental Tel. Ord.
Telephone Props.
Tele. Rentals (5/-)

Traction and Transport
Anglo-Arg.Trans.:

First Pref. (£5) Nil Nil 2/6
4% Inc. . .  Nil Nil 6

Brit.Elec.Traction:
Def. Ord. . .  45 45 1205
Pref. Ord. . .  8 8 175

Bristol Trams . .  10 10 56/6
Brazil Traction . .  $1 $ l f  271
Calcutta T ram s.. 51 61 40/6
Cape Elec. Trams 5 6 26/-
Lancs. Transport 10 10 45/6
Mexican L ig h t:

1st Bonds 5 5 1031
Rio 5% Bonds 5 5 1051Southern R ly .:

5% Prefd. 6 5 80
5% Pref. 5 5 1181

T. Tilling . . 1 0  10 59/6
West Riding . .  10 10 44/6

3 100 3 0 05 115 4 7 0
i i 107xd +1* 4 4 i
3i 103* . . 3 7 8
3i 100 3 5

'  Ï
21 97 2 11 3 :
i i 113 3 19 3 f f
41 121*xd . . 3 14 15 121*xd + 1 4 2 I
31 72 4 10 3
5 108* . . 4 12 *

and Telephone h :

6 6 120* 4 19 7 5.
1* 1* 31 4 16 9
8 8 26/ 6 3 1 k
5* 5* 114 +  * 4 16 64 4 83 + * 4 16 7Nil 4cts. 9/3 — r
8** 5* . 39/6 2 10 86 6 30/— 4 0 0 a

Nil Nil 21* _ isNil Nil 16 —
7* 7* 33/6 — 6d. 4 9 716 10 46/6 —
6 Nil 17/- — 2

10 10 12/ - 4 3 4

+ 20

+ 1 
+ 1/-

+  1 + 1

3 I t  8
4 11 5 
3 10 10

( Continued on next page)

6 7
3 4
4 12 
4 8
4 16 
4 14
6 5 
4 4
3 7
4 10

* Dividends are paid free of Income Tax.
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Company
Dividend MiddlePriceJune6

RiseorFall
Yieldp.c. Company

Dividend MiddlePriceJune6
RiseorFall

Yieldp.c.Previous Last Previous Last
Equipment and Manufacturing £ s. d.

£ s. d. General Cable (5/-) 15 15 15/- 5 0 0
Aron.Elec.Ord. . . 10 15 60/— 5 0 0 Greenwood&Batley 15 15 43/3 +  9d. 6 18 10
Assoc. Elec. : HallTelephone(10/-)12* 12* 28/6 4 7 9

Ord.................... 10 10 54/- +  1/ 3 14 3 Henley’s (5/-) . . 20 20 26/9 3 14 9
Pref................... 8 8 39/6 4 1 0 4*% Pref. . . 4* 4* 24/- 3 15 0

AutomaticTel.&Tel. 12* 12* 66/- - 1  / - 3 15 9 Hopkinsons 15 17* 65/-xd 5 7 8
Babcock & Wilcox 11 11 50/G 4 7 3 India Rubber Pref. 5* 5* 23/6 4 13 9
British Aluminium 10 10 47/6 4 4 1 Intl. Combustion 30 30 6J 4 12 4
British Insul.Ord. 20 20 5 i +  + 3 12 9 Johnson & Phillips 15 15 74/- 4 1 1
British Thermostat LancashireDynamo 22* 22* 97/— 4 12 9

(5/-) . . 18* 18* 21/- 4 8 1 Laurence,Scott(5/-) 12* 12* 13/- 4 16 2
British Vac. Cleaner London Elec. Wire 7* 7* 39/- 3 17 0

(5/-) . . 15 30 30/— 5 0 0 Mather & P latt . . 10 10 52/6 +  6d. 3 16 4
Brush Ord. (5/-) 8 9 9/— 5 0 0 Metal Industries(B) 5 8 48/6 3 6 1
Bureo (5/-) 15 17* 16/- +  6d. 5 9 5 Met. Elec.CablePref. 5* 5* 21/3 5 3 6
Callender’s 15 20 H +  tV 3 14 8 Murex 20 20 105/9 3 15 6
OhlorideElec.Storagel 5 15 82/6 3 12 10 Pye Deferred (5/-) 25 25 28/— +  3d. 4 9 3
Cole, E. K. (5/-) 10 15 32/6 + 2/- 2 6 2 Revo (10/-) 17* 17* 42/6 4 2 4
Consolid atedSignal 24 27* 61 4 4 6 Reyrolle 12* 12* 70/6 3 11 5
Cossor, A. C. (5/-) 7** 10* 25/6 1 19 6 Siemens Ord. . . 7* 7* 33/-xd +3d. 4 11 0
Crabtree (10/-) . . 17* 17* 38/9 +  9d. 4 10 1 Strand Elec. (5/-) 7* 10 7/9 6 9 0
Crompton Parkinson Switchgear & Cow

Ord. (5/-) 20 22* 30/6 3 14 9 ans (5/-) 20 20 18/6 5 8 1
E.M.I. (10/-) . . 6 8 34/- + 3 /- 2 7 1 T.C.C. (10/-) . . 5 7* 22/6 -3 6 8
Elec. Construction 10 12* 52/— 4 16 2 T.O. & M. 10 10 55/- +  21- 3 12 6
Enfield Cable Ord. 12* 12* 56/6 4 8 6 TelephoneMfg.(5/-) 9 9 11/9 +  3d. 3 16 8
English Electric 10 10 52/- +  6d. 3 17 0 Thorn Elec. (5/-) 20 20 25/- 4 0 0
EnsignLamps (5/-) 25 15 21/3 3 10 8 Tube Investments 20 20 97/— 4 2 4
Ericsson Tel. (5/-) 22* 20* 56/3 1 15 7 Vactric (5/-) Nil Nil 14/6 —
Ever Ready (5/-) 40 40 43/3 +  6d. 4 12 7 Veritys (5/-) 7* 7* 7/9 +  3d. 4 16 9
Falk Stadelmann 7* 7* 33/6 4 9 7 WalsallConduits(4/-)55 55 49/6 +  1/- 4 8 7
Ferranti Pref. . . 7 7 30/- 4 13 4 Ward & Goldstone
G.E.O.: (5/-) . . 20 20 27/3 +  Gd. 3 13 6

Pref................... 6* 6* 34/-xd + 6d. 3 16 6 WestinghouseBrake 12* 14 75/- 3 14 9
Ord.................... 17* 17* 95/- +  -& 3 13 9 West, Allen (5/-) 7* 7* 7/3 5 3 5

* Dividends are paid free of Income Tax.

Stocks and Shares(CoM i/««ei/ from page 825)
35 percent, again m aking 55 per cent, for the year. Ward & G oldstone at 27s. 3d. are 6d. 
better. Rises o f  3d. to Is. are general in this section. British Electric Traction deferred has once more topped £1,200. A t to-day’s 
middle price, the yield is barely 33 per cent, on the money. Thom as Tillings change hands frequently at 60s. A  spurt o f  a dollar 
lifted Brazilian Tractions to 21 Both  classes o f Cable & W ireless stock benefited to  the extent o f  10s. from the genial influence o f  ! investment buying. Marconi Marines re
acted to 33s. 6d. G lobe Telegraph & Trust -l i ordinary and preference hold their prices-V firmly at 39s. 6d. and 30s. respectively.

. i War W ork and P rofits
It is an everyday experience to find indus- ii trial com panies reporting increased turnover—sometimes considerable— accom panied by 

i i lower net profits. Taxation is sometimes thef; reason, but it  can also happen that a com -I pany’s normal business is temporarily sus-II pended, or curtailed, through a change-over to war work. In such a case, the profit provided by the Government is generally

less than the com pany would earn in normal 
circumstances. Therefore, expansion o f  turnover by no means implies an increase o f  profits, although it may be noted'that dividend  
distributions are, as a rule, maintained. 
R eserves for O b so lescen ce

Obsolence is a matter o f  serious concern at the present time to the directors o f  many 
industrial com panies, especially those, o f  course, which are concerned with heavy machinery. Appeal has been made to the Government for consideration in  such cases as those where obsolescence will be an inevit
able consequence o f  war operations. To  what extent relief, i f  any, will be afforded is a matter that, so far, cannot be estimated. The need for building-up reserves to meet obsolescence is an im portant factor in governing  the policy o f  distribution o f  profits, and  shaping dividend policy. Where com panies are abundantly supplied with liquid reserves and assets, the matter is one which causes 
little anxiety to directors. The capitalist—- large or small— o f to-day will make careful inquiry into the financial position o f  
com panies in whose shares he contem plates placing his m oney for permanent investm enl.
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NEW PATENTS
Electrical Specifications Recently P ub l ished

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

Buildings, London, W.C.2.
W G. A L LE N  & SONS (TIPTO N), LTD., and A. W eddell.— “ Electric air heaters and diffusers for ceiling use.” 17795. December 15th, 1942. (561386.)

C. M. C. A rm strong.—•“ Boiler feed and like regulators.” 16093. November 13th, 1942. (561404.)
G. Arrowsm ith and Hick, Hargreaves & Co., L td.— “ D e-aerators for boiler feed water or water for o ther p lan t.” Cognate applications 11300/42 and 14777/42. August 12th, 1942. (561366.)
A utom atic Telephone & Electric Co., Ltd.,C. Gillings and P. E. A. Cowley.— “ Telecom m unication systems.” 16128. November 14th, 1942. (561405.)
British Thom son-H ouston Co., L td .— “ Cooling means for lam inated cored inductive electrichl apparatus.” 17529/42. December 12th, 1941. (561384.) “ Electric m eters.”1054/43. January  23rd, 1942. (561421.)
British T hom son-H ouston Co., Ltd. (General Electric Co.). —  “ M agneto-electric m achines.” 12095. August 27th, 1942.(561367.)
British T hom son-H ouston Co., L td., and T. W. W ilcox.— “ Contacts for electric circuit- breakers.” 11239. A ugust 11th, 1942. (561394.)
Chloride Electrical Storage Co., Ltd. (C. D. Galloway).— “ Electric accum ulators.” 1314. January 26th, 1943. (561442.)
English Electric Co., L td., R. W. Hum m  and A. Plowm an.— “ Electric hot-p late.” 16380. N ovem ber 19th, 1942. (561481.) “  Electrichot-plate a n d ‘heat responsive switch therefor.” 21114/43. November 19th, 1942. Divided out o f 561481. (561488.)
G. S. Farlam , R. A. Bourne and L. B. Burgess. — “ Resistance for the control o f electrical m achinery.” 16225. November 17th, 1942. (561476.)
Foster Transform ers & Switchgear, Ltd., and R. G. Lowe.— “ Contacts for electrical switches, fuses, fuse switches, cut-outs, circuit- breakers and the like.” 16183. Novem ber 16th, 1942. (561406.)
C. O. Griffith.— “ Turbines.” 18242. December 23rd, 1942. (561435.)
W. T. Henley’s Telegraph W orks Co., L td.,H. W. Breeze and W. L. D alton.— “ Electric fuse devices.” Cognate applications. 16492/42 and 2843/43. November 21st, 1942. (561484.)
R. E. Jennings and Foster T ransform ers & Switchgear, Ltd. —  “ Electrical regulating appara tus.” 15367. Novem ber 2nd, 1942. (561467.)
T. B. Jones.—“ Electrically heated pads.” 18547. Decem ber 30th, 1942. (561436.)
M arconi’s Wireless Telegraph Co., L td .— “ Machines for m aking lock seamed sleeves.” 12902/42. December 14th, 1940. (561397.)

“  Electric frequency changing systems such as are employed in superheterodyne radio receivers.” 6702/42. M ay 17th, 1941. (561459.)
M arconi’s Wireless Telegraph Co., Ltd.(T. L. G ottier).— “ Frequency modulation systems.” 15379/41. Decem ber 21st, 1943. .Convention date not granted. (561331.)
M arconi’s Wireless Telegraph Co., Ltd. (Radio C orporation  o f Am erica).— “ Apparatus for viewing television im ages.” 15906. November 11th, 1942. (561347.)
Revo Electric Co., Ltd., and F. H. Reeves.— ,“ Electric lighting fittings.” 16358. November 19th, 1942. (561355.) “  F luorescent tubular ;discharge lam p fittings.” 15443. November 3rd, 1942. (561469.) “ Fluorescent tubulardischarge lam p fittings.” C ognate applications 15444/42 and 8202/43. Novem ber 3rd, 1942. *(561470.)G. F. Shotter.— “ Electrical contact means.” Is 15433. N ovember 2nd, 1942. (561468.)Siemens Bros. & Co., L td., A. Rosen and G. W. Arcus.— “ Stabilisation o f a direct ;current voltage.” 18568. Decem ber 31st, 1942. (561389.)Standard  Oil D evelopm ent Co.— “ Electrical apparatus for the detection and indication of |U gases.” 1450/43. N ovem ber 19th, 1941.(561444.)Standard  Telephones & Cables, L td.— “ Tele- :phone systems.” 7983/43. A pril 23rd, 1941. (561364.)Standard Telephones & Cables, Ltd. (Western : Electric Co., Inc.).— “ G ain regulating circuits for signal transm ission system s.” 16077. November 13th, 1942. (561382.)A. H. Stevens (Electronic Laboratories, Inc.).— “ Electrical systems for converting direct current into alternating  curren t.”  6875. May 20th, 1942. (561332.)W estern Electric Co., L td .— “ Heat-treating apparatus.” 126/43. January  10th, 1942.(561408.)H. Ziebolz.— Electric relay systems for the autom atic control o f variable conditions.” 16484/42. D ecem ber 30th, 1941. (561434.)

