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DISTRIBUTION 
ANSFORMERS

J^ISTR IB U TIO N  transfo rm ers o f the  type 
illu stra ted  a re  q u ite  trouble-free and have 

been opera ting  fo r many years . . . .  giving 
com plete satisfaction  by th e ir  efficiency and 

ility.

FT42U

P ioneers in  the developm ent o f the pow er 
, F e rran ti have never deviated 

the r ig o ro u s standards o f m anufactu re  
laid  down to ensu re  the p rim ary  

o f R eliability .
un its  a re  also available with efficient 

su rge  p ro tec tion  (Surge A bsorbers) b u ilt in  as 
a com ponent p a r t  to avoid the stresses set up 
by elec trica l storm s.

FERRANTI LTD., H0LLINW00D, LANCS. 
LONDON OFFICE: KERN HOUSE, KINCSWAY, W.C.2
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Designed and Mar

see it in use on 
M O D E R N  S U M M A T O R S  
D E M A N D  IN D IC A T O R S  
or O T H E R  IN S T R U M E N T S  
that need an impulsing mechanism

ufactured by—

C H A M B E R L A IN  & H O O K H A M  LTD • B I R M I  N G H A M
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C R A B T R E E
A • NAM E • SY N O N Y M O U S • W IT H  • PRO G RESS' • IN  • A C C ESSO R IES • AND • SW ITÇ H G EA R

CRABTREE 'L IN C O L N ’ SH O CKPRO O F CEILIN G  SW ITCHES

O r a b t r e e  c Lincoln ’ ceiling switches, 
with base-fixing centres at l^in., 

are offered for one or two-way control, 
and are available in three patterns; 
surface, semi-recessed, and semi­
recessed complete with iron box.

The reciprocal single pull mechanism 
has an unusually smooth and decisive 
action, and is enclosed by a moulded 
c Jacelite ’ material cover which affords 
protection and prevents the ingress of 
dust and other abrasive agents.

Crabtree ceiling switches can be 
operated from any angle by an adjust­
able shockproof cord, and are designed 
for domestic and commercial service. 
In bedrooms, for example, control from 
the bed is best provided by a ceiling

switch ; while in bathrooms and other 
humid locations, the ceiling switch is by 
far the safest form of control yet 
devised. In offices and shops, where 
various departments are separated by 
partitions which do not extend to 
ceiling height, the ceiling switch pro­
vides individual light control simply 
and inexpensively, and enables the 
installation to be readily adapted to 
meet re-arrangements and extensions. 
A unique feature of ceiling switch 
practice is that all wiring is at ceiling 
level. The cost of wall drops to 
switches is therefore eliminated. Such 
economy, coupled with the extremely 
moderate cost of the c Lincoln ’ acces­
sory, permits its extensive employment 
on installations of a most competitive 
character.

“  Crabtree” IRegistered) C. 591/47. A d v t. o f J. A . Crabtree &  Co. L td .. Walsall, England
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KEX PRODUCTS

K E X C E M E N T
A Stable- S i l i c a  C e m e n t  
d e r iv e d  from  a  S il ic ic  Ester

Research Staffs in  the E le ctrica l In d ustry w ill be 

interested to knojv that there is  now available a 

cement that combines the p ro p erties o f  100%  in su la ­

tion w ith complete heat resistance. It  consists o f  

an in e rt f ille r  w ith an in ert b in d er and is  fre e  fro m  

electrolytes and thus non-corrosive. It  can be 

d ilu te d  to g ive a thin wash, o r used as a paste o r  

p u tty. These p ro p erties have f o r  instance fo u n d  

considerable application in  cementing the element 

in  electric irons, and cem enting the fila m en t o f  

in fra -re d  lam ps. There may be many other itistances 

where a stable s ilic a  cement— derived  

fro m  a S ilic ic  E ster  —  can be o f  con­

siderable kelp. A ll  enquiries w ill receive 

exp ert advice as to the application  o f  

Kexcem ent to y o u r 'problem .

Kautex Plastics Ltd
Els iree,  Herts.  Elstree 1777



November 16, 1945 THE ELECTRICIAN v

The simplest and most 
economic method of

. . . fo r m a n y  in d u s tr ia l  
lo ad s , is  to  co n n ec t B.I. 

C a lle n d e r’s C a p a c i t o r s  
d ir e c t  to  th e  so u rc e  of low  

p o w e r fa c to r. T h e  in i tia l 
co s t of c a p a c i to r  co n tro l g e a r  

is  e lim in a te d , s t a r t e r  m a in ­
ten an c e  is  red u ced , a n d  im ­
p ro v ed  s ta r t in g  p e rfo rm a n c e  
o b ta in ed . C o n tro l is  a u to m a tic  

a t  no  e x tr a  co s t a n d  le ad in g  
p o w e r fa c to rs  a t  l ig h t lo ad s  a re  
avo ided . E ach  c a p a c ito r  c o rre c ts  

in d iv id u a l m o to r  p o w er fa c to r  
to  a  c o n s is te n tly  h ig h  fig u re  

(above .95) a t  a ll lo ad s  a n d  red u ces  
th e  lo ad  on  a ll  cab le s  b ack  to  th e  

so u rce  of su pp ly .

Main W o rk s :  ERITH  . H ELSBY  . LE IG H  (Lancs) . PR ESC O T
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TelegramTelephone
H IG H

CHAncerY
Telephone



"<■
— n e  i l

©  i THE BRITISH 
^ S D N - H M h c  

VUGBY ESGUVp '

t i m e rTYPE K2 form BgMMWMI- 
»  B R IT IS H  p S ? V ^  
3  A P P L IF n  flJn EF  ■ Æ

B A INDUSTRIAL
T-H / ELECTRIC TIMER

Designed to with­
stand frequent and ar­
duous service in indus­
try. the BTH Timer has 
two ranges, namely from 
5 seconds to S minutes 
(in 5 sec. steps) and 20 
seconds to 20 minutes 
(in 20 sec. steps).

It is controlled by 
any form of pilot switch 
o r push button and will 
give lasting, trouble-free

W rite for list No. 5 6 4 2 -5

R U G B Y
THE BRITISH THOMSON-HOUSTON COMPANY LIMITED, RUCBY. ENGLAND.

November 16.: ¡1945 TH E ELECTRICIAN
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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 
INSTRUMENTS

A N D  O TH ER

ELECTRICAL

BRITISH ELECTRIC METERS LIMITED
Two Gates Works, Darwen, Lancs.



k.V.A.
(continuous

rating)
OPERATORS.

5 4 T h re e  a t 3 .0  amps, per 
arc.

90 S ix  at 300 amps, or 3 at 
600 amps, per arc.

12 2 N ine  at 300 amps, per 
arc.

1 5 3 T w elve  a t 300 amps, o r 6 
a t 600 amps, per arc.

B ran ch e s : L on d on , B irm in gh a m , Card iff, Bath, Belfast, M anche ste r, Leeds, N ew ca st le , G la sgo w , D u b lin .
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{ Q u i p m m

Brush Welding Equipment is 
built to cover four standard  
sizes, details as follow s:—

THIS equipment is constructed for heavy 
££, duty to withstand the most arduous 

service conditions and conform to 
British Standard Specification 1071-1943. 
The illustration shows a Brush 90 k.V.A. 
Transformer complete with incoming control 
switch and fuse, and condenser for power 
factor correction, the whole mounted on skids 
for ease of movement.
Three of six regulators are shown in the 
foreground. Each regulator has a capacity 
of 300 amperes per arc and is fitted with a 
robustly constructed switch having 36 posi­
tions to cover a current range from 35 to 
300 amperes. The switch is arranged for 
positive location in all positions. An indicator 
plate shows the current ratings.
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These typical Sub-station  
D istrib u tio n  Panels b u ilt up 
w ith H e n le y standard tailless  
type units, show how rea d ily  
any desired a rra n g em en t of 
fuses, in stru m en ts, etc., can 
be assem bled on a n a n g le iro n  
fra m e w o rk , m aking a neat 
and' co m p act assem bly fo r  
in stallatio n  in a Sub-station. 
W e  shall be pleased to put 
fo rw a rd  suggestions fo r  
panels to m eet y o u r par­
t ic u la r  re q u irem en ts.

Figure I. Two Panels fitted with standard Tailless 
Units having Current Transformers for operating 
the instruments. The Instrument Panel contains an 
Ammeter with Selector Switch for reading the 
current in each phase, a Voltmeter with Selector 
Switch and protective Fuses, three Maximum  
Demand Indicators and a Watthour Meter.

Figure 2. A Henley Unit Panel fitted with two Feeder 
Units with direct-reading Ammeters connected in 
the busbars on the phases, and nine Distributor 
Units. The Voltmeter, with Voltmeter Fuses and 
Selector Switch, is mounted above the Panel and 
woven wire screens and doors are fitted.

IJfl B  Ri I E 1\ / r
p i  ] f j j  ^ r n ip p j jnjjijiiB a J j |  \ J |  j j j j j i

U N IT  T Y P E
DISTRIBUTION 

PAN E LS
—  t ç & S  -



CONTACTOR SWfldlGtAR LTD

■. y,. • ..^gcgaegs

D I R E C T - O N  
STAR-DELTA  
STATOR-ROTOR 
DIRECT CURRENT

STANDARD
AUTOMATIC
STARTERS

W e illu stra te  our s im p lest form  of 

D irec t-O n  S tarter . A se lf  contained  

unit in substantial case w ith  push­

button and overload  release. Rated up 
to  5 H .P. a t 400 volts.

O th er sizes are available up to  7S0 H.P.

May we have your enquiries P

RELIABLE A D A P T A B L E  ACCESSIBLE

November 16, 1945 TH E ELECTRICIAN



Write for Leaflets on Ca~e-Hardening Steel and Tempering 
Tooli with FL U X  IT E. also on" Wiped”Joints- Price I d.each 
F L U X I T E  L T D .  (D ep t. E R N ),  Bcrm p ndsey  St., S.E .I

Xii THE ELECTRÎCIAÎsT November l65 1945

T W Y N I N G S  R O A D ,  S T I R C H L E Y ,  B I R M I N G H A M
Te l: K in g s  N o r t o n 2281 (2 lines). G r a m s : ‘R a d ia g ll ls / B ’ham.

FLUXITE
SIMPLIFIES A LL  SOLDERING

B U R D E T T E
D A Y  A N D  N IG H T  MACaulay
F O R  R E L I A B L E  S E R V I C E  4 5 5 5

WE REPAIR, REWIND. AND REDESIGN A.C. AND D.C. MOTORS, ALTERNATORS 
ROTARY CONVERTERS AND CONTROLLERS.

Nothing too Small. Nothing too Large. W E C O L L E C T  A N D  D EL IVER .

B U R D E T T E  &  C O . ,  L T D . ,  Stonhouse Street, Clapham, L O N D O N , S . W . 4

tAcuv a n fv M
Write for full particulars and

terms to:— £. K. Cole Ltd., Lighting Division, Ekco Works. Southend-on-Sea

** Can 't think where I left our FLU XITE  
F o r  a l l S O L D E R I N G  w o r k — y o u  n e ed  F L U X I T E  
— th e  p a s te  flu x— w it h  w h ic h  e v e n  d i r t y  m e t a ls  
a r e  s o ld e re d  a n d  ** t in n e d . "  F o r  th e  j o in t in g  o f  
le a d — w it h o u t  s o ld e r  a n d  th e * *  r u n n i n g "  o f w h i t e  
m e t a l b e a r in g s — w it h o u t  ** t i n n i n g "  th e  b e a r in g .  
I t  is  s u it a b le  f o r  A L L  M E T A L S — e x c e p t in g  
A L U M I N I U M — a n d  ca n  b e  u se d  w it h  sa fe ty  o n  
E L E C T R I C A L  a n d  o th e r  s e n s it iv e  a p p a r a tu s .  
W i t h  F L U X I T E  jo in t s  c a n  be  ** w ip e d  "  su c c e s s ­
fu l ly  t h a t  a r e  im p o s s i b l e  b y  a n y  o th e r  m e t h o d • 
U s e d  f o r  o v e r  30 y e a r s  in  G o v e r n m e n t  w o r k s  a n d  
b y  le a d in g  E n g in e e r s  a n d  M a n u fa c t u r e r s .  O F  
A L L  I R O N M O N G E R S  In  t in s— 8d., 1/4 a n d  2/8. 
The  F L U X IT E  G U N  puts F l U X I T E  w here you 
w ant It  by a sim ple pressure. Price 1/6 o r  filled 2/6.
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I M P E R I A L  H O U S E  • R E G E N T  ST - LONDON • W I

Telephone Recjeni 2901
o , ' ■ ' '

B A C K E D  BY 

E X T E N S I V E  T E C H N I C A L  RES EARCH

IN P L A S T I C S



L IT H O L IT E  IN S U L A T O R S  & 
ST. ALBAN S M OULDINGS LTD.

WATFORD
P H O N E :  W A T F O R D  4494

ELECTRICAL AND RADIO LABORATORY APPARATUS ETC.

16-17 NEW BRIDGE STREET,E.C4
PHONE: CENTRAL 6500

November 16, 1945TH E ELECTRICIAN

• CONSTANT A.C. OUTPUT
•  W I D E  A.C. INPUT LIMITS , 

K  •  ENTIRELY AUTOMATIC <
•  QUICK ACTION

T h e  co n stan t A .C . inpu t vo ltage   ̂
* called fo r in so m any  m odern  4 

industria l and lab o ra to ry  app li­
ca tions is prov ided  w ith  m axim um  
accuracy  and re liab ility  by B .A .T . ^

► A u to m atic  V oltage R egu la to rs. <
► Seven standard  nom inal ra tings are  

carried  in stock, 10-1,000 W a tts , 
giving 230 V ±  1% w ith  185-270 in-

,  pu t. O th e r ra tin g s to  special o rd e r . 4
► O n 1A P r io r it ie s  d e liv e ry  is  * 

e ith e r  e a r ly  o r  ex  s tock . P lea se  
re q u e s t B u lle tin  V.R. 1243 fo r

h co m p le te  d a ta . i
► ALSO SUPPLIERS OF 1

Static Mains Transformers of all types 
and "  Varlac ” Infinitely variable voltage

► |  regulating transformers. 4

M ake rs  of Synthetic

m m  m

180 Tottenham  Court Road, London, W .I
A n d  76 O l d h a l l  S t r e e t ,  L i v e r p o c f  3, L a n c s .



HAVE A  REPUTATION DAT ING  

B A C K  T O  T H E  Y E A R  1868

W . T. GLOVER & CO. LTD.
TRAFFORD PARK, M ANCHESTER, 17

November 16, 1945 TH E ELECTRICIAN xv

R A B L E S



Britain’s new factories 
will need miles and miles

rubber insulated and 
P.Y.C. thermoplastic cables

There’s over three quarters of a century’s experience and research behind every inch of 
the miles of Siemens wires and cables which pour from the great factory at W oolw ich —  
cables and wires that helped to make Victory complete and are now helping on Britain’s

w ork of reconstruction.

Siemens Electric Lamps and Supplies Ltd. 38/39 U pper Thames S tree t, London, E.C.4. Branches a t  Belfast, 
Birmingham, Bristol, Cardiff, D ublin, Glasgow, Leeds, Liverpool, M anchester, N ew castle-on-Tyne,

N ottingham , Sheffield. . . . . . . . . .

xvi TH E ELECTRICIAN November 16, 1945
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The indispens­
ab le  too l for 
the Contractor, 
Builder, Heat- 

% E ng ineer, 
e c t r i c i a n ,  

S h o p  F i t t e r ,  
Plant Mainten­
ance Engineer, 
M i l l w r i g h t ,
and for every trade 
w orking on S tone, 

W ood, M etal, etc.
F  or fu l l  details w rite

A L B E M A R L E  R O A D   B E C K E N H A M  • • • K E N T .
A L P E R T O N  B I R M I N G H A M  G L A S G O W  M A N C H E S T E R
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CAPSTAN

AND AUTO

POOOUCTS

M  A ll MÍTALS

HENRY RAOCLIFFEÛ
2 9  WARSTONE LANE  • BIRMINGHAM • 18 • PHONE: CEN 5B 95

Indispensable 

to every

Electrical

Engineer

INSULATION is 
the vital factor on 
which depends the 
efficiency o f all 
electricity supply.

R e l y  u p o n  t h e  
know ledge a n d  
e x p e r i e n c e  o f  
specialisation.

From all electrical wholesalers 
and factors.

Manufactured by

R O T U N D A  LIMITED,
D E N T O N ,  M A N C H E S T E R .  

E N G L A N D .
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S a fe g u a rd in g  th e  W orkers' H ea lth

Low sickness figures and healthy factory 
conditions improve morale and production 
efficiency. Factories with good standards 
attract good workpeople. What can the 
Managing Director do to secure these 
benefits ?
One first practical step is to  write for 
particulars o f the Izal System of Indus­
trial Hygiene. A Newton Chambers 
specialist in industrial hygiene will be 
put at the service o f the management.
He will make a close survey of the fac­
tory, paying particular attention to any 
special factors o r danger points liable 
to affect the workers’ health. He will 
present a, detailed report showing how 
the system should operate in order to 
eliminate all likely sources o f infection 
in every department.

THE IZAL SYSTEM
S im p le  to in

N E W T O N , C H A M B E R S  & C O . .

is made to r ttns survey. The 
system itself is inexpensive and can be 
used in any size o f factory. Its operation 
seldom involves additional labour.
Write for further details to Newton, 
Chambers & Co., Ltd., Thorncliffe, 
Sheffield.

TECHNICAL ADVICE FREE
W ithout charge, every section o f  your factory 
— workshops, offices, canteens, cloakrooms, 
lavatories, etc. —  will undergo a  strict survey, and 
recommendations will be made in a written report.

OF INDUSTRIAL HYGIENE
i s ta l l  a nd  m a in ta in

L I M I T E D .  T H O R N C L I F F E .  S H E F F I E L D

0
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i

THE HOTTINCHAM THERMOMETER Co., Ltd.

W e  su p p ly  and repa ir  
t h o u s a n d s  o f  G la s s  
C o o k e r  T h e rm o m e te rs .  

•
Send' your consignments of 
broken thermometers t o :

^  MANUFACTURERS OF

PYROM ETRIC EQUIPMENT

IN D IC A T O R S — Wall Type, Portable, 
Multi-point, Panel Mounting. 

T H E R M O -C O U P L E S— Base & Rare Metals. 
R E S IST A N C E  TH ER M O M ET ER S. 
C O M P E N S A T IN G  CABLES.
SH E A T H S— Refractory. Steel. Alloy, etc.
SPA R ES— -Wires, Elements, Insulators, 

Thermo-Couple Heads, etc., etc.

THERMOMETERS

G LA SS  STEM  D IV ID E D — Ranges up to 
550° C. o r 1,000° F.

G LA SS  IN  V A R IO U S  M ET A L  F IT T IN G S—  
Pipe Type, jam.'-Varnish, Molten Metal, 
Quenching Bath. Bakers, Dyers, Flue 
Gas, e tc .» r

D IA L  yAPOUR PRESSU RE —  Flexible 
Capillary and Rigid Stem Patterns, etc.

63, M A N S F IE LD  R O A D  - N O T T IN G H A M , E N G L A N D
’Phone: 45815

Current Price List cancelled 
New U s1 available .

N I P H A N

Angle Socket
and Cover

W E A T H E R P R O O F  
M E T A L  - C L A D  

P L U G S  & SOCKETS
5 to  300 A m p. 250 /  500 V olt 

3 and 4 Pole Earthed Type 
and 2 Pole.

F o r  Electric  L ighting  
and  P o w e r , 
Transmission,  

C o m m u n i c a t i o n ,  
P o r t a b l e  T o o l s ,  etc.

Flange 
Angle Plug 
and Cover

Socket

Manufactured by SIMMONDS & STOKES LTD.
V I C T O R I A  H O U S E .  S O U T H A M P T O N  R O W ,  L O N D O N .  W . C . I  H O L B O R N  UJT



  — -------------

A .I.D . A P P R O V A L ,  Part I

VIDAFLEX
I N S U L A T I N G  S L E E V I N G S

We are large manufacturers of all 
types of sleeving, from raw material 

to finished product.

VIDAFLEX PRODUCTS include—

VARNISHED & UNVARNISHED COTTON SLEEVING  
VARNISHED & UNVARNISHED S I L K  SLEEVING  

VARNISHED & UNVARNISHED GLASS SLEEVING
which comply to Air Ministry and 
other specifications. Deliveries from 
stock. Our Technical Department 
can assist you with the design 
of new types of sleeving for parti­
cular purposes, or on the use of 
our standard product.

LONDON REPRESENTATIVE BIRM INGHAM  REPRESENTATIVE
N O R M A N  & C O . .  '  F. G .  G R I M E S ,

55 D ow ns Road, C o le ridge  C ham bers,
C oulsdon , S u rrey  177 C o rp o ra tio n  St., B irm ingham

Telephone: Downland 225 Telephone: Central 3889

P rice  l i s t  a n d  sa m p le s  ava ilab le  on  re q u e s t •

November 16, 1945 TH E ELECTRICIAN xxi

JONES STROUD & Co., Ltd., VIDA MILLS, LONG EATON, NOTTINGHAM
Telephone: LONG EATON 404/6
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M I S C E L L A N E O U S  A D V E R T I S E M E N T S
None of the situations advertised in these columns 

relates to a man between the ages of 18 and 50 inclusive, 
or a woman between the ages of 18 or 40 inclusive, unless 
he or she is exceptedfrom the provisions of the Control of 
Engagement Order, 1945, or the vacancy is fo r  employ­
ment excepted from the provisions of that Order.

S IT U A T IO N S  VACANT

B O R O U G H  OF A C C R I N G T O N .

ELECTRICITY DEPARTMENT—APPOINT­
MENT OF TECHNICAL ASSISTANT.

A PPLICATIONS are invited for the appoint­
m ent o f Technical A ssistan t a t the Cor­

poration’s  E lectricity  W orks, a t  a  sa lary  in 
accordance w ith  Grade 8, Class " F ,” of the  
Schedule o f Salaries o f the N ational Join t 
Board for Em ployers and M embers o f  Staff 
for the E lectricity  Supply Industry (com­
m encing sa la ry  £597 per annum , r isin g  to a 
m axim um  o f £412 per annum  in  four years).

Candidates m ust be experienced in  draughts­
m anship, generating costs, and m ain  and  
sub-station  layouts, and m ust possess the 
H igher Grade N ational E lectrical Engineer­
ing Certificate.

The appointm ent is designated  a s  an 
estab lished  post under the Local Government 
Superannuation Act, 1937, and the successful 
cand idate w ill be required to pass a  m edical 
exam ination.

A p p lication s,-sta tin g  age, qualifications and  
particu lars o f  experience, an d  accom panied  
by copies of two recent testim onials, m ust be 
forwarded so as to be received by the under­
nam ed not la ter  than Friday, 30th November, 
1945.

P. D. WADSWORTH, 
Town Clerk.

Town Clerk's Office. Town Hall,
A ccrington. Lancs.

10th November, 1945.

H A M M E R S M I T H  M E T R O P O L I T A N  
B O R O U G H  C O U N C I L .

APPOINTMENT OF CHIEF ELECTRICAL 
ENGINEER,

A PPLICATIONS are invited  for the appoint- 
A m ent o f  CHIEF ELECTRICAL ENGINEER. 
Salary (which w ill be inclusive) in  accord­
ance w ith  the A greem ent respecting sa lar ies  
of Chief E lectrical Engineers m ade by the  
N ational Jo in t Council o f  Local A uthorities 
and Chief E lectrical Engineers for the Elec- 
trio ity  Supply Industry, com m encing a t  85% 
of scheduled sa lary  for first year, 92J% for 
second year, .rising to  full sa lary  in third  
year. (Present full scale sa lary  £1,780 p.a.)

Candidates m ust be fu lly  qualified Elec­
trical Engineers and have had practical 
experience in  the adm in istration  and- m anage­
m ent o f an E lectricity  Supply U ndertaking, 
particu larly  its  Commercial side.

P articu lars of d uties and  cond itions a ttach ­
ing to th e  appointm ent are obtainable from  
the undersigned upon receipt o f  a  stam ped  
addressed foolscap envelope.

Closing date for receipt o f  app lications, 
30th November, 1945.

W. H. WARHURST, 
Town Clerk.

Town H all. H am m ersm ith, W.6.
October, 1945,

A T ANAGF.R required, w ith  general experi- 
1 ence in the m anufacture o f lead storage  
batteries. S tate experience and sa lary  re­
quired.—W rite Box L.P.O., “ THE ELEC­
TRICIAN,” 154, F leet Street, London, E.C.4.

S IT U A T IO N S  V A CA N T

T ECTURER IN ELECTRICAL ENGINEER­
I N G  required for MILITARY COLLEGE OF 
SCIENCE. Candidates should preferably hold 
ail Honours Degree in  E lectrical E ngineering  
and have specia lised  in  Light Power Engi­
neering (not T elecom m unications). Experi­
ence in  teaching would be an added trecorn- 
m endation.

Salary—age 25 and over—on. range of £400 
to £600 a  year, p lus Civil Service W ar B o h u b  
a t  present £60 a  5rear, according to qualifi­
ca tion s and experience. Lower ra tes apply  
to successful cand idates under 25 years of 
age. I t  .is an tic ip ated  th a t a  scale of pay  
w ith an n u al increm ents and a  h igher  
m aximum w ill be introduced a t  a la ter  date. 
Successful cand idates required to  take up  
d uties as early a s  possible.

W rite, quoting 11.1557A, to M inistry of 
Labour and N ational Service, A ppointm ents 
D epartm ent, Technical and  Scientific R egister, 
Room 670, York House, K ingsw ay, London, 
W.C.2, for ap p lication  form  which m ust l>e 
returned  com pleted by 3rd December, 1945.

F O R  SA L E

QEARCHLIGHTS (sale or hire). Carbon Rods, 
13 Ebonite, Fibre H ightensite , P orcelain  
House-wiring and  other Cleats, Reels and  
Knobs, M irrors, LenseB, Lamp Lowering and 
Suspension Gear, T.R.S., lead  and othe- 
Cables, W inches (hand), hundreds of thousands 
in use, eto.—London Electrio Firm , Croydon.

T EATHER FINGER STALLS.—Made of 
•'-'Chrome Hide. Very strong and hard  
wearing. Length 3 in. Price 4s. per do*. 
Prompt delivery. Sample on app lication .— 
W illson Brothers, In d u stria l C lothing Manu­
facturers, Epsom, Surrey.

F USE WIRE, 5, 10 or 15 am p, o n  c a r d s; a lso  
5, 10, 15 am p., assorted, on card. Very 

low est prices to W holesale and Export trade  
only. Also supplied in  1 lb. reels.—Metal 
Sm allw ares Co., Ltd., 320, Belgrave Road, 
B irm ingham , 12.

D R Y  C E L L S .

OLD-ESTABLISHED firm now in  production  
of a ll  types o f dry cells. D.R.3 specia lity . 

D elivery ex works. Q uotations by Tequest. 
Contracts invited.—The Abies B attery  Co., 
117, Anerley Road, A nerley, S.E.20.

D IESEL Generator Set com prising 500 B.H.P. 
M irrlees 4-eyIinder. air-injection- type 

Diesel, d irectly  coupled to 350 kVA-415 volts, 
3-phase. 50 cycles generator. Set com plete  
w ith a ll au xiliaries, including Gantry type 
crane on rail track. M achine in good con­
d ition and reasonably priced.—W rite Box 
L.Q.H.. “ THE ELECTRICIAN,” 154, Fleet- Street, 
London, E.C.4.

P ACKING CASES, a ll sizes and desoriptions, 
for Home and Export Trade; a lso  S/h . 

Cardboard Cartons, a ll sizes.—L. Goldser & 
Sons, 14a, R ectory Square, London, E.l. 
’Phone: Stepney Green 2550.

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

M E W B U R N ,  E L L I S  & C O . ,
PATEN TS, D ESIG NS A N D  TRADE M ARKS,

70 & 72,  C h a n c e ry  Lane, L on d o n , W .C .2 . 
G ram s:  ” Patent, London . ”  ’P hone: Holborn  04 37  (2  lines) 

A nd a t— N E W C A S T L E : 3, Sc. N ich o las  B uild ings.
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P L A N T  F O R  SA L E

("'■¡OUNTRY house generating set, 100/145 
Its R ushton-H orasby paraffin engine, 

com plete w ith 250 am p hour battery  sw itch­
board, distribution, board and fuel tank. 
110 volt centrifugal pump w ith  autom atic  
starter. 110 volt cen tr ifu ga l reciprocating  
pump w ith  au tom atic starter. A ll in good  
condition .—Box D.Q.G., “ THE ELECTRICIAN,” 
154, F leet Street, London, E.C.4.

W A N TED

WWANTED, Redundant Stocks o f 1, 2, 3, 5 and 
' '  7 mm. W ire, Flex and Cables of a ll descrip­

tions.—P lease send sam ples and prices to 
Alec D avis, 8, Percy Street, lor,don , W.l.

W O R K  W A N T E D  A N D  O F F E R E D

w ill g lad ly  undertake th e  m aking of 
T'co m p o n en t parts, etc., on our Lathes, 

M illers, D rills, etc.—London E lectric Firm, 
Oroydon. ‘ Phone: UPLands 4871.

