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MAIN CONTROL SWITCHES
for all factories

«
Bill H.R.C. Fuse Switches

f i l îe d  u jirh
Enqlish Electric”
H.R.C. Cartridges.

Made/or-
30 . 60 , 100. 160.
200,300, & 500 AMPS., ™
6ooVoirs. Double,
Triple & Four-Pole.
& ujirh neutral links.

Fitted for Conduit, 
Busbar chamber 
flange or Cable 
glands.

in

LO N DO N : A  W Z  E L L E  Y  
73 , G R EAT  P E T E R  ST., 
W E S T M IN S T E R .S .W .I

B IR C H  F !  E  LDS  • SO U  ( A L I N E S )

BILL SWITCHGEAR LTD 
BIRM INGHAM -20

M ANC H ESTERG LASG O W - 
BEL FA S TBURTON-ON-TRENT 
E X E T E R  SOUTHAMPTON

B ILS W IT C H '' B !  R M / N C H A  M
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Nothing better has come to light
AT U S  LAMPS

Are you missing the extra profits 
you could make by handling Atlas 
Lamps? They sell easily because of 

their obvious value for money and our advertising— 
appearing in every main thoroughfare and regularly 
in the National and Provincial daily and evening papers 
and magazines—is creating a bigger than 
ever demand. Atlas dealers get extra good 
discounts, attractive sales aids and perfect 
freedom to stock whatever make of other 
good lamps they like.

T H O R N  E L E C T R IC A L  IN D U STRIES LTD ., 105-109 JU D D  ST., L O N D O N , W .C.1. Phone: Euston 1183 
N orthern Branch: 5 5  Blossom  S tree t, M an chester. 'Phone: Central 7461
N E. Depot: 46 Sandhill, Newcastle-on-Tyne, 1. 'Phone: Newcastle 24068
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T H E  P A S S E N G E R  T R A N S P O R T  I N O U S T R Y

n e e d s  B . I
“  Do not rob the worker of his ride " ............“  Leave rush
hour travel for war workers please " . . .  . W hen these and
other war slogans become museum pieces, and queues and 
crushes go back to Cup Ties and Test Matches, then Indeed 
the Passenger Transport Industry can look ahead.
During the war it has accomplished prodigious tasks in 
maintaining the nation’s transport services, and if one feature 
has emerged from the period of trial and exertion, it is the 
vital social necessity of the industry. It is now rightly 
promised a first place in the social plans for the future. 
Naturally, B.I. as leaders in the design and manufacture of 
overhead equipment for electric traction, will be ready with 
all their experience and manufacturing resources to supply the 
manifold equipment needed for a well-organised passenger 
transport service.

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

BRITISH INSULATED CABLES LTD.
Head Office: PRESCOT. LANCS. Telephone: PRESCOT 6571

Makers of Cables and W ire s  of all types, Cable Accessories, traction Pillars, Contact Wires, 
Fittings, Insulators and CollectorGear Rail Bonds, Copper and Aluminium Sheets andSections.
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Fluorescent Tubular iam b
(80 watt) ■

This new “  Sieray ” fluorescent lamp is [identical with the 
standard Siemens “ Sieray ” Daylight fluorescent lamp, except 
that it gives a white, warmer, and more pleasing light, 
comparable to Sunlight, and possess the same qualities of 
high efficiency and coolness in operation.
The two lamps are electrically interchangeable so that existing 
installations of DAYLIGH T Lamps can be changed to 
WARM W H ITE without difficulty.
The importance of Planned Lighting in Essential Industrial 
Plants cannot be over emphasized. Siemens lighting 
engineers are at your service 
without obligation.
You are invited to send for 
descriptive leaflet. Siemens
SIEMENS ELECTRIC LAMPS A N D  SUPPLIES LIMITED. 38/9, Upper Thames Street, London, E.C.4. 
BRANCHES : BELFAST, BIRMINGHAM, BRISTOL, CARDIFF, DUBLIN, G LASGO W , LEEDS,
L I V E R P O O L ,  M A N C H E S T E R ,  N E W C A S T L E - O N - T Y N E ,  N O T T I N G H A M ,  S H E F F I E L D



O verhead  
Service Accessories

Representative items from the very comprehensive 
range of H EN LEY  Overhead Service Accessories.

May we send you further details ?
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H E N LE Y  Aerial Service Fuse. The
withdrawable fuse carrier can be sealed. 
Line wires interlock if porcelain is 
broken. (30 and 60 amp. working 
current).

H E N LE Y  Aerial 
Service Fuse com
bining duties of both 
line tap and fuse. 
Suitable for insulat
ed or bare service 
wire. (30 amp. 
working current).

H E N LE Y  Nut type Service
Tap specially designed to 
prevent trouble due to vibra
tion. Four standard sizes. 
Insulating shroud effectively 
insulates service connections.

Outdoor Service Fuse. Fuse 
holder replaceable from ground 
level. No pole climbing. Suitable 
for mounting on exterior walls or 
overhead line poles. (30 amp. 
working current). 100 amp. 
model also available —  this is 
suitable also for mounting with 
shackle insulator.

Branches 
and 

Agents 
through
out the 
World.

EQUIPM EN T
W.THENLEYS TELEGRAPH WORKS. CO. LTD. MILTON COURT. WESTC0TT. 00RKING. SURREY
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[ E l e c t r i c a l  e n g i n e e r i n g ! 

L O U G H B O R O U G H  
E N G L A N D

ALTERNATORS

W rite for Literature to—

The Reliable Link
between

Power Unit and Supply

A  com prehensive range, o f outstanding 
efficiency and reliability, suitable for 
drive by all classes o f  prime movers, 

and arranged to cover a wide sphere o f 
service requirements.
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T O  M E E T  T H E C T R O N I C  AGE'

^ELECTRONICS— today 
being used iu a thou

sand ways that Nations 
may regain their freedom— will soon be 
employed in far happier tasks. Instead 
o f  providing the means for destruction 
and devastation, electronic devices will 
be developed to save men’ s lives and thus 
end for ever many age-old hazards.

Take, for example, Fog— the mariner’ s 
most dreaded enemy. The same magic 
eye which enables Allied 
airmen to bom b with 
needle accuracy through

—  electronics end 
fog hazards.

HiJN1
TRADE M A R K rs

[  c a p a c i t o r s  )

banks o f  c lo u d  w il l  
to m o r r o w  p ie r c e  the 
murkiest fog which ever 

blanketed the Mersey approaches.
This is but one o f  the hundreds— even 

thousands— o f post-war uses for Elec
tronics. But all have this in common—  
their success will depend largely upon 
the efficiency o f  their capacitors. Our 
Research Engineers are ceaselessly study
ing developments that appropriate Hunt 

Capacitors may be avail
able to meet each new 
application.

A .  H .  H U N T  L T D  • L O N D O N  • S - W - i 8 • E S T A B L I S H E D  1 9 0 1
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$ t's ¿ft' B a ta  Sheets

TREFOIL

BAKELITE <t) PLASTICS
REGD. TRADE MARKS

Pioneers in the Plastics World

U SERS of Bakelite Laminated who 
may wish to know more about 

the physical, mechanical or electrical 
properties of any particular grade 
should ask for the Data Sheet bearing 
the number of the product.
If you are a prospective user of lami
nated plastics and desire information, 
kindly state the purpose and the es
sential qualities expected o f the pro
duct and let the Bakelite Technical 
Staff choose the correct grade o f mate
rial for you. Thereafter the grade 
number is your infallible guide to 
repeat orders.

B A K E L I T E  L I M I T E D ,  l 8  G R O S V E N O R  G A R D E N S ,  L O N D O N ,  S . W . I
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C  & H  M E T E R S

Manufacturers :

CHAMBERLAIN & HOOKHAM LTD., BIRMINGHAM

SIMPLICITY — always a feature of C. & H. design— Is 
strongly evident in this combination meter. One set of 
terminals and connections ensures correct installation. 
The testing and adjusting of the meters is simplicity itself.

B
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A ll this talk about the power of electricity cuts no ice with Messrs. Volt 

and Amp and Mr. and Mrs. Watt. What they’d like is a little bit of 

freedom, but they haven’t a chance when they come up against a piece of Mica 

or Micanite or Paxolin or Panilax

or Empire Tape, all of which 

are made by the Micanite and 

Insulators 

people for 

manufacturers 

and others, who must 

keep electricity in its 

proper place.

TH” 'V*GOT
U S T A P t D ,

THE MICANITE & INSULATORS CO . LTD.
E M P IR E  W O R K S , B L A C K H O R S E  L A N E , LO N D O N , E .17 

D istr ib u tors  :
THE MICANITE 4  INSULATORS CO. LTD ., EM PIRE W O R KS , BLALKHOKSE LAN E, LONDON, t.1 7
Makers o f  M IC A N IT E  (Built-up Mica insulation). Fabricated and Processed M IC A , P A X O L IN  (Synthetic-resin 
laminated sheets, rods, tubes and cylinders). High-voltage Bushings and Terminals for  indoor and outdoor use. Empire 
varnished Insulating Cloths and Tapes and all other forms o f  Electrical Insulation. Suppliers o f  vulcanised Fibre, 
Leatheroid, Presspahn, etc. Distributors o f  Micoflex-Duratube Sleevings and K enutuf Injection Mouldings (P . V.C.)
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TRADITIONAL RELIABILITY

TURBO-ALTERNATORS 

TURBINE OR MOTOR-DRIVEN 
COMPRESSORS A N D  BLOWERS 

W ATER-POW ER OR ENGINE-DRIVEN 
ALTERNATORS A N D  GENERATORS 

CONVERTING MACHINERY 
SWITCHGEAR, TRANSFORMERS, RECTIFIERS 

AUTOMATIC SUBSTATIONS 

POW ER FACTOR IMPROVEMENT PLANT 

ELECTRIC WINDERS, ROLLING MILLS 

ALL KINDS OF HEAVY ELECTRIC PLANT 

MOTORS A N D  CONTROL GEAR 
FOR A N Y  INDUSTRIAL APPLICATION 

(large or small)

MAGNETOS, A N D  ELECTRICAL 
EQUIPMENT FOR AIRCRAFT 

REGENERATIVE DYNAMOMETER EQUIPMENTS 
FOR ENGINE TESTING 

ELECTRIC SHIP PROPULSION 

ELECTRIC TRACTION 
(Road or Rail)

INDUSTRIAL HEATING EQUIPMENT 

CINEMA PROJECTOR EQUIPMENT 

M AZDA  LAMPS, A N D  
M A Z D A LU X  LIGHTING EQUIPMENT

ELECTRON VALVES 
of every description

• • •

SPECIFY BTH
ELECTRICAL EQUIPMENT

B T H RUGBY
T H E  B R I T I S H  T H O M S O N - H O U S T O N  C O M P A N Y  L I M l t E D ,  R U G B Y .  E N G L A N D
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LRmpS
^fuel Uatchetd need (jaad  Xam fid

C R V S E I C O  L I M I T E D  B F D F O R D
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iv & c u t  ’  p U r t f t u M o f

Insulating Varnishes
Storing Varnishes, Black or Clear.

Air pry in g  Varnishes, Black or Clear.
Cable Lacquers, non-ilam, etc.

Sleeving Varnishes. Cloth Varnishes.
Core Plate Varnishes. Copper Wire Enamels.

W hy not submit your problems to us, there's no obligation.

Pinchin, Johnson
WITLEY COURT, WITLEY, SURREY, *.-.d 6, ARLINGTON ST., LONDON, S.W.l

W ormley ¿fto-4. e Rtgent 0SS1
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COPPER & BRASS 
W I R E  & S T R I P

R.H.SYMONDS L!
31) . VICTORIA STREET.  
WESTMI NSTER.  S.H I

BUSINESS 
ENTERPRISE  

AFTER TH E WAR

Small and medium - sized 
businesses in all branches 
of industry and trade must 
have every opportunity o f 
con tribu ting , by their 
enterprise and initiative, 
towards the nation’s eco
nomic well-being after the 
war. They must be given 
full support in developing 
British trade at home or 
in overseas markets.

Changes due to war con
ditions call for a far-sighted 
policy concerning the 
financial aid they may 
need. This Bank, through 
its branch managers, will 
therefore be prepared to 
consider enquiries from 
promising undertakings, 
whether old or new, con
ducted under good  
management. It will base 
its consideration o f each 
proposal as much upon 
the prospective borrower’s 
integrity and business 
capacity as upon his 
material resources.

MIDLAND BANK
LIMITED



There is a “ KEITH  BLA CKM A N ” FAN for 
every purpose for which a fan is essential.
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KEITH BLACKMAN LTD.
MILL M EAD  R O AD , LO N D O N , N.I7.

Phone: Tottenham 4522. ’Grams: “  Keithblac Phone London.”

Propeller, Centrifugal, High Pressure, Medium 
Pressure, Axial-flow, Portable and Hand- 
driven Fans for Ventilating, Cooling, Drying, 
Mechanical Draught, Dust, Steam, Smoke, 
Fumes Removal, Forge, Furnace and Cupola 
Blowing, Plenum Heating, etc.

I f  it is an air moving job Keith Blackman 
make the Fan that will do it efficiently.

V K E I T H v  
BLACKMAN

AND A L L  
ANCILLARY EQUIPMENT
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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
INSULATING MATERIALS  
INCLUDING BAKELITE 
SHEETS, RODS, TUBES, 
AND WASHERS . . .
All special Machine Parts 
quoted for. Large stocks held 
of Fibre, Leatheroid, Press- 
pahn. Insulating Cloth and 
Tapes, Black Adhesive Tape,etc.
Actual Manufacturers fo r ovdr 25 years.

H. CLARKE & C0> (Manchester) 
LTD.

Atlas Works, Patrlcroft, 
Manchester

T e lep h o n es : E rc le s  2001-2-3-4-5.

BROWNING’S ELECTRIC 
COMPANY LIMITED

BOLEYN CASTLE, 

UPTON PARK, E.13
Telephone: Grangewood 4004/5

1,000
ELECTRIC MOTOR*' 

D Y N A  M O S  
IN STOCK

REPAIRS, REW IND INC 
RECO ND IT IO N ING  ano 

TESTING

DYNAMO & MOTOR REPAIRS 
LTD.

Wemblev P ark  Works WEMBLEY
Telephone : WEMBLEY 3I2I/2

INSTRUMENT WIRES 

INSULATING M ATERIALS

WEST INSULATING COMPANY
LT D .

2, A B B EY  ORCHARD S T R E E T , 
W ES TM IN STER , LONDON, 8.W.1

>AWLPLUGS

THE NAME THAT 
CARRIES THE WEIGHT

Let
BIO ELECTRICS LTD.

_________ Quote

22, P itt Street, 
GLASGOW, C.2

Telegrams: Biobar Glasgow. 
’Phone: Glasgow.Centra! 43I3.

£îtAù£îtOr
■4-0 Y e ju h A i 

o f

;P t ü L ö t ic

LITH OLITE IN SULATO RS & 
ST. ALBANS MOULDINGS LTD.

WATFORD
PHONE W ATFORD  4494

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

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

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

H. CLARKE &  CO- (Manchester) 
LTD.

Atlas Works, Patrlcroft, 
Manchester

Te leph on e« : E c c le s  2001-2-3-4-5.

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

EL E C T R IC A L  
T E S T IN G  

IN S T R U M E N T S  
O F  P R E C IS IO N

B R IT IS H  M AD E

The 50-range Universal 
AvoMeter Model 7 

The 40-range Universal AvoMeter 
Universal AvoMinor * D.C. AvoMinor 
Avo Valve Tester * Avo Osc'llator 
Avo Test Bridge * Avo Bonding Meter 

Avo Milhohmmeter, &c.
W rite fo r fu lly descriptive literature. 