TR A D E MARK  
APPLICATIO NS

T HE following applications have been received for British trade marks. Objections may be received w ithin a month from  May 31st.
A l c h o - r e .  No. 627,967, Class 1. Fluxes for soldering and brazing. F ry’s M etal Foundries, L td., Tandem  W orks, C hristchurch Road, M erton Abbey, London, S.W.19.
S k y - l i n e .  N o .  624,096, Class 9. Cases for electric pocket lam ps; electric batteries, flat irons, apparatus (no t included in o ther classes) for domestic and household purposes, etc. Also No. 624,098, Class 11. Electric domestic and household apparatus fo r lighting, cooking and refrigerating; ventilators, electric lamps, lamps for cycles, torches. Platers & Stampers, Ltd., Colne Road, Burnley, Lancs.
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CONTRACT INFORMATION
Accepted Tenders  and  Prospective Electrical W o r k

C ontracts Open
Wfiere “ Contracts Open ” are advertised in our “ Official Notices ”  section the date o f the issue 

is given in parentheses.
Dundee.—June 14th. Electricity Departm ent. Cables. (See this issue.)June 19th. C orporation  Emergency Com mittee. Inspection lamps complete with cables. Particulars from the A .R.P. Equipment Officer, Friarfield House, Barrack Street.
Dunfermline.—June 19th. Town Council. Various works, including electrical, a t 20 additional houses at Brucefield Housing Scheme. Schedules, etc., from  C. R. Douglas & Son, 15, East Port.
Manchester.—Electricity D epartm ent. June 23rd. 33-kV and auxiliary pilo t and telephone cables. (See this issue.)
North-West Midlands.—Joint Electricity Authority. July 25th. Circulating w ater pumps and pump house. (M ay 19th.)

O rders P laced
Hull.—Electricity Committee. Accepted. Reactors for power station (£7,800).— Metro- politan-Vickers. Telephones Committee. Accepted. Insulators (£300).— Bullers.
Manchester.— H ealth Committee. Accepted. Refrigerators for three wards at Baguley sanatorium.— British Autom atic Refrigerators. Town Hall Committee. Accepted. Loudspeaker equipment.—G.E.C. Electricity Committee. Accepted 33-kV feeder protection gear.—A. Reyrolle & Co. AC m otors.—Laurence, Scott & Electromotors; Electric Construction C o; B.T.H. Meters. -— F erran ti; M etropolitan-Vickers. Kettles.— Premier Electric Heaters. Cable for period ending June 30th, 1945.—Scottish C ables; Britannic Electric Cable & C onstruction C o .; Lancashire C ables; Aberdare C ables; Connollys (Blackley); W. T. Glover & C o.; Standard Telephones & C ables; Mersey Cable W orks; L. Andrew & C o .; D uratube & W ire; and Aeralite. House-service cut-outs (twelve m onths’ requirements).—Parm iter, H ope & Sugden; Siemens Electric Lamps & Supplies.
York.—Electricity Committee. Recommended. Secondary air equipm ent for boiler (£2,160).—John Thom pson W ater Tube Boilers.

C ontracts in  P rosp ect
Particulars o f new works and building schemes for 
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. 

Angus.— Four-room ed houses; county archi
tect, Forfar.

Argyll.—Conversion of building into m aternity hospital; Mid Argyll Medical Officer, County Council, Lochgilphead.
Backworth (Northumberland).— Miners’ canteen; R. Burke, Singleton House, Newcastle-on- 

Tyne.

Bingley.—Y outh centre and canteen for Y outh Council; Rev. R. H. Place, Holy Trinity Vicarage, Bingley.
Birmingham.—W ater filtration w orks; city engineer.
Brighouse.— Alterations and additions to works, River Street; J. Blakeborough & Sons, Ltd., W oodhouse Works.
Castleton.—Extensions; D unlop C otton Mills, Ltd.
Dunfermline.— Extension to m aternity hosp ital (£10,000); burgh surveyor.
Enfield.— Factory additions for Cosmos M anufacturing Co., Millmarsh L ane; J. Stanley Beard & Bennett.Factory additions, Southbury R oad; F. C. Dean.Extensions* Strayfield W orks, Strayfield R o a d ; E. W. Palmer.Council offices, Fir Tree House site (£6,000); U .D .C . surveyor.-
Glasgow.—Switch house and transform er house, Craighall R oad; Brownlee & Co., Ltd.Additions, Lennox Castle Emergency H ospital (£1,500); city engineer.Milk depot, Possil R oad ; Scottish Farm ers Dairy Co., Ltd.Reconstruction, 274-280 Shields R oad ; J. Milligan.Rebuilding, 8-12, Stockwell Street; Soho Trust, Ltd.Tenements, Barrowfield; housing director.
Guildford.— W orks reconstruction, W alnut Tree Close; Billing & Sons. Ltd.
H alifax.— Houses, Ovenden and Siddal; D. T. Lloyd Jones, borough surveyor, Town Hall, Halifax.
Hebburn-on-Tyne.— Canteen, St. Aloysius School; J. Dibble, surveyor, U .D .C . offices, Hebburn.
Hereford. — W orks additions, Nicholson & Scriven, architects.
H yde.—Additions, G arden Street, for Newton Mill, Ltd., cotton spinners.
Ilford.—W orks additions, Roden Street; Ilford, Ltd.Houses, Chadville Gardens and Beech G ro v e ; Holland Bros.Laboratory for H ow ard & Sons, L td .; Ham m ond & Miles, Ltd.Church school and hall, Vista Drive; Canon Palmer.
Isle of E ly.—Extensions, Sessions House; county architect.
Jarrow.—Three temporary shops at Simonside (£1,048); borough engineer.Dining hall, Valley View School; J. S. Weir, borough engineer, Town Hall.
Lanarkshire.—Canteen (£1,000), Castlehill Colliery, Carluke; manager.
London.—W e s t m i n s t e r . —Repairs to Training College, Horseferry Road (£1,037); city engineer.
D e p t f o r d . —Canteen, Shere R oad ; J. Stone & Co., Ltd.
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M acclesfield.—Parish hall; Rev. A. Clarke, Christ Church Vicarage, Macclesfield.
M anchester.—W orkshop; L adybarn Tim ber Co., 188, Ladybarn Road, Fallowfield.
M ansfield.—Office extensions, U nion Street; Stokes Castings, Ltd.
M arch.— Houses, Wisbech R o ad ; F . J. M artin & Son.
Middlesbrough.—Kitchens at eleven schools; borough education architect.
Newton H eath.—W orks add itions; G. Greiv field Baines, architect, 12-24, G uildhall Street» Preston.
North Riding.—School dining centre, Ample- fo rth ; J. R. W hite, county architect, County Hall, N orthallerton.
North Shields.—Factory, C hirton ; Clay & Co., N ottingham .
Northumberland.— School k itchens: Allen- heads School, N . Glendinning, builder, Allendale; G lanton School, Johnson Bros., builders, G lanton ; Shankhouse School, Cram lington Co-operative Society, builders, Cram lington.
Preston.—A dditional nurses’ hom e for Sharoe G reen H ospita l; J. Foster, borough surveyor, Tow n Hall.
R aw tenstall.— Canteen extension, Rossendale W orks, W aterfoot; Lam bert, H ow arth & Sons, Ltd.Canteen, Booth Road, W aterfoot; Sir H. W. Trickett, Ltd.Canteen, Hall Car M ill; Greenbridge, Ltd.
Sm ethw ick.—Alterations, N orth  W orks, H alfords L ane; H enry H ope & Sons, Ltd.
Southgate. — A lterations, Brockley House, N orth  Circular Road, for M etal Box C o .; F. C. & D. W. Dabbs.
South Pelaw (Co. Durham).— M iners’ hostel; Cackett, Burns Dick, & M cKellar, Ellison Place, Newcastle-on-Tyne.
South Shields.— Rebuilding Laygate Lane In fants’ School; H ow ard Hill, W inchester Street.
Staffordshire.— M aternity accom m odation,C ounty Institution, W ordsley; E. M. Coombs, county architect, C ounty Offices, Stafford.
Stockton-on-Tees.—T hree school kitchens and three d in ing-room s; borough architect.
Tettenhall.—Houses, Long Lane, Tettenhall W ood; F. .W. M ason, surveyor, Town Hall, Tettenhall, Staff's.
Tynemouth.—Two school kitchens; borough engineer.
Walsall.— Buildings (£15,000), for Grigg & Brettel, L td .; H . W. Shipley, architect, Langtoft, G orway R oad, Walsall.
W est H artlepool.—Additional office accomm odation for the Borough T reasurer’s D epartm ent; borough engineer.
W olverhampton.— School canteens at Low Hill and Fordhouses; W. M. Law, borough engineer, Tow n Hall.
York.— Additions, W igginton R oad ; J. & E. Sturge, Ltd.Extensions to orthopaedic hospitals a t T horp Arch and K irbym oorside; secretary, Yorkshire Association for the Care o f Cripples, 20, Park Row, Leeds, 1.Pump house at M ental H ospital (£1,740); William Birch & Sons, Ltd.

F orth com in g  E vents
Tuesday, June 13th.—London.—Lighting Service Bureau, Savoy Hill, W .C.2, 6.15 p.m. Association of Supervising Electrical Engineers Three winning papers in branch papers competition.
London.—A t Institu tion  o f M echanical Engineers, Storey’s G ate, S .W .l, 2.30 p.m. Opening of two-day session o f Institute of M arine Engineers a t which a series o f papers on “ The Engining of Post-W ar Cargo Vessels ” is to be presented.
Wednesday, June 14th.—London.— Institution o f Electrical Engineers, 3.30 p.m . Measurements Section. C ontinued discussion on “ The Consum er’s Supply C ontrol U nit of the Future and its Effect on the Design of the Electricity M eter.” The m eeting will be preceded by an inform al Section luncheon to be held at the C onnaught Room s, G reat Queen Street, a t 12.30 for 1 p.m.
Thursday, June 15th.— Manchester.— At the Engineers’ C lub, A lbert Square. Women’s Engineering Society (M anchester Branch). Discussion on “  H ousehold E quipm ent— the Engineer’s Point o f View,” with in troductory  talk by M rs. Crispin on “ Electrical Household Equipm ent.”
Saturday, June 17th.—London.— Bonnington Hotel, Southam pton Row, W .C .l, 2.45 p.m. Institu tion  of Factory Managers, South Eastern (London) Branch. Discussion on “  Current and F uture Problems in Factory Management.”
Monday, June 19th.— Birmingham.— Grand Hotel, 6 p.m. Birmingham Electric Club.M odern Applications o f M ercury Arc Rectifiers,” by M r. J. C. Milne.
London.—A t Institution o f Mechanical Engineers, Storey’s G ate, S .W .l, 7.15 p.m. Association o f A ustrian Engineers, Chemists and Scientific W orkers in G reat Britain. “ Planning and E ducation for Technical Research,” by Prof. P. Gross.

R ural H ou sin g
TH E  im portance o f the m axim um  extension to rural areas o f electricity, gas, water and sewage disposal services is stressed in the third report of the R ural Housing Sub-Committee of the Central Housing Advisory Committee appointed by the M inister o f H ealth (Stationery Office, price Is.).

Full agreem ent is expressed with the Scott Com mittee as to the need for providing these services. The Sub-Com m ittee is of the opinion that Rural D istrict Councils should not discourage the placing of small industrial units in their areas so long as they are properly controlled by planning, and should be prepared to deal effectively with the problem  of housing which results from  such industrial development. In the long run, it says, the adm ixture o f industry with agriculture will im prove the rural housing services. Am ong general objectives to be aimed at are a planned program m e to bring rural housing conditions up to the highest possible level in a given period o f years, and a financial basis fo r new house building in rural areas which will m ake it possible to give the agricultural worker as good a house as the worker in other industries.
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H e a d  O f f i c e :  2  8 ,  R U S S E L L  S Q U A R E ,  W . C . 1 .  T e l e p h o n e :  M u  s.  6 4 1 2

A  70kVA Auto 
Transformer for 
o p e r a t i n g  an 
American mach
ine from a stand- 
a rd  4 0 0  v o l t  
th  re e  -p  h a se  
supply.

fin jjistCtxQ Sehvn'ee fin deky •'
{% ectu<xU fiu'ificsc

O T H E R  H E A Y B E R D
P R O D U C T S : — Rectifying 
Equipment, Battery Chargers, 
Industrial Electrical and 

Scientific Apparatus.

Single and Three Phase, 
A i r  C o o le d  a n d  O i l  
Cooled. List 103 5 de
tails sizes and weights 
of Transformers up to 
27kVA, open and enclosed 
types.

SIL-FOS AND 
SILBRALLOY

FOR L O W  T E M P E R A T U R E  B R A Z IN G  IN  T H E  ELEC TR IC A L  
IN D U S T R Y

U SES  I N C L U D E  Brazing rotor bars to 
end rings; Mak ing  and repairingswitches;  
Brazing terminals to  wires and cables ; 
Construct ion  of busbar systems ; Joining 
switchboard bus systems using preplaced 
S IL -F O S  strips.

N u m e ro u s  types of repairs.

