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The capital Siyma. 

iti mathematics, is a symbol 

mcaniny 6 the sum o f9.

The Philips emblem 

in every dap life, is a symbol 

meaniny the sum of expert desiyn9 
shilled norhmanship and 

yood materials.

P H I L I P S
LA M PS  - RADIO - X-RAY - C O M M U N I C A T I O N S  E Q U I P M E N T  

AND ALLIED ELECTR I CAL  PR ODUCTS
PH IL IP S  L A M P S  LTD.. C E N T U R Y  H O U S E .  S H A F T E S B U R Y  AVE ., L O N D O N .  W .C .2  ( i 27h )



THE ELECTRICIAN December 14, 1945

As modern industrial technique meets the demand 

for faster output, the tendency is towards larger and larger 

workshop areas, and the efficient lighting of these areas becomes 

a specialised problem . . . osir a  high pressure mercury 

vapour electric discharge lamps provide a good alternative to 

daylight itself for large areas. They give a steady diffused 

light that illuminates every detail of the work in progress — 

nearly three times the light available from tungsten lamps 

using the same amount of current. Is there a large-scale 

lighting problem in your plant ? Let g .e .c . lighting 

engineers show you how easily and inexpensively 

that problem can be solved with o sir a  lamps.

OSIRA
LÄMPSPRODUCT 

FOR A.C. C IRCU ITS O NLY

O S IR A  H .P .A I.V . O S IR A  H .P .M .V . 
Electric Fluorescent Electric
Discharge Lamp Discharge Lamp

Advt. of The General Electric Co. Ltd., Magnet House, Kingsway, London. W .C .2



W.  T.  H E N L E Y ’S T E L E G R A P H  W O R K S  CO.  LT D .
5 1 - 5 3  H A T T O N  G A R D E N ,  L O N D O N ,  E # C * I  crams!tHCNicrf^srnn!,Kondom

T H E R E ’S A L W A Y S  R O O M  F O R  A  H E N L E Y  D W A R F
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pretty cjooc! eh ! jus* 
nine Inches from back to fron!

And see how snugly it fits 
against that w a ll! You’ll never 
have any bother finding room 
for a Henley Dwarf Pillar. If 
you want to you can build it 
into the wall and it will still be  
just as accessible.
If you are not familiar with

HEN LEV

T Y P E

D IST R IB U T IO N
PILLARS

write for Catalogue WA.5.



Britain's new houses 
will need 

miles and miles of

rubber-insulated and 
P.V.C. therm oplastic cables
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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.

S IE M E N S  E L E C T R IC  L A M P S  & S U P P L IE S  LTD ., 38/39 U P P E R  T H A M E S  ST R E E T , L O N D O N ,  E.C.4.
Branches a t  Belfast, Birmingham, Bristol, Cardiff, Dublin, Glasgow, Leeds, Liverpool, M anchester, 

N ew castle-on-Tyne, N ottingham , Sheffield.



“ B Y ” S W I T C H G E A R
is now giving efficient service 

in substations and industrial 

plants throughout the’world.

Manufactured by

F E R G U S O N ,  P A I L I N  LI MI TED
M A N C H E S T E R  II. E N G L A N D
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’« io n e : DROYLSDEN 1301 (8 lines.) 
BIRMINGHAM: Sutton  Coldfield 27+4.

LO N DO N  : Tem ple Bar 8711/2. 
G LA SG O W : C entral 5080.
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RECTIFIERS
FOR TRACTION  

AND INDUSTRIAL  
SERVICE

USED 
THROUGHOUT 

THE WORLD

S o m e  o f  th e  
L A R G E S T  
R E C T IF IE R  
IN S T A L L A T IO N S  
IN  T H E  W O R L D  
a re  o f  
B T H  M A N U F A C T U R E

N o o th e r  m a n u fa c tu re r  h a s  such a  
w ide exp erien ce  in the a p p lic a tio n  o f  g l a s s - b u l b  t y p e  
M ercu ry  A rc  R e c tifie rs  o f  A L L  T Y PE S

SPECIFY  BTH

THE BRITISH THOMSON-HOUSTON COMPANY LIM ITED, RUCBY, ENGLAND. A 3 5 I3 /2 C

ó
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AND GOOD WISHES 
TO ALL

W a I CJVOVr
USERS  FOR 1946

S. W O L F  & C O ., LTD ., P IO N E E R  W O R K S ,  H A N G E R  L A N E ,  L O N D O N ,  W .S, P ER iva le  5431-3

3-MO



IT C C l

N O R M A N  E N G I N E E R I N G  CO. LTD.  

Warwick .  Telephone, Warwick 4 48
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ewer
Fully,  d e s c r i p t i v e  S. i l l u s t r a t e d  
D a t a -  S h e e t  (.!■s t a m p } ' f  r o m  '

L I G H T W E I G H T  A I R - C O O L E D  P E T R O L  E N G I N E S

Cogent N . 104
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E L E C T R O L U X '

I I E  F i t  !  G  E  R  A T O K S

o p e r a t e  e q u a l l y  w e l l  

by  E L E C T R I C I T Y ,  G A S  

or P A R A F F I N  . . . . 

M i a v i a  y  n o  m o v i n g  

p a r t s , E l e c t r o l u x  

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

s i lent  a n d  free from

v i b r a t i o n ................

64B u i l t - i n 99 a Mid F r e e  

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

wil l  be ava i lab le .

ELECTROLUX LTD. LU TO N  BEDS
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M ade to B.I. Callender’s s tan d  

ards o f quality, B.I. Ca llender’s 

C otton  Covered W ire s  and 

Str ip s are justly  renowned for 

the ir consistency of covering, and of space 

factor. T he ir un ifo rm ity  counts w ith  the 

discern ing production engineer. M ade  

with standard w hite cotton coverings o r  

w ith  coloured tracer thread, as desired.

BRITISH INSULATED CALLENDER’S CABLES LTD
N O R F O L K  H O U S E ,  N O R F O L K  S T R E E T ,  L O N D O N ,  W .C .
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GLOVERS p l i a b l e  a r m o u r e d  CABLES

High P re ssu re  T ra i le rs  fo r  use in Q uarries ,

O p en -cast  W o r k in g s ,  G rave l-p its ,  etc.

Head Office:

W . T. G L O V E R  & Co. Ltd.
TRAFFORD PARK MANCHESTER 17.

Designed to reduce danger to 

workm en as recommended 

in circular No. 87 of 

H.M. M ines Dept.

Medium Pressure  

T ra i le rs  fo r  use 

w ith  " T e m p o r a r i l y  

F ixed ”  A p p a ra tu s  such as 

C o n v e y o rs ,  Loaders,  and th e  like.



ht a id s .. 
roiiucnon

I M P R O V E  Y O U R  L I G H T I N G  in  c o n s u lt a t io n  w ith  
-U ET R O V IC K ’S IL L U M IN A T IN G  E N G I N E E R S
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T h e  illu s tra tio n s  o n  th is  
p ag e  sh o w  a few  installa* 
tio n s  o f  M etro v ick  Engine 
T y p e  G en era to rs .

ljO O O kW M ctrov ickE ngine 
T y p e  A lte rn a to r  w ith  closed  
c irc u itv e n tila tio n . In s ta lle d  
in  th e  W e s t In d ie s  an d  
d riv e n b y a C ro ss le y  P re m ie r  
Vis*a*Vis 2 1 2  r .p .m . Gas

3 7 5  B .H p .3 7 5  r.p .m . B ro w ett 
L in d ley  S team  E ngine d riv ing  
a  M e tro v ick  2 5 0  k W  4 ,0 0 0  
V o lt A lte rn a to r  a t  a C hinese  
C oa l M ine .

4 5 0  k W  M etrov ick  A lte rn a to rs  
d riv en  by  Beiliss &. M orcom  
D iesel E ngines in  a B ritish  P ow er 
S ta tio n .

C/A/I 01

1 o f  2 M etro v ick  120 k W  500  
r .p .m . A lte rn a to rs  d r iv e n  by  a 
B eiliss &  M o rco m  S team  E ngine 
a t a L au n d ry .



BRANCHES: London. Birmingham, Cardiff,'BathJManchester, Leeds, Newcastle, Glasgow, Belfast, Dublin.
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M E T A L C L A D  
A I R  IN S U L A T E D

SWITCHGEAR

VERTICAL
I SOLATION  

PATTERN.
Photograph shows an installation 
consisting of a 10-panel V.A.5 metal- 
clad air insulated switchboard.

R A T IN G S
2S0 M V A . 6-6 kV. A S T A  Certificate No.707 
250 M V A . 11-0 kV. „
150 M VA. 6-6 kV. „
ISO M V A . 110 kV. „
100 M V A , 3-3 kV. „
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SECURITY 
MEASURES

TIE BOLT
This Bolt was originally turned from 
Round Bar and Milled-, or manu
factured as a Hot Brass Stamping.
Cold Forging showed an approxi
mate saving of 70% in material.

Specialists in Cold F o rg in g ; Roll T hreaded S crew s; Solid and Tubular R ivets; Nuts and 
Bolts in all m e ta ls ; Small P ressings; Auto and Capstan-turned Parts.

LINREAD LTD., STERLING WORKS, COX STREET, BIRMINGHAM 3
TELEPHONE No. CEN. 3951 P.B.X. . TELEGRAMS: "LINREAD BIRMINGHAM." 
London Office: Clifton House, Euston Road, London, N .W .l. Tele. No. Euston 8261



A  C. SC O T T  & Co. Ltd., C R O M A L O Y  H O U SE , C IT Y  RD., M A N C H EST ER .
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A Monument to 
Efficiency

In  a single passage through the Metafilter, trans
former and heavily carbonized switch oils can be 
completely freed from all suspended impurities ; 
and all traces of sludge and moisture removed 
—a monumental tribute to the efficiency of the 
Metafilter.

The Metalfilter is economical and easy to 
operate ; and can be used on switches and 
transformers while under load.

CjHetamtmtiorijp
T H E  M E T A F IL T R A T IO N  COM PANY L T D . 
BELGRAVE ROAD - HOUNSLOW, MIDDLESEX.

Telephone: Telegrams:
Hounslow 1121/2/3. Metafilter, Hounslow'

W e  t o o  are  e x p e r t s ,  th o u g h  

in a d i ffe ren t  field o f  R esistance 

—  and you  can’ t  beat] C ro m a lo y  

w ire s .  T h e y  a re  th e  result  o f  

years  o f  s tu d y  and cater ing  fo r  

th is  h igh ly  specialised field 

exc lu sive ly .

E L E C T R IC A L  R E S IS T A N C E  W IR E S



We are emerging into a  new era of light. The black-out 

years have been abundantly productive in the science of 

lighting and new Crom pton Lamps are almost ready for 

the peace-time trade drive.

momPTon
Lumps

fo r  the LATE S T in lighting

C R O M P T O N  P A R K IN S O N  L I M IT E D , E L E C T R A  H O U S E , V IC T O R IA  E M B A N K M E N T , L O N D O N , W .C .2
Telephone: TEMple Bar 5911 Telegrams:-Crompcrk, Estrand, London
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Things are coming to light—



Standard Tele phones and Cabios Limited
N E W  S O U T H G A T E ,  L O N D O N . N . J I

D ecem ber 14, 1945X V l l l

ir  S E L E N I U M  ^

S t t iß r C t l
V  R E C T I F I E R S  >

>gj E p f*

A  Standard DEVELOPMENT 

SELENIUM RECTIFIER C O N S T R U C T IO N

CEN T R E  Contact is not exactly a new development in S.T.C. Selenium 
Rectifier design, but it is an invention of which we, as the origina

tors, may justly be proud. It provides a solid assembly which is 
impervious to shock and vibration and permits the rectifier to be 
finished to withstand the most severe conditions of humidity and 
temperature. Thus, during the war years, continuous research has 
added Its quota to an already famous product of Standard Telephones 
and Cables, Limited.

it’ s CENTRE CONTACT that matters
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"N O W , REGARDING OUR LIGHTING PLANS —  "

LIGHTING A ll concern- 
ADVISORY ed toith the
, r „ v l r c  installation  
S E R V I C E  orre„evialo f
lighting are invited to com
municate with our Lighting 
Advisory Service, Bridle 
Path, Watford. Phone 5 8 1 1 .