R E P A IR S

("'OOKEES.—We can  g ive good deliveries of 
^ S h e e t  Metal V itreous Enam elled Electric  
Cooker parts.—JOHN KING & SON (ENAMEL- 
LERS), Ltd., PYRO WORKS, WHITTINGTON 
MOOR, CHESTERFIELD. Phone: Chesterfield 
5305.

for
E F F I C I E N T  

V E N T I L A T I O N
also

C O O L I N G  

D R Y I N G  

A N D  F U M E  
R E M O V A L

These Fans are reversible (rotation 
being reversed by change-over 
switch), with motors liberally rated 

and built to B.S.I. standards.
Write for Technical Brochures quoting ref. B/IO

M A T T H E W S  & Y A T E S  L T D
S W I N T O N  (M an chester)  & L O N D O N

,p, .  /  Sw lnton 2273 (4 lines)
Phones | London  chancery  7823 (3 lines)

C L A S C 0 W  - L E E D S  • B I R M IN G H A M  - C A R D IF F

F U S  E - S W I T C H  ES
Double and Triple Pole

ROBUST 
M ECHANISM  
& M ALLEABLE  
H AN DLE

POSITIVE  
Q.M.B. SNAP 
A CTIO N
H.R.C. or 
Re-wirable Fuses 
vlrtually stationary

All contacts are mechanically pressed together 
by a cam.
Fuses instantly replaced w ithout tools.
Top and bottom cable entry with extra large 
connecting space.
Sole Agents ; except for Midlands. Write Dept. "  ”

BARRIES ELECTRICAL AGENCIES Ltd.
KI NG STREET,  BRIGHTON,  I. SUSSEX.

Telephone : Brighton 4456.

£
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10 Hour
continuous

LIGHT
on one charge

A n i f e  Hand Lamp will literally last you 

a lifetime. It’s Steel right through;, including the battery. 

Never deteriorates when standing. Re-charged by any 

garage for a few pence. Focused to brilliant spot or diffused 

beam. Two sizes (N H io) price 55 '-, (NH5) price 50'-. 

Obtainable from stores and electrical dealers or direct 

from Nife Batteries Limited, Hunt End Works, Redditch.

Theres ̂ OREHffina NVFE
THE BATTERY THE NAVY U S E S !
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C H I E F  C O N TEN TS OF T H I S  ISSU E  tion  in  all so r ts  of w ays, b u t  acco rd ing  to
Page th e  E d ito r  of those  days, eng inee rs’ chief

50 Years of X -IIays    521 hopo w as th a t  th e  ra y s  w ould  p e rm it of
Views on Current Affairs   5-2 j ]10 d e tec tio n  of flaw s in  m eta l, “ th ough
Tem porary Installations ....................  524 whefcher ^  th ick  an d m assive  a  piece ofN ew  Grid Tari f f  .....................................  525 , , . ....
R öntgen Comm emoration     527 a s , a  sc rew -sh a ft will ever bo g o t
X -R a y s  and Pure Science ................ 528 sufficiently  t r a n s p a re n t is a  question  a t
I .E .E . Tribute to R öntgen  ..............  529 p re se n t unan sw erab le .” T o-day , fifty
Crystal A nalysis  .....................................  530 y e a rs  la te r , th e re  is ev idence in  p len ty
Industria l Radiology ........   531 th a t  th e  X -ra y  will n o t only  d e te c t
H igh Voltage Overhead Lines ...........  532 flaw s in  fo rg ings a n d  th e  like, b u t  h a s
Electrical Personalities ........................  o33 a d v an ced  m ed ical science a n d  ass is ted
E quipm en t and Z p p H a d c ^ Z Z Z "  539 in d u s try  to  a n  e x te n t even  beyond  th e
N ew  Television System  ........................  '540 conception  of th e  im ag in a tiv e  V ic to rians.
N otes on Plastics    541 As a  re su lt of th e  d iscovery , w hich  w as
B ook R eview s .......................................... 544 in c id en ta lly  com m em ora ted  la s t  w eek  a t
On-Load Tap-Changers   547 a jo in 't m ee tin g  of a ll th e  p re sen t-d ay
O ther Electrical N ews of the W eek  549-554 societies in te re s te d  in  X -ray s , th e re

  h a s  been  b u il t  u p  in  th e  e lec trica l in - ■
C f | Y a o c c  r> f V  R a x / c  d u s try  a  w hole b ra n c h  d ev o ted  to  thoou i  e a rh  u i  yv-rv<iyt> study of tho «new radiation» and tho

“  A SE N S A T IO N A L L Y  w orded  s to ry  m a n u fa c tu re  o f a p p a ra tu s  fo r i t s  u se  in
/ i -  h a s  com e to  h a n d  from  V ienna to  a ll fo rm s of m edicino a n d  in d u s try , w ith-

th e  effect t h a t  P ro f. W . C. R öntgen, of o u t th e  d an g e rs  of th o  d e rm a titis  w hich
W u rsb u rg  U n iv e rs ity , w hile experim en t- cla im ed so  m a n y  v ic tim s in  tho  o ld  days,
in g  w ith  som e c lo th -screened  v acu u m  T he  pub lic  w ho h a v e  benefited  m o s t
tu b es  in  a  d a rk  room , in w hich  som e from  th is  d iscovery  h a d  li t t le  o r no
sen s itised  p a p e r  h ap p en ed  to  bo ly ing  know ledge of th e  fa c t th a t  th is  y e a r  w as
a b o u t, fo u n d  ‘th a t  tho  p a p e r  becam o th e  fiftie th  since P ro f. R öntgen f irs t
a c te d  u p o n  b y  elootro-m agnotic w aves.” m ad e  h is  o b serva tions , a n d  i t  w as  there -
T h u s  d id  th e  E d ito r  of T h e  E lectrician  foro p leasing  to  h e a r b ro a d c a s t in  tho
of J a n u a r y  10, 1896, ann o u n ce  th e  dis- H om e P ro g ram m e  on  th e  n ig h t of
covory  of w h a t a re  now  genera lly  know n N ovem ber 8 , a  d ra m a tise d  version  of th e
to  be  X -ray s. A ctually , tho  d iscovery  c ircu m stan ces lead ing  u p  to  th e  d iscovery
w as m a d e  on N ovem ber 8 , 1895, b u t, a n d  som e b rie f  d e ta ils  of i t s  ap p lica tio n s,
a p p a re n tly , i t  w as n o t u n ti l  som e tim e  I t  m u s t n o t be  p e rm itte d  to  be  genera lly
d u rin g  th e  follow ing m o n th  t h a t  P ro f . u n d e rs to o d  t h a t  th e  X -ra y  w as b o rn
R öntgen m ad e  know n h is o b se rv a tio n s fully fledged in  a  C o n tin en ta l lab o ra to ry ,
to  th e  W u rsb u rg  P hysico  M edical how ever, for P ro f. R öntgen w as p re-
S oc ie ty ; o b serva tions , . in c iden ta lly , ceded  in  h is  w ork  b y  a  h o s t of o th e rs
■whieh w ere pub lish ed  in  - T h e  E lec- w ho developed  th e  r a y  tu b e  species.
TRiciAN of J a n u a r y  24, 1896. T hose desirous of a p p o rtio n in g  th e  c re d it

T he  “ new  ra d ia tio n ,” a s  i t  w as a t  th a t  w here i t  is  due  w ou ld  do w ell to  re fe r to
tim e  called , ap p ea led  to  pub lic  im ag ina- th o  1893 A n n iv e rsa ry  A ddress  of th e
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R o y a l Society, a n d  re a d  b y  L o rd  K e l v i n  
in  N ovem ber of t h a t  y ea r. I n  tliis  w ill 
b e  found  n o t  only  references, d ire c t or 
in d irec t, v e ry  n ea rly  com pleting  th e  h is ­
to ry  of a ll t h a t  h a d  been  done u p  to  th a t  
tu n e  in  th e  in v es tig a tio n  of tlio t r a n s ­
m ission  of e lec tric ity  th ro u g h  ra rified  
gases, b u t a lso  a  p red ic tio n  of th e  th en  
P re s id e n t of th e  R o y a l Society, w h ich  in  
tho  lig h t of th e  R ö n tg en  ra y s  com ­
m em o ra tiv e  m eeting  la s t  w eek m ak es  
in te re s tin g  read ing .
Industry’s Debt to Röntgen

T H E  v a lu e  a n d  scope of P ro f. 
R ö n t g e n ’s  w ork  will be ap p re c ia te d  

b y  tho  fa c t  th a t  no few er th a n  tw elve 
lea rn ed  societies p a r t ic ip a te d  in  la s t  
w eek’s  tr ib u te , w hile a n  exh ib ition  of 
h is to ric  X -ra y  tubes , rad io g rap h s , a  
selection  of ea rly  a p p a ra tu s , a n d  a  con ­
te m p o ra ry  c in em ato g rap h  film in d ica ted  
to  som o e x te n t th o  difficulties u n d e r 
w hich  tho  in v es tig a tio n s  w ere m ad e . To 
th e ir  co nduc to r tho  in d u s try  ow es m uch, 
a n d  in  acknow ledging i t s  ind eb ted n ess 
i t  is jo ined  b y  th e  m ed ical profession, 
physicists, chem ists, m inera log ists  a n d  
p h o to g rap h ers , to  sa y  n o th in g  of those  
m an y  in d u s trie s  o u ts id e  tho  engineering 
field w hich  h av e  benefited  so m u ch  from  
tho  a le r tn e ss  a n d  p a tien ce  o f th e  m a n  to  
w hom  th is  n o te  is  som e sm all tr ib u te . 
Small Firms and Export Trade

SP E A K IN G  a t  a  luncheon  of th e  In s t i ­
tu te  of E x p o r t  on M onday, M r. H . A. 

M a rq u a n d , S ec re ta ry  to  th o  D e p a rtm e n t 
of O verseas T rad e , s ta te d  th a t  since coal 
could n o t in  th e  fu tu re  p lay  so la rg e  a 
p a r t  in  o u r e x p o rt business a s  i t  h a d  
done in  th e  p a s t , i t  w as hoped  th a t  i ts  
p lace  w ould b e  ta k e n  b y  th e  tr a d e  of 
th o u sa n d s  of sm all firm s a t  p re se n t 
w ith o u t experience of overseas m a r ­
k e tin g ; som e as  d ire c t t r a d e r s  a n d  o th e rs  
a s  su b -c o n tra c to rs  to  la rg e r firm s w ith  
w ide e x p o rt experience  a t  th e ir  d isposal. 
M r. L e s l i e  G am a g e , p re s id e n t of th e  
in s ti tu te , a f te r  h ea rin g  th is  hopefu l su g ­
gestion  w as, how ever, n e a re r  re a lity  
w hen  he  asked  w hen th e  lab o u r to  
m ak e  tho  goods to  sell in  th e  ex p o rt 
m a rk e t w ou ld  b e  fo rthcom ing , ro u n d in g  
off h is  o b se rv a tio n s  w ith  “ I f  we leave  
th e  th in g  m u ch  longer we sha ll m iss th e  
’b u s.” Sm all firm s w ould, indeed, be  
w illing to  p a r t ic ip a te  in  e x p o rt o r a n y  
o th e r tra d e , b u t  because  th e y  a re  sm all 
firm s th e  lab o u r  position  is h an d ica p p in g

th em  p e rh a p s  to  a  g re a te r  e x te n t th a n  i t  
is th e ir  b igger b ro th e rs . T h e  w ith ­
hold ing  of one or tw o em ployees from  a  
sm all b usiness invo lves th e  p ro p r ie to r  in  
so m u ch  ro u tin e  w ork  t h a t  th e re  is  no 
tu n e  le ft fo r h im  to  consider th e  p ro s­
p ec ts  of exp lo iting  th e  e x p o rt m a rk e t, 
while th e  good n a m e  h e  m a y  h av e  
es tab lish ed  in  tho  hom e m a rk e t is  a lso  
endangered . T he  su b s titu tio n  of a c tio n  
fo r th e  hopes a n d  p rom ises of ou r 
G overnm en t d e p a r tm e n ts  is long ovor- 
due.
Proposed Sales Management Conference

BE F O R E  th e  w a r th e  E .D .A . u sed  to  
dev o te  a n  ap p rec iab le  a m o u n t of 

a t te n tio n  to  sales developm ent, a n d  a 
r e tu rn  to  th is  cond ition  is p rom ised  by  
a  decision of tho  a ssoc ia tion  to  a rra n g e  
in  th e  S p ring  of n e x t  yea r, a  tw o-day  
e lec tric ity  su p p ly  sa le s-m an ag em en t con­
ference. A t th e  tim e  of going to  p ress, 
no deta ils , e ith e r of d a to  o r p ro g ram m e , 
h a d  been  com pleted , b u t  i t  is in te re s tin g  
to  reco rd  a t  th is  s ta g e  th e  fa c t th a t  th e  
assoc ia tion  h a s  su ch  a  conference in  
m ind . W ith  dom estic  ap p lian ces  in  
sh o r t  sup p ly  fo r w h a t m a y  be  som e tim e  
to  com e, tho  p rob lem s of sa le s  p ro m o ­
tio n  a n d  sa les  m an ag em en t will, in  th e  
im m ed ia te  fu tu re , b e  v a s tly  d iffe ren t in  
c h a ra c te r  from  those  m o t w ith  before 
tho  w ar. I n  th e  c ircu m stan ces  th e  
ap p ro a c h  to  th e ir  so lu tion  m ay  bo along  
chan n e ls  n o t li itlie rto  explored , a n d  w e 
a w a it 114111 specia l in te re s t  d e ta ils  of th e
E .D .A .’s  in te n tio n s  a t  th e  conference. 
Prototype Domestic Appliances

A S w as in d ic a te d  in  ou r la s t  issue, 
tho  E n g lish  E lec tric  Co., L td ., w ill 

n e x t w eek ex liib it fo r pub lic  inspec tion  
in  th e ir  K ingsw ay, L ondon , show room s, 
exam ples o f som e of th e  dom estic  a p p li­
an ces  w hich, i t  is  hoped , will be  in 
p len tifu l sup p ly  in  th e  n o t too  d is ta n t 
fu tu re . I n  designing th e  ap p lian ces th e  
com pany  h av e  b o rn e  in  m in d  th e  p o p u ­
la r ity  of th e  k itch en -p lan n in g  idea , a n d  
ad d ed  th e  a t t r a c t io n  th a t  th e  app liances, 
th o u g h  se lf-con ta ined , m ay , a s  financia l 
co n sid e ra tio n s p e rm it, be  b u ilt  u p  in to  
a com pletely  designed  k itch en . M any 
of th e  ap p lian ces  w ill be found  of in ­
te r e s t  fo r o th e r  reasons, as, fo r in s tance , 
.a tra n sp o r ta b le  fire resem bling  in  
ap p e a ra n c e  a  g lass fire screen. T he  
exh ib ition , w h ich  is a lre a d y  a  top ic  of 
con v ersa tio n  am ong  c e rta in  sec tio n s of
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tho  in d u s try , p rom ises to  be  a  useful 
piece of goodw ill p ro p a g a n d a  for elec­
tr ic i ty  generally , a n d  no ono can  d o u b t 
th a t  th e  com pany  will be  rew ard ed  for 
th e  tro u b le  ta k e n  in  p ro m o tin g  it. Tho 
re la tio n sh ip  of e lec trica l in d u s try  a n d  
p eace-tim e  p rog ress, tho  re la tionsh ip , of 
th e  in d u s try ’s w ar-tim e  efforts, a n d  tho  
p ro m o tio n  of p o s t-w ar e lec trica l develop­
m e n t a re  c lea rly  in d ica ted  a t  th e .e x h ib i­
tion , a n d  well w o rth  th e  a tte n tio n  of th e  
public.
Training for Industrial Leaders

TH E  high  degree of tra in in g  availab lo  
to  sc ien tis ts  a n d  techno log is ts  h a s  n o t 

h ith e rto  been  m a tc h e d  on  th e  ad m in is­
tr a t iv e  side of B r it is h  in d u s try . G rea t 
in te re s t  th ere fo re  is  a t ta c h e d  to  th e  new s 
th a t  a n  a d m in is tra tiv e  s ta ff  college is 
to  be founded , w hore th o se  holding 
sen ior positions in  in d u s try , com m erce, 
finance, th e  Civil Service, t r a d e  unions, 
a n d  social w ork  will b e  ab le  to  a tte n d  
courses. T he  sy llab u s w ill no rm a lly  be 
of th ree  m o n th s ’ d u ra tio n , a n d  will pro- 
vido o p p o rtu n ity  fo r s tu d y , reflection, 
a n d  “ com paring  n o tes .” D u rin g  a 
p e riod  in  w hich  in d u s try  a n d  G overn ­
m e n t a re  fo rm ing  now  re la tionsh ip s , 
p a r t ly  a s  tho ou tcom e of th e  w ar an d  
p a r t ly  a s  a  re su lt of p o litica l tren d s , th e  
new  college will servo  a  useful pu rpose  
if i t  h e lp s to  d ispel susp icion  a n d  fo s te r 
m u tu a l u n d e rs tan d in g . M ost G overn ­
m e n t officials a re  still ig n o ra n t of th e  
fa c to rs  t h a t  d e te rm in e  com m ercial p ra c ­
tice, w hile b usiness m en  a re  n o t  m u ch  
b e tte r  in fo rm ed  of tho  in n e r w ork ings of 
th e  Civil Service. T ho  inclusion of tra d e  
un io n ists  a n d  v o lu n ta ry  social w orkers 
w ith in  th e  scope of th e  schem e is  a n o th e r 
v a luab lo  aspect.
An American Suggestion

D O U B T L E SS  som e b usiness m en  will 
re g a rd  th e  now college w ith  m is­

g iv ing ; a n y  fo rm  of tra in in g  is  still a p t  
to  bo su sp ec t b y  th o se  w ho le a rn t th e ir  
tr a d o  by  ru le  of th u m b . W e a re  th e re ­
fore  in te re s te d  to  re a d  th a t  th e  need  of 
b e t te r  a d m in is tra tio n  in  in d u s try  is  now  
recognised even  in  A m erica, s til l th e  
hom e par excellence of in d iv id u a l e n te r ­
prise. A ddressing  s tu d e n ts  a t  P rin ce to n  
U n iv e rs ity , th e  A ss is ta n t S ec re ta ry  of 
U .S. N avy , recen tly  suggested  t h a t  senior 
execu tives in  business a n d  G overnm en t 
d e p a r tm e n ts  should  a c tu a lly  exchange 
p laces for sh o r t  p eriods of d u ty . T his,

ho believed, w ould p rov ide  a n  in s ig h t 
in to  m u tu a l p o in ts  of view  w ith  re s u lta n t 
a d v a n ta g e s  to  a ll concerned . B rit is h  
business m en  w ho a re  s till s trugg ling  
w ith  G ov ern m en t co n tro ls  w ould  lrard ly  
w elcom e such  a  spell of “ office ’’— th ey  
m ig h t p re fe r to  abo lish  W h iteh a ll— b u t 
i t  w ould  u n d o u b ted ly  help  if  som e of ou r 
civil s e rv a n ts  could  see a t  f irs t h a n d  tho  
b u rd en  im posed b y  th e ir  ru les  a n d  reg u ­
la tio n s  on th e  d ay -to -d ay  w ork ings of 
business.
Central Board’s New Tariff

I N  view  of th e  c ritic ism  th a t  h ad  
been  levelled a t  th e  f irs t ta riff w hich  

w as fixed  fo r a  perio d  of te n  y ears , th e  
C en tra l E le c tr ic ity  B o ard , befo re  decid ­
ing  up o n  th e  new  tariff, w hich  h a s  now  
been a p p ro v e d  a n d  will com e in to  o p e ra ­
tio n  on J a n u a r y  1, consu lted  th e  a ssoc ia ­
tio n s rep re sen tin g  th e  su p p ly  in d u s try  in  
acco rdance  w ith  a n  u n d e rta k in g  given 
som e y e a rs  ago. Tw o conferences w ere 
held  a n d  v a rio u s  a sp ec ts  of th e  k ilo w a tt 
charge  w ere fu lly  d iscussed. D ifferen t 
sec tions held  w idely d iv e rg en t view s, a n d  
th o u g h  th e  ta s k  of th e  B o a rd  wya s  th u s  
m ad e  m ore  difficult, th e  re s u lt of th e ir  
d e lib e ra tio n s  h a s  been  a  now fo rm  of 
tariff, w hich, a s  th e  ch a irm an , Mr. 
H a r o l d  H o b s o n ,  to ld  a  rep re se n ta tiv e  
of T h e  E l e c t r i c i a n  on M onday, “ goes 
a  long w ay  to  m ee t th e  m ore  leg itim a te  
an d , to  som e e x te n t, th e  so m ew h at less 
leg itim ate  critic ism s of th e  o rig inal 
ta riff .”
Reconstruction Considerations

ON E  of th e  m o s t im p o r ta n t changes 
in th e  ta r iff  is  t h a t  a  n a tio n a l charge, 

b a sed  on  a n  av e rag e  of tw o read ings, 
one ta k e n  in  th e  f irs t q u a r te r  of th e  
y e a r a n d  th e  o th e r  in  th e  la s t  q u a r te r , 
w ill bo su b s titu te d  fo r a  s e t of reg ional 
ta riffs  b a sed  on a  m ax im u m  dem and . 
T a k in g  tho  co u n try  a s  a  whole, th e  o u t­
com e is  a  reduc tion  of p e r  cen t., 
w hich, w hile v e ry  sa tis fac to ry , is  u n ­
likely to  benefit th e  dom estic  o r in d u s­
tr ia l consum er to  a n y  g re a t e x te n t. 
B ecause  of th e  u n c e rta in tie s  of th e  r e ­
co n stru c tio n  period , th e  ta r iff  h a s  been 
fixed fo r five y e a rs  in s te a d  of ten . I t  is  
a s  y e t  too  e a rly  to  ju d g e  th e  re a c tio n s  of 
those  w hose acco u n ts  « il l  b e  su b je c t to  
th e  new  tariff, b u t  a s  i t  has, seem ingly, 
been  ap p ro v ed  b y  th e  v a rio u s  sup p ly  
associa tions, li tt le  c ritic ism  m a y  b e  fo r th ­
com ing.
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W H AT exactly do we m ean by  “  Tem ­
porary Installations ’ ’ ? And for how 

long can equipm ent installed on a  tem porary 
basis be allowed to  function before being 
entirely rem oved or being m ade perm anent ?

Now th a t  th e  w ar in Europe has been 
brought to a satisfactory conclusion, there 
m ust bo hundreds of tem porary installa­
tions, bo th  large and  small, which will have 
to  be considered from th is  angle.

War-time Necessity
L et us tak e  two examples. Consider the 

case of a  heavy ring d is tribu tion  m ain, 
costing perhaps hundreds of pounds and  
giving an  im portan t alternative m eans of 
supply to  a  busy production point. This 
m ight have been installed on a  purely 
tem porary basis back in 1940, b u t i t  is 
now necessary either to  a lter i t  so as to  
comply w ith our recognised standards for 
perm anent installations, or to  entirely  re­
move it. Again, to  take  the o ther ex­
trem e, we can consider th e  case of a  single 
lam p, installed as a tem porary m easure 
soon after the black-out regulations came 
in to  force, to  illum inate a dark  corner 
near a  factory exit. This lam p has now 
been in  service for so long th a t  its  rem oval 
m ight be followed by im m ediate p rotests 
from those who benefit from it.

I t  would appear th a t tem porary  installa­
tions can conveniently be classed under 
two h ead ings:—First, those th a t  are p u t 
in  to  help  over an  im m ediate crisis, and  are  
tru ly  tem porary  in th a t  they  will only be 
in use for a  m a tte r  of a few days and  will 
then  definitely be rem oved. Secondly, there 
are those installed as a  w ar emergency, b u t 
which, nevertheless, were p u t in to last 
an indeterm inate tim e, in all probability  
until th e  end of hostilities, and  during a 
period of reconstruction thereafter.

In  m any cases there is a  possibility of 
an installation, classed as a “  tem porary  ” 
when originally p u t in, being a t  a  later 
da te  regarded as perm anent, and  here lies 
a  danger. M any firms and contractors of 
unassailable repute  as regards th e  quality  
of their w orkm anship, and  who would no t 
th ink  of p u tting  in a shoddy installation 
norm ally, have often had  to  forego to  a 
certain  ex ten t the ir form er high standards 
of efficiency during these las t few years, in 
order to  satisfy an im m ediate dem and. I t  
is all too easy for w ork of th is na tu re  to 
have been lost sight of, either due to  pres­
sure of o ther com m itm ents, o r to  changes 
in staff, an d  then  to  have been ultim ately  
forgotten.

As an  example we can quote th e  case of 
th e  m anagem ent of a certain  factory, who 
had  decided th a t  if production was no t

to  be curtailed, a  power supply m ust bo 
m ade available for a  new m achine a t  a  
sta ted  spo t in  a  very  sh o rt tim e, and  th a t  
in connection w ith this, a  dozen different 
lighting points m ust be installed a t  various 
locations nearby. I t  is possible th a t, if the 
power feed required  in  these circum stances 
is of any  size, its  tem porary sta te  will no t 
bo lost sight of, and  it will be m ade perm a­
nen t in  due course, b u t i t  is qu ite  conceiv­
able th a t the fighting points, probably in ­
stalled in  open wiring instead  of in norm al 
screwed conduit, m ay be forgotten.

W ith  regard  to  the general subject of w ir­
ing, there is ano ther factor to  be con­
sidered over and  above th a t of the ac tua l 
m ethod  of installation, and  th a t  is th e  ques­
tion of th e  current-carry ing capacity  of th e  
cable. As a  resu lt of w ar pressure, m any 
d istribution  system s have become over­
loaded—some due to  the unavoidable add i­
tion of ex tra  points and  feeds to  tido over 
some critical situation , m any of which m ay  
be quickly lost sight of—and some deliber­
ate ly  when the cu rren t loading has been 
increased beyond th e  figures set o u t in th e  
standard  rules and  regulations. This la tte r  
case was, of course, considered qu ite  legiti­
m a te  during th e  w ar, and  was, in fact, en­
couraged a t  times, b u t th e  fact rem ains 
th a t , w hether the  overloading of cables 
and the ir ancillary equipm ent has been 
brought ab o u t deliberately or inadvertently , 
th e  tim e is now approaching when we m u st 
re tu rn  to our form er standards.

Standards and Finance
The financial angle has also an im portan t 

bearing on th e  question. M any installa­
tions of a tem porary  na tu re  m ight never 
have been p u t in were is no t for th e  fact 
th a t  th e  relaxation  of our standards m ight 
have allowed th e  w ork to  be carried o u t 
a t  a  reduced outlay . A nother factor is th a t 
th e  financial authorisation  to  convert th e  
tem porary  installation to one of perm a­
nency, which in m any cases m ay  necessitate 
a complete re-wiring, is no t always willingly 
forthcoming, except in those com paratively 
few cases when th is u ltim ate  s ta te  of affairs 
has been envisaged b y  the  m anagem ent a t  
the tim e of the original installation, and  a 
financial allowance for th is conversion m ade 
accordingly.

However, we have now come to  th e  tim e 
when all installations should be examined 
in detail, and  any  conversion to  peace-time 
standards found necessary should be carried 
ou t a t  an  early date , ra th e r th an  being left 
to  show them selves in la te r years b y  a sud­
den and  unwelcome developing of faults a n d  
failures.



November 16, 1945 TH E ELECTRICIAN

New Grid Tariff
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Full Statement by Chairman

LAST week-end the Central E lectricity  
B oard published a  new grid  tariff 

w hich will como in to  force on Ja n u a ry  1 
n ex t in all d is tric ts except th e  N orth-east 
E ngland area, where th e  existing tariff will 
o pera te  un til the end  of 1947.- T here are 
legal difficulties which preven t a  change 
there un til Ja n u a ry  1, 1948. On th is occa­
sion the B oard has budgeted for a  five-year 
period instead of ten  years, because the  
chairm an, Mr. H arold Hobson, explained, 
th e  n ex t five years would probably bo as 
uncertain  as th e  last five years as to  w hat 
m igh t happen.

Two Important Changes
In 'a  s ta tem en t on Monday, th e  Chairm an 

said  th a t  w ith  regard to  th e  k ilow att charge 
th e  B oard h ad  m ade two im portan t 
changes. In  th e  first place, in stead  of bas­
ing th e  charge on a  m axim um  single half- 
ho u r in any  of th e  four w inter m onths as 
they  had  done h itherto , th ey  had  now based 
the  charge on the average of tw o readings, 
th e  first being th e  h ighest in th e  first quar­
te r  of the  year, and  th e  second th e  highest 
in  th e  last q u a rte r  of the year. A t the end 
of las t year and  early this, before tiro cal­
culations of th e  tariff w ere p u t in hand, the 
B oard had  two conferences w ith  represen ta­
tives of th e  associations in  th e  industry  and  
th e  various aspects of th e  k ilow att charge in 
particu lar wpre very fully discussed. The 
views expressed, as som etimes happened in 
th a t  industry , were far from unanim ous, 
an d  the  B oard  w ere faced w ith  a  difficult 
task- in try ing  to  find th e  g reatest common 
m easure am ong those divergent views. 
T hey, a t  the sam e tim e, applied their own 
m inds to  th e  problem, and  the result had  
been th a t  new  form  which h e  though t w ent 
a  long w ay  to  m eet th e  m ore legitim ate 
and  even to  some ex ten t, some of th e  less 
legitim ate criticism s of th e  original tariff. 
In  the even t of a  cold snap falling in Decem­
ber, undertakers would, under th e  new 
form of charge only be  called upon to  pay 
for half th e  accretion of load in  th e  year 
of account. T here was one o ther feature 
of th e  new m ethod. In  th e  p a s t the re  were 
eigh t m onths of th e  year in which under­
tak ers  could m ake additional dem ands 
w ithout incurring liability  for any  kilow att 
charge. U nder th e  new tariff th a t  period 
h ad  been reduced to  six m onths because the 
m axim um  dem and in March or in Septem ­
ber would now ran k  whereas before i t  did 
no t. A good deal of though t was given-to 

't h a t  aspect because i t  h ad  been fe lt b y  sorrie 
- th a t  th e  original tariff gave a  ra th e r unfair

of Central Electricity Board
advantage to  those who owned non-selected 
stations and  were able to  use them  for peak 
loading in  th e  w inter after getting  eight 
m onths in which to  m ain ta in  p lan t and  p u t 
i t  into  perfect running order for the w inter, 
and  th e  result was th a t  in  m ost w inters they  
were able to  ru n  th a t  p lan t r igh t to  the  h ilt 
w ithout m aintain ing any  s tandby  p lan t of 
their own. T h a t gave them  some advantage 
com pared w ith undertakers who bought 
th e  whole of the ir supply a t  th e  tariff, 
b u t against th a t , the  B oard felt th a t  during 
th e  n ex t few years they  were to  be very  
short of p lan t an d  the  existing stringency in  
th e  supply of coal was likely to  persist and  
bo th  those would be helped first by  allow­
ing adequate  tim e for m aintaining non- 
selected sta tion  p lan t during th e  sum m er 
and, secondly, by closing down those 
stations to  save on running  and  coal and 
concentrating  during th e  sum m er on the 
more efficient stations.