JOHNSON, MATTHEY & CO. LTD.
H E A D  OFFICE:

73/83 Hatton Garden, London, E.C.1

Ask for booklet 
98 on Sil-Fos 
(and Easy-Flo) 
and leaflet 99 
on Sllbralloy.
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E L E C T R IC A L  

STEEL SHEETS 
&

L A M I N A T I O N S

Brands :

S T A LLO Y ,”  "M ED IU M  RESISTAN CE.”  "S P EC IA L  LO H YS .”  "  LOHYS ”

JOSEPH SA N K EY & SONS Ltd., BILSTON
LONDON : 168 Regent Street, W .l
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TH E E Y E S  HAVE IT. T h e  e y e s  h a v e  f a i r  p l a y  w h e n

t h e  l i g h t i n g  is  c o r r e c t l y  p l a n n e d  w i t h  t h e  c o r r e c t  

e q u i p m e n t  f o r  t h e  j o b .  T o  m a k e  s u r e  o f  th is  d r a w  

o n  t h e  r e s o u r c e s  o f  t h e  C r o m p t o n  L i g h t i n g  S e r v i c e . 

T h e y  a r e  f r e e l y  a t y o u r  d i s p o s a l .

[ R o m P T o n
LIGHTING EQUIPMENT

C R O M P T O N  P A R K I N S O N
Telephone ■ Tem ple B a r  5911

L T D .  E L E C T R A  H O U S E ,  L O N D O N ,  W . C . 2 .
Te le g ra m s : C ro m p a rk , E s tra n d , London.
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CHESTER ROAD - TYBURN * BIRMINGHAM
i i IM  PrefaW W U w W U  U U W U W W

WHERE QUALITY 
IS SPECIFIED —

M E T A I I I C

Sa,e* wellRoa«. ^

^ ansea - ; ,J7a> st. s«“
5 L A S G O W  •    w m

S IZE  N0I.BoreD47" 
ToTakcWi«N”l9.iW.G

V E E ' G E E
INSULATING 

i  BEADS

PO R C EL A IN
INTERLOCKING

SIZE N°2. Bore.070" 
ToTak#WircN°l6iWC

I Z E N ° 3 . 8 o r e . 0 9 4 “
To Take Wire N'I4S.W.G

SCRUITNORMAU MIDGET CONNECTORS

SIZE N°5.Bore .141"
To Take Wire N ' l O  5 W G

Write for Particulars 
i Prices and Samples

V.G.MANUFACTURI NO C-L-
GORST ROAD. PARK ROYAL, LONDON,N.W.IO
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P e t r o l  E le c tr ic  G e n e r a t in g  
P la n ts , H .T .  G e n e r a to r s ,  D .C . 
M o t o r s ,  F re q u e n c y  C h a n g e rs , 
e tc .,  up  to  25 K .V .A .

C H A S .  F .  W A R D ,  3 7  w h i t e  p o s t  l a n e

Phone: Amherst 13 9 3 . H A C K N E Y  W I C K ,  E . 9

J O H N  IS M A Y  &  S O N S  L T D  - IL F O R D
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Registered Trade Mark

G E A R E D  M O T O R S

TYPE
S R

Have single reduction spur gear, totally enclosed 
in an oilbath, the shafts running on double row ball 
bearings. The special steel motor pinion meshes 
with a bakelised linen final gear, carried between 
bearings, and bothgearsare automatically lubricated.
Final shaft speeds are between 1,750 r.p.m. and 
350 r.p.m., and the motor can provide 60 cycle 
speeds on a 50 cycle circuit.

The dimensions are the same for all voltages and 
speeds.

The space occupied is the same as that of a 1,400 
r.p.m. m otor of the same power. Horsepowers 
are £ and developed at the final shaft, so that 
no allowance need be made for gearbox losses.

The

NORMAND E L E C T R I C A L  COMPANYLtd. 
NORTH STREET, CLAPHAM  COMMON, LO N D O N , S .W .4

Telephone : MACaulay 3211/4

R i r m in e h a m  Representative: New Zealand Agents:Mr W  H. HERD, 21 Kingsdown Road, ALLUM ELECTRICAL CO. LTD.
N o r t h f i e l d ,  Birmingham 31. Auckland, Wellington and Christchurch.Phone: Priory 1945 
Agents in Portugal: Messrs. A. BLACK, Ltd., 32 Rua da Boa vista, Lisbon.

EGB/39/B
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The same supplies -

—safe in the same containers
— but standing up to very different conditions!

M edway Corrugated Cases are to-day  
doing a vital war job . H undreds of 
thousands o f tons o f essential supplies are 
being delivered safely in  this form o f 
packing. And the sound reputation they  
achieved in the days o f peace has been 
enhanced by the w ay they are standing 
up to the greater hazards o f wartime trans
port. For safety— M edway— every tim e !

The Medway Corrugated P aper Co. L td ., Larkfield, Nr. M aidstone, Kent.
London Sales Office: Blackfriars House, New Bridge Street, London^ E .C .\
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feat

EILIOTT B R O T H E R S  ( L O N D O N )  LTD
C E N T U R Y  WO R K S ,  L E WI S HAM,  S.E. I3

"Efficient & A ccurate

R E C O R D I N G  

¡ ■ f a  U M E N T S

E S T A B L I S H E D  1 8 0 0

Write for 
particulars
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AIR BREAK COM BINED

S T A T O R  R O T O R

SLIPRING MOTOR STARTERS

★ ROBUST CONSTRUCTION

★ FOOL PROOF

★ LIBERALLY RATED

★ CONTACTS EASILY
RENEW ABLE

A I R E D A L E
E L E C T R IC A L  

& MFG. C O .  

L IM IT E D ^ ick Z ^ i r e m e n t s  i
MACTA WORKS, LOW MOOR, BRADFORD. T E L . : LOW MOOR 703-4. GRAMS : “ SW ITCH, LOW MOOR ”

A LL  TYPES  
ALL VOLTAGES 

ALL WATTAGES

M A D E  TO L A T E S T  

B.S.I. SP EC IF IC A T IO N

E n s e l  E l e c t r ic s
308,GRAYS INN R? LONDON,W.C.I

telephone TERminus6255-6

M*NU»AC»UA! D AND CUAAANTJ f D BY. .

G IBSO N .  TODD £ CO.LTD
A I Ï E R T  M I L L S  ■ HO I I  | N WOO 0.

E.R.



June 9 . 1 944 E l e c t r ic a l  R e v ie w 53

LO O K AFTER

YOUR  
INSULATING OIL

STREAM-LINE FILTERS LTD.
Write to-day for details i n g a t e  p l a c e ,  L o n d o n ,  s . w . 8

The importance of maintaining the full 
Insulating value of oil in circuit-breakers 
and transformers at all times can 
hardly be exaggerated.

This desirable result, ensuring freedom 
from electrical breakdown, can be 
achieved reliably and conveniently by 
means of a portable Stream-Line filter.

Complete de-hydration, de-aeration 
and purification in a single passage !

TH E PYRE NE CO M PAN Y LIM Fire Engineers
GREAT WEST ROAD, BRENTFORD, MIDDLESEX

T e l e p h o n e :  E A L i n *  3 4 44 ( 14  11 n e * ) . T e l e g r a m » :  “ P y r e n e ,  B r e n t f o r d . * ’

A. Battery of C O s Cylinders

B. Automatic Release

C. Fusible L ink Line

D. Discharge Lines & Nozzles

E. C O s operated cut-out switch

F. Discharge line to adjacent
Switch Room

T
If a fire in your Transformer Room, 
Sub-station or Switchroom would 
shut down production — why not 
instal an automatically operated 
“  PYRENE ”  C 0 2 Fire Extinguishing 

System ?
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the

d a n y e i  

A p o lô

HEYES
o f  V i J ia a n

That corridor with 

a blind corner, that 

awkward stairway,
that doorway in a 

dim corner— these are the danger 

spots. W igan and Lacent Pris

matic Lighting is your solution.

W ig a n  a n d  L a cen t f i t t in g s  c o m p ris e  a 
f u l l  ra n g e  o f  u n its .  F u lly  d e s c r ip t iv e  le a fle ts  
a n d  s p e c ific a tio n s  a re  a v a ila b le  on re q u e s t.

H E Y E S  & C O M P A N Y  L I M I T E D  
W A T E R  H E Y E S  W O R K S ,  W I G A N
Agent : F. G. Ketelby, Gazette Buildings, Corporation St. 

B irm ingham .

dm 1081

RELAYS
with M ercury and Metal Contacts

AUTOMATIC UKPERATURE 
CONTROLLERS 

HUMIDITY* C0 HTR01 

PRECISION WIRE-WOUND 
RESISTORS 

EARTH PROTECTION
Butcher-Black & Decker System

Make, the tanks roll off the assembly 
line unceasingly. Every minute 
saved brings V ictory nearer. Speed 
up p r o d u c t i o n  by the aid of

G L E D H I L L - B R O O K
T I M E  R E C O R D E R S

Enquire for particulars

GLEDHILL-BROOK TIME RECORDERS LTD.
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B O L T O N  

P R O D U C T S  

for the  

E L E C T R I C A L  

I N D U S T R Y

Since 1783 B oltons have know n m ore than one  
period o f  national crisis fo llow ed  by progressive  
reconstruction. T he com bination  o f  m etallur
gical research w ith specialisation in m anufacture 
has enabled B o lton  Copper Products to  play  
a notable part in  the scientific and industrial 
developm ents o f  the last 150 years and in the  
unprecedented tasks o f  the war to-day, and 
will continue to  do so  in  the days o f  peace.

★ “ COMBARLOY ”
(for commutator bars, brushes, etc.)

i f  COPPER WIRE, STRIP, BUS BARS, 
COMMUTATOR SEGMENTS.

★ PATENTED CELLULAR CONDU CTORS 
(for extra high tension currents).

★ TROLLEY WIRE.

fY \o

« O V
.•tot*

THOMAS BOLTON & SONS LTD. HEAD OFFICE : WIDNES, LANCS.Telephone : Widnes 2022. P.O. BOX N o. 3
London Office : 16S Regent Street, W .l. Telephone : Regent 6427 S 9.
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A CLAR.KES "ATLAS"

ELECTRICIANS/
S / u ix fy  4  M e  £  J j p  §

A PRODUCT OF

<Z>/ { £ * * * .
i U  '  LONDON. S.E.I5

'Ź Ś e & L c ,

P U M P S
FOR WELLS &

B0REH0LE5 OF
EVERY DEPTH

T Y P E  E.O.E. for W ell* and Borehole* 
exceeding 25 ft. In depth. Totally enclosed 
self-oiling mechanism of Patented design. 
Precision workmanship throughout. Pump 
can be supplied complete with  ̂h.p. Electric 
Motor or with fast and loose pulleys for belt 
drive. Capacities from 58 gallons per hour.



ŁLECTRJC\L R e\TE\V

S i m p l e
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ST. M A R Y  C R A Y , K E N T  A N D  B R ID G W A T E R , S O M .

Clettro ©tmamtt Construction Co.
i t b .

wwww

DAUER7
L T »

2 2 ,  
B a r r a t e s .  

C h r i s t c h u r c h ,  H a n t s .
TeJep: C hristchurch, id /. | |

E le c tric a /  /n su /a tio n  S p e c /a i/ s ts .

S h e e t  a n d  
. M a c h i n e d  P a r t s  

o o f  a l l  k i n d s ,  o



COMPLETE IMPREGNATION. T h e  h i g h  d i e l e c t r i c  s t r e n g t h  o f

C r o m p t o n  P a p e r  C a b l e  i s  e n s u r e d  b y  t h e  m e t h o d  o f  im p r e g n a t i o n  i n  

w h i c h  t h e  c a b l e  i s  f i r s t  d e - a e r a t e d  a n d  d e - h y d r a t e d  u n d e r  v a c u u m ,  a n d  

t h e n  i m p r e g n a t e d  u n d e r  p r e s s u r e .  T h e  p r o c e s s  i s  c o n t in u o u s  a n d  

c o m p le t e  i m p r e g n a t i o n  i s  o b t a i n e d  w it h o u t  t h e  i n g r e s s  o f  a i r  o r  

• m o is t u r e .  C r o m p t o n  C a b l e s  c o m p l y  w i t h  t h e  s p e c i f i c a t i o n s  o f  t h e  

B r i t i s h  S t a n d a r d s  In s t i t u t io n ,  G o v e r n m e n t  D e p a r t m e n t s ,  a n d  o f  t h e  

C a b l e  M a k e r s  A s s o c i a t i o n — o f  w h i c h  w e  a r e  m e m b e r s .

!.D.3mPTonw PflRKinson
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J o t  a / l  ù td u s tU e s

•  L O C O M O T I V E S
conserve man-power 

W I N G R O V E  & ROGERS
LIMITED

B R O A D W A Y  C O U R T , B R O A D W A Y , L O N D O N , S .W .I

S U IT A B L E  F O R  
A L L  C L A S S E S  
O F  M A C H IN E S

R E L I A B I L I T Y  
E Q U A L  T O  
S T A N D A R D  
V  R O P E  D R IV E S

A ik  For 
Ctulofue 

V P  35»

\Ji'"
E L E C T R I C

• T R U C K S
• T R A C T O R S

C R O FTS  ( e n g i n e e r s )  LIM ITED .
T H O R N B U R Y  B R A D F O R D  E N G L A N D



V  ¡ 8 «
June 9, 1944944 F

^ 3 3

E l e c t r ic a l  R e v ie w 61

R I V E T S
Any length 
Any head 

Any metal
The range of our rivet produc
tion covers all diameters from 
024 in. to -375 in. inclusive, in 

Steel, Brass, Copper, Phosphor 
Bronze, Nickel Silver, Stainless 
Steel, A lum inium  and the Light 

Alloys.

&Co.