'"PHE importance of planned lighting 
cannot be exaggerated. Sufficient 

light is not enough. M odern practice takes 
heed of the psychological and aesthetic aspects 
as well as the “ fitness-for-purpose” of a 
lighting installation. Appearance, quality, 
accessibility and economy are other vital 
considerations ranging far beyond the ques
tion of actual light. All are catered for by 
the famous Mazda range o f lamps and fittings.

L A M P S  IN  FITTINGS

The British Thomson^Houston Co. Ltd. 
Crown House, Aldwych, London, W.C.2.
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VARIACf
r e g u l a t i n g !
TRANSFORMERS

& & & *
* cn d \r„.Type 50 B Variac 
handling kVA at 230 V in, repre
sents a valuable addition to the 
Variac range, and will find many 
applications in industry.

50 B 7 kVA. Input 230 V  (tap at 115 
V), output 0-230 o r 0.270 V. Rated 
current 20 amps. Max. 31 amps.

Excellent deliveries against I A Priorities. Other 
Variac types range from 165 watts to 7 kW . 
Write for Bulletin 424 B and Circular 743 for 

complete data.

m i

m n l l l l l M J I f f i
w

EUURKAt AND RADIO LABORATORY APPARATUS IT(

180 T ottenham  C ourt Road, London, W .l
Telephone: MUSeum 302516 

and 76  O L D H  ALL  S J R E E T ,  L I V E R P O O L  3 LANCS

B E R T

iley
L  T  D  . JW

MILKSTONE SPRING WORKS. ROCHDALE. LANCS 
F HONE: ROCHDALE 2237-8. ’GRAMS- "RILOSPRING "



Sm all Turned Parts and 

Inserts made to order. 

Enquiries invited.

____________________________________________________ I   1
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PIRTOID cot «omc BOBBINS

^OAVIS& TIMMINS I?
Head Office: BILLET ROAD • WALTHAM STOW  - LONDON ■ E .I7

T r lrp h on « : L irlisw ood  2313 (« X  tine*)

H. CLARKE & CO. (MANCHESTER) LTD. i Ä K Ä
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

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

The Bobblnsare manuiactured by us In both "  Pirtoid,” 
which Isa  Laminated Bakellte Product,and Presspahn. 
They possess both high Electrical and Mechanical 

strength.
Ask for. ** ATLAS * ' Bobbin Card M .I239 I which covers all the require

ments of the Small Mains Transformer Industry.
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M ISCELLANEO US A D V ER TIS EM EN TS
None o f the situations advertised in these columns 

relates to a m an between the ages o f  18 and  50 inclusive, 
or a woman between the ages o f  18 or 40 inclusive} unless 
he or she is excepted from the provisions o f the Control o f  
Engagement Order, 1945, or the vacancy is fo r  employ
ment excepted from  the provisions o f th a t Order.

SIT U A T IO N S  VACANT

A N E lectricity  Supply A uthority  in the Home 
■^Counties in v ites  applications for the follow 
in g  vacancies:—

(a) 6 E lectricians for the m aintenance and  
.repair of dom estic electrical apparatus  
o n  consum ers’ prem ises.

(b) 1 A ssistan t E lectrician  for W orks M ain
tenance—D.C. and overhead experience  
essentia l.

(c) 4 W iremen.
(d) 2 Overhead Linesmen for H.T. lin e  con

struction  and m aintenance.
(e) 1 Plum ber Jo in ter for 11 kV jo in tin g .
(f) 1 E lectrician  for Cooker R epair Shops 

and Factory m aintenance.
(g) 1 Tracer or Junior D raughtsm an for  

M ains Records, etc.
(h) 2 Meter Testers an d  Repairers.
D istr ict Rate® w ill be paid. A pplicants to

ind icate clearly  the particu lar  vacancy for  
which they are app ly ing , and include the fol
low ing inform ation  in  their rep ly:—

Age.
W hether m arried or sing le .
T rain ing and experience.
Last c iv ilia n  em ploym ent and nature o f  

work.
A t present the Control of Engagem ent Order 

lim its the age of Male A pplicants to  m en  
under 18 years or over 51 years o f  age. 
A pplicants w ho are thereby prevented from  
changing their  em ployer m ay m ake an app li
cation , which w ill be retained for considera
tion when the restriction  is  removed.

Class A m en on leave ju st  discharged from  
the Forces m ay apply—irrespective of age— 
provided their period of leave has not expired.

Women under 18 yea rs or over 41 years of 
age m ay apply for vacancies (a), (g) and (h).

This advertisem ent is published by perm is
sion of the M inistry o f  Labour and N ational 
Service.

R eplies to  Box L.Q.M., “ THE ELECTRICIAN,” 
154, F leet Street, London, E.C.4.

HHMcL/MC.

APPLICATIONS are invited from  engineers  
or physicists to undertake research on 

problems associated  m ainly  w ith transform er 
design, m anufacture and operation. Previous 
experience o f  transform er design is  desirable  
but not essentia l. S tartin g  sa lary  would 
depend on qualifications and experience, and 
would probably be from  £450 to  £650 per 
annum , exclusive o f  cost o f  liv ing bonus in 
accordance w ith  the W hitley sca le  and  super
annuation  under the F.S.S.Ù.

A pplications to be sent by 4th January , 1946. 
to the Secretary, The B ritish  E lectrical &  
A llied Industries Research A ssociation, 
15. Savoy S treet, London, W.C.2.

The M inistry of Labour and N ational Service 
(Technical and Scientific Register) have given  
perm ission under the Control o f Engagem ent 
Order, 1945, for the advertisem ent o f th is  
vacancy.

Tj' LECTRICI AN S and E lectrical Fitters'
•‘-'w anted. In sta lla tion  and m aintenance. 
Perm anency.—Box No. 631, Mason-P.eacock 
Ltd.; 184, Strand, W.C.2.

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

L O N D O N  C O U N T Y  Ö 0 U N C I L .

T>EQUIRED a t  the South E ast London 
AVTechnical In stitu te , Lewisham  W ay, S.E.4, 
full-tim e T eachers o f E lectrical Engineering  
subjects w ith  expedience in  Com m unications, 
Power G eneration, or D istribution  E ngineer
ing, in  January, 1946.

Work includes O rdinary and H igh N ational 
certificate courses fo r  day and evening  
students. Some teaching in  th e  Secondary  
Technical School.

C andidates m ust be graduates, or hold  
equivalent qualifications, and have had good  
in dustria l or professional experience.

Teaching experience a n  advantage. S a la r y : 
Burnham  scale, viz., £300-£15-£525, p lus London 
allow ance, m inim um  £36 p.a.

Commencing sa lary  according to qualifica
tions, teaching and  in dustria l experience. 
A pplication  form  from the Education Officer 
(T.I.), County H all, S.E.l (stam ped addressed  
envelope necessary), returnable by 18th 
January, 1946.

H.M. Forces personnel abroad should apply  
by letter.

T E N D E R S

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

CONTRACT No. 715.

T H E  E lectricity  Com m ittee are prepared to 
A receive tenders for the supply and delivery  

of the under-m entioned equipm ent:—
ONE fourteen panel 11 k v , 3-phase, 150 MVA 

R upturing Capacity W orks A uxiliary  
Switchboard.

Contractors desiring to subm it tenders m ay  
obta in  Specification and Form of Tender a t  
th is  office on m aking a  deposit o f £2 2s. Od.. 
which sum w ill be refunded on  receipt o f a 
bona-fide tender.

To m eet the convenience of Contractors, 
two copies o f the Specification w ill lie fur
nished; additional copies m ay lie purchased  
a t a  cost of £1 Is. Od. per copy.

A ny person or firm sending in  a  tender w ill 
be required to  com ply w ith the Standing  
Qrders o f the Council re la tin g  to  the “ Pre
vention of Corruption ” and to the  standard  
rates o f w ages and proper hours and condi
tions o f labour. A p rin t o f the  Standing  
Orders m ay be obtained  from the Departm ent.

The tender an d  accom panying documents, 
filled up as directed, m ust be enclosed in the  
official envelope supplied w ith th e  Specifica
tion, which sh a ll not bear a n y  nam e or m ark  
ind icating the sender, to  be delivered to the 
Town Clerk, Town H all, Sheffield, 1, not later  
than  the  first post on Monday, 28th January, 
1946. Tender® received, a fter the tim e stipu
lated  herein  w ill n ot be considered.

The Com mittee do not bind them selves to 
accept the low est or any tender.

JOHN R. STRUTKERS, 
General M anager and Engineer. 

Commercial Street, Sheffield, 1.
December, 1945.

R E P A IR S

(LOOKERS.—We can  g ive good deliveries of 
^  Sheet Metal V itreous Enam elled Electrio  
Cooker p arts.-JO H N  KING & SON (ENAMEL- 
LERS), Ltd., PYRO WORKS, WHITTINGTON 
MOOR, CHESTERFIELD. Phone: Chesterfield 

5305.
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F O R  SA L E W A N TED

CjEARCHLIGHTS (sale or hire), Carbon Rods, 
" E b o n ite , F ibre H ightensite, Porcelain  
H ouse-wiring and other Cleats, Reels and 
Knobs, M irrors, Lenses, Lamp Lowering and 
Suspension Gear, T.R.S., lead and oth©. 
Cables, W inches (hand), hundreds of thousand* 
in use, etc.—London Electrio Firm, Croydon.

T FATHER FINGER STALLS—Made of 
" C h ro m e Hide. Very strong and hard 
w earing. Length 3 in. Price 4s. per doz. 
Prom pt delivery. Sample on application .— 
W illson Brothers, In d u stria l C lothing Manu
facturers, Epsom, Surrey.

D R Y  C E L L S .
LD-ESTABLISIIED firm now in  production  

v -'o f  a ll types of dry cells. D.R.3 speciality . 
D elivery ex works. Q uotations by request. 
Contracts invited.—The Abies B attery  Co., 
117, A nerley Road, A nerley, S.E.20.

"PACKING CASES, a ll sizes and descriptions, 
for Home and Export Trade; a lso  S/h . 

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

D f MOTORS, h and J h.p., voltages 25, 32, 
•'-*•50, 100/115 and 200/250. S u itab le re

frigerators, lathes, w ashing m achines, etc. 
U nused m otors, £7 15s. each; reconditioned, 
£5 15s. Other sizes ava ilab le.—Johnson
E ngineering, 86, Great Portland Street, W.l. 
MUSeum 6373.

P L A N T  F O R  S A L E .

