
THE

ELECTRICIAN
Vol. C X X X IV , N o . 3481 . F rid ay , F eb ru a ry  16 , 1945, S ixpen ce

[RiZinered j i  iiu G eneral Post Office. Entered as Class at the  -Vita Y ork  U .S .A  Posi Office ,\

R U R A L  D I S T R I B U T I O N  
T R A N S F O R M E R S

T M S T R IB U T IO N  tran sform ers o f  the type  
illustrated  are q u ite  trou b le-free  and have  

been  o p eratin g  fo r  m any years . . . .  g iv in g  
co m p lete  satisfaction  by their efficiency and  
du rab ility .

P ion eers in the d evelop m en t o f  the pow er  
tran sform er, F erran ti have never deviated  
fro m  the r ig o ro u s standards o f  m an u factu re  
o rig in a lly  laid  dow n to en su re1 the p rim ary  
essential o f  R eliab ility .

F T 4 2 IJ

T h e se  un its are a lso  availab le  with efficient 
su rge p rotection  (S u rg e  A b so rb e rs) b u ilt  in as 
a co m p o n e n t part to avoid  the stresses set up  
by electrical storm s.

FERRANTI LTD., H0LL1NW00D, LANCS. 
LONDON O FFIC E : KERN HOUSE, KINCSWAY, W.C.2
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FAMOUS THROUGHOUT INDUSTRY

P R O D U C T
For A .C . C ircu its  on ly

These are days o f bold conception in works or factory design and 
layout —  huge bays for starting and finishing a complete process 
replacing the separated departmental system o f yesterday. Larger 
areas have to be lighted so that every detail o f the work is plainly 
visible.
It is in just these situations that OSIRA High Pressure Mercury 
Vapour Electric Discharge Lamps have proved most valuable. Apart 
from many other advantages they give nearly three times as much 
light as tungsten filament lamps using the same amount of current.

big production is 
going on . . .  .

Advt. o f  The General Electric Co. Ltd., Magnet House, Kingsway, London, W .C.2
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T he vessels which comprise the Royal Navy’ s undersea fleet are in every way 
representative o f the highest standards of British engineering practice. Their  
grey steel hulls— in themselves excellent examples o f the shipbuilders’ art—  
serve as a protective armour for what is perhaps the most efficient and com 
pact form  o f mechanised power development and control yet devised.

Crabtree ironclad “  watertight ”  switches— although serving a different pur
pose— are yet similar in manv respects. They, too, are encased in iron, and 
their watertight qualities make them the obvious choice for em ploym ent in 
damp locations or in a moisture-laden atmosphere. The standard unit, 
illustrated above, is fitted with an operating handle at the side, hut Crab
tree watertight switches can also be supplied with circular disc handles; in 
“ loose lcey”  patterns intended to prevent unauthorised operation ; and for 
distant control by means o f chains or cords.

** Crabtree”  (Registered) C 540/7. A d it, o f J. A . Crabtree &  Co. Ltd., Walsall, England
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11 AVO ”  Electrical Testing Instruments are ac
tively engaged on the fighting and factory fronts, 
sharing a great responsibility w ith a proud sense 
o f duty and high confidence in the future.

It w ill therefore be appreciated by our numerous trade 
friends that we can now only accept orders which bear a 
Government Contract Number and Priority Rating.

ThT ' A U T O M A T I C  COIL W IN D ER  & E L E C T R I C A L  E Q U I P M E N T  C O. ,  L T D .
W I N D E R  H O U S E  • D O U G L A S  S T R E E T  ■ t  O N D O  N • S • W  • I T tltP H M C ; VICTORIA 3 40 */B
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BRITISH INSULATED CABLES LTD,
Head O ffice : PRESCOT. LANCS. T e lephone: PRESCOT 6571

Makers o f Cables and W ires of all types. Cable 
Accessories, Contact W ires, Fittings and Insulators, Rail 
Bonds, Resistance W elders, Magnetic Moulding Machines.

T H E R E  A R E  B.I. P R O D U C T SB E H I N D  E V E R Y  I N D U S T R Y



The term “  standardisation ” may stand for mere uniformity. At the 
M .E .M . Factory, however, it means that all production is brought up to a 
high level o f quality, design and finish.

The architect who specifies M .E .M . switch and fusegear and the electrician 
who selects M .E .M . know that a reliable installation is certain and at a 
reasonable cost. For although M .E .M : gear is good it is not expensive.

Good design and modern factory practice 
have cut out all waste o f both materials 
and man-hours. The M .E .M . Factory is 
self-contained and self-sufficient. It pro
duces good electrical gear from start to 
finish— good all through.

SW ITCHCEAR • MOTOR STARTERS

at a high standard of quality...

MIDLAND ELECTRIC MANUFACTURING CO. LTD., TYSELEY, BIRMINGHAM, 1!
London Showrooms & Stores : 21-22 Rathbone Place, W .l : Manchester Showrooms & S tores: 48-50 Chapel St.. Salford, 3

M .E .M .  “  M e m ro y ”  Sicitchfuse.

FUSEGEAR • ELECTRIC FIRES
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ELECTRONIC AIDS fo r  IN D U S T R Y
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(h<O one can dispute that for speed the spray gun will beat 
the paint brush every time. But when spraying small 
objects a lot of paint is inevitably wasted. Further, unless 
the gun is skilfully used, ‘ runs ’ and ‘ tears’ will form, 
necessitating rubbing down and a re-spray.

Now comes electronic paint-spraying. The object 
to* be sprayed is placed within an electrostatic field which 
attracts the paint molecules as they leave the gun. Incredible 
though it may seem, an article can be sprayed simultaneously 
on all four sides without rotating it ! Big savings in time 
and material are forecast for this new method.

As makers o f Capacitors for Radio, Television and 
Industrial applications we are naturally interested in all 
electronic developments. Indeed, our Research Engineers are 
being continually called upon to develop special types to meet 
new applications. When planning your post-war programme 
we invite you to submit your capacitor problems to us.

will revolutionise 
paint-spraying



600 KVA 3# 50 ~  11000/400 Volts. 
PART OF A GO VERNM ENT CONTRACT 

FOR INDIA
Designed to give
TROUBLE-FREE SERVICE under 
DAMP and HUMID CONDITIONS.

Thi9 type of unit is operating perfectly in
INDIA, EAST & WEST AFRICA, 
MALAYA, EAST INDIA, ETC.

APPLY FOR BROCHURE TO  
ST. M A R Y 'S  ROAD, MIDDLE G R E E N  , S L O  U G H , B U C K S  .

Telephone. LANGLEY( b u c k s ) 2 0 0 /2 0 /
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The L I N D L E Y  T H OM PSON T R A N S F O R M E R  & SERVICE
, L T D .

Diaphragm and Cover 

Temperature Calibration

Filling Pipe______

OIF Load Tapping

NO MOISTURE
NO SLUDGING  

OF OIL
NO SERVICE  

COSTS



therefore  o f  t he
Arfvf. of SIEMENS ELECTRIC LAMPS AND SUPPLIES LIMITED. 36 39 Upper Thames Street, London, E.C.4

Branches a l-B e lla s t. B irm in g h a m , B risto l, C a rd iff, D u b lin , G la s g o w , Le e d s, Live rp o o l, M anchester, N e w c a stle -o n -T yn e , N o tting ham ,-S he ffie ld
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ROYAL EDISWAN LAMPS

THE EDISON S W A N  ELECTRIC CO. 1.55 C H AR IN G  CROSS R D „ LO N D O N , W .C -2
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ELECTRICAL AND RADIO LABORATORY APPARATUS ETC,

i ' R E G U L A T I N G  
I  TRANSFORMERS

I  n ,t» a le ^ e

February 16, 1945

180 Tottenham  Court Road, London, W .I
Telephone: MUSeum 302SI6

and 76 OLDHALL STREET,  LIVERPOOL 3, LANCS.

COPPER & BRASS 
W I R E  & S T R I P  s

R H .S Y IO IP S L 1“
i l l  VICTORIA STREET.  
W E  ST I I  AS TER. S.AV.I

The Type 50 B Variac 
handling 7 kVA at 230 V  in repre
sents a valuable addition to the 
Variac range, and will find many 
applications in industry.
50  B  7 kVA. Input 230 V (tap at 115 
V), output 0-230 or 0.270 V. Rated 
current 20 amps. Max. 31 amps.
Excellent deliveries against I A Priorities. Other 
Variac types range from 170 watts to 7 k W. 
Write for Bulletin 424 B and Circular 743 for 

complete data.

THE ELECTRICIAN
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.■THAT'S PUT THE

U V  ON IT!”

Apart from their other famous insulating materials 

M. & I. are supplying more and more P.V.C. extruded 
sleevings and, so far as Messrs. Volt and Amp and Mr. 

and Mrs. Watt are concerned, they’ve properly put the 
lid on it with P.V.C. injection mouldings which can be made for such a wide range o f 
electrical applications. A typical injection moulding and examples o f  extruded sleevings 
are shown above and we’re always ready to supply full information to people who must 
keep electricity in its proper place.

M ICO FLEX-DURATUBE EXTRUDED SLEEV IN G S (P .Y .C .)
(Manufactured by Duratube & Wire Ltd.)

KENUTUF IN JECTIO N  MOULDINGS ( P .V .C . )
. . .  .. (Manufactured by J. F. Kenure Ltd.)
Distributors:
THE MICANITE & INSULATORS CO. LTD., EMPIRE WORKS, BLACKHORSE LANE, LONDON, E .I7
Makers o f  M IC A N IT E  (Built-up M ica insulation). Fabricated and Processed M IC A , P A X O L IN  (Synthelic-resin 
laminated sheets, rods, tubes and cylinders). High-voltage Bushings and Terminals fo r  indoor and outdoor use. Empire 
varnished Insulating Cloths and Tapes and all other forms o f  Electrical Insulation. Suppliers o f  vulcanised Fibre, 
Lealheroid, Presspahn, etc. Distributors o f  Micoflex-Duratube Sleevings and K enutu f Injection Mouldings (P.V.CJ
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Something more than metal and horse-power goes into our quantity manufacture of 

machined parts. Practical— and, occasionally, unusual— planning results in high 

standards at streamlined production speed; with the utmost economy of material. 

I f  there is a better way of doing a job— we find it.

A  whole industry knows us as

‘ PUREF OY  THE T R O U B L E - F R E E  F I R M 5

I f  your products require the machining of medium-sized parts why bother to do 

it yourself? Our business is planned to do this for you with a saving of time, 

trouble and expenditure. Get in touch with us soon, we’re pretty sure we can 
prove our case.

KNIGHT 

MEANS 

IT’S RIGHT

M ATERIAL 
ECONOMY

THE PUREFOY ENGINEERING CO. LTD., UPPER TILT WORKS, COBHAM, SURREY • COBHAH 3013
Producers o f medium-sized machined parts o f mechanical excellence and a high standard o f  finish.



Standard Tek phones and Cables Limited
C O N N A U G H T  H O U S E ,  A L D W Y C H ,  L O N D O N ,  W . C . 2

Telephone : Holborn 8765
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TELEPHONE
T HIS portable telephone set provides a 

convenient means o f communication for 
either. speech or telegraphy, according to the 
need.
Completely self-contained, it houses a stan
dard 4|-volt flashlamp type battery, but 
should it be found at any time that such a 
battery is not available, the instrument can 
be connected to an external battery by a 
cord located within the set for this purpose.
Under normal conditions the set can be used 
for speech over a distance o f 6 miles, while 
morse signals can be transmitted over greater 
distances.
Two wires only are necessary, or the set works 
perfectly on a single line and earth circuit.
Can now be supplied for use in tropical countries.

F u ll particulars w ill be sent upon request.

PORTABLE

T H E  IN S T R U M E N T  A S 
U S E D  F O R  T E L E P H O N Y
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"SL IN G -S H O T" D R IV E-S e c re t of 
Thor Hammers Powerful Blow

Packs m ore pow er Into every b lo w —The Thor 

Hammer's radica lly different "Sling-Shot" Drive is 

a shock-proof rubber connection that drives the 

piston in powerful hammer action. It whips the 

piston back and forth- 1,600 times per minute, 

acting as both power accumulator and shock 

absorber. The blow o f the piston is not fe lt by the 

operator nor is it transmitted to the gears or motor.

The Thor P o rtab le  Electric Hamm er d e 

livers 1,600 b low s a  minute — e v e ry  on e 

a  m ore po w erfu l b low  than a n y  h am 

m er o f  c o m p a ra b le  s ize a n d  c a p a c ity ,

For a n y  installation  w ork in stone, w o od  or 

m etal. There a r e  h un dreds o f  jobs o f  star-drillin g, 

ch an n e lin g , dem olition, c lean in g  out m ortar, w e b  

cutting, rem oving form  m arks, cutting, g o u g in g , 

sh a p in g , ch ipp in g, sca lin g , bushing a n d  m an y 

m ore on which this po w erfu l Thor H amm er will 

s a v e  time a n d  m oney.

W eig h in g  on ly 14 poun ds, a n d  just 13 1/z in ch es 

in len gth , it can  b e  o p e ra te d  e a s ily  in a n y  

position . . .  ca n  go  with the o p e ra to r  .into the 

tightest, h ard e st-to -g e t-a t corners.

Com bined with this im portant h an d lin g e a s e  

a r e  p o w er fe a tu re s  o f a  sp e c ia lly  d e s ig n e d  Thor 

motor th at transm its p o w er through h e a v y -d u ty , 

h elica l cut g e a r s ,  a n d  full ball b e a r in g  con struc

tion, which is fu lly  s e a le d  to k e ep  Out dust a n d  
dirt. T hese fe a tu re s  p ro vide fa st , sure ham m ering 

to g e t in stallations started .

Portable Pneumatic and Electric Tools

INDEPENDENT PN EU M A TIC TO O L C O M P A N Y  g

INDEPENDENT PNEUMATIC TOOL CO.
40, Broadway, London, S .W .I .

LTD.

POWERFUL HAMMERING 
S P E E D S  P R O D U C T I O N  

ON EVERY JOB



Stocks are held at our Works and Branches, where further 
particulars and prices are obtainable.

JOHNSON & PHILLIPS LTD.
CHARLTON, LO NDO N, S.E.7

T e lepho ne : G reenw ich 324-4 (13 lines). Telegrams " J U N O ,”  C harlton , K e n t.

tn cu Â  tk d  tL d  "I M ¿  íy j m ím  y u c J tiU ÿ -
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CABLES
(Amendment No. 3, June, 1943, to  B ritish  Standard Spec. No. 7, 1939)

Polyvinyl Chloride (P.V.C.), suitably compounded and plasticised 
is a proved and reliable W ar emergency substitute for rubber 
as a dielectric and sheathing for a wide range of electric cables.

W e  have already supplied large quantities of such cables and wires 
for special applications. The material is now released for general 
use— in fact, by Government instructions, it must be used as 
widely as possible, so that rubber may be conserved.
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M A N U F A C T U R E R S ’ S U P P L I E S  S E C T I O N

MICA AND MICANITE 
SHEETS, in Moulding, Com
mutator, Flexible and Heater 
qualities, Pure Mica Tubes, 
Washers, Shapes, etc. Mlcafo- 
lium, Mica Paper, Mica Cloth, 
Slot Insulation, etc. Pure Mica 
cut to size and calibrated.

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

M IC A N IT E .
Actual Manufacturers for over 25, years 
H. CLARKE &  CO. (Manchester) 

LTD.
A t la s  W orks,  P a tr lo ro f t ,  

M a n c h e s te r
T e lep h o n e*: Eccles 2001-2-3-4-5.

H. MASSIL & SONS
( W o o d tu rn e rs ) ,  LTD.

Invite enquiries for
R E P E T I T I O N  

W O O D T U  R N I N G
fo r  A ir  M in is try , 
M in is try  o f Supply 

and
A dm ira lty  Contracts.