Demand for Uniformity
T he second big change in  th e  k ilow att 

charge was th a t  th e  B oard had  done away 
w ith th e  basic dem and  fea tu re  which 
was based upon th e  dem ands of undertakers 
in 1932. He though t it  would be difficult 
to  hold th a t  i t  was righ t th a t  the paym ent 
by  undertakers for the ir supplies in  1946- 
1950 should depend on th e  quite fortuitous 
circum stance of w h a t they  happened to  be 
doing in 1932. Moreover, one had  always 
had  th e  feeling th a t  the original tariff was 
hard ly  a  tariff a t  all, because i t  resulted  in 
a  different tariff for every undertaker 
except those who were so small th a t  their 
basic dem ands were 2 000 kW . Those who 
in  1932 m ade dem ands of m ore th an  
2 000 kW  were all in  fact on different 
tariffs. There was, he thought, a  crying 
dem and th roughout th e  country  for m ore 
uniform ity  of prices, and th e  B oard felt th a t  
it  was consistent w ith  th a t  -view th a t  th ey  
should do aw ay -with th a t  differential form 
of tariff. They h ad  substitu ted  a  s tra igh t 
block kilow att charge so th a t  every- under­
tak e r would be paying exactly  th e  same 
tariff. The rating  clause was in the same 
form as originally, b u t instead of applying 
b y  area as h itherto , i t  was based upon the 
average ra te  paid  th roughout th e  country  
as a  whole.

T he continued application  of th e  coal 
clause to  region b y  region was, he thought, 
very  essential, because to-day there  were 
differences of u p  to  1 0 / -  betw een the price 
per ton  in  one area and  th e  price per ton  
in another, and if one a ttem p ted  to  apply
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th e  coal clause nationally it  would, in  fact, 
m ean th a t  certain districts would subsidise 
o thers to the tune  of 5s.- a  ton and would 
completely upset the  economic balance be­
tween public - supply, and  p rivate  p lan t in 
respective areas.'

From  the figures i t  would appear th a t 
the  kilow att charge had  gone up substan ­
tially, ranging from £4 per kilow att up to 
2 000 kW  down to £3 8s. from  8 001 kW  
inclusive, b u t i t  m ust be stressed th a t 
those were average kilow atts, whereas the 
kilow atts in the original tariffs were m axi­
m um  kilow atts, based on a reasonable esti­
m ate  of th e  fu ture dem ands and  th e  rise 
in fu ture  dem ands. F or th a t  purpose the 
Board had  tak en  a  rise of abou t 6 per 
cent, per annum , which, ho though t, was 
no t unreasonable for the  period. The 
difference in  th e  estim ate and  m easurem ent 
of th e  m axim um  dem and m eant th a t  it  
was necessary for th e  charge to go up by 
roughly 6 per cent, in order th a t  th e  
revenue from th e  same supply m ight bo 
th e  same. T he new scale of charges ap ­
plied to  the estim ates which h ad  been 
furnished to  the B oard by  the undertakers 
for 1946 would represent an average 
revenue per kilow att on the chargeable de­
m and—and he m ust emphasise chargeable 
dem and—of £3 12s. 9d.

Cost of New Plant
For comparison w ith th a t , if th e  existing 

tariffs had  rem ained unchanged, th e  aver­
age gain per k ilow att on th e  chargeable 
dem and would have been £3 2s. 3d., b u t of 
th a t  apparen t difference of 10s. 6d ., 4s. Id . 
was directly a ttribu tab le  to  the changed 
m ethod of m easuring th e  dem and— the 
substitu tion  of th e  average for the m axi­
m um —so there rem ained the real increaso 
in the k ilow att charge of abou t 6s. 5d. 
T ha t, of course, w as to  be expected, be­
cause th e  B oard were spending on bring­
ing into operation in th e  course of this 
tariff period of five years over 41 million 
kW  of new p lan t, and  the  average price of 
which was probably 75 or 80 per cent, 
above th e  pre-w ar level. T h a t was bound 
to  be reflected in  the  increased kilow att 
charge. H e felt some satisfaction in  th a t  
the increase was n o t m ore than  it  was. I t  
was to  some ex ten t offset by  th e  cheaper 
money rates.

Judged by  pre-w ar levels, th e  running 
charge of .44d. per u n it looked a  very 
startling  figure. I t  was based on coal 
a t 38s. a  ton, having a  calorific value of 
11 000 B .Th.u . The 38s. was, in fact, the  
average price paid ab o u t 1944. I t  had  gone 
up  since then , and  he would no t like to  
prophesy w h a t was going to  happen  ito 
it in the fu ture. The coal clause ad ju s t­
m ent, w hich was universally applicable, 
was 0.0007d., w hich w as substantially  
lower th an  in th e  original tariffs, which

operated  upon ,308d. and  .201d. in the 
various districts.

• On the- face of it, the  new tariff looked 
higher th a n  the existing tariffs. In  fact, it  
was n o t higher, b u t on the average, of the 
country  as a whole i t  was lower by  about 
2 i  per cent-. T h a t reduction was inevitable 
when they  substitu ted  a  national for a 
se t of regional tariffs. The reduction was 
no t equally spread as betw een one area and  
a n o th e r; some areas got a  bigger reduction 
than  others, and  one area—S.E . England 
—did no t share in the reduction  b u t ac tu ­
ally suffered a  very small increase of about 
one-fifth of one per cent, to  bring  i t  in to  
step w ith  th e  o ther areas.

Comparison of Running Charges
The following table  shows a  com pari­

son of th e  running charges for the various 
areas under the existing and  new tariffs : —

Running Running

Today's
Charge Charge

Standard under tinder
Price of Calorific Existing Xew

Coal. Value. Tariff. Tariff.
Area. s. d. B.T.U. d. d.

S c o tla n d 42 9 11000 .5510 .4799
31 i d - E  a s  t

E n g la n d  ... 39 11 11500 .5090 .4414
S.E. a n d  E .

E n g la n d 51 0 11500 .5460 .5303
N .W . E n g la n d

a n d  N.
W ales 46 0 11600 .5348 .4869

C e n t r a l  E n g ­
la n d 38 6 10 000 .5140 .4764

S.W . E n g la n d 44 9 12 700 .5154 .4463
U nder th e  new tariff the fixed k ilow att 

charge in respect of each po in t of supply 
will be as follow s: F o r each k ilow att of 
m axim um  dem and on th e  B oard in th e  year 
up  to  2 000 kW  inclusive, £4 ; from 2 001 
kW  to 5 000 kW  inclusive, £3 16s.;
from 5 001 to  8 000 kW  inclusive, £3 12s. ; 
from 8 001 kW  inclusive, £3 8s. “  Maxi­
m um  dem and on the Board ”  m eans in  re­
spect of each year the sum  of th e  largest 
num ber of kilow att-hrs. supplied and 
taken a t  this tariff during any  half-hour in 
the first three m onths of th a t  year, and  
the largest num ber of kilow att-hrs. so 
supplied and  taken  during any  half-hour in 
the las t three m onths of th a t  year. W here 
electricity is m ade available for th e  pu r­
pose of supplem enting a  supply generated 
wholly o r in  p a r t a t  a  sta tion  or stations 
no t operated under tho  control of the 
B oard, th e  m axim um  dem and on th e  
B oard  will be ascertained by  th e  same 
m ethod, o r it  m ay  be tw o-thirds of th e  
num ber of k ilow atts for which notice has 
been given, w hichever is the  greater.

The C hairm an m entioned th a t it would 
be very unsafe to  assum e th a t  there w ould 
be a fu rth er decrease in  tariff in  th e  n ex t 
period of five years. The B oard felt th a t 
they  ought to  do everything they  could to  
avoid any  increase in price in th e  recon­
struction  period of the coming five years.
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Röntgen Commemoration
Fiftieth Anniversary of

TH E  inaugural m eetings in the Confer­
ence H all of the Royal Society on 

N ovem ber 8 of the comm emoration of the 
50th anniversary of the discovery of 
X -rays by W ilhelm Conrad R öntgen, on 
Novem ber 8, 1895, were attended  by
scientists from France, H olland and Sweden, 
as well as G reat B ritain.

In  th e  morning Sir H enry  Dale (Pres., 
R .S .), occupying th e  chair, gave some 
reminiscences of the im pact m ade by  the 
announcem ent of R öntgen’s discovery 
upon his m ind as a  young m an a t  Cam­
bridge early in  1896. H e also referred to 
investigations by  B ritish scientists which 
preceded the discovery of X-rays. To 
physical scientists, he said, he supposed 
R öntgen’s discovery was like the ringing 
of a  bell, tthe pulling of a  trigger, or tho 
opening of a window upon a  new v is ta  of 
discovery which had  revolutionised funda­
m ental conceptions of physics and 
chem istry, and  had culm inated in  nuclear 
fission on a  large scale.

Sir Lawrence Bragg, F .R .S ., quoted 
passages from two reprin ts , one dated  
December, 1895, and  tiro o ther March, 
1896, of a  paper in w hich R öntgen de­
scribed how he discovered X -rays and  ¡the 
exhaustive experim ents he m ade, m easur­
ing the relative transparencies to  X-rays 
of different m aterials and  proving th a t  the 
rays showed no refraction, no reflection 
and  no polarisation, and  th a t  they  were no t 
affected by any  property  of the  bodies they 
passed through except their density.

Prof. K arl Siegbahn, of Stockholm, 
said the im portance of R öntgen’s discovery 
was recognised a t  an  early stage and  its 
spectacular medical application esepecially 
contributed  to m ake i t  known outside the 
scientific sphere. N ot the least among its 
later developm ents was its  technical ap ­
plication in industry .

Mile. Y . Gouchois, of Paris, projected 
some slides of historic in terest, from the 
D uc de Broglie, showing th e  results of 
X -ray investigations in spectroscopy.

Astonishment Among Cavendish Workers
Sir W illiam D am pier recoiled th e  general 

psychological atm osphere of physics in the 
years before 1895 and the great change th a t 
was ushered in  by  R öntgen’s discovery. 
H e rem embered well, he said, th e  in terest 
and astonishm ent w ith which they  who 
worked in the  Cavendish laboratory a t  th a t 
tim e heard  the news of R öntgen’s discovery 
of th e  X -ray , and  how they  ra th e r regretted  
th a t th e  lucky accident which revealed it 
h ad  n o t happened  w ithin the ir own walls.

the Discovery of X-rays
for J .  J .  Thom pson’s electrical experim ents 
on gases m ust have been rad iating  X -rays 
for some time.

O ther speakers included Sir Owen 
R ichardson, Sir R ichard Gregory, Prof. 
B om  (Edinburgh) and  Prof. W hiddington.

Historical Exhibition
A N exhibition of appara tu s and- radio­

graphs of historical in te rest was held in 
th e  Reid K nox Hall of the B ritish  In s titu te  
of Radiology, 32, W elbeck S tree t, London, 
on N ovem ber 8, 9 and  10.

Among the exhibits were a pear-shaped 
tube , th e  glass wall of which served as the 
source of tho rays, as used  by R ö n tg en ; a 
copy of a n  early Crookes tube , of w hich th e  
glass wall served as th e  source of th e  rays, 
m ade b y  C uthbert A ndrew s; a  small tube  
w ith a p latinum  foil an o d e ; a  small tube 
form erly th e  p roperty  of Sir William 
Crookes; an  Oliver Lodge tube  m ade by 
A. C. Cossor and  C o .; an  early  tu b e  w ith  a 
platinum -faced ta rg e t; a  tu b e  w ith ex ten ­
sion pieces and  small w indow ; a  copy of 
a tube  used by  Campbell Swinton in which 
a penny w ith an insert of p la tinum  was 
used as the anode; a  Bunsen filter pum p 
used by  G. H . Gabb in  February , 1896, in 
the first stage of th e  exhaustion of X -ray 
tubes, the final stage being com pleted by 
a Sprangel pum p; a photograph of an in ­
duction coil u sed  by G abb in  February , 
1896, in  h is early X -ray  experim ents; a 
triple-valvo tu b e  m ade by  C u thbert A n­
drews ; a  copy of Campbell Swinton’s tube  
w ith sliding cathode; an  early  light anode 
tube  w ith regulator; a  heavy  tu b e  (Levia­
than) ; a  water-cooled tube  of th e  typo 
freely used from 1909 to  1923; a heavy 
anode tube  used betw een 1909 and  1918; 
a  tube  w ith a  ring electrode— it  was w ith 
th is instrum ent th a t  th e  first radiograph 
which resulted in an  operation was tak en ; 
a  small X -ray  tu b e  of ab o u t 1900, used in 
Middlesex H osp ita l; the  tube  which pro­
duced th e  first radiograph taken  in Birm ing­
ham  ; L enard ’s tu b e ; early R öntgen-ray 
photograph by  A. A. Campbell Swinton 
and J .  C. M. S tanton, s ta ted  to  be first 
taken in th is country, in January , 1895; 
X -ray  photograph tak en  by  G. H . Gabb of 
his own hand and  foot. A group of lantern  
slides from X -ray  negatives taken  in 1895- 
1896, included one which was sta ted  to  be 

th e  work of Campbell Sw inton about 
N ovem ber 18. 1895, and  believed to  be the 
first X -ray  photograph taken  in th is coun­
try . T here were o ther lan tern  slides and 
radiographs of considerable In terest. ..
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A T  the  only plenary session in  connec­
tion w ith the jubilee celebrations o£ 

R ontgen’s discovery of X -rays, an  audience 
which filled every section of th e  Phoenix 
Theatre, London, on Novem ber 9, 
assembled to hear Sir Lawrence Bragg 
speak on the influence of th a t discovery 
on pure science.

Science and War
T he researches of Sir Lawrence Bragg 

an d  his fa ther (the  la te  Sir William Bragg) 
have been responsible for m uch of the 
■development in atom ic physics during this 
century , and in  comm enting on the  fact 
th a t  it  was 50 years alm ost to  th e  day 
s in ce . R öntgen had  m ade his discovery, Sir 
Lawrence said th a t  during the w ar we had 
been applying knowledge which had  been 
painfully accum ulated in .the past. The 
fru its of research m ight no t ripen for 
m any years; often 40 o r 50 years m ight 
elapse before the resu lts of research into 
pure seienco came to  have a  wide applica­
tion. Röntgeri’s discovery, m ade in 1S95, 
was followed by an  o u tbu rst of en thu ­
siasm greater th an  was accorded any  o ther 
experim ental discovery before or since. One 
of th e  first consequences of the discovery, 
said Sir Lawrence, was to  give an  immense 
impulse to  the  brilliant school of re­
searchers working under J . J .  Thom son a t  
Cambridge—R utherford , C. T. R . Wilson, 
Townsend and  others—who had  used 
X-rays as a  m eans of ionising gases. 
O ther agencies, su lch  a s  electric discharge 
■ionised gases, were know n b u t X -rays pro­
vided for the  first' tim e a  steady  w ay of 
m aking a gas conducting and, therefore, 
of m aking q u an tita tive  m easu rem en t and 
m easurem ents which could be  repeated. 
W ith  their X -ray tube, J .  J .  Thom son and 
R u therfo rd  h ad  w orked ou t the theory 
of the  ionisation of gases. “  J . J . ”  had 
used it  in the determ ination of the  u n it of 
electrical charge a n d  th e  tube  was used by 
C. T. R . Wilson in  his cloud cham ber ex­
perim ents. I t  was an  integral part of th a t 
brilliant series of researches which led to 
the discovery of the electron, (the u n it of 
electrical charge, the idea of tho electron 
as a  p a rt of atom s of all k inds. T h a t really 
was the  beginning of the new physics. I t  
was an  era. I t  opened th e  door which had  
led to  the discovery of the strud ture  of th e  
atom s, and all the  things th a t h ad  resulted 
from those discoveries.

T he n ex t tu rn ing  point was 33 years 
ago. A t th a t  tim e th e  na tu re  of X -rays 
was still in -d o u b t. T hen Loewe, in Ger­
m an y , discovered th a t  when X-rays passed 

through a  crystal ho obtained  regularly

diffracted beam s whoso geometrical 
arrangem ent showed th a t the regular 
arrangem ent of (the atom s in the body was 
scattering  the X-rays in th e  same way th a t  
any regular p a tte rn  scattered  ordinary 
light.

L ater Sir William B ragg had  experi­
m ented on the ionisation which tho rays 
produced, and  by  ind irect reasoning h e  con­
cluded th a t the  X -rays them selves did not 
ionise the  gases, b u t s ta rted  electrons in 
tho gases, and  the electrons, charging 
along in a  gas, produced ionisation along 
the ir pa th . T h a t was brilliantly  verified 
later by  Wilson’s cloud cham ber; the pic­
tu res w hich Sir William had produced were 
extrem ely like those which Wilson had  
produced in !the cloud cham ber.

A fter comm enting on the p a r t played by 
X -rays in the w ork of the  atom ic physicist 
in discovering how th e  atom s them selves 
were bu ilt up , Sir Lawrence discussed tho 
field in which his fa ther ‘and  himself were 
interested, a  field in  w hich they  had  ex ­
am ined the structu res of m any different 
m aterials, s ta rting  from th e  very  sim plest 
structures. T h a t field, he said, h a d  grown 
enorm ously and  was explored in every p a rt 
of the world. The w ork of discovering the 
arrangem ent of the  atom  had  had  repercus­
sions in m any o ther fields; and  he did no t 
th ink  i t  unfair to say  th a t  m any  of the 
fundam ental conceptions in  chem istry, 
mineralogy and  m etallurgy h ad  been sim­
plified and revised in th e  light of th e  new 
knowledge. Indeed, one resu lt of tho use 
of X -rays was to  reduce th e  m inerals to 
order.

Sir Lawrence illustrated  a  num ber of 
molecular structures, to  show th e  com­
plexity  of s truc tu re  analysis and  th e  help 
which was derived from X -rays. The nex t 
field of study  by  X -rays was th a t  of the 
vastly  m ore complex molecules which 
formed tho s tructu re  of living m atter.

A Discovery Difficult of Comparison
T hus, he concluded, R öntgen’s dis­

covery h ad  sta rted  a v as t am ount of work 
in m any different fields. T he w ork on th e  
electron structu re  of the atom , th e  laws 
of chemical com bination, the results ob­
tained  in  mineralogy, m etallurgy and  or­
ganic chem istry, th e  a ttem p t now being 
m ade to  study  the s tructu re  of living 
m atte r , which would s ta r t a  new science, 
were all cases in  which R öntgen rays had  
supplied a  new means of m easurem ent, a 
new k ind of vision to  th e  scientist. I t  was 
difficult to  find a  parallel single discovery 
which had  led  to  such v a s t results.
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I.E.E; Tributes to Röntgen
Some Indication of Present and Future Applications of X-Rays

TH E  final m eetings in  connection w ith 
the celebrations of the discovery of 

R öntgen rays were held a t  the In s titu tion  
of E lectrical Engineers in the afternoon 
and  evening of N ovem ber 10, w hen D r. P- 
D unsheath , president, was in th e  chair, 
a n d  four addresses on various aspects of 
X -rays from  the historical po in t of view 
w ith, a t  the sam e (ime, some indication  of 
p resen t an d  fu tu re  developm ent were 
given.

Evolution of Equipment
T he first speaker, D r. C. C. Paterson,

F.R..S. (director of research, G .E .C.), 
dealing w ith  th e  evolution of electrical high 
tension equ ipm ent for X -ray  tubes, said 
th a t  m any of th e  older w orkers in  the 
X -ray  field would agree th a t  a  m ost s tr ik ­
ing feature of the early  w ork was the 
excellence of th e  s tan d ard  a tta in ed  w ith 
tem peram ental and  difficult-to-control ap ­
pa ra tu s , an d  in skilled hands th e  b es t of 
th e  induction  .coil-gas tu b e  combinations 
gave results w hich com pared favourably 
w ith  those obtained by m odern equipm ent.

In  1895, the two availablo sources of h .t. 
cu rren t w ere the elec trostatic  generator 
and  tho induction coil. The early elec­
trical equipm ent was used to  energise an 
X -ray  tu b e  of variable behaviour an d  the 
induction coil w as able to  com pensate for 
these variations, to  some ex ten t, b e tte r 
th a n  could the transform er sets developed 
la ter. I n  tire years preceding the 1914/18 
war, a  num ber of X -ray  w orkers began 
experim enting w ith  th e  use of a  hot- 
cathode, to  enable th e  positive ion bom ­
bardm en t an d  tu b e  resistance to  be more 
closely controlled. The basis of m odern 
tube  design was the  hot-cathode vacuum  
tube  invented' by Coolidge in  1913 an d  the 
in troduction  of tho  Coolidge tu b e  brought 
now dem ands on the high tension equip­
m ent, which led to  th e  early developm ent 
of th e  transform er for h .t .  supply. 
M echanical rectifiers w ere m ade use of, 
b u t w hilst robust and  reliable, they had  
th e  d isadvantage of being ra th e r noisy. 
However, they  rem ained in  popular use 
for several years and  w ere only g radu­
ally  displaced by valve rectification. I t  
was p robably  n o t recognised outside the 
circle of X -ray  w orkers th a t  th e  Coolidge 
X -ray  tube  was one of the first thermionic 
devices in w idespread use, an d  th e  p rin ­
ciple underlying the self-rectifying p roperty  
of th e  Coolidge tube  was applied  by 
D ushm an to the kenetron described by  him 
in 1915. T he developm ents in  th e  la s t 
20 years un til th e  p resen t day  w ere as 
m uch aim ed a t  im proving control gear and

providing shock-free equ ipm ent as they  
were tow ards new applications. Tho 
Philips “  M etalix ”  tu b o  was one of th e  
earliest self-protected tubes b u t  th e  first 
com pletely shockproof tubes followed a  

few years la te r w ith  th e  adven t of the 
rubber insu lated  h .t. cable. In  th e  1930’s 
the double focus tube  was in troduced, to  
be followed by the ro ta ting  anode tube. 
W ith  these tho risk of accidental dam age 
was so high a t  first th a t  special safeguards, 
had  to  be incorporated in  the control gear. 
Indeed, w ith  each successive developm ent, 
in tu b e  design tho em phasis was increas­
ingly on a good control table and  less ort 
the high tension generator itself.

T he U nited  S ta tes had  been prom inent 
in  th e  production of super-voltage equip­
m en t b u t one of th e  earliest un its  w as in ­
sta lled  in  this country  a t  S t. B artholo­
mew’s H ospital by th e  M etropolitan 
V ickers E lectrical Co., L td . T his installa­
tion was form ally opened for deep therapy  
trea tm en t in December, 1936. T he X -ray  
tubo was initially  designed for voltages of 
ab o u t 600 kV b u t i t  was now ru n  a t  
1 000 000 V. In  the U nited  S tates there  
were com parable early developm ents b u t 
during recen t years a  new technique had  
grown up round the use of a new  insulator, 
F reon  gas, which was a  derivative of 
m ethane. Dr. Charlton an d  his collabora­
to rs of the American General E lectric Co. 
had designed tw o un its using high pressure 
Freon insulation. A 1 000 000 V u n it was 
described in 1940 and  more recently , in 
1944, a  two-million v o lt u n it h a d  been de­
scribed. B oth un its  employed a sealed-off 
m ulti-section X -ray  tube w hich wa3 
m ounted co-axially w ithin a  resonance 
transform er.

The electrostatic  m achine, continued 
D r. Paterson, was being used once m ore; 
this tim e as a  generator producing up ­
w ards of a  1 000 000 V a t  ab o u t 0.5 mA.

Needs of the Future
F o r th e  fu tu re , the p rospect was bright. 

In  the m edical diagnostic field, th e  im ­
provem ents w anted  were refinem ents such 
as finer focus, giving b e tte r  definition, and  
even sim pler and  m ore flexible X -ray  
sets. T here were sim ilar requirem ents for 
industria l radiography, w here also rou tine 
visual testing  w ith  high o u tp u t te s ts  of 
com paratively low kilo-voltage was w ith ­
in sight. F o r special cases, such as the  
radiography of heavy m etal castings, and  
in  deep therapy , flexible and  reliable 
1 000 000 V un its  were now available, and  
still higher voltages could be a tta in ed  if 
their need was proven.
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Crystal Analysis
Application of X-Rays

T H E  second speaker a i  the I .E .E . m eet­
ing on N ovem ber 10, dealt w ith  the 

application of X -rays to  crystal analysis, 
an  ab strac t of th e  address being as follows :
. R epresenting th e  Crystal Analysis 
Group of the In s titu te  of Physics, and  as­
sociated w ith the G .E .C ., Mr. H . P . 
Roolcsby said  the uso of X -ray  diffraction 
m ethods fell natu rally  in to  two broad 
divisions. In  one, X -rays wore utilised to  
ob ta in  inform ation th a t would enable the 
atom ic sites in  th e  space la ttice  of a crystal 
to  be  located, a n d  the o ther was of 
in te rest from  th e  practical po in t of view. 
In  the la tte r , X -ray  reflections and  p a t­
terns from crystals were utilised for 
directly  p ractical ends w ithout necessarily 
involving very  detailed s tru c tu re  d e te r­
m ination.

X-ray Ionisation Spectrometer
He described in  some detail tho X -ray 

ionisation spectrom eter, in troduced  by 
Sir W illiam and Sir Law rence Bragg, and 
w ith  w hich the fundam ental basis of 
crystal s tru c tu re  determ ination  was 
m apped ou t. In  B rita in  m ost of th e  X -ray  
sets for m ultiple diffraction work were 
m ade for research use in  university  labora­
tories. The G .E.C . was one of th e  first 
industrial research organisations in  this 
country  to set up  X -ray appara tu s for 
general research problems. T he first ap ­
para tu s bu ilt in  the early  1920’s was a 
very  crude arrangem ent and  m ore tim e 
was spen t on getting  the app ara tu s to  
function th a n  on exam ining the photo­
graphs. B u t considerable progress had  
been m ade since then.

To obtain  a still greater o u tp u t from  the 
X -ray  tube  so th a t  photographic exposures 
m ay  be brought down to  tim es com parable 
w ith those employed in radiography, resort 
m ust bo m ade to moving targets. The 
w ork of Muller and  Clay a t  the Royal In ­
stitu tion , London, and  of A stbury and 
M cA rthur a t  th e  Leeds U niversity  was 
a notew orthy contribution  in this connec­
tion.

Mr. R ooksby then  considered some 
aspects of the in te rp re ta tion  of X -ray  
diffraction pa tte rn s and  referred  to  the 
use of tho X -ray  pow dered crystal photo­
graph for identification purposes. The 
m ethod had  become of invaluable assist­
ance in  several different fields, and  its 
adoption could be envisaged in m any o ther 
directions in w hich u p  to  the presen t its  
value had  no t been fully recognised. B u t 
the extensive use of X -ray  technique for 
iden tifica tion . problems m ust res t in some 
degree upon tho readiness an d  rap id ity

to Diffraction Studies
w ith w hich th e  p a tte rn  of an unknown 
could bo com pared and  m atched against 
stan d ard  photographs. The library  of 
s tan d ard  reference photographs m u s t be 
large if a  wido variety  of problem s was to 
be dealt w ith . In  1936 tho Americans, 
H anaw alt and  R inn, described a  m ethod 
of classification ■ of X -ray  powder photo­
graphs which was based upon p lanar 
spacing values.

Co-operation with America
In  a  year or two th is scheme was tak en  

up by tho American In s titu te  of Physics 
and  tho A m erican Society for Testing 
M aterials, and  th e  H anaw alt file was pub­
lished in the form  of a card index, now 
known as A.S.T.M . card index of X -ray 
diffraction data . Soon a fte r  this index 
was published, tho X -ray  A nalysis Group 
of tho  B ritish  In s titu te  of Physics decided 
i t  was desirable to co-operate w ith  the 
responsible A m erican bodies and  to  pro­
ceed w ith  the collection of m ore d a ta . 
This was done and  the  whole collection 
was finally sen t to  America for inclusion 
in tho supplem ent on which w ork was 
proceeding there. This supplem ent had 
recently  been issued and  i t  was w orthy of 
no te  th a t the B ritish  contribution  con­
stitu ted  a  very considerable p a r t  of this 
valuable reference.