1 7-kV, 2-phase, 50-cy. M etropolitan-V icker s 
x  1 000-kVA Transform er Control Cubicle, j  
independent m ounting, com plete w ith cable i 
sea lin g  box, 3 400-amp. type F s.p. iso la tin g  : 
sw itches, 1 400-amp. B.B.H.5, 2-pole au tom atic • 
hand-operated oil c ircu it breaker, 2 current 
transform ers, 2 voltage transform ers, 2 am 
m eters, 2 k ilow att hour m eters, type N.E.,
1 voltm eter, m ounted in. non-interlock sheet 
stee l cub icle w ith  doors inter-connections, 
w iring, fuses, labels and earth bar. Ab so 
lutely  new and  unused.

1 5-kV, 3-phase, 50-cy. M etropolitan-Vickers 
1 000-kVA Transform er Control Unit, Drawout j 
Truck Cubicle Type, including 1 set 3 m ain  
busbars, neutral busbars, neutral link,
1 400-amp. B.B.H.5. 3-pole autom atic hand- 
operated oil c ircu it breaker, fitted  w ith  3 over
current releases, current transform ers, volt
a g e  transform ers, 1 am m eter, 1 voltm eter.
1 power factor m eter, 1 k ilow att hour meter,
1 se t of synchronising receptacles mounted on 
draw out truck cubicle, w ith m ain  m eter inter
connections, sm all w iring, fuses, labels and i 
earth  wire. Abso lute l y  new and unused.

6 125-kVA. 5 000/230-volt, 3-phase, 50-cy. Trans
formers, M etropolitan-VickeTS: also 2 F lat 
Back S late Panel Switchboards, 4 panels per | 
board fitted w ith  M.Y. hand-operated 300-amp. j  
oil sw itches, am m eters, voltm eters, current j  
transform ers, busbars, iso la ting  links and 
w iring.
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E x p o rt P rospects

SP E C IA L  a t te n t io n  h as been  d raw n  to  
th e  e x p o rt position  b y  th e  p u b lica tion  

la s t  w eek of a  W h ite  P a p e r  dealing  w ith  
th e  s ta tis tic a l m a te ria l re la tin g  to  th e  
W ash in g to n  conference o n  th e  A m erican 
loan , a n d  by  th e  s ta te m e n t m ad e  b y  
L o rd  W a r d i n g t o n  to  shareho lders of th e  
B a n k  o f L ondon  a n d  S ou th  A m erica, in  
w hich  he gave em phasis to  th e  need  for 
a  qu ick  re s ta r t  of th e  flow o f B ritish  
m a n u fa c tu re s  to  L atin -A m erica. A s th e  
e lec trica l in d u s try  ap p e a rs  to  b e  th e  
m o s t flourishing of our ex p o rtin g  trad es, 
b o th  th e  W h ite  P a p e r  a n d  th e  s ta te m e n t 
■warrant consideration .

F ro m  a n  e lec trica l p o in t o f view  th e  
position  is  n o t  a s  d iscourag ing  as  th e  
general p ic tu re , for w ith  elec trical ex 
p o r ts  d u rin g  th e  n in e  m o n th s  J a n u a ry  to  
S ep tem b er of th e  c u rre n t yea r, v a lu ed  a t  
£18 626 026, th e  com parison  w ith  1938

show s a n  im p ro v em en t of £2 632 489, as 
a g a in s t a  decline i n . genera l ex p o rts  of 
£81 320 000. T h e  reaso n  fo r th is  depres
sion of ou r overseas tr a d e  is, of course, a  
legacy of our w ar effort, a n d  th e  conse
quence of a  d e lib e ra te  a c t  of policy. A ny 
a t te m p t d u rin g  th e  w ar y ea rs  to  m a in ta in  
our- ex p o rt tra d e  a t  a  h igh  level w ould  
h ave  in ev itab ly  stood  in  th e  w ay  of th e  
full m ob ilisa tion  of o u r  m an-pow cr, p ro 
du c tio n  c a p a c ity  a n d  m ate ria ls , w hich 
op e ra tio n s ag a in s t G erm an y  a n d  J a p a n  re 
qu ired , a n d  i t  is only  d u e  to  th e  f a c t  th a t  
th e  o u tp u t of th e  e lec trica l in d u s try  is 
m ore a d a p ta b le  to  m ilita ry  needs th a n  
m an y  o th e rs  t h a t  th e  in d u s try  h a s  been  
ablo to  m ake  so qu ick  a  recovery  in  th e  
ex p o rt field. A ccep ting  th a t  policy  to  
have been  necessary  a t  'the tim e, how- 
over, is no  reason  w hy  th e  in d u s try  of 
th is  co u n try  should  co n tinue  to  sacrifice 
i t s  ex p o rt tra d e , a n d  s till less does i t  
ju s tify  th e  con tro l a n d  fru s tra tio n  to  
w hich  m an u fac tu re rs  a re  be ing  sub jec ted .

T here  h as been ta lk  in  official circles of 
o u r ex p o rts  be ing  s tep p ed  up  in  th e  n e x t 
few  y ea rs  to  a  50 p e r cen t, increase over 
o u r p re-w ar to ta l, b u t  w hen  th e  p o te n tia l 
p ro duc tion  cap ac ity  of th e  co u n try  is  
considered, th e  possib ility  of a tta in in g  
a n  o u tp u t of su ch  m ag n itu d e  is m ore 
d ifficult th a n  m ay  a t  f irs t be  realised . A t 
th e  m o m en t a  h igh p e rcen tage  of o u r in 
d u stria l p la n t is d u e  fo r rep lacem en t on 
acco u n t of age o r  w ear, inc lud ing  th e  
p la n ts  o f those  m an u fac tu re rs  w hose job 
i t  is to  m ake those  rep lacem en ts, w hile 
m an y  of th e  m a te ria ls  needed  in  th e  
m an u fac tu re  of new  processing  eq u ip 
m e n t a re  b y  n o  m eans a s  read ily  a v a il
ab le  a s  in d u s try  requ ires. M echan isa tion  
a n d  e lec trification  of in d u s try , if carried  
o u t  to  an  e x te n t h ith e r to  hoped  fo r b u t  
nev er a tta in e d , w ould  go a  long w ay  to 
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w ard s ra ising  th e  tem po  of p roduction , 
b u t, here  again , before  th o  su p p ly  in d u s 
t r y  w ould be  ab le  to  ca rry  th e  e x tra  load 
w hich such e lec trification  w ould  create , 
th e  g enera ting  cap ac ity  of th e  co u n try  
w ould need  to  h av e  a g rea te r m arg in  of 
reserve p la n t  th a n  is now  th e  case. I t  
is tr u e  th a t  th e  C en tra l B o ard  h a s  a  five- 
y e a r p lan  fo r pow er s ta tio n  ex tensions, 
b u t, i t  should  be rem em bered , o f th e  
£150 000 000 p rogram m e to  be  carried  
ou t, a  fa irly  h igh p ro p o rtio n  of th e  ex 
p en d itu re  will b e  abso rbed  in  replacing, 
for reasons a lread y  exp la ined  in  these  
pages, g en era tin g  cap ac ity  w h ich  is well 
over age.
Tools for the Job

L O R D  W  A R L IN G T O N  h as  suggested  
th a t  th e  L a tin -A m erica  d em an d  for 

im p o rted  goods is so u rg e n t th a t  a n y  d e 
lay  in  o b ta in in g  B ritish  m a n u fa c tu re s  
m a y  re s u lt in  o rd e rs  be in g  re lu c ta n tly  
d iv e r te d  elsew here. B rit is h  e x p o r t policy, 
ho  urges, sh o u ld  b e tw o-fo ld— first, to  s t a r t  
sh ipm en ts, even  if  th e y  a re  on ly  to k en  
sh ipm en ts, so a s  to  estab lish  a  b rid g e
h ead  a n d  th e rea fte r  to  ex p an d  from  
th a t  bridgelioad. B y  follow ing ,in th e  
y ea rs  to  com e tho  exam ple  se t in  th e  
w ar years , i t  m a y  bo possib le fo r in d u s
try  to  resp o n d  to  b o th  th e  ap p ea ls  of 
th e  G overnm en t a n d  th e  d em an d s of 
L atin -A m erica , b u t  befo re  a n y  serious 
a t te m p t to  do so can  be  m ade, i t  m u s t be 
afforded th e  o p p o rtu n ity  o f overhau ling  
i t s  p ro d u c tio n  cap ac ity , a d d in g  m odern  
m ach ines a n d  rep lac ing  p la n t w orn  o u t 
u n d e r  w a r-tim e  s tra in . H ow  soon such 
a n  o p p o rtu n ity  m ay  p re sen t itse lf is d e 
p en d en t, n o t upon  in d u s try , b u t  upon  
those  M inistries a n d  o th e r  G overnm en t 
d e p a rtm e n ts  w hich  con tro l th e  a lloca
t io n  of m a te ria ls  a n d  labour. In d u s try  is 
over an x ious to develop its  e x p o rt trad e , 
b u t  a t  th e  m om en t i t  is w aiting  fo r th e  
tools, w hich only  a  m ore rea lis t p o in t of 
view  on th e  p a r t  o f officialdom w ill p u t  
in its  hands.
Electrical Exports Still R ising
H P  HF. figures g iven in ou r la s t issue 

w ith  respec t to  e lec trical ex p o rts  d u r
ing  th e  first n ine m o n th s  of th e  y e a r are  
m ade  still m ore in te re s tin g  b y  th e  fac t 
th a t  im proved  cond itions co n tinued  d u r
ing O ctober, w hen  sh ip m en ts  of e lec tri
cal goods an d  a p p a ra tu s  w ere va lued  a t  
£1 488 309. T h is  a m o u n t is exclusive of 
m ach inery  expo rts , w hich  a lw ays swell

th e  to ta l, b u t  of w h ich  th e  B oard  of 
T rad e  re tu rn s  give no de ta ils  u n til th e  
end  of each  q u a rte r . Confining our re 
m ark s to  e lec trical goods a n d  a p p a ra tu s , 
how ever, th e  position  is still encouraging, 
for th e  O ctober figures com pared  w ith  
a  m o n th ly  av e rag e  for 1938 of £1 119 200, 
re p re se n t a n  increase  of £369 100, a n d  an  
im p ro v em en t - of £435 201 over tho  sam e 
m o n th  of 1944. O n th e  im p o rt side th e  
figures for O ctober a re  also encouraging, 
for a t  £717 534 accep tances w ere low er 
b y  £1 254 641 w hen com pared  w ith  tho  
co rrespond ing  m o n th  la s t  yea r, though  
h igher b y  £458 634 w hen  c o n tra s te d  w ith  
th e  average  m o n th ly  figure of £258 900 
for 1938. T h e  fav o u rab le  balance  of ex 
p o rts  over im p o rts  d u rin g  O ctober w as 
th e  f irs t fo r a  long tim e  a n d  rep re sen ts  
a t  £770 775, a  declino of on ly  £79 525 
w hen com parison  is mad© w ith  th e  
figures ob ta in in g  for th e  sam e m o n th  in 
th e  las t p re-w ar year.
A “ Coal Electric ” Appliance