37, PITFIELD S T ., LONDON, 
N.1

Phone: CLErkenw e ll 2894 (2 lines)

HEALEY MOULDINGS LTD .,
T a m e b rid g e , W e s t  B rom w ich  

R o ad , W a ls a ll.
Tel. N o. W alsall 5676-7-8 

A ll types Plastic M ouldings.

» FO Y LES  *
FOR T E C H N IC A L  BOOKS

N e w  and Second-hand Books 
on eve ry  sub ject. S tock of 
nearly  3,000,000 volum es—  

Books bought.

119-125, CHARING CROSS 
ROAD, LO N D O N , W .C . 2

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

A . J. P R A T T f' & f ;S O N S . L T D . 
9, Woodbrldge S t., Clerkcnwell, E.C 1

F R Y O L U X
S O L D E R  C R E A M  

F O R  

T I N N I N G
OR

SWEAT SOLDERING
Please ask for Leaflet No. 13 
F R Y ’S M E T A L  F O U N D R IE S  
L td . Tandem W orks , M erton Abbey. 
L o n d o n ,S .W .I9  T e l.: M ITcham 4023

PRESSPAHN, LTD.
Manufacturers o f Insulating 

Materials o f all kinds.

38, W E L L  ST R EET , 
BRA D FO RD

P h o n e : B rad ford  5 0 5 0 .
Gram s &  C ables : “ P resspah n , B rad ford  "

INSULATING MATERIALS  
INCLUDING B A KELITE  
SHEETS, RODS, TUBES ,  
AND WASHERS . . .
All special Machine Parts 
quoted for. Large stocks held 
of Fibre, Leatherold, Press
pahn, Insulating Cloth and 
Tapes, Black Adhesive Tape, etc.
Actual Manufacturers for over 25 years. 
H« CLARKE &  CO. (Manchester) 

LTD.
A t la s  W orks,  P a t r lo r o f t ,  

M a n o h o s te r
Telephones : Eccles 2001-2-3-4-5.

fit k ù à t a
■4 - 0  y e a J i A i

W a d t i c

M o V L td iittC ^

L IT H O L tT E  IN S U L A T O R S  â 
ST. ALBANS M O U LDING S LTD.

WATFORD
'PHCNÈ WÀTFOAD «454

1,000
ELECTRIC  MOTORS 

D Y N A M O S
IN  STOCK

REPAIRS, REW IND ING  
RECO N D IT IO N IN G  and 

TESTING

DYNAMO &  MOTOR REPAIRS 
LTD.

W um blev P a rk  W orks  WEMBLEY 
Telephone : WEMBLEY }121/2

^>AVIS &TIMMINS L-
Head O ffice , BILLET RO AD 
W ALTHAMSTOW , LON DO N E .I7

Manufacturers o f

SCREWS,
BOLTS,
NUTS,

& all forms o f small 
S c r e w  M a c h i  ne 

products

Established In 18 76.

Rololherm«•ruiuruB«niiM
I  * 0 »  A C C U R A T E  
}  I  T E  M R C  R A T U R E  
i  M E A S U R E M E N T  

A N O  C O N T R O L



u £ n t ft i/ c M

f r
u A trt ° r  I

T E S T O S C O B J L ^
Indispensable 

to Radio Sendee 
Engineers. Makes 20 

. rv\\\ tests. Interesting Booklet 
1/1 on request. From all Whole

salers or direct. Send for leaflet R4.

RUN BAKEN MANCHES TER-I

G et details o f the econom y and efficiency o f  Ekco Lamps and Plastalux Fittings
E. K.  C O L E  L T D . ,  L I G H T I N G  D I V I S I O N ,  S O U T H E N D ' O N ' S E A
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M I S C E L L A N E O U S  A D V E R T I S E M E N T S
S IT U A T IO N  V A C A N T

A p p l i c a t i o n s  a r e  in v ited  f o r  th e  p o st  o f  
T e ch n ica l A ss ista n t to  ta k e  ch a r g e  o f  th e  

R u r a l E le c tr if ica t io n  S ection  o f  th e  E .R .A . 
A p p lica n ts  sh ou ld  b e  q u a lified  E le c tr ica l 
E n g in eers  a n d  m u st h a ve  exp er ien ce  o f  re 
search  w ork  -in A g r ic u ltu re  a n d  H o rticu ltu re . 
S a la ry  £600/800 ,p.a. a cco r d in g  t o  q u a lifica tio n s  
a n d  exp erien ce .

A p p lica t io n s  sh ou ld  b e  a d d re sse d  t o  the  
S e cre ta ry , B r it is h  E le c tr ica l ■& A llie d  In d u s 
tr ie s  R e se a rch  A ss o c ia tio n , 15, S av oy  S treet, 
W.C.2.

F O R  SA L E

r  A M P L ow erin g  a n d  S u sp en sion  G ear, T .R .8., 
" l e a d  and  o th e r  C ables, W in ch es  (hand), 
hu ndreds o f  th ou sa n d s  in  use, S e arch ligh ts  
(sa le  o r  h ire ), C arbon  rod s. E bon ite , F ib r e  
H igh ten site , P oro e la in  H ou se-w irin g  a n d  oth er 
C leats, R eels  a n d  K n obs , M irrors , L enses, etc. 
—L on d on  E le c tr ic  F irm , C royd on .

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

TTIN G S P A T E N T  A G E N C Y , LTD ., B. T . K in g , 
A .I.M eoh .E . (P a ten t A g e n t). 146A, Queen 

V ic to r ia  S treet, L on d on , E.C.4. A D V IC E , 
H a n d b ook , a n d  C on su lta tion s  free . 'Phone*. 
C ity  616L

R elays for all purposes

TEMPERATURE* CONTROLLERS 

PRECISION RESISTORS 
•

E A R T H  P R O T E C T IO N
Butcher— Black & Decker system

SjC*(.70;V =

I r o u b le - fr e e  C hargers fitted  w ith  s e le 
n ium  a ll -m e ta l re ct ifica tio n . T h irty  years 
ex p er ien ce  beh in d  every  R u n bak en  p r o 
d u ct . A  few  A g e n c ie s  a va ila b le . B o o k le t  
£ 5  d e scr ib in g  12 M o d e ls , o n  requ est.

U U M im U L U m L iM A l
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The "  F ron t-E n try  "  Rectangular patte rn  Surface Swltchplug has become 
increasingly popular. The “  BRITMAC ”  Range is ve ry  comprehensive, 
being available in 5-amp. and 15-amp. "O p e n , ”  "S creened and 
In te rlock ing  patterns. Single and Double Pole. W e  also supply 2-amp. 
w h ich are on ly  available in " O p e n ”  type, Single Pole. Flush 
M o u n tin g "  F ron t-E n try  ”  Swltchplugs are also available. "  BRITMAC 
3-pin Switchplugs are made to  the on ly  exis ting  B ritish  Standard 
Specification, namely B.S.S. 546.

May we send you details o f th is  Range o f '* BRITMAC ”  F ron t-E n try  
Switchplugs ?

E L E C T R 1 C A L
A C C E S S 0 R 1 E S
FOR ALL WAR-•TIM E
1 N 5 T A L L  A T 1 0 N 5

P 0 I N T S 0 F P E R F E C T I O N

Telephone: B r i t a n n i a  W o r k s  Telegrams:
acocks GREEN W h a r f d a l e  R d . T y s e l e y  h e c t o m a r

B I R M I N G H A M  11 BIRMINGHftM



Established 1861, The Oldest Weekly Illustrated Journal of’ w qrioy / 
Electrical Engineering, Industry, Science and Finance
Bouverie House. 15 4 ,  Fleet Street, London} E .C .4 . Telegrams ;  “  Benbrotric, Fleet, Londo

Telephone ;  Central 3 2 1 3 '(Ten Lines).
Midlands Office; Daimler Douse, Paradise Street, Birmingham. Telephone: Midland 0784* 

Glasgow Office: 1 1 6 ,  Dope Streety Glasgow, C.2. Telephone:  Central 3970.
The Offices o f  T h b  E l e c t r i c i a n  are closed on Saturdays in accordance with the “ Five-day Week** plan adopted 
by Benn Brothers, Ltd  , and its associated publishing organisations. Until further notice the offices tvtll be open 

between the hours o f  9 a.m. and 5.30  p.m. from  Monday to Friday.
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The G rid
A N SW E R S to the many questions 

which have occurred to the industry 
during the last few years as to what ex
tent the war has affected the operation 
o f the grid, will be found in the reports 
for the years 1940 to 1943 w hich were re
leased on W ednesday, and in which the 
Central Electricity B oard makes it abun
dantly clear that the reason w hy the 
maximum generating capacity of • the 
country is so near the figure of the peak 
load, is one for which the Minister of 
P roduction must be held reponsible.

This is borne out by  the fact that 
am ong the difficulties which the Board 
encountered in carrying out power station 
extensions was that concerned with the 
shortage of labour and materials, the 
attitude o f the Ministry o f Production 
being that the necessary priorities could 
not be granted for plant extensions in 
that they were not considered to be o f  
primary im portance to ■ the war > effort. 
The Board, however', sensing the potential

increased dem and o f industry as a result 
o f war production, continued to press its 
point until in 1941, the Board was told 
that it would not be  held responsible for 
any shortage o f  electricity supply which 
m ight arise from  withholding the neces
sary priorities. Again, in 1942 the Board 
put forward a further substantial p ro
gramme for new plant, o f which only 
about a third was allowed by  the Minis
try o f  Production, and during 1943 an
other programme for com pletion by  the 
autumn of 1948, though approved was 
subject to manufacture being w ith
held until further consent was given.

B y  this time, however, the effect of 
withholding _ permission to replace old 
plant and build new stations was begin
ning to overtax the capacity of the grid 
stations, and the possible electricity over
load which has confronted the industry 
this winter is due to the restrictions which 
the Governm ent thought fit to put upon 
the extensions advocated by  the Board. 
W hile the Board has been relieved by  the 
Governm ent of responsibility in  the 
matter, the general public, unless they 
read p. 3 o f the 1941 report, will lay the 
blame upon the doorstep of the Board, 
and electricity supply m ay in conse
quence be subjected to m uch adverse 
criticism it does n ot deserve.

D uringT940 and 1941 the war machine 
o f the country was speeding up produc
tion in preparation for D-day, and though 
the negative attitude o f the Ministry of 
Production with respect to power plant 
extensions m ay be understandable up to 
a point, the supply industry is now pay 
ing the price. W hether o r  not starving 
the selected stations o f  the ' extensions 
w hich good engineering held to be neces
sary was the best policy to follow, we
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leave history to judge, bearing in mind- 
the fact that even by the winter o f  1947 
there m ay still be connected to the grid 
som e 2 000 000 k W  o f plant over 20 years 
old, with 347 000 k W  o f it  over 25 years 
o f age; a further 281 000 k W  will reach 
the latter age in the following year.

G row th  of Peak Load

CO U PL E D  with, the demands upon 
oui' man-power and material re

sources for war production, has been the 
year by  year increase in the peak load for 
power, in that in the calendar year of 
1942, the figure reached was 7 489 000 
kW , in 1943 it was 7 970 000 kW , in 1944, 
8 367 000 k W  and in January last 
8 706 000 kW . In addition, the longer 
working hours in war factories resulted in 
the dem and being more constant through
ou t the day and the load factor on the 
grid system which was about 36 per cent, 
in 1938 rose in 1942 to som e 50 per cent., 
necessitating thereby the longer daily use 
o f plant which because o f its age would 
in other circumstances have been 
operated for relatively short periods. 
This in its turn reduced the time avail
able for maintenance, and, coupled with 
the variability o f  the coal delivered to the 
stations, output capacity and boiler 
efficiency were reduced— when in  more 
normal circumstances it would have been 
reasonable to expect substantial im prove
ment in  such figures.
W a r-tim e  Expansion

IN  spite o f the difficulties in .convincing 
the Governm ent o f the danger o f the 

peak load figure reaching that o f the 
maximum generating capacity, however, 
considerable expansion was made, for by  
the end o f 1943, som e 670 miles of trans
mission lines, many of them specially 
erected to meet war requirements, were 
added to  the grid system ; an addition of 
37 was made to  the number o f switching 
and transforming stations; the number 
of selected stations was increased b y  5 
to  142, including three new units; the 
aggregate installed* capacity being 
10 984 656 kW . From  an engineering 
poin t of view the system o f inter-connec
tion provided by  the grid proved a valu
able contribution to  the national war 
effort, in that it not- only enabled sup
plies to  be m ade available for rapidly 
expanding demands o f  munition and 
other factories, bu t when those demands .

exceeded the capacity o f  the generating 
stations in the areas in which they were 
located, the transfer of power from the 
pooled generating resources in those areas 
in which demand had dropped off was 
facilitated by the flexibility o f  the sys
tem. Again, since the grid en joyed com 
parative im munity from  serious disloca
tion by  war damage, it  proved o f  im 
measurable advantage in those areas 
where supply was interrupted through 
damage by  dnemy action  to  local stations. 
U n ivers ity  Vacation  T ra in in g

TH E  Vacation W ork Committee o f  the 
Imperial College Union o f  L ondon  

University has during the last two years 
held a  conference of industrial representa
tives in order that views m ay be ex 
changed, the requirements of students 
better catered for, and the needs o f  in
dustry better appreciated. The last con 
ference was held in Decem ber and am ong 
those who spoke was Dr. P. D u n s h e a t h ,  
who gave his views on industry’s require
ments in personality. Contact with a 
number o f Imperial College students who 
have from  time to  tim e been em ployed 
under the Vacation Training Scheme, 
shows that in m ost cases their reactions 
are the same. Namely, that the short 
time they arc engaged in industry per
mits them to  appreciate n ot so m uch the 
opportunity o f applying their knowledge 
to the processes carried out at any parti
cular works, as the necessity for correct 
handling o f  the works personnel. Talking 
to  these students m ore often  than not 
shows that their understanding o f econo
mics is weak, while their Hews generally 
suggest that their contacts with the exe
cutives of the firms should be m ore fre
quent, and then made to  serve as oppor
tunities for explaining to  the students 
the m ore com plicated form s o f  adminis
tration.
U ndergraduates in In d u s try

T H E  universities, in Dr. D u n s h e a t h ’ s  
opinion, at present consider an under

graduate too  much as a b o x  to  be filled 
w ith good  things, nicely tied up and 
labelled ready for handing to  industry, 
iwhereas the student should, too, be made 
aware o f the fact that industrial life is 
likely to  be perpetually irritating to  any 
w ho cannot make allowances for such 
things as age and experience. Y outh  is 
com m endably eager and the under
graduate filled with the latest college
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theory is often apt to believe that lie 
knows more than his older neighbour. 
Vacation training has done something to 
adjust matters but w ith the average stu
dent regarding a Degree as his ultimate 
goal, he cannot afford to accept such 
training as often  as he should w ithout en
croaching too much upon his time for 
study. Six weeks works training in the 
autumn and three in Decem ber aie better 
than nothing, it  is admitted1, but there 
should b e  in addition, some college in 
struction, which in the words o f Dr. 
D u n s h e a t h ,  will show that, .though great 
knowlodge is a help, it is no guarantee 
o f  success; m ore im portant is the way in 
which that knowledge is applied to  every
day human relationships.
In d u s try  and Research

T H E  address which Sir A r t h u r  F l e m 
i n g  delivered at the annual luncheon 

o f the E .R .A . on  February 9, showed that 
the association under his presidency is 
n ot likely to lose sight of the fact that 
production in war-time is vastly different 
from  that obtaining in a world o f peace, 
in that in war, developments are made 
without regard to  cost, whereas in peace 
cost is a vital factor. Sir H a r r y  R a i l i n g ,  
who also spoke, was equally realistic. 
B oth  speakers were emphatic in the 

.need for expanding the facilities of the 
association, commensurate w ith the ever
growing requirements o f the industry, and 
while both  speakers had something to 
say o f past achievem ents it  was with the 
future that m ost o f their remarks were 
concerned. The threat o f possible con
trols encroaching upon industrial develop
m ent would, it  was suggested, be best 
m et b y  the industry becom ing so efficient 
that its usefulness to  the community 
could not be  bettered b y  any other 
system, and ,in ithe establishment of that 
condition research could play a major 
part.
The E .R .A . Brochure