27 Nursery Road, Hockley
B I R M IN G H A M ,  19

Telegrams: 
Rivtonk,

Bi rmingham

V * ^
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AGRO BAKELITE BLOCKSTHE ALTERNATIVE TO WOOD BLOCKS 
A S  S U P P L IE D  T O  T H E

A IR  M IN IS T R Y  
PROMPT DELIVERY

N o . 5050 Round type fo r one 2 "  
o r  2 ± '  5 -am pere switch.

N o . 7070 Round type fo r one 2 '  
centre Celling Rose.

N o . 8080 O blong type fo r tw o  
2 "  o r  2 i "  5 -am pere switches. 

B R O W N  BAKELITE

M a rk e te d  b y  T.M.C.-HARWELL (SALES) LTD.
B R IT A N N IA  H O U SE , 233 SH A F T E SB U R Y  A V E N U E , L O N D O N ,  W .C .2

T e lephone  : T E M p le  B a r 00SS  (3  lin e s ) T e le g ra m s  : “  A rw e lid ite ,  W e s tc e n t, London  "

V ' /  '  -______Os' ~
° ' C K  W F

D A Y  A N D  N I G H T

E L E C T R I C  S E R V I C E

FO R

Q U I C K  R E L I A B L E  R E P A I R S
A N D

R E W I N D S

T H E  M I D L A N D  D Y N A M O  C o .  L t d .

L E I C E S T E R  Phone 20172 (3 lines)

ELECTRKL- Lm mm 1 l \  # ^
A C C E S S O R !

OF
Q U A L I T Y

SPERRYN & CO
M OORSOM  STR EET  W O R K S

B I R M I N G H A M  6
L O N D O N  O F F I C E

2 1 ,  G R E A T  S U F F O L K  S T . ,  S . E . 1
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spreading the fame o f Atlas Lam ps . . . appearing with increased 
frequency in the national and provincial press, in the evening 
newspapers, in the big railway terminals, in the street and on the 
Underground. So stock up with Atlas Lam ps, and supply the 
demand for them in your neighbourhood. They offer you a 
better discount and a larger rebate, and your customers will 
appreciate your ability to provide them with lamps whi'ch cost a 
litde less but which are made to the most exacting standard o f 
quality in the world.

S e l l  A t l a s  f o r  m o r e  p r o f i t . C o n t a c t  u s  f o r  t e r m s  t o - d a y .

A T L A S  L A M P S
T H O R N  E L E C T R IC A L  I N D U S T R I E S  LT D .. I OS J U  D D  ST., L O  N  D  O  N , W .C .I.  'Phone : Euston 1183 
N o r t h e rn  B ra n ch : 55 B lo sso m  Stree t, M anch este r. 'Phone: Central 7461
N.E. neoot: 46 Sandhill, Newcastle-on-Tyne. I.  'Phone: Newcastle 24058
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THE STEEL PLATE BATTERY
A ll steel construction ; plates which cannot buckle, 
grow or shed active material; no sulphation; no corro
sive fumes ; unharmed by overcharging, rapid dis
charging or short circuiting ; light in weight ; simple to 
operate and long life — all these characteristics will 
doubtless meet your battery problem with advantage.

lisk jt a  S L c p
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' B R I T A N N I C  

C A B L E S

A N  IN D E P E N D E N T  C O M P A N Y ,  M A K E R S  O F  E .H .T .

A N D  L .T  P A P E R  M A IN S  C A B L E S , V A R N IS H E D  C A M B R IC

C .T .S . M I N I N G  T R A IL I N G ,  “  IV E R IT E  ’ ’ IN S U L A T E D  C A B L E S  

A N D  T H E R M O P L A S T IC  C A B L E S  (P .V .C .)

B R IT A N N IC  ELE C T R IC  C A B L E ] & C O N S T R U C T IO N  C O . LTD. IVER, B U C K S  

Telephone: IVER  491 ; Telegram s: “ B R IT A N N IC ,  I V E R "

Equip your electrically driven machines 
w ith  the “  right ”  control gear —  
IGR A N IC , which w ill give positive 
protection to  m o tor and machine and 
keep them  working to secure m axim um  

production.

I l lu s tra t io n  show s I  G R A N  1C C o n ta c to r  
Pane l f o r  c o n tro l o f  T ra v e l m o tio n  o f  

6 -to n  S lab C h a rg e r f o r  S tee l M i l l ,

IGRANIC ELECTRIC C?LT?
B E D F O R D  & L O N D O N
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Before June is out
BLACK- OUT CHART FOR J U N E

e re  d e s s  ;>  ok LxLrx. sriz. Eflwfcarf A«* cfe Ksarirjd /'»owe âj p^- 
BC2SS» if  cw C a crx ler cfH J4 . Staim ayQ fim .

Before June is out t h e  h o u r s  o f  black
out lengthen. T he longest day has 
gone. Ahead, once again, is the prob
lem o f  how to bring daylight seeing 
conditions into the blacked-out f a c to ry .

Only the best of good lighting is good

pnnngn for ma’gir.g certain that out
put is rr.ainrainpd, for good lighting 
exhilarates and sustains the woxkers.
Choose carefully and wisely the lamps 
you use. Osram ts a wonh-whik 
choice

THE WONDERF UL  LAMP
ÆSw 4  n i  G~m -J S Ja m  C *  L tL , H * m t S » ,  Er —  u. i  II i n  r . C j
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CLASSIFIED ADVERTISEMENTS
A D V ER TISEM EN TS for insertion in the following Friday’s issue are accepted up to F irs t  p o s t on M onday, a t Dorset House, Stamford Street, London. S.E.l.
TH E CH A RG E for advertisements in this section is 2/- per line (approx. S words) per insertion, minimum 2 lines 4/-, or for display advertisements 30/- per inch, with a minimum of one inch. Where the advertisement includes a Box Number there is an additional charge of 6d. for postage of replies. SITU A T IO N S W A N TED .—Three insertions under this heading can be obtained for the price of two if ordered and prepaid with the first insertion.

R E P L IE S  T O  advertisements published under a Box Number if not to be delivered to any particular firm or individual should be accompanied by instructions to this effect, addressed to the Manager of the ELECTRICAL REVIEW. Letters of applicants in such cases cannot be returned to them. The name of an advertiser using a Box Number will not be disclosed. All replies to Box Numbers should be addressed to the Box Number in the advertisement, c/o ELECTRICAL REVIEW, Dorset House, Stam ford Street, London, S .E .l. Cheques and Postal Orders should be made payable to ELECTRICAL REVIEW LTD. and crossed.
Original testim onia ls  should n o t be sen t w ith  applications for em ploym ent.

OFFICIAL NO TICES  
TENDERS, ETC.

C IT Y  A N D  R O Y A L  B U R G H  OF D U N D E E

S U N D E R L A N D  E D U C A T IO N  C O M M IT T E E

Electricity Department

THE Y O R K S H IR E  E L E C T R IC  P O W E R  C O M P A N Y

Shift Charge Engineer 
Sw itchboard Attendant

m H E  CORPORATION invites Tenders for the Supply J- and Delivery of MULTICORE AND SINGLE LOW TENSION. PAPER INSULATED. PLAIN LEAD- COVERED CABLE.SPECIFICATIONS, quantities, etc.. may be obtained on application to the undersigned.TENDERS (sealed in envelopes provided) to be lodged with the TOWN CLERK. CITY CHAMBERS. DUNDEE, not later than WEDNESDAY', 14th June. 1944.THE CORPORATION does not bind itself to accept the lowest or any Tender. P. PH IL IP . M .I.E.E..
City Electrical Engineer.Dudhope Crescent Road.Dundee.29th May. 1944. 223

C IT Y  OF M A N C H E S T E R

rTIHE Electricity Committee invites tenders for the supply, delivery and laying of: —
33.000-volt and Auxiliary Pilot and Telephone Cables (Specification No. 801).

Specification, etc.. from Mr. H. C. Lamb. Chief Engineer and Manager. Electricity Department. Town Hall, Manchester. 2 . on payment of a fee of one guinea, which amount will be refunded on receipt of a bona-fide tender.Tenders to ' be delivered by 10 o’clock a.m. on Friday. 23rd June. 1944. R. H. ADCOCK.Town Hall. Town Clerk.Manchester. 2.27th May. 1944 . 220

SITU A TIO N S VACANT

A PPLICATIONS are invited for the positions of Shift -V  Charge Engineer and Switchboard Attendant a t a new 60.000-kW generating station.Candidates should apply, stating age training, expen- ence and present position, to—GM/GH. The Yorkshire Electric Power Company. Bramhope. near Leeds. -31
EAD Foreman required to take charge of the assembly of small Electrical Apparatus (Telephone, etc.). Must have had experience in the mass production of this class of work be capable of controlling female labour, and a good disciplinarian. Salary £400 per annum plus annual bonus. Excellent post-war prospects. Midlands. TS rite, stating experience, positions held. age. etc. Box a944. c /o  

The Electrical Review.

The Technical College
(Principal: F. H. Reid, B.Sc., Wh.Ex., M.I.Mech.E.)

A PPLICATIONS are invited for the POST of LECTURER in the ELECTRICAL ENGINEERING Department, to  commence duties in September. 1944. Salary: Burnham Technical Scale plus £52 War Bonus.The commencing salary will include an allowance for approved industrial or professional experience (after the age of 21 years) up to seven years, or in special cases up to 10 years. An addition to the scale of £20 per annum will be paid, after 3 years’ service, in respect of-"  special work of an advanced character.” .The standard of the full-time day course is that required for an Honours degree and the evening courses are of Higher National Certificate standard.Candidates must possess a good Honours degree in Engineering, or its equivalent, with qualifications in Electrical Machine Design, and should have had industrial and teaching experience. A knowledge of Telecommunications will be an advantage.Forms of application and further particulars may be obtained by sending a stamped addressed envelope to The Registrar. Technical College. Sunderland. Applications should be returned to the undersigned not later than 17th June. 1944. W. THOMPSON. Education Offices. Director of Education.15. John Street,Sunderland, co. Durham. 192
BO R O U G H  OF W IM B L E D O N

Appointment of Borough Electrical Engineer

A PPLICATIONS are invited for the above appointment from fully qualified Chartered Electrical Engineers. The salary to be paid is £2.000 per annum.The person appointed will also be responsible for the installation and maintenance of Engineering Plant fqr other Departments of the Corporation, for which he will receive an additional salary of £250 per annum.Candidates must have been engaged in the business of electricity supply for an extended period, and have had practical experience in the generation and distribution of
Form of application and conditions of appointment may be obtained from the undersigned. Last day for receipt of applications. Friday. 23rd June. 1944.The person appointed will be required to take up his duties not later than 1st December, 1944.Canvassing, either directly or indirectly, will disqualify.EDWIN M. NEAVE.Town Hall. Town Clerk.Wimbledon. S.W.19. 191

A P P R E N T IC E  C O N T R O L L E R

LARGE Engineering Works in the North of England requires an Apprentice Controller whose experience and ability would enable him to deal with the problems of an expanding organisation in all that pertains to the selection, training and well-being of apprentices. Effective guidance in the transition to post-war conditions and outlook will be of particular importance. Apply, giving details of age. experience and background, to—Box 208. c /o  The Electrical Review.
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C O U N T Y  B O R O U G H  OF S O U T H E N D -O N -S E A  

E D U C A T IO N  C O M M IT T E E

The Municipal College, V ictoria  Circus

A PPLICATIONS are invited for the post of Lecturer in Electrical Engineering, mainly for teaching senior day and evening students.Industrial and teaching experience desirable. Duties to commence as from 1st September, 1944. The salary will be in accordance with the Provincial Burnham Technical Scale.
Full details of the post, together with form of application. can be obtained from the undersigned, upon receipt of a stamped and addressed foolscap envelope.
Applications should be returned to  the Principal a t the College a t once. H. BOYES WATSON. Education Office. Chief Education Officer.Warrior Square.Southend-on-Sea.27th May. 1944. 218

P E R S O N N E L  C O N T R O L L E R

T  ARGE Engineering Works in the North of England requires a Personnel Controller whose experience and ability would enable him to  deal with the problems of an expanding organisation in all th a t pertains to  the control and well-being of all grades of personnel. Effective guidance in the transition to  post-war conditions and outlook will be of particular importance. Apply, giving details of age. experience and background, to—Box 209. c /o  The Electrical Review.