A N E W  app lica tio n  of e lec tric ity  in 
tho  dom estic  field h a s  been  in tro 

duced  in  a  tw o-w ay  “ coal-electric  ” a p 
p liance w hich  form s p a r t  of a com plete  
p re fa b ric a te d  a ll-pu rpose  serv ice u n i t  
being developed  b y  th e  B u ild ing  Com 
p o n e n t P ro d u ce rs ’ A ssociation , in  con 
ju n c tio n  w ith  th e  B ritish  Coal U tilisa 
tion  R esearch  A ssociation , for sm all tw o- 
s to rie d  dw ellings. T h e  u n it  is designed 
so th a t  tho  liv ing-room  coal fire is th e  
source of h e a t  fo r th e  k itch en  cooker, th e  
general h o t-w a te r su p p ly  a n d  tho  ho t- 
a ir  c ircu la tion  system , b u t  w hen th e  fire 
g e ts  low, or is  n o t used, elec tric  au x ilia ry  
oven h ea tin g  elem ents, h o t  p la te s  a n d  
griller, a n  e lec tric  h e a te r  in th e  convec
tion  ch am b e r a n d  a n  im m ersion h e a te r  in 
th e  h o t-w a te r  sto rage  ta n k , th e rm o s ta ti
ca lly  a n d  rh e o s ta tic a lly  con tro lled , 
c a rry  on  ail o r an y  of tho  functions p e r
fo rm ed  b y  th e  fire. T ho e lec trica l side 
w as, w e u n d e rs ta n d , designed b y  M r. 
J a m e s  M cD onald, a  d irec to r of G .W .B . 
E lec tric  F u rn aces , L td ., w ho has 
p a te n te d  i t  for th e  com pany .
“ Their Invisible Inheritance ”

T H IS  in trig u in g  title  is g iven to  th e  
la te s t E .D .A . film , a  pre-v iew  o f 

w hich show s i t  to  be  concerned  w ith  
b ring ing  hom e to  local a u th o r ity  h o u sin g  
com m ittees  th e  ad v an ta g es  w hich elec
tr ic ity  h as  to  offer, especially  w hen  th e  
w iring  in s ta lla tio n  is_ designed w ith  som e
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th o u g h t of th e  fu tu re . B esides being of 
h igh  e n te r ta in m e n t va lue, th e  film  tr a n s 
m its  its  m ora l to  a  w a tch in g  aud ience  
w ith  a force w hich w ill leave  li tt le  d o u b t 
in  th e  m in d s  o f an y  an ti-e lec tric  com 
m itteem en , t h a t  w h a tev e r o th e r  fuels 
th e re  m ay  be, none  can  ap p ro ach  elec
tr ic i ty  fo r overa ll service, convenience 
a n d  cleanliness. T h e  now  long experience 
of film  p ro d u c tio n  w hich  lies b eh in d  th e  
B .D .A . lias been  p u t  to  good use  in  th is 
la te s t exam ple, a n d  th o u g h  w e a re  no 
m ore  qualified  to  ju d g e  a  film  th a n  b y  its  
a b ility  to  te ll i t s  s to ry  w ith  conviction , 
w ith  e n te r ta in m e n t a n d  w ith  t r u th ,  we 
feel t l i a t  “ T h e ir Inv is ib le  In h e r ita n c e  ” 
shou ld  go a  long w ay  to w ard s  b reak ing  
dow n som e of th e  p re jud ice  w hich  u n 
fo r tu n a te ly  m a n y  local a u th o r ity  housing  
com m ittees  h a v e  them selves inherited  
from  th e  d ay s w hen  dom estic  ligh ting  
w as serv iced  b y  a  m a tc h  in s te a d  of a 
sw itch.
British Association Conference

T H E  conference of th e  B ritish  A ssocia
tion  in  L ondon  la s t  w eek w as con 

cerned  m ain ly  w ith  th e  re la tio n  of scien
tific research  to  in d u s try , a n d  th o u g h  
m a n y  of th e  sp eak e rs  expressed  ideas 
w hich  m ay  be new  to  som e industries, 
to  e lec trical engineering  in te res ts  th e  con
ference w as a  useful confirm ation  of th e  
necessity  fo r th e  research-m indedness of 
th e  in d u s try . T he  speakers inc luded  
severa l well know n to  electrical engineers, 
a s  fo r in stance , S ir A r t h u r  F l e m i n g  an d  
S ir E d w a r d  A p p l e t o n , a n d  all su p p o rted  
th e  view  th a t  generally  speaking , in d u s
tr y  w as slow to  p u t  to  p rac tica l ap p lica 
tio n  th e  new  know ledge a n d  ideas w hich 
re su lted  from  o u r o u ts ta n d in g  ach ieve
m e n ts  in  fu n d am en ta l research . T h is  is 
to  som e e x te n t bo rne  o u t b y  com paring  
th e  progress of th e  e lec trical in d u s try  
w ith  th a t  m ad e  b y  o th e rs  less en lig h t
ened  w here resea rch  is  concerned . I n  
techn ica l m a tte r s  th e  in d u s try  leads th e  
w orld , an d ’ i t  is sign ifican t th a t  m ost- of 
th e  tech n ica l ach iev em en ts  w h ich  led  to  
th e  end of th e  w ar w ere e lec trical in  
orig in  or op e ra te  e lectrically . T h is  is no 
acc id en t, fo r th e  in d u s try , qu ick  to  a d a p t  
itse lf to  th e  needs of th e  m om ent, h a s  a t  
i ts  d isposal facilities for in d u s tria l re 
search  w liich a re  an  exam ple  to  every  
o th e r  in d u s try , an d  is c o n stan tly  ad d in g  
to , o r  im proving , those facilities. T h a t i t  
p ay s th e  in d u s try  to  dev o te  p a r t  of its

lab o u rs  in  th is  d irec tion  goes w ith o u t 
saying, b u t  i t  sh o u ld  n o t  be fo rg o tten  
th a t  th e  pub lic  a n d  o th e r  in d u s trie s  
enjoy th e  resu lts .

Engineers to Discuss the Future

T H IS  w eek-end th e  In s titu tio n  of P ro 
fessional Civil S ervan ts , rep resen ting  

som e 33 000 professional, scientific an d  
technical personnel, of w hom  a p p ro x i
m a te ly  h a lf  a re  engineers, is  ho ld ing  a  
conference in  L ondon  to  su rv ey  th e  p a r t  
p lay ed  by  engineers d u rin g  th e  w ar an d  
to  discuss th e  role w hich th e y  can  p lay  
in peace. I t  w as recognised  early  on  th a t  
th e  w ar w ould  be a n  engineer’s  w ar, a n d  
its  progress m ad e  th is  a b u n d a n tly  p lain . 
T he  fu ll d e ta ils  of th e  eng ineer’s  co n tr ib u 
tion  h av e  n o t even  y e t been  given to  th e  
public, w hile those  deve lopm en ts w hich 
a re  p o p u larly  regarded  as  th o  province 
of th e  sc ien tis t are ' u sua lly  in  fa c t th e  re 
su lt of a  p a rtn e rsh ip  w ith  th e  engineer. 
I n  th is  connection  i t  m ay  b e  n o ted  th a t  
th e  m o s t com p lica ted  an d , a t  p resen t, 
m o s t jealously  guarded  secre ts  of tho  
a tom ic  bom b a rc  its  eng ineering aspects. 
B ecause of th ese  th in g s  th e re  w ill be 
d iscussed  a t  th e  conference w ays an d  
m eans w hereby  th e  forces lib e ra ted  for 
d e s tru c tio n  m ay  now  bn used for c rea tive  
purposes.

Lighting History

TH IS  y e a r  m a rk s  so m eth in g ' of an  
occasion in  th e  h is to ry  of e lec tric  

ligh ting  for th e  E .L .M .A . L ig h tin g  S er
vice B u re a u  is now  in th e  tw en ty -firs t 
y e a r  of i t s  ac tiv ities . L ook ing  b a c k  to  
1924 a n d  recalling  th e  cond itions w hich 
th e n  ex isted , g ives som e sm a ll a p p re c ia 
tion  of th e  eno rm ous s tr id e s  w hich h av e  
b een  m ad e  in  ligh ting  tech n iq u e  since 
t h a t  y ea r. In  s t re e t  ligh ting  p a r t ic u 
larly , developm ents have  been  spec
ta c u la r , a s  fo r in s ta n c e  elec tric  d is
charge lig h tin g ; b u t  in  in te rio r ligh ting  
ad v an cem en t h a s  been  a lm o s t rev o lu 
tio n a ry . W ith  th e  in tro d u c tio n  of th e  
fluorescent tu b u la r  lam p, th e  ligh ting  of 
fac to ries , of offices, a n d  soon  w e hope of 
hom es, h as u ndergone  a  change w hich if 
p red ic ted  in  1924 w ould h av e  been 
h a rd  to  believe. N or is th e  p re se n t d e 
v e lo p m en t of fluo rescen t ligh ting  a s  we 
k now  i t  to  be  th e  end , fo r n e x t y ea r 
th e re  will b e  m a d e  av a ilab le  tu b u la r 
lam ps even m ore a tt ra c t iv e  th a n  now.
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Sir John Anderson on the Use of A tom ic Energy in Industry
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IN the course o£ an address to the M an
chester Jo in t Research Council, on 

December 6, on the sub ject of “  Science 
in Relation to  R econstruction ,”  Sir John  
A nderson, chairm an of the Advisory 
Committee on Atomic E nergy, said i t  %vas 
quite certain  th a t  nothing had  been dis
covered to justify  the expectation th a t the 
energy re leased ' by  an  atom ic explosion 
could be used directly  as a  source of indus
tria l power, as, for exam ple, th e  explosion 
of gases was used in  an  in ternal com bus
tion engine, or a  gas turb ine, o r in certain 
forms of rocket. The only m ethod which 
existing knowledge suggested as practicable^ 
depended upon the  conversion into h ea t of 
the energy released by  a  controlled pro
cess of nuclear fission. There was no diffi
culty  in  realising th a t  in  principle. B u t 
there the practical troubles began to  arise. 
The first problem was to  get th e  h ea t in a 
convertible form. T h a t m ean t a  high 
tem perature  and  involved th e  necessity for 
very efficient controls an d  for special 
measures to p reven t corrosion of the 
m etallic com ponents and the rap id  disinte
gration  of th e  whole system .

Present Limitations of Nuclear Energy
The o th er m ajor problem  arose in con

nection w ith th e  intense and very  danger
ous radiation  by  which th e  nuclear reac
tion was a ttended . T h a t m eant elaborate 
shielding devices and  a complete system  of 
rem ote control. I t  would be absurd  to  sup
pose th a t those und o ther difficulties would 
n o t bo overcome in tim e, and  there  was 
always th e  possibility of som e funda
m ental new discovery completely changing 
th e  character of th e  problem , b u t the  best 
opinion he could offer—and i t  was no t 
based on liis own conclusion, b u t on th e  
conclusions of those on whose judgm ent he 
could m ost confidently rely—was th a t  it 
would be m any years before nuclear energy 
came on the m arket, for any  b u t th e  m ost 
lim ited and  specialised purposes, in compe
tition  w ith  existing sources of power.