Sole Proprietors and Manufacturers : 
Automatic Coil Winder & 

Electrical Equipment Co., Ltd., 
W in der House, Douglas Street, 
London, S .W .l. Victoria 3404-6

MOUUN^(PLAmc?ETC.) PRESS TOOLS. JIGS, FIXTURES, GAUGK

B L A C K F R I A R S  T O O L  & G A U G E  C O .  ( M A N C H E S T E R )  LTD .
24-26 K I N G  S T R E E T ,  S A L F O R D .  3 T E L . :  B L A C K F R I A R S  7769

Taylor Tunnic tiff Insulators
T aylor Tunnicliff &  Co., Ltd., Eastwood, H anley, Staffordshire.

London Office : 125, High Holborn, London, W.G 1. Tel. : Holborn 1951¡2
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MISCELLANEOUS
FOR SALE

f  AMP Lowering and Suspension Gear, T.R.S., 
^ le a d  and other Cables, Winches (hand), 
hundreds of thousands in use, Searchlights 
(sale or hire), Carbon rods. Ebonite, Fibre  
Hightensite, Porcelain House-wiring and other 
Cleats, Reels and Knobs, Mirrors, Lenses, eto. 
—London Electric Firm , Croydon.

A N E  ‘ DC ’ 110 Volt, 75 Ampere 4 Pole Com- 
^  pound wound open, Protected Generator, 
maker : General Electric Co., Ltd., Verity Fiield 
regulator, Sleeve Bearings a.nd oil rings. In 
excellent condition throughout. Price £50. 
Apply Messrs. Pembertons, Ltd., Clover Mill, 
Nelson,. ’Phone Nelson 243.

PATENT AGENTS

M E W B U R N ,  E L L I S  &  C O . ,
PA TEN TS , DESIG N S A N D  TR A D E M ARKS,

70 & 72, Chancery Lane, London, W.C.2. 
Crams: “ Patent, London.“  *Phone: Holborn 0437 (2 lines) 

And at— NEW CASTLE : 3, St. Nicholas Buildings.

ARC WELDER 
t T O R C H

i  WELDS, HEATS. CUTS. MELTS. Booklet R6 
I WELDING AT ITS SIMPLEST -,
R U N B A K E N M A N C H E S T E R  /

MANOR ELECTRIC OVEN  
& FIRE CO.

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

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

Manufacturers of
HOSPITAL FOOD TROLLEYS, 
IM PREGNATING OVENS, Etc.

Also Apparatus to Customers* own specifications

R E W I  N D S
M O T O R S , G E N E R A T O R S , T R A N S F O R M E R S  
A L L  SIZES W I T H  T H E  M IN IM U M  D E L A Y

FOR EFFICIENT SERVICE WIRE

“ PORTER,” LINCOLN
P R IO R IT Y  O RD ER S ONLY UNTIL  

B E T T E R  TIM ES

PENNEY & PORTER (1932) LTD., 
LINCOLN

Grams: Porter. Phone: 1706/7.

THE ELECTRICIAN 

ADVERTISEMENTS
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(jretnwottd A  iQ

A group of plain lead-sheathed 

33 kV. cables, made and laid by 

Enfield, connecting the two switch- 

houses at an important Generating 

Station in Southern England; 

the installation shown consists 

o f two 3 - phase circuits, each 

circuit comprising two 1.0 sq. in. 

single core cables per phase.

THE ENFIELD CABLE WORKS LTD.
Telephone: Howard 2661 (10 lines) B R I M S D O W N  • M I D D L E S E X



THE ELECTRIC
bstabiished 1861. TheOldest Weekly Illustrated Journal of • 

Electrical Engineering, Industry, Science and Finance
Bouverie House, 15 4 , Fleet Street, London, E .C .4 . Telegram? ;  “  Benbrotric, Fleet, Londo 

Telephone; Central 3 2 i 2 T\TeriLines').
Midlands Office; Daitnler House, Paradise Street, Birmingham. Telephones Midland 0784«

'..Glasgow Office; 1 16 ,  Hope Street, Glasgow, C .2. Telephone;  Central 3970.
T h e  I Offices oj T h e  E l e c t r i c i a n  are closed on Saturdays in accordance with the “  Five-day Week*' plan aaopteo 
by Benn Brothers, Ltd , and its associated publishing organisations. Until jurther notice the offices rmil be open 

between the hours of  9 a.m. and 5 .30  p.m. rom Monday to Friday.

v  r N o. 4 . -] Tarmarv 26 194S Annual Subscription 25sNo. 3478. LVol. C X X X I V j  J a n u a r y  ¿ O ,  l Overseas 3C8.

CHIEF CONTENTS OF THIS ISSUE
Page

Radio Industry Council ...............  67, 70
Views on Current A ffairs .......................... 68
Portsmouth Carries On .......................... 71
Electricity and Agriculture .................  73
Coal and Electricity Supply  —  75
Electrical Personalities ...................    76
Technical Education ..............................  77
Stourport “  B ”  Station .......................... 79
News in B r ie f ..............................................  82
Electrical Measurements .......................... 83
Diesel-electric Shunting Loco Design 84 
Electricity Supply; In Parliament ... 85
Industrial Information.......................... 86
Company News ......................................  87

Radio Industry Council
T H E formation o f  the Radio Industry 

Council, which was marked by an 
inaugural luncheon in London last week, 
co-ordinates the work o f the four bodies 
representing the main sections o f the in
dustry— the B.R.E.M .A., the B.V.A., the 
R.C.E.E.A. and the R.C.M.F.— and aims 
at a unity o f  outlook which will bring the 
maximum benefit to the industry, to 
those who use its products, and to the 
nation generally.

Its main object, after facilitating the 
prosecution o f the war to a speedy con
clusion, will be to  develop the home and 
overseas markets for sound and television 
receiving sets, but as the result o f  war
time discoveries and developments its 
activities will extend to  much wider fields 
embracing the application o f radioloca
tion, which has played such a vital part 
in our struggle against the enemy— to 
transport by  air, sea and land, and of 
other electronic devices to  industry.

Like the electrical industry, from which 
it sprang, the radio industry has had a 
romantic career and is destined if wisely 
directed, to not on ly give employment to

a large volume o f professional engineers, 
technicians and craftsmen, but also assist 
materially in the recovery of our export 
trade. A  substantial contributor to  our 
pie-war success in overseas markets, the 
radio industry will, after the war, be in 
the happy position of being able to  oiler 
our world customers an experience exclu
sive to this country, and because o f it, 
should he able tocapturem any o f the mar
kets which before the war were more widely 
served b y  countries other than our own. 
B y  suitable preparation and anticipation 
the industry should be able to  put to its 
own advantage, the fact that the German 
radio industry, badly damaged by air 
raids, will take some little time to 
recover before entering into competition, 
while by the same means it should be 
able to  successfully challenge the sales 
organisations o f  the United States operat
ing in the South American continent and 
elsewhere.

One disadvantage from which the in
dustry suffered before the war was the 
necessity to  provide tuning facilities on 
what was called a long-wave band, in that 
nowhere outside Europe was such wave 
range o f  any substantial value so far as 
broadcast reception was concerned. E x 
port receiver design thus became some
thing special, unless the overseas market 
was prepared to  accept the designs used 
in this country, and the position was 
thereby com plicated when compared with 
the manufacturing conditions o f  say, the 
United States.

This and other things likely to influ
ence the future of the radio industry 
have not apparently escaped the atten
tion o f  those who make up its per
sonnel, for speaking at the inaugural lun
cheon o f the Council, the chairman, Mr. 
P. B. D u n c a n ,  not only gave some brief
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hints o f  the valuable contributions which 
the industry has made towards the prose
cution o f  the war, but what is more im 
portant for our future existence, he also 
indicated that the industry is anticipat
ing the adjustm ents necessary for a suc
cessful return to  the world’s markets 
when the war is won.

Machinery for Trade Promotion

W IT H O U T  in any Way discrediting 
the gigantic efforts which the c o u n -, 

try has made and is still making to  bring 
about the downfall o f  the enemy, dwelling 
too  long upon the sacrifices made and the 
weapons invented will avail us little in 
the years to come, and an assurance of 
our preparedness in  the radio industry will 
be welcomed b y  everyone. Fortunately, 
m any o f the devices developed for war 
purposes will also have their uses in times 
of peace and, so far as radio is concerned 
all are receiving close attention to  that 
end. The Council has already tackled 
mahy problem s which face the industry, 
while m uch useful work is, too, being done 
in the developm ent o f  fields hitherto un
explored. The Council, well aware o f  the 
difficulties which have to  be overcom e, is 
conscious o f both  the limitations o f  the 
industry and of its wide scope, while it 
is, too, alive to  the fact that it will be of 
little use to Wait for trade to fall into its 
la p ; indeed, so far is it from  doing so that 
machinery for trade prom otion is already 
being designed. W ith  so much in com 
mon, the electrical industry will watch its 
development with interest,
Export Credits.B ill

T H E  industry will have read with 
special attention the text o f  the 

Government Bill to help British export 
trade, in that Parliament is to be asked 
to raise the limit o f  the Governm ent’s 
liability under export guarantees from  the 
pre-war figure o f £75 000 000 *o 
£200 000 000; to  increase the sums avail
able for the backing o f re-export trad e; 
and to abolish certain restrictive condi
tions which in some instances hampered 
the operation o f the pre-war arrange
ment. The electrical industry, already 
devoting a little of its manufacturing 
capacity to  export trade, will, if the 
Governm ent promises are realised and 
the labour and materials are made avail
able, thus be able to  hope for an early

return to its rightful place am ong the 
front ranks o f  world trade. W hile it is 
appreciated that the E xport Credits Bill 
is a  step in the right d irection /how ever, 
there is still much that could be done to  
make things clearer to those who will 
eventually carry out the business, as for 
instance what freedom o f choice they will 
have in the selection o f markets, and in 
what details they will be restricted o r  
controlled. An understanding on these 
points would in  no way detract from the 
war effort and would be m ost assisting 
to industry.
Fluorescent Lighting

T H E  E.L.M.A. Lighting Service Bur
eau where, since 1924, so many w ho 

com e in contact with the users of light 
have received a substantial part of their 
training, was last week the meeting place 
for a large number o f display men 
and window dressers in order to hear 
Mr. J. K . F r i s b y  speak on the possi
bilities of fluorescent light as an aid to  
sales. The Bureau has often witnessed 
the introduction o f novelties in the 
lighting field and though one constantly 
reads in the Am erican Press of develop
ments in the United States of such de
vices as the white fluorescent lamp it 
must not be overlooked that this lamp 
like many others is substantially British, 
and would, but for the war, have been 
as much developed in this country as 
in ,the United States. The reason for  
this condition o f  things is that not only 
are the lamp makers ¡of this country 
deeply engaged in war production, but 
they have neither {the materials nor
ths labour with which to  develop as 
much as they would like the various 
designs and types o f  lighting which their 
researches have produced. (The latest 
“  warm-white ”  'lamp is a case in point 
and because in the United States, with 
a lower war production rate per lamp 
maker, its development is being pur
sued, the British manufacturer is not 
getting for his work and initiative all 
the credit that is due to  him.
E .L .M .A . and the Future
H P  H E Bureau, apart from its activities 
A  in the lighting field, is also assisting 

the various war committees engaged in 
post-war reconstruction, and as a contri
bution has in m ind the placing in in
dustry o f those who will return from
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the forces and providing for the training 
of those who desire to  suitably equip 
themselves for -employment as lighting 
engineers. I t  has for some time been 
appreciated that the Bureau in  London 
has n ot always provided as much 
accom m odation as the E.L.M.A. pro
grammes warranted and, we under
stand, from  Mr. W . J. J o n e s  that it is 
the intention to so expand the facilities 
of the Bureau as to include premises 
of the type at Savoy Hill at many pro
vincial centres. This is a wise m ove and 
one which will doubtless result in rich 
reward for all the work entailed. Dis
cussing the future activities of the 
Bureau at an informal luncheon last 
week, it was suggested that the lamp 
makers have b y  establishing their own 
demonstration centre set an example 
which the manufacturers of other elec
trical equipment m ight follow  with ad
vantage to  both  themselves and the 
public. The suggestion offers food  for 
thought.
A Plan for Coal

T H E remarks made by  Mr. H a r o l d  
H o b s o n ,  at the Fuel Luncheon Club 

last week, with respect to  electricity 
supply and the coal industry, lend spec
ial interest to the report drawn up by  
Mr. R o b e r t  F o o t ,  chairman of the 
Mining Association o f Great Britain, 
published on Tuesday, and entitled, “  A  
Plan for Coal.”  The report is addressed 
to the mine owners and he urges con
certed action to make the mining of 
coal modern and- efficient, to  advance 
the whole technique o-f production, and 
to display a full appreciation o f the 
needs of consum ers; recommendations 
which have so long been advocated1 in 
the columns o f  this journal. Mr. F o o t  
is not a mining engineer and the views 
he expresses m ay therefore be regarded 
as free from bias where technical con
siderations are concerned, but he, like 
us, believes that “  there is a great deal 
of leeway to be made up.”

Electro-Mechanisation

T H E  report deals at length with the 
reconstruction of the coal industry 

and its operation under a Central Coal 
Board, all o f  which, because it is 
domestic, is outside the scope of the 
electrical industry ; where other matters 
are touched upon, however, such as

modernisation and efficiency, the report 
makes m ore intimate reading and lends 
support to  many of the opinions already 
given b y  electrical interests, in that ' 
though Mr. F o o t ,  because o f  his non
technical qualifications, does not make 
any specific engineering recommenda
tions, he nevertheless points out the 
weaknesses and omissions which exist in 
the efficiency curve of coal production ; 
weaknesses and omissions which electro- 
mechanisation would do much to 
remedy.
Technical Education

T H E meeting of the I.E.E. last week 
whereat was discussed the second 

report on Education and Training for 
Engineers, prepared b y  the Post-W ar 
Planning, Education and Training and 
Personnel Sub-Committee, proved to  be 
so rich in discussion that a further 
meeting was held at the institution 
yesterday, Thursday. One o f the most 
pleasing features of the discussion was 
that those w ho took part represented all 
sections o f the industry, together with 
a number o f educational interests. The 
im portance o f the subject will be readily 
recognised when it is noticed that not 
only was the institution lecture theatre 
well filled, but that those present should 
have given two evenings o f their time 
to  bring the matter to  a  reasonable con
clusion. The first of the discussions, 
given in abstract elsewhere in this 
issue, shows that the I.E.E. membership 
has some very definite views on what 
are our educational needs, and by  the 
ventilation o f these opinions the indus
try stands to gain what is most required 
to keep the electrical star in the ascen
dant, namely so high a standard of tech
nical skill that the rest of the world can 
do little else than follow  our progress. 
This is no idle am bition for, as pointed 
out in the report, this country must, be
fore it can hope to win back all the ex
port trade it has lost, produce not only 
goods which overseas countries can 
themselves manufacture, bu t also equip
ment which is beyond their scope. W e 
have led the world in many fields in the 
past, and our ability to do so again lias 
been demonstrated b y  several war-time 
developments, but competition in the 
future will be much keener and the mar
kets will go to those who are best 
equipped to supply them.
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Radio Industry Council
Inaugural Luncheon— War-time Achievements

S OMETHING of the radio industry’s 
war-time achievements and an indica

tion of plans for the future were revealed 
at the inaugural luncheon of the Radio In
dustry Council at the Connaught Rooms,

Mr. F. B. Duncan, chairman R.I.C., and 
Sir Robert Renwick, Controller of Com

munications, Air Ministry

London, on January ,18. This newly 
formed organisation co-ordinates the work 
of the British Radio Equipment Manufac
turers’ Association, the British Radio Valve 
Manufacturers’ Association, the Radio 
Communication and Electronic Engineer
ing Association and the Radio Component 
Manufacturers’ Federation. Mr. F. B. 
Duncan (chairman of the Council) presided 
over a gathering of between 400 and 500.