T H E  annual report of the E .R .A . made 
known the intention o f  the associa

tion to  put into the form of a  brochure 
a history o f its work for the information 
of those who, occupying positions o f  re
sponsibility, m ay n ot already be  suffici
ently acquainted with the nature and 
im portance o f its functions, and the pu b
lication is now  available. Accustom ed as 
we have becom e to  war-time paper, print
ing and binding, the booklet— handsome

even by  peace-time example;—is a p ro
duction  which does credit, to  the high 
standards set by  the association in all 
else it does. W ithout the use and 
financial advantages o f  an organisation 
dike the E .R .A ., British manufacturers 
would long since have been obliged to  
adopt m ethods o f test and technical 
standards developed in the United States 
and on the Continent, whereas as it  is, 
British representatives are now able to  
take a  leading part in establishing inter
national standards; an advantage which 
will have a  considerable influence upon 
our export trade.
Domestic E lectric ity

RE A D E R S of the “  Daily Telegraph ”  
on February S were treated to  the 

views of Sir L e o n a r d  H i l l  on  the future 
of electricity supply, and though Sir 
L e o n a r d  m ay bo  excused for being so ill- 
inform ed on electrical matters, less under
standable ■ is his apparent lack o f  
appreciation o f  the fact that all fuels, 
coal, coke, oil, gas and electricity are in 
short supply. Fortunately, the challenge 
thrown down b y  Sir L e o n a r d ,  was on 
M onday taken up b y  Mr. C l a r e n c e  
P a r k e r ,  chairman o f the E .D .A .. who, 
with simple facts, blunted every argument 
advanced in favour o f the gas industry. 
P ost-w ar Service

T O the facts given by Mr. P a r k e r ,  m ay 
be added those given in the reports 

o f the Central Electricity Board wherein, 
too, m ay be found support of Mr. 
P a r k e r ' s  statement that the shortage 
o f generating capacity is th e .resu lt of 
the nation’s war effort, and n otin  any way 
due to  inability o f  the industry to  meet 
any peace-tim e dem and. Sir L e o n a r d  
concluded his remarks to  the effect that 
local authorities w ould be well advised 
to  consider the whole problem  m ost 
carefully before deciding that tem porary 
houses to  be erected in their areas should 
be  all-electric, to which we can only reply 
that if the local authorities in question 
fail to respect the growing public demand 
for electricity service, they will be  failing 
in their public duty. Any doubt in the 
growth of that public dem and is 
answered b y  the fact that increased 
dom estic consum ption is one of the con 
tributory factors in bringing about the 
possible war-tirne electricity overload, 
which prom pted Sir L e o n a r d  to ventilate 
his views.
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T HE. recent relaxation in the restrictions 
placed upon the publication of statistical 

details has permitted the Central Electricity 
Board to release its annual reports for the 
years 1940 to 1943 inclusive, and since these 
present a picture of the operation of the 
grid system during the war period as a 
whole, we deal with their contents below 
as if they were one report. This, it is felt, 
will enable readers to more readily absorb 
the mass of detail given, though for 
reasons of space much which we would have 
preferred to have included is unavoidably 
om itted ; the reports tliomselves, however, 
are available at the Stationery Office, price 
Is. each.

During tho four years, covered by the 
reports, considerable expansion took place 
and at the end o f 1943 the grid system com
prised 3 585 miles of 132 kV lines, 1 514 at 
66 kV and lower voltages, and 344 sub
stations with an aggregate transforming 
capacity of 13 058 750 kVA. The number 
o f selected stations was increased by five 
and the capacity of all such stations was 
raised by 2 326 656 kW, the number of 
stations at the end of 1943 being 142, with 
an aggregate installed capacity o f 10 984 656 
kW. The first section of the Little Barford 
station, as explained in T h e  E l e c t r i c i a n  of 
•January 19, became operative in 1941, the 
station at Barrow-in-Furness was “  selec
ted ”  in the following year, and three new 
stations, two of winch were constructed 
specially to meet war requirements, were 
commissioned in 1943.

Rise in Output
Except during the fuel economy cam

paign in the winter of 1942-43, tho aggre
gate output, which was a little over 
26 400 000 000 kWh in 1939, rose to some 
37 000 000 000 in 1943, over 40 per cent, 
increase. Of electricity supplied b y  dis
tributing undertakers throughout the 
country (excluding North Scotland) in the 
latter year, 98.65 per cent, was produced at 
stations generating for the Board.

The. reports disclose some o f the diffi
culties encountered in carrying out exten
sion programmes, in respect both o f grid 
lines and associated sub-stations, and of 
■ Generating capacity in selected stations; 
the attitude of the Government’s Produc
tion Executive being that priorities could 
not be granted for extensions which could 
only be , justified by  peace-time require
ments. As early as 1941, the Board, im
pressed with the danger of a national short
age of plant, urged upon the Government 
the seriousness of the position which was

likely to arise if, for reasons of war policy, 
the necessary priorities were not granted 
but tho Board was informed that it would 
not be held responsible for any shortage.

Again, in 1942, the Board put forward a 
substantial programme of new plant for the 
autumn of 1945, but the Minister o f Pro
duction allowed only about one-third o f its 
extent.

Tim e-Expired Plant
During 1943, the Board put forward a 

programme o f new generating plant, some 
of which would be required to be in service 
by the autumn of 1947 and the whole by the 
autumn of 1948. The greater part of that 
programme was approved on the under
standing that orders for the main items of 
plant could be placed but that, pending the 
cessation of hostilities with Germany, no 
work of manufacture should be undertaken 
until further consent was given. In fram
ing that programme, the Board had in 
mind the replacement of some 2 000 000 
kW  o f time-expired plant which would be 
over 20 years old by the winter of 1947 but 
decided that, in view of the interconnec
tions provided by  the grid, full replacement 
o f that plant could be deferred until it was 
25 years old.

From the outbreak of hostilities it be
came necessary for the Board to depart 
substantially from its peace-time policy of 
concentrating generation in the most 
economical stations and to keep a larger 
amount of generating plant than usual in 
constant readines to secure, as far as pos
sible, continuity 'of supply in emergency. 
Black-out restrictions and longer working 
hours resulted in the load factor, which was 
about 36 per cent, in 1938, rising to some 50 
per cent, in 1942; in 1943, however, there 
was a decline to about 48 per cent, in that 
year. A further effect of tho war on grid 
operation was a transference of th o . peak 
demand, which in pre-war days 'was 
normally in the evening and limited to 
about one hour per day during the fortnight 
immediately preceding Christmas, to a 
period extending with little variation 
throughout the morning during three or 
four winter months.

The use for long hours of plant which 
would normally have been used only for 
short peak periods, the shortage o f labour 
available for maintenance work, and the 
inferior and variable quality of coal had the 
combined effect of reducing the average 
thermal efficiency o f stations operating 
under the Board’s direction during 1941 
and 1942 ’by  some 3 per cent, below that
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recorded in 1939, involving substantial 
annual increases in tho quantities of coal 
consumed. During 1943, however, owing to 
improved war conditions and to new genera
ting plant being brought into' operation, a 
saving in coal consumption of ovei' 490 000 
tons was effected as compared with the 
quantity which would have been consumed 
on the 1942 level 'of thermal efficiency, 
though the efficiency figure attained was 
still 1 per cent, below that of 1939. Added 
to maintenance difficulties a progressive in
crease in breakdown brought about a serious 
reduction in the amount of plant available 
for service. During the winter of 1942/43 
the aggregate amount of plant out of com
mission due to overhaul, breakdown and 
other causes averaged 1 250 000 kW, and 
in the winter of 1943/44 1 857 000 kW, 
being respectively 13 per cent, and 18.6 per 
cent, of the aggregate selected capacity of 
all stations as compared with a pre-war 
average percentage of about 6.

Tho annual accounts covering the first 
four years tof the war show that the gross 
receipts from sales of e n e r g y  rose from 
£37 899 128 in 1939 to £68 299~560 in 1943, 
the increase being accounted for partly by 
the big expansion in the volume of trading 
and partly by  the substantial rise which 
had taken place in coal costs. Apart from 
the added financial burdens attributable 
to war-time operation and other causes, 
the Board, in common with all other author
ised undertakers, experienced a general and 
progressive rise in their revenue expenses. 
These factors were sharply reflected in the 
revenue account for 1940 which showed a 
balance lower by £558 436 than that for 
1939. The estimated results of trading at 
the end of the following year were in
sufficient to cover working expenses and

capital charge’s. It proved possible, how
ever, to reach a settlement during the year 
in a number of eases relating to earlier 
years, in respect of which conservatively 
estimated amounts had been included in 
the accounts for those years. In conse
quence, the revenue balance showed an in
crease of £837 028, while tho balance of the 
net revenue and appropriation account was 
raised by £430 472 to £2 983 820. During 
1942 and 1943, the improved load factor 
brought about by the war, and the con
tinued expansion of munitions output, more 
than offset the adverse war factors so that 
the revenue brought to account in each of 
those years was sufficient to meet all out
goings, including interest and amortisation, 
and increase tho credit balances on net 
reveriue and appropriation account by  
amounts of £873 953' and £1 325 479, re
spectively. At the end of 1943. the balance 
was £5 183 252 as compared with £2 433 716. 
at tho end of 1939. During the four years, 
the capital expenditure on the grid under
taking was increased by nearly £6 000 000.

To the Board’s primary function of carry
ing on the grid undertaking was added 
during 1940, tho duty of administering the 
Electricity (Civil Defence) Fund, which 
was established to defray expenditure on a 
national pool of spare equipment for war 
emergency purposes, and on measures for 
securing the duo functioning of the public 
electricity supply systems during the war. 
The fund, limited to a maximum of 
£6 000 000, is provided as to one half by 
Exchequer grants and as to the other half 
by money raised by tho Board on the 
security of a levy on the supply industry. 
At the end o f,1943, the Board had exercised 
their borrowing powers to the amount of 
£2 368 993.

E x t e n s i o n s  f o r  w h i c h  a r r a n g e m e n t s  w e r e  m a d e  b y  t h e  C e n t r a l  E l e c t r i c i t y  B o a r d  d u r i n g  
p e r i o d  J a n u a r y  1, 1939, t o  D e c e m b e r  31, 1943.

Scheme. 

Central Scotland.

Station.

Kilmarnock ... 
Clyde’s Mill 
Bonny bridge

Owners.

... Ayr shire Elect. Board 

... Clyde Valley E.P. Co.

... Scottish Central E.P. Co.

N o. o f  Genera
tors and 

Capacity (kW .).
1 X 30 000 
3x30 000
2 X 20 000

No. o f  Boilers 
and Capacity 
(Jbs./hour).
3 X 150 000 

12x100 000
4 x 120 000

North-East England Darlington ...
Dunston
Kepier
North Tees ... 
Sunderland ...

... Darlington Corp. ...

... S North-Eastern E.S. Co.

... Sunderland Corp.........................

2x20  000
r —

1 2x50  000 
2 x 20 000

4x120 000 
1 x 156 000 
3 x 375 000 
2x180 000 
3 X 121 000

North-West England 
and North Wales.

Whitebirk

Willowholme

Kearsley

Padiham
Lancaster

Clarence Dock

... Blackburn Corp. ..............

... Carlisle Corp. ... .....................

. . . ' 1
^Lancashire E.P. Co. ...

... Lancaster Corp. ................

... Liverpool Corp.

{continued p. 138.)

/  1x30 000 1 
Y l  X40 000 /  
f  2 x 3 0  000 'I  

1 1 X 750t fr 1 x50 000 1
■% 1 X 1 600t /

J f i x  20 000 A
j  i X  soot r
\ 1 X  20 000 1 *  
1 1 X 8001 f  
f  1 X 50 000 1 *  

\ l x  1 5 0 0 t/

6  x 150 000
5X150 000
4x173 000 
2 X  56 000

1 X205 000

1 X 200 000* 
1 X250 000* 

2x350 000
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Details o f  Extensions.

Scheme. Station.

North-West England Stuart Street 
and North Wales 

.(continued)
Ribble
Hartshead ..

Stockport 
TrafFord 
Warrington .,

Owners.

Manchester Corp.

Preston Corp................................
Stalybridge, Hyde, Mossley and 
Dukinficld T . and E. Board. 

Stockport Cot p.
Stretford and District E. Board 
Warrington Corp.

N o. o f Genera
tors and 

Capacity (kW .). 
rix60 000 'l 

1 x30  000 I 
<! i  X 75ot y 
¡1  x25  000 I 
L l x  1 500t J 

4 x 3 1  500 
r i  x 30 000 3 

\ l x  1 250t /  
1 x30  000 
1 x 30 000 

/  2 x  20 000 \  
\ 1  x 20 0 0 0 * /

No. o f  Boilers 
and Capacity 

(lbs./hour).

2 x 4 0 0  000 
4 X 130 000

4 x  187 500 
4 x 190 0C0 
3 X  150 000 
1 x300 000 
2 x 1 5 0  000 
3 x  200 000 
1 X200 000*

Mid-East England... Valley Road ...

Huddersfield, 
Hull ...
Kirks tall 
Lincoln
Prince o f  Wales 
Blackburn Mdws. 
Neepsend 
Ferrybridge ... 
Mexborough 
Thornhill

Bradford Corp.

Huddersfield Corp. 
Hull Corp.
Leeds Corp. 
Lincoln Corp. 
Rotherham Corp.

I Sheffield Corp.

Yorkshire E.P. Co.

( 1 x30  000 \  
\ 2 x 2 2  500 /  

1 x20 000 
1 x30  000 
2 x 3 0  000 
2x20 000 
1 x30 000

\1 x50 000 
f 1 x45 000 

1 2x30  000 
i 1 X45 000

3 x 1 8 0  000

2 x 120 000 
2 x 190 000 
2 x 250 000 
4 x  120 000
1 X200 000
2 x 190 000
3 x 190 000
4 x 150 000 
4 x  180 000 
4 x 180 000

Central England Hams Hall ... Birmingham Corp. / 2  X 50 000 \  
\ 2 x  3 500t/ 4 x 320 000

Burton-upon-Trent... Burton-upon-Trent Corp. 2 x 1 5  000 4 x 80 000
Spondon Derby, and Notts E.P. Co. ... 1 x30  000 4 x 200 000
Freemen’s Meadow Leicester Corp. 1 x31 500 2 x 175 000
A v o n ... Leics. and Warwick. E.P. Co.... 2 x 1 5  000 4 x  80 000
North Wilford Nottingham Corp. 2 x 3 0  000 4 x 175 000
Mcaford N.W . Mid. J. E. A. ............... 3 x 30 000 * 5 x 240 000
Stour port Shrop., Worcs. and Staffs. f  1 x 60 000 \ 1 X 525 P00

E.P. Co. \  5 C00(b)J
Ocker Hill ................ W . M id. J. E. A ......................... 2 x 3 0  000 5 x 1 5 0  000
Hylton Road Worcester Corp. 2 x 1 5  000 3 x 1 5 0  000

South-East and East 
England.

Little Barford 
Brighton ... 
Earley 
Fulham 
Cliff Quay 
Kingston 
Battersea 
Willesdcn ... 
Peterborough 
Watford 
West Ham ... 
Woolwich

Beds. Cambs. and Hunts. E. Co. 
Brighton Corp.
Central Electricity Beard 
Fulham B. C. ...
Ipswich Corp. ...
Kingston Corp. ................

London Power Co., Ltd. 
Peterborough Corp. ... 
Watford Corp.
West Ham Corp. ................
W oolwich B.C. ................

2 x 3 0  000 
1 x 50 000 
T  X 40 000* \
1 x40 000 /
2 x 60 000 
2 x 4 5  000 
2 x 3 0  000 \  
1 x  3 0 0 0 * /

1 x30  000

1 500(¿)
1 x30  000 

r i  X30 0003 
L lx  750 /

1 x300 000 
2 x 3 5 0  000 
3 x  200 C00* 
2 x200 000 
6 x3 1 5  000 
3 x365 000 
3 x 2 6 0  000

1 X 550 000 
4 x 1 1 0  000
1 x 100 000

2 x 1 8 0  000
2 X 165 000

South-West England 
and South Wales.