Nevertheless, the u ltim ate  possibilities 
were such th a t i t  was clearly incum bent 
upon us as a  nation  to  devote all the  re
sources we could spare to  fu rth er researches 
in  th is field. The central G overnm ent 
m ust, for th e  tim e being, a t  any  ra te , take 
a leading p a r t in the organisation of such 
researches. Those recen t discoveries opened 
up  an  enormous new field of scientific work 
and  should give trem endous im petus to  
research by  physicists, chem ists and  
engineers. Indeed, the m a tte r w ent m uch 
further, for the devices th a t were em 
ployed to  produce th e  new elem ent plu

tonium , provided a  ready m eans of p rocur
ing a  v a s t range of new radio-active sub
stances, including radio-active form s of 
common elem ents used in medicine.
Personal Association With Radio-Activity

Sir John  Anderson m entioned th a t  his 
in terest in science dated  back to  the early 
years of th is century , when, having secured 
a scholarship of sufficient value to enable 
him  to  devote a  year or two to  fu r th e r 
study  abroad, he wont to  Germ any to en
gage in  post-graduate research in physical 
chem istry. As i t  happened, th e  sub jec t 
allotted to  him  was an  investigation of th e  
radio-active properties of uranium , a  
curious coincidence in view of certain 
activities in  w hich he had  been engaged 
recently.

I t  was on th e  quality  of our products, 
said Sir Jo h n  A nderson, th a t  we m ust re ly  
to  overcome all disadvantages, and  to  th a t 
end we m ust build  up  the  finest possible 
bodies of technicians and  m ake th e  fullest 
use of all new developm ents to  w hich 
science could point the way.

In  television we undoubtedly  led th e  
world before the w ar, and  we were prob
ably still ahead. In  th e  various applica
tions of radio-location, founded upon in
vestigations originally conducted under th e  
R adio Research B oard of the D epartm en t 
of Scientific and  In dustria l Research, we 
were in alm ost every instance well ahead 
of all com petitors. H ere was a  m agnificent 
example of co-operation betw een science 
and  industry , resulting in th e  production 
of power valves working on wave-lengths of 
a  few centim etres—a developm ent u n 
dream t of a  few years before.

H e would like to  see three changes m ade 
in organisation. F irst, he would have th e  
Lord President formally recognised as th e  
M inister responsible for dealing, on behalf 
of the C abinet a n d  sub jec t to  reference, 
where necessary, to  th e  Cabinet, w ith all 
general scientific questions, in which th e  
G overnm ent were concerned, including 
problems of organisation, arrangem ents for 
Commonwealth or international confer
ences, and  so forth . Secondly, he  would 
continue the Scientific A dvisoiy Commit
tee, w hich was a special w ar instrum ent, 
on a  peace-tim e footing, w ith some exten
sion of personnel, as th e  principal adv ise r 
of the  Lord President and  th e  O ibinet in 
scientific m atters. Thirdly, ho would create- 
a  special section of the C abinet Secretariat, 
under an officer of appropriate  qualifica
tions and  seniority, to  assist the L o rd  
P resident in  the discharge of his new re
sponsibilities.
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Plug and Socket Controversy
By “ S U P ER V IS O R "

T H E  Post-W ar Building S tudy  No. 11, 
E lectrical Installa tions, was published 
well over a year ago, and  contained m any 

in teresting  recom m endations. Somo of 
these rep resen t considerable, and  even 
radical advances beyond existing practice, 
b u t ap a rt from  one or two, do n o t seem to 
have  aroused much in terest, and  the reac
tion of th e  installation  industry  has been 
alm ost im perceptible. I t i s  tru e  th a t  a  special 
m eeting of the Installa tions Section of the 
I .E .E . was called ;to consider it , b u t this 
proved  ra th e r abortive, in tl ia t ano ther 
alm ost equally im portan t report, th a t  of 
Sub-Com m ittee No. 3, on “  E lectricity  
Supply, D istribution  and  In s ta lla tio n ,”  was 
discussed a t  the sam e m eeting.

Need for Co-ordination
In  fact, i t  m ay bo said th a t  the im 

portance of the la t te r  ra th e r overshadowed 
S tudy  No. 11, judging from the  discussion, 
and  th a t  S tudy  No. 11 rem ains virgin 

ground to  a  g rea t ex ten t. T he one recom 
m endation th a t has been d ea lt w ith  is, 
of course, th a t  relating  to  dom estic ring 
m ains, w ith  the  proposed new standard  
domestic fused socket and  plug, and  which 
h a s  afforded us the b righ test firework dis
play of th e  year. A lthough m uch of the 
controversy  th a t has arisen  is all the 
b e tte r  for a  little  ventila tion , y e t this 
question is m uch too im p o rtan t to  be 
handled  by isolated sections of the indus
try , n o t one of which seems to  knowr ju s t 
w h a t an y  o ther is doing. I s  there  no w ay in 
w hich these various a ttem p ts  to  se ttle  the 
problem  m ay be co-ordinated?

As soon as  a  suggestion for the im ple
m entation  of th e  rep o rt is m ade by one 
body i t  is im m ediately decried by ano ther 
sectional organisation. This, w ith the 
necessary tim e-lag betw een ithe various 

outcries, m eans th a t  we are getting  ju s t 
now here; isolated reports from various in 
te rests  reach the technical journals from 
tim e to  time, only to  be im m ediately 
negatived by  others. Much of this undigni
fied controversy could possibly have  been 
avoided had a full and  continuous debate  
on th e  findings of th e  rep o rt have  taken  
place as soon as practicable, especially on 
th e  p a r t  of those more in tim ately  con
cerned, nam ely, the  installation  engineers 
them selves.

A nd y e t we know  th a t  the  recom m enda
tions of th is rep o rt will receive th e  close 
a tten tio n  of th e  Sub-Com m ittees and 
Panels of the Com m ittee on Codes of 
P rac tice  for th e  E lectrical E qu ipm en t of 
Buildings, w hich has been convened by  the 
I .E .E . Council, on behalf of th e  Codes of 
P rac tice  Comm ittee for Civil Engineering,

Building, and  C onstructional W ork. I t  
therefore m erits the very closest a tten tion  
by all installation  engineers, and  i t  is 

ra th e r disconcerting to  find th a t  a  g reat 
m any of them  have n o t taken  the trouble 
oven to read it. Many of these people will 
alm ost certainly bo am ongst th e  first to 
criticise new regulations based upon the 
rep o rt’s recom m endations, although taking 
no trouble to  mould th e  new codes in to  
acceptable forms.

Referring again to  the piecemeal con
sideration of sections of the report, one 
wonders ju s t w hat is behind th e  recent 
tes ts on plugs and sockets, arranged in 
conjunction w ith  th e  N ational Physical 

L aboratory . A uthoritativo  inform ation is 
n o t easy to  come by, b u t i t  is understood 
th a t  nine plugs of rep resen tative m akes 
were w ired in series, and  subjected  to a 
continuous cu rren t of 15 A ; by continuous 
cu rren t is m ean t th a t  the  cu rren t flowed 
for a  certain  tim e, although i t  is n o t in 
fac t known if th is was a.c. or d.c. E igh t 
of these plugs under t e s t . were of 5 A 
capacity , conforming to  B .S.S. 546, w hilst 
th e  n in th  was of a  fused pin ty p o ; no 
details of this plug are available—a t  least, 
to  th e  w riter—b u t m any can probably  guess 
its  origin.

Plug Temperature Tests
I t  is reported  th a t tem pera tu re  tes ts  were 

m ade by m eans of therm o-couples a ttached  
to  .the plug term inals, and  i t  was found th a t  
tem pera tu re  rises of th e  order 20° F . to 
40° F . were recorded in connection w ith 
th e  eigh t B .S.S. plugs. No difference was 
ap p a ren t betw een new and used plugs. 
This seems to  confirm a  point th a t  was 
never in serious doubt, th a t  a 5 A plug and  
socket to  B .S.S. 546 can carry  up  to  15 A 
w ithout distress, and  is, in  fac t, suitable 
for upgrading to  th a t  ex ten t. Objections 
to  th is step  were advanced on quite o ther 
grounds, however, so  th a t  th is dem onstra
tion has little  value if' i t  is in tended  to 
im press th e  objectors.

I t  was found th a t  in connection -with the 
fused-pin plug the tem pera tu re  rise re 
corded reached 00° F . , and  we are p re
sum ably inv ited  to  conclude th a t  w ith this 
enorm ous heating  effect the fused pin 
plug is definitely unsafe. Personally, I  am 
unable to reach this conclusion, as, in the 
first place, any  fuseholder th a t  is fitted 
w ith a fuse carrying a  considerable over
load—as was th e  fuse in the tes t, being 
ra ted  a t  13 A only—easily reaches 
a  com parable tem pera tu re  in tim e. In  
addition, we a re  no t afforded any  real 
comparison w ith  o ther types of fused plugs 
and  i t  is reasonable to  assum e th a t  any



plug fused to 13 A carrying a  cu rren t of 
15 A would reach a  sim ilar tem perature .

Possibly we are  invited  to  reach the con
clusion th a t  a  fuse m ounted  in th e  socket 
would bo m uch safer th an  any  type  of 
fused plug, b u t if so, we should prefer to  
see one such socket fuse included in any 
te s t of the na tu re  described. I t  is though t 
th a t com pared w ith  a  fused pin, a  socket 
fuse m ight reach even higher tem peratures, 
by reason of th e  additional contacts neces
sary. F o r instance, there m ust be tw o con
tac ts  betw een th e  fuse and  fuseholder, if i t  
is to  be w ithdraw able by  th e  consum er for 
replacem ent, and these two contacts m ust 
again fit in to  two contacts in  the base 
of the socket. This will give four con
tac ts  in  series, all carrying 15 A, and  i t  
would be very  surprising if such an  a s
sem bly did no t easily pass the m easured 
90 °F. placed to the d iscred it of the fused 
pin plug.

I t  is all to  the good th a t  such tes ts  are 
carried ou t, and  as they  were m ade in 
conjunction w ith the N .P .L . the recorded 
results m ay be accepted w ithou t question. 
W h a t is objected to, however, is the fu tility  
of these particu lar tes ts , w hich take  us no 
fu rth er tow ards a  solution of our problem  
—th e  se ttlem ent of the type  to  b e  adopted  
as th e  new om estic standard . We have 
.waited m onth  to  m on th  for someone to  
m ake up our m inds for us, bu t inconclu
sive tests  of the k ind  described can hardly  
assist in the slightest degree, and  m erely 
serve to  delay m atters.

I t  is no t known by  w hom the  tests  were 
in itia ted  b u t  they  were carried o u t a t  the
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Electricity and
“  T heir Invisible Inheritance  ”  is the 

nam e given to  the la te s t film produced for 
th e  E .D .A ., and  a t  its  in troduction  a t  a 
pre-view in London, on Decem ber 6, Mr. 
V. W . Dale, m anager and  secretary of the 
association, said its objeot was to convince 
people of th e  need for m ore adequate  elec
trical facilities in  all new homes. According 
to  the G overnm ent claims, ab o u t 4 000 000 
houses are to  be bu ilt during th e  im m ediate 
post-w ar years, and  as these would have to  
la s t for 50 o r so years, i t  was essential th a t  
they  be adequately  wired.

The film, which lasts ab o u t 25 m inutes, 
is to be shown th roughout th e  country  to 
m em bers of housing com m ittees, a rc h i
tects, builders, and  all organisations in 
terested  in th e  housing problem ; i t  will 
not, we understand , be shown in the 
public cinem as, ye t, although, there are 
several copies of the  film available for hire.

The film m akes i t  clear th a t  the invisible 
inheritance is th e  publie supply of elec
tricity , w ith  its  underground netw ork of 
mains, carrying supplies fo r lighting, h e a t
ing and  power, to factories and homes

I .E .E ., possibly in conjunction w ith  the 
W iring Rules Comm ittee. However, th is  
is all shrouded in  m ystery  so fa r  as th e  
w riter is concerned, b u t i t  is to  be hoped 
th a t  a  fuller and  m ore conclusive te s t will 
b e  m ade. N ex t tim e, le t us have socket 
fuses and  o ther types of plug fuses in  cir
cuit in  series w ith  th e  fused p in  plug, and  
possibly some inform ation of value will 
bo forthcom ing.