/^IH IE F  Tester required immediately by Electric Wire and Cable manufacturers working on Government contracts. Give fullest details of qualifications and salary required. Information treated in strictest confidence. Apply—Box 237. c /o  The Electrical Review.
E LECTRICAL Technical Assistant. Location : County Borough of Warrington. Salary in accordance with Grade 5. Class G, of the N .J.B . Schedule, commencing at £508 p.a. (including cost of living bonus). Applicants should have experience of operation and maintenance of a modern selected generating station and underground and overhead high and low tension distribution system, with modern substation equipment. Some sales development and commercial experience will be an advantage. Corporate member of the I.E .E . preferred, and successful candidate will be required to pass a medical examination and contribute to Council’s superannuation scheme. Applicants should write, quoting D862XA. to the Ministry of Labour and National Service, Room 432, Alexandra House. Kingsway, London, W.C.2. for the necessary forms, which should be returned completed on or before 28th June, 1944. with copies of not more than three testimonials.229T^LECTRICAL Wholesalers require a Clerical Assistant.conversant with trade and materials as handled.— Box 24, c /o  The Electrical Review.T^LECTRICAL Wholesalers require Representative (S.E. - U  London) with knowledge of electrical material and previous experience. Permanent promising position for keen man. Salary, commission and expenses.—Box 189. c /o  The Electrical Review.X^ULLY experienced Production Manager required for division (employing 1.000) of important Radio Communication manufacturers. Must be conversant with and capable of working within functional management structure. Winding and machine shop control experience essential. Excellent prospects to man with the right experience and outlook. Write full details, please, to—Box 222, c /o  The Electrical Review.
OVERSEAS Employment. Cable Jointer required for the Electrical Branch of the Nigerian Government Public Works Department for one tour of 12 to 24 months, with possible permanency. Salary £400. rising to  £560 a year. Outfit allowance £25. Separation allowance for married men is £160 on salary of £400. Free quarters and passages. Candidates must have had sound experience of high and low tension jointing of paper insulated cables. Experience in the erection of overhead low tension electric lines is desirable. W ritten applications (no interviews), giving details of age. National and Armed Forces Registration numbers, training, experience, and name of present employers, should be sent to The Secretary, Overseas Manpower Committee (Ref. 1420), Ministry of Labour and National Service. Alexandra House, Kingsway. London. W.C.2. Applications will not be formally acknowledged. 230

T >E Q U IR E D  for Plastic Manufacturers in the Wembley area, a Toolmaker-Designer, to take complete control of tool and moulding shops. Write—Box 236, c /o  The Electrical Review.ST O R E K E E P E R , used to  handling small component ^  parts in electrical switchgear factory, able to  check raw materials, finished parts and keep accurate records. Write, stating age. salary and experience.—Box 217. c /o  The Electrical Review.SUBSTATION Attendant required for Static Substation ^  over 5,000 kW, near King’s Lynn, D .J.I.C ., No. 8 area, zone B. Modern house available. Apply, giving particulars of experience and age. to—The East Anglian Electric Supply Co. L td.. Finborough Hall, Stowmarket, Suffolk. 219
A P P O IN T M E N T S  F ILLED
Dissatisfaction having been so often expressed th a t unsuccessful applicants are left in ignorance of the fact that the position applied for has been filled, may we suggest th a t Advertisers 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 this heading.

OX 4961—Sales Executive.B
S IT U A T IO N S  W A N TED
/CH EM IST, recently discharged Forces, seeks situation in ^  power station. 9 years’ chemical experience, 5 in power stations. At present engaged in non-essential chemical work.—Box 5936, c /o  The Electrical Review. T^LECTRICAL and Refrigeration Engineer. A.M.I.I.A., M.R.S.E.S., a t liberty to take post as business manager or partner for immediate activity.—Box 5906, c /o  The Electrical Review.X^LECTRICAL Contracting Supervisor desires change or would be interested in partnership in good class business with good post-war prospects.—Box 5937, c/o The Electrical Review.'p 'LEC TR ICA L Engineer (29). specialising in the design and manufacture of electrical measuring instruments and allied equipment, seeks to  contact company who can offer a suitable field of activity; post-war. or possibly in the near future.—Box 5907. c /o  The Electrical Review. Xj^LECTRICAL Engineer (38) desires progressive position.experienced maintenance, construction and administrative work, with specialised knowledge of illumination and radio.—Box 5938, c /o  The Electrical Review. T^LECTRICAL Engineer (48) seeks senior position in -L ' charge of works maintenance staff and electrical plant. Lengthy and varied experience, preparation of specifications, plant lay out. installation and maintenance. Disengaged. Minimum salary £600 p.a.—Box 5946, c /o  The Electrical Review.X^LECTRICAL Fitter (age 48). wide experience main- 1 tenance, erecting, installation, machinery, switchgear, plant, service work on mechanical-electrical apparatus, first-class work.—Box 5935. c /o  The Electrical Review. 'p 'LEC TR ICA L Supervisor on installation, age 36. free.Experience, switchgear. drafting, planning and organizing labour. Diploma, electrical engineering—power and lighting.—Box 5949, c /o  The Electrical Review. T^NGLNEER (29). A.M.I.E.E., C. & G. Final Radio.desires change. 10 y rs.’ exp. radio, electrical equipment. component, design, development, production. War. post-war position. England or overseas.—Box 5932, c /o  The Electrical Review.X^STIMATING Engineer desires change. Technical education, apprentice. 28 years shops, D.O. and estimating. Experience on good class mechanical and elect, apparatus, automatic machinery, commercial products, jigs and tools. Present post, chief estimator. 10 years, well familiar with initial designs, production methods and costs, estimating government and commercial contracts. Executive post desired. N.W. Lond.. Watford or near. Salary £600 p.a.—Box 5947, c /o  The Electrical Review./^¡.ENTLEMAN, 44. seeks post as stores manager, head ^  storekeeper or similar. Two years’ experience head storekeeper and clerk with electrical contractors on marine work. Change required with view to post-war permanency. —Box 5942. c /o  The Electrical Review./^J_RAD. I .E .E .. Triple Finalist of City and Guilds, P.M.G.(32), experienced installation, maintenance, lecturing, aircraft, etc. Immediate release, travel anywhere. Any offer given consideration.—Box 5940, c /o  The Electrical | Review.
SWITCHGEAR Engineer, age 32. seeks change.A.M .I.E.E., A.M.C.T., A.1.1.A., experienced inI design, contracts, costs, sales and administration, exemptmilitary service. Permanent executive position desired.1 —Box 5943, c /o  The Electrical Review.
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TIT IN DIN G Shop Foreman, thorough experience in 1 * winding, assembling and testing of fractional to 100- h.p. machines., production work or repairs, desires progressive position. Box 5939, c /o  The Electrical Review.
YOUTH.. 18*. 6hght physical disability, seeks situation in electrical concern where he could thoroughly learn the trade. Willing assist office. Commercial training, shorthand, typing, calculating machine operator.—Box 5941, c /o  The Electrical Review.
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Traders buying and selling hereunder must observe the Restriction o1 Resale Order, S. R . & O. 1942 No. 958.

mWO 50-kVA,_Diesel-driven Alternator Sets, each eom- J- prised of 75-h.p., vertical. 4-cylinder, water-cooled Diesel engine. 1.500 r.p.m ., direct coupled to 50-kVAB.T.H. alternator. 400 volt. 3-phase. 50 cycles. 1.500 r.p.m.. complete with switchboard, engine arranged for electric starting and complete with fuel and cooling tanks, etc. New 1939.
Two 60-kW. Diesel-driven Generating Sets, each comprised of vertical. 6-cylinder, water-cooled A.E.C. Diesel engine. 1.650 r.p.m ., direct coupled to 60-kW CROMPTON PARKINSON. 250-volt D.C.. compound wound Generator. 1.650 r.p.m ., with regulator, engines arranged for electric starting and complete with all accessories. New 1938.
20-kW Diesel Generating Set, comprised of 30-h.p.. vertical. 3-cylinder, water-cooled NATIONAL Type D Diesel engine, 1,100 r.p.m ., direct coupled to 20-kW. 230- volt D.C. compound wound generator with shunt regulator, engine arranged for hand or compressed starting and complete with accessories. New 1939.
29-kW Diesel Generating Set. comprised of 45-b.h.p. PETTER. vertical, single-cylinder, atomic Diesel engine. 375 r.p.m.. direct coupled to 460-volt D.C. compound wound generator with shunt regulator and accessories. New 1934. For Disposal cheap ex site.

N EW M A N  IN D U S T R IE S  L IM IT E D ,  Y A T E .  B R IS T O L

226

W A T E R  T U B E  B O IL E R S  IN  ST O C K

Three 12,000 lbs. evaporation, 200 lbs. W.P.One 12.000 .. 160One 4,000 .. .. 160 ..
We install complete, including brickwork. Economisers. Pumps. Piping Valves. Generating Sets and Motors in stock. Please send us your enquiries; we can give immediate delivery.

B U R F O R D . T A Y L O R  & CO. LTD..
Boiler Specialists, Middlesbrough.
Telephone. Middlesbrough 262£. 32
E C O N O M IS E R S  IN  ST O C K

TWO Green’s Economisers, 208 tubes, 250 lbs. W.P. ONE Green’s Economiser, 128 Tubes, 185 lbs. W.P.
All guaranteed re-insurable apd 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  & CO. LTD.,7, Commercial Street, Middlesbrough. Telephone 2622. 65
M OD I N S T A L  E L E C T R IC  C O M P A N Y . L IM IT E DINDUSTRIAL INFRA-RED APPARATUS FOR PAINT DRYING COMPLETE EQUIPMENTS OR SINGLE UNITS PROVIDED.GUARANTEED HEAT GENERATORS.

O L D H A M  W O R K S , O L D H A M  T E R R A C E .  
AC TO N . W.3, LO N DO N .Telephone: Acorn 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 .46

G E O R G E  C O H E N , SO N S  & CO., LTD.

for
GUARANTEED ELECTRICAL 

PLANT.
MOTORS, GENERATORS.

SWITCHGEAR, 
etc.

WOOD LANE. LONDON. W.12.
Telephone: Shepherds Bush 2070 

and
STANNINGLEY. NEAR LEEDS. 

Telephone: Pudsey 2241. 
Established 1834.

M E T R O P O L IT A N  BO R O U G H  OF H A C K N E Y

Electricity Department

rriH E  BOROUGH COUNCIL INVITE OFFERS FOR J- THE PURCHASE OF THE MACHINERY D ESCRIBED H ER EU N D E R :
ONE 1,500-kW MOTOR CONVERTER. D.C. volts 500/550. A.C. 6,000/6,200 volts. 3-phase, 50 period; D.C. MACHINE IN GOOD ORDER. A.C. MACHINE BOTH STATOR AND ROTOR COILS DAMAGED.
Can be viewed on application to th e :Borough Electrical Engineer,18/24, Lower Clapton Rd., E.5.T ele.: AMHerst 2361.
Your offer to be made by letter addressed t o :The Town Clerk,Hackney Borough Council,Town Hall,Hackney. E .8 ._____________197

FOR S A L E
O A -k W  Diesel Generating Set. comprised of 28-b.h.p.NATIONAL vertical 3-cylinder water-cooled Diesel engine. 1.000-r.p.m.. No. 42710, new 1939, direct coupled to 20-kW. 230-volt D.C. compound Generator, complete with engine accessories and shunt regulator.29-kW Diesel Generating Set, comprised of 45-b.h.p. PETTER vertical single-cylinder Atomic Diesel engine. No. 220399. 375 r.p.m.. direct coupled to 460-volt D.C. compound Generator, 375 r.p.m., with shunt regulator and accessories.
N E W M A N  IN D U S T R IE S  L IM IT E D ,  Y A T E ,  B R IS T O L

 ___________________________________ 173
H IG H -S P E E D  D R IL L S ,  R E A M E R S ,  E N D M IL L S ,  

T O O L B IT S , S L IT T IN G  S A W S, M IL L IN G  C U T T E R S
and all kinds of Cutting Tools; also PRECISION FILES, HACKSAW BLADES. GROUND FLAT STOCK, TAPS & DIES. ARKANSAS.All Types. LARGE STOCKS. All Sizes.For immediate attention, write, wire or phone— 

M E S S R S .  G E R A L D  S U M M E R S  LTD.,
67. Hatton Garden, London, E.C.1. Holborn 4849.

5925

A R C  W E L D IN G  M A C H IN E S  FRO M  ST O C K

'IXT'E offer our latest type No. 2 Max-Arc Welder for ’ * immediate delivery, 15/250 amperes. Operates off any A.C. supply voltage. Send for details.
M A X -A R C  W E L D E R S  LTD.,

190, THORNTON ROAD. CROYDON. 
THOrnton Heath 4276-8. 35
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L IN C O L N  C O R P O R A T IO N  E L E C T R IC IT Y  D EP T .

T H E  above Departm ent invites offers for the purchase and removal of the whole, or part, of the undermentioned plant.
1 2,000-kW B.T.H. Steam Turbo-Alternator and auxiliaries. Steam pressure 190 lbs. a t stop valve. Temperature 600° F. O utput 2,000 kW a t 0.9 power factor (2,222 kVA), 3,000 r.p.m . Alternator voltage 3,300, 3-phase, 50 cycles. Complete with condenser, switchgear and instruments.Also 2 3,300/6,600-v., 2,222-kVA step-up Transformers (S tar/Star).1 85-kVA, 3.300/220-v. Transformer.
The Set may be inspected both on or off load by arrangement.Tenders should be forwarded so as to reach this Department not later than Monday, the 26th June.(Signed) F . NEW EY,Engineer and Manager.Electricity Dept.Brayford Side North, Lincoln.24th May, 1944. 211

R E B U IL T  M O T O R S  A N D  G E N E R A T O R S

T  ONG deliveries can often be avoided by purchasing rebuilt secondhand plant. We can redesign or replace surplus plant of any size.
SEND US YOUR ENQUIRIES.

OVER 1,000 RATINGS ACTUALLY IN  STOCK H ERE.
D Y N A M O  & M O TO R  R E P A IR S  LTD., 

Wembley Park, Middlesex.
Telephone: Wembley 3121 (4 lines).

Also at Phoenix W orks, Belgrave Terrace, Soho Road, 
Handsworth, B irm ingham .

Telephone: Northern 0898.  26
FOR S A L E

1 C Ci-kW  Generating Set, comprising BELLISS & MORCOM 215-h.p. compound engine, steam 150 lbs., speed 450 r.p.m ., direct coupled to 230-volt D.C. Generator by MATHER & PLATT, with control panel. DITTO PLANT.100-kW Generating Set, comprising vertical compound engine by HOWDEN, steam 150/160 lbs., speed 450 r.p.m ., direct coupled to 500-volt D.C. Generator by DICK KERR.75-kW Generating Set, comprising vertical compound engine by BELLISS & MORCOM, steam 120 lbs., speed 525 r.p.m ., direct coupled to 220-volt D.C. Generator by ELECTROMOTORS.49-kW Generating Set, comprising twin-cylinder vertical engine, steam 70/90 lbs. pressure, speed 400 r.p.m ., direct coupled to  100 /140-volt D.C. Generator by MAVOR & COULSON.
N E W M A N  IN D U S T R IE S  L IM IT E D ,  Y A T E ,  B R IS T O L

________________________________________________  174
LO N D O N  S T O C K S  OF B.A. B R A S S  N U T Sin 0, 2, 4. 6 and 8 B.A. sizes.

