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

H PRODUCTS ARE

a t e d
VITAL SERVICE
“ T hat w hich is b u ilt soundly, endures w ell.” 
T he great tru th  of this sta tem ent is being 
repeatedly proved by the activ ities of all 
sections of the B ritish war m achine. And in 
none of the th ree Services, perhaps, is this 
m ore m arked than in  th e  successes achieved 
by the Royal Air Force.

T he same degree of carc and sk ill w hich goes 
in to  the tra in ingo f personnel and the bu ild ing  
of p lanes is expressed in the m anufacture  of 
C rabtree e lec trical products. The design of 
C rabtree Ironclad  “ C om pact” Switch Socket- 
outlets, for exam ple, is based upon a wide 
appreciation of practical requirem ents and 
only the finest m aterials are employed in 
the ir construction . They are offered in  2, 5 
and 15 amp. pa tterns and are in every way 
suitable for service w herever contro l un its  of 
a robust character — both elec trical and 
m echanical—are called for.

“  Crabtree“  (Registered) 0 5 3 7 /14. Advt. of J .  A. Crabtree &  Co. Ltd.. Walsall, England
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a c c u ra te ly  DIE-PRESSED PORCELAIN

does a better job 

saves your assemblers’ time 

cuts down wastage

TAYLO R T U K N IC L IF F  <Sr CO. LTD ., Head Office: Eastwood, Hanley, Staffs. London: 8b,Streatham Hill, S.W.2 
Factories at Hanley, Stone and Long ton, Staffs.

Telephone: Tulse Hill 5255-6 and Stoke-on Trent 5272-4

TAS/TT.43



BRIT ISH  IN SU L A T E D  CA B LES  LTD.
H ead  O ffice  : P R E S C O T , L A N C S . T e l.  N o . : P R E S C O T  6S7I

April 13, 1945 T H E  E L E C T R IC IA N

power transmiss ion line job

Part of a 66 kV  Transm ission  Line for the Malakand 
H yd ro  Electric Scheme, erected by B . I. ,  w ho  w ere also 
the first to  erect a 132,000 V o lt  O verhead  Transm ission  
line in the British  Isles. T h e ir  specialised experience, 
extending over fifty years, is available to  engineers 
th rough  the “ B . I .  Technical A d v iso ry  Service.”
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THE ELECTRICAL AGE
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After the war the young men and women who set up their homes will 
demand all the help electricity can give them. There are few places in this 
country where electricity is not available,, so the millions of new houses that 
will be built will need millions of electrical installations.

The M .E.M . factory is ready to turn over its great producing capacity 
to meet this demand immediately post-war reconstruction begins.

Q U A L IT Y  IN  Q U A N T IT IE S  — In the self-contained M .E.M . factory 
electrical gear and equipment of high quality can be turned out in vast

quantities at low cost. This is the New 
Craftsmanship which maintains high standards 
by good design and vigilant testing, at the 
same time cutting out waste by mechanisation 
and good management.

SWITCHGEAR • M O T O R  STARTERS

FUSEGEAR • ELECTRIC FIRES
M .E.M . “  Mernroy ”  oivticnjuse.

MIDLAND ELECTRIC MANUFACTURING CO. LTD., TYSELEY, BIRMINGHAM, 1,
London Showrooms & Stores : 21-22 Ralhbone Place, W.l : Manchester Showrooms & Stores: 43-50 Chapel St.,Salford,3
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Barrel constructed of special 
ceramic. Ends precision ground 
to form perfect bedding for 
spun-on end caps

Fuse Element of special construction. In
corporating patented features to ensure 
low w orking temperature.

Special lattice construction 
of fuse elements allows 
full advantage to be taken 
of arc-quenching proper
ties of graded quartz 
filling.

Outer end caps, forced on under heavy 
pressure and electrically soldered In 
position can be fitted w ith wedge type 
contacts (upper illustration) or  bolted type 
contacts (lower illustration).

H. R. C . Cartridge Fuse fitted to a por
celain carrier as used in IS C O  Ironclad 
Service Fuses, etc.

H E N L E Y ’S w ere the pioneers of the 
Sho rt  Break Cartridge  Fuse for use in 
underground ne tw ork  boxes.

Th edesign  of H E N L E Y  H.R.C. Cartridge  
fuses is based on  accumulated practical 
experience and continuous technical 
study.

Every H E N L E Y  C artr idge  Fuse is a 
scientifically constructed piece of pre
cision apparatus, efficient in operation 
and thorough ly  reliable.

O f  special interest to Engineers are the 
extensive series c f  short  circuit tests 
carried out by independent laboratories 
and electricity supply undertakings.

Full details of these very com prehensive 
tests are given in Booklet W .F.

W.T.HENLEYŚ T ELEG R A P H  WORKS C0.LTD.MILTON COURT.WESTCOTT.DORKING. SURREY



viii THE ELECTRICIAN April 13, 1945

T h e  Services and war-time 
industry are familiar w ith  the 
high standard of dependable 

o f *• A  V O  ”  Electrical 
They will 

dom inant factor 
post-war rebuilding of 

ou r great industries and the ad
vancement of amenities w orthy 
of a w orld  at well-earned peace.

In the belligerent Interim, orders 
can only be accepted which bear 
a Government Contract Number 
and Priority Rating.
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ELECTRONIC A I D S  fo r  I N D U S T R Y

will revolutionise 
paint-spraying

(hel O  one can dispute that for speed the spray gun w ill beat 

the paint brush every time. But w hen spraying small 

objects a lot o f  paint is inevitably wasted. Further, unless 

the gun is sk ilfu lly  used, ‘ runs ’ and ‘ tears ’ w ill form, 

necessitating rubb in g  dow n  and a re-spray.

N o w  com es e lectronic paint-spraying. The  object 

to be sprayed is placed w ith in  an electrostatic field w hich  

attracts the paint m olecules as they leave the gun. Incredib le  

though it may seem, an article can be sprayed sim ultaneously 

on  all four sides w ithout rotating it ! B ig  savings in time 

and material are forecast for this new  method.

A s  m akers o f  Capacitors fo r Radio, Te levision  and 

Industrial applications we are naturally interested in all 

e lectronic developments. Indeed, o u r  Research Engineers are 

being continually called upon to develop special types to meet 

new  applications. W h e n  planning you r post-w ar program m e 

we invite you  to subm it yo u r  capacitor problem s to us.

A • H  • H U N T  L T D  • L O N D O N  • S • W  • 1 8  • E S T A B L I S H E D  1 9 0 1
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The new Crompton "W arm  W hite” Fluorescent Tube will be welcomed for 
applications calling for mellow and genial light. Equal in efficiency to the 
“ Daylight ” tube, which remains unsurpassed as a light source for industry, the 
friendly radiance of the “  Warm White ” Tube opens a new field for the application 
of fluorescent fighting. The Crompton “ Warm White ” Tube is only 24/- and 
the Crompton “ Daylight ” Tube has been reduced in price to the same figure.

Zk m w

CRomPTon
WARM WHITE” FLUORESCENT TUBE

C R O M P T O N  P A R K I N S O N  L I M I T E D ,
E L E C T R A  H O U S E .  V I C T O R I A  E M B A N K M E N T ,  L O N D O N ,  W . C . 2
Telephone : TEMple Bar 5911 Telegrams : Crompark, Estrand, London
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E L E C T R O L U X
REFRIG ERATO RS
o p  e r  a t e  e  q u a i l s #  w e l l  

b y  E L E C T  I t  I C I T Y ,  € A S  

o r  I®  A  I t  A  E F I M  . .  .  .  

M a  v i s i f /  n  o  m o v i n g  

p a r  t  ^  E l e c t r o l u x  

i t  e  f  r  i  g  e  r a  t o r s  a r e  

s i l e n t  a n d  f r e e  f r o m  

v i b r a t i o n  * .  «, .  « • 

is  f l u  i l  t - i  n "  a n d  F r e e  

S t a n d i n g  M o  d  e  I  s  

w i l l  b e  a v a i l a b l e *

ELECTROLUX LTD. LUTON BEDS.
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V e r y  m a n y  
breaking capacity 
tests  have been 
carried o u t  on 
this breaker to  
e s t a b l i s h  i t s  
worthiness as an 
“ F.P.” product.

FERGUSON, PA ILIN  LIM ITED
M A  N C H E S T E R ,  II

■phone  O R O V L S D E N  1 3 0 1 ' ( 6  l i n e s )  
B I R M I N G H A M -  S u t t o n  C o l d f i e l d  2 7 4 4

N G L A  N
L O N D O N ;  T e m p l e  B a r  8 7 1 1 / 2  

G L A S G O W :  C e n t r a l  5 0 8 0

HERE

6 kV B R E A K E R
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T H E  Dom estic  Standard Fused Plug and 
Socket, the famous new Dorm an  

product, has been installed in the first 
tem porary w ooden Bungalow s fo r  the 
homeless, erected by Poplar (London) 
Borough  Council.

M any o ther local authorities are specify

ing Dom estic  Standard, the one universal 
plug fo r appliances from  a clock to 3 K .W . 
230 volt.

The  plug and socket m uddle has been 
swept away by this small, neat newcom eri 
and absolute inter-changeabillty —  the 
Ph ilosopher’s Stone of Plug and Socket 
designers— has at long last been achieved.

W r it e  now  for literature and prices.



W-E ST ING H OUSE

M E T A L  R E C T I F I E R S
W E S T IN G  H O U S E  B R A K E  & S IG N A L  C O .  LTD ., P E W  H IL L  H O U SE ,  C H IP P E N H A M ,  W IL T S
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For nearly 20 years W estinghouse Metal Rectifiers have been 
called upon to  perform a g rea t variety of duties, ranging from 
small Instrument w o rk  to  high voltage for  electrostatic p re 
cipitation o r  heavy curren t  for electrodeposition.
The Illustration shows a typical .installation of an automatic 
magnetic plating plant w here  metal rectifiers are used for th ree  
different functions— (I)  D.C. cu r ren t  to  the  v i t ,  (2) cu r ren t  fo r  
th e  rotating magnet to  hold the  w ork ,  and (3) D.C. supply for 
th e  variable speed m o to r  rotating the  magnet
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ROTHIIIiLL
CABLE INSULATING PAPER

TulU) (2unelltCo.fad.
♦ The Pioneers of Twtn-wire Papers for Printers

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

The reliability of the 
generating plant is the 

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

reliability ' of the cable is 
t h a t  o f  it s  i n s u l a t i o n !  

That is w hy leading cable 
manufacturers use Tu llis 
R u s s e l l  R o t h m i l l  C a b le  
Insulating Papers. Rothm ill is 
renow ned for its uniform ly 
highquallty.and isguaranteed 
free from  metals and grit. 
A  complete range is m anu
factured. W r it e  for details.
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ELEC T R IC  LA M P S  & SUPPLIES L IM ITED. 38/39 Upper Thames St.. London. E.C.4

Branches: Belfast, Birmingham, Bristol, Cardiff, Dublin, Glasgow,
Leeds, Liverpool, Manchester, Newcastle, Nottingham, Sheffield.

In
war

Manufactured at the works of Siemens Brothers & Co. Ltd.

peace

wires and cables 

can be relied on to 

serve the nation well
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M A N U F A C T B B E B 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 . . .
A ll special Machine Parts 
quoted for. Large stocks held 
of Fibre, Leatherold, Press- 
pahn, Insulating C lo th  and 
Fanes, Black Adhesive  Tape,etc.
Actual Manufacturers for over 25 years.

H. CLARKE & CO. (Manchester) 
LTD.

Atlas Works, Patrloroft, 
Manchester

T e le p h o n e *  ■ E c c le *  2001-2-3-4-5,

iAVIS&TIMMINSU?
Head Office, B ILLET  R O A D  

W A L T H A M S T O W .  L O N D O N  E . I7

Manufacturers of

SCREWS.
BOLTS,
NUTS,

& all forms of small 
S c r e w  M a c h i n e  

produces
Established in 1 8 7 6 .

H. MASSIL & SONS
(Woodturners), LTD.

invite enquiries for

R E P E T I T I O  N 
W O O D T U  R N I N G

for Air Ministry, 
Ministry of Supply 

and
Admiralty Contracts.

37, PITFIELD ST., LONDON, 
N.1

Phone: CLErkenw ell 789-4 (2 line,)

HEALEY MOULDINCS LTD.,
T a m e b r ld ge , W e s t  B ro m w ic h  

R o a d , W a lsa ll.
Tel. No. Walsall 5676-7-8 

'A l l  types Plastic Mouldings.

AWLPLUGS

* FOYLES *
FO R  T E C H N IC A L  B O O K S

N ew  and Second-hand Book* 
on  every  sub ject. S tock  of 
nearly 3,000,000 volum e»— 

Books b ought.

1 1 9 - 1 2 5 ,  C H A R I N G  C R O S S  
R O A D ,  L O N D O N ,  W . C .  2

Open 9— 6 Including Saturday. 
Trlephone - - GERrard 5660 (16 lines)

W ELD ED  RINGS, HOOKS,
A . J. P R A T T  A  S O N S .  L T D .  
9. Woodbridgc St., Clerkenwell, E.C 1

^V \ RolorttermV ir iii i in ia t iH ia

B i l l  t O *  A C C U R A T E  
P27I J  T E M P E R  A T U R C
5 J y y  m c a s u r c m i n t

A N O  C O N T R O L .

\ r *A .OTOTMI.M CO
¿ y  V li|iTC*4 Ati.VLOROOH |WH

PRESSPAHN, LTD.
Manufacturers of Insulating 

Materials of all kinds.

3 8 , W ELL ST R E E T , 
B R A D F O R D

Phone: Bradford 5050.
Grams & Cables: “ Presspahn, Bradford "

MIGA AND MICANITE 
SHEETS, in M ould ing, C o m 
mutator, Flexible and Heater 
qualities, Pure Mica Tubes, 
W ashers, Shapes, e tc  Mlcafo- 
lium, Mica Paper, Mica Cloth, 
Slot Insulation, etc. Pure Mica 
cut to  size and calibrated.

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

M IC A N IT E .
Actual Manufacturers for oret 25 rear.

H. CLARKE & CO. (Manohester) 
LTD.

Atlas Works, Patrlcroft, 
Manchester

T elephone*: Eccle« 2001-2-3-4-5.

littw h te
4 - 0  Y ea J iA S

P Ł o u it t C

L IT H O L IT E  IN S U L A T O R S  & 

ST. A L B A N S  M O U L D IN G S  LTD.

WATFORD
F-V.r AM»CAD

1,000
ELECTRIC MOTORS  

D Y N A M O S
I N  S T O C K

R EP A IR S , R E W IN D IN C  
R E C O N D IT IO N IN G  and 

T E S T IN G

DYNAMO & MOTOR REPAIR8 
LTD.

Wamble» P a rk  W orks  W EM B LEY  
Telephon. : \W E M B L E Y  3I2 I/2

M M L D f^ lC tT C .) PRESS TOOLS, JIGS, FIXTURES; GAUGES^
B L A C K F R IA R S  T O O L  & G A U G E  CO. (M A N C H E S T E R )  LTD. 
2 4 -2 6  K IN 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 IA R S  7769



Ml S C ELLA N EO U S  A D V E R T IS E M E N T S
T E N D E R S  

C I T Y  O F  L I V E R P O O L  
E L E C T R I C  S U P P L Y  D E P A R T M E N T .

SUPPLY OF H.T. AND L.T. SWITCIIGEAR 
FOR SUB-STATIONS.

'TH IE C orpora tion  of Liverpool in v ite  tenders 
/ • f o r .  th e  su p p ly  of HIGH-TENSION AND 
LOW-TENSION SWITCHGEAR fo r S ub-stations 
fo r  a  period  of tw o years .

Copies <3f Specifications a n d  F orm s of T ender 
m ay be ob ta in ed  on ap p lica tio n  to th e  City 
E lec trica l E ng ineer, 24, H a tto n  G arden, L iver
pool 3.

T enders m u s t be enclosed in th e  sealed 
envelope p rov ided  a n d  addressed  to  th e  Town 
Clerk, M unicipal B uild ings, L iverpool 2, and 
fo rw arded  th ro u g h  th e  post so u s  to  be 
received by h im  n o t la te r  th a n  th e  firs t posta l 
de livery  on F rid a y , A p ril 27th. 1945.

The C o rp o ra tio n  do no t b in d  them selves to 
acce p t th e  low est or an y  ten d e r an d  reserve 
th e  r ig h t  to  accep t a n y  p o rtio n  of a  tender.

W. II. BAINES,
Town Clerk.

M unicipal B uild ings,
 _________Liverpool 2.________________________
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SIT U A T IO N S VACANT
R O Y A L  T E C H N I C A L  C O L L E G E ,  S A L F O R D .

P rin c ip a l:  J .  E. RICHARDSON. Ph.D ., B.Eng., 
M .I.E .E., A.MJJVlech.E.

A PPLICATIONS a re  inv ited  fo r th e  post of 
fu ll-tim e L e c tu re r  in  E lec trica l E ngineering , 

to  com m ence d u tie s  as soon a s  possible.
A pp lican ts m u st have  h ad  in d u s tr ia l experi

ence an d  be cap ab le  o f teach in g  Design of 
E lec trica l M achinery  up  to th e  H igher 
N a tio n a l an d  London U n iv ersity  F in a l B.Sc. 
d eg ree  s ta n d a rd , to g e th e r  w ith a t  le a s t one 
o th e r  advanced  e lec tr ica l sub jec ts.

S a la ry  in  acco rdance  w ith  th e  new B urnham  
T echnical Scales as approved. I t  is in tended 
th a t  th i9  post sha ll q u a lify  a t  le a s t fo r an 
a d d itio n a l special re sp o n sib ility  allow ance.

A pplication  fo rm s a n d  fu r th e r  p a r tic u la rs  
m ay  be o b ta in ed  from  th e  P rin c ip a l, Royal 
Technical College, Peel P a rk , S alfo rd  5, L anca
sh ire , to  whom a p p lica tio n s  should  be re tu rn ed  
n o t la te r  th a n  21st A pril. 1945.

II. II. TOMSON,
C lerk to  th e  G overnors.

F O R  SA LE
OEARCH LIGHTS (sale o r  h ire ). C arbon Rods. 
^ E b o n i te ,  F ib re  H ig h ten sitc , P orcela in  
H ouse-w iring a n d  o th e r  C leats, Reels and  
K nobs, M irro rs , Lenses, L am p Low ering and 
Suspension G ear, T.R.S., lead an d  o th e r  

C ables, W inches (hand), h u n d red s  of thou san d s 
in  use, e tc.—London E lectric  F irm , Croydon.
T> A NUTS, SCREWS, WASHERS. ETC.

j n b ra ss  an(j  steel. Im m ed ia te  de
livery . E n q u iries  welcomed. Clerkenwell 
Screw s, 109, C lerkenw ell R oad, London, E.C.l. 
H olborn 6504.

W ANTED
13A C K  N u m b e rs  o f “ THE ELECTRICIAN,” a ll  

co p ies  s in c e  A u g u s t, 1939. a r e  u r g e n t ly  
re q u ire d .  T h e  P u b lis h e r  w o u ld  w elcom e 
h e a r in g  fro m  re a d e r s  w ho  h a v e  cop ies 
to  spaT e. P le a s e  w r i te  to  th e  P u b lis h e r ,  
*■* THE ELECTRICIAN,’* 154. F le e t  S tr e e t ,  L o ndon . 
E.C.4.