Portishead ... ... Bristol Corp.................................. r 1 x 5 0  000 3 
11 X 2 000t

2 x 2 5 0  000

Cardiff ... Cardiff Corp. ... ................  - 1 X30 000 }
2 X 180 000(a) 
2 x180 000

Castle Meads ... Gloucester Corp. ... ... «^1 x20  000* ' 
L1 X20 000

I 2 x 100 000* 
r 3 X 100 000

Llanelly ... Llanelly and District E.S. Co., 
Ltd.

1 X  12 500 2 X  60 000
Plymouth ... Plymouth Corp. ................ " 1 x 2 0  000 3 

J x  500t j 2 X 100 000
Upper Boat ... ...■j —  3 I x 364 000
Llynfi

¡-South Wales E.P. Co. ... 1 x  30 000* 1 X 182 000*
... J ¡ 2 x 3 0  000 2 x 300 CC0

Tir John North ... Swansea Corp. 2 x 3 7  500 4 x 230 000M oredon ... Swindon Corp. 1 X20 000 2 X  120 000
Newton Abbot ... Torquay Corp. 2 x 1 5  000 4 x 100 000

2 923 700 37 419 000 
-3 0 0  000

T o t a l  . . .

(a) Amending a previous direction for 2 x  150 000 lbs/hr. ... •

Net additional plant for which arrangements were m a d e ............................. 2 923 700 37 119 000
* Arrangements were made for this plant at the request o f the Government as an insurance against War damage, 
t Auxiliary sets.
(¿>) Increase in capafcity o f  an existing set.
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Crop Drying by Electricity
Successful Grain Drying Installation in W orcestershire

SUCCESSFUL conversion of a coke-fired 
grain dryer to electric heating has been 

completed at the farm of Mr. O. J. Paige, 
Worcestershire, the heating unit having 
been supplied by the General 
Electric Co. to the speeifi- 1 
cation of the Shrops., Worcs. 
and Staffs E .P. Co. The 
coke-fired furnace was dis
pensed with and a battery of 
electric heaters was intro
duced in such a position that 
the air is sucked by the 
paddle - bladed fan through 
the heater bank and trunking 
into the drying chamber.

The heaters were sup
plied ready mounted in a 
section of trunking for 
insertion in the existing 
trunking, the unit also being 
provided with a terminal box 
for the incoming electrical 
connections.

The heaters consist of a 
bank with a total loading of 
171 kW , arranged for 400 V, three-phase, 
4-wire a.c. supply. The loading is divided 
into two main sections, one of 99 kW, and 
the other of 72 kW , and each section con
sists of three units of 33 kW  and 24 kW, 
respectively. These are arranged so that 
whatever section of the load is in use, even 
heating is obtained through the cross- 
section of the trunking.

Tho 99 kW  section provides the basic 
load and is controlled manually by 50 A

3-triple-pole contactors. Tho amount of 
the basic load can be selected to conform 
to heating requirements for varying con
ditions. The 72 kW section serves to pro-

General view of dryer, showing winnowing equipment and 
dry grain discharge to bags

vide the variable load for automatic tem
perature control, and is operated through a 
contactor by means of a three-step ther
mostat. The latter is situated in the heat
ing chamber adjacent to its junction with 
the main trunking of the dryer, as tins 

.position was found to be the most satis
factory in maintaining the air temperature 
in the trunking at a  constant value.

As a precaution against damage to the 
heater, inter-connections are provided 
between the heater contactor panels and 
the motor gear so as to  ensure that the 
heaters cannot be switched on without 
the fan being in operation. As a further 
safeguard the heater battery is provided 
with a device to isolate it should tho air 
supply fail.

The. grain dryer is entirely electrically- 
operated; in addition to the electric heat
ing, the fan which provides the air for 
both the heating and cooling sections is 
driven through Vee ropes by a 15 h .p .  
protected type squirrel cage motor con
trolled by a star-delta starter.

During the 1944 harvest, approximately 
260 tons of grain were dried, some of which 
had a moisture content as high as 30 per 
cent., as against an average of about 20 per 
cent. Automatic temperature control re
moved the risks of over-heating, and re
duced the supervision required. Labour 
was also saved by the elimination of 
stoking. The absence o f fumes in the
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building was particularly marked. On 
some occasions the plant was used for long 
hours without a stop, and its ease of 
operation enabled it to be handled by one 
man, instead of the normal two when the 
old method was used.

Although the cost of drying per ton is 
higher than with raw fuel, the accurate 
temperature control, and consequent ability 
to run nearer to the critical temperature, 
combined with the cleanliness and the • 
saving in time and labour of the electrical 
method, have convinced Mr. Paige of its 
superiority.

The units per ton consumed varied from 
60 to 303, the latter figure being for very 
wot grain which was put through the dryer 
twice, and had 16 per cent, of moisture 
removed as against an average of 4 to 6 per 
cent. Average consumption per ton was 
129 units for an average removal of 7.05 per 
cent, of moisture. Tho units per ton per 
1 per cent, of moisture removed varied 
between 7.4 and 36, the average being 
18.3. When the grain is wet the efficiency 
of drying is higher, probably duo to the 
moisture laden air being heavier and ab
sorbing more heat. Drier grain allows 
some heat to be blown away. .

Thanks are due to Mr. O. J. Paige of 
Greenacres, Hob Hill, Alvechurch, W or
cestershire, for his co-operation in pre
paring this article and for his permission 
to print it.

The Redditch staff of the Shrops., Worcs. 
and. Staffs E.P. Co. carried out the com
plete installation of the heaters, switchgear 
and wiring, with the co-operation of the 
G.E.C., of Birmingham. Acknowledgment 
is made also to the assistance given by 
Mr. J. E. Newman, technical consultant 
to Messrs. Kennedy and Kempe, who 
manufactured the original plant.

Other electric grain/fryers are now being 
manufactured by the G.E.C. to the orders 
of Edmundsons Electricity Corporation.

The figures for the consumption of 
current per ton of grain and the amount 
of grain dried, as mentioned in the previous 
paragraphs, covered the period up to the 
end of the harvest. Since that time a 
further fifty tons has been dried from wet 
ricks in small quantities, from 14 ewt. 
quantities up to 6 ton quantities, the 
majority being from 1-2 tons. This natur
ally increases the cost figure by a little over 
that obtained for the 260 tons. For these 
small lots, the average percentage of 
moisture removed was 6.9 with an average 
of 138 units used per ton. This gives 20 
units used per ton per 1 per cent, of 
moisture removed. Another reason for the 
slightly higher consumption was the fact 
that the ambient temperature of the air 
was considerably lower in the drying room 
than in the earlier period when the bulk 
of the crop was dried.

Book Reviews
A Treatise on Applied Hydraulics. 3rd

Edition.— By H. A d d i s o n .  (London : 
Chapman and Hall). Pp. 592 -f index. 
22s. net.

This third edition is considerably bigger 
than those preceding it and among the 
subjects which have received renewed at
tention may be mentioned frictional loss in 
closed and open conduits ; pressure and 
thrust and immersed solids ; water hammer 
in pipes; pressure distribution on pump 
and turbine blades, and its relation to cavi
tation and suction lift. The book was first 
published in 1934 and it has found con
siderable popularity among power station 
engineers; the third edition therefore, re
vised and enlarged, will be welcomed.
“  On ”  Some Irresponsible Jottings—  

Scientific and Otherwise. Bv “  H. 
W .”  (London: A.E.I. News). Pp.
164. 5s. net.

By the use of the initials H.W . the 
author of this book has hidden his identity 
on'.y from those who are unfamiliar with 
his writings in the A .E .I. News, T h e  
E l e c t r i c i a n ,  and elsewhere, but we see no 
reason why we should'say more than that

his name is well known throughout the 
industry. The book which he has produced 
is a collection of articles which have ap
peared from time to time in the A .E .I. 
News and “  the excuse for re-publishing 
them as a collection is that the writer has 
been persuaded that a larger circle of 
workers might find in their perusal some 
enjoyable relaxation from their labours.”  
The title is based on the fact that the 
articles are written “  on ”  various subjects 
ranging from umbrellas to fluorescent 
lamps, from eggs to atoms, all o f which 
make very amusing and on occasion, very 
instructive reading. In these days of war 
news, post-war reports and other heavy 
literature the book makes a very pleasant 
companion with which to pass away an 
hour or two.

BOOKS R E C E IV E D
Journal of the I.E .E . Vol. 91 (London : 

Spon.), December. Part I (General), No. 
48. 5s. net; Part II (Power Engineering),
7s. 6d . ; Part III (Radio and Communica
tion Engineering) No. 16, 6s. net (includ
ing index).
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Industry and Research
Annual Meeting and Luncheon of the E.R.A.

T HE annual report of the British Elec
trical and Allied Industries Research 

Association which was reviewed last week, 
was presented at the annual meeting of the 
association on February 9, when in addition 
to the business of the meeting, Mr. E. B. 
Wedmore, who has been in retirement since 
the beginning of the year, was elected an 
honorary member.

The meeting was followed by a luncheon 
when the president, Sir Arthur P. M. 
Fleming, presided.

Sir Harry Railing in proposing the toast 
of the E .R .A . said that though the 
industry had been engaged in research 
in a co-operative way for over 30 years, 
only during the last two years had the 
country awakened to its possibilities, and 
having done so, it now presumed to preach. 
The public should by now have realised, 
however, of the long established infiltration 
of research into industry and he strongly 
resented the implication that industry had 
not done its part.

An Approaching Birthday
Sir Arthur Fleming, in reply, said that 

twenty-seven years ago a committee com
prising members of the B .E.A.M .A. and 
the I.E .E . was set up to carry out co-opera
tive electrical research. Arising from this 
activity, the E .R .A . was formed. The 
association was now within a  year of its 
twenty-fifth birthday, and the time seemed 
appropriate to take stock of the industry 
and of the part which research had played 
in its progress.

In this connection the industry should 
be considered as a whole, because failure on 
the part of the manufacturing side to main
tain the development of economically-pro
duced plant and equipment was detrimental 
to the supply industry ; and conversely, in
efficient and unreliable supply reacted to 
the detriment of the manufacturing side.

At the beginning of the century, the 
electrical industry comprised a number of 
manufacturing concerns sorely beset by 
foreign competition and maintaining a 
suicidal price-cutting policy between them
selves—conditions which precluded any 
possibility of healthy development. On the 
supply side there were large numbers of 
relatively small generating and distributing 
plants, some d.c., some a.c., frequencies 
ranged from 25 to 133 cycles, and there was 
a .wide variety of voltages making standard
isation and efficient manufacture extremely 
difficult. Communication was by telegraph 
and, sparingly used, telephone. Domestic

illumination was expensive, and where 
electricity was used public illumination 
was by arc light.

By the time the E .R .A . was set up the 
industry was getting into its stride. Tur
bine-driven units of sizes up to about 25 000 
kVA were taking tho place of reciprocating 
engine prime m overs; generating costs were 
being reduced; lighting became more 
efficient through the introduction of the 
metal-filament lam p; power was being used 
increasingly in factories.

Within a few years broadcasting was 
established and this led to expansion in 
the production of thermionic valves and 
radio transmitting and receiving appara
tus. The introduction of the grid led to the 
inter-connection of systems providing enor
mous aggregations of power. Transmission 
voltages had risen from 20 000 to 132 000, 
generating units to upwards of 100 000 k.W, 
and transformer units to about the same 
capacity. Great strides had been made in 
the application o f electricity to medicine and 
surgery, notably in connection with X-rays.

What part had the E .R .A . played in 
these activities'! In the first place it had 
drawn together technical experts from 
hitherto competing firms to co-operate in 
the solution of research problems common 
to the industiy. It had co-operated exten
sively with tho N .P.L., the B .S.I., and tho 
various branches of the industry repre
sented by such bodies as tho B.E.A.M .A., 
the C.M.A., the I.M .E .A ., and the 
E.L.M.A. The E .R .A . had established with 
membership from these bodies, a very large 
number of committees composing the lead
ing technical experts of all branches of the 
industry, thereby augmenting enormously 
the strength of its own permanent staff.

The association was unique in that 
throughout its existence it had had but one 
director, Mr. E. B. Wedmore. U n d e r  
his leadership the income of the associa
tion had risen from about £3 000 a year 
to upward of 30 times that amount.

Example of Public Service
And what of the future? The industry 

was the most perfect example of a public 
service, for it provided the means whereby 
natural resources of power such as coal, 
water, wind, oil, etc., and possibly, sub
atomic energy, were converted into a form 
in which they could be used in varying de
grees by all members of the community. 
The applications of power affected all our 
domestic amenities—lighting, heating,
therapeutics, communication, transport,
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amusements. Electric power was essen
tial to all industries, to. say nothing 
of vital uses in aircraft, etc. Apart 
from these obvious services to the 
community, the industry had other obliga
tions. It must continue to contribute to 
the solution of that great social-economic 
problem, employment. Its contribution 
heretofore had been no puny achievement 
since -within 25 years, employment in the 
industry had grown 'by some 300 per cent. 
Measured 'by invested capital its growth 
had been 250 per cent., and by  units sold 
900 per cent. But that was by no means 
all. It had been responsible for the de
velopment and growth of many ancillary 
industries, for example, those concerned 
with the variety of insulating materials, 
ranging from the mining of mica to the 
most modern developments in plastics.

Other important ancillary industries were 
those producing magnetic sheet materials 
and alloy steels for heavy duty in prime 
movers and generating plant. It was hot 
an over-statement to say that for every 
additional worker the electrical industry 
engaged, several other workers were in
directly employed. In this same respect it 
should be noted that electrical develop
ment required the employment to an in
creasing extent of the scientific personnel 
—the chemist, physicist, physical-chemist, 
metallurgist, geologist, to mention only a 
few.

Technical Personnel
In the translation of new scientific dis

covery into industrial application, however, 
a difficulty presented itself, namely, the 
lack of men having adequate scientific 
knowledge coupled with commercial and 
industrial experience and ' aptitude. It 
was here that the E .R .A . could fulfil a 
most important function by providing num
bers of suitably trained men who could be 
seconded temporarily or permanently to 
those industrial firms lacking such per
sonnel. These would give practical effect 
to the results o f research. In this con
nection it should be borne in mind that 
young scientists— and there were many 
to-day who had done.notable research for 
the war effort— had been trained in the 
light of natural physical laws that were 
immutable and we were now expecting 
them to take part in a business world 
where there were no such basic laws, and 
where conditions might change overnight. 
There were relatively few who were adapt
able to those very diverse sets of condi
tions. The E .R .A ., where science and in
dustry met, afforded a very useful train
ing ground for such personnel.

T o support export trade was obligatory 
to service because the country' could not

exist without exports—whether it be goods 
or workers. As a result of war necessity 
many of our overseas customers had to 
some extent become competitors. Our 
main hope in the export field would be 
from products of such a highly developed 
technical character that they were beyond 
the capacity of newly industrialised coun
tries.

Safeguard Against State Interference
There were not lacking signs that in the 

future there might be political tendencies 
to impose controls which would hamper 
industry, to restrict profit-making, and to 
regard industry as a national asset in a 
narrow conventional way, and thus reduce 
incentive and initiative. Surely the best 
safeguard against such interference was to 
make the industry as a whole so efficient 
that its usefulness to the community could 
not be bettered b y  the introduction of any 
other system.

In the war period the industry' had done 
magnificently in adapting itself to new and 
strange products, in developing and devis
ing new and marvellous applications, and 
we had gained enormously in technical and 
manufacturing experience. But all this 
had necessarily been accomplished without 
regard to cost. In peace-time we should 
have to learn how to adjust ourselves to 
entirely different conditions in which cost 
was a vital factor. W e should have to 
shake off the narcotic influence of E.P.T. 
and the feeling that “  anyhow the Govern
ment pays.”  . We must also not be de
luded by  a period of great, activity' during 
the time o f reconstruction since this would 
merely be the time given to us wherein to 
equip ourselves for the struggle for exist
ence that would then be ahead. That was 
the appropriate time for taking stock of the 
position.