In the course of his address the chair
man said hardly had television begun when 
the war hroke out, but the scientific and 
manufacturing structure which had been 
laid down by television, combined with the 
great work done by the Services in the ap
plication o f these principles to war needs, 
made possible the use of radiolocation gear 
which had helped this country throughout 
the war. This experience in television 
technique in the industry also helped 
largely to provide the scientists, engineers 
and tradesmen who had made it possible 
to operate the laboratories, factories, and 
the big technical units in the armed Forces. 
By 1942 the industry was 2J times its 1939 
size.

Beginning with the Battle of Britain, 
radiolocation gear enabled men on the 
ground to detect and plot the course of 
enemy aircraft from miles away. The 
enemy suddenly realised that the British 
nation was one scientific jump ahead of

him. Last year the “  Scharnhorst ”  was 
sunk at an incredible range of many miles 
by battleship gun-fire dead on the target, 
with the help of still more advanced radio
location gear. “  D ”  Day saw the most 
pregnant development of all when new and 
special types of radiolocation enabled our 
air-borne and parachute troops to be ac
curately concentrated by radio on mmute 
landing areas in darkness.

Probably the best single contribution 
from British engineers would ultimately 
prove to be an item to w hich . they could 
not now give a name. It was a vacuum 
device, something infinitely more than a. 
valve, o f such delicacy and complexity that 
only the most skilful hands could make it. 
This was the heart of many of the most 
advanced types of radiolocation gear, per
mitting effective operation on very high 
frequencies. After the war it will be 
directly applied to automatic and infallible 
anti-collision devices, which would ensure 
the safety of ships and planes all over the 
world’s traffic routes.

Today the radio industry rejoiced in both 
the opportunities and the applications which 
its new structure entailed. It was equipped 
with personnel and resources which quali-

Sir Harry Railing, president I.E.E. (left) and 
Col. Sir Stanley Angwin, engineer-in-chief, 

G.P.O., who were among the guests
fied it to compete with any in the world, 
and it was precisely for that object that 
the new structure of the Radio Industry 
Council had been erected. The Council had 
already tackled several problems, and in
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co-operation with the Government, and 
within the industry, much useful work had 
already been done, and they were now 
concentrating on their plans for the recon
version o f their industry and the expansion 
o f its exports.

The first post-war receiving sets would 
be similar to those of 1939, the design and 
quality of which had already reached a very 
high standard. Solid developments and 
improvements in .technique there un
doubtedly had been during the war which 
would lead to better transmission and re
ception, especially on short waves, and to 
greater reliability. They would also pro
vide freedom of listening to radio broad
casting emanating from any part of the 
world.

They looked for an improvement in the 
standards both of programmes and trans
mission.

With greatly increased resources they 
anticipated an immediate expansion of work

in the field of television. The Radio In
dustry Council had made its submission to 
the Television Committee under Lord 
Hankey, and for a re-starting of the pre
war system of television as soon as the 
German war shall end, this re-starting tc . 
be not only of a  station in London but an 
immediate commencement of work upon 
the linking up of the whole country by a 
network of radio which had been envisaged 
before the war began. The industry aimed 
to provide good television sets for the 
largest possible public. They must not 
expect the price of post-war television to be 
any lower than that of 1939 in the early 
stages. A  downward price curve would 
follow an upward demand curve.

Sir Robert Renwick, Controller of Com
munications, Air Ministry, said this year 
would see the tenth anniversary of the 
first successful trial o f radiolocation. When 
the ban was lifted for the public to be told 
the story, it would be a fantastic one.

Portsmouth Carries On
Extension Completed During Bombing

J UST over four years ago Portsmouth 
suffered its most destructive air-raid.

Starting soon after 7 p.m. on January 
10, 1941, there was a concentrated raid 
for two hours, followed by a lull and then 
an attack of. equal ferocity which lasted 
until the early hours of the morning. It 
is estimated that during the night 300 
raiders dropped 25 000 incendiaries and 
hundreds of high explosive bombs. 
Although it was difficult to judge with any 
degree of accuracy because of the intense
A.A. fire directed against the raiders, it is 
generally believed that it was the first bomb 
sent down that scored a direct hit on the 
generating station. One o f the heavy 
armour-piercing type, it penetrated the 
concrete of the turbine house floor, passed 
through about one foot of concrete in the 
basement floor and nine feet of the ground 
below before exploding. The damage was 
extensive and the supply to the city and 
surrounding districts was cut off. The 
foundations of the 30 000 kW alternator 
set were shifted about 5 in. out of line, but 
the machine itself was not damaged; three 
turbine house stanchions were moved out of 
line; a 10 000 kW  set was extensively 
damaged; long lengths of circulating water 
piping were destroyed, resulting in the 
flooding and immersion in sea water of all 
the auxiliary condensing plant motors in 
the basement; the windows and a large 
section of the roof were blown o u t; the re
maining woodwork in the roof was set

alight, and all the plant was covered with 
a heavy thickness of mud and debris.

On the same night a bonding store con
taining many thousands of gallons o f spirits 
in casks and bottles, adjoining the genera
ting station, was destroyed by fire and a 
stream of blazing spirit ran down the gutter 

in the roadway. This had to be dammed with 
sand to  prevent the flaming liquid pouring 
into the basement of the switch house. 
The generating station staff got the pumps 
going and by directing the water on to the 
wall and keeping it cool.saved the switch- 
gear inside. They could not, however, pre
vent the upper part of the building catching 
alight. The 33 kV control room was badly 
damaged and put completely out of action.

The knock-out blow to the generating 
station having cut off the supply, steps were 
taken to link .up the distribution system 
to the grid, but although there were three 
separate connections to meet such an 
emergency, it was found that each had 
received a direct hit and had been cut. A 
fourth alternative w as. provided by an 
industrial establishment, which had a con
nection to the power station and an 
emergency connection to the grid, and there 
was a chance of getting some supply from 
this source. This connection the station 
was also broken by a direct hit. Repair 
parties then set to work to restore the grid 
supply.

ThO cessation of supply took place at 
19.05 on January 10, and the first re

connection to the grid took place at 05.20
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on January 13. Considerable ingenuity was 
shown by the C.E.B. engineering staff and 
the electrical staff of the undertaking in 
fixing temporary control gear. From this 
time the load was gradually built up again. 
The ability of factory organisations and 
other establishments to repair their own 
damage helped considerably in the restora
tion o f supplies.

Naval and Military Assistance
Some indication of the severity of the raid 

is given by  the fact that 60 per cent, o f the 
mains system was rendered entirely in
operative by hits upon the underground 
cables. Close on 2 000 openings had to be 
made in the streets to repair cables and 
disconnect services which had become 
welded by the heat of the fires. Some three 
weeks elapsed before the last consumer was 
re-connected, although a large proportion 
was connected again within a week. This 
work could not have been carried out in the 
time without the help rendered by  men of 
the Navy and Army and by  skilled men 
placed at the disposal o f the electricity 
department by the neighbouring under
takings, both municipal and company.

The repairs to the plant gave considerable 
difficulty. A  workshop was erected over 
one half of a wide road running alongside 
the turbine house, and a temporary en
trance was cut in the side of the building. 
The appropriation of half the public road
way was, o f course illegal, but, fortunately, 
no one raised any objection.

The 30 000 kW  alternator foundations 
had to be rebuilt from the ground. The 
bomb crater was sheet-piled and filled with 
concrete. Work was well advanced with the 
re-erection o f the machine when a bad crack 
developed in the steam end foundation, 
which had not been replaced. The machine 
again had to be dismantled. Cementation 
under pressure into the ground under the 
basement floor was applied as a remedy, 
and the steam end foundation was rebuilt.

While the bomb damage was being re
paired extensions to  the power station and 
the installation of a second 30 000 kW  set, 
which had been approved before the com
mencement of hostilities, were expedited 
and the new plant was put into commission 
before the old set was restored. By the 
autumn normal capacity had been reached. 
In the meanwhile supply was taken from 
the grid.

On the night of January 10 the adminis
trative offices and all the records were 
destroyed, and Mr. B. Handley, the chief 
engineer and»manager, and his staff moved 
into other premises in the High Street.

The next most serious damage was 
caused on March 10, 1941, when the inside 
of the turbine house again received a direct 
hit. This bomb, evidently of a lighter 
calibre than that dropped on January 10,

struck the wall high up near the roof and 
exploded before reaching the floor level, 
causing only superficial damage. Un
fortunately the connection to the grid was 
also out, and again there was complete 
cessation Of supply. This occurred at about
23.00 hours and supply was restored at
14.000 hrs. the following day.

Hundreds o f  incendiaries were showered
upon the power station. Some penetrated 
the turbine house, but did no harm, 
although damage was caused elsewhere. 
The vulnerable parts o f the electrical gear 
in the control room had been protected by 
an under ceiling of Durasteel, and this 
proved most effective. A  number of 
incendiaries went through the roof and 
burnt themselves Out on top of this pro
tection without any sign of damage except 
a dark stain underneath where each one 
had rested.

The damage to mains and sub-stations on 
this occasion called for nothing much more 
than what had become routine repairs.

The industrial undertaking which had 
assisted the city undertaking with supplies 
between January and March, was itself 
knocked out on March 10.

Six Bombs Hit Plant
During the whole of the period in which 

Portsmouth was subjected to air-raids 
rather more than 50 h.e. bombs fell in the 
immediate neighbourhood of the power 
station, and six actually hit the plant. Four 
caused damage which could be repaired 
easily. Three made direct hits on the 
circulating water system, and one fell in a 
transformer enclosure, displacing four 
5 000 kVA transformers and breaking the 
connections, but doing little harm. At 
different times considerable damage was 
done to superheater tubes, boiler tubes, and 
steel ducting which were in the yards await
ing erection in the new extensions.

Every one of the half-dozen showrooms 
distributed over the area has been more or 
less seriously damaged at different times. 
It was remarkable that although a number 
of sub-stations suffered damage, in no case 

. was the switchgear put out o f action. The 
buildings were strongly constructed and 
stood up well to  incendiaries and blast. In 
addition to underground cables, overhead 
lines suffered some damage.

The raids reduced the number of con
sumers from 96 000 in 1939 to 81 000 in 
1943-4.

Much credit is due to the generating staff 
and employees for the way in which they 
carried out their duties, often in the face 
of great danger. The discomfort of running 
a power station without a roof over the tur
bines, with rain and at one time snow 
coming through, working in the dimmest of 
lights and wrapped in overcoats, can well 
be imagined.
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D URING the last year or two the activi
ties of various bodies of “  planners ”  

for the’ post-war Britain have produced such 
.a multiplicity of reports and have brought 
forward so many possible schemes relating 
to the social and industrial life of the com
munity, that perhaps the only safe pre
diction to be made regarding the post-war 
period is that conditions will certainly be 
different from those existing prior to the 
war. Nevertheless, it is possible to discern 
with certainty a few general trends, and it 
so happens that in the cases of the two 
industries— electrical engineering and agri
culture— with which this article is concerned 
the probable major post-war developments 
take more definite shape than do those of 
most Other industries. It appears obvious 
from the reports of various Governmental 
and technical committees whose work has 
covered the question o f electrical engineer
ing development, and from the public state
ments, from time to time, of politicians and 
others responsible for the direction of our 
affairs, that perhaps, the most important 
post-war development in this field will be 
much more widespread rural electrification, 
together with at least gome degree of uni
fication of tariffs on an economic basis. 
Indeed the recent announcement of the 
projected large extensions of generating 
plant by  the Central Electricity Board 
serves as a pointer, and indicates that a 
large increase in the demand for electrical 
energy in future years is anticipated. 
While electrification in urban areas has by 
no means reached saturation point, it is 
reasonable to suppose that the absorption 
by rural districts of a considerable part of 
the output of the new plant is envisaged. 
Having thus laid th e , foundation for de
velopment in so far as generation is con
cerned, provided the projected schemes for 
the co-ordination of distribution materialise, 
the electricity supply industry will be in a 
sound position to cater for the rural load.

Labour and Machines

Turning to the agricultural aspect; the 
very heavy war-time demands which have 
been made upon farmers with the object of 
enormously increased food production have 
inevitably brought about great changes in 
methods of working. The much larger area 
of land under active cultivation, including, 
as it now does, much that would not have 
been considered economically workable 
under pre-war conditions, with an abun
dance of imported produce to call the tune,

. could not possibly have been cultivated 
without new methods, nor could the pro
ducts of it have been dealt with, especially

in view of the shortage of labour which has 
been unavoidable during the war. The 
answer to the question of how so much 
more work has been accomplished with a 
reduced labour supply lies in increased 
mechanisation. The extensive use of 
tractors, milking machines, combine 
harvesters, grain driers, and many other 
mechanical aids have rendered possible the 
farmers’ magnificent contribution to the 
nation’s food supply for which we cannot 
be too grateful.

Changing Methods of Farming
It is worth noting, also, that not only the 

detailed methods but, to some extent, the 
whole conception of farming has under
gone a change. This is especially the case 
in relation to the question of collaboration 
between individual farmers and in their 
acceptance o f the principle of combination 
in the use of large-power plant which would 
be beyond the financial capacity of the 
individual. Contract ploughing and culti
vating under the direction of the Ministry 
of Agriculture and the local War Agricul
tural Committees, and the centralisation of 
such processes as grain and grass drying 
have paved the way towards a very neces
sary reorganisation of British agriculture ' 
having great possibilities if followed up. 
Price controls and agricultural wages awards 
hp,ve naturally played their part, also, in 
this change (of outlook which, although 
forced upon the agricultural community by 
exceptional conditions, is not without bene
fit, and which, if taken advantage of in the 
right spirit o f co-operation, provides an 
opening for the introduction of future de
velopments in electrically-operated equip
ment.

While it may be argued that the require
ments of war-time are exceptional and form 
an uncertain criterion for post-war needs, 
it is a fairly safe prediction that, at least 
for some years to come, many of the altered 
conditions, particularly in the direction of 
increased costs of labour, will remain. It is 
reasonable to assume, also, that in the post
war period the world-wide food shortage will 
automatically be reflected in greatly in
creased requirements of agricultural pro
duction in this country. The recent an
nouncement by the Minister of Agriculture 
of a four-year plan for the fixing of prices 
■of agricultural produce ensures stability 
during the transitional period between war 
and peace. Future policy must, of course, 
be dictated by world conditions at a later 
date, but it is clear that the future pros
perity of our agriculture will be influenced 
to a great extent by its efficiency expressed
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in terms of output per unit of labour and 
capital employed. We have been producing, 
during the war, a large percentage of our 
total food requirements, but to what extent 
we shall be able to afford to do this post
war in the face o f severe foreign competi
tion, will depend, to a much greater degree 
than is generally appreciated, upon the 
effectiveness and economy of the mechanical 
methods employed.