PA T E N T  A G EN TS
I T INGS PATENT AGENCY, LTD., B. T. King. 
^ A .I.M ech .E . (P a ten t A gent). 146A. Queen 
V ic to ria  S tree t. London. E.C.4. ADVICE. 
Handbook, an d  C onsu lta tions free. 'P h o n e : 
C ity  6161.

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  S I Z E S  W IT H  T H E  M I N I M U M  D E L A Y

FOR EFFICIENT SERVICE W IRE

“ PORTER,” L INCO LN
P R IO R IT Y  O R D ER S ONLY U N TIL 

B E T T E R  TIM ES

P E N N E Y  & PORTER (1932) LTD., 
L IN C O L N

G ram s: Porter. P h o n o : 1706/7.

C. Clifford & Son Ltd.
BIRMINGHAM

PHOSPHOR 
BRONZE

" ” TUBES, sheets, RODS & WIRE
To the Stest A ir Ministry, Admiralty, W ar Office 

and B.S. Specifications.
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T h e  passage o f time brings un

failing battery service to the owner o f a 
n if e  battery. The only evidence o f its 
existence is its constant and reliable 
functioning. Its all-steel construction 
withstands shocks and stresses and its 
unique electrical principle, free from 
sulphation and corrosive fumes, is proof 
alike against the extremes o f overcharging 
or long periods o f idleness. In short, the 

latest development of battery science will 
give you the longest trouble-free life.

Bwùnottcr a

STEEL PLATE BATTERY

NIFE BATTERIES LIMITED . H U N T  E N D  W O R K S  • R E D D IT C H  • W O R C E S T E R S H I R E
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Electricity Supply
T H E  In co rp o ra ted  A ssociation of 

E lec tric  Pow er Com panies, w hich 
em braces all th e  pow er com panies, in 
cluding th e ir  associa ted  undertak ings, 
lias issued a  challenging s ta te m e n t of the 
view s of its  m em bers, a n d  th is  m akes o u t 
a  strong  case for free en terp rise  in  the 
supp ly  in d u stry . A fter giving, a  word 
p ic tu re  of th e  in d u s try  since 1900, i t  is 
po in ted  o u t th a t  by  1910, 3 000 m iles of 
transm ission  lines had  been constructed  
by tho com panies, w hereas, to-day, the 
figuro is 48 000; th a t  dom estic consum ers 
n um bered  62 000 aga in s t th e  2 000 000 to 
d a y  ; an d  th a t  b y  p riv a te  enterprise, ru ra l 
industries w ere for th e  first tim e  enabled 
to  enjoy e lec tric ity  supply.

C red it for th e  fu r th e r progress w hich 
ru ra l e lectrification  lias m ade, is, w ith  
few exceptions, a lm ost solely due to  th e  
pow er com panies, for w hereas in  1929 
th e re  w ere 3 7 00 m iles of low voltage 
m ains th e  m ileage h a d  increased  to  over 
20 000 b y  1938, m aking  e lec tric ity  supp ly  
availab le  in  67 p e r  cen t, of th e  prem ises 
in  ru ra l areas.

Further development both in rural and

u rb an  d is tric ts  w as ha lted  b y  th e  w ar, 
b u t  th e  p lans w hich th e  com panies h ave  
m ade for the ex tension  of generation  a n d  
d is tribu tion , a lready  involve a  new  cap i
ta l expend itu re  of a t  leas t £100 000 000, 
including £50 000 000 on d is tribu tion  
alone. Spending a t  th o  ra te  o f £10 000 000 
a  year, every  undeveloped, o r p artia lly  
developed, a rea  th ro u g h o u t th e  te rrito ries  
served by  th e  com panies is scheduled  for 
fu r th e r supplies, a n d  so com plete a re  th e  
details of the schem es, th a t  th e  com panies 
aw ait only th e  rem oval of w ar-tim e re 
stric tions on lab o u r an d  m a te ria ls  in  
order to  go ahead.

W hatever m ay  be th o u g h t on th e  su b 
jec t of ow nership, th is  c lcar-cu t pohcy  of 
th e  com panies w ith  re sp ec t to  th e  fu tu re , 
s tan d s o u t as a n  exam ple of enterprise , 
n o t even a tte m p te d  le t alone ap p ro ach 
ed by  an y  o ther section  of th e  supp ly  
industry , an d  is, to  say  th e  least, fa r m ore 
constructive  th a n  th o  p leas for n a tio n a li
sa tion  to  w hich th e  la s t few yeaTs have  
g iven b irth . W hile on t in s  po in t, i t  m u s t 
n o t be overlooked th a t  m any  a tte m p ts  
h ave  been  m ade to  bring  d iscred it on th e  
w ork of th o  com panies by th e  a rg u m en t 
th a t municipal supply is in  m any cases 
cheaper th a n  com pany, b u t  w ith o u t en 
tering too deeply in to  the subject 
i t  is obvious th a t  w hereas local a u th o r i
ties for th e  m ost p a r t  serve re la tive ly  
densely  po p u la ted  areas, com pany  con
sum ers num ber, on a n  average, on ly  20 
p e r m ile of m ains, due to  th e  avoidance 
by th e  m a jo rity  of m un ic ipalities o f ru ra l 
a re a  risk s a n d  th e ir  a t te n d a n t  troubles. 
E ven  so, th e  average  selling p rices of 
pow er com panies a n d  of local au th o ritie s  
a re  reasonab ly  com parable.

Those w ho ad v o ca te  th e  na tionahsa- 
tion  of th e  in d u s try  have  n o t m ad e  
know n w h a t is in tended  in  th e  fu tu re ; 
th e ir  policy has been  one of possession
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fu s t;  those w ho a re  opposed to  n a tio n a l
isation  b u t advoca te  municipal-owntership 
a r c ‘again  w ith o u t a constructive  policy 
of th e  ty p e  so t up b y  p riv a te  enterprise.
Danger of Politics! Influence

TH E  in d u s try  h a s  received a  set-back  
d u ring  th e  w ar, from  w hich i t  will 

ta k e  several years to  recover ; develop
m en t an d  extensions have  been b rough t 
to  a stan d still excep t w here requ ired  for 
th e  w ar effort ; an d , we subm it, to  revo lu 
tionise th e  in d u s try  to -day , to  d is tu rb  a 
fram ew ork upon w hich so m uch progress 
lias a lready  been bu ilt up , w ould do  no 
m ore th a n  delay  th e  expansion  w hich is 
an tic ip a ted  ; d o  no m ore th a n  th ro w  th e  
in d u s try  in to  the political a rena. T he 
m achinery  of th e  su p p ly  in d u s try  of to 
d ay  m ay  in  th e  view  of m any  be sub jec t 
to  criticism , for no th ing  is p e rfec t in  th is 
im perfect w orld, b u t  its  reco rd  in  th e  last- 
fo r ty  years  or so ind ica tes th a t  i t  has 
been bo th  progressive a n d  reliab le  ; i t  has, 
fu rtherm ore , w ithstood  th e  ac id  te s t  of a  
w ar unp receden ted  in  its  fury , d es tru c 
tion  an d  privation . W e are  all for im 
provem ent, b u t a long th e  political road 
lies n o t freedom  for developm ent, b u t 
contro l—and  co-operation  w ith  gas. 
Victory Illuminations

ON E  of th e  m ost cheering spectacles 
th a t  could be staged  for V -D ay cele

b ra tio n s  w ould be s tree ts  illum inated  up  
to  th e  p re-w ar s tan d a rd , and  th e  flood
ligh ting  of public  buildings. T ho  end  of 
th e  w ar in  E urope m ay  come even  sooner 
th a n  is expected , an d  a  suprem e effort 
should  be  m ade by  local au th o rities  to  
m ake as b righ t a  show a s  possible. M any 
h ave  a lread y  recond itioned  th e ir  s tree t 
lam ps an d  a re  read y  to  sw itch  on, but- 
o thers a re  no t so fa r  advanced  in  the 
w ork  of res to ra tion . T he E d in b u rg h  
S tree ts  a n d  L igh ting  C om m ittee has 
au tho rised  th e  fullest possible illum ina- 
tion  of th e  cap ita l on  V ictory  D ay, an d  it  
is rep o rted  th a t  th e  re-equipp ing  of th e  
ligh ting  s tan d a rd s  h a s  m ade  such p ro 
gress th a t  it  is likely th a t  fu ll p re-w ar 
illum ination  will be  possible. Some of 
th e  L ondon boroughs a re  in  a n  equally  
liappv  position, b u t i t  is d o u b tfu l if the 
m etropolis could be uniform ly l i t  in  th e  
im m edia te  fu tu re . T h e  u rgen t need for 
th e  early  abo lition  of th e  w ar-tim e light
ing res tric tions is recognised b y  th e  
G overnm ent, who a re  concerned  m ain ly  
ab o u t th e  nu m b er of ro ad  d e a th s  of

w hich th e  d im -ou t is held  to  be a  serious 
cause. T he resum ption  of full s tre e t 
lighting, m ay  in consequence, be allowed 
as soon as  th e  danger of enem y pilo ted  
a irc ra ft h as been  fully rem oved, an d  now 
is th e  tim e to  p repare  for it.
Northern Ireland Power Stations

T H E  circum stances w hich led up  to  
th e  bu ild ing  of th e  B ally lum ford  

pow er s ta tion , of w hich deta ils a re  given 
elsewhere, lend special in te re s t to  th e  fa c t 
th a t  sim ultaneously  w ith  tho  early  stages 
of th e  w ork, the pow er s ta tio n  a t  L arn e  
w as also ex tended , a n d  th e  add itional 
p lan t p u t in to  opera tion  n ine m on ths 
a f te r  construction  com m enced. B ally 
lum ford  itself was p u t  in to  com m ission 
tw en ty  m on ths a f te r  tho  d irection  was 
given, an d  th e  s ta tio n  lias ab o u t it  
several po in ts w orthy  of a tten tio n . In  
th e  first place all sw itchgear w ith in  the, 
s ta tio n  buildings is of th e  a ir-b reak  type , 
an d  th e  m ain  33 kV  gear,/ w hich  is of 
th e  low oil co n ten t type , is located  in  an  
ou tdoor su b -sta tio n  som e d is tance  aw ay  
from  th e  m ain  building. T he  four 110 
kV  switches, being insta lled  a t  F inaghy  
su b -sta tio n  are  of th e  a ir-b la st ty p e  an d  
a re  believed to  co n stitu te  th e  largest in 
s ta lla tion  of its  k ind  in  the  B ritish  Isles, 
for a  w orking vo ltage  in  excess of 66 kV. 
Example of Engineering Improvisation

BA LL Y LU M FO R D  has m any  fea tu res 
com m on to  o th er w ar-tim e sta tions, 

such  as a  separa te  bu ild ing  fo r th e  con
tro l room, a separa te  re lay  room  an d  so, 
all of w hich are  m ade  m ore prom inent 
w hen it  is realised th a t  th e  only  access 
to  th e  s ite  w as a  r a th e r  narrow  ro ad  over 
w hich all bu ild ing  m ateria ls  an d  p la n t 
liad to  b e  tran sp o rted . M oreover, a t  the 
s ta r t  o f th e  w ork th e  site  w as w ith o u t 
fresh  w ater, e lec tric ity  o r gas. T o cope 
w ith  these difficulties, a  tem p o ra ry  reser
voir of ab o u t 100 000 gals, capac ity  was 
im provised to  tra p  d ra inage  of surface 
w ater a n d  arrangem en ts w ere m ade w ith  
th e  W ar Office for th e  use of an  A m erican 
m obile Diesel genera ting  se t to  m ake 
availab le  th e  necessary supp ly  of elec
tr ic ity  for co n trac to rs’ p lan t.
W ar-Tim e Transport Problems

I T  is in te restin g  to  recall th a t  due  to  
w ar conditions, th e  sh ipm en t of p la n t 

a n d  m ateria ls  from  E ng land  a n d  S cot
land  to  Ire lan d  becam e one of th e  m ajo r 
problem s connected  w ith  construction  a t  
B ally lum ford . As a  re su lt of enem y
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action , th e  p o rts  from  w hich equ ipm ent 
w as to  be sh ipped  w ere frequen tly  closed 
to  traffic a t  sh o rt notice, an d  i t  w as often 
necessary to  locate  a n d  to  re-rou te  p la n t 
w hich had ' a lready  been despatched  from  
m an u fac tu re rs’ w orks. Congestion a t  
th e  docks also frequen tly  resu lted  in  de
lays, an d  i t  w as necessary to  v is it them  
co n stan tly—in  E ng land , Sco tland  a n d  Ire 
land— to  p re v e n t item s u rgen tly  required  
from  becom ing “ b u ried  ” u nder o ther 
cargoes. A num ber Of arrangem en ts 
h ad  also to  be  m ade  for th e  tr a n s 
p o rt o f item s of eq u ip m en t w hich were 
p a rticu la rly  u rgen tly  requ ired , an d  to 
convey th e  72-ton pow er transform ers 
a n d  th e  80-ton a lte rn a to r  s ta to r  from  
B elfast D ocks to  th e  s ta tio n  site i t  was 
necessary to  send  to  N o rth e rn  Ire land  
special ro ad  tr a n sp o r t vehicles by 
arran g em en t w ith  th e  E lec tric ity  Com
m issioners a n d  th e  C en tra l B oard.
The Kelvin Lecture

T H E  su b jec t chosen for th e  K elvin 
L ec tu re  of 'th e  I .E .E . is alw ays of 

special in te rest, b u t th a t  w hich will be 
d ea lt w ith  th is  y e a r b y  Sir E d w a r d  
A p p l e t o n ,  F .R .S ., will com m and ex tra  
a tten tio n . E veryone  h as heard  of rad io 
location, everyone in  th is  coun try  has 
en joyed a  m easure of p ro tec tion  under 
its beam s, a n d  on A pril 26 m em bers of 
th e  I.E .E . a re  to  be  tre a te d  to  an  ex
p lan a tio n  of its  scientific principles. Sir 
E d w a r d  A p p l e t o n  is a lready  well 
know n for h is w ork in  connection  w ith  
th e  ionosphere a n d  th e  behav iou r o f re 
flected w aves, a n d  for th is  reason his 
selection as  th e  speaker for th is  y e a r’s 
K elvin  L ectu re  is particu la rly  ap t. T he 
occasion will, too, see th e  p resen ta tio n  of 
th e  F a ra d a y  M edal to  Dr. C. C. P a t e r s o n  
an d  th e  C ertificate of H onorary  M em ber
ship of th e  I.E .E . to  Mr. J . S. H i g h f i e l d .  
In  all a  very  prom ising evening.
Industry and Tax  Relief

T H E  E ngineering  In d u s tr ie s  A ssocia
tion  h as s e n t a  tim ely  rem inder to 

th e  C hancellor o f th e  E xchequer, th a t  
th o u g h  tho  provisions of th e  Incom e T ax  
B ill a c tu a te  to  give relief in  resp ec t of 
ex p en d itu re  in cu rred  on buildings, p lan t, 
etc., on A pril 6, 1944, th ere  is  no  im 
m ed ia te  relief, a n d  th a t  th e  in itia l an d  
a n n u a l allow ances do  n o t becom e a v a il
ab le  u n til a n  “ a p p o in ted  d a te .” The 
position  in  w hich  in d u s try  now  finds i t 
self, how ever, is th a t  relief is  requ ired

im m ediately  in  o rder to  a ss is t th e  p ro 
vision of m uch  needed funds fo r re 
hab ilita tio n  a n d  post-w ar planning. 
F u rtherm ore , relief is  req u ired  a t  100 
per cent, by w ay of a  charge ag a in s t
E .P .T . liability . T he association  has, in 
tho form  of a  m em orandum  to  the 
Chancellor, therefo re  ad v o ca ted  th a t  the 
in itia l allow ance should  o p e ra te  a s  a t  
A pril 6, 1944, a n d  th a t  th e  an n u a l a l
low ances should  d a te  from  th e  sam e day.
Need of Information on Conditions

IN  th e  sam e m em orandum , th e  associa
tion  d raw s a tte n tio n  to  a  p o in t ra ised  

m any tim es in  these colum ns, nam ely, 
th a t  th e  lack  of in fo rm ation  av a ilab le  in  
connection w ith  tho  fo rm  to  bo tak en  
by  post-w ar c red its  is hav ing  a  serious 
effect upon in d u s tria lis ts  w ho a re  
anx ious to  p rep a re  th e ir  p rogram m es 
for peace-tim e p roduction , a n d  who 
are, too, being called  upon b y  v arious 
G overnm ent d e p a rtm e n ts  to  m ak e  efforts 
in m ain ta in ing  full em ploym ent. Tho 
n e e d . for a  m ore construc tive  policy on  
post-w ar conditions, b o th  w ith  re sp ec t 
to  tax a tio n  an d  m a te ria ls  is becom ing 
m ore a p p a re n t every  day, fo r though  in 
d u stry  is willing to  p lay  i t s  p a r t  in r e 
hab ilita tion , it  can  only do so w hen i t  is 
aw are  of i t s  com m itm ents, its  lim ita tions, 
a n d  to  w h a t e x te n t its  in itia tiv e  will be  
allowed to  opera te .
Electricity and the Farmer

A T  a  m eeting of th e  F a rm ers’ Club, 
on M onday nex t, Mr. H . W . G rim - 

m it t  is to  address m em bers on  th e  p re 
sen t and  fu tu re  aspects of elec tric ity  in  
agriculture, and  in  view of tire  in te re s t 
w hich th e  N .F .U . has d isp layed  in  tho  
sub ject, the  m eeting  is likely to  prove 
m ost in structive. A ddresses of th is  ty p e  
cannot be too  freq u en t for so m uch  has 
been said and  w ritten  on th e  su b jec t of 
electricity  a n d  ag ricu ltu re  b y  those  who 
know  m ore a b o u t ag ricu ltu ro  th a n  elec
tric ity , th a t  m any  w ould-be elec tro
farm ers, if  n o t a ltoge ther m isinform ed 
a re  a t  least, a  little  confused a s  to  w h a t 
can  an d  w h a t can n o t be  done in  p resen t 
a n d  fu tu re  circum stances. T he  electrical 
industry , b o th  supply  and  m an u fac tu r
ing, has ind icated  tim e  a n d  again  how 
i t  can  serve agricu ltu re , b u t no  m a tte r  
how  m uch fu r th e r effort is p u t  in to  such 
service i t  will never be  th e  success th a t  it  
might be w ithout the complete co-opera
tion  of th e  farm er.
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Ballylumford Power Station
An Exceptional War-Time Achievement

ON E of the outstanding achievements 
of the mid-war period, i t  is claimed, 

was the erection and  equipm ent of the 
60 MW station  a t  Ballylumford, Co. 
A ntrim . A t th e  beginning of 1941, when 
enemy air attacks th rea tened  every in
dustrial district in G reat B ritain , N orthern

In order to keep up to programme, it was necessary to check 
progress at frequent intervals. It was always realised that 
one of the limiting features would be the completion of the 
turbine room crane, without which it would be impossible to 
place the turhine condensers in position. This picture shows 
the turbine room crane partly erected on June 10,1942, and it 
was used to locate the first half of the condenser in the 

turbine room on June 20, 1942

Ireland was mainly dependent for essential 
electricity supplies for its w ar industries on 
th e  single large power station  a t  Belfast 
H arbour. This sta tion  was 
supplying over 80 per cent, of 
the total requirem ents of the 
province, and, in view of the 
risk of large-scale interruption 
of war-production, the M inistry 
of Commerce gave instructions 
for a  new power station to  be 
constructed outside Belfast.