The most vital need in the industry was, 
therefore, self-evident, and the importance 
of expanding the facilities o f the E .R .A . 
commensurato with the ever-expanding 
needs of the industry could not be over
emphasised. Not only was it essential 
that, the association be enlarged and 
equipped to carry out on an adequate scale 
the solution of the increasing day' to day 
problems, but it was even more important 
that it should expand its activities in 
connection with long-term researches, since 
it was from the results of these that new 
industrial applications would arise.

Guildford.— A rebate on the March 
quarter accounts of fifty per cent, of the 
fixed charge of all consumers taking cur
rent on the all-in rate for domestic, office, 
shop and business premises, is recom
mended by  the Electricity Committee.
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War-Scarred Eastbourne
Bouncing Bomb Hurtled Through Power Station

W HILE not so much in the public eye 
as some of the other south-east coast 

towns, Eastbourne suffered more severely 
than did her neighbours from attacks by 
raiding aircraft.

In 97 raids aircraft dropped 071 h.e. 
bombs, 76 unexploded bombs, 2S oil bombs 
and several thousands of incendiaries, in
cluding five of the phosphorus type. In 
addition, 15 flying bombs fell on or ex
ploded over the town and 3 fell just outside, 
causing damage to buildings. There were 
500 houses destroyed and 11 000 damaged. 
In the rural area served by the Eastbourne 
electricity undertaking 374 h.e. bombs and 
2 382 incendiaries, as well as 230 anti
personnel bombs, fell on villages and resi
dential districts. Hailsham had 110 h.e. 
bombs and 1 225 incendiaries, Pevonsey 
93 h.e., 630 incendiaries and 115 anti
personnel bombs, Westham 57 h.e. and-75 
incendiaries, and Polegate 20 h.e., 5 incen
diaries and 115 anti-personnel bombs.

By .the courtesy of Mr. N. Boydell, the 
borough electrical engineer and manager, 
we are able to tell for the first time the 
story of how the electricity supply was 
maintained.

Distinguished by the only two factory
chimneys in the town and four cooling
towèrs, the power station became a major 

■ target for the Luftwaffe, but only once 
was a direct hit scored with a heavy bomb. 
There were many near misses which
affected the works, thé roof and cooling
towers being most frequently damaged, and 
many times tho alternators, motors, pump
ing motors and other machines were run
ning under tarpaulin erections to keep out 
the rain. Hurled from a distance, a heavy 
bomb fragment landed on the bedplate of 
a generating set, but did no harm. Even 
now there are bomb splinters embedded 
in the woodwork of the cooling towers.

Damage to Cooling Towers
In August, 1942, a heavy bomb, dropped 

by a low-flying daylight raider, destroyed 
a boiler and other plant and caused exten
sive, structural damage. Bouncing between 
the cooling towers and the main control 
room, the bomb smashed through a cooling 
tower, flew over the coal dump, hurtled 
through the wall of the pump house and 
the wall of the boiler house, and exploded 
behind Ho. 4 boiler, which was moved 
bodily from its foundations and damaged 
beyond repair. The économiser behind the 
boiler was blown to  pieces ; the whole of the 
pipe work was wrecked, and a piece of the 
main steam gauge was found half a mile

away. The économiser behind No. 3 boiler 
was damaged and had to be completely re
built as did also the fans and chimney 
common to the two boilers. That portion 
of the boiler house and the pump house 
were so badly damaged that' they had to be 
reconstructed. Despite this damage, the 
supply of electricity from the station con-

Bomb damage in boiler house at Eastbourne 
power station

tinued without interruption. Fortunately 
the boiler that was put out of action was 
spare and was not working. No. 3 boiler, 
however, was under, steam, and the fire had 
to be drawn.

Other buildings of the undertaking also 
received considerable damage, and, in 
consequence, the offices, central stores and 
workshops were moved twice.

Incidents affecting the distribution 
system ran into hundreds. H.t. feeders 
and l.t. distributors were frequently 
damaged. One bomb scored a direct hit on 
a point where several h.t. feeders met, but 
the supply was restored within an hour by- 
alternative supplies from adjoining areas. 
Sub-station., roofs and doors have been 
blown off many times, and although the 
plant in them has been damaged to a 
greater or lesser degree, only once has the 
gear in a sub-station had to be completely
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written off. In- that case there was a direct 
hit. An li.e. bomb bounced directly over a 
major sub-station and wrecked some houses 
beyond, but did very little damage to the 
sub-station itself. In the rural area, over
head lines, poles and other gear suffered 
considerably. There was a direct hit on an 
H pole carrying a transformer point. In 
another instance a  fault in a 11 kV cable 
was traced to a neat hole drilled in the 
cable just below the pole box by a machine 
gun bullet. A heavy terminal l.t. pole 
was uprooted by a bomb and flung a con
siderable distance without apparent 
damage.

The evacuation of most of the residents 
of Eastbourne reduced the output of the 
electricity undertaking by almost 50 per 
cent, and caused many administrative diffi
culties, 'particiularly in regard to meter 
readings and the preparation of accounts. 
Many householders failed to give notice of 
their evacuation, and their whereabouts 
and date of removal were not known. In 
those days Eastbourne was but a shadow 
of its former self.

At the outbreak of war, there were 22 000 
consumers and the sales averaged almost 
40 000 000 units, with a maximum demand 
of over 18 000 kV. The figures for 1942-3 
showed that the sales had dropped to 
21 000 000 units and maximum demand to 
8 695 kW, and the revenue had fallen from 
£241 045 in 1939, to £162 530. Therefore 
the undertaking had to face not only loss 
of revenue, but also greatly increased oper
ating costs due to  the rising cost of coal 
and wages.

Returning Inhabitants

From the domestic point of view the 
gradual rehabilitation of the town is bring
ing an improvement in the financial and 
general commercial position of the under
taking. Considerable increase in output 
and revenue is anticipated for the current- 
year, and it is hoped that despite the 
greatly increased cost, this may result, after 
an interval of four years, in a net profit, 
and a resumption of the former long record 
of prosperity which the undertaking en
joyed. The domestic use of electricity in 
Eastbourne was amongst the most exten
sive in the country. The sales of electricity 
to domestic consumers represented 63 per 
cent, of the total output, as against the 
notional average of 25 per cent. The units 
sold per domestic consumer averaged 1 448, 
as compared with 620 for the whole 
country: and the cooker saturation aver
aged ■ 30 per cent., compared with the 
national average of about 15 per cent. 
Water heaters and radiators were also ex
tensively used. Now the people are 
returning, the undertaking is busier than

ever, dealing with re-connections and 
domestic requirements generally.

M r. Boydell told a representative of T h e  
E l e c t r i c i a n  that no praise was too high for 
the staff who had carried on the generating 
station not only in the face of direct danger 
from enemy bombing, machine gun and 
cannon fire, but also in the face o f  even 
greater potential danger from  high power 
plant dislocated as the result of enemy 
action. . The distribution staff on whom 
the bulk of war damage repair work fell 
also fully deserved the highest praise.

W ind  Power
O N a recent visit to Stornoway, a repre

sentative of T h e  E l e c t r i c i a n  found 
many of the is
landers develop
ing wind power 
plants on their 
o  w n account, 
with equipment 
supplied by Scot
tish Electromills 
Ltd., o f Glasgow, 
and the Lucas 
organisation o f 
Birmingham.

This experi
ence is of interest 
in that when the 
North of Scot
land Hydro-Elec
tric Board was 
conceived, speci
fic mention was 
made of the pos
sible develop
ment of wind 
power in areas 
where w a t e r  

.power appeared 
unsuitable, while 
the Secretary of
State for Scot- . . _
land is, we un- « a t m g  “  th e  0 u t e r
derstand, himself H e b rid e s
thé owner of a windmill generating plant.

A  considerable number of windmill 
generators are installed in North and South 
Uist and now the islands of Harris and 
Lewis are being similarly interested. There 
are, too, many windmill sets in Orkney.

The Electromill sets most generally in 
use are operated by a twin-bladed propeller 
which drives a dynamo, mounted on a 
wooden or steel mast.

The plant is designed to  give 30 V, 50 A 
with a 30 m.p.h. wind.

The Lucas plant consists of a 12V dynamo, 
with twin blade propeller. The batteries 
comprise 2-6 V, 130 Ah units.
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Electrical Personalities
We are always glad to receive from readers news of their social and business activities fo r  

publication in this page. Paragraphs should be as brief as possible.

Mr. L. A. Hooke has been appointed 
managing director of Amalgamated Wire
less (Australasia), Sydney. He has been 
associated with the company since its in
corporation in 1913.

M r. A rthur Philip Smith has been ap
pointed a director of British Ropes, Ltd.

Major Lloyd George, Minister of Fuel and 
Power, has appointed Prof. J . M. Mackin
tosh of London University', as a member 
of the Fuel and Power Advisory-Council.

The new position of head of the elec
trical and engineering department of the 
Denbighshire Technical College, Wrexham,' 
is to be occupied by Mr. T . W . Rowlands, 
with a salary of £500, rising to £550 a year.

The Institution of Mechanical Engineers 
has awarded the Hole Shaw medal and 
prize for 1945 to M r. George German, a 
student at Preston Technical College, em
ployed by the English Electric Co., Ltd.

'  Sir Felix J. C. Pole has recently under
gone an operation to an eye, which neces
sitated his remaining in hospital.

Mr. James W right, meter superintendent 
at Blackburn, has retired after 40 years’ 
service. The Electricity Committee has 
placed on record appreciation of his work.

We are informed that Miss Caroline Has- 
lett, who has been on a visit to Sweden .to 
lecture for the British Council, has now 
returned to this country'.

Mr. W . Roe, Cork city district engineer 
of the E.S.B. Dublin, has been appointed 
to the post of E.S.B. engineer in charge 
of the scheme for the rural electrification 
o f  Eire.

Mr. W . H. Sollis, Wavertree, Liverpool, 
retired electrical engineer loft £20 724 (net 
£18 535).

Mr. A rthur Richard Hoare, chairman 
Isle of Thanet Electric Supply and Kalgoor- 
lie Electric Power and Lighting Corpora
tion, left £23 279 (net £23 168).'

We are given to understand that though 
the Commissioners announced his retire
ment from the secretaryship as from Janu
ary 15, the services of Mr. T . G. French are 
still available to the Commissioners in a 
consultative capacity'.

Mr. W illiam  R. M urray, burgh electrical 
engineer of Stirling, has retired after 25 
years’ service. In appreciation of .his 
valuable work for the town, his fellow 
officials presented Mr. Murray with a value- 
able gift.

In reply' to a request' by the military 
authorities for the services of Mr. C. R.

Westlake, the general manager and elec
trical engineer, who was wanted in connec
tion with the supervision and direction of 
electricity and gas supplies on the Con
tinent, the Finchley Borough Council have 
replied that they cannot Agree to his being 
released again.

Sir Louis Sterling, formerly' chairman and 
managing director of A. C. Cossor, Ltd., 
radio manufacturers, has launched an 
action against that company to recover 
damages for alleged wrongful dismissal. 
The action, which is expected to come into 
Court at an early date, is defended by the 
company.

A memorial service for Mr. Frederick 
Robert Stephen Balfour, a. director of 
Cable and Wireless, Ltd., was held at St. 
Michael’s, Cornhill, on February 7. Pre
bendary George Saywell officiated and 
Archbishop Lord Lang gave the address. 
Among those present were Lord Inverforth 
and Lord Pender (Cable and Wireless 
(Holding) L td .); Sir Edward Wilshaw 
(chairman, Cable and Wireless, L td .); Mr. 
J. J. Denison-Pender, Mr. L. J. King 
(Marconi’s Wireless Telegraph Company, 
Ltd.),Captain F. G. A. VaLlaneey, Mr. C. E. 
Tavener, Mr. A. K . Graham and Mr. E. K. 
Jenkins (Cable and Wireless (Holding) Ltd.).

Over 6 000 y'ears of service has been 
given by 225 employees of Herbert Terry 
and Sons, Ltd., and at a recent gathering 
in the works welfare hall, 25 workers 
with forty or more years’ service received 
gold watches, illuminated and framed cer
tificates, and savings stamps, and over 200 
employees with twenty'-five and more 
years of service, were the recipients of 
illuminated and framed certificates. The 
presentations were made by the directors, 
Alderman Charles Terry, Messrs. A. Victor 
Terry, C. Douglas Terry, Norman V. Terry 
and Pilot Officer Philip Terry, all of whom 
paid tribute to the employees.

One of the Fire Guard teams of the 
English Electric Co.’ s Bradford works, 
won the Men’s Fire Guard Drill event 
in the national finals of the Industrial 
Fire Brigade, _ Fire Guard and Civil 
Defence competitions, held in London, 
last December. The team now holds 
three cups, that for the North-East Region 
(No. 2) being presented by Sir Stafford 
Cripps, while the large cup won in the 
national finals was presented by Mr. A. 
V. Alexander, First Lord of the Admiralty. 
The members were congratulated by Sir 
George H . Nelson, chairman and managing
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director of the English Electric Co. Ltd., 
who presented each with a replica of the 
National “  Finals ”  Cup.

Obituary
M r. Thomas Edward Ritchie, chief illumi

nating engineering of the General Electric 
Co. Ltd ., for 18 years. 
Born in Manchester 
in 1872, he was elect
ed to the I.E .E . in 
1900. He joined the 
G.E.C. in 1923 and 
retired in the summer 
of 1911. He lectured 
on the subject of elee- 
t r i c a l illumination 
t h r o u g  h o  u:t the 
country and contri
buted many articles 

to the Press.
Mr. W illiam  W alker 

Lackie, one of the 
first Technical Com
missioners under the 

Electricity (Supply) Act, on February 10, 
aged 75 years. Educated at Aberdeen 
Grammar School, University 'College, Dun
dee, and Glasgow University, Mr. Lackie 
served with Mavor and Coulson from 1888 
to 1892. He was then appointed mains 
superintendent under the Glasgow Cor

Mr. T. E. Ritchie

poration; in 1897 he was made chief 
assistant to the electrical engineer 'and 
from 1902 to 1920 he held the position of 
chief engineer and manager of the Glasgow 
electricity department. In 1920 Mr. Lackie 
was appointed one of the Technical Com
missioners, following tire passing of the 
Electricity (Supply) Act, 1919. He retired 
in 1934. The honour of C.B.E. was con
ferred upon him in 1919. Mr. Lackie made 
various contributions to the proceedings 
of the I .E .E ., the Institute of Engineers 
and Shipbuilders in Scotland, the I.M .E.A., 
and the Glasgow University Engineering 
Society.

Mr. Charles K . Everitt, on February 6, 
aged 78 years. Ho was chairman of Edgar 
Allen and Co., Ltd., and introduced to 
Sheffield the high-frequency crucible pro
cess of making tine tool steels.
. Mr. Alan J . Popert, ■ technical engineer 
of H ove electricity- department, on Febru
ary 6, aged 52 years. He received his 
technical education at London University. 
For many years he was with Metropolitan- 
Vickers Electrical Co., Ltd., and, as their 
erection engineer installed the generators 
at the Corporation’s Davigdor Road station. 
Upon the completion of the contract in 
1925 he joined the staff of the electricity 
department.

Correspondence
The Editor welcomes the free expression in these columns of genuine opinions on matters o f public 
■interest, although he disclaims responsibility alike fo r  the opinions themselves and the manner

of their expression.
Lighting Fittings

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

Sir,—Under the Limitation o f Sup
plies (Misc.) No. 25 Order, 1945, S.R. & 0 . 
1945, No. 62, operating from February 1, 
1945, supplies of goods under Class 9(b) 
“  Lighting Fittings ”  are no longer res
tricted.