What Can Electricity Do ?
How can the electrical industry, with ex

tensions of rural supply in prospect, play its 
full part in this mechanisation? If it is 
assumed that, for the large majority of 
farms, an electricity supply will be .made 
available, there is little question that the 
service will be welcomed and that supplies 
will be taken. The amenity value alone 
will be sufficient in most cases. But that 
is obviously only the first step. Lighting 
and domestic loads alone cannot be re
garded as successful fulfilment of the object 
in view. On the farm, the potential power 
load must be the main incentive, and ruling 
out, for the time being, the possibilities of 
field power as an electrical load, since it 
cannot be claimed that much progress has 
yet been made in the development of 
electrically-operated cultivating machinery,' 
the potentialities in bam , dairy, and other 
stationary equipment, are very considerable.

One of the first questions to arise is, of 
course, that of mnning costs, but, without 
denying its general importance, there is no 
doubt that, with the tariffs which are likely 
to be offered, these costs do not loom very 
large as an obstacle in these days when the 
costs of labour are so much greater than 
they were in pre-war days. Nor are the 
costs of equipment and of wiring likely to 
prove insuperable difficulties provided it can 
be shown that the service to be rendered 
is really worth the expenditure.

It is in this proviso, however, that diffi
culties may arise unless the whole question 
is very carefully considered. There are two 
aspects of the matter, both o f  equal im
portance : the service must, in itself, be 
effective, practicable, and economical, and 
also it must be demonstrated to the farmer 
that it is so.

In the writer’s opinion, there have been 
two important weaknesses in the position 
of agricultural electrification in the past. 
Firstly, certain applications of electricity 
have been recommended without adequate 
preliminary investigation of their practic
ability and economy, and without sufficient 
regard for conditions on the farm on which 
they were to be used. Secondly, in the case 
of really practicable applications, either the 
means of acquainting the farmers with the 
posibilities have been, generally speaking, in
adequate, or they have, in many cases, been 
installed without sufficient regard for work

ing conditions, or, again, they have been 
left, after installation, without guidance to 
the farmer, for him to make the best—  
perhaps more often the worst—of an un
familiar piece of equipment. There is no 
implication of blame to those concerned in 
the past in such work, nor is there any wish 
to disparage the excellent research and 
development which has been done. The 
faults have been due rather to the fact that 
the necessary organisation has been absent ; 
but that much improvement in these mat
ters is necessary seems obvious, if agri
cultural electrification is to become a vital 
factor in the post-war mechanisation.

The situation has, indeed, already im
proved very greatly as compared with even 
the immediate pre-war period. The 
development, thorough investigation, and 
testing, of suitable electrically-operated 
farm equipment is now being undertaken 
by  various organisations such as— to take 
only one example— the Electrical Research 
Association, and manufacturers, also, are 
alive to the possibilities and requirements 
of agriculture. Thus, on the development 
side, little difficulty is likely to arise. The 
position as regards putting the suitable 
equipment into the hands of the users 
is not so clear although, here again, there 
is evidence that some of the supply under
takings appreciate the need for improve
ment in the methods adopted in the past.

Some Aspects of the Question
Details of the actual procedure likely to 

be most effective are, perhaps, beyond the 
scope of the present article and can best 
be left to those primarily interested, but 
it is relevant to call attention to some 
aspects o f the question which are not 
always fully appreciated. (i) Electrical 
equipment as developed for farm use has 
often to be designed with the double object 
of proving satisfactory under the working 
conditions on a particular farm and, at the 
same time, taking the maximum advantage 
of the peculiar characteristics of the electric 
motor or other apparatus involved. This 
implies that to be really successful, it can
not always be merely a simple adaptation 
of existing gear converted to electrical- 
operation instead of some other form -o f 
drive. Again, varying farm conditions may 
necessitate such modification that the 
equipment cannot be standardised to the 
same degree as other industrial plant, nor 
can simple directions be given for its instal
lation. without taking into account the 
actual conditions on the site.

(ii) When in operation, the plant is used 
by  reasonably intelligent, but usually non
technical, workers, without experience of 
its characteristics and with little conception 
of its capabilities or possible difficulties. In 
addition, there is usually no possibility of 
adequate maintenance. There is, there
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fore, a prime necessity for some guidance 
continuing for an initial period until the 
user is thoroughly familiar with the equip
ment, and alBo for provision for main
tenance and repair when necessary, possibly 
at short notice.

(iii) Farmers, like others in so many 
walks of life, are so busy with their agri
cultural affairs that they cannot be ex
pected to learn from their occasional visits 
to  agricultural shows, or, perhaps, to

organised demonstrations, sufficient about 
electrical operation to- enable them to judge 
what applications are available or suitable 
to their own requirements.

To conclude, there are likely to exist in 
the post-war period golden opportunities 
for the farmers and electrical engineers to 
collaborate in the successful application of 
electricity to farming, and it would be 
calamitous if these opportunities were to be 
lost through lack of attention to a few 
fundamental requirements.

Coal and Electricity Supply
C.E.B. Chairman on War-time Experiences

S BEAKIlNG at the Fuel Luncheon Club 
on January 1,8, Mr. Harold Hobson, 

chairman of the Central Electricity Board, 
discussed electricity supply in war and 
peace, and its relationship to coal.

He said that the Ministry of Fuel and 
Power had recently issued a statistical 
digest wlqch showed that the supply in
dustry was to-day the largest single con
sumer of coal among all the industries of 
the country. Since 1913, the output of 
electricity had doubled itself consistently 
every seven years, which meant that in 
1941, the output was about 16 times what 
it was when we entered the last war. The 
general trend towards higher efficiency and 
lower costs was given a marked fillip in the 
early 1930’s, after the coming into operation 
of the C.E.OB. system. The interconnection 
brought about by the grid, and the re
organisation of the production end of the 
supply industry which followed, con
tributed in a valuable way to putting the 
industry in a position to meet the strain 
of the present war to far better purpose 
than was possible during the last war. 
He knew of no case in which the starting of 
new war plant, even in remote places, was 
delayed because the electric power was. not 
available. That was a record of which the 
industry might well be proud. The siting 
of industry in new places brought about 
curious and difficult situations. The most 
difficult was in the South Wales .area, where 
the demands for power were far in excess 
of the capacity of the generating plant 
available. At the same time in London and 
-the Home Counties area there was a sub
stantial surplus capacity available. The 
problem was to get that surplus capacity 
to ¡South Wales. ¡Special arrangements were 
made, with the full support of the Govern
ment to put up three main grid lines from 
London into South Wales. ¡Since the com
pletion of those lines, thousands of tons of 
coal had been brought from South Wales 
to London and sent back to  South Wales in 
the form of electricity. It was a thoroughly

uneconomic thing to do, but it had enabled 
war production in South Wales to continue 
at full speed without any interruption, 
which was the maii^ objective.

Turning to the question of efficiency, Mr. 
Hobson said this was where coal came into 
the picture. They were now back, roughly, 
to where they were in 1939. That w-as a 
disappointing story, because since 1939 
there had been more than two million kW 
of new and comparatively efficient generat
ing plant installed here, and, other things 
being equal, one would have expected that 
that would have been reflected in a further 
improvement in economy, ¡but it had not. 
He thought it would be generally accepted 
that the most important single reason arose 
from the quality of the coal that haid been 
available to generating stations since the 
war began. A t the present moment the 
single factor— the reduction of boiler avail
ability due to unsuitable fuels—accounted 
for a loss of something like 300 000 kW 
throughout the country.

Recently there had been announce
ments in the Press regarding a £90 000 000 
programme for electricity supply exten
sions. This represented some 3 000 000 kW, 
and it had been the duty of the Board to 
try to plan these extensions in such a way 
that they would increase the maximum 
overall economy of production. Frankly, 
they had found it impossible to plan in 
such a manner as to secure the maximum 
economy because it had not been possible 
to get any real information as to price and 
quality of coal after the war. It was felt 
that this was a very unsatisfactory basis 
on which to found the relationship be
tween the coal industry -and their largest 
industrial consumer. Therefore, he urged 
the coal industry, as soon as possible after 
the restoration of more settled conditions, 
to try to evolve some scheme whereby they 
would sell their products to reasonably 
accurate specifications, and grade their 
prices to reflect the differences in the 
qualities of coal supplied.
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Electrical Personalities
W e are glad to receive from readers news of their social and business activities for  

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

Mr. E. R. Constance

Mr. E. R. Constance has taken up an 
appointment with Cooke and Ferguson Ltd., 

as their London elec- 
.. - trical representative

aiter serving four 
years with the Air 
Ministry Works Direc
torate. He was for
merly with the Metro- 
politan-Viekers Elec
trical Co., Ltd.

A dinner was given 
on January 17, by 
the directors of the 
Telegraph Construc
tion and Maintenance 
Co. Ltd., on the oc
casion of "the presen
tation to the chair
man Mr. Colin F. 

Campbell, of his portrait painted by Mr. 
James Gunn. The guests included Sir
Edward Wilshaw and Colonel Sir Stanley 
Angwin.

Mr. R. A. Woods, the distribution engi
neer of the West Midlands Joint Electricity 
Authority (chief engineer’s department) 
has been appointed distribution engineer 
to the Birmingham electricity undertaking.

Midland Electric Manufacturing Co.,
Ltd. announce that Mr. A. Wynn has been 
appointed managing 
director of the com
pany. Mr. Wyirn
joined M.E.M. in
1923 and has pre
viously held the posi- 
t i o n  o f  general
manager, being ap
pointed joint manag
ing director in 1940.
Mr. W. L. Barber, 
founder of the com
pany, relinquishes his 
appointment as joint 
managing director, 
b u t  continues as 
chairman.

At the last meeting of the board of 
directors of the British Thomson-Houston 
Co., Ltd., Mr. W. W. Vinsen, manager of 
the Coventry works, and Mr. E. S. Little, 
comptroller and head of the accounting 
department, were elected directors. Mr. 
Vinsen has been appointed assistant direc
tor of manufacture.

British Insulated Cables Ltd., announce 
that Mr. N. K . Bunn (works manager) and 
Mr. J . L. Harvey (production manager) are 
now appointed joint general works

Mr. A. Wynn

managers. Mr. W. J . Clements is appointed 
works manager, Prescot works.

Mr. W. Cyril Williams and Lieut.-Col. 
J. A. T. Barstow have been elected direc
tors of Beyer Peacock and Co. Ltd.

Obituary
Mr. Killingworth W. Hedges, a pioneer 

electrical engineer who specialised in safety 
devices, on January 20, aged 92 years. He 
was the first to introduce electric lighting 
for dock work, installing Gramme dynamos 
at Liverpool Docks in 1878.

Fluorescent Lighting
S OME indication of the prominent part 

fluorescent lighting is likely to play as an 
aid to the attractiveness of display, particu
larly in shops and stores, was given in a 
lecture and demonstration by Mr. John K. 
Frisby of the British Thomson-Houston Co., 
Ltd., under the auspices of the British Dis
play Association, at the E.L.M .A. Lighting 
Service Bureau on January 18.

There were lantern slides showing the 
effectiveness of various methods of 
fluorescent lighting adopted in American 
stores and a restaurant; and in a  model 
shop window dressed with draperies in 
pastel shades and a vase of mauve chry
santhemums, the results of lighting with 
daylight, warm white and tinted fluores
cent tubes, separately and in a combination 
of colours, were compared. There was also 
a demonstration of the use of “  black ”  
light for display purposes. It was shown 
that the fluorescent tube, while not so suit
able where sparkle and brilliance were re
quired, was more efficient and also more 
economical than the tungsten filament, 
lamp for most display purposes.

Mr. Frisby explained the principle on 
which the fluorescent tube operated and 
said that while at the present time it was 
available only in two colours— daylight and 
warm white— and in 5 ft. tubes, owing to  
restrictions, there was no reason why it 
should not be produced in all the colours 
oi the spectrum and in various shapes and 
sizes. One important advantage of the 
fluorescent tube was that it was cool and 
could be used for the display of flowers, 
fruit, vegetables and other perishable food
stuffs without causing deterioration.

The questions that followed the- lecture 
showed that the audience was keenly in
terested in the subject, and some of those 
present were eager to know more of the pos
sibilities of “  black ”  lighting.
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Part-Time Further Education
I.E.E. Discussion on Second Report of Planning Committee

T HE meeting of the Institution of Elec
trical Engineers on January 18 was de

voted to the discussion of the report of the 
Post-war Planning Committee on “  Part- 
time Further Education at Technical 
Colleges.”

The president, Sir Harry Railing, occu
pied the chair, and Sir Arthur Fleming pre
sented the report for • discussion.

Lord Hankey (Hon. Member) said that 
the education plans obviously called for the 
co-operation of the Ministry of Education, 
the local education authorities, the tech
nical colleges, the universities, the technical 
institutions, industry and the people to be 
educated. One of the principal bene
ficiaries of the scheme was industry, since 
it was the user of the products of the educa
tion; but the largest group of beneficiaries 
was that comprising the young people who 
were to be educated. It was necessary and 
very important to persuade them that the 
plans put forward were in their best in
terests, but he hoped that all parties would 
consider it in the light, not of 1939 stan
dards, but of post-war conditions, which 
called so clamantly for the highest possible 
development of all sections of industry, if 
our national economy were to be maintained 
at the level which the insistent needs of 
our post-war situation would demand.

Sir Robert S. Wood (deputy secretary, 
Ministry of Education) said he was glad 
that emphasis had been laid on the re
sponsibility o f industry. The most import
ant material that went into any factory or 
workshop was the human material, which 
had not always had the same consideration 
as had some of the material which it had 
had to use. Industry and educational 
work had come closer together; they would 
have to get much closer together.

Mr. J . C. Jones (principal Regent Street 
Polytechnic) referring to the order of grad
ing adopted by the institution, said that 
certain types of employment now to be re
garded as non-professional in the electrical 
engineering industry were accorded profes
sional status by other and allied industries. 
Joint discussion would seem desirable be
tween the several professional bodies con
cerned before final action was taken. As 
to the character of the technical courses 
appropriate to each grade, it might not be 
inappropriate to urge the need for caution 
in putting forward any schemes which 
tended to harden the divisions between the 
craftsman, technician and prqfessional man, 
and to,make virtually impossible the trans
fer of a person from- one grade to another.

Although not all students in the present 
National Certificate courses were likely to 
attain ultimate professional status, the 
necessary distinction could not and should 
not be made at the normal school-leaving 
age. Most educationists would agree with 
the institution’ s wish to broaden the basis 
of engineering studies and would be pre
pared to apply that conception to both 
technician and professional groups. The 
solution of the difficulties would seem to 
lie in the adoption of an Ordinary National 
Certificate course embodying the broader 
concepts referred to and common to both 
groups. Mr. Jones gave a suggested 
lay-out of such a course.

Dr. W. E. Fisher (principal, Wolver
hampton Technical College) said the report 
encouraged the present highly appreciated 
tendency of industry to extend the prac
tice of part-time day release. The colleges 
must meet every such concession; but they 
would still have the evening students, co 
that the multiplication of courses might 
be very difficult even for a local technical 
college.

Mr. G. Wansbrough (A. Reyrolle & Co.. 
Ltd.) referred to the report as a landmark 
in technical education. The supremely im
portant new attitude it took was the 
necessity for differentiation between the 
three grades; that would give much more 
satisfactory education for 80 per cent, of 
the students if the courses they took were 
designed specifically to produce a crafts
man, or a technician, or a professional engi
neer. At the same time, he felt that the 
report did not touch sufficiently on the 
difficulties involved in that clear differentia
tion. There must be good arrangements 
for transfer of students, by reason of their 
ability, from a lower group to a higher one.