On the recom mendation of 
their consulting engineers,
Messrs. K ennedy and  Donkin, 
the M inistry of Commerce 
agreed to  an extension of the 
existing power station a t 
Larne, utilising p lan t known to 
be available in England, to be 
ready for service during the 
next w inter, and the construc
tion of a  new power sta tion  a t 
Ballylumford on the tip  of 
Islandmagee, opposite Lam e 
H arbour.

The extension a t  L am e, comprising one 
second-hand 7 200 kW  turbo-alternator and  
three new 40 000 lb s ./h r. boilers, was com
pleted and  commissioned by the end of 
December, 1941, the tim e for construction 
being 9 m onths.

In  view of the u rgen t need for the new 
station a t  Ballylumford to  be  
commissioned in the shortest 
possible tim e th e  M inistry 
arranged w ith th e  Belfast .Cor
poration for the transfer to  th a t 
site of contracts for a 30 000 
kW  turbine and two 150 000 
lb s ./h r . boilers, which had 
been placed for an  extension a t  
Belfast H arbour.

Instructions to  proceed w ith 
the work were given by  the 
M inistry of Commerce on May 
7, 1941. and  th e  first sod was 
cut in Ju ly , 1941. The tran s
mission system  was completed 
in November, 1942, and the  
turbine was started  u p  in 
December. The initial section 
of the station w ent into com
mercial operation in .Tanuarv, 
1943, 18 m onths a fter the
commencement of construction.

I t  was obvious in  1942 th a t 
fu rther p lan t would be required 
in 1944-45 if adequate provision 
was to  be m ade for th e  ex
pected dem and in th a t year, 
and i t  was decided th a t the 

additional p lan t capacity required should 
be provided as an extension a t  Bally
lum ford. Accordingly first one 150 000

Turbine block with both halves of condenser in position at 
July 8, 1942
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lb s ./h r . boiler, and la ter two further 
150 000 lb s ./h r . boilers and a  31.5 MW 
turbo-alternator were placed on order. As 
calculations showed th a t i t  would no t be 
desirable to  perpetuate  the low pressure 
conditions of the initial installation (220 
lb s ./sq . in. and 780° F .) , all this new 
p lan t was designed for operating conditions 
of 600 lb s ./sq . in . and 820° F. 
a t  the turbine stop valve. The 
first of the new boilers has been 
operating a t  low pressure since 
March, 1944. The remaining 
plan t is due for commissioning 
very shortly.

All .the switchgear w ithin the 
station is the air-break type, 
and the main 33 kV switchgear 
is located in an outdoor sub
station some distance from the 
power station  buildings. Oil 
w ithin the station is thus 
lim ited to  th a t essential for 
turbino governor gear and 
lubrication, and the risk of oil 
fires had  been reduced to a  
minimum.

The main buildings are steel
framed w ith brick wall panels 
and reinforced concrete floors 
and roofs. The brick chimney 
is of 17 ft. internal diam. and stands 250 ft.

The coal supply is sea-borne, delivery 
being taken a t  a  concrete je tty  designed 
to berth , a t  any sta te  of the tide, ships up 
to 2 000 tons capacity. Two five-ton travel
ling cranes of th e 'p o r ta l type, w ith level 
luffing jibs and four-rope grabs, unload 
the colliers and  discharge via two travel
ling feeder hoppers on to a belt con
veyor having a capacity of 250 tons per 
hour and running the length of the sea 
leg of the je tty . From  th a t conveyor the 
coal passes via duplicate rising conveyors, 
each having a  capacity of 150 tons per

hour, to a  distributing tower a t  the north  
end of the boiler house. These conveyors, 
each of which incorporates a  Blake-Den- 
nison autom atic belt weigher, are supported 
from the land leg of the je tty . A fixed 
feeder hopper is also provided a t  the heel of 
the je tty  for receiving coal from  the northern 
crane and delivering i t  on to the rising

Interior of turbine room on November 9, 1942

Generation at Ballylumford is at 33 k V, and the above 
photograph shows the main 33 kV switchgear, which is of 

a pneumatically-operated low oil content outdoor type

conveyors. From the distributing tower 
the coal can bo delivered (a) d irect to  the 
boiler house bunkers which have a  
capacity of approxim ately 430 tons per 
pair of boilers, or (b) to the coal store 
situated  to  the east of the station, w ith a  
capacity of 22 000 tons, which can be in 
creased to  38 000 tons.

The first two boilers installed aro rated  
a t  150 000 lb s ./h r . m .c.r., the steam 
conditions being 240 lb s ./sq . in. and  800°
F. a t  the stop valves. They are of 
Babcock and Wilcox CTM type, and in 
corporate G reen’s tri-tube economisers and 

twin regenerative a ir heaters 
by Jam es Howden and  Co. 
L td . They are stoker-fired 
with single style 28 B. and  W. 
grates fitted w ith  standard  
gear boxes driven by d.c. 
motors. The -furnaces have 
Bailey water-cooled side and 
rear walls. E ach boiler has 
duplicate f.d ., i.d . and secon
dary  a ir fans by Davidson and 
Co., L td ., the forced and  in
duced d raugh t fans being 
driven by single speed a.c. 
motors through variable speed 
hydraulic couplings. T he f.d . 
fans are m ounted on the firing 
floor, as are the “  Sirocco ”  
grit, collectors, and  the  secon
dary  air fans and  the i.d . fans 
are situated  in the basem ent. 
E ach u n it is provided w ith a 
separa te  self-supporting steel
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chimney, 8 ft. 6 in. diam ., 120 ft. high.

For the extensions, the steam  conditions 
are 625 lb s ./sq . in. and  835° F . The first 
lias been in commercial sendee fo r twelve 
m onths, bu t working a t  a  stop valve pres
sure of 240 lb s ./sq . in. Two fu rther 
boilers will be p u t into commission a t  625 
lb s ./ sq. in. w ithin the nex t few m onths. 
All three boilers for the higher pressure are 
of B. and  W. “  high-head ”  series type. 
E ach of the three units is ra ted  a t  150 000 

' lb s ./h r . m .c.r. w ith  an  overload of 180 000 
lb s ./h r . for three ho u rs .' They are  fitted 
w ith multi-loop self-draining superheaters, 
steel tube flash-welded steam ing econo- 
misers and twin regenerative air heaters, 
together w ith duplicate forced draught, in
duced draught and  secondary air fans by 
Davidson. All three units are fitted w ith 
tw in style 28 stokers driven through single 
speed gearboxes by variable speed, a.e. 
m otors by Laurence Scott and Electro
motors. The furnaces have Bailey water- 
cooled fron t and side walls. The design of 
the refractory rear wall is such th a t i t  can 
be converted to a water-cooled wall.

On all three h .p . boilers the f.d . fans are 
driven by variable speed a.c. motors and 
a re  m ounted in an annexe a t  th e  rear 
of th e  un it, approxim ately level w ith the 
a ir  heaters. The fans are driven by two- 
speed 3.3 kV m otors through variable speed 
couplings. On two units these couplings 
are of the hydraulic ty p e ; for the th ird ,
B .T-H. eddy cu rren t couplings have been 
adopted. On th e  first of the extension 
units the secondary air fans are driven by 
single speed m otors and  th e  fans are fitted 
w ith inlet regulator control. On the two 
la ter units these fans are driven by  two- 
speed motors. The i.d. fans for the first
h .p . boiler are situated  in  the boiler house 
basem ent, and discharge into a  self-sup
porting steel 'chimney. 'Those for the two 
la te r units are located on the firing floor 
an d  discharge in to  a brick flue in the boiler 
house basem ent, which leads to  the brick 
chimney. On all three units the g rit collect
ing p lan t is located on the firing floor and 
each equipm ent is fitted w ith its  own inde
pendently driven booster fan.

Air Heaters
On the two original boilers and on the 

first extension u n it the air heaters are 
contra-flow, and  the cool end elem ents are 
m ounted in rem ovable trays to  facilitate 
cleaning. On the two la ter boilers the  air 
heaters are of the parallel-flow type w ith 
facilities for washing the elem ents w ithout 
rem oval from the rotors w hilst the boiler 
is steaming.

Individual central supervisory control is 
provided on all boilers, the desk and panel 
type control cubicles being m ounted on the 
firing floor adjacent to their respective 
units.

On all units th e  sootblowers a re  elec

trically operated, autom atic equipm ent of 
' the B .T-H. m anufacture being provided.

Ash handling is carried ou t by a series of 
conveyors which deliver to  elevated rein
forced concrete hoppers from  which lorries 
can be loaded. The rear stoker hoppers 
discharge in to  belts, subm erged in w ater, 
running parallel to the firing aisle in 
covered subways formed below the base
m en t floor. These submerged conveyors dis
charge on to  a  be lt conveyor of normal 
design, also in a  covered subway, running 
a t  right angles to  the firing aisle. T hat 
conveyor discharges on to an inclined con
veyor running parallel to  th e  firing aisle, 
b u t outside the  boiler house, which term in
ates above and delivers into th e  reinforced 
concrete hoppers. A lternative settings 
allow the chute to  bo sh u t off from the 
hoppers an d  emergency ashing is carried 
ou t by opening the side doors and discharg
ing the ash into tipping trucks running on 
24 in. tracks laid flush in the basem ent.

A pneum atic conveyor p lan t is provided 
for grit handling.

Tils ash handling p lan t was provided by 
John Thompson (W olverham pton), L td ., 
and the grit handling p lan t by Davidson 
and Co., Ltd.

Turbo-Alternators
The turbine is a  M etropolitan-Vickers 

two-cylinder impulse machine, driving, a t  
3 000 r.p .m ., a  33 kV 37 500 kVA 0.8 p.f. 
alternator w ith m ain and  pilot shaft 
exciters, the la tte r  being combined in one 
frame. The turbine, which has 19 stages 
in the h .p . cylinder and 6 in each flow 
of the double-exhaust l.p . cylinder, is de
signed for an  initial steam  pressure of 
220 lb s ./sq . in. gauge, 780° F ., and  ex
hausts a t  a  vacuum  of 29.1 in. hg. a t  its 
economic ra ting  of 24 000 kW  (29.0 in. hg. 
a t 30 000 kW  M .C.R .), to  tw in condensers 
of the Metropolitan-Vickers eentral-flow 
type.

The second tu rbo-altem ator is also a 
MdSropolitan-Vickers 3 000 r.p .m . two- 
cylinder impulse se t w ith double exhaust, 
bu t differs from the first machine, n o t only 
in being designed for the higher steam  con
ditions of 600 lb s ./sq . in. gauge, 820° F ., 
b u t also in th a t the m ost efficient ra ting  of 
the tu rb ine is a t  m .c.r. and th a t a  1 500 kW 
3.3 kV house alternator is incorporated. 
The main alternator is wound for 33 kV 
as before, b u t the design power factor has 
been brought in to  line w ith the average 
system power factor of 0.95 so th a t  th e  
kVA rating  of the new m achine is 31 579 a t 
30 000 fcW. To take  advantage of the 
higher steam  conditions, 23 stages are pro
vided in the h.p. cylinder, the l.p . cylinder 
staging being as before. The tw in conden
sers are also of Metropolitan-Vickers’ m anu
facture and are designed to  m aintain a  
vacuum  of 29.0 in. hg. a t  the  turbine 
exhaust a t  m ,e.r. of 31 500 kW  when feed
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heating. The combined surface of the two 
condensers is 27 000 sq. ft., and 24 000 gal. 
per min. of circulating w ater a t 55° F. 
are required p t  ' m .c.r. The comparable 
figures for No. 1 se t are 28 000 sq. ft. and 
27 500 gal. per min.

The control of all auxiliary motors is 
grouped on a u n it sw itchboard located 
opposite the exciter end of the machine.

Semi-automatic fire protection for the 
turb ine oil system  is provided on the 
Mulsifyre system . Completely autom atic 
protection of the 3 300 / 400 V auxiliary 
transform ers and  the station oil storage 
system  is also provided from the same 
plant.

Three tapping points are available on No. 
1 turbine, b u t only two arc a t  present in 
use to  give two-stage bled steam  feed hea t
ing to 190° F . a t  normal economic rating 
of 24 000 kW.

Two 360 000 l'b s ./h r. feed pumps—one 
electric and  one steam  — which had been 
ordered w ith No. 1 and 2 boilers, were 
originally provided, b u t this combination 
has la tte rly  been strengthened b y  the addi
tion of a  150 000 lb s ./h r . m otor driven 
pum p for use on light loads and for “  top
ping up ”  the .boilers when No. 1 se t is shu t 
down. The electric pum ps are driven by 
1 500 r.p .m . 400 V squirrel cage motors, the 
remaining pump being driven by a steam 
turbine, arranged to s ta r t autom atically 
on a serious fall in the feed line pressure.

A sa lt w ater evaporator was ordered 
from Mirrlees W atson Co., L td ., to ensure 
a  supply of m ake-up w ater in th e  event of 
delay in finding fresh w ater. Adequate 
supplies of fresh w ater were, in fact, ob
tained shortly a fte r  the station w ent into 
commission and are  being used. The eva
porator is a  triple effect plant, w ith a m axi
m um rating  of 20 000 lb s ./h r . of gained 
distillate. Feed w ater trea tm en t is a t  p re
sent achieved by supplying caustic soda 
and  sodium sulphite continuously, and 
sodium phosphate in term ittently  as re
quired, by  gravity  to the feed pump suc
tion, b u t a pump is now being installed to 
deliver the phosphate directly to  the boiler 
drum s.

Five-stage feed heating raises the con
densate from No. 2 se t to 340° F . a t m .c.r. 
The threo final heaters are on the discharge 
side of the boiler feed pumps and are pro
vided w ith an autom atic by-pass operated 
b y  excessive w ater level in any of the 
heate r shells. Three 300 000 lbs. /h r . 
M ather and P la tt feed pum ps have been 
installed, tw o of th e  pum ps being driven 
by 500 n .p . 3.3 kV, 3 000 r.p .m . motors, 
direct-on s ta rted  from the 3.3 kV  auxiliary 
sw itchboard. The third pum p is driven by 
a  3 000 r.p .m . steam  turbine, w ith au to 
m atic starting  in th e  even t of the failure of 
either of th e  m otor pumps. A bled steam  
evaporator, arranged to  operate on sea

w ater if necessary, is incorporated in the 
feed-system of the new set.

P lant for re-circulating a  portion of tho 
boiler w ater is to be installed.

Circulating w ater is obtained from Larne 
Lough through the intake works which in
corporate two B rackett band screens, each 
having a  capacity of 1 600 000 gal. per h r . ' 
Tho num ber of screens can, if necessary, be 
increased to five, nnd a  similar screen is 
also installed in an  emergency intake. Tho

No. 1 turbo-alternator

circulating w ater pumps are under tho 
main engine room crane in tho turbine 
room, in p its in the basem ent, and are all 
of Drvsdale m anufacture. Two pum ps are 
provided per set, those for No. 1 se t being 
vertical spindle centrifugals driven by 435 
r.p.m . 150 n.p. 400 V Metropolitan-Vickers’ 
motors, w ith rotor resistance starting . The 
pumps for No. 2 se t are of the vertical 
spindle axial flow type, w ith 960 r.p .m . 130 
n.p. 3.3 kV direct-on s ta rted  motors, also 
by  Metropolitan-Vickers.

The m ain 33 kV switchgear, of the out
door type, is laid ourt on the mesh p rin
ciple, which avoids the necessity for com
plicated busbar protective equipm ent, since 
each section of busbars is w ithin the zone 
of protection for each alternator or trans
former. The sw itchgear is pneum atically 
operated and  th e  circuit-breakers have a
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small oil content, tile breaking'capacity be
ing 750 MVA.

The protective equipm ent for the wind
ings of the m ain 30 MW alternators consists 
of Merz-Prieo circulating cu rren t equipm ent 
w ith negativo phaso sequence equipm ent as 
back-up. E ach  a lternator is earthed 
through a  separate 25 ohm resistance and 
a  Metrosil surge diverter is provided for 
each alternato r circuit. The connections 
between the alternators and the 33 kV out
door switehgear are m ade by cable, b u t in 
the case of the m ain step-up transform ers 
and house transform ers which a re  situa ted  
ad jacent to  the sw itehgear the connections 
aro m ade by short tubu lar conductors. The 
protective equipm ent on both  th e  main 
and  house transform ers consists of over
cu rren t and earth  fau lt equipm ent.

Four 37.5 MVA transform ers, are used to 
inter-connect ,the 33 kV m ain sw itehgear a t  
Ballylumford w ith the llO k V  system.

The station auxiliary services are fed 
from the m ain 33 kV bus-bars through two 
3 MVA, 33/3.3 kV  step-down transform ers. 
A separate and independent source of 
supply is provided by a  1 500 kW  3.3 kV 
auxiliary a lte rna to r which is coupled to  the 
shaft of tu rbo  alternato r No. 2. The 3.3 kV 
switehgear is accommodated in an annexe 
to  the turbine room, and is of the air-break 
draw -out type having a breaking capacity 
of 75 MVA. The larger auxiliary m otors 
associated w ith the high pressure p lan t, 
such as circulating w ater pum ps, boiler 
feed pum ps and  induced d raugh t fans, are 
fed d irect from the 3.3 kV  switchboard. 
The rem aining auxiliary p lan t is fed from 
400 V u n it boards, one of which is asso
ciated w ith each main item  of p lant.

Auxiliaries in Duplicate Groups
A feature of the sta tion  is the ,lay o u t of 

auxiliary  supplies. E ach 400 V u n it board 
is divided in to  two halves, which are 
coupled together by a  section switch th a t 
is norm ally open. The auxiliaries asso
ciated w ith each main item  of p lan t are 
divided in to  two duplicate groups, one 

-group being supplied from one half 
of the th e  appropriate 400 V u n it board 
and th e  o ther group from th e  o ther half. 
The incoming supply to  each half of the 
u n it boards is separated, ono being derived 
from the station  transform ers and  the other 
from the auxiliary alternator. I t  is thus 
possible to  avoid a  total shutdown of 
generating p lan t through the loss of auxil
iary  p lant, and  to  make i t  unlikely th a t the 
whole o u tp u t of the sta tion  would be 
th reatened in the even t of a  failure of one 
source of auxiliary supply. The section 
switches in th e  u n it boards can be closed 
if one of the incoming supply switches is 
open and the two groups of auxiliaries can 
thus be fed from the same source of supply 
in an emergency.

A 250 kW  Diesel a lte rnato r has been 
provided to start-up  the one set in an 
emergency.

The control room forms a building 
separated  from the power station  and is 
equipped w ith air conditioning p lan t and 
fluorescent lighting.

Power is transm itted  to  Belfast over a  
110 kV double circuit transmission line, 
approxim ately 28 miles in length, the con
nection to  the 33 kV systems of the Belfast 
Corporation and the E lectricity Board for 
N orthern Ireland being made respectively 
a t  Donegall and Rosebank sub-stations.

New Form of Pilot Earthwire
Over a  short section of the line round 

Belfast a  new form of em bedded pilot 
earthwiro has been used to provide means 
of interconnecting the Finaghy, Rosebank 
and Donegall sub-stations for protective 
gear and  comm unication purposes.

A central 110 kV switching station  is now 
under construction a t  F inaghy on the o u t
skirts of Belfast, in to  which the various 
110 kV lines will he connected. This station 
will be equipped w ith 110 kV air-blast 
switehgear of the outdoor typo.