Also 
S T E E L  N U T Sin 0, 2, 4 and 6 B.A. sizes.

PROMPT DELIVERY.
A P E X  S A L E S ,  6, L E A S ID E  R O A D , LO N D O N , E.5. 

STA. 7131._________________________________  5933
A Modern Valve Rectifier by Newton, in metal case, with ammeter and transformer, output 2.8 kW. 240 volt D.C., input 230/1/50, A.C. valve defective. Cheap clearance.—J . Gerber & Co. L td., W’embley, Middx. 212A -C. and D.C. House Service Meters, all sizes, quarterly and prepayment, reconditioned, guaranteed one year. Repairs and recalibrations.—The Victa Electrical Co.. 47. Battersea High Street, S .W .ll. Tel. Battersea 0780. 19

E L E C T R A W IN D S  L IM IT E D

270 Attercliffe Road, Sheffield, 4

Phone 25401.

W E have been instructed to sell for one of our customers:—
15-B.H.P. Metro. Vick 710-r.p.m. Slip Ring Motor.10-B.H.P. Metro. Vick. 710-r.p.m. Slip Ring Motor.6 -B.H.P. Parkinson 930-r.p.m. Squirrel Cage motor.

All sleeve bearings, 400 V ./3/50. Crane motors.Low price for quick sale.
We buy and sell all kinds of spare parts and fittings for electrical plant, and would welcome enquiries to purchase or sell, Brushes, Controller Contacts and any electrical stores materials. We can often fit you up when it is otherwise unobtainable. Think of us when next wondering where to get parts to pu t your electrical plant in order. 224

E L E C T R IC  M O T O R S  & D Y N A M O S

\X T E  hold one of the largest stocks of New and Second- * * hand Motors. Secondhand machines are thoroughly overhauled. Inspection and tests can be made at our Works.
For Sale or Hire. Send your enquiries to : —
BRITANNIA MANUFACTURING CO.. LTD.. 

22-23 BRITANNIA STREET.
CITY ROAD, LONDON. N .I.

Telephone: 5512-3 Clerkenwell. 13

A large stock of surplus Fibre, Carbon Rods. Ebonite. A .I.D. Tumbuckles, etc., also Searchlights (sale or hire). Minors, Lenses; also Winches of our well-known self-sustaining types. Hundreds of thousands supplied during the last 40 years to Govt, depts., corporations and traders.—London Electric Firm, Croydon. 72A .C. and D.C. Motors, all sizes, large stocks, fully guaranteed.—Milo Engineering Works, Milo Road. East Dulwich. S.E.22 (Forest Hill 4422). 5881A .C. Diesel Set, 1 3 i kVA, 400/3 /50 , direct coupl. cold s tart 2-cyl. Lister engine on bed, like new.—J . Gerber & Co. L td., Wembley. Middx. 215A .C. Motors, l/5 0 th  h.p. to  2 h.p., from stock, for ■*-*- essential work only.—Johnson Engineering, 86 . Great Portland Street. W .l. Tel. Museum 6373. 15A ERIAL Cables, all sizes quoted fo r; good deliveries against Government contract numbers.—Edwardes Bros., 20. Blackfriars Road, London, S .E .l. 5952A LTERNATING Steam Set, 500 kW. 500/440/3/50.- 300 r.p.m ., direct coupled with condensor, complete. —Gerber & Co. L td.. Wembley. Middlesex. 213A LTERNATOR, 500 kVA, 3-p., 50 c.. 400/440 c.. 750 revs., direct coupled exciter. 2 brgs., on bedplate. —Stewart Thomson & Sons. Fort Road. Seaforth. Liverpool, 21 . 58T >E LT  Grinders or Sanders. 4" wide belt. £5 5s.; 6" wide belt, £10 10s.—John E. R . Steel, Clyde Mills, Bingley. Phone 1066. 52X>EST English Cables. 1/.044 up to  127/.103. deliveries ^  against M.O.S. requirements.—Edwardes Bros., 20. Blackfriars Road. London, S .E .l. 5953/CARBONS, large stocks assorted sizes, solid and cored.— ^  Edwardes Bros., 20. Blackfriars Road. London. S .E .l.
X ^XHAUST Fans. new. 14", 1-phase. 200/250 v., L900 J-*  cu. f t./m in ., £11 15s—Southern Ignition Co.. Ltd.. 190, Thornton Road, Croydon. 75T ^O R  sale. Electric Lamps, 105 v., 30 w., Std. B.C., 10s. 6d. dozen, carriage paid.—Excell. Thorn bury. Bristol. 5948TjiOUR identical 150-kW, ** Weir Sulzer/E.C.C.,"A- Diesel driven Generating Sets. 220 volt D.C.—Stewart Thomson & Sons. Fort Rd., Seaforth. L ’pool, 21. 74i  ^ ENERATING Sets for sale, petrol and crude oil. A.C.and D.C.. including 10-kW, 400 /3 /50  and 21-kW. 230/1 /50  petrol set.—Fyfe. Wilson & Co. L td .. Station Works. Bishop’s Stortford. 232X TE A V Y  duty Arc Welding Plants. 200 amps. Price A-A- £31 10s. complete. Also Spot Welders. £36 15s.— John E. R. Steel. Clyde Mills. Bingley. Phone 1066 50
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r  EAD-c-ovorcd nnd Armoured Cables. P.I. nnd V.I.R.. 
T  nTiii r"iB "RSfW.Hn« at low prices.—Edwardes Bros.. Ji> nN n M A iM Knfd ' to n d °n. B.fi.1. 5955V lO euM A liK  I ermanent London address. Letters re- 
t i/w K v D  «  ' p. a ' Write—BM /M0N053. W .C.l. 41AT 1* Generator Seta and Convertors, all sizes and 1TX voltages from 4 kW up to 500 kW In stock.—BrlUnnla Manufacturing Co.. u<i., 2 2 / 26 . Britannia Walk. Sfty.  5°ATa London* N-l- Telephone. Clerkenwell 5512. 5513 k  5614. 2fl■jl/TOTORISED 4" Bench Drilling Machine, 13 spceda, I**- £11 1 Is .—John E. It. Steel. Clyde Mills. Bingley. Phone 1000. 51V'AMEPLATES. Engraving, Dleslnklng, Stencils. Steel n  Punches.—Stllwell & Sons Ltd.. 152, Far Gosford Street. Coventry. MPHONE 08 Staines. 250-kW Browett Steam Set. 220 vo.D.C.: 60-kW Allen Crude Oil Set. 220 vo. D .C.: Wc*lr 
Feed Pump. 04" x 7" x 21": 18-h.p. Electromotor Motor. 415/3/50; 35-kW Tangye Crude Oil Engine and 220-vo. Dynamo: 4" Turbine Pump. 150' head.—Ilarry H. Gardam & Co. Ltd.. Staines. 30
PORCELAIN Cleats, 2 and 3 groove, various sizes ex stock, price list. ■ *
Road. London. S.E .l. -Edwardes Bros., 20. Blttckfiinrs 5950r ORCELAIN Insulators and Spindles, also Cleats, cheap.—Edwardes Bros., 20. Blackfrinrs Road. London. S.E.1. 5957
R OTARY Converter. “ Bull," Input D.C. 220 v.. output 220/230 v.. 1-ph.. 50-per. : 1 kVA. perfect.—Southern Ignition Co., Ltd.. 190, Thornton Rond, Croydon. 70 T>OTARY Converters in stock, all sizes; enquiries -£* Invited.—Universal Electrical. 221, City Road. London. E.C .l. 10SELF-Prlmlng Electric Pumps, 300 g.p.h., £11 l l s .— John E. R. Steel. Clyde Mills. Bingley. Phone 1006. 53 QINGLE-core V.I.R., Braided Flexible, heavy Insulation. ^  carry 24 amps., cheap.—EdwardeB Bros., 20. Black- frlars Road. London. S .E .l. 6958STAFF Time Checking and Job Costing Time Recorders (all makes) for quick cash sale. Exceptional condition. Write — Box 528, Smiths. 100. Fleet Street. London. E.C.4. 31SWITCH and Fuse Units. Conduits and fittings, works requirements stocked.—Edwardes Bros., 20. Black- friars Rond. London. S .E .l. 5959T.R.S. Cables nnd Flexlbles supplied to M.O.S. requirements.—Edwardes Bros., 20, Blackfriars Rond. London. S.E .l. 5900TWO 20-kW, 120-v. D.C. Steam Turbo Sets and panel; Steam nnd Diesel Sets, 2 to 900 k W ; Alternators. Generators, etc.—E. Blnns, 156a, Falsgrave Rd., Scarborough. 5945TWO 150-kW Generating Sets, each comprised of 215- h.p.. vertical, compound steam engine, by Beiliss k  Morcom. steam 150/170 lbs., speed 450 r.p.m.. direct coupled to 230-volt D.C. generator, by Mather k  P latt, with control panel.—Newman Industries L td.. Yate. Bristol. 235
2-kW Diesel Set, Lister, cold start. 110/160 volt, direct coupled on bed, complete. — Gerber & Co. Ltd., Wembley. Middx. 214IQ -h .p .. 400/3/50. 505-revs., S.R.. "  L.D.M.” direct -VO cpld. on C.I. bedplate to a worm reduction gear ratio 505/244 revs.. O.I. Allen West starting gear.—Green- halgh Bros.. Burton's Field Mill. Atherton. I/oO C  80 nnd 50-volt M.F. Lamps, special line, cheap.— 9 Edwardes Bros.. 20. Blackfriars Road. London. S.E.L 6901a n  yds. 920/.029 (1 sq. in.). single core. V .I.R. Braided Flexible.—Edwardes Bros.. 20. Blackfriars Rd.. 
London. S .E .l. J 4 „ n / n A 9027C -kW  Generating Set. comprised of 110/115 h.p. • Beiliss k  Morcom. vertical, compound steam engine, steam 180/200 lbs., speed 525 r.p.m.. direct coupled to 220 volt D.C. generator, by Electromotors. First-class condition.—Newman Industries Limited. Yate. Bristol.
7 £ -k W  Motor Generating Set. input 400/3/50. output •*-F 205 volt D.C.. and switchboard: 150-kW Motor Generating Set. Input 400/3/50. output 220 volt D.C.. complete with control gear: one 50-kw Motor Generating Set. input 400/3/50. output 110 volt D.O. complete with control gear.—Stewart Thomson k  Sons. Fort Road. Sea* forth. Liverpool. 21.O /'W Vh.p., 400/3/50. 485-rev.. S.R.. Mather & Platt.3 .bearing type, with Ellison swltchgear.—Grecn- hnlgh Bros.. Burton's Field Mill. Atherton. Phone 117. 41 n  |  /a .v o lt D.C. Generating Plant, 7 b.h.p. Tangye pnrnllln Engine. Offers wanted. Can be seen working by appointment.—Associated Garage Co. Ltd.. 242/240. Commercial Rd., E .l. Stepney Green 3044. *-10

Q rv k W  Motor Generating Set. Input 400/3/50. sliprlng motor, output 80 kW. 220 volt D.C., corap. int. on combination baseplate.—Electric Machinery Co. (M/cr.) L td.. New Union Works, New Islington, Ancoats. Manchester.Q C /y l i-P -  SHprlng Motor. 400/3/50. 720 r.p.m.. 3 -bear- ing machine on baseplate.—Electrlo Machinery Co. (M/cr.) Ltd.. New Union Works. New Islington. Ancoats. Manchester. 4903O P I O  kVA Alternator, 400 volts, 3-phase. 50 cycles, 750 v /  revs., with direct coupled exciter.—Midland Counties Electrical Engineering Co., Ltd., Grice Street. Spon Lane. West Bromwich. 30Electric Motors, Dynamos. Transformers. Con- " verters, etc., etc., at low prices.—S. C. Bilsby, A.M.I.C.E., A.M.I.E.E., Crosswells Rond, Langley, near Birmingham. Phone. Broadwell 1359. 21/» A A -c u . ft. per mln., vertical, water-cooled. 4-eyllndcr ^ lr Compressor by Broom k  Wade. 100 lbs. sq. in. working pressure, vee-rope, driven by 100-h.p. S.R. motor for 400 volt. 3-phase. 50 cycles, complete with si arter and control gear. Complete with receiver. New 1932. Inspection near Leeds.—Newman Industries Limited. Yate. Bristol. 227

ARTICLES W A N TED

G E O R G E  C O H E N , SO N S  & CO. LTD.
Engineers nnd Machinery Merchants 

(Established 1834)
REQUIRE TO PURCHASE p O O D  Surplus PLANT AND MACHINERY, either VJT single items or Complete Works. Please inform our nearest Area Office: —

GLASGOW : Cogan Street. Pollokshaws. NEWCASTLE-ON-TYNE ; 12. Grey Street. MANCHESTER : Cobden Street. Pendleton. SHEFFIELD : Coborn Works. Tinsley. BIRMINGHAM : 191. Corporation Street.BATH : Lower Bristol Road.SWANSEA : Prince of Wales Dock. SOUTHAMPTON : Princes Street. Northam. REDRUTH : 25. Albany Road.
Or Chief Offices and Depots :Southern: WOOD LANE. LONDON. W.12. Northern : STANNINGLEY, Nr. LEEDS. 38