It is understood, however, tliat the Board 
o f Trade may, in due course, issue Orders 
requiring manufacturers o f goods, hitherto 
controlled under Class 9(b), to  submit 
periodical returns showing the number of 
persons employed and value of goods sup
plied (a) by Export, (b) to the Home 
Market and (c) to Government Depart
ments. New manufacturers will also be re
quired to notify the Board of Trade when 
they begin manufacturing such goods.

The Electric Light Fittings Association 
desire to point out that in spite of the 
freedom now accorded to manufacturers 
to supply these fittings without restric
tions, many of the established fittings 
manufacturers are still very fully occupied 
on work o f high priority in relation to the 
war effort, thus production o f the types

of fittings in question can, generally speak
ing, only be effected by easy stages, and in 
the limited pockets of capacity that may 
arise from time to time without detriment 
to more essential contracts.

For this reason, the distributing side of 
the trade and the public must not expect, 
immediate deliveries of these fittings on a 
peace-time basis; they must be tolerant, 
bearing in mind that freedom to manu
facture all goods of this nature is contin
gent upon there being no interference what
soever with war production.

Furthermore, there is no doubt that pro
duction for export must receive important 
priority and that, in the national interests, 
manufacturers generally will, when avail
able production capacity permits, be ex
pected to pay major attention to the 
building up of the nation’ s export trade.

The foregoing does not, of course, apply 
to industrial type fittings on which pro
duction must, for obvious reasons, continue 
to be devoted to work of national im
portance.—Yours faithfully,

F e l i x  A .  R o g e r s ,
Director.

The Electric Light Fittings Association.
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Motor Control Gear
147

Present-Day Practice and Possible Development

A  PAPE R b y  Mr. D. Rudd on “  The 
Development o f Motor Control Gear ”  

was read at the meeting of the I.E.E. In
stallations Section on February 8.

The paper was a review, in general terms, 
of present-day practice, in the design of 
industrial motor control-gear. Its scope 
was limited to what might be described as 
standard industrial equipment, and the 
subject was approached from the stand
point of the user of such equipment. In 
the first part the principles on which 
modern design has been established were 
reviewed, and in the later sections some, 
of the factors that are likely to effect the 
future development were discussed. The 
author stated the case for the utmost sim
plicity in design and for greater latitude in 
the value of. starting-current peaks that 
might be allowed. Possible development 
in contact materials was discussed, and 
reference was madcS to the possibility of 
achieving some measure of standardisation.

Discussion
M r. J . G. Knowles said it was the extent 

of the problem and not the will to tackle it 
which made progress in standardisation ap
pear slow. Commenting on the sugges
tion that the cost of making a multi-step 
starter fully automatic prevented this 
being fully developed, he said there were 
several designs on the market of small 
multi-stop starters which did not require 
“  automatic contactors ”  on each step. 
With regard to laminated brushes, these 
did not soften so easily in hot atmospheres 
if the copper was alloyed with a little 
silver. Oil immersion resistances were very 
undesirable.

Mr. J. R. Sm ith, referring to built-in 
motors and control-gear, asked whether 
there was any future for a composite unit 
of motor and starter for individual drive 
u p  to, say, 10 h .p . Whilst appreciating the 
necessity for an overload setting of 25 per 
cent., there was room for an improved type 
of lag which would permit a lower over
load setting of, say, 10 per cent., which 
was more in keeping with the overload 
capacity of the present-day motor. As to 
the suggestion that the trend of future de
sign would be towards air-cooled resistors, 
it should be remembered that industry pre
ferred totally enclosed dust-proof gear.

M r. C. H . Last (Metropolitan-Yickers 
Electrical Co., Ltd.) maintained that con
trol gear had not been developed from cir- 
cuit-breaker .practice as suggested, and, 
referring to the variety o f types of control

gear complained of, he contended that 
ithe manufacturer was forced by cir
cumstances in this matter and it was hardly 
possible to contemplate a serious reduc
tion. He mentioned the wide range of en
closures provided for in B.S.S. 587. In the 
same way, contacts were largely contin
gent on the service conditions. • As to pro
tection, there should be fuse protection 
with a fuse rating of something of the order 
of three times the full load current of the 
machine. Single-phase protection was not 
justified except, perhaps, on large machines 
which ran continuously in unattended 
situations. The use of reverse current 
braking, due to unskilled operators during 
the war, had been troublesome.

Mr. W . F. Baker (General Electric Co., 
Ltd.) expressed keen disappointment that 
electronic motor control had been de
liberately neglected by the author, because 
this was one of the major developments 
in which all control gear engineers were 
extremely interested. The operation of 
d.c. motors from a.c. lines by means of 
suitable rectifiers, had opened up an en
tirely new field which engineers in America 
had been quick to explore. All the ad
vantages of d.c. variable speed drive were 
obtainable, together with certain other de
sirable and unique features. Embedded 
thermostats controlling direct trips in the 
starter provided the most satisfactory solu- 

• tion to the problem of overheating, and 
should become a  universal feature in the 
design o f motors if provision for with
drawable thermostats was always made. 
He asked for the author’s recommondations 
regarding over-current protection for power 
station auxiliary motors where tripping 
might have very serious consequences. 
This was a case where tripping should be 
delayed until the last second. Indeed, 
there was a good argument for dispensing 
with over-current trips altogether. Reply
ing to the comment in the paper that 
starter design should be based on the 
principle of restricted rupturing capacity, 
lie said surely the real criterion was that, 
the starter should be capable of breaking 
the standstill current.

M r. S. H . Parsonage (Compound Electro- 
Metals, Ltd.) said the performance of 
tungsten-copper material for contacts was 
much better than that of copper alone 
and for butt contacts was more economi
cal than silver-tungsten. The difference 
in performance was practically negligible. 
This, however, did not apply to air-break 
contactors which were in a different field
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and presented a different problem. De
velopments suggested that these contacts 
would eventually be in the form of ex
truded material, not unlike the present 
copper contacts, which were simply out 
from the section, and he believed that in 
future small switchgear, particularly for 
machine tools, would incorporate a large 
number o f these contacts.

Mr. E. H . M artin  (B.T-H. Co., Ltd.) 
said that in the ease of machines with 
commutators, there was a definite limit to 
the current which could bo permitted to 
flow without damage to the commutator" 
and brush gear. This naturally called for 
a type of overload protection which would 
take the motor off the line under certain 
overload conditions, depending almost en
tirely on the current. The squirrel cage 
induction motor would stand up to very 
heavy overloads for relatively long periods, 
arid the solenoid type of relay had charac
teristics which did not match up with those 
of the motor at all. The result had been 
the development of the thermal relay both 
in this country and the United States and 
most squirrel cage motors depended on this 
for protection. The thermal characteristics 
of the relay should match up, to some 
extent, with the thermal characteristics 
of the motor.

M r. G. A. Cox (Watford Electric and 
Manufacturing Co., Ltd.) said there had 
also been on the market for almost 40 years 
a starter with rubbing contacts, which 
worked very satisfactorily. From the point 
of view of the user, he asked whether it was 
desirable to have the starter and resistance 
incorporated in one container or as separate 
items. In the case of large equipments it 
would be a disadvantage to have the' 
whole of the equipment boxed up in one 
dubicle.

Mr. L. B. S. Golds (Edmundsons Elec
tricity Corporation) said that to get over 
the single-phaso problem, the principle of 
unbalanced current had been adopted in a 
device developed by his company. Three 
thermal elements were used co-ax ¡ally in 
line with every satisfaction. In devising 
this relay there was the thought that apart 
from their own use of it, manufacturers 
would be helped by it to retain our posi
tion in the export market.

Dr. E. H . Norgrove (George Ellison, 
Ltd.) said as to the suggestion that starter 
design in the future must be based on the 
principle of restricted rupturing capacity, 
lie asked “  W h y ?”  He did not feel en
thusiastic about the system of tripping out 
motors by means of thermostats in the 
windings and iron circuit. The arrange
ment became cumbersome and difficult to 
maintain. The author’s remarks on single
phase troubles were entirely at variance 
with his own experience. Seventy per 
cent, of breakdowns had been due not to

single-pliase running, but to bearings, and 
the bulk of the rest to the motor maker’s 
insistence on building motors as highly 
effective air filters. Switch-fuses should 
not be used at all for motor starting. 
Whilst built-in control gear in machine 
tools appeared to be fashionable, ho re
garded it as a form of laziness.

Mr. R. Shinnle spoke of the use of 
bakelite mouldings in control gear and 
troubles that had occurred, and expressed 
the view that these had been due more to 
the works electrician than to the design. 
Although the author expressed the view 
that air-break starters wero coming into 
vogue, it was a fact that in many cases 
they had been superseded by oil-immersed 
starters for heavy duty work, such as mill
ing machines to which the air-break starter 
did not always stand up.

Mr. A. Morgan said he required a switch 
which would not wear out, would resist 
abuse and did not require any mainten
ance, and he believed it could be done. 
The mercury switch appeared to be the 
best means of accomplisliing that end.

The Blue Book
T HE 63rd edition of “  The Blue Book ,”  

the Electrical and Engineering Trades 
Directory, is the fifth war-time publication 
of this unrivulled guide to the organisa
tion of the electrical and engineering 
industries.

Restrictions and paper shortage a re  still 
reflected in the size of the production, 
and it  is not essentially different from last 
year’s slimmer issue. As far as humanly 
possible, revision and correction, necessi
tated by constant changes, have been 
carried out, and the book’s main purpose, 
the rapid provision of carefully arranged 
information, is still well served.

In the preface, the new edition of “  The 
Blue Book ”  is introduced with some of 
the considerations that should be greatly 
exercising the minds of electrical engineers 
and business men while the vague outlines 
of the post-war world tako firmer shape. 
There can be no doubt, it is stated, that 
the electrical industry will find itself in a 
more highly regulated age, and it will share 
with other industries the heavy burden of 
providing the finance which is to yield a 
more abundant standard of life for the 
people of these islands. Tire technological 
needs of the coal industry,' the extension of 
main line electrification of railways, the 
overdue standardisation of voltages and 
systems, and our export trade are among 
the matters touched upon, and the cramp
ing effect of bureaucratic control is stressed.

“  The Blue Book ”  is published by 
Ernest Benn, Ltd., 30s. net.
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Electricity Supply
Croydon.— Provision of supply to bunga

lows on the Long Heath estate is to be 
made at a cost of £7 190, and for lighting 
at £850.

Poplar (Lo nd on ).— The Electricity Com
mittee is to lay a sub-main to the premises 
of Messrs. Pinchin, Johnson and Co., Ltd., 
at a cost of £360.

Y ork .— Sanction to borrow £22 942 for 
extensions at Kingsway and Huntington 
sub-stations and for equipment, is being 
sought by the Electricity Committee.

Sheffield.— The Electricity Committee has 
obtained sanction to borrow £6 938 for the 
development of the primary distribution 
system.

West Cumberland.—The Local Authori
ties Joint .Advisory Committee is taking 
steps to secure uniformity and a reduction 
in electricity charges.

Glasgow.— The Gas Committee has ar
ranged for the Electrical Engineer to re
new electrical switches in the coal handling 
plant at Dawsholm gasworks at an esti
mated cost of £130.

Chester.—The Electricity' Committee is 
to provide supply to farmers in the parish 
of Rushton at a cost of £1 230 for trans
former, switchgear and electrical lines.

Lichfield.—The T.C. proposes to carry 
out extensions in order to afford a supply 
of electricity to works premises at Dove 
House Fields. The cost is estimated at 
£3 500.

Leeds.— The Electricity Committee’s 
estimates for the financial year ending 
March 31, give 652 000 000 as the number 
of units generated, as' compared with 
440 000 000 in 1939. In the same period 
the coal bill has risen from £242 000 in 1939 
to £650 000.

Brighton.— The Public Utilities Com
mittee report that many people are return
ing to the district, frequently to occupy 
houses where no alternative service to 
electricity exists, with a consequent de
mand for electrical apparatus which cannot 
be met from existing stocks. The Com
mittee is to seek sanction to borrow £5 000 
for the purchase of essential domestic 
apparatus.

News in Brief

F

Wireless for Sanatorium .— The Middlesex 
Health Committee is to provide new wire
less equipment at Clare Hall sanatorium 
at a cost of £840.

New Housing Equipm ent.—The South 
Shields T.C. intends installing electric 
c o o k e r s  a n d  w-ash 
boilers in new houses.

Hospital Extension.
—  T h e  Manchester 
Electricity Committee 
is to enlarge the lab
oratory and provide 
an internal telephone 
system at Crumpsall 
Hospital at a cost of 
£1 330.

Rate Relief Contri
butions. —  The War
rington Finance Com
mittee has requested 
the Electricity Com
mittee to contribute 
£10 000 to the relief 
of rates for the 
current year and a 
minimum of £10 000
for 1945-6, the precise '— _    -  ——
sum to be settled later.

Birkenhead Power Station Site.—The 
Electricity Committee has been considering 
the selection of a  suitable site for the new

T W E N T Y -F IV E  Y E A R S  AGO

ROM  T h e  E l e c t r ic ia n  of 
February  13, 1920:

T h e
The

syndicate responsible for  the 
utilisation o f the w ater pow er of 
D artm oor streams, which has been  
dropped for this year, proposes to 
erect a copper refinery near 
N ew ton A bbot. In  addition to 
generating electricity for  the 
cop per refinery it is considered  
that pow er can be generated so 
cheaply that it will be possible to 
supply current in bulk to  all the 
towns in South D evon , as well as 
to the industries which may be 
attracted  to the neighbourhood.

power station and has decided to state a 
case for the acceptance of the offer of a site 
by Lever Bros. Ltd., at the southern end 
of their estate at Bromborough.

London Students1 Dance.— Owing to the 
fact that the Lysbeth Hall, Soho Square, 

will not be available 
on March 10, it has 
been necessary to 
bring forward the 
date of the I.E.E. 
L o n d o n  Students’ 
S e c t i o n  dance to 
March 3. The price 
of admission remains 
as before, namely, 
12s. double, and 
6s. 6d. single tickets, 
inclusive of refresh
ments.

S w i m m i n g  Bath 
Installation. —  The 
Workington Health 
Committee has con
sidered the question 
o f  equipping th e  
swimming baths with 

_— ... . _— : an electrically' operat
ed storage heating 

system, and has asked ■ for estimates for 
electrical heating as compared with the 
present method.
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IK July, 1930, I.C .I. decided to start a 
new programme of fundamental research 

on the effect of extremely high pressures on 
certain chemical reactions. The range of 
pressures selected for study were of the 
order of 15 000— 300 000 lbs. per sq. in. 
Cherhical studies began in 1932, but it was 
not until the beginning of 1933 that anything 
novel was observed. Then, as a  result of 
experiments involving othylene, a trace of 
a white solid was found in a reaction vessel. 
This was polythene, a polymer of ethylene 
which may be described as a solid compris
ing a largo number of ethylene units linked 
together, 500 or more, which, under the 
combination of extreme pressure, tempera
ture and a catalyst are made to combine. 
B y  1935 the technique of handling these 
high pressures was improved, larger and 
more efficient apparatus became available, 
and a systematic study of the phenomenon 
was made.

A t first, attempts to  repeat initial experi
ments met with inexplicable explosions in 
the reaction vessels, but after the reason 
for these explosions was found and the pro
cess brought under control, progress was 
rapid. In 1936 the first beginnings were 
made towards devising a continuous process 
of manufacture; by 1937 continuous run
ning on a  small pilot plant had been 
achieved and by 1938 it was possible to 
start up a proper pilot unit embodying the 
basic ideas for full scale production.

Early Practical Experiments
A study of the properties of the plastic 

produced showed that it had outstanding 
electrical characteristics, toughness and 
flexibility, coupled with lightness and ex
treme water resistance. Its future in the 
electrical field at any rate was promising, 
and during 1938 close contact was made 
with the Telegraph Construction and Main
tenance Co. An experimental length of sub
marine cable was made at the end of 1938 
and a mile length in 1939, much to the. 
interest of the British Post Office authori
ties. It was quickly- seen that polythene 
was not only most promising for telephone 
and telegraph cables, but also for high 
frequency’ work, especially in the field of 
tele,vision.