Iw o 30 MVA 110/33 kV transform ers 
have been provided a t  the Donegall sub
station , and those are  connected to the 
B elfast duplicate 33 kV cable ring m ain by 
m etalelad indoor switehgear having a  ru p 
turing  capacity  of 500 MVA. This sub
station comprises one link between Bally- 
lum ford and the H arbour power station, 
Belfast.

The co n su ltin g  eng ineers ¡responsible for the  
design, p lan n in g  an d  co n s tru c tio n  of the  
s ta tio n  a n d  asso c ia ted  transm ission , system  
w ere M essrs. K ennedy a n d  D onkin, a ssis te d  
by M essrs. C. S. A ilo tt an d  Sou, co n su ltin g  
civil eng ineers, a n d  Mr. A. B ry e tt, a rc h ite c t.

a d d itio n  to  those  a lread y  m entioned, th e  
c o n tra c to rs  inc luded : M cL aughliu  an d  H arvey , 
fir , . V e n g i n e e r i n g  w orks; H a rla n d  a n a  
w ollt. L td., s t ru c tu ra l  stee lw ork : P. G.
R ich a rd so n  a n d  Co. (M iddlesbrough), L td., 
b rick  ch im n ey ; B a iley  M eters an d  Controls, 

Ltd., bo iler co n tro l p a n e ls ; M eehans Ltd.. 
a tm o sp h e ric  e x h au s t p ip in g ; N ew alls I n 
su la tion  Co., L td ., lagging; F. W. B rackett 
and Co., L td ., c ircu la ting  w ater screens ; 
Lw ynnes Pum ps, L td ., S tan to n  Iro n w o rk s Co., 
L td ., c lean in g  w a te r  pum ps a n d  p ip in g ; A. 
K eyrolle a n d  Co., L td., 33 kV  m a in  sw ite h g ear; 
B r itish  Thom son-H ouston Co., L td., 3.3 kV and  
400 Y a u x ilia ry  sw ite h g e a r; B ro o k h irs t 
Sw itehgear, L td., C on tac to r Sw itehgear, Ltd.. 
m o to r con tro l g e a r ;  W. T. H enleys T eleg raph  
W orks Co., L td., 55 kY a n d  low vo ltage cab les ; 
S tu r te v a n t E n g in e erin g  Co., L td.. co n tro l room  
a i r  co n d itio n in g  p la n t ;  B r itish  E le c tric  T ra n s 
fo rm er Co., L td., B onar, Long a n d  Co., L td., 
a u x il ia ry  tra n s fo rm e rs ; H e rb e r t M orris, L td., 
en g ine  room  c ra n e ; R ansom es a n d  R ap ie r, 
L td ., m obile c ra n e ;  T rough  ton  an d  Y oung, L td., 
lig h tin g  a n d  w irin g ; H ackbridge  E lec tric  Con
s tru c tio n  Co., L td .. a n d  F e r ra n t i ,  L td ., 55/110 kY 
tra n s fo rm e rs ; J .  L. Eve C on stru c tio n  Co.. Ltd.. 
110 kY steel tow er lin e ; S w itehgear an d  E qu ip 
m ent, L td.. 110 kY iso la tin g  sw itches; Allen 
W est an d  Co.. L td ., 53 kY  iso la tin g  sw itches a t  
R osebank : Edison Sw an E lectric  Co.. L td., 
b a tte r ie s ;  A utom atic  T elephone an d  E lec tric  
Co.. L td.. in te rn a l  te lephone system .



From Cookers to Bombers
English Electric Co. to Make Peace-time Aircraft

rT ''HE English Electric Co., L td ., who m anufacture and assembly of the m etal 
X  have produced a t  their Preston works and plastic components of the struc tu re  of
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alone over 3 000 bombers during the war 
—an average of one and a half a day in 
the peak period—are to  make 
the design and construction 
of aircraft a  regular branch 
of their business in peace
time. This was announced 
by Sir George H . Nelson, 
chairm an and managing 
director of the company, a t 
a  luncheon to th e  Press last 
week on the occasion of u 
visit to th e  Preston works, 
arranged in co-operation with 
the M inistry of A ircraft P ro 
duction.

In  a  brief to u r of the
works, where, • before the
war, the produots ranged 
from electric irons to electric 
locomotives, th e  visitors 
were given a comprehensive view of the 
processes from which finally emerges
the Halifax bomber, capable of carrying a 
bomb load of an  aggregate w eight of 1 2  000 
lbs., or one bomb of 8 000 lbs.

The complete story of its electrical equip-

m ent and the electronic devices th a t en
sure accurate navigation and  bombing, 
even when the ta rge t is obscured by cloud 
has y e t to be told. Some details of the 
instrum ents have already been published; 
others rem ain a  secret for the time being. 
T he visit was concerned mainly w ith the

the aircraft, and it  was no t possible in 
the time available to examine the electrical

installation, which is p u t in as assembly 
proceeds. There are miles of wire and 
a  num ber of small motors, while the pilot, 
navigator, the wireless operator, the bomb 
aimer, and the engineer are provided w ith 
separate panels of indicators and  controls.

On their arrival a t  the 
works the visitors were wel
comed by Sir George Nelson 
and introduced to  the guides 
who were to  conduct them  
through the various depart
m ents and explain their func
tions. A fter a  glimpse of the 
em ploym ent, drawing and 
accounts offices, th e  party  
came to tho progress de
p artm en t from where the 
m anufacture of the com
p o n en t p a rts  fis controlled. 
A t the peak of the activities 
of th e  works th is departm ent 
was dealing w ith 30 000 
requisitions week by week, 
and  a  million an d  a  half of 
component parts  were going 
into one store alone.

In  the tool room skilled 
tool-makers operating a  large 
num.ber of m achines driven 
by individual electric motors, 

were producing all the tools and  jigs re
quired for making and assembling com
ponents. In  the details- departm en t all 
sorts of shapes and sizes of m etal parts 
were being turned ou t from one of the 
la test rubber presses capable of exerting 
a pressure of 8 000 tons.

View of plastics section, showing the forming of bomber 
nose, canopies, etc.

Tool room at English Electric Co.’s Preston works
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A nother process of considerable in terest 
was th a t of the electrical heat treatm en t 
of certain m etal parts, bu t the greatest 
a ttrac tion  was the plastics departm ent, 
where the perspex nose, canopies, and so 
on, are moulded and processed. The party  
saw a large sheet of perspex being heated 
on a thick, thermostatically-controlled elec
tric hot-plate, the elem ents of which are 
similar in operation to those on a domes-

Radial drilling and routing section at 
Preston works

tic cooker hot-plate, and so arranged th a t 
the heating  is perfectly uniform. The per
spex used for this purpose is T\ t h s  of 
an  in. thick, and  while being softened to  
the required sta te  of plasticity i t  is covered 
w ith a  b lanket to p revent loss of heat 
from the surface. In  about half an hour 
i t  is ready for moulding. The m atrix  is in 
a continuation of the hot-plate, and the 
moulding is done, not by pressure, b u t 
by vacuum  suction. The team  engaged 
on this process have to  work very rapidly. 
On this occasion a scanner “  blister ”  for 
the under p a rt of a bomber was required. 
Throwing off the blanket, the team  seized 
th e  edges of the sheet of tran sparen t plastic 
m aterial, which now h ad  th e  pliability of 
rubber, lifted  it from the hot-plate and 
moved it. rapidly along the sm ooth surface 
until it covered a  deep depression of the 
appropriate  shape. H ere i t  was fixed in 
position by  weighted dam ps and the elec- 
trienily-operated vacuum  suction gradually 
m ade a perfect moulding, which assumed 
its perm anent shape in about three min
utes. I t  was then  ready for cutting, the 
surplus . material being trim m ed off by^ a 
mechanical cutter. The nose and canopies 
of the a irc ra ft are formed in th e  same way. 
In  the illustration the hot-plate and mould 
are seen on the left, there is a “  b lister ”  
on th e  floor ait the end, and tw o noses, 
w ith  apertures cu t to  receive triplex glass 
windows, are on one of the benches.

All th e  autom atic hand  tools used in  this 
and o ther departm ents are pneum atically- 
operated, th e  compressors being driven by 
electric motive power.

The H alifax is an all-metal machine and

30 000 parts  go to its construction. Most' 
of these are  riveted, .and, ap a rt from  the 
tanks, very little  is welded. Girls were 
seen doing spot-welding w ith machines de
signed and built by th e  English Electric 
c °. " '

As they saw ribs, outer wings, main 
centre sections and fuselages assuming 
shape largely under th e  hands of women 
in the assembly departm ents, the visitors 
were impressed D y  the scheme of ordered 
progress, efficient planning resulting in 
smooth-running co-ordination of work. 
These m ajor components are despatched by 
road for final assembly a t  th e  com pany’s 
aerodrome. Hero the main assembly, 
which includes th e  installation of the four 
Bristol-Herculles engines, is carried ou t 
in eight stages and occupies four and 
half days. On completion the a ircraft are 
tried o u t by  the com pany’s own te s t 
pilots.

The visitors were .taken in m otor coaches 
to the aerodrome, and  a fte r light refresh
m ents in the canteen, they toured the final 
assembly and flight sheds. F light demon
strations by te s t pilots had  been arranged, 
h u t these had  to  be abandoned because of 
bad  weather.

Before the war, in 1938, 1 500 work
people were employed a t  the Preston works 
on the production of electric locomotives 
and m otor coach stock, Diesel-electric and 
Diesel-mechanical traction stock, ba tte ry  
locomotives, railcars, tram cars, trolley
buses, ’bus and  coach bodies, electric 
cookers and cooking equipm ent, electric 
"fires and w ater heaters, electric washing 
machines and  small domestic appliances. 
At the peak period last year the work 
people num bered 13 500, of whom 40 per 
cent-, were women, draw n mainly from the 
cotton industry. In  addition to  bombers, 
electric cooking and canteen equipm ent for 
war industries and B ritish restauran ts, have 
been included among the war-time pro
ducts.

Inevitability of the War
In proposing a t the luncheon the toast 

of “  The P ress,”  Sir George Nelson, re
ferred briefly to the history of the com
pany, and said it was really a group of 
companies co-ordinated under one m an
agem ent. H is association w ith th e  com
pany dated from 1930, and  the scope of 
its activities had since extended to -cover 
the whole field of electric power generation, 
distribution and  utilisation. A t th a t date 
its  tu rnover was abou t £’2 000 000 and it 
had 4 000 people on its pay-roll. Today 
its turnover was about £25 ÔO0 000 and  it 
employed 25 000 people; those figures did 
no t include those of the ir subsidiaries.

D uring the five years before the ’war he 
was a  frequent visitor to  th e  Continent, and 
so convinced was he th a t  w ar was inevi
table th a t he m ade representations to
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Governm ent circles and offered the services 
of the com pany’s organisation for the u r
gently needed rearm am ent. In 1936 their 
school and tra in ing  facilities for draughts
m en and  tool-makers were greatly extended 
to be ready to  m eet any demands th a t 
m ight be m ade upon their productive 
capacity.

First Hampden in 15 Months
Sir George emphasised th a t there was no 

need when w ar broke out, for the com
pany to m ake any  step in  tlie  direction of 
a ircraft production, because in peace or 
w ar the basis of production was electricity, 
b u t they  did so because of their patriotism  
and they felt it  was necessary for the 
safety of the people of this country to 
increase a irc ra ft production. In  1938 they  
were asked -to s ta r t w ith  the H am pden 
bomber, and  w ith complete confidence ir. 
the team  lie had a t  the back of him  he said 
they  could produce a  H am pden medium 
bomber in 18 m onths. They were able to  
do it  entirely w ith their own organisation, 
except for one m an loaned to  them  by the 
designing firm, in 15 m onths. Similarly 
they produced the H alifax 4-engined 
bom ber in 18 - m onths from the time they 
started , w ithout any  outside help.

To m eet the eventual production pro
gramme the Preston works area was greatly . 
increased, resulting in a  to tal a rea  includ
ing the final assembly and flight sheds of 
nearly 2 000 '000 sq. ft. They had to  make 
their own jigs and tools in their own or
ganisation, and for the H am pden bomber 
they produced 40 000 jigs and  tools costing 
£1 250 000. They had  to  tackle the pro
duction of the H alifax in the same m anner, 
and from designs supplied from  th e  H and
ley Page works they m ade a fu rther 83 000 
jigs. They did i t  w ith skilled labour; 
there, was only 5 per cent, of unskilled 
labour. .It cost somewhere in th e  neigh
bourhood of £1 900 000.

Parallel w ith the production of bombers 
a t  Preston they  had  continued to  make 
cooking equipm ent for w ar works canteens. 
R eferring to  the production programmes a t  
the com pany’s o ther works, Sir George 
Nelson m entioned th a t a t  Stafford were 
made tanks of the Covenanter, Centeur, 
Cromwell and  other types, aggregating 
thousands ; tens of thousands of precision 
a ircraft instrum ents for various purposes; 
hundreds of thousands of Service radio 
transform ers; cathode-ray ignition testers 
for internal combustion engines; electrical 
equipm ent for magnetic minesweepers ; 
dynam om eters for testing aero engines and 
a t  the same time converting their o u tp u t 
into usefully employed electrical energy; 
electric propulsion and auxiliary equip
m ents for submarines, and  so on. I t  could 
be said th a t  Stafford played a very im port
a n t  p a r t in  winning th e  B attle  of th e  At

lantic. Tho Rugby works supplied hun
dreds of Diesel generating sots for ships, 
including minesweepers, subm arines, a ir
cra ft carriers and troop transports; Diesel 
generating p lan t for aerodrom es; complete 
transportable Diesel-electric engines for 
locomotives which served w ith our armies 
overseas ; steam  turbines were provided for 
ships auxiliaries, and  m any large steam  
turbo-alternator sets were supplied to 
various power stations to m eet th e  de
mands of expanding w ar industries. The 
Bradford works were engaged in tho pro
duction of electric generators for ships 
auxiliaries and “  degaussing ”  sets for 
combating magnetic mines ; high frequency 
alternators used in destroying acoustic 
mines, naval rangefinding, fire direction 
and control equipm ent, including gear for 
the gun mountings and  various equipm ents 
for stabilising naval depth  charge m ortars ;

. searchlights, sound locators and  predictors, 
etc., and electric mining locomotives for 
Russia.

£60 000 000 above Normal Turn-over
Some indication of the additional pro

ductive capacity necessitated bv  these and 
other w ar activities, was given by the fact 
th a t the value of th e  products am ounted to  
£60 000 000 above the normal turn-over 
of the com pany’s established business, and 
the combined floor area of the four main 
works was increased from the pre-war figure 
of some 1 700 000 sq. ft. to th e  present 
figure of over 3 360 000 sq. ft.

Speaking of the future, Sir George said 
i t  had been dem onstrated during the war 
th a t the experience and resources of the 
company had and  could continue to  make 
a  valuable contribution to design and 
m anufacturing technique of aircraft, tho 
board felt it its d u ty  to once more establish 
th a t field as p a rt of its regular activities. 
They had been fortunate in obtaining the 
services of Mr. E . Potter, one of the ou t
standing designers of aircraft, as their chief 
engineer and  designer and  he iras busy 
building up his technical team . Their policy 
would be not to  compete w ith th e  aircraft 
industry, b u t to  co-operate w ith it. T hat 
decision would not d e trac t them  from their 
normal activities in heavy electrical engi
neering, in rolling stock and road vehicles, 
in steam  and w ater turbines, o r Diesel 
engines, or in the field of domestic electric 
appliances.

Eleotrica! Workers’ Wages.—I t  is an 
nounced th a t  the Industria l C ourt has 
rejected a  claim th a t  the present w ar bonus 
of 6d. an hour in the electricity supply in
dustry  should be increased to  8d. an  hour. 
The Court is no t satisfied th a t  any sub
stan tia l change in  conditions arising o u t of 
the war has taken  place which would w ar
ran t an increase in  th e  existing w ar bonus.
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Voltage-Operated Leakage Trips.—Fig. 4 
shows th e  connections of a  voltage operated 
earth  leakage tr ip , the leakage trip  coil L 
being connected between the metal-work en
closing the conductors and th e  earth  elec
trode ; the coil being so designed th a t when 
the metal-work exceeds a certain voltage

Fig. 4.—Connections of voltage-operated earth 
leakage trip

above earth , usually less than  40 V, the 
coil opens contacts to  de-encrgise the no
vo lt coil N of the switch. Generally a  frac
tion of an  am pere leakage is sufficient to 
operate the trip  so th a t  i t  is n o t necessary 
to  have a  very low resistance earth  eloc- 
trodo for the trip  coil. Frequently  a  tes t
ing key K  is provided by  means of which 
the trip  coil can be disconnected from the 
metal-work of the earthing system  and con
nected to  ono pole of the supply through 
the high resistance R .

If  ono leakage trip  is provided for the 
whole installation, a fau lt on one item  will, 
of course, cause th e  whole installation to  be 
p u t out of action, b u t th is  can be avoided 
by using separate leakage trips for each 
individual circuit. The advantages of this 
device are th a t a  low resistance electrode 
is no t necessary, the tr ip  operates w ithout 
necessitating th e  passage of a high leakage 
current, and the tr ip  can readily be te s te d ; 
these points axe decidedly in favour of the 
use of such  trips, a t  any  ra te  for the 
heavily ra ted  circuits. The trip  m ust be 
used in conjunction w ith some form  of 
circuit breaker.

I t  should be  borne in  m ind th a t there 
m ust be no possibility of th e  leakage trip 
coil being short eirouited due to  accidental 
or intentional contact of the  metal-work on

P a n  I . - T h e  E l e c t r i c i a n ,  April 6, 1945

the  installation and earth . A short circuit 
betw een the points X  and Y in Fig. 5 
would cause the trip  to  operate only on 
a high volt drop betw een X  and Z. I t  may, 
therefore, bo desirable to  use insulated 
wire to  connect tho trip  coil to  its  ea rth  
electrode, and the trip  coil electrode 
m ust bo placed outsido tho resist
ance a rea  of any o ther electrode which 
m ay be provided for d irect earthing. 
W hero an  intentional or accidental connec
tion  of tho metal-worlc w ith earth  is in 
existence i t  is advisable to  connect the 
leakage trip  coil to  the end  of the  circuit 
rem ote from th e  direct earth  connection. 
F or example, considering a d irect earth  
fau lt a t  a  m otor on an installation fed a t  
230 V to earth  and  having a  d irect earthing 
electrode of 0.2 ohm resistance and a  con
tinu ity  resistance of 1 ohm, as indicated in 
Fig. 5. Tho m aximum possible fau lt cur- 

230
re n t will b e  = 102 A, the maximum

1.2
volt drop from P to Z will be 192 V, w ith 
38 V drop from Z to  earth . I t  will be noted 
th a t in  spite of the dangerous voltage exist
ing on the case of tho m otor the leakage 
trip  coil will only receive 38 V, or less if the 
resistance areas of the electrodes overlap. 
If, however, tho trip  coil is connected to  th e  
m otor caso it  will receive th e  full voltage. 
In m any cases tho electrode resistance will 
be higher th an  the continuity resistance 
b u t th is  m ay n o t be th e  caso for, say, a

Fig. 5.—Possible effect with direct earthing 
connection

m otor directly-coupled to  a  pum p draw ing 
w ater from a  river or o ther source. In  all 
cases tho continuity  resistance should be 
k ep t as low as possible in order to  avoid 
such risks. Tho voltage-operated leakage 
trip , when properly connected, directly con
trols the  possible voltage on th e  metal-work 
b u t only indirectly controls the possible 
earth  leakage curren t, th is depending
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largely on the resistance of any  d irect earth 
ing connections.