Mr. R ooksby concluded w ith  some 
speculations abou t the fu tu re  applications 
of industrial X -ray  analysis. In  the first 
place, he said there was bound to be a  
more w idespread adoption of X -ray  tech­
nique for routine control purposes, b u t 
in  his view there  was going to  be an  even 
greater extension of the use of X -ray  
m ethods in  w h a t he described as the in­
vestigational sphere, and  a  tim e was 
rapidly  approaching w hen no self-respect­
ing m etallurgist, chem ist o r m ineralogist 
would consider his facilities com plete unloss 
he h ad  access to  X -ray  'analy tical in ­
form a tion.

Photographic Materials
D r. H . Baines (Royal Photographic 

Society) told the story7 of the  developm ent 
of X -ray photographic m aterials. Look­
ing in to  th e  future, he said th a t  faster 
films were still required. A fundam ental 
difficulty was th a t  the photographic 
effect was dependent on the absorption of 
X-rays b y  the emulsion, and a t  present 
only a fraction of 1 per cent, of th e  incidout 
radiation  was so absorbed. If th a t  ab ­
sorption could be increased, the  conse­
quen t advances in radiography would be 
trem endous.
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T H E  grow th o£ industrial radiology was 
dea lt w ith  a t  th e  I .E .E . m eeting on 

N ovem ber 10, by Mr. W . J . W iltshire 
(Woolwich R esearch D epartm ent, and 
representing  the Industria l Radiology 
Group of the In s titu te  of Physics) who 
said th a t  a g rea t deal of experim ental work 
had  been  done in  this country , particu ­
larly  in  regard to X -ray  tubes for higher 
voltages b u t when new types becam e avail­
able commercially from  A merica and  tho 
C ontinent, this p a r t of the work was 
abandoned.

This, in his view, was an unfo rtunate  
policy for the beginning of the recen t w ar 
found us entirely dependen t on im ports 
from A merica to  m eet the increasing de­
m ands for high voltage tubes for industrial 
work. B y 1919 radiographs through abou t 
2 in. of steel had  been m ade b u t tho 
practical lim it was little  m ore th an  an 
inch as there  were no tubes working above 
abou t 100 kV. 200 kV  tubes came in to  
use abou t 1922. The ten years a f te r  1919 
were years of steady  progress and a no te­
w orthy milestone was reached when the 
Chief Inspector of A rm am ents decided th a t  
th e  radiographic inspection of certain  types 
of fuses should be tried  on a  routine 
scale ; Woolwich com pleted tho first routine 
fuse inspection appara tu s in  1927.

Appreciation by Service Departments
By 1932 industrial radiology was fully 

established w ithin the  Service D epartm ents 
'but there was still no regular use of i t  ou t­
side. I t  was n o t un til 1933 th a t  th e  first 
industrial appara tu s was installed in this 
country  by  Messrs. Babcock and  Wilcox, 
L td ., following a decision by  Lloyds 
R egister of Shipping to  accep t radio- 
graphically, tested  welded pressure vessels.

One of the m ost im portan t developm ents 
in B rita in  took place round ab o u t 1932. 
The A ir M inistry had  decided th a t  all 
highly stressed castings used in a ircraft 
construction  m ust pass an  X -ray  test. 
T he m ethod  having '.been established and  
proved, a  schem e was p u t in to  operation 
w hich had  been worked ever since.

Since 1932 radiography, usually by 
m eans of gam m a rays, had' been employed 
for some purpose o r other in  m any ships 
of the R oyal N avy. For some years the 
A dm iralty  had  accepted welded high pres­
sure boilers, b u t only from approved firms 
and  only after every inch of the welding 
had  been radiographed in accordance w ith 
a  specified technique. •

Tho w ar had  produced trem endous de­
velopm ents in  the radiological field and  
expansion had  been enormous. In  B ritain , 
outside G overnm ent establishm ents, there

were only ten  or a  dozen regular commer­
cial users of X -rays in 1939, b h t there were 
now probably no t far short of 200. In  tho 
U nited S tates, counting on ly  th e  steel 
foundries, there were 42 who had  used 
radiography in 1941 and  to-day there were 
more than  100.

W hat m ight well be the dawn of a  new 
era in radiology had  occurred during the 
war years—the in troduction of super-high 
voltage X-rays. F irs t came an industrial 
X -ray  appara tu s working a t 1 000 000 V, 
perm itting radiography through th ick­
nesses up to  8 in. of steel. More recently, 
a 2 000 000 V se t had  appeared allowing 
thicknesses as g reat as 10 or even 12 in. of 
Steel to be radiographed.

New Developments
B u t the ta le  of w ar-tim e progress, said 

Mr. W iltshiro, was no t y e t complete. By 
1941, D . W . K erst had  developed th e  first 
B etatron , Ins tead  of electrons being pro­
jected by  tho  use of extrem ely high po ten­
tials, they  were accelerated on a circular 
p a th  by m agnetic induction. A fter m any 
revolutions, on each of which they  had 
gained energy, they  were deflected on to  a  
ta rget, and  radiation  was em itted. In  the 
first type th e  electron energy acquired was 
equivalent to  th a t of an electron subjected 
to  a  potential of 4.5 million V ; one of these 
m achines was a t  Woolwich. Very soon 20 
million electron-volt be ta trons were pro­
duced , and  one or two were now being used 
for radiographic w ork in America. The 
radialtion o u tp u t was equivalent in in ten­
sity  to  th a t from several kilogrammes of 
radium , and  was m ore penetrating . Up 
to  15 in. of steel could be radiographed 
in reasonable tim e. T hus, in a few short 
years th e  m axim um  voltage h ad  increased 
from 400 000 to  20 000 000, and the lim it 
of penetration  from 5 to  15 in. of steel.

An interesting developm ent had  recently 
been reported  from America. A very small 
source of gam m a rays was employed for 
m easuring thickness, b u t the source was 
an  artificially radioactive elem ent p re­
pared in a cyclotron. The reason for the 
use of th is unusual source was th a t th e  
gamm a ray  spectra  of radioactive isotopes 
were all different. Some included gamma 
rays of considerably longer wavelengths 
than  those from radium , and their conse­
quen t greater absorption m ade for in ­
creased accuracy of m easurem ent. This 
developm ent of radiology seemed to open 
ou t still new possibilties. I t  was true  th a t  
radioactivated  elem ents were no t plentiful 
a t  present, b u t it  m ight well be th a t  in 
the near fu tu re  th ey  would be far more 
readily available in  research laboratories.
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High-Voltage Overhead Lines
Recent Progress in Design on the Grid System

IN a  paper read  before the I .E .E . T rans­
mission Section on W ednesday, Mr. 

W . J .  Nicholls, of the C entral E lectricity  
B oard, reviewed the progress th a t has 
taken  place in the  la s t fifteen years in the 
design of th e  steel-tow er high-voltage tran s­
mission lines of the grid system .

Conductor Metals
The conductor originally chosen for the 

132 kV lines (0.175 in .2 copper equivalent 
s .e .a ., consisting of 30 alum inium  and  7 
steel strands) he said, h ad  proved gener­
ally satisfactory  and  w as still used, 
although when alum inium  was required  for 
m ore urgen t purposes tw o alternatives of 
th e  same copper equivalent sectional area  
were used. These were 1 9 /. 118 cadmium- 
copper and  steel-cored copper, consisting 
of 30/.087 copper strands on a  steel core 
of 7 /.075  s trands w rapped  w ith  tape  and  
bitum en. B oth  these conductors were 
carried  by tow ers designed for s .e .a . con­
ductor. As experience w ith  b o th  these 
conductors had  extended  for only tw o or 
th ree years, judgm ent on th em  in com pari­
son w ith s .e .a . m ust be postponed.

V ibration occurred on th e  s.e .a . conduc­
to r  originally erected to  a m axim um  w ork­
ing tension of 8 000 lb . a t  22° F . w ith 
ice and  w ind equivalen t to  a  tension of 
3 450 lb. a t  40° F . in  still air, an d  as 
soon as broken strands were discovered 
vibration  dam pers were fitted  to  all lines. 
Tho type  chosen for general use was the 
S tockbridge dam per, and  these were fitted  
one to  each norm al span, w ith two per 
span w here th e  length  exceeded 1 000 ft. 
o r w herever v ib ra tion  was found to  be ex­
cessive. In  order to  ensure th a t  on new 
lines v ib ration  w ould n o t cause s tran d  
breakages, the conductors w ere erected  to  
a tension of 2 560 lb. a t  40° F . in  still 
air, an d  the use of S tockbridge dam pers 
was continued as an  additional safeguard. 
Tho effect of this reduced tension was to  
increase th e  sag under m axim um  speci­
fied tem perature  conditions from  22 f t. 
to  27.25 f t .  an d  th e  tow er heights were 
increased accordingly, th e  basic span re­
m aining a t  900 ft. V ibration dam pers had  
no t been fitted  on th e  cadm ium -copper or 
the steel-cored copper conductors, b u t i t  
was too early  y e t to say  w hether they  
would prove to b e  necessary.

On all the  132-kV lines prior to  1938 
th e  s.e .a. conductors w ere jo in ted  in m id­
span by  cone-type joints gripping the steel 
an d  alum inium  stran d s separately by  
m eans of steel and  alum inium  cones re ­
spectively. In  1938, th e  compression jo in t 
was in troduced on new  lines and  for the

m aintenance of existing lines. The reason 
for th is change was the increasing num ber 
of failures of cone-type jo in ts due to  in ­
creased resistance. On th e  cadm ium - 
copper conductor two types of jo in ts in  
m id-span had  been  used. One was a  
cono jo in t sim ilar to  th a t  used on s .e .a ., 
b u t  sim pler because w ith  homogeneous 
conductor only one se t of cones was neces­
sary. The o ther was th e  draw n-sleeve 
jo in t which h ad  been used extensively in  
America. T his jo in t gave good resu lts on 
test, a lthough  i t  w as early  to  pronounce on 
its final perform ance. On the steel-cored 
copper conductor, cone-type jo in ts sim ilar 
to  those used on s .e .a . had  been adop ted , 
w ith  results th a t  b ad , so far, been sa tis­
factory.

Originally all eone joints and  clam ps 
were filled a fter assem bly w ith  a  b itu ­
minous com pound to  seal them  against 
the en try  of w ater. A fter several years 
in service i t  was found th a t th is com pound 
hardened  and  cracked. H igh-m elting-point 
grease had  been used for th is purpose in  
recen t years, and  had  been  free from  th e  
above defect.

V arious types of clam ps h ad  been  used  
to  term inate  the s .e .a . conductors on th e  
angle and  term inal towers. More recently  
the snail-tvpe clamp h a d  been adopted  
for general use. This had  th e  m erit of 
sim plicity and, like the bo lted  clam p, had  
th e  advantage of keeping the conductor 
continuous from th e  line to  the jum per 
loop. Compression clam ps had  also re­
cen tly  been used to  a  considerable ex­
te n t on s.e.a. conductors. E xperience w ith  
the non-tension cone joints on s.e.a. con­
ductors had  no t been good. On th e  cad­
m ium  copper and  steel-cored copper con­
ductors parallel-groove clam ps h ad  so fa r  
been used successfully.

O riginally all 132-kV lines were tran s­
posed en rou te , generally three times so 
th a t th e  phasing w as th e  same a t  each 
end following a  complete transposition  in 
the run  of the line,.

Snow Loading Difficulties
I t  was found th a t clashing could occur 

betw een th e  top conductor and  th e  e a rth  
w ire during  th e  release of snow loading 
on those spans, and , prior to  the w ar, 
w ith  th e  approval of th e  P o st Office, single- 
circuit transpositions were rem oved and  
special arrangem ents were m ade to  
elim inate th e  cross-overs a t  junctions of 
single- and  double-circuit lines except 
w here th e  vertical clearance betw een the 
crossing conductors was 17 ft. o r over, On 
new  lines transposition  en rou te  were
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om itted  .w ith th e  approval of the P ost 
Office, so th a t  the question now seldom 
arose. Sufficiently good electrostatic 
balance for the grid as a  whole was p ro ­
vided by transposing complete lines a t  sub ­
stations.

A single ea rth  w ire only was used  on 
th e  original lines, b u t since 1938 double 
ea rth  wires had  been  erected for one mile 
a t  each end  of each line to  provide b e tte r  
protection fa r th e  sub-station  appara tu s 
against d irect lightning strokes.

T he chief changes in insulators had  been 
th e  general adoption of single strings of 
heavy-du ty  tension insulators in place of 
duplicate  strings of norm al units, and  the 
use of anti-fog type  suspension un its  in 
place of the norm al shedding. Toughened- 
glass insulators, bo th  for tension and  sus­
pension position, h a d  been used to  a  
lim ited ex ten t, th e  suspension un its  be­
ing of tho anti-fog type  sim ilar in  shapo 
to  -tho porcelain un its . Glass un its  had  
ibeen in successful use for ab o u t five years, 
■but it  w ould bo prem ature to  com pare 
them  w ith porcelain units.

Changes in tow er designs h a d  followed 
th e  requirem ents of ex tra  sag for the con­
ductors an d  the use of double ea rth  wires.

The vertical clearance betw een the earth  
wire and  the to p  conductors had  been in ­
creased to a  m inim um  of 7 f t . th rough­
o u t by increasing from  4 to 7 f t . the 
height of tho peak of all towers carrying 
tension insulators.

There were three sizes of 60 kV an d 3 3 k V  
conductors in  general use of equivalent cop­
per sections of 0.15 in .2, 0.1 in .2 and  0.075 
in .2. T he sam e procedure was adop ted  b n  
the lower-voltage lines as on th e  132-kV 
lines, nam ely the  fitting  of Stockbridge 
v ibration  dam pers to  existing lines and  
reducing th e  tension, in addition , on all 
new’ lines. ¡Experience w ith  th e  ligh test 
conductor, 0.075 in .2, had  n o t been as 
good as w ith  th e  o thers an d  its use on 
long-span construction was discontinued.

An im portan t concession was obtained  
from tho E lectricity  Commissioners in 
1942. Now a  road crossing -was trea ted  as 
a railw ay crossing, single insulators being 
used w ith  a  10 per cent, higher fiashover 
value th an  th a t  of th e  norm al insulator 
on th e  line. This relaxation  had  enabled 
lines designed for 33-kV operation to  be 
increased in  insulation to  operate a t  66 
kV w ithout encroaching on the clearances 
to tow er steelwork.

Electrical Personalities
We are always glad to receive from  readers news of their social and business activities fo r  

publication in  this page. Paragraphs should be as brief as possible .
Mr. Peter Renwick, an  electrician, has 

been elected a  L abour m em ber of New- 
castle-on-Tyne City Council.

Aid. H, E. Rhodes, tho ve te ran  chairm an 
of P reston  E lectricity  Committee, was in­
stalled as M ayor of Preston, on N ovem ­
b er 9.

Mr. G. Machin has been appointed  chief 
clerk in  South Shields electricity depart­
m ent, in  succession to  Mr. J. Wood house, 
who has retired .

Form erly general m anager of the 
Southom  Railway, Mr. Gilbert S. Szlumper, 
D irector-G eneral of Supply Services, 
M inistry of Supply, has resigned from his 
appoin tm ent.

Dr. W. B, Lewis, lec tu rer in  physics a t  
the Cavendish L aboratory , Cambridge, has 
been appo in ted  chief superin tenden t of th e  
rad a r research headquarte rs  a t  M alvern in 
succession to  Mr. A. P . Rowe.

Miss Elsie Noblett, an inspector a t  the 
English E lectric Com pany’s w orks a t  
Preston, was m arried a t  Em m anuel Church, 
P reston , recently , to  Mr. Tom Finney, th e  
well-known N orth  E nd  football player.

H ull E lectricity  Com m ittee has accepted 
th e  resignation of Mr. I. D. Campbell, 
generation engineer, who has been ap ­
pointed dep u ty  general m anager of the 
Sheffield electricity departm en t, and  pro­
m oted Mr. T. k .  A. Douglas, power

station  superin tendent, to  fill the vacancy.
Mr. F. E. GOens, of th e  A utom atic Tele­

phone a n d  E lectric Co., L td ., has been 
elected vice-chairm an of tho N orth-W est 
b ranch  of the  Incorporated  A dvertising 
M anagers’ Association.

The Association of Supervising Electrical 
Engineers and  tho Ins titu tion  of Enginoers- 
in-Charge axe holding the ir tw ontieth  com­
bined annual m eeting a t  th e  Connaught 
Rooms on N ovem ber 17, and  th e  General 
E lectric Co., L td ., has invited  th e  combined 
m eeting to  luncheon. A fterw ards Mr. 
R. 0 . Ackerley, m anager of th e  com pany’s 
I .E . departm ent, will give a  lecture on 
illum inating engineering.

A t a  m eeting of th e  Coventry E lectric 
Club, on N ovem ber 6 , w ith  Mr. F. W. 
Godden, city  electrical engineer, in  th e  
chair, Mr. P. W. Cave delivered a  lecture 
on “  Cables for Special C onditions,”  cover­
ing indoor (vertical) installations, sub ­
m arine installations, - installa tion  in. corro­
sive soil, tropical conditions, 33 kV  and  
higher operating  voltages outside the scope 
of p resen t B ritish  s tan d a rd  specifications, 
an d  abnorm ally h igh  am bien t tem pera­
tu res. .The m eeting was well a tten d ed  and  
a  lively discussion followed. ,

Dr. H. E. M. Barlow, R eader in  E lectrical 
Engineering a t  U niversity  College, London, 
since 1938, has now become Professor of
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E lectrical Engineering in the college. He 
has been on th e  sta ll of U niversity  College 
since 1924, as ass istan t reader, lecturer and  
then  senior lecturer in electrical technology, 
electro-conununications and  so on, before 
th e  title  of R eader was conferred upon him 
in 1938. D r. Barlow was educated  a t  the 
City and  Guilds College an d  U niversity 
College. He obtained his B.Sc. (Eng.) 
degree in 1921 and  la te r his P h .D . degree, 
and  had  practical train ing in  electrical en ­
gineering w ith Barlow and  Young, L td ., in 
1923-24. In  th e  1914-18 w ar h e  served in 
th e  R .N .V .R . W ireless Section.

Mr. J. C. Turnbull, who represented 
the M idland E lectric Mnfg. Co., L td ., in

Comdr. J. C. Turnbull th e  Com bined O pera­
tions' staff.

The Royal Society has aw arded the 
H ughes Medal to  Prof. B. F. J . Schonland
for distinguished w ork on atm ospheric elec­
tric ity  and  o ther physical researches. H ead 
of the new industria l research body for the 
U nion of South Africa since 1944, he is 
D irector of th e  B ernard  Price In s titu te  of 
Geophysics and  Carnegie-Price Professor 
of Geophysics a t  the U niversity  of th e  
W itw atersrand , Johannesburg .

Norwich E lectricity  Com m ittee have- 
been honoured by the election by th e  City 
Council of th e ir chairm an, Alderman 
Bailey, as the Lord M ayor, and  th e  vice- 
chairm an, Alderman Deacon, as Sheriff of 
Norwich for the ensuing year.

Mr. Charles A. Britton, borough electrical 
engineer a t  M aidenhead, has m arried 
Mrs. N ora G ray, form erly assistan t billeting 
officer a t  M aidenhead.

The now borough electrical engineer 
for M aidenhead in succession to  Mr. C. A. 
B ritton , who resigned to  tak e  up  an  ap ­
po in tm ent w ith  the Sudan L igh t and 
Pow er Co., is to be  Mr. John Downes 
Markland, of B radford - on - Avon. At 
p resent he  is an  electrical com m ander, 
R .N .V .R ., in th e  technical section at- the 
A dm iralty , b u t he is expecting demobilisa­
tion shortly . Mr. M arkland was form erly 
assistan t sales engineer a t  W estm inster, 
and  on th e  merging of the cen tral London 
supply companies to  form  the Central 

- London E lectric ity  C orporation, he was ap ­

pointed  depu ty  m anager to the Kensing­
ton, B rom pton and  K nightsbridge d istric t.

Messrs. F. C. Barford and G. W. 
Johnson have rejoined th e  staff of the 
B ritish  Thom son-H ouston Co., L td ., 
and  are now a ttached  to  the M anchester 
d is tric t office. Mr. B arford was on th e  
staff of the com pany’s Glasgow d is tric t 
office before the w ar, during w hich he 
served in the R .E .M .E . a tta in ing  the rank  
of Lieut.-Colonel. Mr. Johnson w as one 
of th e  com pany’s switohgear sales engin­
eers on the ou tbreak  of th e  w ar. A fter 
varied w ar service he a tta in ed  »the rank  
of M ajor in th e  R .E .M .E . B oth Mr. B arford  
and Mr. Johnson w ere B .T-H . apprentices 
and  b o th  were m em bers of th e  T erritorial 
A nny.

Dr. R. R. NImmo, of B irm ingham  U ni­
versity , who has recently  re tu rn ed  to  this 
country  a fte r  w orkingon the developm ent of 
the atom ic bom b a t  Oakridge, Tennessee, 
said  a t  M anchester la s t week, th a t  he be­
lieved B rita in  was on the sam e level as 
America so fa r  as atom ic knowledge was 
concerned. H e though t th e  real pos­
sibility of ob tain ing h e a t energy from 
atomio energy seemed to  come from the 
construction of huge piles of graphite into 
w hich uranium  had  been inserted . A t the 
presen t tim e the hea t energy from  such 
piles w as in a  form unsuited  to  the de­
velopm ent of electrical power, b u t p re ­
sum ably th is  d isadvantage could be over­
come.

Mr. A. J. Haselfoot has recently  been 
released by the Central E lectric ity  B oard 
to take  up a  position w ith Asea E lectric 
L td ., and their associated com pany, th e  
Fuller E lectrical and M anufacturing Co., 
L td ., as m anager of their power d e p a rt­
m ent. Mr. H aselfoot ob tained  a F irs t 
Class H onours Degree in Engineering 
Science a t  Oxford U niversity  and  received 
his practical training w ith th e  B .T-H . Co., 
a t  R ugby. A fter 15 m on ths’ experience 
w ith Messrs. Merz an d  MeLellan on work 
in connection w ith the construction  of the 
grid, h e  joined the staff of th e  Central E lec­
tric ity  B oard, S .E . England distric t, 
in 1932 as an assistan t in  th e  technical 
departm en t, la te r becoming senior assistan t 
•technical engineer and ultim ately  senior 
assistan t operation engineer. In  his new 
position Mr. Haselfoot will be responsible 
for th e  sales and  engineering side of all 
sw itohgear and  power schemes, excluding 
transform ers, and  will handle  b o th  th e  
home and export- business of the two com­
panies in this line.

A lthough sta rtin g  th e ir  new industry  only 
four m onths ago, Commercial and  Domestic 
(Electrical) Appliances L td ., 8 , Folds 
R oad, Bolton, are, we are  inform ed, already 
building up  an extensive export trade. 
O rders have so fa r been received from  Hol­
land , Iceland, B om bay, Sweden, Copen­
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hagen, Persia, Brazil, Belgium, and  Ceylon. 
M anufacture of electric irons and  fires is 
under way, w hilst during the n ex t few 
m onths 'boiling rings, table standards, hall 
lan terns and  o ther lighting equipm ent will 
be on the m arket. Mr. Jack Hinton, 
m anaging director, has explained th a t the 
firm is being inundated  w ith  orders, b u t 
owing to difficulties w ith  regard  to  labour 
and  m aterials, only p a rt orders can be de­
livered a t  p resen t. Wo are inform ed th a t 
the la te s t inquiry  is from  Messrs. W at­
son’s, of London, E .C .2, for 60 000 fires 
for export, while for the homo m arket, 
orders are  already  in hand  for F a lk  Stadel- 
m ann and  Co., L td ., the Sloan E lectric 
Co., L td ., tho Wholcsalo F ittings Co., 
L td ., and  others. The d istribu tion  of 
articles m anufactured  by  the com pany is 
exclusivo to  factors to whom retailers 
should apply  a s  supplies become available.

T he General E lectric Co., L td ., announce 
th a t Messrs. W. Horsfall, F. Lonsdale, 
R. E. Robinson and  W. H. W illiam s/have
been appoin ted  to the board  of th e  com­
pany . Mr. W . H orsfall, was assistan t 
m anager of the Cardiff branch  until 1923, 
when he was appoin ted  m anager of the 
com pany’s Newcastle branch. Subse- 

'quen tly , he was posted as m anager of the 
N orth  E aste rn  area w hich em braces the 
Newcastle, H ull an d  M iddlesbrough b ran ­
ches. Mr. F . Lonsdale joined F raser and  
Chalmers, L td ., in 1909, and  w hen th a t  
firm was absorbed by the G .E .C ., in  1918, 
becam e sales m anager. He was appointed  
jo in t general m anager of the E rith  works 
in 1938. Mr. R. E . Robinson joined the

company in 1908 as chief engineer of their 
telephone works, a t  Coventry. He relin­
quished th a t  post in  O ctober of th is year 
when he was appointed general m anager 
of the com pany’s telephone and  radio 
works a t  Coventry. Mr. W. H . Williams 
has been w ith th e  company since 1916, 
and soon after joining was appointed  
ass istan t m anager of the Osram lam p de­
partm en t. He held th a t  office un til '1930 
when he was given th e  position of m anager 
of th e  departm en t a t  the head  office. H e is 
now m anager of th e  whole of the Osram 
lam p sales organisation. He was recently 
chairm an of E .L.M .A.

Obituary
Sir Glynn West, a  director of 

MoMichael Radio, L td ., on N ovem ber 6 , 
aged 68 years.

Mr. Alfred H. Wright, m anager for Oil 
Palm s of M alaya, L td ., Layang Layang, 
Johore, from  January , 1932, a t  Palem bang 
Camp, Sum atra, on February  9 last. He 
was an associate of th e  I .E .E ., and  had 
been chief a ss is tan t mechanical and  elec­
trical engineer a t  th e  Telm anstone Colliery, 
n ear Dover.

Mr. E. R. Hudson, of Ilkeston, th e  Mid­
lands rep resen tative for Crompton P ark in ­
son, L td . (D erby Cables), since the 
foundation  of D erby Cables L td ., aged 60 
years. A mongst his m any  o th er interests 
in  the  M idlands, Mr. H udson was for over 
th irty  years the secretary  of the Midland 
branch  of th e  Association of Mining Elec­
trical and M echanical Engineers. H e was 
N ational P residen t of th e  association for 
the vear 1944-45.

Street Lighting
Discussion by Installations Section of Some Post-War Problems

AT a  m eeting of th e  Installa tions Section 
of the I .E .E ., on N ovem ber 8 , Mr. 

E . C. Lennox delivered a  paper on “  S tree t 
L ighting ,”  an ab s trac t of which was given 
in our las t issue. This, in brief, pointed 
o u t th a t  a f te r  nearly six years of black-out 
conditions, s tre e t lighting in th is country 
was to  be recommissioned on pre-w ar s tan ­
dards. This would in itia te  a  period of de­
velopm ent of new  or im proved lighting in 
■which the  electrical industry  would play 
a  leading p a rt. A brief in troduction  and 
a  reference to  th e  need for adequate  stree t 
lighting were followed by  a  consideration 
of th e  illum ination requirem ents. Agree­
m en t th roughou t th e  industry  was desirable 
on the theoretical considerations governing

T he legal position of lighting authorities 
in relation to  stree t lighting was review ed; 
annual running costs were analysed and 
were applied to  an  exam ple of lighting, a 
through-traffic rou te  to  show the  difficulties 
which would have to  be surm ounted before 
adequate  s tree t lighting could be extended 
over th e  whole country.

Dr. C. G. Paterson, F.R .S. (G .E.C.), 
referring to  the work of th e  D epartm ental 
Comm ittee of the  M. of T . said  th a t when 
this began in  1935 the principles of stree t 
lighting were new and  th e  contribution of 
th e  Comm ittee to the subjeot was a pioneer 
piece of w ork w hich had  been adm ired in 
o ther countries. T he principles laid  down 
by th e  Comm ittee were being copied, and

good v isib ility ; the provision of adequate  were likely to  be fu rth er copied, all over
“  background brightness ”  should be a th e  world. By th e  tim e w ar broke ou t
basic aim . S treet-lighting appliances, lan- these principles were well understood b u t
terns, sources and  control gear w ere dis- he was n o t sure th a t  the idea had  percolated
cussed. to  lighting authorities. Therefore, this
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paper would help considerably to  revive 
the position, as i t  was ju s t before th e  war, 
and give a  rem indor of th e  things th a t  really 
m atte red  w ith  regard  to  s tree t lighting. 
The m ain po in t behind the w ork was th a t  
th e  am oun t of light provided in th e  streets 
was really qu ite  secondary to the compo­
sition and  distribu tion  of th a t  light. This 
was illu stra ted  particularly  in  th e  unidirec­
tional ty p e  of lighting by the  use of which 
th e  w attage could be ou t down by 60 per 
cent, an d  y e t give b e tte r  lighting from  th e  
visibility  po in t of view- T his h ad  a  p a r­
ticu lar significance owing to  th e  need for 
keeping dow n runn ing  costs, an d  bo th  
from  the po in t of view of vehicles and  
pedestrians, the results obtained w ith this 
m ethod of lighting for such places as double 
roadw ays, for exam ple, were am azingly 
good. W ith  regard  to  the specification now 
in course of p reparation , he was Chairm an 
of the B .S .I. Comm ittee dealing w ith  th a t  
and  th e  specification was practically  com­
pleted. I t  had  been recognised th a t  it  
was difficult to  lay dow n a rigid specification 
which would cover s tre e t lighting generally 
and  therefore th e  specification to  be issued 
would be m ore in  th e  n a tu re  of a Code 
of P ractice telling how  to apply  light to  
the so rt of roads we h ad  in  th is country . 
Certain m atte rs  m ust be left to  be decided 
according to  th e  particu lar circum stances, 
an d  especially in regard  to double roads, 
bends and  roundabouts. The only light 
w hich m a tte red  from the po in t of view of 
the m otorist was th a t em itted  betw een St! 
an d  90° and  if drivers w ould m ake use of 
their visors, as they  had  to  do when driving 
against the sun, th e  discom fort from glare 
would entirely  disappear.