The installation  side of th e  industry  is 
labouring u nder a  sense of frustra tion  and  
indecision over th is m a tte r  of sockets and  
plugs, and  i t  seems th a t no progress w hat
ever is being m ade. H as n o t the tim e 
come when th e  solution of the problem  can 
be handed  over to  a  special comm ittee—  
one m ore cannot m a tte r—charged w ith  the 
final settlem ent of th e  question? I t  is 
tim e th a t the various in terests were in
formed th a t  they  are thanked  for their 
opinions and  dem onstrations, b u t  th a t  de
cisions m ust now bo reached on the ques
tion  of stan d ard  sockets and  plugs. Very 
shortly, houses will be w aiting the  in s ta l
lation  of ring mains and  fused sockets 
a n d /o r  plugs; a re  we going to  provide a  
■wonderful illustration of th e  great elec
trical industry  still unable to  settle  th is 
one little  detail?

A lthough the w riter clearly has a prefer
ence for th e  fused pin plug, in  view of its  
sim plicity and  adequate  perform ance, y e t 
the fused socket will be accepted if only 
th e  stan d ard  will bo fixed and th e  b icker
ing b rought to  an  end. The forthcom ing 
housing drive is more im portan t th a n  sec
tional in terests, and  we m ust m eet it.
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Post-War Housing
alike; a t  the beginning, one sees shots of 
power stations, substations, control sw itch
boards, and  bom bed sites w ith th e  invisible 
inheritance still safe below ground.

To bring home to audiences the inade
quacy of installations in houses bu ilt a fte r 
the  las t w ar, the film shows the living room 
of a  typical working-class hom e, which the 
tenan ts share w ith th e ir  daughter and 
soldier son-in-law, special a tten tion  being 
directed to  the one plug po in t in the room , 
for serving a table lam p, a s tan d a rd  lam p, 
and  radio. T he fa th er enters the room, 
trips over a m ass of t  w isted flexible, and  pu ts 
ou t of action the lam p being used b y  his 
w ife; his efforts to  restore the light annoy 
his family, and while am using th e  audience, 
dem onstrate the to ta l inadequacy of the 
installation . In  order th a t there should 
n o t be a  continuance of th is bad  practice 
in  new housing, there are  shown some good 
illustrations of sensible positions for plug 
points so th a t  th e  best use m ay be m ade 
of labour-saving appliances; th e  elem ents 
of good kitchen planning are  also in tro 
duced, by  anim ated  diagram s.

THE ELECTRICIAN



Manufacturer’s Radar Display
Special Exhibition Staged by Ferranti, Ltd. at Moston
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IN a section of tho radio w orks of F erran ti 
L td ., a t  Moston, near M anchester, there 

is now being hold an  exhibition of rad a r 
equ ipm ent m anufactured  by  tho firm. 
D uring th e  w ar years, th e  com pany fu l
filled rad ar contracts to  the value of over 
£7 000 000, and in addition  supplied ap p a
ra tu s  to  th e  A dm iralty  who had a  building 
erected adjoining th e  existing factor}'.

The exhibition w hich will rem ain open 
un til Decem ber 22, has already been visited

Device for accurate bombing through fog

by engineers and by studen ts from  tech 
nical colleges, universities, etc. The main 
features of th e  exhibition include naval 
low 'angle gunnery ranging eq u ip m en t; 
bombing through cloud u n its ; I .F .F . (iden
tification, friend or foe) tran s
m itte r - rece ivers; gas - filled 
electronic devices, cathode-ray 
tubes and  radio receiving 
valves (including s e r v i c e  
ty p e s ); te s t gear, radio re
ceivers and  a  television set.

V arious m arks of I .F .F . 
units, developed an d  produced 
by F e rran ti L td ., together w ith 
their own te s t gear, are shown 
in historical sequence. One of 
th e  earliest types used in con
junction  w ith  chain stations 
was em ployed to  give early 
w arning of th e  approach of 
enem y a ircraft. Then i t  was 
adap ted  for an ti-a ircraft gun
nery  control. The n e x t step

was to  incorporate i t  in to  n igh t defences. 
Soon i t  becam e universal a t  all chain 
stations.

All these earlier models can be seen, p ro
totypes of the now standard  trailsm ittcr- 
receiver. N inety  thousand w ere produced 
by tho com pany. T he device, w hich was 
fitted  to  every allied ship and  ’plane, au to 
m atically re tu rned  a  coded reply to  a rad a r 
signal, indicating w hether approaching a ir
c ra f t wore friendly or hostile. E ntire ly  
autom atic in  operation, I .F .F . derives its 
power from  12-20V batteries. W ith  
I .F .F ., bom bers could operat© freely by 
n igh t a n d  day w ithou t confusing an ti-air
c raft defences. D em onstrations aro given 
from m in iature  ground equipm ent, showing 
how con tac t is m aintained during flights, 
how distress signals are registered, and 
the location of the  incident determ ined.

H2S is the bombing through cloud equip
m en t used also as a navigational aid. Of 
particu lar in terest a re  the m agnetron and 
k lystron  valves in tho tran sm itte r and 
indicator un its  respectively. This device, 
which incorporates several un its—wave 
form  generator, receiver, dual tran sm itter, 
m odulator, indicator, sw itch panel, e tc.— 
presents on a  screen to  the navigator of a 
’plane, a  m ap of the ground over which 
he is flying.

One of the m ost interesting sections of the 
exhibition is th a t  devoted  to  gunneiy  rang
ing equipm ent. The pre-w ar type of rang
ing appliance (on view), as used in  the 
b a ttle  of M atapan, now  superseded by 
more advanced models, shows two traces 
in a  cathode-ray tube . The lower trace 
shows th e  range m arkers and the upper 
trace has the ta rg e t signal on it. By means 
of gearing, tho indicator lines-up the echo 
or ta rge t signal w ith th e  range, an d  the  
range of the ta rge t is m easured from left

Gunnery ranging equipm ent; left to right, pre-war type ; 
standard horizontal presentation ; standard vertical 

design
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to righ t by counting the range m arkers, 
each representing a given distance in  yards. 
A la te r developm ent is a  horizontal 
presen tation  to  perm it installation  in 
places w here vertical space is n o t available. 
T here are  two cathode-ray tubes in  the 
indicator un it ; the large left-hand  one has

The gun-laying equipment exhibited at 
Moston

a  single trace w ith range m arkers indicated 
thereon , an d  gives a  course ra n g e ; th e  small 
right-hand tube gives tho tired range. 
A nother model is a  vertical presentation , 
and  has been m ade in  m uch larger 
num bers. M ethod of indicating  the  ta rge t 
in  th e  tubes is identical w ith  the horizontal 
set. A n r.f . pulse m odulated exh ib it is 
in teresting , as it  enables the dem onstra
tion  of one of the m ethods used in  testing 
rad ar equipm ent. I t  is a  general purpose 
i.f. amplifier. In  this case, a  reotangular 
pulse, is produced in  th e  te s t gear. The 
pulse ,is fed . in  one .instance d irectly  to  one 
of the p lates of the cathode-ray tube 
indicator in  the te s t gear, an d  shows as a 
rectangular pulse. T he sam e pulse is fed 
sim ultaneously to  the  in p u t of the i.f. 
am plifier, an d  applied  from  the o u tp u t of 
th e  amplifier to  the  o ther plate of the 
cathode-ray  tube  in  th e  te s t gear. A ny 
defect in  th e  i.f. amplifier will cause a  dis
to rtion  in  the shape of the pulse. I t  follows, 
therefore, th a t  if the  i.f. am plifier is satis
factory , the  two pulses shown in the 
cathode-ray tube will <be identical in shape. 
T he gunnery  ranging equipm ent secures 
accuracy w ith in  a  few yards a t  a  range of 
20 m iles.'

A  range of gas-filled electronic devices is 
dem onstrated  by staff physicists. The 
tube3 shown all depend upon some gas or 
vapour filling in  o rder to  give th e  .required 
electrical characteristics, and  so they  differ 
considerably in  principle from  . ord inary  
radio com m unication tubes. T he P u l

sa tio n  is a  cold-cathodc relay tube  
designed to give a  square wave o u tp u t—  
im p o rtan t for high speed morse tran s
mission—when triggered by a  signal of ir
regular form ation. In  addition  to a ho t 
cathode m ercury vapour rectifier an d  a 
h o t cathode m ercury  vapour grid con
trolled rectifier, m ay be seen a  m iniature 
cold-cathode triode tube  used as a  relay 
device in  a  photo-cell counter. This tube , 
i t  is claimed, has an  advan tage  over the 
norm al thy ra tron , as i t  does no t require any 
filam ent heating  supply. A m ercury-argon 
c ra te r lam p is shown in action as a  source 
of photographieally-active light which can 
be m odulated. This tube  is used for the 
reception of pictures over a  land  line. 
Stroboscopic neon lam ps a re  represented  by 
N SPI, a n d  there  is a  m ore powerful neon 
lam p which is synchronised b y  m eans of 
th e  N eostron, and  w hich gives a light ou t
p u t m any tim es th a t  of Neostron.

Cathode-ray tubes from  I f  in. to  12 in. 
in d iam eter, including m agnetic an d  electro
sta tic  types, a  double beam  tube, and  
tubes w ith  “  afterglow  ”  screens, are 
shown. Also, u ltra  high frequency valves, 
including a  series of reflector K lystrons and  
gas-filled R hum batrons, which were de
veloped specially for radar, an d  are  used 
as oscillators in  such equipm ent as H2S. 
Receiving valves a re  represented  by  a  -wide 
range, including a  m in iature glass 5 000 V 
rectifier. I t  w-as of in te rest to  learn  th a t  
a  largo bom ber m ay  have up  to  100, and  
some equipm ent up to  200 receiving valves.

O n - o th e r stands m ay bo noted  the  
la te s t types of high an d  low angle gunnery 
ranging equ ipm ent; a  one hundred  
m illionth of a  second pulse m easuring 
oscilloscope; gun laying equipm ent for the 
accurate sighting of guns; cathode-ray 
tube  te s t  gear for checking efficiency and 
d ura tion  of th e  “  afterglow  ”  by com
parison w ith  th e  s tan d a rd  tu b e  of this 
ty p e ; post-w ar radio receivers and  tele
vision se t.

l.E .E. R A D I O  SE C T IO N
A t a m eeting of . th e  l.E .E . R adio Soc- 

tion on D ecember o, a  paper, “  The Design 
and  Use of Radio-frequency Open Wire 
Transm ission Lines and  Sw itchgear for 
Broadcasting System s,”  prepared b y  Mr. 
P . C. M cLean an d  Mr. F . D . B o tt was 
delivered.

The paper describes th e  various types of 
transm ission lines in  use a t  tran sm itting  
stations of the B :B .C ., the ir im pedance, 
a tten u a tio n  an d  pow er-carrying characteris
tics together w ith  results of various tests, 
general details of construction, and  
m ethods of m atching th e  load to  the tran s
mission line. T he m ajor p a r t of the work 
described was carried o u t before the end 
of 1943.
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Heating the Home
A  Combined Solid Fuel and Electric Development

S PEA K IN G  on the sub jec t of “  H eating 
th e  Fam ily  Home ”  a t  a  lunch-tim e 

m eeting of the Town an d  C ountry Planning 
Association in  London on Decem ber 6, Mrs. 
Gillian H arrison, an architect, said i t  was 
no good providing an  adequate  living area 
if th e  space could n o t be heated .