Current-Operated Leakage Trips and 
Neutral Point Earthing.—Usually th e  cur
rent-operated earth  leakage trips operate on 
unbalanced cu rren t in th e  supply phases.

B R E A K E R  CURRENT

Fig. 6.—Connections of current-operated 
leakage trip

One curren t transform er through which all 
tlie conductors of one circuit pass, or 
separate transform ers connected as in 
Fig. 6, m ay  be used to energise 
the leakage relay. U nder normal 
conditions the algebraic sum of the 
currents in  the circuit will be zero, 'but if 
an  earth  fau lt occurs the leakago current 
will pass ou t through one or two lines and 
re tu rn  to  the supply p lan t through the 
earthing system. There will then be a  
resu ltan t cu rren t in .the relay whioh should 
• trip  th e  circuit breaker, provided the leak
ago cu rren t is high enough. This device 
m ust be  used w ith  d irect earthing protec
tion of low resistance and, whilst i t  directly 
controls the m axim um  leakage current, t 
only indirectly controls the possible voltage 
on the framework of the plant, as this will 
depend on the resistance of the direct ea rth 
ing system . The tr ip  m ay be used on the 
m ain o r on individual circuits and can he 
used w ith  a  circuit b reaker or a special 
typo of fuse.

The voltage and current-operated leakage 
trips can, of course, pro tect against faults 
on th e  consuming side of th e  circuit 
breakers only, so th a t  the metal-work on 
the supply side of such breakers m ust be 
efficiently earthed  to ensure operation of 
the protective gear belonging to  the supply 
au thority  in the even t of a  fau lt on the . 
supply side of th e  main breaker.

Since, in m ost cases, the earth  continuity 
resistance can he  k e p t reasonably low by 
careful installation and maintenance, 
coupled w ith periodical tests, th e  main 
difficulty is likely to  occur in maintaining 
an ea rth  electrode of low resistance. If 
the earth  electrode provided for the sup
ply system  is available a t  the supply p lan t 
or main transform er, and  the metal-work 
of the consum er’s * p lan t is directly con
nected to th a t  electrode, tire earth  leakage 
current from all m etal-sheathed and bonded

conductors does no t have to  pass between 
the electrode and earth . This is a  de
cided advantage in  ensuring the passage of 
sufficient earth  fau lt to  operate the over
load trips o r fuses, b u t there exists a  risk 
th a t a  fau lt on the supply p lan t or tran s
former m ay render the whole of the con
sumeras metal-work alive a t  a  dangerous 
voltage if the  electrode has a  high re 
sistance.

Periodical Tests of Earthing System.—
To facilitate the carrying o u t of periodical 
tests of earthing resistance required by  the 
various authorities, i t  is an advantage to  
have a  definite system, otherwise the tests 
m ay tako a  considerable time. The first 
essential is a  diagram of the  whole of the 
earthing system  and th is m ay be com
bined w ith th e  general wiring system  in 
the m anner indicated in Fig. 7 In  this 
scheme a  full line indicates wiring carried 
in conduit or metallic sheathing which is 
bonded to  the p lan t a t  both  ends, a  double 
full lino indicates a conductor which is 
used purely for earthing, w hilst a  dotted 
line indicates conductors such as cleated 
v .i.r. which aro no t surrounded by  bonded 
sheathing.

A chart should he prepared to  correspond 
with th e  diagram. The ch a rt indicated in

BF E D C

Fig. 7.—Schematic diagram of lay-out of 
section of power installation

Table 1 acts as a  key to  the  diagram and  
also provides for th e  en try  of th e  to s t re
sults. The earth  electrodes m ay he tested 
by passing a.c. between th e  earth ing  elec
trode and  an  auxiliary electrode, m easur
ing the voltage between the earthing elec
trode and a voltage spike midway betw een
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tho electrodes, or by the use of a  direct 
reading ohm eter in the m anner previously 
m entioned. F o r testing continuity resist
ance a  useful piece of appara tu s  is a short 
length of fairly  heavy flexible cable having 
4 strong spring clips. Tho earth  testing  
ohm eter m ay bo used or a  ba ttery , am 
m eter, low reading voltm eter, and two 
testing  prongs can be employed. After 
isolating the circuit, the three phase te r
m inals a t  the supply end can be sho rt cir
cuited together and to  the metal-work a t  
the supply end 'by means of th e  flexible and 
clips, a  prelim inary test 'being made by 
passing cu rren t betw een th e  term inals and 
metal-work to  ensure the connections are 
of low resistance.

The testing  set can then be taken to  the 
nex t d istributing centre, for instance the 
set m ay be used a t  G w ith the clips on C. 
C urrent is first passed between each pair 
of phase term inals a t  G to  obtain the re
sistance of two of the current-carrying 

conductors in series. I t  m ay 'be found th a t 
the results are n o t the sam e for each pair 
of terminals, in which case high resistance 
connections or contacts on the current- 
carrying conductors should be looked for. 
If th e  results are substantially  the same 
for each pair, half of one reading will 
give the resistance of one of th e  conductors 
and  this should be recorded in the appro
priate column. Testing cu rren t is then 
passed between one term inal a t  G and a  
point on the connection of the outgoing 
metal-work from G. Subtracting from 
indicated resistance thus obtained, th a t

of one cable conductor gives the resistance 
of th e  earth  continuity conductor front 
C to G. and  this also should be recorded in 
the appropriate colum n. If  the earthing con
ductor has a high resistance in comparison 
w ith the conductor the second te s t should 
bo repeated to  a point on the metal-work 
on the incoming side of G, a  low resistance 
then  indicating th a t th e  trouble is due to 
a high resistance connection of the incoming 

• or outgoing metal-work to G. A further 
te s t to the case of G will show tho exact 
location of the fau lty  bonding, and  this 
m ay be entered in the rem arks column for 
a ttention .

The sho rt circuiting cionrieetions may 
then  be placed on G and tests  m ade a t  H  
in th e  sam e way, and  so on, the  results 
being recorded as in Table 1. A column 
is provided for the sum of the to tal earthing 
resistance from each point to earth . In  the 
case of sheathed metal-work earthed to  the 
system  earth  electrode, i t  is suggested th a t 
the resistance of the earth' electrode bo 
excluded from the to ta l resistances entered 
in the  six th  column. An alternative 
m ethod of testing could be employed, tho 
short circuiting connections being left on C 
and  tests m ade a t  each point G, H , J , ‘ and 
tho starto rs to  give th e  to ta l ea rth  con
tinu ity  resistance to  C. W hen the motors 
are close to  their sta rte rs i t  m ay bo con
venient to make a  single te s t of the 
continuity  resistance by  passing current 
directly  from the  sta rte r case to  the m otor 
frame, using a  trailing re tu rn  cable. I f  this 
is no t practicable the sta to r term inals of

T a b l e  1.— M e t h o d  o f  R e c o r d i n g  R e s u l t s  o f  E a r t h  R e s i s t a n c e  T e s t s .

Item.
Excess
C urrent
Device.

Res. of Res. of 
one Earth 

C urrent Continuity 
Conductor. Conductor.

Total 
Res. to 
Earth.

Remarks.

A Earth Plates outside Switch Room — — —
Ohm.
0.32

B 1 200 A. M ain C. B. in Switch 
Room ... ...

Amps. 
1 600 —  • 0 005 0-325

C 400 A. C. B. No. 12578 in  Switch 
Room 500 — 0015 0-34

G 200 A. 2-way Dis. Box in No. 1 
M achine Shop ...

1 290
2 290

Ohm.
0014 0045 0-385

Res. of earthing 
tor high due 
bonding to G.

conduc
to bad

H 60 A. 4-way Dis. Box in Foundry... 1 80 
2 80 0:09 01 5 0-535

1 30 H .P . Compressor M otor outside 
Foundry 60

0 04 • 
0 0 8

00 6
012

0-595
0-715

2 30 h .p . Fan M otor No. 22639 in 
F o u n d ry .......................................... 60

0 0 7
00 8

0 038 
00 5

0-573
0-623

J 60 A. 4-way Dis. Box in  No. 1 1 60
M achine S h o p ............................. 2 60

3 60
4 60

00 3 004 0-425

3 25 h .p . M otor No. 13806 in No. 1 
Machine Shop (Lathes) 50

0-22
006

012
003

0-545
0-575
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tho m otor should be short circuited to  the 
case and  tests m ade from tho starters, first 
finding tho resistance of one of the cables 
in  the usual way. If the s ta rte r terminals 
axe short circuited and the tests m ade a t 
the m otor the resistance of the stator wind
ings will give misleading results for the 
cable resistance.

I t  is suggested th a t  the overload trip 
settings or the melting current of the fuses 
be entered On the chart, as in column 3. 
I t  is then a  simple m atte r to  calculate if 
tho earthing resistance is low enough to 
pass sufficient fau lt current, especially if a 
table or curve showing th e  m aximum pos
sible fault current w ith a given earthing 
resistance is available. For example the

New Ceramic

A NEW  ceramic, named Alorite, which, 
i t  is claimed, has unprecedented 

physical and mechanical properties, was in
troduced to representatives of the technical 
Press and others a t  a  dem onstration of their 
domestic standard  fused plug and socket 
held by the directors of Dorman and Smith, 
L td ., a t  the R egent S treet Polytechnic, 
London, on April 4. A description of this 
fused - plug and  socket appeared ih T h e  
E l e c t r ic ia n  on May 12, las t year. The 
insulating tube housing the fuse and form
ing the body of one of the pins of the plug 
is made of Alorite. This m aterial was sub
jected to  severe mechanical tests.

Introduced by M ajor R . Amberton, Mr.
C. N esbit, sales m anager, said the object 
of the dem onstration was to  prove to scep
tics the claims of the Company as to  the 
mechanical and electrical efficiency of the 
fuse. Experim ents w ith the ordinary 
electric porcelain for tho insulating tube 
gave one or two failures, so they looked for 
som ething of greater mechanical .strength 
and produced a  ceram ic, which they called 
Alorite. I t  was harder than  a  diam ond; 
sandstone or carborundum  stone made no 
inmression on it.

The rem arkable strength  and hardness of 
the m aterial was dem onstrated by several 
tests. W ith  one of the small fuse tubes 
Mr. N esbit made scratches on a piece of 
glass. The tube was then subjected to an  
im pact te s t in a m achine w ith a heavy 
pendulum th a t broke a  porcelain tube w ith
ou t any check in its swing, b u t stopped a t  
the Alorite tube w ithout making any im 
pression on it , although swung against it  
several times. O ther tubes of the new 
m aterial were impressed by a powerful hand 
press through pieces of }  in. mild steel and 
also a piece tV in. thick. As further proof 
of the mechanical strength  of the ceramic 
one of th e  tubes was placed in a lathe, and 
i t  cu t shavings from carbon steel.

As to  its  electrical efficiency, Mr. Nesbit

maximum possible fault current a t  Motor 
230

No. 1 I s  =  322 A which is greater
0 .7 1 5

than  the operating cu rren t of the excess 
current protective devices back to  G. The 
maximum possible fau lt cu rren t at C, how- 

230
ever, i s  = 678 A, which is less than

0.34
the trip  setting of B. The principal re
sistance at- C is due to  the earth  electrode 
and if tliis cannot be lowered th e  switch B 
m ight be connected to  the earth  connection 
for the system  neutral, or a trip  operated 
by leakage voltage or cu rren t be employed.

for Fused Plug
said Alorite had all the dielectric qualities 
one could wish for. One of the tubes was 
immersed in w ater for 24 hours and then 
roughly dried, and no difference in its 
weight could be detected. W hen pu t 
through th e  ordinary flash te s t a t  2 000 V 
there was no flash a t all. W ith the fuse 
under load up to  blowing point the m axi
mum tem perature obtained was 55.5° C. 
above am bient (a total of 75.5° C.).

No rise in tem perature could be detected  
in the pins of a  plug th a t was said to  have 
been carrying 13 A since 9.30 th a t  morning 
—a  period of two hours. I t  was then 
tested successfully with 22 A to  prove th a t 
it  was a genuine 13 A fuse and could stand 
the greater capacity. Its  discriminating 
qualities were dem onstrated against a h .r.c . 
fuse of 15 A capacity. The fuse in the 
pin blew, leaving the larger one in tact. To 
show that- the plug could be handled safely 
under any circumstances it  was plugged in 
on a heavy short c ircu it, which was opened 
w ithout any perceptible flash or report.

The tube housing the fuse has both  ends 
protected by f  in. brass caps one of which 
makes contac t in th e  socket. I t  screws 
into the term inal block against a  spring, 
which prevents loose contact.

For this domestic standard  fused plug 
and socket i t  is claimed th a t  i t  is sa fe ; 
th a t its small pin centres make it  easy to  
m an ipu la te ; only one size is required for an 
electric clock or a 3kW  load ; the socket goes 
comfortably into a  standard  cdst iron round
B.S.S. conduit box; as a plug is v irtually  
a  component of the appara tu s to  which i t  is 
connected i t  can be provided w ith the 
appropriate size of fuse, 2, 5, 10 or 13 A ; 
and both plug and socket are easy- to  wire.

Gas v. Electricity.—By invitation, repre
sentatives of the Wessex E lectricity  Co. 
and of the Oxford Gas Co. argued the case 
for their respective commodities a t  a  parish 
meeting a t  Cumnor.
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Standing Cost Allocation in Supply
Further Communication Respecting the E.R.A. Method

I N a previous communication* an outline 
was given of an improved method, 

evolved by th e  E .R .A ., for allocating the 
dem and-related portion of the standing cost 
of electricity supply. I ts  m ain features are
(a) Introduction  of the concept of poten
tia l peak periods,”  i.e., periods during 
which there exists a  potentiality  of the 
annual m .d. on a  supply system  or p art of 
such a  system  arising; (b) allocation of 
domand-related cost to  be based jointly  on 
th e  consumption and the highest demand 
within th e  potential peak periods, and  (c) 
no allocation to  be made to  consumption 
and  dem and outside these periods.

Based on principles suggested by  the 
American engineer, W . j .  Greene, the
E .R .A . m ethod can bo best illustrated by 
using the following symbols and definitions, 
in which the word “ system  ” denotes both 
a  comprehensive system  o r a  part, depend
ing on the object of the allocation! :— C, 
to ta l annual dem and-related cost in respect 
of a  system ; d, highest dem and (1-hour 
basis) of a  component load during the 
potential-peak periods; D, sum  of the d ’a 
involved (D = 2 d) ; k ,  annual consumption 
of a  component load during th e  potential 
peak periods; K , sum  of the k ’s involved 
{ K — 1.k); P , annual collective m .d. on 
the system  ; T , aggregate annual duration 
of the potential peak periods ; x ,  a  share of 
dem and-related cost, allocated per kW h of 
consum ption during th e  potential peak 
periods ; y , a  share of dem and-related cost, 
allocated per kVA or kW  of highest demand 
during the potentiahpeak period.

The allocation to  a  component load is 
given b y  th e  form ula k x + d y .

In  order to  determ ine th e  factors x  and 
y , two equations are  necessary. The first 
expresses the fact th a t th e  cost to  be allo
cated m ust equal the sum  of the allocations 
to  the individual component loads involved,
i.e .,

C -  1 {k x )  + 2 (d y ) = K x + D y .
The second is derived from the  considera
tion th a t if the m agnitude of a  component 
load is constant throughout th e potential 
peak periods, such component is bound to

* “  Standing-Cost Allocation in Elec
tric ity  Supply ,”  E i .e c . ,  April 6 , 1945 .

t  A ny .allocation of dem and-related cost 
m ust a t least distinguish between h .v . and 
l.v . systems.

t  I t  will be remembered th a t  when apply
ing th e  peak-responsibility m ethod, the 
dem and of the components a t  the tim e of 
the system  peak m ust be ascertained.

add  its full dem and to the absolute system  
peak, a t  w hatever tim e within the potential 
peak periods the la tte r m ay occur. Conse
quently, such a  load monopolises an  am ount 
of system  capacity equivalent to its  de
m and. As the to ta l dem and-related cost is 
C and  the system  m .d. (assumed to equal 
the system  capacity) is P, th e  corresponding 
cost per kVA or kW  of system capacity is 
C /P , and  th is is a t the same tune the cor
rec t allocation per kVA or kW  of such a 
load of constant m agnitude. Assuming a

Fig. 1.

power factor of unity , the annual consump
tion per kW , k , during the potential peak 
periods is 1 x T  = T  (kW h). T hus for 1 kW  
of such a load the allocation k x  + dy  be
comes T x + y ,  and th is m ust equal C /P . 
The required second equation is, therefore, 
C /P  = T x + y .

In  the actual calculation of x  and y  i t  is 
convenient to express x  in  £ sterling per 
1 000 kW h.

The highest dem ands, d, and th e  con
sum ptions, k , during the assumed potential 
peak periods have, of course, to  be ascer
tained for each of th e  component loads 
involved.{ In  the first place, the allocation 
is to  be based on the classes of consumers 
supplied from the system  in question. Tiro 
annual kW h-consumption of each class is 
known, and by  using an estim ated load 
factor, the corresponding m .d . can be cal
culated. The preparation of tables for 
estim ating load factors is under considera
tion. If, in exceptional cases, the annual 
m .d. of a  component load is no t expected
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to occur w ithin tho assumed potential peak 
periods, th e  corresponding d  m ust be esti
m ated from load curves. Sometimes, actual 
records of the highest demand will be avail
able.

Estim ation of the consumptions during 
the potential peak periods is easiest when 
the la tte r conform to  m eter-reading periods, 
though tho practice of “ continuous m eter 
reading ”  entails additional approximation. 
If, for instance, the potential peak periods 
for a  given system  are assumed to comprise 
the hours from 7 a.m . to  11 p.m . of all 
the  days of tho two w inter quarters, the 
k ’s can be found from the to tal consump
tions during the tw o quarters by deducting 
an estim ated proportion in respect of con
sum ption during off-potential-peak (night) 
hours. Such estim ate can be based on in
formation as to  tho composition of the load 
concerned, load curves, etc.

Once the  class allocations have been estab
lished, fu rther sub-division within a  class 
can bo effected similarly. F or oxample, the 
am ount allocated to  the class of domestic 
consumers m ay be sub-allocated as between 
consumers on th e  “  all-in ”  tariff and the 
rest.

The im port of the two basic equations can 
be illustrated graphically. In  Fig. 1 tho 
chain-dotted line (a) represents tho first, 
and the  solid line (b) the second equation, 
the solution, x  and y ,  being given by the 
intersection of tho  two lines. The possible 
range of x  and y  is determined by the line
(b), since for a  given system  the demand- 
related cost C and tho capacity (identified 
w ith the  m .d . P) are given.

The position of the line (a) depends on D, 
the  sum of th e  component demands, and K , 
the to tal consum ption, i.e., on th e  charac-

News j
I.E.E. Scottish Centre.—According to 

the annual report of the Scottish Centre, 
membership for tho 1944/45 session totalled
1 287, as com pared w ith 1 179 for tho pre
ceding year. Membership of the Dundee 
Sub-Centre was 130, and of the Scottish 
S tudents’ Section, 238, an increase of 50.