ACCUMULATOR Plates (old) and lead Peroxide; as actual smelters we pay top prlrce. Also old storage batteries, transformers and whole installations purchased. —Elton. Levy & Co., Ltd., 18, St. Thomas Street. S .E .l. Hop 2825-0. 39KNGINEERING Technical Books (new or secondhand) wanted in any quantity. Attractive cash offers. Call— Third floor, 350, Oxford Street, W .l. or "  Stoneleigh," St. George’s Avenue. Weybridge. 621VTERCURY (Quicksilver) wanted. Write for packing V'-V- instructions. Gold. Silver and Platinum also purchased.—Collingridge & Co. Ltd.. Riverside Works, Riverside Road. Watford. (Tel. 5903.) 221" ^ 7 ANTED. Rotary Converters, any size.—Universal,221. City Itoad. London, E.C.l. 22WANTED, several Motors. 220 volts D.C., 5 to 8 h.p.,1.440/1.500 r.p.m.. ball bcnrlng. modern machines. —Fyfo. Wilson *  Co., Ltd.. Bishop's Stortford. 233WANTED. Steam Generating Set. 200 b.h.p. at 425- 450 r.p.m.. V type. Beiliss k  Morcom. with steam separntor and trap, for steam pressure of 120 lbs., mounted on bedplate, with or without direct coupled Alternator, 100 kw . 350 volts. 3-phase, 50 cycles, star wound, revolving poles and direct coupled exciter. Reply, giving age nnd price, with full particulars, to—Thames Steam Saw Mills Ltd.. Erlth, Kent. 216WANTED urgently. Bridge Megger or Ohmmeter for mensuring low resistances, also Recording Ammeter for A.C.—Box 234. c /o  The Electrical Review.
BUSINESS O P P O R TU N IT IE S
A DVERTISERS with orders for patented Electronic Instruments wish to place manufacture with small electrical engineering firm. A firm In which financial interest could be acquired Is preferred.—Box 193, c /o  The Electrical Review.
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WORK W A N TED  AND OFFERED d o m e s t i c  e l e c t r i c a l  a p p l i a n c e s

M O TO R R E P A IR S

R EWINDING and Repairs. Small Motors and Electric Tools rewound and repaired by firm having long experience in this work. Guaranteed work and prompt service. Large assortment of Motors available from stock.
S O U T H E R N  IG N IT IO N  CO., LTD.,190, THORNTON RD..CROYDON.THOrnton Heath 4276-8. 37

ELECTRIC Clocks repaired. Postal service.—Munro Merson, Electric Clock Manufacturer, Bedford; Works. 44, Maxwell Drive, Glasgow. 5934MACHINING Work, for Centre Lathes up to 3 i in. centres and medium-sized milling (good grade work preferred).—The London Electric Firm, Croydon. Uplands 4871. 56"V/TEASURING Instrument Repairs. All makes of meters and instruments skilfully repaired by experts. Prompt service for essential purposes.—Runbaken Electrical Repairs, Meter Dept. (Q52), Manchester, 1. 4955R EPAIRS and rewinds, A.C. and D.C. motors, domestic appliances, etc.—J. S. Ramsbottom & Co. L td.. Bow Street. Keighley. 54TRANSFORMERS, single and three-phase. All types up to 10 kVA.—Woden Transformer Co. (phone, Bilston 41959), Moxley Road, Bilston, Staffs. 11
BUSINESSES FOR SALE 
AND W A N TED
E LECTRICAL Contracting and Retail, including music and gramophone records. Main road premises. H ertfordshire, 17 miles London.—Box 5950, c /o  The Electrical Review.E LECTRICAL Contracting, Radio and Gramophone Record Business for sale. Main road premises, good living accommodation, service workshop, equipment, tools, plant. Just south of London.—Box 5926, c /o  The Electrical Review.
M ISCELLANEO US
A  Postal training in Electrical Engineering Power, Radio. Individual correspondence tuition by highly qualified engineers with wide teaching and technical experience. Elementary or advanced courses. Preparation for recognised examinations. Pre-service training specially arranged. —G. B'., 18, Springfield Mount, Kingsbury. N.W.9. 49T >  ATTERY Chargers Modernised. Your old Charger made like new by specialists. Conversion from valve to metal rectification. Send for interesting leaflet “ Q.D.” on this service.—Runbaken Electrical Products, Manchester. 1. 45D ON'T Disclose Your Plans. Produce blue prints and black line copies, etc., in your own office, without glass frame, privately and economically. ” Arcoflex ” Copiers from 28 shillings. As supplied to H.M. Government.— W. A. Bouehton. 53. Kenley Road. Merton. S.W.19. 4883
E LECTRICAL Technician will give technical advice on design electrical apparatus to scientific instrument makers, electrical toys, etc.—Box 5951, c /o  The Electrical Review.T  ESLIE Dixon & Co. for Dynamos, Motors, Switchgear.Chargers and Telephones.—214, Queenstown Road. Battersea. S.W.8 . Telephone. Macaulay 2159. Nearest Rly. Sta. : Queen’s Road. Battersea (S.R.). 18Q TA FF Identity Passes th a t Embody the Photographs of employee, now being supplied to firms on Government contracts. U tility Installations. Forgery proof; Celluloid Encased; Inexpensive; any size staff; anywhere: distance no object. Any kind of photographic work undertaken. Write for particulars and specimens from—Miles & Kaye. Ltd.. Pass Specialists. 9 Southampton Place, High Holborn. London, W .C.l. Est. over 50 years. 186OUBSTATION Plant and Equipment, by Charles H. Pike. L-5 A work of reference for electrical power, substation and railway engineers and all responsible for the supply and distribution of electrical energy, 17s. 6d. net (post. 18s. 3d.).—George Newnes L td., Tower House, Southampton Street. W.C.2. 129
AG ENCIES
■ATANUFACrURERS* Agents, covering the whole of , Great Britain and Colonies, are desirous of contacting manufacturers with a view to sole selling rights (either commission or buying), post-war arrangements considered. —Box 23, c /o  The Electrical Review.

E STABLISHED Manufacturers require Main Wholesale Distributors on exclusive basis for Birmingham and West Midlands. East Midlands and South Coast areas. Products are of the highest class and have present sales possibilities, with excellent prospects for post-war. Communications are invited from first-class, well-established firms only.—Box 225, c /o  The Electrical Review.

ED U C A TIO N A L NO TIC ES
L A T E S T  A .M . I.E .E . R E S U L T S

IN the recent Examinations held by the Institution of Electrical Engineers 448 Candidates sat who had taken B .I.E.T. courses. Of these 429 were successful in passing the examinations. We believe this record of 429 successes out of 448 entrants has never before been approached by any oral or correspondence tutorial organisation, and indicates the very high efficiency of the modern system of Technical Training which we have laid down.
The B.I.E .T. tutorial organisation is waiting to assist you either with a short specialist course or complete training for a recognised examination.
We have available a large full-time staff of instructors, while the efficiency of our extensive organisation is a byword among engineers.

W E  G U A R A N T E E — “ NO P A S S — NO F E E  "

May we send a copy of "  ENGINEERING OPPORTUNITIES ” ? Containing a great deal of useful advice and detailed information on over 200 Home-Study Courses and examinations, this handbook is of very real value to the ambitious engineer.
Our highly informative handbook will be sent FREE and without obligation on request.

B R IT IS H  IN S T IT U T E  OF E N G IN E E R IN G  
T E C H N O L O G Y .

Established 1927— over 140,000 students.
12, Shakespeare House, 17, 18 & 18, Stratford Place, 

Oxford Street, London, W .l.
4845

Great Possib ilities for 
T E C H N IC A L L Y  Q U A L IF IE D  E N G IN E E R S

Key Men in W ar-T im e and Afterwards

fTIHE finest posts and the great majority of posts in Great Britain in this war are technical. The same will be the case when the war 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 Qualification through home-study with the T.I.G .B., whose Students have gained 35 F IR S T  P L A C E S  in theA.M.Inst.C.E.. A.M .I.E.E., A.M.I.Mech.E.. A.F.R.Ae.S., etc., examinations. Write to-day for “ The Engineer’s Guide to Success,”  containing the world’s widest 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  IN S T IT U T E  OF 

GT. B R IT A IN ,
35, Temple Bar House, London, E.C.4.

77
E LE C T R IC A L R E V IE W 'S ----------------------------- --------------------------

IN STR U CT IO N  CHART
F O R  D E A L I N G  W I T H  A P P A R E N T

D E A T H  F R O M  E L E C T R I C
S H O C K

In accordance with H O ELECTRIC ITY REG U LAT IO N  29

ELEC TR IC A L R EV IEW  sD̂ rV  stH°sul.î
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By
t k c

-Ccu{ 1/ouJc ftcrtvek CaMeS
PLOUCH METHOD

SOLVES LABOUR PROBLEM 
REDUCES COST

F A M O U S  T H R O U G H O U T  
T H E  W O R L U

Millions in Use  
since the inception  

of broadcasting  
in 1922

RADIO IN S T R U M E N T S  LTD. 
Pulley Way, Croydon.

For War Emergency Lighting

ROBUST CONSTRU CT ION  —  LONG  LIFE 
i "  ~  i in t wo  colours :—

N E O G L O  —  Neon Red 

H E L I G L O  —  Heliotrope 

200-260 VOLTS 
2 W ATTS

Price  3/6 No Purchase Tax
Paten t N o .  545506

IN V A L U A B L E  W H E R E  S U B D U E D  L IG H T IN G  IS  R E Q U IR E D

UNION LAMP & LIGHTING Co. Ltd.
A B B E Y D A L E  RD„  W E M B L E Y ,  M D D X . PERIvale2263-4-5 
A ll E n q u ir ie s  to  :—
London Office: 121 Victoria St., S .W .I . V ictoria  7285-6
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M.S.M. are specialist manu
facturers of tilting type m ercury  
switches suitable for instrument 
w ork, dom estic and industrial ap
paratus and pow er control gear.

THE MERCURY SWITCH MANUFACTURING 
WEST DRAYTON, C 0 ' LTD’ MIDDLESEX

4 L IC H F IE LD  TERRAC E, R IC H M O N D  
SURREY R ic h m o n d  0 2 2 2  &  4 6 8 0

PUMPS FOR : ^

CREO SO TE PITCH -  M p
AS SUPPLIED T O  i »
P ETR O LEU M  .»  %  »  »  _
B O A R D  ,o r

”  P etro l, W a te r ,

Tar’ Fucl O*1»«10-
^  Suction lifts 25ft.

w ith o u t prim ing. 

Variab le  s troke  and A u to - 
w  m atlcally Reversible pumps.

R O T O P L U N G E  P U M P  Co. Ltd. 
58 Victoria Street, S.W .I

Phone : V IC  4395 Gram s * Rotoplung

Blackhearf 0  WMtt@fla@au
MALLEABLE CASTINGS FOR THE 

ELECTRICAL INDUSTRY
H A M E H S O N  &  C O o  (Lincoln)

NORTH HYKEHAM, LINCOLN
Telephone : North Hykeham 206/7 Telegram s: Malleable, Lincoln

S ia n d c v t d ió e  o n

D E N N I S  Ż u t e *

N.P.L. APPROVED for CATEGORY D.C.3
Perfection in Design —  Reliability in Service

G. P. DE NNI S  LIMITED
Specialists in Switchboards, C o n tro l Panels, 
Switch Fuses, D is trib u tio n  Boards, Fuses, etc.

ST. M IC H A E L S  STREET, C H E ST E R
Telephone 3763/4  

LONDON O FFICE : A B F O R D  HO USE, W IL T O N  R D „  S .W .I
T e le p h o n e  :  V ic to r ia  5 7 8 0



MULTICORE SOLDERS LTD.. COMMONWEALTH HOUSE. 
LONDON. W.C I. Tel: CHAncenj 5171 '2

Wrrte. 'Phone 
or Call .

RD J O H N S O N .  C L A P H A M  & M O R R IS  LTD. 
W H O L E S A L E  E L E C T R IC A L  D IS T R IB U T O R S  

7-9, S W A N  STREET . M A N C H E S T E R .  4.
'Phone: DEAnsgace 549 I 

HEAD OFFICE: JACEM HOUSE. TRAFFORD PARK. M/c 17.
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IDENTIFICAD
i i  e a í i f  n / k e ¿ i  C¿n ó  L e  e n d ï  a v e

j e *  SLEEVES C oresi h u T h reei: .1F lu x
Put your cables Into uniform  
and pick them out in a jiffy ! 
They provide non-split mois
ture-proof binding.

There are many colours to 
choose from. All printing is 
indelible and will not rub off.

Round the Clock 
Delivery Service
U rg e n t o rd e rs  to  
specifica tio ns in 24 
h o u rs .

CABLE MARKERS AND SLEEVES
E. SI EGOIST LTD ., 39 Berners St., W .l . Te l.: Mus. 0032

1. You n eed  not worry w hether o r not the flux is present. 3 cores ensure i t :
2. You get E r s in  Flux—the fastest action, non- corrosive, safety flux (approved by A.I.D. and G .P.O .) which speeds up soldering and obviates " H.R. ”  o r " d ry  ” joints.

If you are  engaged  on Governm ent contracts, w rite for technical information and sam ples.