Dr. J . W. T. Walsh (N .P .L .) disagreed 
w ith  D r. P aterson  on th e  la t te r  po in t and 
also poin ted  out, th a t  th e  au th o r h a d  said 
practical results showed th a t  drivers 
suffered no  real disability from  glare w ith 
th e  non-cut-off type  of distribution . W e 
were a p t to be misled by tes ts  carried  ou t 
on installa tions on isolated occasions, so 
fa r  as glare was concerned, a n d  th e  fact 
th a t  th e  d river could detec t objects an d  no t 
suffer any actua l d isability  from  glare was 
by no  m eans th e  whole story . H is own 
view was th a t  any  form  of glare was a 
d isadvantage an d  led  to  a  lowering of the 
perform ance of tire d river of a  car. T here­
fore, glare in any  form  should bo avoided. 
T he m etal filam ent lam p still had  an  im ­
p o rta n t p a r t  to  p lay  in  s tre e t lighting 
w here we were n o t willing or able to  p u t 
up w ith  th e  colour d istortion  of th e  m er­
cury vapour or sodium  lam p, as th e  au thor 
had  suggested, b u t his com m ent on th a t 
was th a t  he  refused to  be  defeated  as 
regards the use of fluo rescen tlam psfo rstree t 
lighting, an d  he looked forw ard to  such 
lam ps of very  m uch higher brightness than  
was the case to-day. Lafnp m akers should 
be asked  to  provide a  form  of lighting

which d id  no t m ake people using th e  
stree ts look like an im ated  corpses. Com­
m enting  on the lack  of uniform ity  of 
adm inistration  of s tree t lighting through­
out the country , he said th a t  one of th e  
prim ary  difficulties of th e  S tandards Com­
m ittee was th a t  the specification had  to be 
draw n up  w ith  duo regard to this un­
satisfactory  s ta te  of affairs.

Mr. W. N. C. Clinch (N orthm et Co.) 
com m ented th a t th e  paper am ply testified 
to  w hat p riva te  enterprise could do in  the 
m a tte r  of s tree t lighting w hen the area to 
bo covered w as of th e  proportions in 
question, no tw ithstanding the difficulties 
in troduced  b y  having to  deal w ith  so m any 
different authorities. A t the sam e tim e, 
he expressed the hope th a t  lam p m anu­
factu rers and  designers would help  in over­
coming the p resen t lack of uniform ity in 
lighting b y  developm ents in  lam ps, al­
though th a t  would n o t overcom e th e  p rob­
lem in troduced by  having th e  parish coun­
cils and  o th er councils a s  fighting au thori­
ties. W ith  regard  to  d .c . injection as a 
m ethod  of contro l of s tree t lighting, care 
m ust be taken  against in terfering  w ith  
o ther devices an d  he did n o t share th e  
au th o r’s view th a t  th ere  should be  a  
relay  in  every post. W ith such system s i t  
was b e tte r  to have one relay controlling 
a  group of lam ps. H e favoured m ercury  
discharge lam ps in  all m ain  thoroughfares 
and  tho  use of sodium and  o ther smaller 
w attage lam ps in Class B  roads, for in this 
w ay the side roads w ould im m ediately 
be indicated  b y  the change of colour.

Mr. Chamberlain (Commissioner of Police 
Office) though t i t  was a  p ity  th a t  despite 
the enorm ous im provem ent th a t  h ad  been 
m ade in stree t fighting before the w ar, 
tho resu lt was now seen to  bo a  gloriously 
coloured patchw ork. Moreover, there were 
the difficulties of hav ing  so m any fighting 
authorities. W ithin five miles of C har­
ing Cross th e re  were as m any as five d if­
feren t authorities, an d  though they  all 
had  good fighting system s, the varia tion  
am ong them  w as to be deplored because 
there was bound to  b e  some m en ta l re­
action am ong drivers of vehicles. The 
cum ulative effect of having to  pass 
through so m any vary ing  system s of light­
ing produced irritab ility , and  this m ight 
lead  to  danger. On the general grounds 
of th e  prevention of crime, he deprecated  
the reduction  in  s tre e t fighting and  said 
the Commissioner o f Police had  asked for 
stree t fighting to  'be k ep t on longer than  
m idnight in ce rta in  parts  for this reason.

Mr. Arthur Cunington (Southern R ail­
way) though t th a t  insufficient a tten tio n  
had  been given to  th e  cut-off ty p e  of 
fighting an d  said th a t  in regard  to  ra il­
w ay yards, the fighting of w hich was a  
no t dissim ilar problem  to th a t  of s tre e t 
fighting—a larger num ber of small powered
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lam ps gave b e tte r  results than  a  few  larger 
units. T h a t principle should be more 
w idely adopted  in s tre e t lighting, although 
perhaps it  was im practicable from  tho 
po in t of view of cost.'

Mr. H". Horwood com m enting on a  s ta te ­
m en t in the paper th a t  synchronous motor- 
driven tim e switches had a  life of 15 to 
20 years, said  his ' experience had  been 
th a t  these devices had  nothing like th a t 
life. I t  had  been claimed th a t  the ripple 
control relay could run  for 20  years w ith­
ou t m aintenance, b u t in th a t  case th e  re­
lays were practically  sta tionary  fo r m ost 
of the tim e an d  could be said to  be in 
operation for an  aggregate of only four or 
five days in 20 years. A pparen tly  the 
au th o r’s experience w ith  audio-frequency 
control system s had  n o t been very  happy , 
b u t i t  was claimed th a t  the trouble m en­
tioned in the  paper was inheren t to  a 
parallel system , for w hich the relays had  
to  be very  sensitive an d  delicate.

Mr. J. M. Waldram (G.E.C.) referring 
to  the criticism s of the cut-off and  non-cut­
off types of d istribution  said i t  m ust be 
rem em bered th a t s tree t lighting was in 
course of developm ent. T he non-cut-off 
system  had  m ade s tree t lighting possible 
in  th e  p as t a t  a  cost w hich could be borne, 
b u t  tho tim e would come, w hen, more 
skilled in  the a r t of lighting an d  w ith 
m ore money available, m ore a tten tion  
w ould bo paid  to  the cut-off system .

Mr. W. J. Jones (E.L.M .A .) a fte r agree­
ing on the need for g reater uniform ity  in  
s tree t lighting, said th a t  im m ediately be­
fore th e  w ar we had  no fewer than  1 000 
miles of first class electric discharge lam p 
s tre e t lighting, w hich was ra th e r m ore th an  
the q u an tity  of th e  same type of lighting 
in  th e  res t of the world. Therefore, ho 
hoped th a t  one of th e  results of th e  paper 
w ould .bo th a t  our Commercial A ttaches 
would tell people in o ther p a rts  of the 
world th a t th is country  was leading in  this 
particu lar developm ent. I t  was very 
necessary a t  this tim e th a t  inform ation of 
th is so rt should be m ade available, be­
cause only last week he had  had  an  in ­
qu iry  from abroad w ith regard  to  stree t 
lighting m aterial, an d  great surprise had  
•been expressed a t  tho developm ents th a t  
had taken  place here. W e were leading 
th e  world in s tree t lighting. T he au th o r 
h ad  no t m ade his sto ry  com plete in m ak­
ing the comparisons betw een various light 
o u tpu ts  an d  tho cost of th e  installations 
referred  to in th e  Tables. F o r instance, in 
the  case of electric discharge lam p insta l­
lations, i t  was possible either to  save 20 
per cent, in th e  cost or, a lternatively , 
have 100 per cent, more ligh t for th e  
sam e cost. T h a t po in t should be em­
phasised more. As regards the fluorescent 
type  of lam p, he looked forw ard to the 
tim e w hen this would b e  used for central

areas, and  this would come when th e  re ­
strictions on economy and  th e  am oun t of 
energy th a t  m ight be used were generally 
raised. T he au th o r seem ed to  have been 
a little  pessimistic w ith  regard  to tho 
charge for electricity for s tree t lighting; 
for all-night s tree t lighting a  chargo of Id. 
per u n it was unw arranted , having regard  
to the fac t th a t cu rren t for heating  and  
cooking could b e  obtained  a t  Id . per unit. 
The chargo for all-night s tre e t lighting 
should seldom exceed Jd . per un it.

Mr. F. C. Fuke discussed th e  paper from  
a  m oto rist’s po in t of view and  rem inded 
Dr. Paterson th a t  on small cars there was 
no place to  fit a visor. H e objected to  the 
non-cut-off type of lan tern  because of th e  
glare w hich was continually approaching 
the m otorist and  then  disappearing, and  
suggested the use of uni-directional lan terns 
shining across tho roadw ay so th a t  a  
m otorist could judge his position in  fog 
b y  the direction of the beam .

Mr. Hochmeyer, as a  buyer of s tree t 
lighting, said  th a t  from  the poin t of view 
of p reventing glare, the light sources 
should be  of low  in tensity  and  develop­
m en t of the cut-off type of d istribution  
w ith  low in tensity  light sources would en­
able us to  see b e tte r, although the cost 
m ight be higher.

Mr. Lennox, in th e  course of . his reply - 
to  tho discussion, said the prevention of 
glare was entirely  one of economics. Tho 
difference in  cost of spacing a t  90 ft. and 
120 f t . was an  increase of som ething like 
30 per cen t., and  th a t  was an im portan t 
item  an d  in m any cases, if n o t all, the 
ratepayers would no t be  able to  afford i t .  
No d oub t everybody a t  h e a r t objected to  
tho colour of discharge lighting b u t i t  w as 
realised th a t i t  provided good s tre e t light­
ing w hich prevented  accidents a t  a  m ini­
m um  cost. Im provem ent and uniform ity  
in  colour were necessary an d  he was con­
vinced th a t sooner or la te r m ercury dis­
charge lam ps would have a b e tte r  colour. 
As to costs of m aintenance, there was a 
g reat difference betw een industrial and 
residential a reas and  his figures were based  
on averages. H e did n o t th ink  stree t 
lighting should be  looked upon solely 
from  th e  m otorists’ po in t of view. T h a t 
was no t the  m ain o b jec t; the aim  m u st 
be to  secure th e  m axim um  visibility d u r­
ing the  m axim um  tim e the lam ps were 
alight which involved, of course, illum inat­
ing the roadw ay adequately . M any of th e  
problems of safety  on the road called fo r 
the use of commonsense, and  if a  user of 
a road a t  n igh t did n o t exercise common­
sense, he should no t be allowed on i t  a t  
all. As to  having light across the road 
instead of down th e  road, w et w eather 
conditions produced definite ligh t and d a rk  
spots w ith  th e  form er, b u t  i t  was all a  
question of cost.
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Electrical Developments in India
From Our Own

P LANS of tho G overnm ent of Madras 
for the developm ent of electric power 

were, on Novem ber 3, explained by Mr. 
B ahadur G. Sundarum , Chief E ngineer for 
E lectricity  in Madras.

Machkand Hydro-Electric Scheme
A big hydro-electric scheme, he  said, has 

been planned on th e  M achkand river in  the 
V izagapatum  distric t, costmg R s. 5 crores 
in th e  initial stage, w ith  an installed 
generating capacity  of 52 000 kW . The 
scheme is to be carried o u t in co-operation 
w ith Orissa and  w hen com pleted will supply 
th e  power requirem ents of th e  Vizagapa- 
tam , Godavari, K istna and G untur dis­
tric ts. A power scheme is projected to  m eet 
th e  dem ands in the Ceded D istricts and  the 
construction requirem ents of the  Tunga- 
bhadra d a m ; la te r it  will operate  in con­
junction w ith th e  hydro-electric sta tion  to  
be established a t  the dam . A therm al 
sta tion  for th e  Nollore area is also being 
planned.

Tho M adras power undertak ing  owned by  
tho  Madras E lectric Supply Corporation 
will bo acquired b y  the G overnm ent in 1947, 
and  additional generating p lan t is shortly  
to  be ordered to  m eet th e  large dem and for 
power expected in  th e  city  and  its environs. 
The therm al sta tion  a t Basin Bridgo is to 
be  linked up w ith the M ottur hydro­
station  by  a 110 000-V line, to  be completed 
b y  1947.

A new power undertaking, called the 
Moyar Scheme, utilising tho ta il w aters of 
the P y k ara  sta tion  on the Nilgiris is to  be 
bu ilt shortly  w ith an  installed capacity  of 
28 000 kW . A 90-milo 110 000-V line will 
carry  power to E roda and  enable th e  in ­
creasing dem ands of the  Coim batore, T richy 
and  Tanjore d istricts to  be m et. A 
66 000-V line is under construction to carry 
P ykara  power to  Calicut and  Cannanorc 
in M alabar, and  will be in service early  next 
year. The Papanasam  hydro  sta tion  will 
be taken  to  its final stage by  tho addition 
of a  fourth  generator.

T he program m e of work along w ith  exten­
sions to  the d istribu tion  netw ork, Mr. 
Sundarum  said, will cost Rs. 12 crores and 
will take  five years to  complete. I t  will 
resu lt in doubling th e  capacity  of the 
power p lan t in M adras Province. W hen in­
dustria l an d  agricultural expansion calls for 
more power, it  is proposed to  develop tho 
Periyer water-power site and  also to  build 
a  large therm al sta tion  in th e  South  Arcot 
area, where lignite deposits have been 
located.

Railway electrification has a  big fu ture,

Correspondent
especially in South Ind ia , which has no coal, 
said Mr. Sundarum . A program m e for 
Madras suburban  line- electrification up  to  
Arkonam  and  Chingleput, and  for m ain  lino 
electrification of the more im portan t sec­
tions of the M.S.M. and  S .I. Railways can 
be justified on grounds of economy, as well 
as national fuel conservation and  is long 
overdue, he said. The program m e of power 
and  transm ission developm ent sketched so 
far is only for the im m ediate fu tu re , said 
Mr. Sundarum .

W hen tho  public get b e tte r  acquain ted  
w ith electricity and  realise tho enormous 
contribution which i t  m akes to  their well­
being and  social progress, they  will dem and 
more and  more of it,' and  it  should no t be 
long before all th e  available power sites are 
p u t to use and  connected to  tho grid. 
A lready it  has been agreed to  link tho 
Madras netw ork w ith  th a t  of T ravancore, 
and  i t  is hoped th a t  linkage w ith  Mysore 
will soon bo established. The day is not 
far d is tan t when several Provincial and 
S tate  netw orks will all be  connected to  form 
a  super-Indian  grid pooling power from  tho 
H im alayan glaciers, from  the collieries of 
Bengal and  B ihar, and  from  tho  m ountain 
slopes of th e  Deccan, an d  spreading to  all 
the  villages and  towns in India.

A t th e  same timo, Mr. J .  F . C. Reynolds, 
general m anager of tho South Ind ian  R ail­
way, a t  a  Press conference in M adras, 
poin ted  o u t th a t  there m ay be a  consider­
able developm ent in th e  near fu ture  in tho 
electrification of the  South Ind ian  Railway. 
Mr. Reynolds expressed th e  view th a t w ith 
th e  electrification they  had  a t  p resent in the 
M adras suburban  area, and w ith the  pro­
spect of am ple high tension cu rren t becom­
ing available in the near fu ture from the 
P ykara  grid, th e  whole of th e  Madras- 
V illupuram  section and  the A rkonam  branch 
lino of tho railw ay would be an  ideal sec­
tion  to  electrify.

New Manufacturing Organisation
An electrical com pany has been regis­

te red  in Bengal w ith an  authorised  capital 
of Rs. a 000 000 and  an  issued capital of 
Rs. 3 300 000, to  carry  on all kinds of busi­
ness such as th a t of m anufacturers, im ­
porters, exporters, assembling, distributors 
and dealers in  radios, radiogram s, gram o­
phones, coolers an d  freezers of all kinds, 
hum idifiers, bare  and  rubber insulating 
wires, cables, flexible cords, fuse wires, 
copper weld and  alum inium  wires, electric 
switches an d  sw itch-gear, lam ps, motors, 
fans and  electric appliances, and  plastic 
and  like m ateria l products.
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Equipment and Appliances
An Electronic Relay—New Rotary Switch

TH E  Sunvic electronic relay, type 
E .A .2, produced by Sunvic Controls, 

Ltd., of Stanhope House, K ean S treet, 
Aldwych, London, W .C .2, was developed

Rosyglow convection radiator

control contac ts changes the phase of the 
grid in  relation to  the anode, so as to 
cause the gas-filled relay to  fire. The

anode cu rren t flows through the heater 
w inding of a hotw ire vacuum  sw itch which 
closes the load circu it.' W hen the control 
contacts close, the gas-filled relay ceases 
to fire and the hotw ire vacuum  sw itch 
opens the load circuit.

T he Rosyglow convection radiator, p ro­
duced by A.E.W, Ltd., of Im perial W orks, 
H igh S treet, Edgware, is designed so th a t 
the air is heated a t low tem perature and is 
in constant circulation. The heating ele­
m ents are enclosed in an a ir duct of su it­
able shape to  direct h o t a ir all over a  room. 
The fron t of the rad ia to r is flood-illumin­
a ted  to  give a pleasing effect. Some of the 
advantages claimed for th is appara tus are 
th a t it  gives safety from burning of per­
sons or clothing, because there are no 
open elem en ts; the air circulation requires 
only half th e  am ount of electricity to m ain­
ta in  an  even tem p era tu re ; it is easy to

The Sunvic electronic relay

prim arily for use w ith control in strum ents 
having light contacts, such as toluene 
regulators, b u t it  can be ad ap ted  to  
operato  w ith  a  photo-electric cell, and  
thus has a  wide range of usefulness. N eed­
ing only a  few m icro-w atts to operate it , i t  
will, it is claimed, control a load of 2 kW  
a t 200/250 V a.c. The in s trum en t has 
a  cast-alum inium  case and  incorporates a 
gas-filled relay, a  Sunvic hotw ire vacuum  
sw itch and  therm al delay switch, a  m ains 
transform er, a  fuse protecting  the 
p rim ary of the transform er, and a  p ilo t 
lam p to  indicate the condition of the load 
circuit. The control device is connected 
in such a  w ay th a t the opening of th e

Diacam rotary switch

clean ; th e  elem ents will no t ordinarily  b u m  
o u t; i t  is shock-proof; and  the running 
costs are low, the consumption of cu rren t 
being 1 kW h. The rad ia to r can be ob­
tained w ith either 1 kW  or 2 kW  loading, 
th e  la tte r  giving th e  alternative of two 
heats.

The new Diacam 30A double polo, 
double break. 500 V a .c ., ro tary  sw itch in ­
troduced by Craig and Derricott, Ltd., of
Sutton Coldfield, is the outcom e of an  effort 
to  produce a simple switch, capable of 
m aintenance, embodying the ro ta ry  p rin ­
ciple an d  a  gang assem bly. I t  has both  
domestic and industrial applications. I t  is 
claimed th a t th e  switch assembly makes 
i t  possible to  achieve a  large varie ty  of 
combinations of circuits. An advantage is
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th a t  it  is possible to  advance one of the 
poles to  operate in the no-volt, or operat­
ing  coil circuit of starting  equ ipm en ts; this 
ensures th a t  the sta rte r m ay be closed or 
opened before th e  main contacts of the 
sw itch are engaged. The cams m ounted 
on th e  main ac tua ting  shaft are m ade of 
high-grade B akelite. E ach is milled w ith 
one or several contours and  engages the 
m ain  contacts through th e  medium of an 
additional roller m oving freely in Ithe sec­
tion  cham ber. This additional roller re­

duces the operating  friction and  provides 
single point suspension of th e  moving con- 
tuct. By these m eans true  alignm ent of 
the contacts is ensured. T he cam con­
tours also ensure the latesit technical re­
quirem ents, nam ely, a  quick m icro-break 
w ith wide isolation and double break on 
each pole. The sw itch, w hich has a  body 
size of 2 in. sq. by ljj in . deep, is produced 
in  high-grade B akelite. All m etal parts 
are p lated and  working parts  are enclosed 
in dust-tigh t housings.

A New Television System
Linking Sound W ith Vision on Single Carrier Wave

A N EW  system  of television which 
enables b o th  sound and  vision to  be 

b roadcast from  the sam e transm itting  u n it 
a n d  to foe received in  one s e t in  the home is 
announced b y  Pye L td . The adoption of 
tho  new system , i t  is claimed, w ould re­
duce the cost of television bo th  to  th e  
broadcasting au tho rity  and  to th e  buying 
publio since w ith  tho dual-purpose tra n s­
m itte r , a  sta tion  w ould be less costly to  
equip and  th e  combined sound /v ision  re­
ceiver w ould be  cheaper to m anufacture . 
T h e re  being no separate  sound transm is­
sion, the  p resen t type of sound receiver 
would disappear.

W hen a  television tran sm itte r is in  
opera tion  there a re  sh o rt in tervals, of tim e 
during  w hich no signals a re  being b road ­
cast. These in tervals occur during the 
tim e th a t  the spo t w hich traces the p ictu re  
is retu rn ing  to its  s ta rting  po in t p rep ara­
to ry  to  m aking ano ther lino, an d  each 
rep resen ts ra th e r m ore th an  l / 10 th  of the 
to ta l transm ission tim e. E ach  of these idle 
periods lasts for 10 m illionths of a  second 
a n d  there  are  ju s t over 10 000 of them  
during each second. I t  is now possible to 
use the television tran sm itte r during idle 
periods to  tran sm it th e  sound program m e. 
T his is done b y  tak ing  a  “  sound snap­
sh o t ”  of th e  au ra l p a r t of th e  program m e 
■whenever th e  tran sm itte r is no t tran sm it­
ting tho vision p a r t  of th e  program m e. 
Using television of the presen t definition, 
10 125 of these “  sound snapshots ”  can 
be tran sm itted  per second. The “  sound 
snapsho t ”  is Teally a  pulse sim ilar to  a  
ra d a r  pulse, which is sen t ou t by  the 
vision tran sm itte r and  the  w idth  of which 
is m ade to  vary  according to the  sound 
th a t has to  be tran sm itted . W ith  the new 
Pye system  in operation  th is modification 
to  the tran sm itted  wave form  would enable 
b o th  th e  vision and  the sound to  be tran s­
m itted  on a single carrier b y  a  single tran s­
m itte r w ith  a  single aerial system . This

pulse w ould bo separa ted  from  the vision 
program m e in th e  television receiver and  
the variation  in  its w id th  would be m ade 
to  operate  the loudspeaker.

I t  is claimed th a t  th e  possibility of in te r­
ference in  th e  television receiver betw een 
the  sound and  tho vision w ould be 
elim inated. I t  would b e  possible to  in ­
corporate au tom atic  gain control, ensur­
ing th a t  the  p ictu re  would be held steady  
even during severe fading of the signals. 
A t a  la te r  da te  i t  should b e  possible, by 
using tho P ye system , to tran sm it stero- 
phonic sound. F u rth e r developm ents 
should lead  to  colour television being m ore 
easily achieved, while in  the im m ediate 
fu tu re  th is system  would enable one 
sta tion  to  tran sm it m any sound pro­
gram m es w ithou t any  interference, and  
w ith the h ighest fidelity.

Speaking a t  a  dem onstration  of th e  
system  a t  th e  com pany’s laboratory  a t  
Cam bridge on O ctober 31, Mr. C. O. S tan ­
ley, th e  m anaging director, said th a t  the 
developm ent w-ould continue the world 
lead th a t the B ritish  television industry  
held before the w ar, an d  as i t  would 
bring receiving sets w ith in  th e  m eans of 
considerably larger num bers of buyers, it  
should stim ulate  first the expo rt trade  and  
la te r th e  home trade.

Mr. B . J .  E dw ards, technical director, 
said th e  m aterial reduction  th e  new system  
would perm it in  costs was from  15 to  20 
p er cent. Mr. D. I. Lawson, head  of the 
research departm en t, said th e  new  develop­
m en t was com parable to th a t  of m otion 
pictures, w hereby th e  sound track  is car­
ried on the  sam e film as a  p icture.

Trade Connections with India.—Cavalay 
B rothers, of 66, V isvesw arapuram , B anga­
lore City, are anxious to rep resen t in 
Ind ia , m anufactu rers of electrical goods, 
moro especially m otors, dynam os, au to ­
m atic telephone system s, and  m eters.
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By JA M E S  T A Y L O R , B.Scu, E .R .I.C .

PO LY STYBENE is, chemically speak­
ing, a  vinyl derivative b u t, as a 

plastic, its  properties arc so different th a t 
i t  is no t usually classed w ith th e  polyvinyl 
m aterials. Chemically, styrene is vinyl ben­
zene, its  form ula being C ,H5.CH :CH , and 
to  th e  chem ist i t  has been known for well 
over a  hundred years.

I t  is produced from  benzene and  e thy­
lene, passing through th e  interm ediate stage 
of ethyl benzene which is converted into 
styrene by  “  cracking ”  a t  a  liigh tem pera­
tu re . S tyrene is a  colourless odourless 
liquid which has a  boiling po in t of about 
150°C. If styrene is heated  in th e  presence 
of. a  ca ta lyst i t  polymerises to  form poly­
styrene ; a lternatively , h ea t alone will cause 
polym erisation. A nother m ethod is to  dis­
solve the styrene in an in e rt solvent and 
hea t it  w ith  or w ithout a  cata lyst. Accord­
ing to  th e  tem pera tu re  to  which the  styrene 
is subjected  and the  du ra tion  of th e  hea t­
ing, the polym erisation progresses in 
stages, th e  higher th e  m olecular w eight of 
th e  polym er th e  higher is the softening 
point. Polystyrenes w ith molecular weights 
u p  to  350 000 havo been produced, b u t 
commercially, products w ith a  molecular 
weight of 80 000 to  100 000 are preferred 
for injection m oulding m aterials. W hen the 
p roduct is to  bo used in  coating or adhesive 
compounds, m uch lower polym ers of mole­
cular w eight of 12 000 to  70 000 are  generally 
used.

Polystyrene is a  glass-like therm oplastic 
m aterial, w ith  a  specific gravity  of 1.05, 
i e., lower th an  m ost plastics; i t  posseses 
ex traordinarily  good resistance to  w ater 
and has excellent electrical properties. 
Commercially i t  is available as a m oulding 
m aterial in  sheet and  rod form and  in film.

Comparison of Materials
So th a t  a  general comparison m ay bo 

m ade w ith th e  o ther plastic m aterials 
a lready discussed in th is series of articles, 
th e  usual table of m echanical and  electrical 
properties is given :—Specific gravity , 1.05; 
tensile streng th , 5 000-9 000 lb. per sq. i n . ; 
im pact streng th , .35 to  .50 ft. lb . p e rsq . i n . ; 
volum e resistivity , 10“  ohm s.cm s.; dielec­
tric  strength , 500-700 Y. per m il . ; w ater ab ­
sorption, .00 per cent, a fte r 24 hrs. im m er­
sion, .05 per cen t, a fter 318 hrs. immersion.

Polystyrene can be  plasticised b y  the 
addition  of plasticisers, b u t  th e  moulding 
powders usually  made contain very  little  or 
no  plasticiser. I t  can be  m oulded by  injec­
tion  ju s t like cellulose acetate , and i t  can 
also be ex truded . I f  th e  m oulds are cored 
for steam -heating and  water-cooling, it  can

be m oulded by compression b u t, except in  
very  exceptional cases, this m ethod of 
moulding is no t used. T he n a tu ra l colour 
of th e  m oulding m aterials is th a t  of glass, 
and  in m ost cases th is is tho m aterial com­
monly used. However, if desired, coloured 
moulding m aterials can  be obtained by th e  
introduction of suitable colouring m atters.

I ts  exceptionally good resistance to w ater 
is shown by  the w ater absorption figures 
quoted  above. In  addition, polystyrene ex­
hibits excellent resistance to  m any  chemical 
reagents. I t  is unaffected by  bo th  weak 
acids and strong alkalis, and  i t  is insoluble 
in acetone, the lowbr aliphatic alcohols, in 
glycol derivatives and  in  anim al and  vege­
table  oils. I t  is no t oven affected by  hydro­
fluoric acid or bromine. However, being a  
hydrocarbon, i t  is soluble in  certain  o ther 
hydrocarbons such as benzene, toluene and 
zylene. I t  is also soluble in certain  esters 
such as ethyl and  am yl acetates an d  in  
chlorinated hydrocarbons such as nethyl- 
lene chloride, trichlorethylene and  carbon 
tetrachloride

Electrical Properties of Polystyrene
However, i t  is on account of its excep­

tionally good electrical properties th a t  poly­
styrene is of im portance. I ts  dielectric 
constan t and  its  power factor are bo th  low 
even a t  high frequencies. According to 
figures quoted  by  th e  suppliers of British- 
m ade polystyrene, th e  dielectric constant a t 
frequencies ranging betw een 60 and  108 
cycles is 2.6 to  2.7. Similarly, tho power 
fac to r (tan  8) up  to  60 megacycles ranges 
betw een 0.0002 and 0.0004. T he volume re­
sistiv ity  is quo ted  a t  10“  to 10“  ohm s.cm s., 
and  th e  surface resistiv ity  as 10“  ohms.