Lighting Plant Damage.—A t a meeting 
of the Sheffield Lighting Committee the 
Engineer reported  upon the extensive 
damage th a t was being occasioned to 
street lighting p lan t. D uring January’ and 
February’ over 300 small electric lamps had 
been stolen from stree t lamps and over
2 400 lan tern  panes had been maliciously 
smashed.

Edinburgh V-Day Lighting.—The Streets 
and Lighting Committee of the T.C. has 
authorised the fullest possible illumination 
of the capital on the evening of V-Day’. 
A t a  m eeting of the Committee recently, 
i t  was reported  th a t the  re-equipping of

teristics and composition of tho actual load 
on the system  concerned. The illustration 
shows th a t the lower C /D  in  relation to  
C IK , tho lower, relatively, will be y , and 
the higher x.

As D denotes tho sum of the component 
m .d .’s, it is in fact directly proportional 
to the diversity’ factor (as confined to  per
formance during the potential peak 
periods), which in the above symbols is 
D /P .  On the o ther hand, K  depends on 
the system load factor (as referred to  tho 
aggregate of potential peak periods), repre
sented by K /T P ,  and th o . higher this 
“  period ” load-factor, the nearer will be 
tho x-intercept of line (a) to  bo x  m ax, thus 
making for a  relatively higher x.

Hence, w ith relatively’ high system 
diversity a component load having low- 
period load factor, i.e., comparatively high 
d  and low k , will receive a  relatively lower 
allocation (kx  + dy) than  if the diversity 
were low-, and  w ith increasing system  load 
factor the allocation to  a component load 
with high period load factor, i.e., com
paratively- low- d  and high k, will become 
relatively higher than  in th e  ease of a  load 
with low period load factor. This shows 
how th e  allocations made are influenced by 
the likelihood of a component load contri
buting to  the system m.d.

If, in special circumstances, one is certain 
th a t a  particular component load will occur 
in full a t the tim e of the annual system 
peak, then such load is, of course, to  be 
treated according to the conventional peak- 
responsibility theory, and the E .R .A . 
method applied to the rest only. A case in 
point is tho load due to  rad ian t heaters in 
sy’stems whoso m .d . occurs during Cold 
snaps.

n Brief
the lighting standards had m ade such pro
gress th a t full pre-war illumination would 
likely be possible.

Nairobi “  Blackouts.”—Brief black-outs 
in the electricity supply in and  around 
Nairobi recently puzzled engineers, until 
i t  was discovered th a t  a  species of large 
bird, known locally as “  black sto rks,” 
w ith a  wing span of more th a n  six feet, 
had  collided w ith supply lines when alight
ing or taking wing. Over a dozen were 
found dead below the lines.

Oliver Lodge Scholarship.— To com
mem orate the 25th Jubilee of the Radio 
Section of the I .E .E ., a research scholar
ship to be called the Oliver Lodge Scholar
ship has been founded. I t  will have a  basic 
annual value of £250 and will be tenable for 
one year, b u t m ay be extended for a  
second. F u rther particulars from the 
Secretary of the I .E .E . The closing da te  
for receiving nominations is May 15.
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Electrical Personalities
We are always glad to receive from  readers news of their social and business activities fo r  

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

Dr. H. H. Ballin, for m any years light
ing engineer w ith the General Electric Co., 

L td .. hus been ap 
pointed commercial 
m anager o f  t h e  
illum inating engineer
ing departm en t of 
Thorn E lectrical In-, 
dustries, L td. Dr.
Ballin, ap a rt from, his 
activities in the field 
of illum inating engin
eering, has devoted 
considerable tim e to 
the study of the his
tory' of electricity 
supply and  hopes to 
publish a  book on this 

D r.H . H. Ballin subject in the near 
future.

Mr. T. W. Dann, chief engineering 
assistan t a t  Poplar, has been appointed 
borough electrical engineer a t  Tunbridge 
Wells.'

A t Darwen Town Council, on April 6 , 
tribu tes were paid to Mr. F. M. Fletcher, 
borough electrical engineer for 26 years, 
who has retired.

Mr. F. J. Cole, borough electrical engin
eer and  m anager a t W est Bromwich, has 
■been appointed electrical engineer a t  
Blackpool in succession to  Mr. H. F. 
Shanahan, who is retiring, a t  a  salary of 
£1 490, rising in two years to £1 750, 
plus cost of living bonus.

Mr. A. J. Crocker, works m anager w ith
C. A. Parsons and  Co., L td ., a t H eaton, 
for 32 years, has received a  presentation 
from the officials and stall of the firm on 
his retirem ent. Mr. Crocker joined Parsons 
in 1896. A t the age of 22 he became a 
foreman, and 10 years la te r works 
manager.

As a result of the entrance scholarship 
exam inations, held a t Faraday  House 
Electrical Engineering College, on March 
20, 21 and 23, the following awards have 
been m a d e : Faraday- Scholarship of 80
guineas a year for two yTears, R ichard 
A rthur Arno Newman (Raynes P ark  
County School); Maxwell Scholarship of 60 
guineas a year for two years, Derek John 
Thorpe (Council and  County Schools); 
exhibitions of the value of 20 guineas 
for two years, Alan Francis D urham  
(Kingston G ram m ar School), D avid Jeffery 
Newnham (Penzance County- School), and 
David John  N orton (Oldenham).

Messrs. Charles and Richard Hinde have 
retired after having jointly- served 114 y-ears 
w ith the A utom atic Telephone and Elec

tric Co., L td ., where they  have for many 
y-ears been engaged on fine instrum ent 
design. In  1888 the tw ins, then 14 y-ears 
old, sta rted  work together w ith the com
pany. In  1938 each ‘ completed 50 years 
unbroken service, and each was presented 
w ith a gold medallion in the design of an 
autom atic telephone dial inset in  the ten 
finger-holes w ith rubies for each five y-ears 
of service. They wore then working in 
secrecy on the developm ent of the d is tan t 
reading gyro-magnetic compass, the story 
of which has recently- been told. They 
postponed their, retirem ent and continued 
through the war years, to work in secrecy- 
on th is and other work closely connected 
with the war-effort. D uring th e  1914-18 
war th e  brothers worked on an  an ti
subm arine device. As a parting  gift their 
fellow-workers presented each w ith a clock, 
set in a  representation of an autom atic

Charlie (left) and Dick Hinde at work on the 
distant reading gyro-magnetic compass

telephone dial in a handsome wooden case. 
N um eral holes of the dial are engraved with 
specinl jobs which the tw ins have done, 
entitled  “ Milestones along a record 
rou te .”

Obituary
Commander J. A. Binnie, R.N., works 

m anager of the transform er departm ent of 
Ferran ti, L td ., since 1931, in action. From  
Charterhouse, he w ent to the R .N . College 
a t  D artm outh, passing ou t in time to  serve 
as a  midshipman in the B attle  of Ju tland . 
A fter the last w ar he w ent up to Cam
bridge to  study science, and proceeded 
thereafter to devote himself to research 
and developm ent, particularly  connected 
w ith anti-subm arine defence, in which he 
became- an  acknowledged expert. He re
joined the Navy in 1939.
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Process Heating Field
The Place of Radiant anc

A  PA PER  on “ The Place o£ Radiunt, 
Dielectric and Eddy-current Heating 

in the Process-Heating F ield ,” by Messrs. 
L. J .  C. Connell, O. W. Hum phreys and 
J . L. Rycroft, was read a t  a meeting of the
I.E .E . on April 5.

If the fullest advantage is to be gained 
from the rapid developm ents which have 
taken  place in connection w ith rad ian t and 
high-frequency methods of heating, stated 
the authors, care m ust be exercised in the 
selection of the ■ applications for which they 
are recommended. A lthough many pro
cesses can be carried out more effectively 
by the new methods, there is still a  very 
real place for contact and  convective 
heating. The purpose of the paper was to 
facilitate this selection.

The paper first reviewed the various 
m ethods of.heating, indicating the physical 
laws and practical considerations by which 
they are governed and the rates of heating 
which m ay bo obtained. An endeavour 
was then made to classify, in term s of their 
technical requirem ents, the types of appli
cation for which each process is best suited. 
Finally, several specific applications were 
considered in some detail, and it  was shown 
th a t processes having a superficial simi
larity m ay nevertheless possess features, 
no t a t first apparen t , which are of sufficient 
im portance to w arran t the use of different 
methods of heating.

Mr. S. G. King (Eleetrie Furnace Co., 
L td.) said th a t the right way was to  con
sider heating problems from the  thermal 
point of view and th.en decide w hat was 
the best m ethod of bringing about the re
quired tem perature. I t  might be th a t in 
some localities gas or oil would be best, and 
electrical engineers should fearlessly say so. 
One of the great outlets for eddy-current 
heating was surface hardening. He felt 
th a t the greatest use for induction or eddy- 
current heating m ight tu rn  ou t to  be not 
for th is purpose a t all, bu t for the heating 
of certain shaped parts  prior to  working 
on them  by  stam ping, or forging, or some 
o ther process. There was great scope for 
a  combination of different heating methods. 
Much of the literature was rather confus
ing, and it  was useful to  th ink of induction 
heating as a phenomenon associated with 
current and dielectric heating as a pheno
menon associated with voltage. In  the one 
ease high, cu rren t was required, and in the 
other high voltage was necessary.

Dr. L. Hartshorn (National Physical 
Laboratory) said th a t in studying this 
subject the authors had very properly

High Frequency Methods
taken the conventional point of view, but 
it was useful to  approach it from several 
different points of view. Deliberately 
taking one which was scientific or theo
retical ho had been impressed no t w ith the 
essential difference between eddy-current 
and dielectric heating, bu t w ith the essen
tial sameness of these together w ith radiant 
heating. I t  had been said th a t rad ian t 
heating was a class in which an external 
source of heat was employed, but from the 
scientific point of view the iam p used for 
radiant heating was no more a source of 
heat than was the h.f. oscillator used for 
h .f. heating, or the radio transm itter. 
They were all generators of magnetic waves 
and the efficiency in all cases' was very 
much the same. A point he insisted on, 
not as having any great practical im port
ance b u t as im portant in giving a  useful 
insight into the nature of the process, was 
th a t all th a t was effected was the absorp
tion of electromagnetic energy, and th a t 
th a t absorption was m easured by the 
absorption coefficient or power factor, 
which were merely different measures of 
the same quan tity . B ut a useful point 
brought out in his approach to  the problem 
was th a t it was assumed th a t the efficiency 
was controlled by power factor or absorp
tion coefficient. Theoretical considerations, 
however, showed th a t this was no t so. 
The methods of heating dealt w ith in th e  
paper were no t in competition with old- 
established general purpose methods. They 
were special tools to  be used judiciously to 
meet the special details of individual 
problems.

Mr. J. C. Lowson (B.T-H. Co., L td.), 
confining his rem arks to lamp rad ian t 
heating, said th a t  controlled ventilation 
was of considerable im portance to  obtain 
the  most efficient result. By compara
tively simple means it was possible to avoid 
overheating the equipm ent and a t the 
same time to avoid cooling the work u n 
necessarily. He showed a slide indicating 
the basic principle of a  ventilation control 
system which has been found to work 
very well in practice. In  this system, the 
equipment was k ep t cool; th e  incoming air 
was warmed by contact with the lam p 
bulbs; and the low velocity a ir over the 
entire lamp bank formed a  cushion which 
prevented the fumes from reaching the re
flectors, thus helping to  keep them dean . 
A light screen, open a t  top and bottom , 
placed around th e  tunnel, prevented direct 
draughts from blowing through the equip
m ent and obviated glare from the lam ps.
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H e challenged the au thors’ implication th a t 
for general applications the trough was 
more efficient than  the individual circular 
reflector and  thought i t  was misleading to 
take as a  criterion of efficiency the num ber 
of w atts th a t could be. p u t in to  a  given 
size of plant. The im portan t thing was 
the  ratio  of inpu t w atts to  useful work 
done, and  a  more fundam ental criterion 
of efficiency was the w atts expended per 
article produced. The only fair way of 

comparing two such heating systems was to 
com pare the w atts  in p u t of two plants 
giving the same production of the same 
article. W here i t  had been possible to 
make such a  comparison, the individual 
circular reflector system  showed a  saving 
of 25 per cent, or moro as compared w ith 
the trough system . I t  was interesting 
th a t  American practice was based on the 
individual reflector.

Mr. F. E. Rowland (General Electric 
Co., L td .) said he wished 'to dispel any 
idea th a t lam p heating was still largely in 
th e  experim ental stage. N ot only was i t  
well established, b u t there were operat
ing equipm ents having a capacity of 
from less th an  1 kW  to 500 kW s. This 
form  of heating could be  applied in small 
units, which made it  very flexible, and a t 
th e  same tim e to  conveyor production lines. 
Lam p heating had achieved outstanding 
results during the w ar, one instance being 
connected w ith the m anufacture of huge 
num bers of petrol cans, which h ad  played 
an im portan t p a rt in our victories from 
E l Alamein to the R uhr. O ther instances 
were the drying of finishes of a irc ra ft com
ponents. In  these and in m any other 
directions the drying tim es had  been enor
mously reduced. H e showed slides illus
tra ting  a  largo num ber of applications of 
lam p heating and  included one of an ad 
justable plant, for stoving painting repairs 
on aircraft. Finally, an illustration was 
shown of the m ost up-to-date construction, 
th is being in sections which were ■with
draw able for servicing.

Dr. J. H. Nelson (Messrs. Lucas), re
ferring to  the la test American practice, 
said the type of lam p w ith a reflector in
corporated in the bulb had  been adopted, 
th u s  enabling a  closer spacing of the lamps. 
These were m ounted in a double walled en
closure so th a t very good h e a t insulation 
was obtained and the contacts were k ep t 
cool. One of the difficulties in this coun
try  was th a t our lam ps would n o t w ith 
stand  high tem perature and it  was neces
sary to lose the benefit of some of th e  en
closure in order to  keep the contacts cool. 
H owever, b y  keeping the contacts ou t of 
th e  oven, the problem was solved. The 
application of lam ps for small installations 
m ade possible th e  use of lam ps of the dull 
em itter type, and  these  were available in 
700 W  size instead of 250 W, which m ade 
them  particularly  a ttrac tive . H e wished

th a t more had been said by  the au thors 
w ith regard to the gas oven, as although 
the problems of control were difficult they 
had been overcome. Very uniform heating 
was obtained by  this means.

Dr. H. P. Zade (Arc M anufacturing Ch., 
L td.,) m entioned a  num ber of instances in 
which th e  problems involved were solved 
only by a  judicious use of two heating 
m ethods. In  the case of drying the coat
ing on arc welding electrodes, for example, 
it  was necessary to ad o p t a combination of 
forced convection heating and  rad ian t heat
ing, the la tte r  being applied for a  short 
period a fter th e  form er had  dealt w ith the 
large am ount of m oisture in the coating. 
The original a ttem p t to do the w ork solely 
by rad ian t heating did no t bring about the 
desired result.

Mr. Humphreys replying to  some of the 
points raised in the discussion, said th a t 
as to the relative m erits of trough reflectors 
and individual reflectors, he would no t a d 
vocate th e  form er in all cases. For large 
plants there was no doubt th a t lam ps w ith 
in ternal reflectors were w anted. There was 
such a reduction in  m aintenance and such 
an  increase in  intensity  th a t  he could no t 
see how they could fail to  be the m ost 
suitable so long as the p lan t was sufficiently 
large for any  lack of concentration in  re
flection to be unim portant. W ith a single 
reflector irradiating a  small object, i t  ■was 
essential to  control the radiation very 
closely', b u t in the case of a  p lan t heating 
thousands of objects, if the rad ia
tion missed one i t  would strike another, 
and  th a t was all th a t was required. U n
doubtedly there was room, in rad ian t heat
ing, fo r more th a n  one m ethod ju s t as in  
any' process of heating  there was room for 
several methods. As to  gas tunnels, they  
were excellent from many' points of view, 
b u t one purpose of the paper was to give 

' guidance as to  w hether to ad o p t rad ian t 
heating, and having decided to do so, then  
one could make a  choice betw een elec
tricity  and gas.

Electric Kettles and Irons.—The Central 
Price Regulation Committee has approved 
the following prices for ke ttles and irons 
m anufactured by' Verona (Jabez B ate and  
Co. L td.) : 5 p in t electric kettle , No. X91 : 
m anufacturer’s selling price, 21s . ; whole
sale, 24s. 9 d .; retail, 33s. 5 p in t electric
kettle , No. X 9 1 /B : 25s. 8d ., 30s. 3d. and 
40s. 4d. E lectric iron No. 312 : 11s. 3d., 
14s. Id. and  18s. 9d. E lectric iron No. 
312.B : 10s. Sd., 13s. 4d. an d  17s. 9d. 
These prices a re  exclusive of purchase 
tax. The following prices for the Criterion 
electric iron, complete w ith flex’, m anufac
tured  by' Criterion Electric L td ., have been 
approved by' the C om m ittee: M anu
facturer’s selling price, 18s. 8d . ; whole
sale, 23s. 4 d .; retail, 31s. Id . These prices 
are exclusive of purchase tax.
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Electricity Supply
Sheffield.—Mains are to be extended a t 

a  cost of £17 592.
Hackney (London).—The Electricity

Committee is seeking sanction to borrow 
£3 500 for m eters and sub-station plant.

Southwark (London).—The Electricity 
Committee is to provide a  supply to  Metco 
L td ., a t  a  cost of £2 100.

Battersea (London).—Telpher p lan t is to 
be replaced by  th e  E lectricity Committee a t 
a  cost of £4 000.

Bexhill.—Sanction has been obtained by 
th e  E lectricity Committee to  borrow £1 000 
for cookers and  electrical apparatus.

□ arwen.—T he E lectricity Committee has 
undertaken to lay a  cable for the supply 
of current to  S'unlight Laundry.

Warrington.—The Gas Committee has 
decided th a t the lighting of the gas show
rooms shall be by electricity.

York.—The E lectricity  Committee is 
seeking sanction to borrow £1 670 for ex
tending the supply to U pper Poppleton.

Birkenhead.—The Electricity Committee 
is to  provide supply to bungalows a t  Beb- 
ington a t  a  cost of £3 365.

Chesterfield.—The E lectricity Committee 
is seeking sanction to borrow £1 200 for 
supply^ to B oythorpe colliery'.

Salford.—The Light H eat and Power 
Committee is seeking sanction to  borrow 
£16 500 for sub-stations.

Southport.—The E lectricity Committee 
is to change over supply in the Birkdale 
area  a t  a  cost of £9 505.

Guildford.—The E lectricity Committee is 
to  provide supply- to the Stoke Hill estate 
a ta e o s t  of £S 745, and  to  the W estborough 
estate  a t  £4 197.

Barking.—The Barking and  Ilford Jo in t 
Sewerago B oard is to  purchase a  Diesel 
engine for the pum ping station  a t  a  cost of 
abou t £6 000.

Cheltenham.—The m eter rental of Is. 
per q uarte r for consumers taking supplies 
under the domestic tw o-part tariff, has 
been abolished.

Nelson.—The T.C. is making application 
to  the Electricity- Commissioners for sanc
tion to  borrow £1 500 for unspecified 
works.

St. Pancrss (London).— 1The Electricity 
Committee is to  extend distributing mains 
in Albany Street, Rechill Street,, and P a rk 
way a t  a cost of £930.