By 1938 progress had been sufficient to 
decide I.C .I. to design and erect the first 
full scale manufacturing unit involving a 
high pressure reactor 600 times the size 
of the original experimentnal vessel. Work 
began on the erection of the plant early 
in 1939 and the unit went into production

on September 1, the day of the German in
vasion of Poland.

U nder-W ater Cable Insulation

Byy the beginning of the year 1939, war
time use of polythene was under develop
ment with the Admiralty. This was for the 
insulation of certain -special under-water 
cables. The Army was also interested in 
new ty’ pes of communication cable em
bodying polythene, and the second unit of 
the first polythene plant came into opera
tion on June 1.

Construction of a much larger plant be
gan in August, 1940, and this was in pro
duction early in 1942.

Early in 1940 I.C .I. shipped polythene 
to the Du Pont Company m  the U.S.A. 
for processing, and a cable was mado by’ the 
Western Electric Co. and was laid' on a 
section of the Bell Telephone Co.’ s trunk 
telephone line between Washington and 
Baltimore. Early U.S. experiments had 
not been entirely happy, and in 1941 the 
decision was taken to standardise on poly
thene. Accordingly an American delegation 
visited the I.C .I. plants in search of 
information, but it was not until 1943 that 
poly’ thene was mado on a full productive 
scale in the U.S.A.

C O V E N T R Y  E L E C T R IC  CLUB
The Coventry Electric Club held its 

monthly meeting at the Electricity’ Show
rooms on February 6. About 80 members 
were present, and a lecture was given by 
Mr. E. T . Norris on “  Radio Frequency 
Heating.”

He said that whilst a number o f industrial 
applications had already been established, 
there were probably many others which' 
would mature as industrial production 
engineers, metallurgists and chemists be
came aware of possibilities of radio fre
quency heating. There were two major 
applications, nam ely: (a) The superficial 
heating of metals; and (b) the homogeneous 
heating of materials which were virtually 
electrical insulators. There was a prim a  
fa cie  case for its consideration where other 
methods seemed unsuitable or unsatisfac
tory and where the characteristic peculiar 
to radio frequency heating o f  _ generating 
the heat within the material in an 
accurately controllable manner appeared at
tractive. Individual detailed examination 
was then necessary’  to establish whether or 
not the new performance was economically 

justified.
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IN a paper on “  Distribution o£ Electricity 
in London,”  read before tho Association 

of Supervising Electrical Engineers on 
February 10, Mr. E. H. Jesty gave a brief 
review of the' legislation enacted on the sub
ject, noting past and present tendencies and 
hinting' at future ones, and then went on 
to comment on certain “  high-lights ”  of 
technical development and to suggest the 
need of planning for larger areas.

Referring to the “  Outline of Proposals,”  
issued by  tho Government in 1937, sug
gesting three possible methods of effecting 
re-grouping, the author said ho regarded 
as nearest to practical politics, centralised 
control o f grouped undertakings by an 
advisory body giving decisions on matters 
common to all members, but leaving the 
identity and operation of each more or less 
separate. The municipalities were strongly 
opposed to any. loss of identity and these 
could bo preserved for public relations pur
poses, leaving questions of technical de
velopment and commercial policy to be 
co-ordinated by the decisions of the central 
direction.- In view of the large scale 
economies to be effected by centralised 
purchase of cable and stores it was pos
sible that some form of re-grouping into 
larger areas might be effected before 1971

Rehabilitation
IN an address on the relationship of 

agriculture to tho engineering industry 
delivered before the Engineering Industries’ 
Association, in London, on February 7, Mr. 
A. P. Young (British Thomson-Houston 
Co., Ltd.), said a research attitude of mind 
in agriculture must be developed. The 
money spent on research must be increased 
many times. With a turnover of 
£600 000 000 per annum it was not un
reasonable for tho industry ultimately to 
spend £3 000 000 per year on research.

Tho industry could, in his judgment, take 
a decisive step forward and at the same 
time establish a principle of co-operative 
action in the research field, which might well 
' be applied to other industries, by  deciding 
to pay into a common research fund a very 
small part of its annual turnover. A  half
penny in the £ would do. This would hardly 
be noticed by the individual farmer; but 
at the present rate of turnover this small 
payment would provide annually for re
search, no less than £1 250 000.

A big job of work faced us after the war 
in the sphere of electricity supply. Dis
tribution needed to be effectively linked 
with generation; and he looked forward to 
tile timo wThen it might be possible, through

— the date for the exercise of the purchase 
rights of the L.C.C., which were trans
ferred by  an Order of 1925 to tilo L .J.E .A .

Supplies were still being given at a be
wildering variety of voltages, and it was 
felt that a bold policy of voltage standard
isation was of supreme importance to future 
development. Eloquent arguments had 
been advanced for a system of three-phase 
4-wire distribution at 400 V  between phases, 
and 230 V between phases and. neutral.

The London district abounded in pockets 
of industrial and heavily loaded areas 
having very different characteristics, but 
this did not weaken the argument for a 
greater measure o f agreement between the 
voltages and systems. Legislative and ad
ministrative changes must be accompanied 
by technical plans which would give London 
an electricity distribution comparable with 
its main drainage.

In conclusion, the author referred to the 
way in which London’s electricity distribu
tion stood up to its ordeal by aerial bom
bardment, and said the soundness of the 
lay-out often facilitated the restoration of 
supply by alternative routes, and the 
quality of the material and workmanship 
which went into the building of the systems 
was amply demonstrated.

of Agriculture
perfecting the grid system to establish the 
sales of electricity throughout the British 
Isles on tho principle of the penny postage 
stamp— one o f the most revolutionary 
changes ever made in our postal system. 
At a remote farmstead in Ontario, Canada, 
were to be found all the modern electrical 
appliances which were a boon to the house
wife. The power of Niagara Falls had been 
harnessed to the needs of tjiat farm and 
electricity was the handmaiden. We must 
do likewise. Not only in our villages but 
on our farms. Electrical mechanisation 
should become the most potent new idea 
which would aid the farm group, and the 
local farming community centred on the vil
lage, to improve its service function and 
thus move forward to better and happier 
times for all. Cheap electricity must be the 
foundation of this forward m ove; and when 
this came they could rely on the engineer
ing and electrical manufacturing industries 
doing their part in making available 
mechanical and electrical apparatus of the 
right quality, sold at the right price to meet 
their expanding needs. The engineering and 
electrical manufacturing industries must co
operate whole-heartedlv with the agricul
tural industry in this common task!
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Industrial Information
E .D .A . B u lletin.—The current issue con

tains reports of E .D .A .’s Silver Jubilee 
dinner, the opening of the exhibition of all- 
electric kitchens at the Building Centre, 
Maddox Street, W .l, other matters of in
terest, and news from the areas.

W .R .C . Electric Irons.— The Central Price 
Regulation Committee has approved the 
following prices for the W .R.C. electric 
iron complete with flex’ and adaptor: —  
Manufacturer’s selling price, 13s. 6d . ;
wholesale, 16s. 6d . ; retail, 22s. These 
prices are exclusive of purchase tax.

Berry Electric Fire.—-The Central Price 
Regulation Committee has approved a re
tail selling price of 63s. exclusive of pur
chase tax for the pattern No. 626 2 kW  
electric fire on the lines of the Dormy 
model (pattern No. 616), complete with 
flex’ manufactured by Berry’s Electric Ltd.

Production and Engineering.— Among 
the features of the current issue is the 
third of a series of articles on motion study 
in which examples of its benefits in the 
manufacture of light electrical equipment 
are illustrated and described. Other 
articles deal with the avoidance of waste'5 
labour, designing for production, and 
milling light alloys.

Kitchen Equipm ent.— In order to facili
tate the layout and planning of kitchens 
in post-war houses, ia British standard 
specification, B.S. 1195, giving recom
mendations for the space dimensions for 
kitchen fitments, has been issued. The 
unit dimensions on which the space dimen

sions are based are a width of 21 ins., a 
depth of 21 ms. and a working height of 
36 ms. Copies of the standard are available 
from the British Standards Institution, 28, 
Victoria Street, London, S .W .l, price 2s.

Fuel Efficiency.—The nows sheet issued 
by the Ministry of F.uel and Power (Fuel 
Efficiency Committee) for February gives 
instances where the utilisation of waste 
heat has resulted in considerable saving in 
coal. Reference is also made to 1* uel 
Efficiency Bulletin No. 36, which has been 
prepared to assist users of creosote-pitch 
mixture (coal tar fuel 200) to obtain the 
best efficiency from their plants. It gives 
technical data regarding the fuel and shows 
the main difference in application between 
it and “  pool ”  fuel oil.

New Manufacturers' Association.—The 
formation of an association named the 
Electrical Sign Manufacturers’ Association 
(short title E .S.M .A.), to take the place 
of the electrical section of the Master Sign 
Makers’ Association is announced with 
founder members as follow s:— Claude- 
General Neon Lights Ltd., Elders Walker 
and Co., Ltd., Electrolumination Ltd., 
Franco-British Electrical Co., Ltd., Ionlite 
Ltd., Nash and Hull Ltd., Oldham Sign 
Services L td .,L . V. Pannel, Pearce Signs 
Ltd., Sign Accessories Co., Ltd., Sign Con
struction Co., Ltd. The offices of the as
sociation are at 36. Kingsway, London, 
W .C.2. (Telephone: Hoiborn 0502) and 
communications should be addressed to the 
secretary, Mr. W. E. Babb.

Contracts Open
W E give below the latest information 

regarding contracts for which tenders 
are invited. In the case of overseas con
tracts, particulars are to be had from the 
Department of Overseas Trade, Millbank, 
London, S .W .l (comer Horseferry Road), 
unless otherwise stated.

Manchester Public Health Committee, 
February 19.— Supply, delivery and erec
tion of three motor-driven hydro extrac
tors at Langho Colony. Specifications 
from the City Architect, Town Hall, Man
chester; deposit, £1 Is.

Leeds Education Committee, February 
20.—  Electrical repairs and maintenance 
work in connection with school buildings 
for the three months ending June 30. 
Forms of tender from the Director of Edu
cation, Education Offices, Leeds.

Tynem outh T .C ., February 24.— Supply 
of electric lamps for the year ending March 
31, 1946. Schedules and forms of tender

from the Borough (Surveyor, 19/20, 
Howard Street, North Shields.

Ashford (K e n t)  U .D .C , February 26.—  
Supply and installation of a 300 000 cu. ft. 
per day carburetted water gas plant with 
automatic operation, together with electric 
coke-skip hoist. Particulars from the 
Manager of the Gasworks, Ashford, Kent.

Manchester T . C., March 1.— Supply, 
delivers7 and erection of four outdoor-type 
sub-station kiosks and switchgear. (Spec. 
No. 815). Particulars from Mr. R . A. S- 
Thwaites, Electricity Department, Town 
Hall, Manchester; deposit, £1 Is.

Shipley U .D .C ., March 2.— Supply and 
delivery of paper insulated cables for twelve 
months from April 1, 1945. Specification 
from Mr. Nigel L. Duncan, Electricity 
Works, Dockfield, Shipley, Yorks.

Westhoughton U .D .C ., March 7.— Supply 
of electric lamps for the year ending March 
31, 1946- Particulars from Mr. F. H. 
Walker, Town Hall, Westhoughton.
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D a v i e s  a n d  M e t c a l f e  L t d .— F in . div. 
8 %  (s a m e ) , m k g . 1 1 %  (s a m e ).

11. B. P u l l in  a n d  Co., L t d .— F in . d iv .  
12J% (15%), mkg. 171% 11 mos. to Sept. 
30 (20% for 12 mos.).

M a t h e r  a n d  P l a t t , L t d .— F in . d iv . o n  
o r d .  6 %  (s a m e ) , m k g . 1 0 % , less  t a x , fo r  
1944 ( s a m e ) . N e t  p f t .  £172 294 
(£168 388).

B r i s t o l  T r a m w a y s  a n d  C a r r ia g e  C o ., 
L t d .— Fin. div. on ord. 5%, mkg. 10%, 
less tax, for 1944. Net" pft. £191 930 
(£198 905).

C a n a d a  N o r t h e r n  P o w e r .— Gross 
earngs. to Nov. 30 §4  149 310 (§4 236 929). 
Operatg. exes, and taxes §1 966 518 
(§2 075 809). Net earngs. §2 182 792 
(82 161 121).

Y o r k t o w n  (C a m b e r i .e y ) a n d  D is t r ic t  
G a s  a n d  E l e c t r i c i t y .-—Pft. on rev. acct. 
1944 was £32 970 (£37 755). Fin div. on 
consd. ord. £2 15s.% , payable Mar. 17, 
mkg. £5 10s.% .' Fwd. £5 217 (£3 821).

S o u t h e r n  C a n a d a  P o w e r .— Gross earn
ings to Nov. 30 §3 300 990 (§3 260 095). 
Operatg. and maintnce. exes. §1 154 654 
(81 017 585), taxes §739 089 (§817 470): 
int., divs. and deprecn. §1 426 265 
( § !  425 040). Deficit §19 018 (surplus 
§17 607).

Y o r k s h i r e  E l e c t r ic  P o w e r  C o .—-Net 
rev. for 1944, £816 805 (£783 089) after 
providg. £458 287 (£389 953) for tax. Deb
int, and redemptn. takes £70 403 (£69 653), 
leavg. net pft. £772 307 (£738 231), to 
which is added interest and div. received 
£-25 905 (£24 795), mkg. £842 710
(£807 884).

S h a w i n i g a n  W a t e r  a n d  P o w e r .—Rev. 
from power sales §22 081 965 (§23 088 890) 
and other rev. §1 191 424 (§1 242 822), 
givg. gross rev. §23 273 390 (§24 331 712). 
Operatg. pft. of §10 773 888 (§13 509 382). 
Net income was §2 324 286 (82 367 385). 
After chargg. divs. §1 960 425 (same) 
earned surplus is §3 843 675 (§3  505 536).

J. a n d ' E .  H a l l , L t d .—Trdg. pft. to 
Sept. 30 £325 849 (£399 982), plus transf. 
fees £9 (same), pft. on investmt. eonver. 
nil (£500), mkg. £325 858 (£400 491). To 
admin, exes., etc., £189 119. (£157 031), 
int. acct. (bice.) £4 742 (£62), war dmg. 
£2 067 (£3 362), dirs.’ fees £5 000 (same), 
E .P.T. £27 000 (£140 000), loss on sale and 
res. agst. investmts. £3 225 (nil), leavg. net 
pft. before inc. tax £94 705 (£95 036), plus 
£63 104 (£49 068) brot. in. As prov. inc. 
tax £50 000 (£55 000), pref. div. £3 600 
(same), ord. div. 10% (same), £22 400. 
fwd. £81 809.

I s l e  o f  T h a n e t  E l e c t r ic  S u p p l y  C o .. 
L t d .— C o .  s ta te s  t h a t  i f  th e  lo c a l  a u t h o r i 

ties carry through their intention to pur- 
• chase its electricity undertakg. the pur

chase .price will include a sum equal to the 
aggregate of all amts. by which the gross 
pfts. durg. the war vrs. have bn. less than 
the co ’s. sh. of the pfts. as scheduled in 
the Margate, Broadstairs and District 
Electricity Act, 1937.

Company Meeting 
' P o w e r  S e c u r it ie s  C o r p o r a t i o n  L t d .—  
The annual meeting was held in London, 
on February 14. In the statement cir
culated with the report and aocounts the 
chairman, Mr. William Shearer, said the 
electrical construction department had 
been fully occupied. Considerable exten
sions to power stations in this country had 
been in progress and many miles of cables 
and transmission lines had been laid and 
erected. In the post-war period, not only 
a continuance of wise leadership, 'but the 
utmost application and the most strenuous 
endeavours on the part of all engaged in 
industry and commerce would be required 
to restore to health and vigour the battered 
and shattered economic life of the country. 
To this end “  regimentation ”  must cease 
and liberty to adventure and create must 
prevail.