A nother advantage of polystyrene is 
th a t  its m echanical properties do no t vary  
m uch w ith changes of tem perature , say from 
40°C. up to  70°C., in  fac t higher values 
are obtained for its im pact, flexural and  ten ­
sile streng ths and  for its  m odulus of elas­
tic ity  a t  low tem peratures th a n  a t  normal 
tem peratures. This has m ade i t  a valu­
able m aterial for electrical com ponents of 
aircraft, where i t  is necessary to  m aintain  
properties a t  th e  low tem peratures existing 
a t  g rea t heights. I ts  low specific gravity  
has also m ade i t  valuable for a ircraft work.

Much use has been m ade of polystyrene 
for the  m anufacture of various com ponents 
for radio, television and  rad ar equipm ent 
such as coaxial cables, coaxial beads. 
Spreaders, low-loss dielectric p lates, insula­
tion, etc. I t s  resistance to  acid solutions 
has resulted in  its being used for parts  of 
accum ulators.
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The q u an tity  produced in this country 
has n o t been very large, w ith th e  resu lt th a t  
its use has been restricted , during th e  war, 
to  essential purposes where no m ore abun ­
dan tly  available m aterial was capable of 
being used. In  America its o u tp u t is m uch 
greater, w ith th e  result th a t i t  has been 
m ore commonly used. A part from th e  elec­
trical uses m entioned above, th e  Americans 
have taken  advantage of its low tem pera­
tu re  properties and have used it  in refri­
gerators for doors, frames and  o ther fairly 
large parts. A vailability and  our m ore in­
tense war effort have prevented  such uses 
in this country.

Optical Uses of Polystyrene
Polystyrene also has interesting optical 

properties. I ts  refractive index is high, 
viz., 1.59, and  a  p late 0.1 in. th ick  will 
tran sm it 92 per cen t, of light. T he result 
has been th a t  i t  has found application in 
special lenses for light condensers, signal- 
lights, etc. These m ay  be m anufactured 
e ither by  moulding or casting, and  can, of 
course, be produced in  various colours.

T ho m anufacture of polystyrene for 
optical purposes has, however, been faced 
w ith certain difficulties. D uring cooling, 
when m oulding or casting, stra ins are set u p  
w ith in  th e  m aterial and  tend  to  spoil i t  from  
th e  optical point of view. H ea t is evolved  
during polym erisation, and  unless steps are 
taken  to  allow this to escape, and  unless the 
tem perature  is carefully controlled during 
polym erisation, th e  m aterial produced is 
no t suitable for optical purposes. However, 
th e  m anufacturers have carried ou t con­
siderable research on these problem s and 
optical m aterial in sheets from V? in . u p  to  
2 in. th ick  w ith an area of 12 in . b y  24 in. 
are now available in  America.

O rdinary polystyrene begins to soften a t  a 
tem perature  of abou t 80°C. (Moortens 
tes t), b u t, in America, a  chlorinated com­
pound, polydichlorstyrene, has been de­
veloped which is s ta ted  to  w ithstand tem ­
peratures up to  112°C. before d istortion  
occurs. This m aterial is even m ore w ater 
resistan t than  polystyrene and  i t  possesses 
excellent electrical properties a t  very  high 
frequencies.

W ithin very recent tim es polystyrene has 
been produced in the form  of a  very th in  
foil. O utput is only on an  experim ental 
basis in th is country, b u t the m aterial pos­
sesses interesting properties and  m any 
applications can readily be visualised.

A nother recent developm ent in connec­
tion  w ith polystyrene is its production in 
emulsion form. T he emulsions consist of 
completely polymerised polystyrene to ­
gether w ith  varying plasticisers, and their 
use has been suggested in America as a 
substitu te  for rubber la tex  and  also as a 
w aterproof adhesive.

M ention should also be m ade of the  fact 
th a t  styrene can be m ade to  co-polymeriso 
w ith o ther polym erisable products, for 
exam ple butadiene. In  fact, the  B una S 
type  of syn thetic  rubber, commonly 
know n as GR-S, is a  co-polymer of styrene 
with butadiene. GR-S has been used to  re­
place natu ra l rubber in a  num ber of elec­
trical and  o ther applications, such as cable 
sheathing, b a tte ry  cases, etc.

A nother rubber substitu te  m aterial, 
which is a  co-polymer of butadiene and  
styrene, is m anufactured  in America under 
the trade  name of H ycar OS-10. T he p ro ­
duct was developed originally on account 
of its specially good electrical properties, 
which m ade i t  em inently  suitable for wire 
and cable covering and  for insulating 
blankets an d  pads.

Still ano ther styrene butadiene co-poly­
mer, known as N ubun, lias been produced 
in America for which high dielectric streng th  
and  insulation resistance are claimed, as 
well as low specific conductive capacity.

I.E.E. London Students
A bout 150 m em bers of the I .E .E . London 

S tuden ts’ Section a ttended  a  “  B rain 's 
T ru s t ” m eeting on Novem ber 6 , when 
six mem bers of th e  in stitu tion  gave en ter­
taining and instructive replies to  tho several 
questions p u t to them  by the Question 
Master, Mr. Shorland, the Section cha ir­
m an. On the suitability  of engineers to 
manage engineering concerns, i t  was sug­
gested th a t  w hilst engineers w ith a flair for 
business m ight often be successful, th e  
ability  of the personnel in o ther professions, 
such as accountancy, should be acknow­
ledged. The fu ture  of stree t Vtramways was 
nex t discussed, th e  view th a t  they had little  
owing to  the flexibility of com peting buses 
being offset b y  a rem inder of their proved 
safety, reliability and immense load capa­
city. The economic possibility of high 
voltage d.c. transm ission was another sub­
ject, and  this caused reference to  trans- 
verters, rectifiers and  inverters, emphasis 
being m ade th a t  very high voltages were 
required for the sysitem to become econo­
mic.

A request for inform ation on th e  best 
train ing for a potential electrical engineer 
b rought fo rth  a rem inder th a t  a  good en­
gineer had  a m echanical sense as well as 
technical knowledge, and th a t th e  former 
was b es t acquired through practical 
experience.

The proposal of a vote of thanks to  the 
T rust, Mr. IV. N . C. Clinch, Sir A rthur 
P . M. Flem ing, Mr. A. J .  Gill. Mr. S. E . 
Goodall, Mr. J .  H acking and  Mr. B . N . 
M aclarty, b rough t an interesting evening 
to  a close.
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News in Brief
Washing Machines for West Lothian.—

The W est L othian C.C. Housing Committee 
has received a  request from  householders 
to instal electric washing machines in new 
council houses, in stead  of the' norm al typo 
wash-boilers. The Council has appointed 
a sub-eoinm ittee to  deal w ith the request.

New Housing Equipment.-—T he Chester­
field Housing Comm ittee has decided th a t 
electric immersion w ater-heaters be in­
stalled in all new perm anent houses and  
th a t  in fu tu re  perm anent houses gas and 
electric points for a refrigerator be installed, 
b u t th a t no refrigerator be supplied in the 
first place.

Post Office News.—More telephone oper­
ato rs are being trained  a t  P o st Office 
schools in London a t  p resen t th a n  a t  any 
tim e in G .P.O . h isto ry . Over 1 200 re ­
cruits a re  under tu ition . A bout 15 000 
telephone engineers are still in the Forces, 
and  the P ost Office has a  telephone waiting 
list of over a q u arte r of a  million applica­
tions.

Electrical Engineering Society. — The
annual general m eeting of the society 
was held a t  th e  S .E . London T ech­
nical In s titu te , on O ctober 22 , and was the 
first since the ou tbreak  of war, w hen the 
society’s activities were postponed. A re­
tu rn  to  its form er strong position has been 
accelerated by a keen m em bership, and  by 
the efforts of the officers and  com m ittee 
who were unanim ously re-elected.

Magnus Maclean ‘ Memorial.—Glasgow 
U niversity  and  electrical circles are raising 
funds for the establishm ent of a  memorial 
to Dr. Magnus M aclean, of th e  Chair of 
E lectrical Engineering a t  the R oyal Tech­
nical College, Glasgow, for 25 years. He 
was as a  young m an, one of Lord K elv in’s 
m ost capable studen ts and  la te r assisted 
the g rea t scientist in  his researches over a 
period of fifteen years.

London Heating Plan.—A t a m eeting of 
th e  City Common Council a t  th e  Guildhall, 
on th e  m otion of Sir George E lliston, the 
Im provem ents and  Town Planning Comm it­
tee  was instructed  to  report on the practica­
bility of including in  th e  rebuilding plans 
a  schem e for d is tric t heating . This would 
involve the  erection of generating stations 
to  m eet central heating  an d  dom estic hot- 
w ater requirem ents. M ajor S. E . Sandle 
said th a t  i t  w ould be m ore economical 
to  ob tain  ho t w ater by  electric immersion 
therm ostatically  controlled.

Institute of Welding Victory Dinner.— 
A victory  d inner is being organised by the 
W est of Scotland branch of the In s titu te  
of W elding to  take  place on Decem ber 7, 
in  the  R oyal Arch Halls, Edinburgh, 
Among th e  guests who will a tte n d  are 
Mr. W. W allace, p resident, E d inburgh 
C ham ber of Commerce, Principal Small,

H eriot W a tt College, Mr. J .  Thomson, Mr. 
A. Dyson, vice-president In s titu te  of W eld­
ings, and  Mr. G. Parsloe, secretary, 
In s titu te  of W elding.

I.E.S. Lunch.—To m ark  its foundation, 
the Liverpool Centro of the Illum inating 
Engineering Society held an  inauguration 
lunch a t  the Adelphi H otel, Liverpool 
recently, under th e  chairm anship of Mr. 
A. E . D arlington, when its m em bers were 
congratu lated  b y  the presiden t of th e  
society, Mr. H . C. W eston, on th e  speed 
w ith which, following their form ation in 
1944, they  h ad  been prom oted to the 
s ta tu s  of a  centre. The principal speaker 
was Mr. J .  Ecples, the city  electrical 
engineer.

Newcastle Technical Exhibition.—-The 
N ational T rades’ Technical Societies are 
organising a  technical exhibition for the 
fortnight beginning F ebruary  10, 1946, in 
the N orthum berland R oad Drill H all, New­
castle. Member firms of th e  Scientific 
In s tru m en t M anufacturers’ Association 
and the Gauge and  Toolm akers’ Associa­
tion will tak e  part, and some new exhibits 
of uniquo scientific in te rest will bo on 
view. As an  added  a ttrac tion , technical 
films will be shown in th e  side hall adjoin­
ing. ________

E.I.B.A. Ball
TH E  V ictory Ball of th e  Electrical In ­

dustries Benevolent Association, which 
was held  a t  Grosvenor House on November 
9, was generally voted  to  be a  brilliant 
success, 660 people being present. The 
president, Mr. J .  N. Stephens, in a  speech 
of welcome to  th e  guests, said th a t  during 
the whole w ar period the association had 
m aintained its  proud boast th a t no deserv­
ing case had  gone w ithout assistance, and 
by this he m ean t no t m ere m onetary  help.

"H e was very pleased th a t  there  were 
p resent Mr. E . E . H oadley a n d  Mr. P . V. 
H un ter, who betw een them  had  so splen­
didly occupied the Presidential Chair in  the 
first five w ar years and  lrad all th e  presi­
d e n t’s work and  none of its  peace-tim e 
compensations.

The cabare t a rtists  were M argaret Eaves, 
Michael H ow ard and  Jack  T rain , and  the 
dancing was to  Ja c k  P ayne’s orchestra, 
Jack  P ayne himself being unable  to  be 
present owing to  illness.

T he function h ad  to  b e  held in  the 
ballroom, w hich will n o t accom m odate so 
m any as the G reat H all, used in  previous 
years. I n  consequence, m any applicants 
for tickets were too la te . I t  is hoped, 
however, th a t  by n ex t year th e  larger 
room, w hich is now occupied by  th e  Ameri­
can E m bassy, will be available.



544 TH E ELECTRICIAN November 16, 1945

Book Reviews
Alternating Current Motors and Control 

Gear. B y  C. H .  C l a u d e  C o o k . 
(London : Crosby Lockwood). Pp. 
V III  +  8 8 . 5s. net.

This litt le  book is in tended  for app ren ­
tices and  wiremen who have little  o r no 
theoretical knowledge of the sub ject and 
i t  is therefore alm ost entirely  descriptive. 
The early  chap te rs describe th e  construc­
tion of a.c. m otors, types of foundation, 
m ethods of transm itting  th e  drive, and  
give brief details of th e  characteristics of 
th e  1-phase a n d  3-phase m otors (includ­
ing fractional-horse-pow er motors) w hich 
are in  common use. A chap te r on s ta rte rs  
an d  overcurren t and  low-voltage protective 
gear follows, an d  is succeeded by a  useful 
section on installa tion  work. T he elem en­
ta ry  n a tu re  of th e  book m akes an  explana­
tion of power factor difficult, b u t the 
au th o r tackles th is directly ra th e r  than  
■by th e  use of the som ewhat ludicrous an a ­
logies which a re  often found in books of 
th is na tu re . The final chap te r discusses 
m aintenance, a n d  stresses th e  need for 
routine inspections and the keeping of 
careful records. We can recom m end the  
book to  those for w hom i t  is in tended, 
particu larly  perhaps to  those who have 
picked up a  sm attering  of electrical know ­
ledge in  the Forces and  who now find 
them selves concerned w ith th e  care and  
m aintenance of electrical p lan t in civil 
life. E .O .T .
Report on the Market for Household Appli­

ances.—By P .E .P . (Political and  Eco­
nomical Planning). (London : Oxford 
U niversity  Press) 18s. net.

A t the request of the B oard of T rade, 
P .E .P . undertook in  1943 to  investigate 
the  post-w ar dem and for household appli­
ances an d  th is book is based on th e  m ate­
rial collected. In  addition  to  providing 
sta tistics relating  to  th e  num ber of appli­
ances in  use before the w ar an d  the annual 
sales, the book deals w ith th e  design of 
the appliances, tho  principal m anufacturers 
and  re tail selling prices. I t  goes on. to  
consider th e  types and  design of appliances 
likely to  be required a fte r the w ar and  
also to  estim ate dem and, in  relation  to  the 
selling price a t  w hich the appliances are  
likely to be available.

T he book deals w ith  cooking, space and  
w ater heating  appliances, home laundry  
equipm ent, vacuum  cleaners, storage equip­
m ent, including refrigerators, together w ith 
subsidiary chapters on lighting fittings, 
ha ir driers, m otor car heate rs, electric d ry  
shavers, and  so on. T his book is a  p rac­
tical contribution  in a  field w hich is com­
m anding a g rea t deal of a tten tion  a t  the

p resen t tim e, though n o t in  all cases does 
the reviewer agree w ith  the conclusions 
reached. One of th e  objects of the survey 
was to provide m aterial for assessing th e  
prospects of em ploying a fter th e  w ar the 
additional light engineering capacity  
b rough t in to  -being by w ar needs, and 
already a  proportion of the  G overnm ent 
factories released has been allocated to the 
production of household appliances.
" Distribution and Utilisation of Electri­

c ity .”—By E . 0 .  Taylor. (London, 
Blackie and  Son). P p . 162. Gs. ne t.

This book has n ine chapters, an d  is 
divided in to  two parts . P a r t  1—D istribu­
tion, covers L ayou t and  C onstruction; 
C ircuit C alculations; V oltage R egulation 
and  C on tro l; F a u l t s : P revention, Clear­
ance. and  L ocation; Tariffs an d  Metering. 
The au tho r has a ttem p ted  to  deal in a 
b road sense w ith the  layou t of d istribution  
system s—both  overhead an d  underground 
—b u t th e  inform ation given could be use­
fully expanded. Sub-station  design and 
construction is in troduced, and  the various 
types of equipm ent outlined. C hapter 2, 
dealing w ith  circuit calculations should 
prove of special in te re st to  students. 
C hapter 5— Tariffs and  Metering, is useful 
as an  in troduction  to  th e  subject, b u t here 
again the inclusion of fu rth er inform ation 
would enhance th e  value of th e  book. 
P a r t  I I —-Utilisation, covers Industria l 
E lectric Drive, E lectric H eating, Illum ina­
tion, and  F acto ry  Pow er Supply. T he 
various types of m otors and  enclosures ore 
dealt w ith, together w ith  m ethods of speed 
control. The chap te r on E lectric H eating  
includes R esistance Ovens, Induction  F u r­
naces, Arc F urnaces, D ielectric H eating, 
E lectric W elding and  Building, and 
Domestic H eating. Lam ps an d  lig h tin g  
Calculations are briefly touched  on in 
C hapter 8 , w hilst the book concludes w ith 
a  sho rt chap te r outlining the fundam entals 
of F acto ry  Pow er Supply.

F rom  th e  s tu d en ts ’ view point, the 
questions which are appended to  each 
chap te r should prove of value in preparing  
for exam inations leading to  th e  City and  
Guilds and  O rdinary N ational Certificates. 
A se t of answers to  these questions is also 
included.

The au th o r in his preface quite rightly  
s ta tes  th a t  th e  d istribu tion  and  utilisa­
tion of electricity is a  w ide sub jec t and  
only th e  basic principles can be touched 
upon in th e  p resen t volum e. K eeping th is  
in m ind, the volum e should serve as a use­
ful in troduction  to th is b ranch  of the supply 
industry , and  prove of value to  studen ts 
and juniors engaged on m ains and  sub­
sta tio n  w ork. T. H . C.
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Electricity Supply
Hull.—The E lectricity  Com m ittee is 

seeking sanction to  borrow £50 000 for 
m ains and  services.

Burton-on-Trent.—The H ealth  Commit­
tee is to  renew  wiring and  fittings a t  the 
sw im m ing baths a t  a  cost of £ 110 .

Sheffield.—T he E lectricity  Committee 
lias obtained sanction to  borrow’ £19 202 
fo r m ains for tem porary  houses»

Stockton-on-Tees.—Tho Corporation has 
received sanction  to  spend £770 on  switch- 
g ear fo r th e  Thom pson S tree t sub-station.

Newcastle-on-Tyne.—The T yne Im prove­
m e n t Commission is to  spend £1 200 re­
new ing th e  electric lighting arrangem ents 
a t  the B ergen tran s it shod.

Barnard Castle.—Tho Cleatham  P.C . has 
asked th e  N orth-E astern  E lectric Supply 
Co., L td ., to  supply electricity  to  th e  dis­
tr ic t for dom estic and  s tree t lighting.

York.— Supply is to be  provided to  
C etta l Village, S ou th  M arton Farm , Still- 
ington, and  C arlton  Farm , N un Monkton 
by  the Corporation a t  a  cost of £2 263.

Torquay.—T he E lectric ity  Committee 
has obtained  sanction to  borrow £6 763 for 
an  overhead line from N ew ton A bbo tt to 
T orquay, and  is seeking sanction to borrow 
£32 200 fo r power sta tion  extensions.

Lichfield.— Sanction to  borrow  £1 475 
for m ains and  £1 115 for sub-station  equip­
m ent, has been obtained  by th e  E lectricity  
Comm ittee. Mains o re  to  be ex tended  to  
th e  Ponesfield housing esta te  a t  a  cost of 
£1 050.

Chesterfield.— The E lectric ity  Committee 
has decided th a t the assisted -wiring 
schem e fo r lighting be  m ade available to  
consum ers a t  a  charge of 5s. p e r  q u a rte r 
an d  also, on th e  sam e conditions, as an 
assisted wiring schem e for heating  points 
a t  a  charge of Is. per q u a rte r  per point.

Mansfield.—In  connection w ith  the coal 
ad justm en t clauses the E lectricity  Com­
m ittee  has decided th a t th e  additional 
charge of ,0I5d. per u n it per shilling per 
ton  increase in th e  cost of coal shall be 
am ended to  .013d. to  all consum ers sup­
plied under special tariffs em bodying a  
coal clause.

Cardiff.—A t a m eeting of the  P arlia ­
m en tary  Com m ittee, th e  Town Clerk re ­
ported  as to an interview  w ith  th e  E lec­
tric ity  Commissioners regarding the ob­
tain ing of powers to acquire th e  P en arth  
electricity  undertaking, an d  the Comm ittee 
decided to  prom ote a  Bill to  enable the 
corporation to  purchase th e  undertaking.

Torquay.—Councillor Langdon, a t  a 
m eeting of th e  E lectric ity  Committee,' 
raised  a  question as to  the inability  of con­
sum ers to  ob ta in  cookers for hire, and 
th e  E lectrical E ngineer reported  th a t  the

E lectricity  Commissioners m ade i t  a condi­
tion th a t  any cookers purchased by the 
undertak ing  m ust be sold to  consum ers, 
and  no t hired under p resen t conditions.

Power Station Extensions.—Proposals 
a re  under discussion for extending the 
N orth  Tees' power sta tion  belonging to 
tho N orth-E astern  E lectric Supply Co., 
L td ., by the installation  of two 60 000 kW  
turbo-alternators. Two 50 000 kW  türbo- 
a lternators are to be provided a t  D un- 
ston power sta tion . These tw o ex ten ­
sions are  expected to m eet th e  electricity 
needs of the no rth-eastern  area for 
several years.

Sheffield.—A t a m eeting of the  E lec­
tricity  Committee' i t  was reported  th a t  a  
direction had  been received to  ex tend  the 
Neepsend- generating sta tion  under th e  pro­
gram m e of 1949 by th e  installation  of one 
50 000 kW  tu rbo -a ltem ato r w ith  ancillary 
p lan t, three boiler un its, and  the necessary 
buildings, and  one cooling -tower. T he cost 
will bo borne by th e  Central E lectricity  
B oard un til such tim e as th e  load justifies 
the ex tra  p lant.

Bangor (N . Wales).—Tlie gross profit of 
the electricity undertaking for the past 
year was £12 765, b u t a fte r allowing for 
loan charges, income ta x , e tc ., there  was 
a  deficit of £535. As tho  resu lt of nego­
tiations w ith the N orth  W ales Pow er Co., 
regarding th e  charges for bulk  supply, i t  is 
expected to  ob ta in  a  n e t refund  of approxi­
m ately  £1 600 in  respect of the years 1939-
1944." In  the year 1944-45, th e  Corporation 
purchased 2 000 000 unit® less th an  in th e  
previous year, b u t had  to  pay  £ 1  000 more 
for it.

Barrow-in-Furness.—A t a m eeting of the  
E lectricity  Comm ittee th e  Town Clerk sub­
m itted  correspondence -with the E lectric ity  
Commission w ith  regard  to  th e  proposed 
in troduction  of a new  tariff for supply  to 
cinemas, shops an d  business premises, and  
sta ted  th a t the in troduction  of an  a lte rn a­
tive tariff did no t call for any  approval, 
b u t th a t th e  compulsory application of 
such tariff to  cinema consumers w ould re­
quire approval by  th e  M inistry of Fuel 
an d  Power. T he Com m ittee decided ac­
cordingly to seek such approval.

Oxford. —  The city  electrical engineer 
and  m anager, Col. H . G. F raser, in his 
annual rep o rt s ta ted  th a t  the  q u an tity  of 
energy sold during th e  y ea r w ithin the 
Corporation’s area of supply  am ounted  to  
54 698 069 units, against 51 731 606 las t 
year. This was a record for th e  under­
taking, being 192 125 un its  m ore th an  the  
previous h ighest figure, w hich was 
obtained  during 1942. T h a t b rough t the 
average num ber of un its  sold p e r annum  
during the  la s t five years of w ar to  over
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fifty millions. The accounts fo r the, year 
showed a  loss of £8 141, and  Aid. F . G. 
B lacklcr, the chairm an 'o f th e  E lectricity  
Committee,: h a s  w arned .consum ers th a t  in 
th e  near fu tu re  i t  will be necessary fof the 
Comm ittee to  revise th e  charges.

Leeds Inquiry.—T he E lectric ity  Com­
missioners recently  opened an  inquiry  a t  
Leeds to  consider an  application bv Ilkley 
U .D .C ., supported  by 20 o ther authorities, 
for a  determ ination  under Section 12 of 
the  E lectric ity  A ct, 1926, and  a  direction 
u nder Section 3 (2) of th e  1935 A ct, as to 
the paym ent w hich should bo m ade. The 
case for th e  applicants w as th a t  the charges 
payablo to  the Y orkshire E lectric Power 
Co. for bulk  supplies were too high, and 
th a t, a lthough  agreem ents were sub jec t to 
inform ation being supplied th a t  would en­
able th e  local au tho rities  concerned to  
assess the costs, th e  inform ation had  no t 
been given. The Councils concerned con­
tend  th a t i t  would be in the general in te rest 
if the electric transm ission lines, cables, 
voltages, an d  sub-stations wero pooled for 
th e  purpose of ascertaining charges and 
allowances in respect of th e  transm ission 
com ponent u nder the E lectricity  (Supply) 
A ct, 1926. Mr. Cope Morgan appeared  for 
the app lican ts and Mr. Sydney T urner, 
K .C., for the Y orkshire E lectric Power 
Co. A t the end of the hearing th e  Chair­
m an said th a t , while reserving the ir de­
cision on d ispu ted  points, th e  Commis­
sioners were satisfied that, i t  w ould be in  
the general in te rest to  give a  direction 
sub jec t to any  lim itations they  m ight find 
necessary. There w ere some com plicated 
m atte rs  to  consider, an d  lie u rged  all con­
cerned to  furnish  any  fu rth e r inform ation 
available w ithout delay in  order th a t  the 
inquiry  m igh t be expedited.

Farm Electrification Campaign.—Mr. J .C . 
Leslie, agricultural adviser to  E dm und- 
sons E lectric ity  Corporation, recently a t ­
tended a m eeting of th e  W iltshire N .F .U . 
E xecutive a t  Devizes for the purpose of in­
viting the  executive’s co-operation in a 
county-wide instructional cam paign. He 
said E dm undsons, on the ir side, were pre­
pared  to  help to  th e  full, and  pending the 
appo in tm en t of public in structo rs they  
would provide qualified technical staff to 
assist in  an y  w ay  desired. H e emphasised 
the necessity of a  full understand ing  of 
how electricity  could ‘be applied to  various 
farm  practices, w ith  a consequent saving in 
cost and  labour, together w ith  a  working 
knowledge of th e  type  and  m aintenance of 
equipm ent b es t su ited  to  th e ir purpose. 
Confidence m u s t be established betw een the 
in dustry  an d  farm ers, an d  this would re­
sult if th e  la tte r  knew  som ething of the 
fundam entals of the d istribution  system , 
of th e  capital costs involved, and' how 
annual revenue m ust be re la ted  to  capital 
and  stand ing  charges. T he suppliers, on 
their side, m ust see and  understand  th e

„fafm ers’. problems. A Liaison Comm ittee, 
.consisting o f. representatives of N .F .U . 
H eadquarters and  the Pow er Com panies’ 
Association, had  been established w ith  th e  
express object of bringing ab o u t m utual 
understanding and  co-operation. Difficult 
cases w ould ibe referred to  this com m ittee. 
The association, whose companies dis­
tribu ted  electricity  th roughout nearly  75 
per cent, of E ngland an d  W ales—m ostly 
ru ra l te rrito ry—was sincerely anxious to  
develop farm  electrification. T he pow er 
companies h ad  prom ised to  ex tend  .dis­
tribu tion  to rem ote ru ra l areas an d  isolated 
farm s as soon as labour and  m aterials were 
available; and  to  minimise, and w herever 
possible avoid, capital contributions.

Fuel Exhibition
TO emphasise th e  continued necessity 

for th e  public to save fuel, and  th e  
need for coal to  help in  the reconstruction 
of B ritish industry  and  trade, an exhibition 
under the title  of “  O ther Peoples’ Jo b s ,” 
is being held by  th e  M inistry of Fuel and  
Power a t  th e  Army and  N avy Stores, 
London, S.W . I t  was opened by  Mr. E m ­
m anuel Shinwell, M inister of Fuel and 
Power, on Tuesday, and  it  will continue 
until N ovem ber 24. Then th e  exhibition 
will visit various centres in Southern E ng­
land and  W ales, the  South Midlands, and  
E astern  area, commencing a t  B ourne­
m outh . A sim ilar exhibition will be 
opened a t  Glasgow on Decem ber 5, and will 
go to  E dinburgh, th e  N orth  of England and 
th e  N orth  M idlands.

The exhibition includes a working model 
of trucks of coal passing from  a  mine to a  
power sta tion , com plete w ith  cooling tow er 
and sw itchgear. An electricity display un it 
shows domestic, industrial and public 
services, increasing b y  stages th e  load on 
th e  power station , un til a red light on a 
dial indicates the danger po in t and  au to ­
m atically  switches off the current.

There is also an electric m ilker shown in 
the dairy  of a  model farm ,, and  an  elec­
trical-planned k itchen is incorporated in 
a housing display.

WILLOW HOLME EXTENSIONS
In  the description, in our la s t issue, of 

the Willow Holme power sta tion  ex ten ­
sions, i t  w as s ta ted  th a t the work was 
designed and  supervised by  Mr. A. C. 
T hirtle , city  electrical engineer and  m an a­
ger. ‘T his is, of course, incorrect, for Mr. 
C. W . Salt held the post of city  electrical 
engineer for Carlisle from 1919 to  1944, 
and  he, n o t Mr. T hirtle , was responsible 
for the whole of th e  design, w ork and 
supervision un til its  near completion, in 
collaboration, w ith th e  consulting engineers, 
Messrs. K ennedy and Donkin.
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FOR the purposes of m aintenance a  tap- 
cliange transform er should be trea ted  

a s  two independent units. Being a sta tic  
unit, th e  transform er proper only requires 
the m inim um  of m aintenance to  operate 
continuously w ithout trouble. In  the case

Fig. 1.—Dual-drum on-load tapping switche 
equipped with mercury switches

of the tap-changing un it, however, this 
is a m echanical device w hich m ay, like 
all o ther m echanical devices, give trouble 
for the w ant of a  little  occasional a tte n ­
tion. I t  also has to  m ake and  break cur­
ren t and  should therefore be regarded as 
a n  oil switch.