Morecambe.— An interconnecting feeder 
cable is to be laid betw een Lancaster Road 
and  Broadway sub-stations a t  a  cost of 
£1 397.

Coventry.—The Electricity  Committee is 
to  instid p lan t a t  Longford power station 
a t a  cost of £9 600, reinforce the d istribu
tion system  a t  a  cost of £40 000 and pro

vide a  new prim ary sub-station in the 
W hitley area a t  a  cost of £100 110.

Darlington.—The T.C. has applied to the 
Electricity Commissioners for sanction to 
borrow £3 465 for the supply of electricity 
to Neashams Brickworks. A lterations are 
proposed by .the Council to th e  e .h .t. sup
ply in the E astbourne area a t  £3 1S4.

Manchester.—The Electricity- Committee 
is to reconstruct the railway v iaduct a t  
S tu art S treet power station  a t  a  cost of 
£25 550; provide ash disposal p lan t a t  
S tu art S treet a t  £55 000 and lay a  33 000 V 
main transmission line from B arton power 
station to Bechill sub-station a t  a  cost 
of £15 900.

Poplar (London).—The Electricity  Com
m ittee has decided th a t an annual charge 
of £1 10s. be made for each post-office 
telephone kiosk supplied w ith electrical 
energy-, such charge to  be based on the 
use of a  25 W  lam p, and  th a t a  pro rata  
increase be made where higher voltage 
lamps are used.

Tynemouth.—A t a  meeting of the Elec
tricity  Committee the Eleotrical Engineer 
reported th a t as a  result of the industrial 
development of the W est Chirton estate, 
inquiries were being received regarding the 
terms on which the Corporation was pre
pared to  supply electrical energy for indus
trial purposes, and he recommended th a t 
the terms which had already been quoted 
in certain cases should be adopted as a 
standard  tariff for large factories. The 
Committee fixed the price a t  £4 5s. per kW  
of m .d. per annum  plus .5d. per unit.

Contracts Open

W E give below th e  la test information 
regarding contracts for which tenders 

are invited.- In  the case of overseas con
tracts, particulars are to be had  from the 
Departm ent of Overseas Trade, Millbank, 
London, S .W .l (com er Horseferry Road), 
unless otherwise stated.

Tees-side Railless Traction Board, 
April 20.—Supply of two 300 kW  mercury 
arc rectifiers and associated equipm ent. 
Specification from the Clerk to  th e  Board, 
Municipal Buildings, Middlesbrough ; de
posit, £5 5s.

Cleethorpes T.C., April 23.—Supply, de
livery (and erection of high tension, low 
tension switchgear) for the following : (a)
H .t. sw itchgear; (b) l.t. sw itchgear; (c) 
500 kVA transform er and  (d) h .t. cable. 
Specification from Mr. B. S. Lord, Elec
tricity Showrooms, Grimsby R oad, Clee
thorpes.
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Industrial Information
Export Research Organisation.—Among 

the five industrial companies who 
have been enrolled in tho B ritish E xpo rt 
T rade Research Organisation, in addition 
to  the 18 original foundor members, are 
Babcock and Wilcox, L td ., and  R . A. 
L ister and Co., L td.

Production and Engineering Bulletin.—  
Tho April issue of this publication by the 
M inistries of Labour and Production, con
tains special articles on aids to industrial 
safety, some aspects of re-instatem ent, and 
quality  control in die-casting.

Drumm Battery Co., Ltd.—I t  is an 
nounced th a t tho board of directors of tho 
D rum m  B a tte ry  Co., L td ., E ire, have 
recom mended to the Eire M inister for In 
dustry  and Commerce th a t the company 
should close down. The M inister has 
accepted the board’s recommendation, and 
arrangem ents are being m ade for the com
pany to go into voluntary liquidation.

Osram Bulletin.—In  the current Osram 
bulletin and G .E.C. progress sheet there 
are articles on “ Air M ovement for Ventila
tion ,”  by R . H. Holbreche ; “ Elec
tronics and  the Electrical In d u s try ,”  by
F. E . H enderson; “  A Re-lighting Scliemo 
in W estern A ustra lia ;”  “ Electrical Cooking 
E quipm ent in  A ircraft,”  by F . E . Buckell ; 
“  Infra-red  Lam p H eating in Industry', ” 
and “ Osram Fluorescent T ubular L am ps.”

Language Courses for Business People.—  
Special facilities for the study of Russian, 
Polish, Czechoslovak, Roum anian and 
Serbo-Croat are offered by the School of 
Slavonic and E ast European Studies, a 
central activity  of the University of 
London, to  people sen t to them  By com
mercial firms w ith a view to foreign trade 
relations. F resh  courses are planned for 
nex t October. Special emphasis is laid 
on acquiring a  good commercial vocabulary 
for trade agents; and a technical vocabul
ary- for engineers.

Machinery, Plant and Appliances (Con
trol) Orders.—The Machinery Licences 
Division of the Board of T rade has been 
merged w ith the Industries and M anufac
tures (Engineering) D epartm ent. In  future 
all applications for licences to supply- con
trolled goods under the Machinery, P lan t 
and Appliances Orders, and  all related 
correspondence, should be addressed to  the 
A ssistant Secretary, Industries and  M anu
factures (Engineering) D epartm ent, Board 
of T rade, Millbank, London, S .W .l.

Export Licensing Relaxations.—F urther 
relaxations in export licensing control are 
m ade by- a  new B oard of T rade order 
which came into operation on Monday-. 
U nder this order various classes of goods, 
including electric lamps, are removed from

tho export control schedule and con
sequently will in future require export 
licences only- when sent to the small num 
ber of countries to which the export 
of all goods is still controlled. The 
U .S .S .R ., Turkey, and  Rio de Oro have 
now been removed from the list of destina
tions to which the export of all goods is 
prohibited.

The Electrical Age.—Tho April issue of 
this quarterly  magazine of the E .A .W ., 
includes a detailed account of the visit 
which Miss C. H asle tt recently made to 
Sweden and Finland. Miss Vera Norviek 
contributes an  article entitled  “  W hat is 
Electrical E duca tion?”

Additions to our Diet.—No. 66 of the 
Cheerful Rationing series of cards pub
lished by the E .A .W ., gives recipes for 
the Swedish m eat loaf, doughnut rings, 
soda cakes and o ther dishes. A fuel h in t 
suggests th a t the household lighting installa
tion might be improved by a system atic 
overhaul.

New Industries at Belfast.—Three new 
factories are  being established in Belfast 
under the auspices of the Ministry- of Com
merce. One is already in existence and 
producing electric batteries. The second is 
nearing completion, and the th ird  is in
tended for the production of dry- cell 
batteries.

Metal Prices
Copper—

Best Selected (nom.)
Electro Wirebars ...
H.C. Wires, basis ...
Sheet ...............

Phosphor Brome—
W ir e(Telephon c)b asis 

Brass (60/40)—
Rod, basis............. .
Sheet „  ...............
Wire ....................

Iron and Steel—
Pig Iron (E. Coast 

Hematite No. 1)...
G alvanisedSteel Wire 

(Cable Armouring) 
basis 0.104 in. ...

Mild Steel Tape 
(Cable Armouring) 
basis 0.04 in.

Galvanised SteelWire 
No. S S.W.G. ...

Lead Pig—
E n g lis h
Foreign or Colonial 

Tin—
Ingot (minimum of

99.9% purity) ... „ ______ „
Wire, basis... ... per lb. 3s. lOd. — —

Aluminium Ingots ... per ton £85 0 0 — —
Spelter..........................  „  £25 15 0 — —
Mercury (spot) Ware

house ................ per both £69 15  0 — —
Prices of galvanised steel wire and steel tape supplied by 

the C.M.A. Other metal prices by B.T. Cables Ltd.

Monday, April 9. 
Price. Inc. Dec.

per ton £60 10 0 — —
£62 0 0 — —

per lb. 9^d. — —
„  10 %d. — —

Is. Oftd. _  _

10 #d. — —

per ton £7 13  6

£28 5 0 — —

£20  0  0  —  —

£26 0 0 — —

£26 10 0 — —
£25 0 0 — —
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R h e o s t a t ic  C o .,  L t d .— F in .  d iv .  8 % ,  
nikg. 12% (same). Net p ft, £9 730 (£8 784).

W il l ia m  D o x f o r d  a n d  S o n s  L t d .—  
In tm . on ord 5% (same).

C a n a d ia n  M a r c o n i .— D iv .  4  c t s .  p e r  s h . 
(Can. curr.), payable June  1.

C o l u m b ia  G a s  a n d  E l e c t r ic  C o r p o r a 
t i o n .—Div. 10 e t s .  per s h .  on com.

S t e w a r t s . a n d  L l o y d s , L t d .— Ah .  div. 
on defrrd. stk. 12J%", less tux (same).

B r a z il ia n  T r a c t io n  L ig h t  a n d  P o w e r  
C o . ,  L t d .—Div. on no par value ord. S 
per sh. (same).-

A. R e y r o l l e  a n d  Co., L t d .— Fin. div. on 
ord. of 71% (same) for 1944, again mkg. 
121% fo ry r . Net pft. £114 771 (£117 532).

P e n n s y l v a n ia  P o w e r  a n d  L i g h t  Co.—  
Gross inc. 1944 $ 50 944 521 (S49 500 305), 
net inc. 55 645 583 (55 828 009).

C r a v e n  B r o s . (M a n c h e s t e r ) L t d .— F in .  
div. 15%, mkg. 20% (same). N et pfts. 
are sta ted  as £70 366 (£69 235), £1131 
increase.

L o u is ia n a  P o w e r  a n d  L i g h t .—Gross in
come 1944 S13 309 726 (SI2 332 236). Net 
income 51 082 829 (8923 752). Earned per 
1st prefd. sh. 518.22 (515.54).

T e l e g r a p h  C o n s t r u c t io n  a n d  M a in t e n 
a n c e  Co., L t d .—Fin. div. 5% (same), mkg. 
10% (same). Net pft. 1944. £50 7i0 
(£51 488). '

M e x ic a n  E l e c t r ic  C o s .;—N e t  operatg. 
rev. for 1943 52 439 653 (52 470 S67).
Bice. of cons. income 81 119 579
(81 287 399). Deficit fwd. 53 049 027,
(£3 195 553).

P in c h in  ,T in s  o n  a n d  C o . ,  L t d .— F in . 
div. on ord. 71% (same), mkg. 10% less tax 
(same). N et pft. for 1944 is sta ted  as 
£526 661 (£573 237).

F e s c o l  L t d .— -After t a x n .  £11000
(£28 000), etc., net pft, 1944 ’£6 829
'£ 6  738) plus £10 881’ (£10 294) b ro t in. 
To pref. div. £1 925 (same), ord. div. 9d. 
per sh. (same) £1 873, gen. res. £2 000
'£ 2  353), fwd. £11 912.

N ia g a r a  H u d s o n  P o w e r  C o r p n . (U.S.) 
—C’onsd. operatg. revs. 1944 8115 302 911
'8117 735 040). Net income 85 380 306
(55 583 150). Earned per 1st D r e f d .  sh. 
814.20 (S14.74).

B r u s h  E lf,c t r ic a i . E n g in e e r in g  Co.. 
L t d .—Fin. div. 6% , mkg. 10%, less tax 
(Fst. and  f in . 9%). P ft. for 1944. £147 257 
(£175 002). To gen. res. £40 000 (£25 654), 
and £11 560 (£ li 532) is carried fwd.

G e n e r a l  H y d r a u l ic  P o w e r  Co., L t d .—  
Gross receipts £180 107 (increase £22 918) 
from London and Liverpool undertakgs.. 
Y r’s net. receipts £27 395 (£22 975), less 
fees. N.D.C. and superannuatn. leavg. p ft. 
£22 857 (£20’216). Deduot pref. and ord. 
divs. leavg. £24 861 (£24 504) carrd. fwd. 

R a d io  C o r p n . o f  A m e r ic a .—Consd.

1944 8326 421 913
Taxes 529 947 900 

N et income 510 263 191 
Pref. divs ;$3 152 801 
Common 52 771 123 

Earned per column. 8.51 
E arned surplus 543 645 087 

(541 605 651).
H o u s t o n  L i g h t in g  a n d  P o w e r  (U.S.). 

—Operatg. revs. 1944 820 041 002
(519 255 396). Taxes 52 929 893 
(S3 916 196), net p ft, 52 958 413 
(82 831 233). Prefd. divs. 8387 148 
(8315 078), surplus for com. £2 57 1 265 
(82 510 155). Earned per com. 84.96 
(85.03).

W o r t h in g t o n  S i m p s o n  L t d .—Trdg. p ft, 
1944 £194 933 (£134 629). To taxn.
£146 675 (£88 494), deprecn. £12 495
(£12 396), d irs.’ fees £1 200 (same), dob. 
in t. £4 444 (same), staff pension ' fund 
£7 027 (£6 889), leavg. n e t pft. £23 092 
(£21 106), plus £30 064 (£28 189) brot. in. 
Pref. div. absorbs £3 111 (£3 031). Ord. 
div. 8% (7%), gen. res. £5 000 (£5 000 
defrd. maintenance), fwd. £30 965.

A u t o m a t ic  T e l e p h o n e  a n d  E l e c t r ic  Co., 
L t d .—N et tradg. pft’. for 1944, £279 206, 
increase £23 769. Div. from subsids., e tc ., 
£20 594 (£25 515). P ft. £299 800. Deprecn. 
takes £65 963 (£58 833), fees £2 453 (same), 
off pa ten t rights, etc., £1 455 (£1 634), 
leavg. bice. £14 366 higher a t £226 678 for 
inc.-tax gives net pft, £97 771.£12 937 in
crease. W ar contingencies receive £30 000 
(£20 000) and pref. and ord. divs. £73 185. 
£124 934 fwd.

B r i t is h  I n s u l a t e d  C a r l e s  L t d .—In t. 
and div. from subsids., £208 873 
(£189 714), mkg. w ith tradg. p ft. to ta l of 
£.1’106 358 (£1 130 253). A fter chargg.
£249 264 (£256 626) for deprecn., £11 712 
(¡£11 662) d irs.’ fees and  bonus, £3 965 
£3 671) cfirs.’ works committee rem unem . 
and £493 284 i£566 482) provision for inc. 
tax, net p ft. £348 133 (£291 S12). Pref. 
div. and  intm. on ord. absorbed £78 750 
and fin. and  'bonus on ord. £150 000, again 
mkg. total d istributn. 20% for yr. A fter 
transferrg. £'100 000 (same) to  contings. 
res: carry-fwd. £409 867 (£390 484).

C e n t r a l  L o n d o n  E l e c t r i c i t y , L t d .—  
Rev. total £3 450 345 for 1944 (£2 956 887). 
Sale of current rose £486 980 to  £3 284 238 
and rental of apparatus £5 450 to  £84 771. 
R ents £76 673 (£75 607) and sundry re  

'vceipts £4 664 (£4701). Exes. £2 265 998, 
£22 289 increase. N et rev. bice!. £1 184 348 
creditg. gross int. of £44 127 (£34 948), 
makes available £1 228 475 (£748 126).
Deb. int. £41 061 (£41 261) and o ther int.

■ £10S27 (£9 975)—gross in both instances. 
Sinkg. fund “ A ”  £218 847 and sinkg. 
fund “  B  ”  £295 597 (£67 426 and
£158 302). Inc. tax  takes £109.176

Company News
’gross income 
$294 535 362).
(S26 124 000).
(310 192 452).
(S3 182 535).
(S2 771 088).
(S. SO).
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(£26 004), anti n e t income £552 967 
(£445 158). C any  fwd. £1 790. Asso
ciated E lectricity  U ndertakings (Holding 
Co.) net p it. for 1944 £238 211, (£244 423)’,' 
includg. surplus tax  funds of £23 646 and 
£17 889. A fu rther £24 000 (£16 000) 
from  res. is added to pfts., also £615 bro t. 
in, mkg. £262 S26. Pref. divs. take 
£75 400 and th e  4% less tax , on ord., will 
absorb £186 368, ieavg. £1 058 fwd.

L a n c a s h ir e  E e e c t r i c  L i g h t  a n d  P o w e r  
Co., L t d .— A t th e  annual m eeting held in 
London on March 27 Sir Joseph Nall, the 
chairman, said th a t  in th e  year 1944 the 
company sold 1 401 million units of elec
tricity , including surplus sold to  the Central 
E lectricity Board. This compared w ith 862 
million units sold in 1939, an  increase of 
539 million units. The gross operating 
revenue in 1944 am ounted to £3 301 000. 
compared with £1 576 000 in 1939, an in-

C O M P A N Y  M E E T IN G S

British Insulated Cables
Extract of Chairman’s Statement

The annual general meeting of British 
Insu lated  Cables, L td ., will be held on 
April 19, in Liverpool.

The following is an ex trac t from the 
sta tem en t of the chairm an, Sir A lexander 
Roger, IC.C.I.E., circulated w ith the 
re p o r t:—

T he to tal profit for the year is down, on 
balance, by £23 895. The final distribution 
on th e  ordinary capital is a t  the same ra tes 
as for some years. Our production of 
cables and  insulated conductors has been 
enormous, and  for such widely diversified 
uses as in  tele-communication, ships, a ir
craft, tanks, and  all o ther mechanical 
vehicles; in  th e  equipm ent of munition 
p lan ts and  airfields, and in the m aintenance 
and extension of essential supply services.

O ur production of insulated wires has 
been astronom ical; in five years approxi
m ately 18 000 000 miles have been supplied 
to  th e  Services for use in  electrical 
appara tus, instrum ents, mines, and even 
dam -busters. The company has achieved 
an equally impressive o u tp u t of condensers 
and other components for radio, telephone 
and  telegraph equipm ent, a ircraft navigat
ing instrum ents, anti-subm arine devices 
and m ines; of m oulded plastic products for 
Service equ ipm en t; and  of electric welding 
m achines and  magnetic moulding machines 
for m unition factories—also large quantities 
of shell and bom b cases and a  varie ty  of 
shell bands, fuses and primers.

We are giving an  increasing am ount of 
thought to  th e  post-w ar era. P lans can
not be finalised un til uncertain ty  is re 
moved, in particu lar as to  th e  degreo of 
controls, in th e  future.

crease of £1 725 000, while gross operating 
expenditure in 1944 was £2 516 000, com
pared w ith £916 000 in 1939, an  increase of 
£1 600 000. T heir three generating stations, 
which were scheduled by  the Central Board 
as “  selected ”  stations, operated w ithout 
in terruption  throughout th e  w ar period and 
the m axim um  dem and imposed upon the 
undertaking reached the record high level 
of 217 000 kW  during 1944.

L a n c a s h i r e  D y n a m o  a n d  C r y p t o  L t d . —  
The annual m eeting was held in London 
on April 5, when Dir. H . W. Bosworth, 
the chairm an, sta ted  th a t the balance sheet 
disclosed a  m ost satisfactory position, out
p u t and profit having achieved a fresh 
record .’ D uring the year the company had 
exported a very appreciable percentage 
of its  ou tpu t and would gladly play its 
p a rt in carrying o u t any export policy laid 
down by  the Government.

Automatic Telephone 
y  George” and Other Aircraft Equipment

The tw enty-fifth ordinary general meeting 
of the Automatic Telephone and Electric 
Co., L td ., will be held a t Liverpool on 
April 19.