Dr. P. Dunsheath (W. T. Henley’ s Tele
graph Works Co., Ltd.) emphasised the 
complexity of the training for the modern 
electrical engineer, and said the Commit
tee responsible for the report had achieved 
a very great step forward in introducing 
particularly the classification of the three 
types of students concerned. He was of 
opinion that so much was required of the 
professional engineer today that it was 
hopeless to try to crowd it into a part-time 
course.

Mr. H. Faulkner (Post Office) said he could 
see very little, in the courses set out in the 
report for the Ordinary National Certifi
cate, to cover the tele-communication and 
the expanding electronics industry.

Major H. R. Walters (Ministry of Labour
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a n d  N a t i o n a l  S e r v i c e ) ,  d i s c u s s in g  r e - s e t t l e 
m e n t ,  s a i d  t h a t  d u r in g  t h e  w a r  t h e  n u m b e r s  
o n  t h e  p o w e r  s i d e  o f  t h e  e l e c t r i c a l  e n g i n e e r 
i n g  i n d u s t r y  h a d  r e m a i n e d  a p p r e c i a b l y  c o n 
s t a n t .  B u t  t h e r e  h a d  b e e n  a  s u b s t a n t i a l  
w a T - t im e  i n c r e a s e  in  t h e  t e l e - c o m m u n i c a 
t i o n s  s i d e .  A c c o r d i n g l y ,  t h e  p r o b l e m  w o u l d  
s p l i t  v e r y  c o n v e n i e n t l y  i n t o  t w o  p a r t s .

Mr. L. H. A. Carr (Metropolitan-Yickers 
Electrical Co., Ltd.) referred to a report 
published in the north of ^England during 
the last two months, which’dealt principally 
with craft entrants into industry and said 
it did not overlap the report of the I.E.E. 
in respect of workshop training; but on 
the technical college side it did overlap, and 
it was most remarkable that the two re
ports, drawn up by  two entirely differently 
constituted bodies, were almost identical. 
The Manchester Committee had based their 
scheme eventually on two days’ release per 
week up to the age of 18 years.

Mr. C. Grad (British Thomson-Houston , 
Co., Ltd.) stressed that the part of the 
I.E .E . report dealing with the training of 
craftsmen was the part which would be 
welcomed most by the industry.

Mr. C. F. Partridge (Electrical Engineer
ing Dept., Central Technical College, Bir
mingham) commented on the difficulty of 
dividing students into technological and 
professional groups; it was only in the large 
firms, he said, where clearly defined groups 
occurred, and the number of large firms in 
the country were not great. Thus, the 
line of demarkation would be hazy, par
ticularly to the technical college teacher 
who had to recommend the student of 16 
or 18 years of age as to the course he should 
take.

Mr. E. S. Byng (Standard Telephones and 
Cables, Ltd.), recalled that three years ago 
the Council of Sydney, New South Wales, 
in advertising 'for their chief engineer and 
manaiger, had stressed particularly that the 
technical abilities were not considered so 
much as the administrative and organising 
abilities. During the last year or so in 
this country there had been a trend in ¿he 
same direction; therefore, he was glad the 
institution visualised that those further 
qualifications would be necessary after the 
war for chief engineers.

Sir Arthur Fleming, in a brief reply to 
the discussion, said there seemed to be an 
idea that the report proposed to put men 
into three water-tight channels. But the 
report showed a number of means whereby 
a. student could transfer from one group 
to another if he had the ability.

The President, dealing with the question 
as to how widely the doors of the universi
ties should be opened, said the deciding 
factor was the quantity that could be placed

after leaving the universities. If occupa
tions were available to them he would open 
the universities as widely as possible; is 
the numbers became too great, he would 
make entry to the universities more diffi
cult. He would prefer two days release 
per week, rather than one, for part-time 
study on the part of deserving cases.

(The discussion was continued yester
day, Thursday, an abstract of which will 
be given next week.)

Insulating Varnishes
An interesting survey of the manufacture 

and uses of insulating varnishes was given 
to the London Students’ Section of the
I.E.E. on January 15, in a paper by Mr. 
W. P. Walters.

The author dealt with the two most com
mon types of varnishes, namely, those
having a resin-oil base and those with a 
bitumen-oil base, either type being dis
solved in linseed oil or chmawood oil, or 
both. He said the manufacturing processes 
were, selection and cleaning of resins, grad
ing, heating or “  gum-running ”  to bring 
the hard resins to the desired solu
bility, addition of oils which were usually 
pre-boiled and contained metallic driers, 
and addition of thinners. Finally, the
varnishes were carefully filtered and
strained, and allowed - to stand in settling 
tanks for several months. These varnishes 
were employed for bonding purposes, i.e., 
in the manufacture of flexible micanite, or 
for impregnation which might be plain dip
ping, a pre-treatment process, or a vacuum 
impregnation. The paper concluded with a 
description of the physical, chemical and 
electrical properties of insulating varnishes 
illustrated with numerous graphs.

About a dozen speakers joined in the dis
cussion which followed. Questions were 
answered competently on solvent and 
acidity troubles in oil immersed trans
formers, pre-impregnation of winding wire, 
action of solvents such as benzine and 
toluene on enamelled wire, use of thermo
setting varnishes, and the possibilities, of 
solvent-less varnishes. The necessity 
for careful removal of solvent at a 
moderate temperature before poly
merisation of the varnish was particu
larly emphasised, and the author did not 
favour vacuum drying of windings after 
impregnation, since varnish as well as sol
vent was liable to be removed.

Torquay.— A disagreement which has 
arisen between the Corporation and the 
Salcombe Gas- and Electricity Co. as to the 
terms for bulk electricity is to be referred 
to the Electricity Commissioners.
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Stourport “ B ” Power Station
Outstanding Features of Boiler and Generating Plants

T HE new power station designed and 
to be constructed by  Edmundsons Elec

tricity Corporation, Ltd., for its subsidi
ary, the Shrops., Worcs. and Staffs. Elec
tric Power Co., and referred to as Stour
port ‘ B ,’ will be erected on the River 
Severn at Stourport, on a site adjacent 
to the existing generating station.

The first section will consist of one boiler 
with a maximum continuous rating of 
526 000 lbs. /hr. and one 60 MW turbo- 
alternator. The addition of a further 60 
MW of new steam raising and generat
ing plant as directed by the Central Board 
will raise the total capacity of the 
station to approximately 240 MW.

The scheme provides for the steam rais
ing and turbo-alternator sections to be in
stalled as a complete unit, and in accord
ance with Edmundsons’s latest practice 
there will foe no dividing wall between the 
boiler house and turbine room.

The boiler has been designed for a 
m.c.r. o f 5'25 000 lbs./for. at a pressure 
of 1 275 lbs. per sq. in. at 975° F. at the 
outlet of the secondary superheater with 
feed water entering the economiser at 
460° F. The ¡gas temperature leaving the air 
beaters will be approximately 325° F. at 
m.c.r. The complete unit has been de
signed to operate under base load condi
tions for periods up to fourteen months 
with only routine cleaning by soot blowers.

Boiler Drum

The boiler drum, of forged and welded 
construction, will have an internal dia. of 
5 ft. 6 in. and each end of the drum will 
accommodate a single down-comer of a dia
meter to permit full circulation of the 
bqi’.er water to the furnace walls and 
heaters. Provision is also being made for 
suitable branches for connection o f an 
electrically-driven steam pump to be fitted, 
should it be required for circulating steam 
through superheater tubes when raising 
steam or 'laying off the boiler.

To reduce the water entrained with the 
leaving steam, a special baffle and 
cyclone separators will be fitted, so ar
ranged that no portion of the maxed steam 
and water rising in the circulating tubes 
can enter the main body o f " water in the 
drum without previous separation in the 
cyclones. A steam drier will be embodied, 
and a continuous blow-down system will be 
installed.

The complete superheater will consist of 
primary and secondary units with an auto
matically controlled inter-pass attempera- 

tor. The attemperator and automatic con-

trolier is designed with a wide range of 
regulation in order that the final steam 
temperature may be controlled and the 
boiler operated at a reduced final tem- 
perature-of 940° F. in addition to the speci
fied maximum temperature of 975° F. when 
the unit is operating over a wide range of 
evaporation.

Combustion Chamber
The combustion chamber will be of the 

wet-bottom or continuous slag tap design, 
so proportioned that the heat released 
at maximum continuous rating will not 
exceed 21 000 B .T .U .’s per cu. ft. The 
chamber will consist of a primary and 
secondary furnace, with a water-cooled slag 
screen interposedl

Both the primary and secondary fur
naces are to be entirely water-cooled, each 
being of special construction. The primary 
furnace will be lined with 4 in. outside dia. 
steel tubes arranged at 6 in. centres. 
The secondary furnace will be lined with 
water wall tubes of 3J in. outside dia. set 
at 3§ in. centres, thus forming a complete 
water tube box. These tubes will be ap
proximately 68 ft. long between headers, 
and since it is not likely that they can be 
transported and erected in their full length, 
the tube sections will he butt welded in 
situ. There will be no intermediate 
headers.

The whole of the circulatory system 
has been designed to ensure full and free 
circulation through tfoe (convention and 
radiant sections of the boiler.

For disposal of fly ash provision is being 
made for the re-introduction of fly ash into 
the furnace where it will be fused and 
run through the slag tap with the other 
slagged ash. It is hoped that by the adop
tion of this arrangement many of the dust 
disposal troubles usually associated with 
pulverised fuel will be eliminated.

The economiser will be of the steaming 
type, designed to absorb from the 
hot gases the correct amount of heat when 
passing all quantities of feed water up to 
the amount exceeding the m.c.r. rating by 
15 per cent. The inlet feed temperature 
at m.c.r. will be 460° F. at the inlet flange.

Two separate air heaters will be in
stalled. The first, in the hottest gas pass, 
will provide the heat for the primary air 
to the pulverising mills. The second, in 
the cooler gas pass, will provide the heat 
for the secondary air required to com
plete the combustion of the fuel.

The boiler, combustion chamber, super
heater, economiser, and air heaters will be 
provided with steam soot blowers of the
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remote-control and visual indication type. 
Four pulverising mills will be provided of 
sufficient capacity to maintain full output 
at all times with a  repair cycle of one mill 
in every four months. Each pulveriser 
will be fitted with an automatically adjust
able raw coal feeder and rotating classifier.

Special consideration has been given to 
the lay-out of the fuel pipes between the 
pulverising mills and the burners. These 
will be arranged in the most direct manner 
from the mills to  the burners, eliminating 
as far as possible the crossing of one pipe 
over another.

Boiler Starting Equipment
The boiler will be provided with an oil 

lighting-up equipment of the pressure type. 
Burners will be of the automatic electric 
ignition type, permanently fixed to the 
boiler casing and fitted with automatic in
jection and withdrawal mechanism.

The boiler unit will be provided with 
duplicate forced draught, induced draught 
and mill primary air fans. The forced and 
induced draught units will be driven by 
variable speed commutator motors. The 
speed variation will be carried out by 
remote controlled induction regulators.

With regard to the fan units, considera
tion has been given to the maximum con
tinuous output under adverse conditions 
when burning the lowest grade fuel. Ar
rangements have, therefore, been made for 
higher speeds to meet such abnormal con
ditions. In all cases, the fans at the 
lowest speeds have been designed to  deal 
efficiently with a boiler output of not 
more than 100 000 lbs. o f steam per hour.

All the gas and air ducts will be of 
welded construction throughout, and all 
joints will be seal welded to provide a 
complete gas and air tight system. Dust 
hoppers will be provided at .the bottom 
of all vertical gas ducts and adjacent to 
all dampers. Asbestos curtain type 
dampers will be provided in the induced 
draught ducting for sealing off the boiler 
under standby conditions.

The boiler unit will be provided with 
a complete electrostatic precipitator plant, 
arranged outside the boiler house. The 
design will be such as to maintain an effi
ciency of not less than 92.5 per cent, when 
the boiler is operated at m .c.r. The con
centration of dust particles remaining in 
the gas passing to the chimney will not 
exceed 0.4 grains per eu. ft.

A complete automatic combustion control 
system of the boiler will be installed con
sisting of combustion control to vary the 
fuel and air flow in accordance with the 
load. Embodied in this system will be 
included a three element water level con
trol, and coupled with this a -water level 
recorder will be included.

The operation of all controls will be so

arranged that immediate change-over can 
be made from automatic to manual or 
vice versa, o f all or each part of the 
equipment. The system will be operated 
by compressed air. All instruments, con
trols associated with the boiler, turbo- 
alternator, feed pumps and oil fuel pumps 
will be mounted on what is known as a 
unit control board. Assembled on this 
will be the whole of the remote-control 
switches and indicators for the fans and 
all associated ancillary plant including the 
sequence-operated soot blowers, together 
with the steam flow meter, feed flow meter, 
blow-down water meter, continuous blow
down meter, 0 0 2 recorders, draught 
gauges, distance indicating and recording 
pyrometers, superheat indicator, pressure 
gauges, smoke density indicators and 
tachometers.

The turbine will be of the multi-cylinder 
type running at 3 000 r.p.m. It will be 
supplied by steam from the unit boiler at a 
pressure of 1 250 lbs. per sq. in. and at 950° 
F. temperature at the stop valve. There 
will be five stages of feed Seating made up 
of two direct-contact heaters and three sur
face heaters. The surface heaters will be in
stalled inverted with hand bye-pass valves 
situated at basement level.

No automatic bye-pass valves will be 
fitted and all float control valves will be 
contained in accessible chambers outside 
the heater bodies.

In place of the usual atmospheric ex
haust valve 'and exhaust pipe, explosion 
diaphragms will be provided on the low 
pressure turbine casings.

The main turbine oil tanks will be 
situated in the basement. It  is not pro
posed to fit an oil pump driven from the 
turbine shaft, but there will be installed 
two a.c. motor-driven oil pumps and one 
d.c. motor-driven oil pump supplied from 
the station battery. Normally, one a.c. 
motor-driven oil pump would be used but 
should this fail the second a.c. pump 
would come in automatically, and should 
there be total failure of a.c. supply, then 
the d.c. motor-driven pump will come into 
automatic operation.

Condensers
There will be two condensers, each of 

the divided two-flow type with the air and 
condensate extraction systems maintain
ing at the turbine exhaust flange as the 
normal, duty, a vacuum pressure not ex
ceeding 1.25 of mercury when the turbo
alternator is developing its normal out
put of 60 MW.

The condensers will be of the continuous 
service type so arranged that one half of 
the tubes can be cleaned while the other 
half is in service with the turbine carry
ing at least 30 MW load. The condenser
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tubes will be expanded into the tube plates 
at each end.

Each condenser will be equipped with a 
vertical spindle condensate extraction 
pump and on the circulating water system 
each condenser will be provided with an 
independent vertical axial flow circulating 
water pump.

In connection with the turbine a special 
feature is being made of instruments that 
will assist the operating staff to cheek 
vibrations, expansions and deflections.

There will be three boiler feed pumping 
units, two electrically-driven and one 
steam turbine-driven. Each pumping unit 
will be capable of delivering to the boiler 
650 000 lbs. o f feed water at 1 840 lbs. per 
■sq. in. pressure and 460° F. temperature.

The controls will be so arranged that if 
the electrically-driven feed pump drops 
out, the control will operate on the falling 
line pressure and the steam-driven pump 
will be automatically brought into service.

Each electrically-driven pumping unit is 
composed of a  variable speed pump and a 
constant speed pump connected in tandem; 
each pump will develop approximately 
half the feed line pressure at the full out
put of the pumping unit.