A certain  am oun t of carbon is always 
p resen t in the oil under which contac ts are 
required  to  deal w ith current— no m atte r 
how sm all. P a r t  of th e  carbon settles on 
th e  m echanism , an d  insulators—rparticu- 
larly  the horizontal surfaces—and a t  th e  
bottom  of th e  tan k , while the rem ainder 
goes into suspension ; this suspended carbon 
has little  influence on th e  electric strength  
—unless a  certa in  am oun t of m oisture is 
also present. Carbonisation m ay  n o t then 
be  detec tab le  b y  an  electric streng th  te s t 
of the oil, b u t th e  deposited m aterial m ay 
provide a  creepage on insulators which m ay 
lead to  track ing  and, eventually , b reak­
down. I t  is therefore essential to  open up 
th e  tap-changer occasionally to  rem ove th e  
deposited ca rb o n ; an d  to  tre a t the oil be­
fore replacem ent b y  some purifying 
m ethod.

Contacts should foe inspected a t  least 
once a  y ea r or every 5 000 - operations. 
A ny fingers a n d /o r  segm ents badly

roughened by arcing should be sm oothed 
off w ith  a  file. If  badly b u rn t th e  finger 
tips a n d /o r  segm ents should be renew ed. 
The essential requirem ent is th a t  the 
original profiles of th e  finger tips and  the 
segm ents should be m aintained so as to 
ensure correct relative m otions and  ade­
qua te  line contacts a t  su itab le  pressures. 
The gear should be operated  by hand  step- 
by-step and  contacts checked in each posi­
tion.

To avoid the frequent m aintenance of 
contacts and  oil, The B ritish E lectric 
T ransform er Co., L td ., have in' recent 
years, re-designed their drum  type tap- 
changers to incorporate a  m ercury switch 
as tho sparking contact. These switches 
have been used for a  long time b u t they 
have certain  disadvantages when used as 
th e  sole m eans of carrying the load cur­
ren t. This is due to the fac t th a t  if the 
cu rren t exceeds a  certain  value—as m ight 
occur under short-circuit conditiorls on 
particu lar system s—the m ercury is subject 
to  “  pinch ”  effect, the  m ercury parting  
and  opening the circuit. D irectly the cir­
cuit is broken, the “  pinch ”  effect dis­
appears and  the m ercury recloses, thus 
setting  up a  m ake-and-break cycle a t  
com paratively low frequency, the la tte r

Fig. 2.—ON transformer, 500 kVA, three- 
phase, 50 cycles, 33 000/11 000 V, star/star 
delta tertiary, fitted with fully automatic on­

load tap-changer, type MOA
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depending m ainly on the volum e of m er­
cury in the switch. In  the com pany’s 
tap-changers the m ercury sw itch is 
arranged as a  sparking contac t only. I t  
makes th e ; circuit in advance of the main 
contacts and  'breaks it  a f te r  they  have 
opened. Thus there is no burning of the

Fig. 3.—ON transformer, 10 000 kVA, three- 
phase, 50 cycles, 6 300/30500 V ,! delta-star, 
fitted with a double type, MOA, hand- 

operated on-load tapping unit

contac ts or oil, the  spark  being taken  
wholly on the m ercury. B u t a t  th e  same 
tim e, the m ercury sw itch is short-circuited 
in  all operating  positions so th a t in 
th e  event of a  heavy  through short-circuit 
curren t, th is is no t carried by  th e  m ercury 
sw itch b u t b y  ordinary  m etal to m etal 
contacts.

A lthough the m ercury  carries p a r t  of 
the load-curent for a  fraction of a  second 
only, there  is a  rem ote possibility of a 
system  short-circuit occurring a t  the 
m om ent w hen th e  m ercury  switch is no t 
short-Circuited b y  the  copper con tac ts. In  
such a  case, any  opening of the circuit 
due to  th e  “  pinch ”  effect is only an tici­
pating  the norm al operation  of th e  switch, 
and  since one end  of th e  auto-transform er 
is connected to  the w inding through cop­
per contacts, there is little  possibility of 
in terrup ting  the whole of the  circuit. A  
typical- tap-changer of th is m ake is shown 
in . F ig, 1. T he upper d rum  is th e  tap  
selector unit a n d  is driven from  an 
operating  shaft by  reduction  gear. The 
lower d rum  transfers the load from  one

tapping to  the o ther and  is fitted  w ith the 
m ercury  switches. T he m ercury sw itches 
have been selected and  ra ted  for the du ty  
which they  have to perform , and  the re ­
placem ents that- have been necessary dur­
ing several years of operation have been 
qu ite  negligible. I t  should be noted th a t 
in  the  even t of a breakage, the tap - 
cliunger becomes in effect the earlier type 
where the sparking takes place in  the oil 
and  a t  th e  m etal contacts. T hus no in­
terrup tion  to  operation of th e  gear results. 
M ercury switches have been broken ex­
perim entally in a fully excited tap-changer 
to  dem onstrate th a t the m ercury falls 
quickly to  the bottom  of the casing w ith­
ou t causing any  flashovcr or o ther failure.

E xperience w ith  these two equipm ents 
is p u t forw ard by  the com pany as con­
firming a  claim that" deterioration of th e  
oil and  the necessity for periodic m ain­
tenance has 'been practically  elim inated. 
M any tap-changers exam ined a fter tens of 
thousands of operations have, we a re  in ­
formed, proved to  be in  excellent condi­
tion.

The m echanism  is m ounted on th e  
transform er as shown in Fig. 2. In  the 
front cover three portholes are provided 
to  give a  view through a  toughened glass 
window, of th e  m ercury switches of each 
phase. Inspection of the m ercury  switches 
can therefore be m ade during a  tap- 
change, and their correct functioning con- 
finned.

W ith  thé B ritish  E lectric T ransform er 
tap-changers employing m ercury spark ­
ing contacts, if the first exam ination a fter 
15 000 operations, or one year, shows w ear 
to have occurred, and  th a t  th e  m ercury 
switches are  in good order—effectively pre­
venting  sparking a t  the metal, to  m etal 
contacts—th é  interval before the n ex t in­
spection m ay be increased considerably.

Clearly, m aintenance will be minimised 
by  avoiding unnecessary operations. F o r 
this reason a tten tion  should be  given to  
tim e-delay setting  of voltage relays asso­
ciated w ith  autom atically-controlled tap - 
changers. These m ay operate m ore fre­
quently  th an  is really necessary to  m ain­
ta in  satisfactory- voltage regulation, due to  
a response to  voltage variations which per­
sist for only a  few seconds longer th an  
the existing tim e delay. The time delay 
required should be determ ined in relation 
to  the particu lar conditions.

Army Engineering Course.—A course for 
m em bers of the Dominions and  Allied 
Forces arranged by  th e  B ritish  Council a t 
Shrewsbury-, from  N ovem ber 26 to D e­
cem ber 1, includes visits to  th e  Technical 
College, the Shelton W aterw orks, the W est 
M idland Jo in t E lectricity  A u tho rity ’s 
establishm ents, and the works of th e  Sen­
tinel Co. and the Chatwood Safe Co.
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Industrial Information
Anglepoise Lamps.—As from  Novem ber 5 

last, it  was no longer necessary for in tend­
ing purchasers to ob tain  the approval of 
the B oard  of T rade before placing order's 
for Anglepoise lam ps m anufactured  by 
H erb ert T erry  an d  Sons, L td ., K edditch.

Change of Address— The E lectric Con­
struction  Co., L td ., have had  to  vacate 
their prem ises a t  416/9 , Cecil Chambers, 
London, W .C .2, and  the  London and 
d is tric t sales office address is now 61, 
C atherine Place, W estm inster, S .W .l.

A Brighton Sub-Branch— The London 
E lectric W ire Co. an d  Sm iths, L td ., a n ­
nounce th a t they  arc opening a sub-branch 
office and  stores a t  16, M arket S treet, 
B righton (T elephone: B righton 4850), in 
the near fu tu re , th e  provisional da te  being 
Novem ber 19.

Production and Engineering.—-In this 
m on th ’s bulletin issued b y  the M inistry 
of L abour and N ational Service are given 
fu rther glimpses of life a t  the M inistry’s 
rehabilitation  centre a t  E gham . O ther 
articles deal w ith safety  floors for factories, 
overhead conveyors for in ternal works 
tran spo rt, safeguarding drop ham m ers, 
and  developm ents in “  lo fting .”

Clydeside Development Scheme The
Clyde N avigation T ru s t has announced a 
big scheme involving the developm ent of 
th e  sou th  side of the river from King 
George V Dock to  Renfrew , in which area 
sites have been allocated for new indus­
tries. Among some 29 concerns to  whom 
sites have been a llo tted  are Scottish Cables, 
L td ., an d  the Central E lectricity  B oard.

Factory Allocations.— Sixteen more 
G overnm ent factories have been allocated 
by  the B oard of T rade for civilian produc­
tion. They include one a t  St. Albans allo­
cated to Marconi Instrum en ts, L td ., for th e  
production of m easuring and  testing  appa­
ra tu s, an d  medical supp lies; tw o a t  O ldham  
to  the G eneral E lectric Co., L td ., for the 
m anufactu re  of fluorescent tu b es ; one a t  
Castlereagh to  the  B ritish V acuum  Cleaner 
Engineering Co., L td ., for the production of 
vacuum  cleaners; and one a t  Castlereagh to  
P . R . Mallory and Co., L td ., for th e /p ro ­
duction  of D ry  cel batteries.

Grouped Motor Control Gear.—In  a 
paragraph  on page 452, in  our issue of 
O ctober 26, referring to  a now publica­
tion issued by th e  B ritish Thomson- 
H ouston Co., L td ., describing .their grouped 
m otor control equipm ent, th e  displacem ent 
of the word “  n o t ”  altered' th e  sense of th e  
second sentence. This should have read : 
“  W ith  th e  cubicle form' of construction it 

•is n o t always necessary to  separa te  one 
control equipment- from an o th e r; b u t i t  is 
often desirable to  be able to a tten d , w ith

safety, to  any individual sub-unit w ithou t 
having to shu t down the complete installa­
tio n .”

Pooling of Technical Resources.— To
enable them  to com pete more keenly in  the 
world’s m arkets for Diesel-electric rail 
traction , a  num ber of B ritish firms have 
agreed to  pool their research and technical 
resources. The companies' are : Associated 
Locomotive E quipm ent ; P e tte rs  L td . ; 
Mirrlees, Bickerton and  D ay, L td ,;  J .  
and H . McLaren, L td . ; Oil Engines 
(Coventry) ; B rush Electrical E ngineering 
Co., L td ., and  o ther m em bers of the Asso­
ciated  B ritish Engineering group of com­
panies. Among im portan t orders already 
received by  th is group, of companies is one 
for over £250 000. I t  includes a high­
speed tra in  capable of 100 m .p .h . and in­
corporating the la test safety and com­
fo rt devices.

Forging Aluminium Alloys.—A booklet 
dealing w ith  the m anufacture and produc­
tion of aluminium-alloy forgings and 
stam pings, prepared by  the Technical 
■Committee of th e  W rought Light Alloy 
Association has been published by the 
Alum inium  D evelopm ent Association. To 
those approaching th e  problems of forging 
alum inium  alloys for the  first time it 
will prove invaluable, since i t  presents 
concisely and  in detail all the facts rele­
v a n t to  th e  m anufacture of good quality  
light alloy forgings. I t  will also be use­
ful to  those who have had experience of 
th e  working of the m etal. The brochure is 
lavishly illustrated  w ith photographs, line 
drawings and  graphs, and much inform a­
tion is presented in tabu la r form.

Goods Imported From Italy.—In  relation 
to  goods im ported from Ita ly , post-libera­
tion sterling accounts have been opened by 
th e  B anca d ’lta lia  w ith th e  W estm inster, 
N ational Provincial, Lloyds, Barclays and 
M idland banks and ■ w ith th e  B ank  of 
E ng land ; the B anca d ’lta lia  are under­
stood to be applying a  ra te  of 400 Ita lian  
lire to  th e  £ . P aym ent by  the U nited  
K ingdom  im porter in  accordance w ith  th e  
con trac t term s can be m ade to  these ac ­
counts through norm al banking channels. 
Im porters are  rem inded of th e  necessity 
of complying w ith the U nited  Kingdom 
exchange control requirem ents, full details 
of which can be obtained from any bank. 
Im p o rt licences will no t, in general,- be 
granted  for goods no t, for the tim e being, 
licensed from  o ther countries.

Plant and Equipment for India.—The 
G overnm ent of In d ia  have established in 
the U n ited  K ingdom , u nder the. H igh Com-, 
inissioner for Ind ia , a  new organisation to
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assist, in the sponsoring and  supply to Ind ia  
o f p lan t, m achinery, equipm ent' and  o ther 
goods. Mr. P . C. Cliaudhuri has been ap ­
pointed in charge of the organisation, and 
offices have been opened a t  45-17, Mount 
S treet, London, W . 1. The w ork of the new 
organisation  -will cover th e  registration, co­
ordination  a n d  processing of all im port 
licences; sponsorship.under consum er goods 
schem e, or under sponsorship a rran g em en t; 
program m ing and  progressing of require­
m ents of m achinery, p lunt, equipm ent and 
o th er goods as, for instance, heavy electrical 
p lan t scheduled through the  Central T ech­
nical Power B oard ; all o ther power p lan t, 
including boilers, e tc . ; refrigeration 
m achinery; wireless and  tele-communica- 
tions equipm ent.

Aluminium Domestic Equipment.—The 
Rolls-Royce . alum inium  foundries a t  H ill­
ingdon, Glasgow, are  to  produce dom estic , 
equipm ent of every ty p e .

Fuel Efficiency News,—-In th is m on th ’s 
issue of the M inistry of Fuel and  Pow er’s 
leaflet opportunities afforded by recon­
struction , expansion or m odernisation p lan­
ning for ensuring th a t fuel an d  power are 
used to  th e  best advantage, in w orks and  
factories are stressed . I t  is pointed out 
th a t factory  insulation n o t only saves fuel, 
b u t perm its be tto r standards of heating, 
a n d  keeps the building cooler in sum m er.

E.T. U. Problems.—-Two world wars had  
called for modification in the s tru c tu re  of 
th e  E lectrical T rades Union, declared Mr. 
T. L. H axell, presiding a t  a  specially con­
vened rules revision conference of the union 
in Cardiff on Monday and  Tuesday, Mr. 
E . W. Bussey, general secretary, In  in tro ­
ducing- th e  proposals of the E xecutive 
Council, said  he. felt they would enable the 
union to  deal w ith  the problems of en­
suring th a t  25 000 m em bers who were in 
the Forces go t back  the ir pre-w ar jo b s ; 
secondly, while protecting  the in terests of 
th e  m em bers, to  be fa ir to  those who had 
rendered service w ithin the industry  during 
the w ar, and  endeavour to  fit them  in if 
they- desired to  stay  in  the industry '; 
th ird ly , to give an opportunity ' to  people 
in the Forces who h ad  a high degree of 
electrical training for exercising their skill 
in industry , an d  also to  include those who 
w ere being tra ined  under the G overnm ent’s 
rehab ilita tion  schemes. Over n inety  dele­
gates and  officials a ttend ing  th e  conference 
w ere given a  civic welcome by' th e  Lord 
M ayor (Aid. W alter R . Wills) and  en te r­
tained to  te a  a f te r  the M onday’s session.

Control of House Fittings.—U nder the

gnvers vested in  the new D epartm en t of 
ousing Supplies of the  M inistry of Supply, 

a n d  the M inistry of L abour, all engineering 
com ponents for houses, as d is tinc t from  
bricks, cem ent, lime, tim ber a n d  tiles, are 
to  be ordered in  bulk , d is tribu ted  and 
standard ised  and  have  the ir quality  and

prices ‘controlled by  the G overnm ent during 
a period of emex-genoy which m ay la s t five 
years. They will be supplied to  temporary' 
G overnm ent housing . schemes - and  perm a­
nen t prefabricated , houses and  to  local 
authorities for housing schemes. Among 
the m aterials and  com ponents th a t  come 
under th e  scheme are : E lectric ceiling
blocks, ceiling roses, cookers, fires, im m er­
sion heaters, lam p-holders, motors, plugs, 
sockets, socket boxes, switches, sw itch 
boxes an d  fuses, therm ostats , wash-boilers 
and  w ater heaters, auxiliary, and 
refrigerators.

Prototype Appliances
TH E pro to type  electric cooker and 

washing m achine on show a t  the 
English E lectric Co.’s W ar A ctivities 
Exhibition , a t  Q ueen’s House, Ivingsway, 
London, which is to  be opened to  the 
public on N ovem ber 19, and  was briefly’ 
described in our la s t issue, a re  of the 
universal 36 in. height and  are designed 
to  fit in to  a  p lanned kitchen . The aim  of 
the com pany in its production of k itchen 
equipm ent is to  enable th e  m any con­
sum ers whose m eans do n o t perm it of their 
acquiring a  complete p lanned k itchen set 
in th e  first instance to buy  individual ap ­
pliances to  fit in to  such an  arrangem ent as 
they’ can afford them . The up righ t cooker 
is of th e  fam ily size w ith two boiling plates 
and  a  griller, and  reasonable oven capa­
city . Tho loading of the boiling plates 

' w ith  which the new cookers will be fitted  
will be such, i t  is claimed, th a t  th ey  will 
equal in speed anyth ing  th a t  tho gas in­
dustry  can produce and  th e  h e a t will be 
variable from  high to  simmering.

In  th e  new model washing m achine p a r­
ticu lar a tten tion  has been paid  to  th e  m otor 
gearing for th e  wi-inger and  ag ita to r. I t  
is in  a com pact form  and  easy to  service.

E lectric fires of novel design a re  also 
displayed. A tw o-bar transportab le  model 
is so designed th a t  the h ea t is rad ia ted  
a t  the sides a s  well as in front. A nother 
has the appearance of an  ornam ental glass 
fire screen. I t  can be placed anyw here in 
a  room. The electrically' heated  panel con­
sists of two sheets of A rm ourplate glass. 
On one side of each is sprayed a  m etallic 
ribbon having a  definite known resistance. 
The glasses are  then  placed back to  back 
with a  sm all a ir space in betw een them  
to  form a  com plete heating  u n it having a  
to tal surface a rea  of ab o u t 5.8 sq . f t . The 
loading of these panels, connected in  series, 
is 1 000 W.

In  addition , th e  com pany’s range of 
m anufactures will include electric storage 
heaters, circulators, ordinary fires, p la te  
w arm ers, irons an d  so on. T hey are  also 
doing a  big business in heavy duty' hotel 
cooking equipm ent.
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Contracts Open
WE ' give below th e  la te s t inform ation 

regarding contracts for w hich tenders 
are  invited . In  th e  case of overseas con­

trac ts, particu lars are  to  be h ad  from  the 
D epartm en t of Overseas T rade , Millbank, 
London, S .W .l (corner H orseferry R oad), 
unless otherwise sta ted .

Bury T.C., N ovem ber 19.— Supply and 
delivery of tw o 750 kVA, 6 500/400/23 V, 
3-phase transform ers. Specification from 
Mr. J .  G. P o tts , E lectric ity  D epartm ent, 
M arket S tree t, B ury.

Bradford City Council, N ovem ber 23.— 
Supply, delivery and  erection of one 30-ton 
electrically-operated overhead travelling 
crane. (C ontract “  C .37.” ) Specification 
from  Mr. T. H . Carr, E loctricity  D epart­
m ent, 27, Bolton R oad, B radford.

North-West Midlands J .E .A ., N ovem­
ber 26.—Supply of outdoor type sta tic  
transform ers (No. A .278), electricity 
supply m eters (No. A .279), spraying of 
cooling towers (No. A.281). Specifications 
from Mr. F . Favell, Y ork Cham bers, Kings- 
way, Stoke-on-T rent; deposit, £2:

Manchester City Council, N ovem ber 26. 
— Supply, delivery and  erection a t  S tu a rt 
S tree t generating sta tion  of six capstans 
and bollards (Spec. No. 840), and  surge 
and  m ake-up w ater cast-iron tanks, etc. 
(Spec. No. 841). Specifications from Mr. 
R . A. S. Thw aites, E lectricity  D epartm ent, 
Town H all, M anchester; deposit, £1 Is.

K e t t e r i n g  Electricity Department, 
N ovem ber 28.— Supply of e .h .t. and l . t . , 
p.i: lead-covered arm oured cables for the 
period of 15 m onths ending March 31, 
1947. Specification from Mr. C. Burns, 
Rockingham  R oad, K ette ring ; deposit, 
£1 Is.

Bedwelity U.D.C., Decem ber 1.— (1) 
Supplying and  laying approxim ately 1 000 
yards of 3 in. cast-iron m a in ; (2) supply­
ing and  erecting 11 000 V switchgear, 
underground cables, and  overhead lines. 
Particulars from th e  E lectrical Engineer, 
E lectricity  Showrooms, H igh S treet, B lack­
wood.

Southend D.C., Decem ber 3.— Supply 
and  delivery of l.t . cable for 12 m onths 
commencing Ja n u a ry  1, 1946. Specifica­
tions from Mr. A. C. Johnson, E lectricity  
W orks, London R oad, Southend-on-Sea.

North of Scotland Hydro-Electric Board 
(Distribution Scheme No. 1), Decem ber 10. 
— Supply, delivery and  erection of h .t .  and 
l.t . d istribution  lines. Specification from 
Mr. T. Lawrie, 16, R othesay Terrace, E d in ­
burgh. 3 ; deposit, £2  2s.

Sheffield Electricity Department, Decem­
ber 31.— Supply and  delivery' of two 600 
kVA, 11/440 kV , 3-phase double wound 
self-cooled transform ers. Specification

from Mr. John  R . Strut-hcrs, Commercial 
S treet, Sheffield) 1 ; deposit, £2 2s.

Overseas
State Electricity Commission of Queens­

land, Decem ber 10.— Supply, delivery, 
erection, and  setting  to work of 7 500 kW  
and 750 kW  steam  tu rbo-alternators, 
accessories, and  evaporating  p lan t a t  W ide 
B ay Regional E lectric ity  B oard, M ary­
borough; Capricornia Regional E lectricity  
B oard, R ockham pton; and  Townsville 
Regional E lectric ity  B oard. T ender 
forms from  the Agent-General for 
Queensland, Queensland G overnm ent 
Offices, 409-410, S trand , London, W .C.2.

Eire Electricity Supply Board, Jan u ary  
28.— Supply, delivery and  erection of the 
hydro-electric generating p lan t a t  Catha- 
leen’s Fall and  Cliff stations on th e  R iver 
E rne. Particu lars from  the Chief Design 
Engineer, E lectricity  Supply B oard, 26, 
Lower Fitzwilliam  S treet, D ublin, C.18, 
deposit, £5 5s.

In Parliament
The following are  replies to  recent ques­

tions in th e  H ouse of Commons : —
Wireless Se ts  (A daptor U nits).— Sir S. 

Cripps informed Colonel Erroll th a t arrange­
m ents have been m ade w ith the  m anufac­
turers under which the w ar-tim e civilian re­
ceivers can be modified to  receive th e  long 
wave programme. Those who wish to  have 
their sets adapted  should g e t in  touch w ith  
their retail suppliers. A separate adap to r 
unit for th e  sets is also on th e  m arke t a t  a  
price of 43s. including Purchase T a x . .

Future o f Television .—In  a w ritten  reply 
to  Mr. Freem an, Mr. E . J .  W illiams said 
he was now taking steps to  set up  an  Advi­
sory Committee on Television on the  lines 
recommended in the H ankey R eport. U ntil 
this Committee was constitu ted  and  had  
taken stock of the  position, it  would b e  p re ­
m ature for him to m ake any  sta tem en t on 
fu ture television arrangem ents. Meantime, 
the B.B.C. was getting  together th e  neces­
sary staff for the service.

Gas and Electric Cookers.—R eplying to  
Major Lloyd, who asked w hat was th e  pre­
sent annual o u tp u t capacity  in gas and elec­
tric  cookers in  this country, Mr. W ilm ot 
sta ted  th a t the  approxim ate p resent annua! 
ra te  of ou tpu t of gas and electric cookers 
is respectively 100 000 and  60 000. P o ten ­
tial capacity  is considerably higher, b u t 
production is a t  present restricted  b y  the  
shortage of labour, particularly  in th e  iron 
foundries. All possible steps are being 
taken to  im prove the  position.
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Company News
G l e n f i e l d  a n d  K e n n e d y ,  L t d . — In tm . 

■di%\ 5% (same).
R e v o  E l e c t r ic  C o . ,  L t d .— I n t m .  d iv .  

5 %  ( s a m e ) ,  p a y a b l e ,  le s s  t a x ,  J a n .  1.
W a r d  a n d  G o l d s t o n e  L t d . — In tm . on 

ord. 15% (10%) for y r. ended M'ar. 31.
A n g l o  - P o r t u g u e s e  T e l e p h o n e  C o .  

L t d .— I n t m .  o n  o r d .  3 % ,  le s s  t a x  ( s a m e ) .
R. a n d  J .  D i c k ,  L t d . —Ord. div. 15% 

less tax  (10%). N et p it . £1S 125 
(£14 702).

B u r c o  L t d . — F s t .  and f in .  2 0 % ,  le s s  
t a x  (1 5 % ) .  N e t  p i t .  t o  S e p t .  3 0 , £ 2 1  96 8  
(£16 477).

G u e s t  K e e n  a n d  N e t t l e f o l d s  L t d . —  
In tm . div. 4% , less tax  (same), for yr. 
ending Mar. 31.

F e r r a n t i  L t d . —F st. and  fin. div. on 
ord. 6 % tax  free (same) for y r. ended 
Ju n e  30. N et p ft. £95 678 (£96 237).

D r a k e  a n d  G o r i i a m  L t d . —F st. and  fin. 
div. on ord . 5% (same), less tax . N et 
p ft. for y r. ended Ju n e  30 £12 104
(£10 173).

T . W. W a r d ,  L t d . —Fin. div. on ord. 
6J% (same), mkg. 10 %, less tax  (same) for 
yr. ended June. N et p ft. £134 696 
(£120 447.)

G r e a t  N o r t h e r n  T e l e g r a p h  H o l d i n g s .  
—F or yr. ended Ju n e  30, dirs. antic ipate  
being able to  pay a  div. of 17% or K r.9.18 
p e r sh. of Kr.54 (£3). P aym t. is subject 
to  receipt of a  div. of 20% for 1944 from 
the operatg . co.

S y d n e y  S . B i r d  a n d  S o n s ,  L t d . — In tm . 
20%, less tax , for 15 mos. to Dec. 31, 
next (fst. and  fin. 30% to S ep t., 1944), 
payable Nov. 28.

E v e r  R e a d y  C o .  (Gt . B r i t a i n ) ,  L t d . —  
In tm . on ord. 15% (same), and  on 7% cum. 
partg . pref. 5% (same), both  payable Deo.
1 to holders reg. Nov. 3.

C r a b t r e e  E l e c t r i c a l  I n d u s t r i e s . —Fin. 
div. 5% (same), an d  bonus 1\%  (same), 
m akg. 171% (same) for y r. to  Oct. 31,
1945. P ft. £77 9S2 (£72 439).

O l i v e r  P e l l  C o n t r o l ,  L t d . —A fter inc.- 
ta x  and E .P .T . £33 500 (£33 000), deprcn. 
£4 652 (£5 006), e tc ., n e t p ft. to  Mar. 31. 
£5 801 (£4 750), plus £3 016 (£516) brot. 
in.

A t l a s  S t e e l  F o u n d r y  a n d  E n g i n e e r i n g  
C o . ,  L t d . —Fin. div. 1 7 1 % , en d  bonus 
10%, makg. 424% (same). P ft. to Sept. 
30 £24 918, a fte r credtg. E .P .T . refund 
£15 000.

W h e s s o e  F o u n d r y  C o .  L t d . — C o . p r o ­
p o s e s  t o  in c r e a s e  i t s  c a p .  to  £ 4 5 0  00 0  b y  
c r e s i tn .  o f  2 5 0  0 0 0  £ 1  4 %  r e d e e m ,  c u m .  
p r e f .  o f  w h ic h  15 0  0 0 0  a r e  t o  b e  i s s u e d  i m ­
m e d ia t e l y .

J o h n  R i g b y  a n d  S o n s  L t d . —Trdg. pft. 
to Aug. 31, £1 S78 (£19 541), invstm nt. 
inc., £1 278 (£3 8S6). To deprecn. £10 313

(£9 419), tax  £11 419 (£25 800), leavg .loss 
£19 124 (pft. £16 494), incldg. E .P .T . re­
fund £27 726. Div. nil (10%).

B r i t a n n i a  E l e c t r i c  L a m p  W o r k s ,  L t d .  
—N et p ft. fo r 11 mos. a fter deprcn. and 
taxn . £8 101 (£ 8  433 12 mos.). B ro t. in 
£13 214 (£13 405). Less w rittn . oil good­
will an d  (trade m arks £2 500 (same), div. 
7% (same), fwd. £12 690.

P e t o  S c o t t  E l e c t r i c a l  I n s t r u m e n t s . —  
Tradg. p ft. to Mar. 31, £62 400 (£59 608). 
To ta x  £52 500 (£53 249), defd. repairs 
£4 735 (nil), lvg. n e t p ft. £5 505 (£ 6  359), 
incldg. £340 (nil) excess deb. in t. res. F st. 
and  fin. 25% £3 720 (same), fw d £9 084 
(£7 299).