Metal Prices
Monday, February 12. 

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

Phosphor Drome—
Wire(Telephone)basis per lb. Is. O^jd. —  —

Brass (60/40)—
Rod, basis per lb. — —  ‘ —
Sheet „  ............... „  — —  —
Wire „  ............... „  10y8d. —  —

Iron and Steel—
Pig Iron (E. Coast 

Hematite No. 1)... per ton £6 18 6 —  —
‘ GalvanisedSteelWire 

(Cable Armouring)
basis 0.104 in. ... „  £27 10 0 —  —

Mild Steel Tape 
(Cable Armouring)
basis 0.04 In. ... „  £20 0 0 -  -

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

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

Tin—
Ingot (minimum of

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

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

house ............... per bottle £69 15 0 —  —
NOTE.—Above prices are nominal only, no allowance 

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

Insulated Cables Ltd.



154 THE ELECTRICIAN February 16, 1945

Commercial Information
County Court Judgments

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

D o m e , A .  (male), 55, Thornby Road, 
Clapton (Trading as Electric Refrigerating 
Co.), electrical contractor. £141 19s. 3d. 
Nov. 20.

H a r f o r d , P. A. (male), 34, Phyllis 
Crescent, Ely, Cardiff, electrical engineer. 
£25 3s. Id. Nov. 28.

Satisfactions
G l o b e l i t e B a t t e r ie s  L t d ., London, S .W . 

— Sat’ n. Jan. 1, £1 500, deb. reg. May 20, 
1943.

N e w p o r t  E l e c t r ic a l  Co., L t d . (Mon.). 
— Sat’n. Jan. 24, £400, reg. Jan. 18, 1930.

Applications for Discharge
W e l l s , Frederick William, 4 1 , Hawks- 

wood .Avenue, Kirkstall, Leeds, and carry
ing on business at 64, Town Street, Hors- 

' forth and 37, Commercial Road, Kirkstall,

Coming
Friday, February 16. (To -d a y .)

I .E .ft , MEASUREMENTS SECTION. — L on d on , 
W.C.2. "  T he E co n o m ic  U tilisa t io n  o f  M odern 
P e rm a n e n t M a gn ets ,”  D . J . IJesm ond. 5.30 p .m .
—I.E .E ., N .E . STUDENTS' SECTION,- N ew castle- 
o n -T yn e . S e n io r  c h a irm a n ’ s a d d ress , J . A . 
H a rle . 6.30 p .m .

I.E .E ., BRISTOL STUDENTS' SECTION.—B ath .
”  P a p e r  In su la te d  a n d  H ig h  V o lta g e  C ables,”
J . W . MileB.

JUNIOR INSTITUTION. OP ENGINEERS.— 
39, V ic to r ia  S treet, S .W .l. “  W a r -tim e  E n g in 
e e r in g  in  A g r icu ltu re ,”  II. W . A rk e ll. 6.30 p .m . 
—SHEFFIELD SECTION, W est  S treet. D iscu ssion ,
“  F a b r ic a t io n  b y  W e ld in g ,”  B . W . T . N o rto n .
7 p .m .

ELECTRICAL TRADES’ COMMERCIAL TRAVEL
LERS’ ASSOCIATION.—C o n n a u g h t B oom s, L o n 
d on , W.C.2. L u n ch eon . 1 p .m .
Saturday, February 17.

I.E .E .. LONDON STUDENTS’ SECTION.—V is it  to  
F u rze h ill L a b o ra to r ie s , B oreh a m  W o o d , H erts. 
345 p .m .

I.E .E .. W . WALES SUB-CF,NTRE.—S w ansea.
“  E le c tr o s ta tic  P r e c ip ita t io n  o f  D ust from  
B o ile r -P la n t  F lu e  G ases,”  J . B ru ce .
Monday, February 19.

BIRMINGHAM ELECTRIC CLUB.—G ra n d  H otel,
”  B ra in s  T ru s t .”  6 p .m .

I .E .E .. MERSEY AND X . WALES CENTRE.— 
L iv e rp o o l. “  B em ote  S w itch in g  b y  S u p erim 
p osed  C u rren ts ,”  J . L .'C a r r . 5.SO p.m .

Tuesday, February 20.
I.E .E .. EADIO SECTION—L on d on . W.C.2. 

D iscu ssion , " A s p e c t s  o f  P o s t - W a r  V a lv e

Leeds, radio dealer. Date of hearing, 
Feb. 28, 1945, 10.30 a.m ., County'Court 
House, Albion Place, Leeds.

M o o n , Clifford, 24, Market Street, 
Heanor, Derby, radio dealer. Date of 
hearing, March 7, 1945, 10 a.m., the Court 
House, 20, St. Peter’s Churchyard, Derby.

Mortgages and Charges
Note.— The Companies Act o f  1908 provides that 

every Mortgage or Charge shall be registered within 
21 days after jts creation, and that every company 
shall, in its annual summary, specify the total amount 
of debt due from it in respect o f mortgages or charges. 
The following mortgages and charges have been 
registered. The total debt prior to the present creation,  
as shown in the annual summary, is given— marked 
with an *—followed by the date o f the summary, but 
such total may have been reduced.

J. a n d  J .  C o u c h  L t d . ,  St. Ives (Corn
wall),. wireless and elec. engrs.— Jan. 15, 
mort., to Midland Bank Ltd., securing all 
moneys due or to become due to  the B ank; 
charged on ppty. in Chapel Street, St. 
Ives.

S i l ic a  .G e l , L t d ., London, W .C.— Jan. 
'22, mort., to Midland Bank Ltd., securing 
all moneys duo or to become due to the 
Bank; charged on contract moneys.

. *£1 776. Nov. 29, 1944.

Events
S ta n d a rd isa t io n ,”  op e n e d  b y  A . H . C oop er. 
5.30 p .m .

LUTON ELECTRICAL SOCIETY. — T ow n  H a ll. 
“  P u lv er ised  F u e l f o r  E le c tr ic  P ow er S ta tio n s ,’ '  
1!. A . W . C onnor. 7.30 p .m .
Wednesday, February 21.

I.E .E ., E. M ID.' SUB-CENTRE—D e m o n stra tio n  
T h ea tre , C ity  o f  N o ttin g h a m  G as D ep a rtm en t. 
"  T h e  D es ign  a n d  P e r fo rm a n ce  o f  D o m e stic  
E le c tr io  A p p lia n ce s .”  W . N . C. C lin ch . 2.30 
p.m .

COMMERCIAL' E L E C T R I C  BEFRIGERATION 
ASSOCIATION. —  C o n n a u g h t B oom s, L o n d o n , 
W .C 2. A n n u a l lu n ch eon . P r in c ip a l grtest, 
B t. H on . A . V . A lex a n d er. 12.45 f o r  1.15 p .m .

Thursday, February 22.
I.E .E .. DEVON AND CORNWALL SUB-CENTRE.— 

G lobe H ote l, N ew ton  A b b o t . "  B e in fo rce d  Con
c r e te  T ra n sm iss io n  L in e  Support-s,”  E . C. 
N eate  a n d  W . F . B ow lin g . 3 p .m .

Friday, February 23.
I.E .E ., N .W . CENTRE. BADTO. GROUP—M an

ch ester . “  T e le v is io n  B ro a d c a s t in g  P ra c t ic e  in 
A m e r ica . 1927/44.”  D. G. F in k  and  D. G. E sp ley . 
fl p .m .—I.E .E ., N .E . STUDENTS, O ld A ssem b ly  
B oom s, N ew ca stle -on -T yn e . A n n u a l dan ce .
Saturday, February 24.

I .E  E.. LONDON STUDENTS’ SECTION.—V is it  to  
th e  L o n d o n  H y d r a u lic  P o w e r  C o., G rosv en or  
R o a d , S .W .l. 3A0 p.m .—I.E .E ., N .W . STUDENTS’ 
SECTION, v is it  t o  T ra ffo rd  P o w e r  S ta tion .—
I.E .E .. N . MID. STUDENTS’ SECTION, G re a t  
N orth ern  V ic to r ia  H ote l, B ra d fo rd . D iscus
sion , "  F re q u e n cy  M o d u la tio n .”  3.30 p .m .
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The Marshall Richards

infinitely variable speed drive 

ensures the maximum output 

of every single size of w ire at 

the lowest cost per ton.
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HOPKINSON MOTORS & ELECTRIC CO. LTD.

in common with most other engineers 

are wholly employed on production 

for furthering the total war effort.

On the termination o f hostilities they 

w ill be in the p o s it io n  to su pp ly :

ELECTRIC MOTORS
F ractional horse - pow er m otors 

Industrial motors up to over 100 h.p.

ALTERNATORS • CONTROL GEAR
&

OTHER ELECTRICAL EQUIPMENT

and will welcome enquiries for the 

post-war period

HOPKINSON MOTORS 
& ELECTRIC CO LTD
Grangeway • Kilburn ■ London NW6 Telephone:  MaidaVaie9306/8

A member o f  the

c v s - i i
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R 0  t  h  m  ILL
CABLE INSULATING PAPER

7 ulUi ‘Rwuell tCo.&d.
The Pioneers o f  Tw in-w ire Papers fo r Printers 

A U C H M U T Y  &  R O T H E S  PA PE R  M IL L S , M A R K IN C H ,  S C O T L A N D  
L O N D O N  M A N C H E S T E R  B IR M IN G H A M
I T u d o r  StreeC, E.C .4 372 C o rn  Exchange Bldgs., I  Id C o lm o re  Row  

C o rp o ra tio n  S tre e t_____________________

The reliability of the 
generating plant Is the 
same as that of Its dis
tributive cable. And the 
reliability of the cable is 

th a t  of its in s u la t io n ! 
That is why leading cable 
manufacturers use Tullis 
R usse ll R o th m ill C ab le  
Insulating Papers. Rothmill is 
renowned for its uniformly 
high quality, and is guaranteed 
free from metals and grit. 
A  complete range is manu
factured. W rite  for details.

xxiv THE ELECTRICIAN February 16, 1945



February 16, 1945 THE ELECTRICIAN XXV

Here w e show  just a tiny 
selection o f  what we m ake 
in springs, presswork and 
wirework, day in, day out, all 
the year round.
W e’ ve been doin g  this for 
over 89 years . . .  so you can

im agine w e kn ow  quite a lot 
about springs, presswork and 
w irew ork. W e should  w elcom e 
the opportunity to show  you  
som e exam ples, and our 
Research Departm ent is at 
your service.

Sole M akers :  HERBERT TERRY & SONS LTD., REDDITCH
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ESTABLISHED 1887

PLASTIC RAW MATERIALS
IN  SHEETS, RODS & TUBES

EBONITE 
LA M IN A TE D  BAKELISED SHEET 

CASEIN CAST RESIN 

ETC.

53 b, CITY ROAD 
L O N D O N , E.C.I

L O N D E X  R E M O T E  C O N T R O L  
o f  S T R E E T  
L IG H T IN G 1/ÇHTS-, .........^  A

MASTER
ST//TCR

BATTERY.
P /LO T W /R£.

This s im ple  arrange
m ent In w ide use.

Ask fo r leaflet 104/EL’

-------------S i  £
UG ffTS . ;

m a w :

L O N  DE X • LTD
M A N U F A C T U R E R S  O F  R E L A Y S

AÄ!ÄlKe.Y 2Ö7ANERUY RÍJÁD- LONDONS-E-20 svöimtMeüs/i

research
production

and
supply

bras8, copper, bronze.

viotoria rolling mills.

emery brothers ltd., aston, b’ham.

“pHE new technique for jointing 
without using either solder or 

flux. Suitable for jointing nichrome 
wires and tapes, copper, aluminium, 
stainless steel, constanton, etc.

Please send samples o f  your w ire  and 

parts w ith  your enquiry.

P rop rie to rs :
S T A N D A R D  TE L E P H O N E S A N D  C A B L E S LIM IT E D .

N O R T H W O O D  HILLS. N O R T H W O O D . MIDDLESEX 
Telephone: PINNER 4885



Varnished Cloths
IN SILKS AND CAMBRICS

Tapes
IN SEWN AND SEAMLESS 

BIAS FORM .
Guaranteed to B.S. I. Specification

MATERIALS

W E L L I N G T O N  M I L L SPORT DUNDAS ■ GLASGOW ,£.4
T cJtjbo« : D sarlłt S86613li««s)

PUNDAS
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TRADE-MARK

RESISTANCES
M anufactured by specialists, b u ilt  fo r  du rab ility , 

and en tire ly  British.

One o f th e  very  m any types 
availab le

CATALOGUE ON REQUEST

The ZENITH ELECTRIC CO. Ltd.
Sot« Makers o» the well-known "Z É N IT H " Electrical Products

Z E N I T H  W O R K S  
V IL L IE R S  R O A D , W IL L E S D E N  G R E E N  

L O N D O N ,  N . W .2
1 «/«phone;. W lU etden 4M 7-8-t Ttitgrunt: “ VoltaoSm, Phone, London"

f t o i t -  IV a t

E L E C T R I C  C O O K E R S
ELEXCEL LTD., VICTOR W O R KS, BROAD GREEN, LIVERPOOL, 14



W M o m

C O N T A C T S
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On AIR MINISTRY L is t  
Made by the London P latinum  Screw Mfg. Co., L td . 

SOLE SALES AGENTS—

E LGORDIA  L I M I T E D
2 Caxton St.,W estm inster, London, S.W.1

Telephone: ABBEY 4266.

Makers of Synthetic

• ^ ¡ fü

im pregnated
a n d  C o a te d )

For the : 
MANUFACTURE , ... 
of LAMINATED m  
SHEETS and ' »  

v  . TUBES
^ a a

SAM UEL JO N ES 8= C0..LTD
16-17 NEW BRIDGE STREET,E.C.4. PHONE: CENtral 6 5 0 0

Wherever and whenever intercommuni
cation telephones are concerned keep the 
name Ericsson  in mind. Thus yon w ill be 
sure o f efficiency, reliability and service. 
For everything in internal telephones 

consult
E R IC S S O N  T E L E P H O N E S  L T D .
56, KINGSWAY, LONDON, W.C.J (HOLborn 69i6J
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WINDUP BOBBINSPIRTOID

GALLINC ALL DRAWING OFFICES

T R A D E MARK

I M P E R I A L
P E N C I L

C L O T H
“ O N E OF THE MOST VALUABLE 
TIME SAVERS EVER IN T R O D U C ED ”

DSTRIBUTORS

FAMOUS THROUGHOUT 
THE WORLD

Millions in Use 
sirice the inception 

of broadcasting 
in 1922E. N.  MASON &  SONS LT?

ARCLIGHT W ORKS

C O L C H E S T E R
A N D L O N D O N

BADIO INSTRUMENTS LTD. 
P u rley  W ay. Croydon.

Our extensive range covers all requirements for 
Bobbins used in the manufacture of Transformers, 
Chokes, Relays, Solenoids, No-Volt Coils, etc.
The Bobbins are manufactured by us in both “  Pirtoid,”  
which is a Laminated Bakelite Product, and Presspahn. 
They possess both high Electrical and Mechanical 

strength.
Ask for "ATLAS”  Bobbin Card M . 12391 which covers a ll the require

ments o f the Small Mains Transformer Indus ry.

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



(te rm  o f

The clear and shadowless lighting 
of the machine shop illustrated is 
provided by COSMOS LAMPS—  
the height  of perfect ion in 
industrial lighting.
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METROVICKS ‘ l IC ÍT*  PRODUCT

C O S M O S  
M E T R O V IC K

L A M P S
METROPOLITAN-VICKERS ELECTRICAL COMPANY LTD 
NUMBER ONE KINGSWAY. * • • • LONDON. W.C.2.

P rim e d  in  O rea t B r ita in  by  Bt b a k k r  B r o t h e r s  L t d . , 194-200, Bi»hopai?ate, E.C.2. a n d  p u b lish e d  bv