The question of th e  provision of adequate  
heat for w arm ing the house, cooking and  
supplying h o t w a te r , ' w as of v ita l im por
tance, and  i t  was necessary to  consider i t  
from  two angles : (1) th e  proper use of fuel 
as a  na tional comm odity, an d  (2) th e  cost 
of running  expense to  th e  ten an t.

B y comparison w ith  C anada an d  th e  
U nited S tates we got far less com fort for 
1 lb. of fuel th an  they  did, and  as the h ea t 
provided by th e  average consum ption was 
inadequa te  we were w asting fuel. Many 
appliances were inefficient and  wasteful. 
If  wo considered th a t a reasonable expendi
tu re  -by the  lower incom e group te n a n t was 
5s. 6d. to  7s. fid. a  week on all forms of 
heat, light an d  h o t w ater, i t  was of th e  
g reatest im portance to see th a t  new 
houses wore equipped in such a  way th a t  
th a t weekly expenditu re  would give the 
m axim um  degree of com fort. I t  w-as of no 
service to  the te n a n t to  provide equipm ent 
th a t for economic reasons he could no t use. 
She had  seen recently  experim ental houses 
so equipped th a t  a  working m an could n o t 
afford the expenditure  entailed.

Many advances had  been m ade since the 
w ar s ta r te d  in  new- dom estic heating equip
m ent. Some of the new appliances com
bined solid fuel as th e  ¡basic h e a t source, 
w ith  electric supplem entaries, w hich was 
a  g rea t advance in  economy and  efficiency. 
The type  of new equ ipm ent to  bo used 
should be decided in relation  to  th e  type  
of p lan  required, before the ac tua l p lan  of 
th e  house w as settled , and  n o t afterw ards 
as had so often been the case in th e  past.

An All-Purpose Service Unit
The all-purpose service unit, produced 

as a  resu lt of research  b y  th e  B ritish  Coal 
U tilisation R esearch Association, was a  com
pletely prefabricated  house u n it w ith  an  
overall size of 5 ft. 3 in. wide, 1 f t . 6 in. 
deep, an d  17 ft . ¡to IS ft . high. The m etal 
fram ew ork, covered w ith  insulated  
cladding, contained a  back-to-back 
insu lated  cooker an d  open f ire ; a  ho t w ater 
boiler; a  h o t a ir exchanger for providing 
w arm  a ir  to  o th er room s; a  h o t w ater 
storage ta n k ; a  cold w ater storage ta n k ; 
all plum bing, including the soil p ipe ; all 
electric m ains and  m e te rs ; and  a  p re
fabricated  cast-iron flue pipe. T here were

electric auxiliary heating  elem ents in tho' 
top  and  'bottom of th e  oven, and  an  electric, 
immersion heate r in  the h o t w ater storage 
tank . I t  answ ered th e  problem  of giving 
efficient service to  tho w orking m an who 
could spend 10s, a  week for light, h e a t and  
h o t w ater. The saving on building costs 
worked o u t a t  35 per cen t., and  sm oke was 
reduced by 50 per cent.

In  reply to  a  question Mrs. H arrison said 
the cost of th e  u n it w ithout th e  electric 
auxiliaries was, she believed, £105, 
delivered on th e  site.

Illuminating Engineers
The annual dinner of th e  B irm ingham  

Centre of tho Illum inating  Engineering 
Society, was held a t  tho  Im perial H otel, 
Birm ingham , on Decem ber 7, when over 
140 m em bers and the ir guests w ere present. 
Mr. F . F . M iddleton, chairm an of th e  
Centro, presided, and  among th e  guests 
wore Mr. H . C. W eston, national p resident 
of tho society, Mr. H . H ooper, secretary ,
I .E .E ., South M idland Centre, Mr. A. B rian 
Cooper, B irm ingham , and  F ive Counties 
A rch itects’ Association, and  Mr. W . T . 
W ood, chairm an, of the Association of 
Supervising E lectrical Engineers.

Various phases of illum inating engineering 
were discussed, a n d  i t  w as em phasised th a t 
th e  w ork of the society could bo of g reat 
assistance to  industry , illum ination could be 
distributed- eSectively a t  very  little  cost 
and  tho work of th e  society h ad  proved of 
inestim able assistance to  w orkers and em 
ployers alike.

In  acknowledging a  to a s t  to  th e  visitors, 
Mr. H . H ooper, said th a t  m em bers of th e ir  
respective organisations need  no t be alarm ed 
by suggestions of nationalisation.

Mr. A. B rian  Cooper, proposing th e  to as t 
of the society, said he  though t i t  of vita l 
im portance th a t  lighting should be con
sidered alike by arch itects and  illum inating 
engineers. By suoh jo in t action  m any diffi
culties m ight be overcome.

Mr. H . C. W eston, w-ho replied, said 
th a t  the society h ad  grown in responsibility 
and  repu tation , and  in  the coming days 
its influence would be greatly  extended. 
T he B irm ingham  C entre was the largest in  
the country, and  h e  congratu lated  them  on 
th e ir activities.

Laboratory Installation.—To bring  th e  
new electrical laboratory  a t  B urnley Muni
cipal College to the final B .Sc. s tandard , 
equipm ent costing £3 895 is to  be installed.
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All-Purpose Service Unit
Electrical Features of N ew  Housing Component

W IT H  reference to  tho all-purpose 
service u n it referred  to  by Mrs. Gilian 

H arrison and  m entioned on page 661, 
the following particu lars have been su p 
plied by Mr. J .  McDonald of G. W . B. 

E lectric Furnaces, L td ., who designed th e  
electrical side and  pa ten ted  i t  for the com
pany.

T he oven heating  is provided by  a  1 7 50 W 
rad ian t heating elem ent w ith 3 -heat control,

and  a  2 000 W 
rad ian t h ea t
ing elem ent 
for grilling, 
also arranged 
for 3-hoat con
tro l. The u n it 
has two bol
s te r hot-p lates, 
each of nickel 
p lated  steel, 
w ith  stainless 
steel hinged 
lids ; each con
taining one 
900 W  red  
ring o f  t h e  
standard  plug
in  type.

The electric
al connections 
are  tak en  to  a 
po in t inside 
the  u n it cas
ing, w ith  insu1- 
la ted  flexible 
c o i l n e c t i  ons 
through th e  
m ain lunges. 
T h e  bolster 
lids are spring- 

assisted and  each is fitted  w ith a fully 
p ro tected  m ercury  switch.

A n A utolec control panel is flush-fitted 
an d  is for 200/230 V supp ly ; i t  measures 
approxim ately  23 in. by  14 in. by  5 in. 
deep, is fitted' in the tower, and  contains 
one d .p . isolating sw itch for the oven and 
bolster h e a te rs ; a  d .p . sw itch for w ater 
h ea te r control, bo th  switches being fitted  
w ith  neon indicating  lam ps. Two simmer- 
s ta ts  fo r th e  infinitely variab le  control 
of th e  h o t plates, a re  included, together 
w ith  a  3 -heat ro ta ry  sw itch for oven control 
and  ano ther for th e  grill control. O ther 
fittings are  a  sw itch socket to  accom m odate 
th e  fuse plug of a  k e ttle  or iron, and  a  
sw itch for th e  control of the  hob light.

F or th e  com plete protection  of th e  house
hold electrical system  a  com pact fuse as
sem bly is included in  th e  m ain control 
p a n e l; all fuses are  accessible th rough  a

flush-fitted hinged door on the fro n t w ith 
fuse circuits clearly engraved on th e  inside 
of the lid. A su itab le  insu la ted  screw
driver w ith  th ree sizes of fuse wjre is 
m ounted in  the enclosure.

The arrangem ent of the fuses are  gener
ally, one for the  control of tho ground 
floor main oven sw itch, including the switch 
socket for the k e ttlo  an d  iro n ; one for the 
control of th e  first floor power c ircu it; 
one. for th e  protection of the  w ater heate r 
c ircu it; four for the protection of the cooker 
electrical c ircu its ; one for the ground 
floor lighting c ircu its ; one for th e  first floor 
lighting c ircu its; one for tho protection  of 
the w ater h ea te r p ilo t l ig h t; an d  one for tho 
cooker p ilo t light.

All th e  fuses, excluding those protecting 
the cooker, are connected to  a  busbar in 
common w ith  th e  neu tral.

The com ponents are  m ounted on a  steel 
chassis, su itab ly  hinged to  allow for the 
whole u n it being accessible for servicing.

The u n it is fitted  w ith  pre-wiring w ith 
th e  ends coming off a t  appropriate  levels 
so th a t  th e  house electrician can  connect 
u p  for power points an d  lighting. The 
wiring from th e  ponel is taken  through 
the u n it and branches off a t  different levels.

Correspondence
The E ditor welcomes the free expression in 
these columns of genuine opinions on matters 
of public interest, although he disclaims re
sponsibility alike fo r  the opinions themselves 

and the manner of their expression.

An Appeal from the Army
[To t h e  E d i t o r ]

Sir,—You will appreciate, I  am  sure, th a t 
the supplying of vocational inform ation 
plays a very large p a r t  in the Army E duca
tion Release Scheme.

M any un its  have se t up vocational in 
form ation rooms to  which the m en go, to 
become conversant and  to keep up  to  date  
w ith  the cu rren t affairs of th e  particu lar 
trade  or profession to  which they  hope to  
re tu rn  on leaving the Service.

I  am  responsible for the upkeep of seven 
such rooms, w hich leads me to  ask  if you 
could please inquire of you r readers if any  
would be  prepared  to  send to  me their 
copies of T h e  E l e c t r ic ia n  w hen they  have 
read  them .—Y ours faithfully ,

C. F . M a y l y n ,
Bde. E dn . Officer, H .Q .R .A . 

3 B rit. In f. D iv., M .E .F.

Typical design of all-purpose 
service control panel
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Supply Authorities and Consumers
(Contributed)

T H E economic use of fuel during the 
w ar was a  national necessity, bu t in  

peace-tim e, efforts will have to  be m ade to 
advise consum ers on the m ost desirable 
m ethods of fuel consum ption. Although 
consum ers m ay not reasonably expect any 
g rea t relaxation of the restrictions in con
sum ption before the w inter of 1910-47, then  
education  on a  national scale in the proper 
use of electricity would servo good p u l
póse. D uring  th e  ten  or so years preced
ing the ou tbreak of w ar, serious a ttem p ts 
were m ade by  electricity, gas and  solid- 
fuel in terests and , in a  more lim ited field, 
oil, to  bring  the ir products to  the notice 
o f th e  public. T his education took the form 
of national advertising b y  individual under
tak ings; by  respective fuel and  develop
m en t associations, and  by m anufacturers 
of equipm ent. Though th e  value of th is 
form of publicity  m ust no t be underrated , 
of even more value was the inform ation 
supplied to consum ers as the result of per
sonal contac t by  undertakers’ and m anu
factu rers’ technical representatives. W hile 
all th is free education was provided largely 
for the- purpose of developing tho  respec
tivo service or comm odity, its  effect, tod, 
enabled consum ers to  more readily appre
ciate tho fundam entals and advantages of 
each service,

A Misplaced Belief
In  some respects com petitive load de

velopm ent was overdone in a d'csire to 
achieve results, an over-optim istic picture 
was sometimes pain ted  of the  service by 
th e  represen tative, w ith the result th a t  some 
consum ers were la ter dissatisfied after dis
covering certain inherent disadvantages. 
T he fuel “  truce ” has unfortunate ly  led a 
large section of the public to  believe th a t 
upon the re tu rn  of more norm al conditions 
each type of load should be utilised for a 
specific purpose only : for instance, in  pub
lished reports on reconstruction, recom
m endations have been m ade to  the  effect 
th a t while electricity- is best -for lighting 
and small power, gas, solid fuel and  oil are 
more economic for heating, cooking and 
large power. Few  will deny th a t as a  w ar
tim e economy tire load should be shared by  
fuels m ost suitable to  the  conditions ob tain
ing a t the m om ent ; b u t i t  m ust be rem em 
bered such splitting of load is n o t in w ar
tim e necessarily governed b y  costs. The 
w ar-tim e allocation of certain  fuel to  cer
ta in  forms of work is too dependent upon 
availab lity  of labour required to  produce 
and  supply the fuel; availability  of produc
tion p lan t and  spares, and of consum ers’

equipm ent; availability  of raw m aterials 
and  so on. For instance, electricity con
sum ption is a t  the m om ent a t  a  d isadvan
tage in order to conservo our stocks of coal.