H e n r y  B e r r y  a n d  C o .—Trdg. p ft. to 
Aug. 31, £16 051 (£17 548). D educt,
depreen. £4 025 (£4 115), d irs .’ fees £633 
(£450), inc. tax , £5 510 (£5 116), w ar 
chnge. £11 (£436), employees’ g ratu ities 
£320 (£256). Div. 12*% (same), fwd. 
£11 120 (£ 1 0  106).

A s s o c i a t e d  I n s u l a t i o n  P r o d u c t s  L t d .  
—R ev. for 1944 £49 426 (£49 196). Taxn. 
£18 295 (£18 293), exes. £12 195 (£11549), 
d irs .’ fees £1 960 (£2 000), n e t p ft.
£16 976 (£17 354). Divs. : pref. £9 258
(£11 650), ord. 5% (same), less tax , 
£7 010 (£ 6  947), fwd. £20 257 (£19 549).

A. a n d  J .  M a in  Co. L t d . —A fter Im perial 
taxn . tradg. p ft. 1944 £51 470 (£50 603), 
plus transf. fees £3 (£ 2). D educt deprecn. 
£9 500 (£ 8  000), in t. £5 320 (£4 651),
otc., no t p ft. £33 117 (£31 277), plus £9 066 
(£ 8  735) brot. in. To pref. div. £4 463 
(same), ord. div. 10% £6  842 (sam e),.gen. 
res. £20 030 (samo), fwd. £11 238.

E l e c t r i c  F u r n a c e  C o .  L t d . —Loss for 
y r. to  Mar. 31, 1945, £1 771 (pft. £79 262), 
div. from subsid. £4 000 (same). E .P .T . 
cred it (less inc.-tax  1945-46) £25 000 (to 
tax  provn. £59 000), to prefd. div. 8 % 
£6  840 (same), sec. in tm . (m ade fin.) on 
ord. 41% mkg. 8 , £ 6  260 (same), gen. res. 
£10 000 (same), fwd. £10 312 (£9 733
gross, £6 183 net).

T h o m p s o n  B r o t h e r s  ( B i l s t o n ) ,  L t d .  
—P ft. for y r. to  Ju ly  31, £57 095 (£56 258). 
Add in terest £1 467 (£ 1  634), mkg. £58 562 
(£57 892). D educt d irs .’ fees £183 (£200), 
deprecn. £7 750 (£7 325), A .R .P . £6 46S 
(£5 462) w ar risks, e tc ., insurance £567 
(£1 463), contings. res. nil (£2 000),inc.-tax  
£21 607 (£20 186), leavg. £21 979
(£21 132). To gen. res. £10 000 (same). 
Pref. div. £624 (same), fin. ord. div. £10 080 
(same), div. 74% and  bonus 7) % on 
£29 S6S ord ., £2 240 (nil), fwd. £16 357 
(£15 110).

P a r s o n s  M a r i n e  S t e a m  T u r b i n e . —P its , 
on mfg. and  royalties acct. to  Ju n e  30, 
a fte r  deprecn. £44 629 (£84 931), plus in t.
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an d  divs. £22 220 (£22 728) and. transf. 
fees £9 (£7), mkg. £66 857 (£107 666). 
T o taxn . £11 X)00 (£52 250), experim ental 
pioneer and  devpt. work £3 013 (£2 493), 
d irs .’ fees £1 400 (same), leavg. n e t p ft. 
£51 445 (£51 523). T ransf. to p lan t re­
placem ent res. £25 000 (samo), fin. div. 
11% (8 %), mkg- 15% (12%), fwd. £24 522 
(£21 847).

E r i n o i d  Co ., L t d . —T r d g .  p ft. t o  Ju ly  
31 £59 755 (£87 640), in t. etc., £1660
(£2 865), tax  res. no t required £15 000 (nil), 
mkg. £76 415 (£90 505). To d irs.’ fees 
£3 421 (£1 897), deprecn. £10 531 (£10 260), 
tax  res. £30 277 (£61 546), defd. repairs 
£14 575 (nil), lvg. £17 611 (£16 802). To 
cap. increase exes. £2 142 (nil), pref. div. 
£1 650 (same), ord. div. 10% £13 750
(same), fwd. £10 419 (£10 350).

N e e p s e n d  S t e e l  a n d  T o o l  C o r p n .  
L t d . —N et in terest, divs., e tc ., to  Mar. 31, 
£110 500 (£109 952). To tax  on bank in t. 
£89 (nil), in t. on welfaro fund  £300 (£250), 
lvg. n e t rev. £110 111 (£109 702). To
genl. res. £20  000 (same), conting. res. 
£5 000 (same), welfare fund  £3 000 
(£2 000), 6 % pref. div. £934, 4% partg . 
pref. div. £623, ord. div. and  bonus 50% 
£76 452 (all samo), fwd. £22 517 (£18 425).

S m i t h ’s  S t a m p in g  W o r k s  ( C o v e n t r y )  
L t d . —P ft. on tradg . to Aug. 4 £18 171 
(£23 538), E .P .T . credit £3 400 (nil), trs. 
fees £35 (£17), div. from  subsid. £7 500 
(same), and in t. on tax  certs. £625 
(£1 050), mkg. £29 731 (£32 105). To
d irs .’ fees £400 (£450), lvg. £29 331
(£31 655). T-o div. 10% £12 500 (same), 
to  bonus of 5% £6  250 (same), again mkg. 
15%, less tax , to  res. nil (£50 000), fwd. 
£53 870 (£43 289).

H u g h e s  - J o h n s o n  S t a m p i n g s  L t d .  —  
T radg. p ft., incl. E .P .T . recoverable, to 
Aug. 3, £51 035 (£51 684), plus divs. and 
in t. £4 474 (£ 6  155). To depreen. £12 288 
(£16 993), d irs .’ fees £1 500 (same) and  tax  
thereon £1 500 (nil), sub ject to  approval 
a t  gen. m tg ., W .D.C. £125 (£750), leavg. 
p f t .. £40 096 (£37 096). B rot. in £68 198, 
mkg. avail, bice. £108 295. To pension 
res. £2 000 (same), defd. repairs £5 000 
(same), div. equalisatn. res. £50 000 (nil), 
in tm . diV. 10% £6  500, fin. 5% £3 250, 
plus bonus 10%, mkg. 25% (all sam e), fwd. 
£35 045 (£69 698).

P h i l c o  R a d i o  a n d  T e l e v i s i o n  C o r p n .  
o f  G r e a t  B r i t a i n . — N e t  t r a d g .  p f t .  f o r  y r .  
t o  Mar. 3 1 , 1 9 4 5 , £ 1 1 5  701 (£ 1 0 8  8 6 2 ). 
D e d u c t  b a n k  i n t e r e s t  £ 2 5  62 6  ( £ 1 2  6 1 2 ), 
n o t e  i n t e r e s t  £2 5 80  (£2 5 6 0 ), d e p r e c n .
£ 9  30 9  ( £ 1 3  3 4 6 ), d e f d .  r e p a i r s  £ 4  957
( s a m e ) ,  d i r s . ’ f e e s  £ 3  20 0  ( £ 1  8 0 2 ), l e a v g .  
£ 7 0  0 2 9  ( £ 7 3  5 8 5 ). T o  t a x a t n . ,  a f t e r  d e -  
d u c t g .  £ 1 5  00 0  r e s .  m a d e  f o r  f u t u r e  t a x  
£ 3 1  741 (£2 0 7 4 ), f u t u r e  t a x  n i l  (£ 1 5  0 0 0 ), 
p r e m i u m  o n  n o te s  £ 5 1 6  ( s a m e ) ,  c e r t ,  i n t .  
£ 1  7 3 6  ( £ 1  7 4 9 ), s k g .  f u n d  f o r  c e r t ,  r e -

dom ptn. £3 180 (£3 023), pref. cap. re- 
dem ptn. fund £4 710 (£3 732), add tn l. de­
precn. nil (£5 577). Pref. div. £12 337 
(£10 500), ord. div. 10% (25%), fwd.
£12 930 (£3 371).

Company Meeting 
E r i n o i d  L t d . — The annual m eeting was 

held in London on Novem ber 1, Mr. W. G. 
W aldron, the chairm an, presiding. In  the 
s ta tem en t circulated w ith  the rep o rt and  
accounts, the chairm an said the trad ing  
profit for the year was £59 755, £27 900 
less th an  in  the previous yea r; the com­
p any ’s activities, however, were by no 
means diminished, sales actually  being in 
excess of those for 1944. I t  w as anticipated  
th a t th e  company would only suffer the 
minim um reverse in the transitional period 
from w ar to  peace production. The raw  
m ateria! position was unfortunate ly  not 
assured. However, the m ajor dep a rt­
m ents should have supplies of raw  m aterial 
to carry them  over for some m onths, when 
i t  was hoped the position would be less 
tem peram ental. The dem and had been 

■intensified for the com pany’s products, and  
this dem and had been considerably g reater 
than  the available supply. The research 
and developm ent program m e had been in ­
tensified and  the quality  of the com pany’s 
products had been m aintained w ith every 
prospect of research enhancing them  even 
fu rth e r.

Metal Prices
M onday, N ov. 12. 

Copper— Price. Inc. Dec.
B est Selected (nom.) per ton  £60 10 0 —  —
E lectro W lrebars . . .  „  £62 0 0 —  —
H.C. Wires, basis ... p e r lb. 9 f td . — —
Sheet ... . . .  >• l l& d ,  — —

Phosphor Drome—
W ire(Telephone)basls „  Is. O ftd. —

Brass (60/40)—
Rod, b a s is ................  „ — —  —
Sheet „ ................  it — — —
Wire „ ................  ,, l i d . —  . —

Iron and Steel— . -
Pig Iron  (E . Coast

£7 13H em atite No. 1)... per ton 6 — —
GalvanisedSteeTWlre

(Cable Armouring)
£28 5basis 0.104 in. ... „ 0 _  __

Mild Steel Tape
(Cable Armouring)

£20 0basis 0.04 in. . . .  „ 0 —  —
Galvanised SteelW ire

No. 8 S.W .G. ... £26 0 0 —
Lead Pig—

£31 10 0English ................ ' tt —  —
Foreign or Colonial „ £30 0 0 —  —

T in —
Ingo t (minimum of

£303 1099.9% pu rity ) . . .  „ 0 — —
W ire, basis... . . .  per lb. 3s. lOd. — —■

Alum inium  Ingots . . .  per ton £85 0 0 — —
Spelter.............................  », £31 5 0 — —
Mercury (spot) W are­

house ................ p a r bo tt. £31 5 0 — —
Prices of galvanised steel wire and  steel tape  supplied by th e  
C.M. A. O ther m etal prices by  B .L  Callender’s  Cables L td
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Commercial Information
M o r t g a g e s  a n d  C h a r g e s

Nora.— The Companies Act of 1908 provide! that 
every Mortgage _ or Charge shall be registered within 
21 days after its creation, and thai 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, 
es shown in the annual summary, is given— marked 
with an *—followed by the date of the summary, but 
such total may have been reduced.

Co o per -Stew a r t  E n g in e e r in g  Co ., 
L t d . ,  London, W .—Oct. 6 , undertaking 
securing to  Carlton Security Co., L td ., 
£30 000 and  fu rth er advances n o t ex. there­
w ith £50 000; charged on factory  and  land 
agreed to  be purchased by  th e  co. in W orks 
R d ., Letchw orth, also general charge. * Nil. 
Dec. 27, 1944.

W e st o o l , L t d ., London, S.W ., tool 
infrs,—Oct. 11, £550 m ort. to  B ishop A uck­
land Rock Bldg. S o c .; charged on 77, High 
Seymour S t., Bishop A uckland. * £ 6  000. 
Jan . 2 , 1945.

W illiam  H e a p  a n d  Co. Lt d . M an­
chester, tool m akers.— Oct. 22, £750 sub- 
m ort., to Lloyds B ank  L td . ; charged on 
land a t  Delph, Saddlew orth. *£7 400. 
Ja n . 6 , 1942.

Coming
Friday, November 16 (To-day).

INCORPORATED RADIO SOCIETY OF GREAT 
BRITAIN.—I.E.E., London, W.C.2. “ Aerial
System s for the Radio A m ateur.” F. Char- 
m an. 6.30 p.m .

BRITISH INSTITUTION OF RADIO ENGINEERS.
—U n iversity  College, Southam pton. " E ngi­
neering M ethods in  the  D esign of the Cathode 
Ray Tube," Dr. H. Moss. 6.15 p.m .
Saturday, November 17.

I.E.E., N . Mm. St u den ts’ section .—Leeds.
"  E lectrical M achinery for Ship Propulsion,” 
W. J. B elsey. T.S0 p.m .
Monday, November 19.

I.E.E., MERSEY AND N. WALES CENTRE.— 
A nnual dinner.

BRITISH INSTITUTION OF RADIO ENGINEERS.— 
B irm ingham  Chamber o f Commerce, New  
Street. D iscussion. " P ost-w ar European  
B roadcasting."  A. H. Cooper. 6.15 p.m .

BIRMINGHAM ELECTRIC CLUB.—Grand Hotel.
“ L atest F ace Practice in  Coal M ining,” T. C. 
P aul. 6 p.m .
Tuesday, November 20.

ROYAL INSTITUTION OF GREAT BRITAIN.—
London, W .l. Lecture I (Course of two 
lectures on “ Recent Research Work in the  
D avy F araday Laboratory’ ” ); I , “ Atomic 
Movements in C rystals.” Mrs. K. Lonsdale, 
F.R.S. 5.15 p.m .
Wednesday, November 21.

I.E.E.. RADIO SECTION—London. W.C.2.
“ A M ethod of Increasing the  R ange of 
Y.H.F. Com munication System s by Multi- 
Carrier Am plitude M odulation,” J. R. 
B rinkley. 5.30 p .m .

C o u n t y  C o u r t  Judgment*
N o t ».— The publication of extracts from the 

" Registry of County Court Judgments" does not 
imply inability to pay on the part of the pertont named. 
M any of the judgmenti may have been settled between 
the parties or paid. Registered judgmentt are not 
necessarily for debts. They may be actions. But the 
Registry makes no distinction. Judgments are net 
returned to the Registry i f  satisfied in the Court books 
within 21 days.

J acob , H ans F ., 113, M anor R d ., Stech- 
ford, electrical salesm an. £65 15s. 3d. 
Sept. 4.

Ma r r o w , R. J .  (male), R adio Service, 
H artfo rd  P ark , N orthw ich, radio dealer, 
£13 13s. 8d. Sept. 13.

H illter , Maurice, 486, K ingsland R oad, 
London, E .8 (T rading as M oreburn’s 
Radio), wireless dealor- £16 7s. 4d. Sept. 
21.

Notice to Creditors
L e o m in st e r  E lectric S u p p l y  Co . L t d . 

(V oluntary W inding-up).—Creditors of the  
above com pany are  required  on or before 
N ovem ber 20, 1945, to  send in their nam es 
and  addresses w ith  particu lars of their 
deb ts  o r claims to  Mr. A rthu r M. Scott, 
of 24-30, Gillingham S treet, London, 
S .W il, liquidator.

Events
INSTITUTE OF F u el .—I n stitu tion  of M echani­

cal Engineers, London, S.W .l. “ H eat Trans­
m ission ,” Drs. M. F ishenden an d  C. Saunders. 
6 p.m .

INSTITUTE OF WELDING (WOLVERHAMPTON 
BRANCH).—V ictoria Hotel. “ E lectrical Tech­
nique in  R esistance W elding,” T. E. Calverley. 
' p . m .

Thursday, November 22.
INSTITUTE OP WELDING, S. WALES BRANCH. 

—N eath. " The W elding o f  A lum inium ,” Dr. 
E. G. West.

Thursday, November 22-23.
INSTITUTE OF METALS.—12, G reat George 

Street, London, S.W .l. Autumn general 
m eeting. 10.30 a.m . and 3.30 p.m . “ D olom ite  
Linings for Basic E lectric Arc F urnaces.” 
R. C. Bram pton. H. Parnham  and J. W hite 
(Nov. 22, 3.30 p.m .).

Friday, November 23.
I.E.E., MEASUREMENTS SECTION—London, 

W.GA. “ The Influence of Irrad iation  on the 
M easurem ent of Im pulse V oltages with 
Sphere-Gaps,” J. M. Meek. 5.30 p.m .

ASSOCIATION OF SCIENTIFIC WORKERS — 
Onward H all. 207, D eansgate, M anchester, 
lec tu re , “ Science To-day in  the U.S.S.R.," 
Dr. W. A. W ooster. 7 p.m.

JUNIOR INSTITUTION OF ENGINEERS.—39. V ic­
toria  Street, S.W .l. A nnual general m eeting. 
6.30 p.m .

Saturday, November 24.
I.E.E.. N.W. STUDENTS’ SECTION.—College o f  

Technology, Sackville Street, M anchester. 
Dance. 6.45 to 10.30 p.m .
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T h e  "  B R IT M A C  ” Range  o f S ing le  C o r d  C e ilin g  Sw itches and 
Sw itch p lu g s  is w e ll kn o w n . T h e  dem and  fo r  these A cce sso r ie s 
has been v e ry  heavy d u r in g  the  W a r ,  th e ir  use sh o w s  a c o n ­
sid e rab le  sa v ing  In insta llation  costs, due  to  the  e lim ination  of 
the  d rop -d o w n  o f  co n d u it  and cable. C e ilin g  Sw itch e s and 
Sw itch p lu g s  are  a lso  the  safest fo rm  o f c on tro l,  as they  are 
ope ra te d  by a sh o c k p ro o f  cord . T h e  type  illustrated. L ist 
N o .  P.2736, is the  Surface  type, " U n i v e r s a l ”  pattern  w ith  
2 "  fix in g  centre s, fo r  m o u n t in g  d ire c t  to  B.S. C o n d u it  B o xe s

Th e  “ B R I T M A C ”  Range  inc ludes the  fo llo w in g : -—

"  S tan d a rd ,”  pattern  5-am p. S ing le  Pole  one  and tw o -w ay , also 
D o u b le  Pole, Su rface  and Sem i-Recessed.

** U n ive rsa l ”  pattern  5-am p. S ing le  Pole  on ly, one  and tw o-w ay 
Surface  and Sem i-Recessed.

"  S tandard  ”  p atte rn  15-amp. S ing le  Pole, one -w ay, 10-amp. tw o - 
w ay, a lso  15 amp. D o u b le  Pole, Surface  and Sem i-Recessed.

C e ilin g  Sw itch p lu g s  available in 5 and 15 amp. S ing le  and 
D o u b le  Po le  types, tw o  and th re e -p in  End  E n try  patterns

M a y  w e  send  yo u  full details o f th is  Range  o f  " B R I T M A C  ”  
E lectrical A cce sso r ie s ?

E L E C T R I C A L  

A C C E S S O R I E S  
F O R  A L L  FIR S T -C LA S S  
I I N S T A L L A T I O N S

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

Te/ephone : 
«COCKS GREEN 
1 6 4 2  5  L I N E S

B r i  t  a  ni n i  a  W o r k s  
W h a r f d à l e  Rd.  T y s e l e y
B I R M I N G H A M  II

Telegram s-.
HECTOMAR"
BIRMINGHAM
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S E E I N G  L I F E  A G A I N  I N IT'S TR

C7o morro»'i cddealcdo

M akers of Portables, Spray Guns, Booths, 

.Ducting Com pressors, Automatics. 

F a n s, H o se , A ir  R e c t if ie r s ,  etc.

fome
M il l io n s  are  eage rly  aw a it in g  the  day w hen B rit ish  
in d u st ry  can o nce  again lift the  d rab  m o n o to n e s of 
w a r  from  th e ir  hom es. A f t e r  five years o f re stricted  
d om e st ic  o u tp u t, the  call w ill be fo r  gay, (de an , 
re fre sh in g  kC O L O U R .

T o  tho se  p lann ing  to  p re sen t t h e ir  p ro d u c ts  to^a  
w a it in g  w o r ld  (and w h o  i s n ’t  !) A e ra sp ra y  offer 
th e ir  sy stem  o f Ind u str ia l S p ra y in g  w ith  all e q u ip ­
m ent and fu ll co-ope ration . A e ra sp ra y  adv is in g  
techn ic ian s a re  at y o u r  se rv ice  at all tim es. C o n ta c t  
us to-day.

AERASPRAY

SYSIEN op S P * * ' ;  ZfPWHG
ÜSTHia l  s i# y

A E R A S P R A Y  M A N U F A C T U R I N G  C O .  L T D . ,  I V I C T O R I A  S T . ,  L O N D O N ,  5 . W . I
1 7 9 . 2 1 3  T H I M B L E  M I L L  L A N E .  B I R M I N G H A M .  7  A l t o  i t  M

MARCONI
M A R C O N I *  S W I R E L E S S  T E L E G R A P H  C O M P A N Y  L T D  T H E  M A R C O N I  I N T E R N A T I O N A L  M A R I N E

C O M M U N I C A T I O N  C O M P A N Y  L T 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

The service that 
ever sleeps . . .

All over the world and all round 
the clock, M arconi apparatus 
guides ships at sea and planes in 
transit. I t’s always on duty. 
F irst in the field for nearly 
50 years —  with the best team 
available for every new problem 
o f  w ire less  c o m m u n ica tio n s— 
Marconi’s are looking ahead to 
still greater developments in post­

war practice.
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Model T.300 and its 
graph.

A irco o led  -  Com pact - Silent - Sm ooth - R e lia b le

We shall be happy to discuss the 
future requirements of manufacturers 
tcho will be buying Lightweight 

Aircooled Engines.

TH E  N O R M A N  E N G I N E E R I N G
CO. LTD., WARWICK, ENGLAND.

1500 2000

The design of Norman Aircooled Engines has been perfected during 25 
years of manufacturing for a wide range of applications, and world-wide 
operating experience. Lightest engine in its own class, it is also one 
o f the best engineered of any class. Many thousands are on war 
service and their extreme mobility takes them right into the “front line.” 
For battery charging sets, lighting sets, transmitters, refrigeration _ and 
air conditioning, marine, aircraft, and all portable equipment requiring 
up to 3 h.p. this engine is unrivalled.
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E L E X C E L  LTD • V I C T O R  W O R K S -  B R O A D  G R E E N • 11 V E R P 0 0 L • 14

S O L O N  Industrial Type Electric 
Soldering Irons rated at 65 watts 
are now available for use where 
a low voltage system of supply 
Is employed. There are two 
models, one fitted with an oval 
tapered bit as illustrated, the 
other with a round pencil bit, 
and they will do the same 
class of w ork  as the well-known 
S O L O N S  of 65 watt rating for 
normal supply voltages.

Their design Incorporates the 
many special S O L O N  features, 
including the fitting of the heat­
ing element in side  the bit.

Both models can be supplied 
fitted with elements for 12 volts 
o r 24 volts supply, as required.

Complete with 6feet of H E N L E Y  
twin core flexible.

W rite  for details o f  the 
complete SO L O N  range for 
low and norm al voltages.

SOLDERING IRON for INDUSTRIAL USE
W . T. H EN LEY’S TELEGRAPH W O RKS CO. LTD.,

Engineering Dept., 51-53, Hatton Garden, London, E.C.I.

Post-Wat 
E L E C T R IC  FI RES



EV ER Y TH IN G  H A D  A  BEGINNING

November 16, 1945 THE ELECTRICIAN xxix

W e  think o f the aeroplane as a modem device, but its origin 
goes back to Leonardo da Vinci’s conception in the year 1500. Since 
then, many attempts were made with varying degrees o f success, to 
design machines that would take to the air. Illustrated is Henson’s 
machine of 1843, which was equipped with a 25 h.p. steam engine.

T here may be some doubt as to who 
made the first aeroplane that could 
rise in the air, but it is well known 
that we made the f i r s t  electrical ac­
cumulators to be fitted to B r i t i s h  a i r ­

c r a f t ,  also the f i r s t  British g r o u n d  

s t a r t e r  Batteries, and the f i r s t  British 
MOULDED BATTERY CONTAINERS.

Our experience has been gained 
from the year 1882, when we made 
the first storage batteries. They 
were used to supply light in the 
Royal Exchange, the Royal Mint, 
and other important buildings.

When you see those bomber engines 
leap into action, or the navigation 
lights of night flying aircraft, you can 
be certain that the energy is pro­
vided as a direct result of those 
pioneer days of 1882, when P. & G. 
and E.P.S. produced the first com­
mercial accumulators.

REPLATING
E nsure long and reliable service 
by having your present batteries 

replated by us.

PRITCHETT & COLD and E .P .S . CO. LTD .
Formerly the Electrical Power Storage Co. Ltd.

MADE THE FIRST BATTERIES

5 0  GROSVENOR GARDENS, LO N DO N , S .W . I Phone : Sloane 7164 Grams : Storage, Soweit, London

p g  15a, 44
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LEATHER APRONS
F O R  W E L D E R S ,  E t c -

N o .  615. M ade  o f  se lected Fu ll C h ro m e  
Sheep sk in . Len g th  a p p rox im a te ly  4 0 In. 
In c lu d in g  10 In. bib. F itted  J in .  leather 
straps o n  b ib  and w aist.

1 1  / h each- Plus 163%
■ ■ /  P u rch ase  T a x .

Sample on application. Delivery seven 
days. Terms Nett M IA . Carriage paid  

on orders over £ 5 .

WILLSON BROTHERS,
EP SO M , SU R R E Y . ’P hone  : Epsom  1293

Relays for all purposes

TEMPERATURE CONTROLLERS 

PRECISION RESISTORS 
•

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

IN D U S T R IA L
P O R T A B L E
V A C U U M

C L E A N  E RS

Plant in operation in factory, showing two operators at work.

This is the T.O.6, the latest addition ] B.V.C. installations help materially to 
to the famous B.V.C. r.ange of Portable promote better output by producing
Plant. Like all B.V.C. apparatus it healthier working conditions. Let us
combines efficiency with reliability. It help you with your dust problem,
solves the dust problem in factories, The advice of our Technical Staff is
workshops and warehouses. at your disposal.
T H E  B R IT IS H  V A C U U M  C L E A N E R  & E N G IN E E R IN G  C O . L T D .
Dept. 16/F, GOBLIN WORKS, LEATHERHEAD, SURREY. 'p h o n e :  A sh te ad  866.

Makers of the famous G O B L IN  ELECTRIC  CLEAN ERS



O u r extensive ' range covers all requirements for 
Bobbins used in the manufacture of Transformers, 
Chokes, Relays, Solenoids, No-Volt Coils, etc.

The Bobbins are manufactured by us in both “ Pirtoid,” 
which is a Laminated Bakelite Product, and Presspahn. 
They possess both high Electrical and Mechanical 

strength.
Ask Ifor "A T L A S ”  Bobbin Card M .12291 which covers all the require­

ments of the Small Mains Transformer Industry.

PIRTOID a* «»»“«BOBBINS
________________r  —
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5AVIS & TIMMINS II-
Head Office: B IL L E T  R O A D  ■ W A L T H A M S T O W  - L O N D O N  • E : I7

Telep ho ne: Larks w ood 2 J I J  (s is  lines)

H. CLARKE & CO. (MANCHESTER) LTD.
A T L A S  W O R K S ,  P A T R 1 C R O F T ,  M A N C H E S T E R

Small Turned Parts and 

Inserts made to order. 

Enquiries invited.
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DURATUBE tW IRE LTD/Ä?
f^FELTHAM-MIDDLESEX^ÎWÙÆ

tylUAłuHAiłiy- 
SfitUndA..

D U R A W lR E S D U R A CAB LES

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

¡[New and Second-hand Books 
on every subject. Stock of 
nearly 3,000,000 volum es— 

Books bought.

119-125, CHARING CROSS ROAD, 
LONDO N, W .C.2

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

PRESSPAHN.LTD.
Electrical Insulative Material Manufacturers

T e le p h o n e  j 
B R A D F O R D  5050

Telegram s & Cables : 
" P R E S S P A H N "  

B R A D F O R D

38 WELL ST., BRADFORD, England

in mind
It’s a name to remember where internal 
telephonic communication is concerned, 

It stands for a service that combines 
reliability with efficiency, economy 
with value. Ericsson is the name. 

Remember to consult us.

E R IC S S O N  T E L E P H O N E S  L T D . 

56, Kingsway, London, W.C.2. 
(T el. HOLborn 6g}6)
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IMIV1EPIATE DELIVERY

A ero E lectric  Tool .Vlamffacturiiisi C o . L td
Road. Ardwick. M anchester. 12,

V EN T• AXIA LTD. 9 VICTORIA STREET. L O N D O N / SAV.I
AND AT-CtAiCOW *C MANCHESTER

If delivery is important 

send your enquiries 

for

COTTON & PAPER COVERED
AND

COTTON BRAIDED H.C. 
COPPER WIRES & STRIPS

to:

Tham es Wire & Gable Co.Ltd.
BA TH  H A L L  W O R K S ,

BELL LANE, H O DDESDO N, HERTS.
T e lep h o n e  : H O D D E S D O N  2485

AJ.D. APPROVED
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ELECTRICAL  —  — ---------- CO., LT D.
T R A F F O R D  P A R K  -  M A N C H E S T E R  Î7.

J/A403

I M P R O V E  Y O U R  L I G H T I N G  ¡o  c o n s u lt a t io n  w ith  
4 M E T R O V  IC K ’S I L L U M I N A T I N G  E N G I N E E R S

¿T inted  in  i i r s a t  B r ita in  by Strakbr  B rotusrs L t d ., 194-200, B ishopsgate , E .C .2, a n d  pub lished  by 
B kkk B rothxbs, L td'.,  a t  B ouvcrie  H ouse , 154, F lee t S tree t, L ondon , E.C.4..—F rid a y , November 28, 1945.