Alternators

The turbine will drive main and house 
alternators through a flexible coupling 
housed in the exhaust end bearing of the 
turbine. The main alternator will be wound 
for a terminal voltage of 11 kV and will be 
of the hydrogen-cooled type. The circula
tion of the hydrogen is to be effected by 
propeller type fans mounted on the main 
shaft, the water coolers being mounted 
longitudinally in the alternator housing 
above the windings. Special provision is to 
be made for sealing the shaft where it 
leaves each end of the alternator. Special 
oil circulating pumps and degasifiers are 
to be employed for this service.

The stator core and windings will form a 
sub-assembly and are to be spring-mounted 
within the main alternator frame in order 
to eliminate as far as possible dual fre
quency vibration.

The rotor windings will be specially de
signed to prevent copper distortion and all 
turns will be fully insulated with glass 
and mica insulation.

The house service alternator will be of 
the normal air-cooled design,1 with a water 
cooler fitted in the foundation beneath the 
machine. Propeller type fans will be pro
vided on the main shaft for circulating the 
air. A special feature of the turbo-alternator 
will be the absence of any direct-coupled 
exciters. The exciters will be of the motor- 
driven type and will be provided in 
duplicate, each main driving motor being 
direct-coupled to a main alternator exciter,

a house alternator exciter and a pilot 
exciter.

The : output of the main alternator will 
be taken at 11 kV by bare copper connec
tions to a main transformer step-up output 
to 66 kV. The transformer will be housed 
in a cubicle accessible only from the out
side of the building so as to minimise any 
possibility of spread of an oil fire.

The output from the transformer termi
nals will be taken by bare copper con
nections to the switehgear situated in an 
annex to  the main engine room.

The switehgear annex will comprise four 
floors. The two upper floors will contain the 
main and auxiliary busbars together with 
their associated isolating switches. Below 
the busbars will be an isolator compart
ment containing feeder and potential trans 
former isolators and earthing switches and 
on the floor below will be the main circuit 
breakers.

The partitions dividing the circuits, and 
also those between the switehgear and 
walkways will comprise wire mesh screens 
so that the whole of the switehgear can be 
inspected whilst it is alive.

The circuit breakers will be of the air- 
blast type having a short circuit rupturing 
capacity of 1£ million kVA. As com
pressed air is used for the circuit breakers 
advantage of its presence has been taken 
in order to- provide remote-control of the 
isolating switches.

The outgoing connections from the 
feeder circuit breakers are to be taken 
through bushings in the main wall of the 
building to outgoing overhead lines strained 
off the wall of the building. It will thus 
be seen that no cable connections will be 
employed either for the generators or feeder 
circuits. The only 66 kV cable being used 
in connection with this new extension will 
be that forming the connection between 
the new and the existing 66 kV switch- 
house.

Supply for Auxiliaries
A 6 000 kVA transformer stepping-down 

from the 66 kV busbars to the station 
auxiliary voltage of 3.3 kV, together with 
a house alternator mounted on the mam 
shaft and wound for 3.3 kV, will provide 
the supply for all auxiliaries. The main 
3.3 kV switchboard will comprise truck- 
type switehgear equipped with solenoid- 
operated air break-circuit breakers.

The larger motors will be fed direct from 
the 3.3 kV switehgear and further, trans
formers, all of which will be mourned in 
cubicles accessible only from the outside, 
will be provided for supplying the smaller 
auxiliary motors at 400 V.

In general all motors above 200 H.P. in
cluding the exciter motors will be wound 
for 3.3 kV operation and in the lower 
horse-power category 400 V.
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News in Brief
Tynemouth Clock Lighting— The Watch 

Committee has authorised the lighting of 
all public clocks.

Social Item.— A successful children’s 
party was held in the works canteen of 
Southern United Telephone Cables, Ltd., 
on January 20, under the auspices of the 
Dagenham Cables Sports Club. Approxi
mately 200 employees’ children were enter
tained to  tea followed by an excellent 
concert.

Change of Name.—Exeter Radio and 
Television Services, Ltd., announces that 
aafrom January 1, the 
trading name of the 
company has been 
changed to  R.T.S.
Electronics, Ltd.

Improved Housing 
Estates Lighting. —
T h e  Bermondsey 
Housing Committee 
has arranged for the 
electricity depart
ment to improve the 
lighting of staircases 
and courts on its 
housing estates at a 
cost of £90. The cost 
of the extra current 
for three months is 
estimated at £204.

New Sub-station.— Plans have been ap
proved for the erection of an electricity 
sub-station in Scholes Park Road, for the 
Scarborough electricity department.

Liverpool Heating Plans.— A joint report 
is being prepared by the Liverpool City 
Electrical Engineer, the City Engineer and 
the Director of Housing on the question of 
supplying heat for the central heating of 
buildings from a central distributing 
station.

Street Lighting Conversion.— The South 
Shields T.C. has adopted in principle a 
plan by, the Borough Engineer for convert
ing gas lamps to electricity for street light
ing. The cost will be about £25 000, and 
the work will include the conversion to . the 
automatic system of 500 hand-switch elec
tric lamps and nearly 1 500 gas lamps. The 
Electricity Committee is to bear the cost.

U.S. Synthetic Rubber Programme.—  
According to the Defence Plant Corpora
tion, America’s synthetic rubber pro
gramme is being expanded by the con
struction of new facilities, and the expan
sion of old facilities at a total cost of 
137 000 000 (about £9 250 000) which is 
being advanced by the Corporation for this 
purpose.

Newcastle-on-Tyne Lighting.— It was -e-
ported at a meeting of the City Council that

917 electric lamps, .not including electric 
lighting on the tram routes, had been put 
into operation.

Electrical Purchase.— The Essex C.C. is 
to purchase a Morrison electriear of 10 cwt. 
at an estimated cost of £377.

Edinburgh All-electric Houses.— The
Housing Committee has decided to recom
mend that 810 temporary houses on the 
three sites in the city should be all-electric 
in their servicing.

Electrical Firm ’s Development.— It is 
announced that Smiths English Clocks, Ltd.

h a s  purchased 85 
acres of the Ynysced- 
wyn Estate, Swansea 
Valley, for the pur
pose of factory de
velopment.

Temporary Housing 
Installations. —  The 
Chesterfield Housing 
Committee has re
quested the. Gas En
gineer and the Elec
trical Engineer to sub
mit detailed reports 
and estimates dealing 
with the comparative 
costs and the merits 
of operating domestic 
cookers and wash 

boilers by gas and electricity in 150 tem
porary houses.

E LE C T R IC IT Y  IN TASM AN IA

T HE report of the Tasmanian Hydro- 
Electric Commission for the year ended 

June 30, 1940, states that whilst the pro
gramme originally planned for the exten
sions of the power system had necessarily 
been varied, additional generating plant 
had been erected at both Tarraleah and 
Waddamana stations and had enabled all 
demands for energy to be met. The 
anxiety that had been felt at heavy peak 
periods during the last few years had been 
relieved by the placing into commission of 
new power units at those stations. The 
new power station at Waddamana will ulti
mately contain four units. As the units 
generated last year totalled 698 472 600, 
the output had increased by 4.72 per cent. 
The system peak load was 151 286 h.p. 
and the annual load factor 73.9 per cent., 
compared with 143 500 h . p .  and 74.5 per 
cent., respectively, last year.

Extensions to the distribution system 
had been mostly small, but the number of 
new consumers connected in the rural 
areas was nearly five times the number 
connected in the Hobart Metropolitan area.

TW ENTY-FIVE YEARS AGO 
T7ROM T h e  E l e c t r i c i a n  of 

i  January 23, 1920: In the
joyous comedy at the Criterion 
Theatre, we have a kitchen scene 
where the equipment is all-electric, 
and repartee in which a coal stove 
is stated to be worse, and a gas 
stove the worst possible. Nor do 
we stop there, for in the opening 
scene Mr. Cyril Maude is revealed 
in the act of taking 'an electric I 
light bath.
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Electrical Measurements
The Fixing of Confidence Limits

A T the meeting of the I.E.E. Measure
ments Section on January 19, Mr.

H. J. Josephs read a paper on “  The Fix
ing of Confidence Limits to  Measure
ments,”  of which the following is a sum
mary : —

The idea of significance testing underlies 
most praetical applications of probability 
theory to electrical measurements. This 
paper discussed the problems involved in 
the application of simple tests of significance 
to small sets of measurements. It opened 
with an account of the u>-test, which is 
designed to apply to normally distributed 
variables. This was followed by a descrip
tion of the i-test, which is of particular 
use in dealing with a small number of ob
servations. A method of rapidly applying 
this test was given, and it was shown that 
if the true mean value of a physical 
quantity is unknown the confidence limits 
to be attached to am estimated value ob
tained from the measurements may be 
easily determined. The paper described 
a rapid method of- estimating the standard 
deviation of a set of measurements; it was 
shown that for very small samples the 
extreme-mean or median formed a good 
alternative to the arithmetic mean and 
was often easier to calculate. Pearson’s 
X 2 test of goodness-of-fit was explained and 
illustrated. Emphasis was placed on the 
flexible nature of this test and its relation
ship to the w-test.

Discussion
Sir Charles Darwin, F.R.S. (N.P.L.), 

said the field dealt with in the paper had 
an application in all branches of science and 
industry, and particularly engineering pro
duction, but the electrical industry was 
one in which the methods described were 
probably pre-eminent. Its industrial use 
was begun in the laboratories of the General 
Electric Co. here and of the Bell Telephone 
Co. in -New York. He wanted to urge that 
everybody ought to have a feeling for this 
subject, although he did not suggest that 
everybody should strive to master the tech
nique. For instance, in the design of a 
new form of electric motor, there should 
be one particular man in the team who was 
expert in how to distribute the wind
ings and how to place the copper on 
the armature, and although the rest of the 
team need not be experts like that, every 
single one pf them should have a feeling for 
the subject. It was hoped at Teddington, 
in the not too distant future, to embark 
on a much deeper interest in statistics than 
in the past. He felt there was room for

statistics of the statistics and in that way 
it should be possible to have a fairly good 
knowledge of what machines -would do 
under the conditions in which they were to 
be employed. It would then be fqund that 
certain machines would not need to work to 
such fine limits or tolerances as others. 
In radio engineering, the very important 
quantity which was perpetually discussed 
was signal noise ratio. The signal was 
what was wanted and it was desired to get 
rid of the noise which caused all the 
trouble, and the method described in the 
paper would help materially to achieving 
that object.

Mr. K. G. Hodgson (Standard Telephones 
and Cables, Ltd.) said he was not a 
statistician but an engineer interested in 
the use of statistics, for he appreciated the 
great help which statistical methods could 
be in engineering. It was a valuable tool 
which should be used as fully as possible. 
There seemed to be what he might call 
considerable “  sales resistance ”  to the 
adoption of statistical methods on the part 
of engineers, partly due to the fact that 
statistics was a subject which had been 
largely neglected in the training of engin
eers— at any rate in this country— and also, 
perhaps, partly due to the fact that- some 
of the terminology was, at first, rather 
liable to lead to trouble. The idea of 
“  probability ”  to a man who was 
accustomed to dealing with definite things 
was rather a shock, and attempts should be 
made to ease the way in that respect. One 
of the main functions of statistical methods 
was to obtain the maximum possible 
amount of information from 'the smallest 
possible quantity of data, but some propa
ganda would be necessary to encourage 
that idea as distinct from the one which 
was associated with masses of figures. Once 
the initial resistance to statistical methods 
had been overcome, and they had been 
tried out and found to be very useful, there 
might be a tendency, which would have to 
be checked, ‘to think that statistics would 
do everything and be capable of solving 
every problem. Nevertheless, the value 
of statistical methods could not be denied. 
The use by  the engineer of statistical 
methods did not in any way absolve him 
from exercising his engineering judgment 
to the fullest possible extent. Engineer
ing judgment by itself could go a long w ay; 
statistics by themselves got nowhere, but 
the engineering judgment reinforced by 
statistical methods would go a  very long 
way indeed.

Mr. E. G . T. Emery (London Power Co.,
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Ltd.) dealt with a few aspects of statistical 
methods which he had found presented 
difficulty, and asked if the author could 
suggest some better methods which did 
not involve too much calculation. He also 
criticised the point that the devices men
tioned in the paper were applicable only to 
small samples and expressed the view that, 
as a general rule, statistics should be based 
on the whole o f the available data. In the 
electricity supply industry, use was made 
of the statistic known as the load factor, 
which was the ratio between the half-hourly 
load and the average of all the half-hourly 
loads occurring during the period under re
view. Obviously, the longer the period 
the more likely it was that an extreme 
value would be obtained, so that the set 
o f weekly load factors occurring in any year 
were vastly different from the monthly load 
factors calculated for the same year. The 
annual load factor was obtained in a simi
lar manner, and it semed to bear no rela
tion to either the weekly or monthly values.

Mr. □ . J. Desmond ( J .  Lucas, Ltd.) 
spoke of the application of statistical

Diesel-Electric Shu
A  CONSIDERABLE amount of work 

in the development of the Diesel- 
electric shunting locomotive has been un
dertaken by Crompton Parkinson Ltd., and 
it is their experience that a 3-axle loco
motive weighing approximately 50 tons 
capable of a maximum tractive effort of

Armstrong-Whitworth-Crompton-West loco
motive operating on the Bombay Baroda 

and Central Indian Railway

30 000 lbs. and equipped with an engine 
of nominal rating of 350 H.P. running at 
relatively low speed meets the general 
needs.

Most of the variations in the design of 
such locomotives have been concerned with 
the . form of drive. Originally two types 
were tried; in the first, two single reduc
tion axle-hung motors were located on the 
outer of the three axles by coupling rods. 
Since the motors required the maximum

methods to magnetic measurements, and 
pointed out how, in this way, it was pos
sible to  ascertain differences between one 
operator and another. He also said that 
the results were calculable by a more power
ful technique which the author had not 
mentioned, and concluded by impressing 
on engineers the value of the technique out
lined in the paper.

Mr. G. 0. McLean (Edmundsons Elec
tricity Corporation, Ltd.) said the average 
engineer like himself found some difficulty 
in interpreting the figures obtained by the 
statistical method. Engineers had to make 
decisions on what they thought the figures 
meant and desired to know what confidence 
could be placed in them. Was it possible to 
apply any test to know whether they fol
lowed any known or assumed law ? The 
paper indicated how to answer these 
questions and it would have been of great 
value to have had this paper earlier. He 
added the view that the paper was of such 
importance that it should have been read 
before a meeting o f the full institution and 
not a section.

nting Loco’ Design
space axially on the axles, the frames were 
arranged outside the wheels, and accord
ingly cranks were necessary outside thé 
axle boxes for the coupling rods.

The other initial design had the three 
axles coupled and driven from a jack-shaft, 
in turn driven from a single motor, frame- 
mounted, through double-reduction gear
ing. The principal reasons why the latter 
design was preferred were the better 
location of the motor for inspection, ven
tilation and freedom from, for example, 
track flooding, The motors too could be 
provided with forced ventilation, and the 
air input to the motors could, if desired, 
be readily filtered.

The side-rod drive was used originally 
on- Armstrong-Whitworth shunters with 
Crompton-West equipments, and this type 
has in general been followed both for 
L.M.S. type locomotives and also for the 
Armstrong - Whitworth - Crompton - West 
locomotive operating on the Bombay 
Baroda and Central Indian Railway.