We make Ersin Multicore Solder W ire as fine as 22 S.W .G. (.028 in.) and it has th ree cores of Ersin Flux throughout a continuous length of one mile. The m ore commonly used a re  la rg er gauges 13 to 18 S.W .G. Use Ersin Multicore and
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Index to Advertisers
P A G EAerialite L td  Cover iiAgro Electrical Co. L td ....................................................  62Airedale Electrical & M anufacturing Co. L td ............. 52A rm orduct Cable Co. L td  Cover iiiAssociation of Steel Conduit M anufacturers.. . . . . .  22

Baldwins L td ........................................................................ 19B.E.N. Patents L td ............................................................. 78Berry’s Electric L td ............................................................. 40Bill Switchgear L td ............................................................. 3Birkbys L td ..........................................................................  79Bolton, Thom as, & Sons L td ...........................................  55Bowker, S. O ., L td ............................................................. 12Britannic Electric Cable & C onstruction Co. L td .. . .  65British Electric M eters L td .............................................  14British Insulated Cables L td ...........................................  18British Thom son-Houston Co. L td  Cover iv & 5Brook M otors L td  Cover iBrookhirst Switchgear L td .............................................  10Bruce Peebles & Co. L td .................................................. 2Brush Electrical Engineering Co. L td .......................... 27Bulpitt & Sons L td  Cover iii
Cable M akers’ Association................................................ 16Canning, W., & Co. L td .................................................. 6Cham berlain & H ookham  L td........................................  32Clarke, H ., & Co. (M anchester) L td ..............................  56Clough Smith & Co. L td .................................................... 73Concordia Electric Wire Co. L td ................................  77C rabtree, J. A., & Co. L td ................................................ 23Crofts (Engineers) L td ......................................................  60C rom pton Parkinson L td ......................................7, 45 & 59Cryselco L td .......................................................................  28
D acier L td ............................................................................ 58De La Rue Plastics L td ......................................................  21Dennis, G . P., L td ............................................................  74D onovan Electrical Co. L td ...........................................  80D rake & G orham  Wholesale L td ................................... 8
Elcordia L td .......................................................................... 58Electro D ynamic Construction Co. L td ........................ 58

PA G EElectro M ethods L td ......................................................... 54E lliott Bros. (London) L td .............................................. 51English Electric Co. L td ..................................................  25Ensel Electric Co. L td ......................................................... 52Ensign Lamps L td ...............................................................  30Evans, F. W., L td ...............................................................  80
Ferranti L td .......................................................................... IIFowler, John, & Co. (Leeds) L td ................................... 20
General Electric Co. L td ..................................................  66G ibson, Todd & Co. L td .................................................. 52Gledhill-Brook Time Recorders L td ..............................  54Godw in, H . J., L td ............................................................. 56
H arrison & Co. (Lincoln)................................................ 74Hawkins, L. G ., & Co. L td .............................................. 34H eatrae L td .......................................................................... IH eayberd, F . C., & Co. L td .............................................  43Heenan & Froude L td ........................................................  31H enley’s, W. T., Telegraph W orks Co. L td .........13 & 39Heyes & Co. L td ...............................................................  54
Igranie Electric Co. L td .................................................. 65lsm ay, John, & Sons L td .................................................. 48
Johnson & Phillips L td ......................................................  15Johnson, R ichard, Clapham  & M orris L td ...............  75Johnson, M atthey & Co. L td ...........................................  43
Kim ber, B., Allen & C o..................................................  56
Londex L td .......................................................................... 80London Electric Wire Co. and Smiths L td ...............  36Low, A rchibald, Electrics L td .........................................  76
M artindale Electric Co. L td .............................................  4 1M ather & Platt L td ........................................................... 37M cKechnie Bros. L td ......................................................... 2M .C.L. & R epetition L td ................................................ 1M edway Corrugated Paper Co. L td ..............................  50M ercury Switch Mfg. Co. L td .......................................  74M etallic Seamless Tube Co. L td ..................................... 46M etropolitan-Vickers Electrical Co. L td .............9 & 17Metway Electrical Industries L td ................................... 78M idland D ynamo Co. L td ................................................ 62

(Continued on page 78)

ARCHD. LOW  ELECS. LTD.
N e w a rth ill, M o th erw ell, Scotland

OIL HEATING
W e  have developed a new range of Electric 
O il Heaters for use w ith C reosote “ B ” and 
Creosote/pitch "C .P .” mixture.

GenerousDiscounts°l»
Application

lUNGSTAUTE
B R I T I S H  G A S F /L L E D .

T H E  LAMP O F  PROVED E X C E L L E N C E .

* J A a t t e u t e J  '/
Manufactured by
T U N G S T A L I T E  L T D . ,  47, FARRINGDON ROAD. LONDON. E.C.t.
Telephone.  Holhorn 2 3 2 1  &  2 3 2 2  ( 2  l i n n ) .
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—form erly the Electrical Power Storage Co., L td —

M A D E  THE FIRST BATTERIES  PQI3b/44
50 Grosvbnor Gardens, London, S .W .l. Phone: SI,Dane 7164. Grams: Storage, Sowest, London.

PRITCHETT & GOLD and li.I'.S . CO. LT1)

I  1 1  I t  1  I I I I \ < .  I I A I t  A  l l i : i , l \ \ l \ E -
In 1812 Henry Dell’s ’Comet’ became the first European 
passenger boat and was the beginning'.of the great British 
steamship lines. Our illustrations show the boat itself 
and the engine which made it famous.

And Pritchett & Gold and E.P.S. Company Limited also 
rank among the industrial pioneers of the nineteenth century, 
for they made the first electrical batteries and in 1882 lit the 
Royal M int, the Law Courts and other important buildings. 
To-day their batteries have wider fields of application. In 
addition to Train Lighting they are supreme for Country House 
Lighting, for Motor Vehicles and Aircraft, and now are being 
widely used for Emergency Lighting in buildings where light is 

necessary when the mains fail.
1\& G .and E.P.S. Cells have also an 
enviable record of reliability in Cen
tral Stations, Telephone Exchanges 
and in every other application.

•  R E P L A T IN G , linsurc long and re
liable service by having your present batteries rcplated by us.
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Index to A dvertisers
(Continued from page 76)

P A G EMidland Electric Mfg. Co. Ltd.......................................  29Moulded Products Ltd......................................................  46Multicore Solders Ltd........................................................  75
Nife Batteries Ltd...............................................................  64Normand Electrical Co. Ltd............................................ 49
Photostat Ltd........................................................................ 20Pirelli-General Cable Works Ltd................................. 35Pressed Steel Co. Ltd......................................................... 34Pritchett & Gold & E.P.S. Co. Ltd................................  77Pyrene Co. Ltd...................   53
Radio Instruments Ltd....................................................  73Revo Electric Co. Ltd......................................................  24Reyrolle, A ., & Co. Ltd....................................................  33Robinson, Lionel, & Co. Ltd...........................................  80Ross Courtney Sc Co. Ltd................................................ 1Rotoplunge Pump Co. Ltd................................................ 74Rowlands Electrical Accessories Ltd.................  47Runbaken Electrical Products.......................................  80
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Thorn Electrical Industries Ltd..................................... 63T.M.C.-Harwell (Sales) Ltd...........................................  62Tonks, H., & Co.................................................................  61Transradio Ltd.....................................................................  48Tungstalite Ltd..................................................................... 76
Union Lamp Sc Lighting Co. Ltd................................... 73
Vandervelde, L ..................................................................... 78Veritys Ltd............................................................................ 41V. G. Manufacturing Co. Ltd..................................... 46
Walsall Conduits Ltd........................................................  4Ward, Chas. F .....................................................................  48Ward Sc Goldstone Ltd....................................................  42Wells, A. C., & Co. Ltd.................................................. 78Westminster Engineering Co. Ltd................................... 1Wingrove & Rogers Ltd....................................................  60Wright, Bindley & Gell L td........................................... 60
Yorkshire Electric Transformer Co. Ltd.................... 48

The fact that goods made of raw materials in short 
supply owing to war conditions are advertised In this 
Journal should not be taken as an indication that 

they are necessarily available for export

WELLS OIL FILTERS
give OID Oil 
NEW 1IFE

W ith  W e lls’ W aste O il Filter you can use your oil 
several times over and change it  m ore often. A  
thoroughly reliable supply of oil is assured w ith the 
use of W e lls ’ Special F ilter Pads which w ork  in 

conjunction w ith W e lls ' Patent Siphon Feed.

PROVIDENCE MILLS HYDE CHESHIRE
A »  HYDE 953 GwJMBEAKA&E HBE

^ L«e rA 7 *V1 PRODUCTS,

M E T W A Y S i L T D . S *
K I N G  S T .  B R I G H T O N .  1 .  4 4 5 6

r J C u t .
Split.

G au g ed  
Processed 
to all shapes, 
sizes and 

requirements.
S  TARNISHED INSULATING SLEEVING

JW  en crajn es 
a/tu r/D i/y  

< /ea/f w it/i.

L.
M M I ,

Gnome Works, 
StanstaLEssex.y
IHEP.&TELEC?: STANSTED 3261
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“  Alice  in Plasticland. ” No. 4

|j§|Uce meets the Testing machine
“ Yes,” said the testing machine I 
to Alice, who was standing 
regarding it with some interest,
“ Plastics must be strong as 
well as ingenious. Some of them I 
have tough jobs to stand up
t o  Think of those
parts in fighter ’planes and 
tanks . . . .  their’s isn’t an 
easy life by any means.

But I put them through it 
and find out their breaking 
point, which is generally far 
higher than any strain which 
they are likely to be subjected 

to in the job for which 
they have been produced,” 
and so saying, tha machine 
literally clicked with 
satisfaction.©

P I A . S T I C S
Full reliable Information and data from 

Research Section, BIRKBYS, Ltd., Liversedge, Yorkshire.
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PORTABLE FLASH TEST
This Flash Test required by 
all making, repairing and ser
vicing electrical equipment. 
1,000, 2,000 to 5,000 
volts. Send for Leaflet 
(Q  53) about Flash 
Testing.

Note the tongue which 
ensures perfect and 
permanent contact. Easy 
to fix. N uts  cannot
turn. A ll sizes from half to two inches

1 H E DONOVAN E L E C T R IC A L CO. LTD . 
BIRMINGHAM 9

E le c tr ic a l M a n u fa c tu re rs  and  S to c k h o ld e rs

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

Av*obksY 207 ANERIET ROAD-IOND0NSE-2O SY0EBHAM,62NJ/9

— L O N  D E X -
P R O C E S S  T I M E R S

Illustration shows 
mechanism of Pro
cess T im er PR/D 
w ith 20 cams and 
in t e r c h a n g e a b le  
gearing. Each circuit 
can be provided 
with different time 
characteristics.

A sk  f o r  leaflet 9 2 B / E R

B A K E L IT E -------
M O U L D IN G S  AND

 --- —  ERI NOI D
T O  A N Y  T U R N IN G S

S P E C IF IC A T IO N

F R E D E R I C K  W. EVANS L T D .
P L A S T IC  W O R K S

LONG ACRE, B IRMINGHAM 7
T E L E P H O N E :  E A S t  1286 &  1287

Printed in Great Britain at THE CHAPEL R iver  PRESS, Andover, H ants, and published by ELECTRICAL REVIEW, LIMITED, a t Dorset House, Stamford Street, London, S.E .l.
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R M Q R D U Ç TC TU E S
P.V.C. CABLES to STANDARD SPECIFICATIONS

A R M O R D U C T  C A B L E  C O .  L T D .
256 W ESTM INSTER BRIDGE RO AD. S.E.I
and  at BIRM INGHAM  - LEEDS

Phone : W ATerloo  60J6/7 
BRISTOL ¿  LO N G  EA TO N

In these days of tremendous war  

effort where high quality in materials 

i s  o f  p a r a m o u n t  i m p o r t a n c e  

“ S is to f le x ” r e m a in s  u n s u r p a s s e d

S P I C E R S  L I M I T E D
19 N EW  BRIDGE ST., LONDON, E.C.4. Telephone: CENTRAL 4211
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BTH RESEARCH 
AIDS INDUSTRY

B T H  R e s e a r c h  L a b o r a t o r i e s  
h a v e  m a d e  a n  i n t e n s i v e  s t u d y  o f  
b o t h  t h e  p h y s i c a l  a n d  p s y c h o l o 
g i c a l  a s p e c t  o f  l i g h t i n g  i n  w a r 
t i m e  i n d u s t r y  a n d  t h e i r  k n o w 
l e d g e  a n d  e x p e r i e n c e  a r e  a t  t h e  
d i s p o s a l  o f  t h e  p r i n c i p a l s  o f  i n 
d u s t r i a l  u n d e r t a k i n g s  t h r o u g h  
t h e  L i g h t i n g  A d v i s o r y  S e r v i c e

T h is  B T H -d esig n ed  L aboratory  dev ice p rov ides  
p h o to m etric  in fo rm ation  on  M azdalux  F ittin gs . It 
consists  o f a tu rn tab le  m o u n tin g  tw o fram es, each 
ro ta tin g  on a different p lane. A  lig h tin g  fitting  
m oun ted  in the in n er fram e is d irected  to a  fixed  
p ho to -e lec tric  cell w hich  records accura te  cand le- 
pow er read ings at any ang le . A t least a th o usan d  
read in gs are necessary for a com p lete  optical test o f a  
s in g le  reflector.
O nly  by such m eans c a n  fittings be d es ig n ed  f o r  t h e  
very high s tan d ard  of efficiency w h ich  c h a r a c t e r i s e s  
till B T H  L igh ting  Equipm ent.

L I G H T I N G  A D V I S O R Y  S E R V I C E

I h e  B r i t i s h  I 'h o m t 'o n - H o u s t o n  C o .  L t d . ,  C r o w n  H o n .s e t  A l d w y c h ,  L o n d o n ,  W .C .2 .
M  4009