The following is an ex trac t from the s ta te
m ent of the chairman, Sir Alexander Roger, 
K .C .I.E ., circulated w ith the report :—

The profit on trading is £279 206 com
pared w ith £255 437, and n e t profit is 
£226 678 compared w ith £212 312. The 
directors recommend a  final dividend of 7 
per cent, on the ordinary stock, making 10 
per cent, for the year, plus a cash bonus 
of 21 per cent., and a dividend of 10 per 
cent, on the deferred stock and shareholders 
plus a  bonus of 2} per cent.

You will have noticed during F ebruary  
the release of details regarding the d is tan t 
reading compass which has provided a  
degree of reliability and adaptability  under 
operational conditions, which has proved a  
tremendous factor in the success of bom b
ing. This amazing aid to  air navigation was 
designed for mass production b y  your com
pany. Among o ther items are the au to 
m atic pilot known affectionately as 
“  George ” , aircraft radio, Piezo crystals, 
aircraft wiring and m any o ther forms of 
electrical equipm ent.

D ue to  E .P .T ., the  sum  available for divi
dends and reserves has n o t increased to  any 
great extent. This is sym ptom atic of
British industry  and illustrates th e  heavy 
financial burdens which have to  be carried. 
I , w ith  chairmen of o ther companies, have 
been expressing the urgency of a re
examination of our taxation  structu re  if 
B ritish industry  is no t to  find itself a t  a 
financial disadvantage vis-a-vis its overseas 
competitors.
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C O M P A N Y  M E E T IN G S

ASSOCIATED ELECTRICITY UNDERTAKINGS
Lord Lytton’s Review

The annual m eeting of London Associ
a ted  E lectricity  U ndertakings was held in 
London on April 11.

In  moving the adoption of the report 
and  accounts for the year, the E arl of 
L ytton , chairm an of the company, said : —

The la s t published accounts of Central 
London Electricity  were those for the year 
1939.

The years 1941 to 1943 were m ost anxious 
and difficult. Sales of units fell from 432 
million in 1938 to  303 million in 1943, a 
reduction of 129 million, or 30 per cent. 
The num ber of consumers fell from 86 000 
to 53 ©00, or 39 per cent. The cost per unit 
was greatly  increased owing to the fixed 
charges (in the case of generating costs, 40 
per cent, of the total) falling on a much 
sm aller o u tp u t and  to progressive increases 
in the price of coal. In  1938 i t  was 2s. 2d. 
per ton ; in 1944 i t  was 45s. 4d., an increase 
of 116 per cent.

For 1942 and 1943 a  readjustm ent of 
Sinking F und  contributions was granted by 
the E lectricity Commissioners, subject to 
the funds being restored to normal a t  the

earliest opportunity  and paym ent of divi
dends being subject to  the Commissioners’ 
consent until this had  been done.

Bulk supply stations were damaged on 
55 occasions; 139 transform er chambers 
were dam aged; 1 424 cables were p u t out 
of action. Tho am ount of w ar damage is 
estim ated a t  £600 000.

1944 showed a recovery over the preced
ing year. U nits sold increased to  348 
millions, and th e  num ber of consumers to 
76 684. Bevenuo increased by £487 000.

The balance sheet shows a veiy  liquid 
position. Cash in hand  and on loan to 

subsidiaries a t  short notice to ta l £ 1J 
million. The dividend paid on ordin
ary capital was 3 per cent, for 1944. 
Balance carried forward is £1 790.

Dividends received from Central London 
Electricity am ount to  £215 175, as com
pared w ith £226 824 las t year. The direc
tors propose to  transfer £24 000 from stock
holders’ reserve account, and recommend a  
dividend of 4 per cent. Stockholders’ re
serve account stands a t  £35 000.

ASSOCIATED ELECTRICAL INDUSTRIES
Record Orders

The forty-fifth annual general meeting of 
Associated Electrical Industries L td. was 
held on T hursday, April 5, in London.

Lieut.-Col. Sir John  R . Chancillor,
G.C.M.G., G.C.V.O., D .S.O ., presided, and 
in tho course of his speech said :—

The proprietors will have noted with 
satisfaction tho strength  of the balance 
sheet, and particularly  of the consolidated 
balance sheet.

Wo anticipate th a t for some tim e to come, 
thero will be no lack of orders and th a t we 
shall be fully employed on our normal pro
ducts after the w ar comes to an end.

For m any years before tire war th e  com
bined research departm ents of tho group 
occupied a  prem ier position in the electrical 
industry, and they  have contributed in  no 
small degree to  recent scientific discoveries 
and to  the im provem ent of engineering de
sign and technique which these discoveries 
have brought about.

So far back as 1936 tho Metro politan- 
Viekers Co. began to  assist the Government 
in th e  developm ent and m anufacture of 
various forms of equipm ent for the fighting 
Services. Since then the scope and volume of 
th a t work lias steadily grown. Full accounts 
of our contributions to  tho defence and war

programme and of the achievements in  this 
direction cannot ye t be given, b u t i t  is now 
permissible to indicate the wide range th a t 
this work has covered.

The m ost notable of th a t  com pany’s con
tributions have been in connection w ith tho 
development and  m anufacture of R adar 

equipm ent, autom atic pilots, gun mountings 
and controls and aircraft. Some idea of 
the m agnitude of this work can be gauged 
by the fafct th a t during the pcrjod indicated 
i t  has been found necessary to  increase our 
m anufacturing floor space by more than  50 
per cent.

A t this stage of the war i t  is na tu ra l th a t 
the thoughts of directors and officials should 
be turned to th e  problems of the post-war 
period; and in our deliberations the m ea
sures to  be taken to  m aintain and increase 
our export business have occupied a  prom i
nent place.

We have been told th a t in order to  pay 
for th e  im ports necessary to  enable us to  
m aintain our present standard  of living, the 
value of our exports m ust be increased by 
50 per cent., b u t w ith Germany and Jap an  
ou t of action for some years to  come i t  
should no t be beyond our power.
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Commercial
County Court Judgments

N o t e . —  The publication o f extracts from the 
“  Registry of County Court Judgm ents" does not 
imply inability to pay on the part of the persons named. 
M any of the judgments may have been settled between 
the parties or paid. Registered judgments are not 
necessarily for debts. They may be actions. But the 
Registry makes no distinction. Judgments are not 
returned to the Registry i f  satisfied in the Court books 
within 2 1 days.

R o s e ,  Leslie H ., 173, D overcourt Road, 
Horfield, Bristol, wireless repairer. 
£17 8s. l id .  Jan . 25.

P u r v e s ,  W in. R . C., 3, Sandringham 
Avenue, W est Bridgford, radio engineer, 
£11 19s. 6d. Jan . 17.

C o o k s l e y ,  T. C., 72, Gayfere R d ., Stone- 
leigh, electrical contractor. £30 11s. 3d. 
Feb. 5.

D i a l s  R a d i o  (a firm), 7, Dyke R oad, 
Brighton, radio dealer, £28 3s. 9d. Feb. S. 

Satisfactions 
E a s t  F e r r y  C r a n e  a n d  E n g in e e r in g  

Co., L t d . ,  R ainham .—S at’n. Feb. 21, of 
deb. and collateral charge reg. Mar. 11, 
1939.

E. A. G a r d n e r  a n d  S o n s  L t d . ,  Maid
stone, engineers.—S at’n. Mar. 9, of charge 
reg. May 2, 1936.

Coming
Friday, April 13 (To-day).

I.E .E ., N.E. STUDENTS’ SECTION. —N ew castle- 
on-Tyne. “ CO M easurem ent,” R. Lord. 
6.30 p.m.
Saturday, April 14.

I.E.E ., L o n d o n  S tu d e n t s ’ S e c t i o n —V isit to  
th e  N ine E lm s W orks, B a tte rse a , o f th e  Gas 
L ig h t an d  Coke Co. L td . 2.30 p.m.

A.M.E. a n d  M.E., SOUTn WADES BRANCH — 
C ardiff. “ T urh ine  M ain tenance .” E. H a r t
m ann . 5.45 p.m.
Monday, April 16'.

T.E.E.. LONDON STUDENTS’ SECTION.—Savoy 
1’lace, London. W.C.2. ’’ T he Lum en Method,
of I llu m in a tio n  C a lc u la tio n ,” G. S. It. M ogford.
7 .p.m.

F a r m e r s ’ C lu b .—R oyal E m pire  Society, 
London. “ P re se n t an d  F u tu re  Aspects- of 
E le c tric ity  in A g ricu ltu re ,” H. W. G rim m itt. 
t.SO p.m.
Tuesday, April 17.

I.E.E .. RADIO SECTION.—London, W.C.2. 
D iscussion. “ D esign of B ro ad cas t an d  Tele
v ision  R eceivers fo r th e  P ost-W ar M ark e t.”
L. H. Bedford. 5.SO p.m. N .W . CENTRE —
M anchester. V isit o f th e  P re s id en t, S ir  H a rry  
R a ilin g . 6 p.m.

ASSOCIATION OF. SUPERVISING ELECTRICAL 
ENGINEERS — E.L.M.A. L ig h tin g  Service 
B ureau , London. W.C.2. L ectu re , ' P ost-M ar 
E lec trica l In s ta l la t io n s ,”  E. J .  S titton . 6.15 p.m.

L u to n  E l e c t r i c a l  s o c i e t y —Town H all. 
A n n u a l g en e ra l m eeting . 7.30 p.m.
Wednesday, April 18.

I.E .E ., SHEFFIELD SUB-CENTRE.—A ddress b y  
th e  P re sid en t, S ir  H a rry  R a iling .

ILLUMINATING ENGINEERING SOCIETY — 
E.L.M.A. L ig h tin g  Service B u reau , London. 
W .02. “ C ircu its  fo r D ischarge  L am ps,”
R. M axted a n d  J .  N. H ull. 5.30 p.m.

April 13, 1945

Information
Mortgages and Charges

N o t e . — The Companies Act of 1908 provides that 
every Mortgage _ or Charge shall be registered within 
21 days after its creation, and that every company 
shall, in its annual summary, specify the total amount 
of debt due from it in respect of mortgages or charges. 
The following mortgages and charges have been 
registered. The total debt prior to the present creation, 
as shown in the annual summary, is given—marked 
with an * —followed by the date of the summary, but 
such total may have been reduced.

S o u t h  W e s t e r n  E l e c t r i c a l  E n g i n e e r 
in g  Co. L t d . ,  Twickenham. February  23, 
£2 000 debenture, to Tham es Photographic 
Co. L td ., general charge. *Hil. Septem ber 
2, 1944 .

W a g h o r n  E l e c t r i c a l  C o n t r a c t o r s  D t d .  
London, S.W. March 10, debenture, to  
Barclays B ank L td. securing all moneys 
due or to  become due to  the B a n k ; general 
charge.

Application for Discharge
T r e w ,  Donald Archibald McDonald, 36, 

Binley Avenue, Binley, Coventry, lately  
carrying on business a t  5 9 , Primrose Hill 
S treet, Coventry, as “  Trow Electrical 
Service,”  oleetrieal dealer. D ate of hoar- 
ing A pril 16, 1945 , 11 a.m ., The County 
Hall, Coventry.

Events
B r i t i s h  I n s t i t u t i o n  op R a d io  E n g in e e r s ,  

N .E. SECTION.—Newcastle-on-Tyne. “  D ielectric 
H ea tin g  b y  th e  R adio  F requency  M ethod,” 
L. G rin stead . 6 p.m.

r o y a l  so c iety  o p a r t s —London , w.c.2.
"  T he W ork of th e  D ep artm en t o f Scientific 
a n d  In d u s tr ia l  R esearch ," S ir  E. A ppleton , 
F.R.S. 1.45 p.m . ■

Thursday, April 19.
I.E.E .. DEVON AND CORNWALL SUB-CENTRE.— 

E le c tric ity  Showrooms, T au n to n . ” T he Elec
t r ic a l  A spects o f F a rm  M echan isa tion ,” C. A.
C am eron Brow n. 3 p.m . WEST VALES
SUB-CENTRE.—Sw ansea. In fo rm a l d iscussion . 
6 p.m.

B r i t i s h  E l e c t r i c a l  a n d  a l l i e d  m a n u f a c 
t u r e r s ’ ASSOCIATION.—C onnaugh t Rooms, 
L ondon, W.C.2. A nnual m eeting . 1.1,5 p.m.

Friday, April 20.
I.E .E ., MEASUREMENTS SECTION.—London. 

W.C.2. ’’ An E le c trica l M ois tu re  M eter,”
Ii. H a r tsh o rn . 5.30 p.m. N.W. CENTRE,
RADIO GROUP.—M anchester. “ F requency  
M odula tion ,” K. R. S tu rley . 6 p.m .—I.E .E ., 
BRISTOL STUDENTS’ SECTION.—B a th . “  P ro tec
tio n  o f A.C. C ircu its  a n d  P la n t ,” J .  F itz 
p a tr ic k . 7.15 p.m.

INSTITUTION OF ELECTRONICS.—R oyal Society 
o f A rts.-L ondon , W.C.2. L ecture. "D y n a m ic s  
o f E lec tron  B eam s,” Dr. D. G abor. 5.30 p.m.
Saturday, April 21.

I.E .E ., N.E. STUDENTS’ SECTION—V isit to  
th e  W ash ing ton  C hem ical Co.

A.M.E. AND M.E., LONDON BRANCH.—39, Vic
to r ia  S tree t, S.W .l. J o in t  m eeting  w ith  K ent 
Sub-B ranch. 4-30 p.m.

JUNIOR INSTITUTION OP ENGINEERS.— 
C o nnaugh t Rooms. G re a t Queen S tree t, K ings- 
w ay. W.C. A nnual luncheon . 1 fo r  1.30 p.m.
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t+t twt/t — as ttt psace —
at the service of the Empire

Ä i a . C !  cU tvtu fs ü t U te jrte fu n t o f e le d iic a l p b o y ie ss  

 : * :  w

T H E  G E N E R A L  E L E C T R IC  C O .  LTD., M A G N E T  H O U SE ,  K IN G S W A Y ,  L O N D O N ,  W .C .2

T he design, construction and installation o f electric lifts j 
for all purposes formed, before the war, an important « 
activity o f the G.E.C. Installations o f EXPRESS-S.M .S. J 
Lifts are used in commercial buildings, factories, i 
hospitals, etc., and in ships in  all parts o f the world.

During the war the factories o f the G.E.C., o f which the I 
Express L ift Co. Ltd. is a subsidiary, have been engaged f 
wholly on war production.

Considerable technical advances o f the utmost importance | 
in  lift design, have, however, been made as a result o f ever | 
changing requirements, and new equipment, standardized j 
to a high degree, will be available to all concerned \ 
with schemes of reconstruction. L

G.E.C. Electrification 
Schemes have been 
applied to all industries, 
i n c l u d i n g :  A i r c r a f t  
Factories; C h e m i c a l  
W orks; Collieries; Food 
Factories; Gold M ines; 
Iron , Steel and Copper 
W orks; Locomotive and 
Railway Carriage and 
Wagon W orks; M otor 
Car W orks; Ships and 
S h i p y a r d s ; T e x t i l e  

Mills, etc., etc.
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P O S T  W A R  
P L A N S

N E W  P R O D U C T I O N S

E L E C T R IC IT Y  METERS  
I N S T R U M E N T S

A N D  O TH ER

ELEC T R IC A L

BRITISH ELECTRIC METERS L IMITED
MORDEN ROAD, MITCHAM, SURREY
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SELENIUM

S e n T c r O !

RECTIFIERS

W HEN we w ere  th e  only manufacturers of 
Selenium Rectifiers in this country  the re  

was no need to  give a special name to  our 
product.

The many advantages of the  “  Standard ” 
Selenium Rectifier over o th e r  types has in
evitably introduced competition, and we have 
the re fore  adopted the  name of “  SenTerCel ” 
as o u r  t rade  mark, so tha t  o u r  customers may 
know th a t  rectifiers bearing this name will have 
the  high standard of performance to  which they 
have become accustomed.

The name “  SenTerCel ”  combines the  idea 
of centre-contact construction, which is an 
exclusive feature of o u r  rectifiers, with the 
S.T.C. registered t rade  mark which is known 
all over the  world as th e  symbol of the  highest 
quality in tele-communication equipment.

Standard Telephones and Cables Limited
O a k l e i g h  R o a d ,  N e w  S o u t h g a t e ,  L o n d o n ,  N . l l

• Telephone : Enterprise 1234



FA M O U S  
' FOR  SPR IN G S  
[ & P R E SSW O R K  

S IN C E  
1855

H ere  w e show  ju s t a  tiny  
selection  o f w hat w e m ak e  
in  sp rin g s , p ressw ork  and  
w irew ork , day  in , day  ou t, a ll 
th e  year round .
W e’ve b een  d o in g  th is  for 
over 89 years . . .  so you can

im ag in e  w e k now  q u ite  a lot 
ab o u t sp rin g s, p ressw ork  and  
w irew ork . We sh o u ld  w elcom e 
th e  o p p o rtu n ity  to  show  you 
som e exam ples, an d  our 
R esearch  D ep a rtm en t is  a t 
y o u r service. Catolcguc on request
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Sole M akers:  HERBERT TERRY & SONS LTD., REDDITCH
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Proprietors :
STANDARD TELEPHONES AND CAB LBS LIM ITED .

ELECTRODE  
SO LDERING  

TOOLS
JA W  T O O L S  are available for so lder

ing cables into lugs, ferrules on to 
tubing, etc, up to 3 '  in diameter. 
Production is speeded up as the 
soldering time is considerably reduced. 
O th e r  models of hand tools are 
available.

These tools operate from  pow er units 
and are safe in use. Operate  off 
A .C . supply.

T.8. Medium Duty 
Jaws.

F E R N D O W N  N O R T H W O O D  HILLS, 

N O R T H W O O D ,  M ID D LE SE X .

Telephone: p d j n e b  4885,

(BR IT ISH  P A T E N T  No. 5+4011)

Suitable for light o r  medium  w ork, and 
soldering tem perature is attained in 
th irty  seconds.

IN !  O U T !  I N !  O U T ! —  

t h o u s a n d s  o f t im e s ,  T h is  

machine, designed and made 

in the W y le x  w orks, simulates 

the action of actual usage of a 

W y le x  plug in its socket, and 

does it thousands of tim es 

m ore  than in a normal life-time. 

These tests are one reason w hy

Wyler must be yeed
G E O R G E  H. S C H O L E S  & C O .  LTD .

W Y L E X  W O R K S ,  W Y T H E N S H A W E ,  
M A N C H E S T E R  

Tel: Wythenshawe 225112.
Gram s: "  Kilowatt,”  Manchester. J

T.4. Light Duty 
Jaws.
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STUDDING
•  W e are now able to 
supply Brass or Steel 
Studding from stock 
in the following sizes :

0— 8 BA  

—  %" Whitworth

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

We are manufacturers 
of Screws, Small Turned 

Parts and Inserts.
Enquiries invited.

in mind
It’s a name to remember where internal 

telephonic com m unication is  concerned, 
It stands for a service that com bines 

reliability w ith efficiency, econom y  
w ith value. Erksson is  the name. 

Remember to consult us.

ERICSSON TELEPHONES LTD. 
56, Kingsway, London, W .C .2. 

(Tel. HOLboru 6936)
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METROVICK Replacement
Immersion KETTLE ELEMENT

13, 1945

• Guaranteed
reliability

• Quick delivery 
J  High efficiency and

quick boiling 
•Similar construction to 
the Metrovick Radiant boilingTplate

• Loading : 1,500 watts at 230 volts
Voltage range : 200/250 volts.