There is evidence, however, that atten
tion is now being given to further develop
ments in the design of this type of shunter ; 
in one ease using two axle-hung motors but 
of the double reduction geared type with 
coupling rods. The principal objectives 
appear to be to simplify, lighten and re
duce the cost of the electrical equipment; 
to cheapen the costs of the mechanical 
parts and to make the mechanical design 
suitable, with the minimum of alteration, 
for application on the various export 
market railways.
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Electricity Supply
Middlesbrough.— The T.C. is to spend 

£42 rewiring the stables at Sandy Flats 
farm.

Lichfield.— The Electricity Committee is 
to provide supply to certain farms at 
King’s Bromley.

Preston.—The T.C. has decided to have 
power systems installed in Council houses 
for heating and cooking.

West Hartlepool.— Seventy temporary
houses to be built for the T.C. are to be 
supplied with electricity and 46 with gas.

Darlington.— The Electrical Engineer is 
to report to the T.C. on the question of 
reducing the condensation from the cooling 
towers at the electricity generating station

Mansfield.— The Corporation Electricity 
Committee has obtained sanction to borrow 
£405 for the provision of additional supp.y 
to Messrs. Barringer, Wallis and Manners 
Ltd.

Easington.— The R.C. is seeking a con
siderable reduction in electricity charges 
for the district, and also an improved 
supply. It is intended to meet represen
tatives of the electricity undertakings to 
discuss the matter.

Liverpool.—The Economy (Special) Com
mittee of the Corporation has approved the 
extension of the existing supply of elec
tricity to the L.M.S. Railway Company’s 
Liverpool-Southport line. The cost of the 
project is estimated at £25 000.

Lichfield.—The Electricity Committee is 
to meet a deputation from the R.D.C. to 
discuss the future development of elec
tricity in the rural district, and other 
matters of interest to the City and Rural 
Councils.

Morpeth.—The T.C. is in touch with ike 
North-Eastern Electric Supply Co. Ltd , 
regarding the supply of electricity to tem
porary houses to be built at Stobhill Gate. 
The firm’s offer of a fixed charge per 
quarter is considered too high by the 
Council and further consideration is to he 
given to the subject.

Lincoln Cooling Towers.— At a conference 
held in Lincoln Guildhall last week to dis
cuss the suggestion put forward by Sir 
Robert Pattinson that the necessary water 
for cooling purposes might be obtained 
from the River Trent, instead of erecting 
cooling towers in Lincoln, it was agreed 
that Mr. C. E. Farran, consulting engi
neer, should prepare and submit a full re
port on the scheme, and any other relevant 
matters for consideration by the Electricity 
Committee.

Glasgow.—The Gas Committee has ar
ranged for the electricity department to 
reconstruct and extend the main switch
board at the sub-station and run duplicate

power and lighting cables to the new 
retort house at Tradeston gasworks at an 
estimated cost of £3 500, and to supply a 
hoisting motor for telpher at Dawsholm 
gasworks at a cost of about £240.

Southwark (London).— The Electricity 
Committee reports that it is necessary to 
provide for all possible facilities for cook
ing and heating under rehabilitation 
schemes. Unfortunately, whilst the under
taking is in a position to provide most 
of the requirements, there are no kettles in 
stock, many having been lost through war 
damage. There is now a possibility of 
being able to purchase 500 kettles at 36s. 
each and the Electrical Engineer is to make 
every effort for the acquisition of kettles. 
The Committee is to seek sanction to bor
row £1 000 for kettles for hire, and also 
for £3 000 for the purchase of meters.

In Parliament
The following are replies to recent 

questions in the House of Commons: —
Electricity Generating Stations (Plant). 

— Replying to Mr. Higgs who asked what 
new capacity had been added to the select
ed generating stations since 1939, Major 
Lloyd George said the new plant which 
had been brought into commission between 
January 1, 1940, and December 31, 1944, 
was approximately 2 650 000 kW. This 
was about equal to the increased demand 
since the war, but difficulty arose owing to 
the fact that the labour for maintenance 
was not as great as it was before the war.

Electricity Supplies.—The Minister of 
Agriculture, in reply to Brig.-General 
Clifton Brown, said that county war agri
cultural executive committees were in
formed recently that applications for 
installing electricity on farms should be 
supported where the supply would result 
in increased production or economy in 
labour, provided the outlay was reason
able having regard to the use which would 
be made of the supply. He was not aware 
that proposed installations falling within 
these terms were being held up by com
mittees. The only restrictions on the in
stallation of electricity on farms were 
those imposed by the limitation of supply 
of material and labour.

Goal, Gas and Electrical Industries (Co- 
m'dination.— In a written reply to Mr. 
Ness Edwards, Major Lloyd George said 
the future organisation of the whole of the 
coal, gas and electricity industries was at 
present receiving consideration, and it 
would be premature to consider regional 
plans such as those suggested;
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Industrial Information
B .E .A .M .A . Contract Price Adjustment 

Formulae.—For purposes of calculating 
variations in (a) rates of pay, the rate of 
pay for adult male labour at January 20 
shall be deemed to be 90s. 6 d .; (b) costs of 
material, the index figure for intermediate 
products last published by the Board of 
Trade on January 20 is 176.2 and is the 
figure for the month of December, 1944.

Little Barford Power Station.—With 
reference to the description of the Little 
Barford power station which appeared in 
our last issue, we have been asked to point 
out that the. wagon tipper, together w ith' 
the whole of the conveying and crushing 
plant, for the coal was designed and built 
by Spencer (Melksham) Ltd.

A Plan for Coal.—The report to the col
liery owners by  Mr. Robert Foot, chairman 
of the Mining Association of Great Britain, 
embodies the results of his investigations 
during a tour of the mining districts and 
contacts with those engaged in the industry 
and his recommendations for the future 
prosperity of the industry. The report is 
published by the Mining Association of 
Great Britain, 53, Parliament Street, 
London, S .W .l.

Notes for Contractors.—The Joint Ap
prenticeship Committee of the N.J.I.C. is 
considering the first report of the Building 
Apprenticeship and Training Council with

a view to formulating a comprehensive 
apprenticeship scheme for the electrical 
contracting industry. It is essential that 
the Committee shall be in possession of up- 
to-date statistics concerning both inden
tured and Category II  boy labour at 
present within the industry, and members 
of the National Federated Electrical Asso
ciation are asked to complete a form of 
questionnaire and return it to the director 
and secretary, Mr. L. C. Penwill, as early 
as possible.

The Cost of Living (War) Addition De
claration for the three months from the 
third pay day in January to the second 
pay day in April, 1945 (and for the pay 
period covered by those pay days) remains 
unaltered.

Attention is directed to a decision made 
by the E.L.M .A., with effect from January 
1, 1945, that the list price of 80 W  5 ft. 
fluorescent lamps has been reduced from 
30s. to 24s.

Amendment slips have been issued by 
the British Standards Institution to the 
following specifications: P.D. 295 to 587,
1940, Motor Starters and Controllers. 
P.D. 296 to 741, 1937, Flameproof Electric 
Motors. P. D. 298 to 170, 1936, Trans
formers for Power and Lighting. P.D. 299 
to 168, 1926, Industrial Electric Motors and 
Generators.

Contracts Open
West Lothian C.C.— Electrical work re

quired in the completion of 42 partly built 
houses in 11 blocks at Winchburgh. Par
ticulars from Mr. J. G. B. Henderson, 
County Clerk, County Buildings, Linlith
gow.

Belfast T .C ., January 29.—̂ Supply of four 
electric truck batteries, each of 201 cells, for 
the gas department. Particulars from the 
Manager, Gasworks, Ormeau Road, Belfast.

Eston U.O.C., January 29.—’(1) Supply, 
erection and setting to work of a steel 
kiosk sub-station, complete with one 300 
kVA power transformer and h. and l.t. 
switchgear; (2) supply and laying of about 
600 yds. 15 l.t. 4-core cable. Particulars 
from the Electrical Engineer, Middles
brough Road East, South Bank, Middles
brough.

Frome U.D.C., January 31.—Supply and 
installation of an electrically driven centri
fugal pump set capable of delivering 40 000 
gall, per hr., together with electric motor, 
starting gear, etc., at Egford Waterworks. 
Particulars and form of tender from Mr.

B. H. Parkes, Public Offices, Frome; de
posit, of £2 2s.

Dundee T.C ., January 3 1 .—Supply of 
multi-core h.v. and l.v. paper and insu
lated cables. Particulars from the Cor
poration, City Chambers, Dundee.

Gellygaer Ü .D .C., February 3.— Supply 
and delivery of (a) indoor and outdoor 
transformers ; (b) kiosk complete with
switchgear and accessories; (c) e.h.t. and
l.t. cable; (d) overhead line equipment 
and (e) wood poles. Specification from 
the Electrical Engineer, Electricity Offices, 
Hanbury Road, Bargoed, Glam.

Beverley C.C. February 1 3 .—  Supply, 
laying, jointing, connection to mains and 
sundry work in the installation of a new 
electric ring main cable to serve the 
Beverley Emergency Hospital. Particulars 
from County Architect, County Hall, 
Beverley.

Overseas
Galway, C.C., February 1.— Electrical 

installation at nurses’ home extension, 
Central Hospital, Galway. Particulars, 
from J. P. Tierney and Co., 44, Kildare 
Street, Dublin.
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Company News
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B e n n i s  C o m b u s t i o n ,  L t d . — I n t m .  d i v .  
5% (same).

B e l f a s t  R o p e w o r k  C o .  L t d . — Fin. div. 
on ord. 4J% (3J%), makg. 8%' less tax
(7 % ) .

A n g l o - A m e r i c a n  T e l e g r a p h  Co . L t d . —  
Bice. div. o n  ord. 1|% (same)-for yr., mkg. 
3 f% , and fst. and fin. on defd. of 1J% 
(same).

R. A. L i s t e r  a n d  Co. L t d . — Fin. div. on 
ord. 5% (same) and bonus 6% (same) 
makg. 16% (same), less tax, for yr. to 
Sept. 30, 1944. Y r ’s. net pft. is announced 
as £127 735 (£136 839)

E l e c t r i c a l  A p p a r a t u s  Co . L t d . — Net 
pft, to Aug. 22, £19 856 (£14 517). Gen. 
res. £5 000 (£5 500), pref. divs. £3 422, 
ord. div. 15% (same) £4 549, fwd. £30 290 
(£23 405).

A m e r i c a n  T e l e p h o n e  a n d  T e l e g r a p h  
C o.— Net income for qr. ended Dec. 31, 
of 841 119 000 (82.13 per sh.) (841 604 457, 
or 82.22 per sh.) Prelimy. report for 1944 
shows net inc. 8163 138 000, or 88.54 per 
sh. (8168 530 764, or $9 per sh.).

R i t O e r n ’ k R u b b e r  W o r k s ,  L t d . — F i n .  
div. on ord. 6J% and bonus 2% , mkg. 12% 
less tax for 1944 (same). Tradg. pft. for 
1944, according to prelim, statemnt., 
£85 844 (£67 661). Net pft. after tax, was 
£18 210 (£19 334).

B e n n  B r o t h e r s  L t d . — The directors of 
Benn Brothers, Ltd. (publishers of T h e  
E l e c t r i c i a n )  have declared a dividend of 
3% on pref. shs. for the half-year ended 
December 31, 1944, and intm. div. of 5% 
on ord. shs. (same) both less tax, payable 
Feb. 15.

J. S a m u e l  W h i t e  a n d  Co . L t d . —Tradg. 
pft. to Sept. 30 (after deprecn. and taxatn) 
£58 374 (£58 590), plus rents and transfr. 
fees £319 (£400), mkg. £58 693 (£58 990). 
To dirs.’ fees £2 750 (same), net pft. 
£55 943 (£56 240). To war damage £2 966 
(£2 244), defd. repairs £3 000 (£18 000), to 
'gen-1, res. £25 000 (same), pref. div. £4 200, 
ord. div. 6|% £18 200 (both same) fwd. 
£12 126 (£9 549).

M a n a o s  T r a m w a y s  a n d  L i g h t  Co . 
L t d . — Operatg. recpts. to April 30, 1934, 
£87 092 (£93 690), plus exch. difE. nil
(£125), int., etc., £228 (£664), debts writ
ten off now recovered £755 (£1 386), mkg., 
with £2 736 carried to blce.-steet, total 
£90 811 (£95 865). Operating exes.
£84 746 (£77 109), renewals nil (£8 000), 
exch. diff. £494 (nil), London exes. £1 488 
(£1 247), dirs.’ fees £850 (same), taxatn. 
£1 954 (£7 394), deb. redemptn. £1 279 
(£1 265), deb. int. nil (same).

E. K. C o l e  L t d . — The annual meeting 
was held at Aston Clinton on January 16. 
In the course of his address, Mr. W. S.

Verrells, the chairman and joint managing 
director, said the accounts for the financial 
year ended September 30, reflected sub
stantial progress in the activities of the 
company. The Ekco radio equipment had 
earned a high reputation both in the 
Supply Ministries and the operational ser
vices. During the past year the radio and 
television division had also joined in the 

‘ co-operative effort between the radio in
dustry and the Board of Trade in the 
manufacture and distribution of the com
pany’s quota of the- “  civilian war-time 
receiver.”  Closely allied with the radio 
work of the company was their plastics 
division, which had been expanded to meet 
the demands for component parts, not only 
for their own equipment but for that of 
many other contractors. The directors 
were mindful of the fact that before the 
war the radio industry as a whole, with 
the exception of one or two of the longer 
established companies, gave comparatively 
little or no attention to the developippnt of 
export markets. Realising that in the 
national interest, for the welfare of in
dustry as a whole, as well as in their own 
company’s interest, post-war export trade 
must be developed to the utmost, the 
management intended to devote much of 
its energy to this end.

Metal Prices
Mon day, January 22.

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

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

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

Iron and Steel—
Pig Iron (E. Coast

Hematite No. 1)... per ton £ 6  18 6
Galvanised Steel W ire

(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. lOd.

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.
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Commercial Information
Mortgages and Charges

N o te .— The Companies A c t o f  1908 provides that 
every M ortgage _ or Charge shall be registered within 
21 days after its creation, and that every com pany  
shall, in its annual sum m ary, specify the tota l 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 sum m ary, is given— m arked 
with an * —follow ed by the date o f  the summary, but 
such tota l m ay have been reduced.

N a t i o n a l  F i r e  P r o t e c t i o n  C o . ,  L t d . ,  
Richmond (Sy).— Dec. 14, assignment, se
curing to Barclays Bank Ltd. all moneys 
due or to become due to the B ank; charged 
on contract moneys. *i£38 685 Oct. 13, 
1943.

D o w s i n g  C o .  ( E l e c t r i c a l  M a n u f a c 
t u r e r s )  L t d . ,  London, S.E.— Jan. 5 , as
signment, securing to Barclays Bank Ltd. 
all moneys due or to become due to the 
Bank; charged on contract moneys, * £ 5 0 0 .  
June 20, 1944.

County Court Judgments
N o tb .— The publication o f  extracts from  the 

“  Registry o f  C ounty Court Judgments ”  does not 
imply inability to p a y  on the part o f  the persons named. 
M a n y  o f  the judgm ents m ay have been settled between 
the parties or paid. Registered judgm ents are not 
necessarily fo r  debts. They m ay be actions. B u t the 
R egistry makes no distinction. Judgments are not 
returned to the R egistry i f  satisfied in the Court books 
within 2 1  days.

W a r n e r ,  Leslie C . ,  Ashleigh, Penn Road, 
Penn, Wolverhampton, radio engineer. 
£20 11s. lOd. Nov. 14.

L e a v e r ,  H. G. (mala) 19, Stonecot Hill, 
Sutton (trading as British American Radio 
Service). £28 11s. 3d. Nov. 6.

Coming
Friday, January 26. (To-day.)

I.K.K., N.W. CENTRE, RADIO GROUP— Man
chester. In form al discussion, “  High Fre
quency H eating.”  6 p .m .

ILLUMINATING ENGINEERING S O C I E T Y  
(Birm ingham  Centre). — Im perial Hotel.
“  Brains Trust.”  6 p.m .
Saturday, January 27.

ASSOCIATION OF SCIENTIFIC PHOTOGRAPHY.— 
Caxton Hall, W estm inster, S.W, “  E lectric Dis
charge Lamps fo r  P hotography,”  H. K. Bourne.
2.30 p.m .
Monday, January 29.

I.E.E., S. Mid . Ce n tr e , B ad io  Section  — 
Birm ingham . “  Television,”  Dr. D. C. Bspley.
6 p.m .

Wednesday, January 31.
X.E.E.. M.E. STUDENTS’ SECTION.—Newcastle- 

on-Tyne. Join t meeting with the N.E. Coast 
Institution o f Engineers and Shipbuilder®. 
“ A  Soviet Steel W orks During the F irst Five 
Year® Plan,”  Mr. Lasylo. 6.30 p .m .

INSTITUTE OF WELDING.—Institution o f Civil 
Engineers, W estminster, S.W.l. Discussion,
“  W elding in Higher Technical Education,”

C o c k r i l l  (male), 46, Lea Hall Road Bir
mingham, electrical engineer (trading as 
Electrical Installation, (Birmingham) ). 
£17 6s. 4d. Nov. 16.

J o s e p h s ,  J. (male), 34, Arnyards Road, 
Cobham, radio dealer and electrical engin
eer. £56 16s. 3d. Nov. 28.

Notices of Intended Dividends
W i i i s t o n ,  George Stanley, 112, West 

Street, Crewe, Ches., electrical engineer. 
Claims to be sent by Jan. 29, 1945, to 
*he trustee, Mr. Percy Manley Milward, 12 , 
Lonsdale Street, Stoke-upon-Trent.

W a i n w r i g h t ,  Basil Josolyne, 2, Hillcrest 
Gardens, Dollis Hill Lane, Cricklewood, 
N .W .2, lately carrying on business as 
“  Wainwright Neon Displays,”  at 197, 
Wells Road, Shepherds Bush, previously at 
14, St. Thomas’ Road, Harlesden, N.W.10, 
electrician. Claims to be sent by Jan. 30, 
1945, to the trustee, Mr. Percy Philips, 76, 
New Cavendish Street, London, W .l.

G l o s s o p ,  Arthur Austin, 33, Parkhead 
Crescent, Eoclesall, Sheffield, lately carry
ing on business at 7 and 12, Norfolk 
Market Hall, Sheffield, radio service en
gineer and radio dealer. Claims to be sent 
by Jan. 30, 1945, to the trustee, Mr. 
Arthur Harold Ward, 55, Queen Street, 
Sheffield, Official Receiver.

E l e c t r i c a l  U t i l i t i e s  L t d . ,  Rosedale 
Works, Rosedale Road, Richmond, Surrey. 
Claims to be sent by Jan. 31, 1945, to  the 
liquidator, Mr. C. L. Walker, 10-11, Park 
Place, St. James’s Street, S .W .l.

Events
opened by Prof. H. Wrighit Baker and H. 
Miartin. 6 p.m .
Thursday, February 1.

I.E.E.—London, W .C .2. “  A  Survey o f  X-Rays 
in Engineering and Industry,”  V. E. Pullin.
5.30 p.m .
Friday, February 2.

I.E.E., N.E. STUDENTS’ SECTION—Newcastle- 
on-Tyne. “  Carrier W ave Telephony,”  C. A. W. 
M arriott. 6.30 p.m .

ROYAL INSTITUTION OF GREAT BRITAIN — 
London, W .l. “  Metal Crystal® and Crystal 
Strength,”  E. N. da C. Andrade, F.R.S. 
5 p .m .
Saturday, February 3.

I.E.E.. LONDON STUDENTS’ SECTION.—Lecture 
and dem onstration o f .stage lighting at the 
Strand Electric and Engineering Co.. Ltd., 
F loral Street, W.C.2. 2.30 p .m .—I.E.E., N.W. 
STUDENTS’ SECTION, Manchester. ‘ ‘ T h e  
Students’ Lecture,”  “  The Cathode-Ray Tuhe 
and Its A pplications,”  Dr. W . W ilson.

.i tN'OR i nstitution of en gin eers . N.W. 
SECTION.—M anchester. Annual general meet
ing. “  F actory  M anagement,”  F. Burgess.
2.30 p.m .
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PRECISION TYPE 
Illustration shows an example 
of an N.C.S. Frequency Meter 
of Precision type, complying 
with B.S.S. No. 89 — 1937 
for short-range precision 
accuracy, being within 0T% 
of the mean value of the 
frequencies shown on the 
scale.

These instruments are inde
pendent of voltage and tem
perature variations over wide 
limits and develop no self
heating errors. Low v.a.
consumption.

Supplied with 90, 150, or 
200 deg. scales.

INDUSTRIAL TYPE 
Industrial Type Frequency 
Meters are also available in 
all sizes from 4 in. to 12 in. 
diameter dials with 90 deg. 
scales (approx.).

N a id e r L ipm an Paten ts

N.C.S. PRODUCTS include all types 
of Measuring Instruments, Indicating 
or Recording, Switchboard or 
Portable. Also Protective Relays, 
Synchronisers,Circuit Breakers, Earth 
Leakage Trips, etc. Every unit is 
designed for maximum operating 
efficiency, reliability and durability, 
prices being competitive without 
sacrifice of quality.

Q uo ta tio ns on requ est.

N ALDER BROS. & THOM PSON LTD.
C lissJd  236Sn(Vlines) DALSTON LANE WORKS, LONDON, E.8 0 cci«/ee& o n d o n .
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PRESSPAHN.LTD.
E le c tr ic a l In su la t iv e  M ateria l M a n u fa c tu re rs

E ST . 1900

Telephone : 
B R A D F O R D  S050

Telegrams & Cables : 
“ P R E S S P A H N ”  

B R A D F O R D  
R E G IS T E R E D  O F F IC E S  : v
3 8  W E L L  S T . ,  B R A D F O R D ,  England

HOWELLS (ELECTRIC MOTORS) LTD.
H A N LEY , STOKE-ON-TRENT, ENG LAND

C. Clifford &  Son Ltd.
BIRMINGHAM

PHOSPHOR 
BRONZE

" Trademark!' ” TUBES, SHEETS, RODS & WIRE
T o  the latest A ir  Ministry, Admiralty, W ar Office 

and B .S . Specifications. The COOPER-STEW ART ENGINEERING Co. L td . , 
136-7, Long A c re , London , W .C .2

“  F a n less  ”

Totally Enclosed
M o tors

•  All sizes from \ to 5 h.p. now avtailable

•  No larger than protected type

•  Supersedes all fan-cooled types

LONDON : Palmers Green 5428 

M AN CHESTER  : Dldsbury 4709

BRISTO L : 25916 

N EW CASTLE : 28617

BIRMINGHAM  : C .entra l 7909 

S T O K E -O N -T R E M T :  29624
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T h e  equipment of post-war homes 
will be just as important as the building 
o f them. The housewife who has ‘made 
do’ during the war years is going to 
demand labour-saving efficiency in her 
peacetime home.

With that thought in mind, Sadia 
have perfected their U.D.B. (UNDER 
DRAINING BOARD) Electric Water 
Heater. Compact and space saving, as 
its name implies ; efficient and labour 
saving in use, the Sadia U.D.B. 
is simple to install and economi
cal to run. It will work with 
the existing hot water system or, 
in summer, entirely electrically.

It provides a c o m p le t e  h o t  w a ter  
s e r v ic e  with the minimum of trouble: 
there are no maintenance problems 
where a Sadia is concerned. The 
Sadia U.D.B. will be available in 
two sizes — 15 gallons and 20 gallons 
capacity — for installation in post
war hom es. Ask for  further 
particulars.

S / I  D I A T Y P E  U . D . B .

AU TOMATI C E L E C T R I C  W A T E R  HE AT ER

A t  \d. p e r  u n it it  c o m p a r e s  fa v o u r a b ly  w ith  a n y  o th e r  ty p e  o f  w a ter  h ea tin g . 

Aidas Electric Ltd., Sadia Works, Rowdell Rd., Northolt, Middx.
Scottish Agents: W . Brown & Co. (Engineers) Ltd., 89 Douglas St., Glasgow. C.2.

'Phone : 
W A X low  1607,
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R E S I L I E N T  C O M P O U N D  SH E A T H

MR.  H Y D R O - C A R B O N
R e g i s t e r e d  t r a d e  M ar k  

(May I I th I 943)

This new STERLING War Emergency Cable, although not 
T.R.S., is an unusually effective replacement for Tough 
Rubber Sheath Cables, It is available in 1 044, 3/029, 3/036 
and 7/029 in Single, Twin and Tri-Core. Fullest details, 
samples and prices will gladly be sent on request but 
orders for this War Emergency Cable in common with all 
Rubber, Synthetic Rubber and Thermo-Plastic Insulated Cables 
and Flexibles, are subject to the rules and conditions of CP. 104.

C A B L E S  OB Q U A L I T Y
M A N U F A C T U R E R S  OF A L L  T Y P E S  OF 
RUBBER, SYNTHETIC RUBBER AND THERMO
PLASTIC INSULATED CABLES AND FLEXIBLES

All Sterling C a b les  are entirely  British 
+ M ade to B.S. and G .D .E . Specifications.

Sterling C a ble  C o . Ltd., Q u e e n s w a y ,  P on d ers  End, M iddx. 
T e l :  H O W ard 2611—con trollin g  Lancash ire C a b les , Ltd. 
Specia lis ing in P aper Insulated High & L ow  T en sion  C a b les
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5 All M i
STUDDING

•  W e  are now able to 
supply Brass or Steel 
Studding from stock 
in the following sizes :

0—« BA
i<¥ f"  Whitworth

Supplied in 12 inch 
lengths in gross bundles. 
Special lengths supplied 
to order.

We are m anu fa cture  rs  
o f  S c r e w s ,  Small Tu rn ed  

Parts  and In se rts .

En q uir ie s  invited.

AVIS & TIMMINS L-D
Head Office: B ILLET  ROAD • W A LTH A M STO W  • LONDON • E .I7

Telephone: Larks wood 2244 and 4441

Gfl

Wherever and whenever intercommuni
cation telephones are concerned keep the 
name Ericsson in mind. Thus you will be 
sure of 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.a (HOLborn 6916J
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L  T I L I 1 I I |IL 
■ Ł  T E R M I N A L  B O X E S ,

These boxes have solved the problem  of ierminating  

overhead low tension lines arranged in vertical formation. 
Jointing is easy, the conductors loop direct to the conductor 

fittings, and the box itself fits snugly alongside the pole. 
Available for twin and 3-core cables up to 2,200 volts working 

pressure, and for 4-core and 5-core cables up to 660 volts. 

Full details are given in catalogue U.E.11.

H E N L E Y
ELECTRICA L D ISTRIBUTIO N  EQUIPM ENT

W.T.HENLEYS TELEGRAPH  WORKS CD.LTD. MILTON COURT. WESTCOTT. DDRKING. SURREY

keep insulating oils

CONSTANTLY
AT PEAK EFFICIENCY
The occasional circulation of the oil in a 
transformer through a Stream-Line filter 
will ensure full insulating qualities at 
all times.
Batches of carbonised switch oil can be 
readily delivered in condition equal to 
new.
The filter is simple—compact— portable 
—and of unrivalled efficiency.

A sk  a U ser!
WRITE FOR DETAILS TO-DAY

STREAM-LINE FILTERS

M odel N I9 X  
— 60 g.p.h. 

O thers avail
able  from  5 
to 450gallons 
-per hour.

S t  te a m -¿J— ute ^ T tiie ti

H ELE-SH A W  W O RK S, IN G A TE  PLA CE , LO N D O N , S.W.8
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V I B R A T I O N  PROOF FUSES
T he extreme severity o f  wartime conditions has enhanced 
the reputation o f  Slydlok fuses. T o . those interested in 
5-100 ampere size fuse units for any purpose whatsoever; 
but particularly for positions subject to vibration.

The S L Y D L O K  fuse answers all problems o f  
spacing, mounting, connecting, wiring, sealing, 
ageing, rupturing and maintenance. Get your name 
on our mailing list for advance information o f  new 
developments as they are available.

IGRANIC ELECTRIC C?LTD 
BEDFORD & LONDON

Equip your electrically driven machines 
with the “ r ig h t”  control gear —  
IGRANIC, which will give positive 
protection to m otor and machine and 
keep them working to secure m aximum  

production.

Illustration shows IGRANIC Contactor 
Panel for control o f Travel motion o f 

6-ton Slab Charger for Steel M ill.

U9D
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THIS M A R K  IS YOUR

G U A R A N T E E
OF A GOOD QU AL I TY  
P R O D U C T

BARE CO PPER,CADM IUM  COPPER & BRONZE* W IR E S  
STRIP, STRAND, BARS, RODS, SEC TIO N S, TROLLEY  
W IRE, OVERHEAD LINES, TELEPHONE & TE LE G R A P H  
W IRES, F INE W IR E S , RADIO AERIAL W IR E ,T A P E S  & 
BINDERS* COM MUTATOR COPPER, COPPER FORGINGS, 
FUSE W IR E S , E A R T H  R O D S , R A IL  B O N D S , ETC .

F R E D E R I C K  S M I T H  & CO.,
( Incorporated in The London Electric Wire Company and Smiths Limited)

A N A C O N D A  W O R K S ,  S A L F O R D ,  3 L A N C S
Telephone: BLACKFRIARS 8701 (8 Lines) Telegrams: ANACONDA MANCHESTER



THE ELECTRICIAN January 26, 1945

T E R M IN A L  B O A R D  FOR 
A U X IL IA R Y  W IN D IN GCU R R E N T -

TRAN SFO RM ER

•B U SBARS
FL U S H -M O U N T IN G  
IN S T R U M E N T

S A FE T Y
'SH U T TE R S

•R A N S FO R M ER
SPO U TS

R A C K IN G
H A N D LE

B A LA N C E D
P R ESSU R E
CO NTACTS

I M P R O V E  Y O U R  L I G H T I N G  in  c o n s u l ta t io n  w ith  
•M E T R O V IC K ’S IL L U M IN A T IN G  E N G I N E E R S

Printed in Great Britain by B t r a k e r  B r o t h e r s  L t d . ,  194-200, Bishopsgate, E.C.2, and published by 
B * n n  B r o t h e r s ,  L td., at Bouverie House, 154. Fleet 8treet, London, E.C.4.—Friday, January 26, 1945,

T IM E  FU S E S

OIL CIRCUIT
B R E A K E R
H A N D LEy

politechnik V O LT A G E  -  
TR A N S F O R M E R

F/K 401

M AX. RAT IN G
600 Amp. 11,000 Volt.

RATED  BR EA K IN G  C A PA C IT Y  IN  
A C C O RD AN CE W IT H  BS116/1937

100 MVA at 3.3 kV. 
150 MVA at II kV. 

Send for further particulars

lC K e r s
ELECTRICAL CO.. LTD.
T R A F F O R D  P A R K  — M A N C H E ST E R  17.