These conditions, however, need ' no t 
hinder the preparation  of th e  public for the 
developm ent period ahead, for as soon as 
undertakings are again free to compete 
w ith o ther fuel interests, the  tim e will bo 
opportune for tho electrical industry  to 
inaugurate a  consum ers’ consultant service 
which will surpass all pre-w ar standards.

Contact With Public
Of first im portance is the electricity- sup

ply section, for i t  is this side of the industry  
which is in a  position to  m ake direct con
ta c t w ith a  largo section of th e  public. In  
pre-war days m ethods of contact and  de
velopm ent were as num erous as the  in
dividual u n d ertak ings; b u t it  is sug
gested a  closer co-ordination of policy 
would be an  advantage. Commercial de
velopm ent was, before the war, in m any 
cases controlled a t  the head office of the 
p aren t com pany or undertaking, th e  re
sponsible head of the departm ent being a 
commercial m anager who, in  some cases, 
held a directorship. In  view of his in
fluence regarding tho adm inistration  of a  
group of companies, where applicable, the 
commercial m anager was able to  d irect the 
m ost favourable policy from bo th  th e  com 
panies’ and  the consum ers’ points of view. 
Sales developm ent was fu rther co-ordinated 
throughout the group b y  th e  appointm ent 
of area and district sales m anagers who pu t 
the m ain policy into operation. As the 
requirem ents of consumers differed be
tw een areas and d istricts, depending upon 
w hether they  were rural or urban, head 
office were able, upon the recom m enda
tion of their area sales m anagers, to  vary  
their m ain policy to su it individual require
m ents. I t  is generally accepted th a t the 
larger the organisation th e  greater the 
danger of the individual consumers being 
neglected. The results of the larger groups 
of com pany undertakings do not, however, 
support th is  theory. A ny theoretical dis
advantages are fu rther outweighed by  th e . 
advantages accruing to  consumers under a  
large group. For instance, any- suggested 
concessions, w hether a reduction in charges 
or lower costs of hired appara tus due to  
bulk purchasing, apply to  consumers over 
such a wide area th a t  each concession is 
well w orth special investigation. T he sales 
developm ent policy of m unicipal under
takings also varied betw een individual 
undertakings. In  general th e  larger
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undertakings provided a  service to  con
sum ers com parable w ith th e  large com
pany  undertakings. Smaller m unicipal 
undertak ings were n o t in  all cases, however, 
in  a  position to  provide th is service, while 
tho results achieved by  some excelled those 
of the  larger units. In  the  case of small 
com pany undertakings n o t. controlled by  
any large undertak ing  or group of under
takings, these w ere rarely  in  a position to  
give as good service as the larger com
panies. In  all instances, where th e  services 
to  the consumers were above the  average, 
th e  undertak ing  employed an  efficient o u t
side developm ent staff, augm ented ra th er 
than  led by  a  system  of Press or o ther 
indirect consum ers’ service.

Changes in  th e  s tructu re  of undertakings 
now anticipated  would bring each of these 
problem s under close exam ination ; b u t in 
th e  long ru n  i t  should be th e  consum er who 
should first bo considered. Service as such 
m u s t n o t be com pared w ith intensive or 
high pressure m ethods of sales develop
m ent. I t  should be th e  aim  of every under
tak ing  and  outside representative to  provide 
first a highly efficient service and  second to 
develop the  load. I t  is obviously of little  
use to  a ttem p t to  persuade a consum er to  
increase his load when he is dissatisfied w ith 
th e  operation of h is existing equ ipm ent; 
and  regular contac t w ith  each consumer, 
irrespective of th e  m agnitude of h is existing 
load, is therefore essential. Only by  
making regular service calls will th e  repre
sentative win the  consum er’s confidence, 
and  each tim e h e .ca lls  he should have a 
reason for his visit, otherwise consumers 
will soon object to  h is visit for reasons of 
tim e w asting. In  th is  connection th e  visit 
could be to  inv ite  queries, each consum er 
should, how ever, be inform ed beforehand 
of tho proposed v isits and  where he or she 
does n o t approve, th is m ethod of contac t 
should n o t be continued. A fter a  tim e con
sum ers will learn to  associate th e ir p a rticu 
lar visiting representative w ith all things 
electrical and  will seek h is advice when 
th e  adoption of additional load is con
sidered. On each visit tho  representative 
should, if he  considers th e  tim e opportune, 
discuss the m erits of electricity  for o ther 
purposes.

Payment of Staff

The am ount and  m ethod  of paym ent 
m ust have a d irect bearing upon th e  quality  
of service and  th e  ra te  of developm ent. 
The righ t ty p e  of personnel cannot be a t
trac ted  unless salaries are reasonably high, 
and , in  general, a  s tra igh t salary  is pre
ferable to  a  small salary- plus a  commission. 
W here the  la t te r  form  of rem uneration is 
paid, service usually- suffers for sales. A 
representative on commission will natu rally  
spend m ore tim e negotiating tho purchase

of appara tus, even when th a t  apparatus is 
of little  load value, th an  he will upon con
sum ers’ service. Should periodic sales 
campaigns during tho  sum m er m onths be 
desirable, the personnel conducting them  
should be m ade u p  of special rep resen ta 
tives who are no t concerned w ith  con
sum ers’ services ; in these circum stances 
paym ent of commission is essential, b u t th e  
service to  consum ers will no t in such cases 
thereby  suffer.

Preparation and Development
All large company-owned and  municipal 

supply authorities should be in a  position 
to  employ a  num ber of scales engineers o r 
specialist representatives, whose chief duties 
should be to  con tac t architects, esta te  de
velopers, heads of industry  and  sim ilar in 
dividuals. Though obtaining of load should 
no t be the chief aim  of these represen ta
tives, they  should nevertheless be conver
san t w ith  th e  application of electricity  for 
all new developm ents. D uring the ir daily 
contacts they  will become conversant w ith  
all new buildings, and  thus m ake possible 
th e  in troduction  of electricity schemes in  
th e  earliest stages. I n  th e  industria l field, 
frequent calls should be m ade to  all fac- 
faetories, firms, quarries, m ines, e tc ., an d  
a  sho rt sum m ary should be m ade of th e  
proceedings a t  each v isit, so th a t  a  com
plete  h is to ry  will be available for fu tu re  
reference.

Sufficient knowledge of each in dustry  to  
enable th e  engineer to  ta lk  intelligently  
upon industria l and agricultural engineer
ing questions is only acquired th rough  m ak
ing an  intensive study  of each industry-, 
bo th  from technical lite ra tu re  and  intelli
gent observations in th e  factories and  farm s 
during periodic visits. T he specialist en
gineer, in  his tu rn , can provide tho indus
tr ia l and agricultural consum er w ith a  m ost 
useful service by  analysing tho  power costs 
of existing p lan t. Few  owners of p lan t in 
stalled for a  num ber of y-ears are aw are of 
their true  operating costs, for in m any cases 
no records are  k ep t of fuel consum ption or 
m aintenance charges; in view  of th is, the  
estim ated costs are m uch lower th a n  th e  
actual. M any proposals for th e  change-over 
to  th e  public supply  of such prem ises have 
been rejected  b y  the ir owners in  th e  belief 
th a t  th e  com parative figures of existing p ri
vate  p lan t and  public supply have shown 
th e  la tte r  to  a  disadvantage as regards 
running costs, whereas if th e  tru e  figures 
were available th e  public supply scheme 
would in all p robability  be the m ore favour
able. W here periodic v isits a re  paid to  all 
po ten tial industrial and  agricultural con
sum ers, th e  engineer is in a position to  p u t 
forward a  scheme th e  m om ent th e  installa
tion  of new p la n t is first considered.
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Blackpool E lectricity  Committee has 
appo in ted  Mr. K. C. Coope, o£ Leeds, os 
d e p u ty  borough electrical engineer.

B irkenhead E lectricity  Committee has 
appointed  Mr. H. D. Offer as m eter 
superin tendent.

Mr. A. G. Milne has been appointed by  
the B lackburn  E lectricity  Committee as

Group of directors of the Watliff Co., Ltd., 
taken at a victory luncheon. From left to 
right are Messrs. M. H. Davies, S. J. Watson, 
W. Martin Hume, A. O. Hinchliif and A. F. J.

Wright
technical superin tenden t of th e  electricity 
undertaking.

T he chairm an a n d  vice-chairm an of the 
M aidenhead E lectricity  Com m ittee for the 
ensuing municipal y ear a re  Alderman
H . H. Neve and Councillor A. E. Break- 
spear, respectively.

Salford L ight, H ea t and  Power Com
m ittee  has approved tho appo in tm en t of 
Mr. J. B. Thomas, ass istan t m ains 
engineer, C entral London E lectricity , L td ., 
as senior m ains engineer.

We aro pleased to  learn from Mr. W . J .  
Jones, director of the E .L .M .A ., th a t  his 
predecessor, Mr. C. W. Sully, is well. May 
he continue to  enjoy his re tirem ent for 
m any  years, to come.

We understand  th a t  Mr. W. E. Bush 
has re tu rn ed  from  the U nited  S ta tes  and  
has resum ed his lighting activities in Paris.

Southport Town Council has been asked 
to  confirm th e  appoin tm ent of Mr. Douglas
F. Grant, sta tion  superin tendent, as depu ty  
electrical engineer.

Mr. H. E. Chastney, deputy  chief in
spector of factories, will succeed Sir Wil
frid G arre tt, chief factory inspector, who 
retires a t  the end of the year. Mr. 
C hastney is a  m em ber of council of the 
Illum inating  Engineering Society, and  is 
particularly  in terested  in lighting.

Mr. J. Eccies, Liverpool city  electrical 
engineer, la s t week addressed th e  Bootle

R o tary  Club on “  This Mechanical Civili
sa tion .”  He said the days were looming 
ahead  when oil and  coal would pe te r ou t 
and  m ankind would t r u s t  upon atom ic 
fission for power.

Liverpool Passenger T ransport Commit
tee has decided to  recom mend Mr. Regi
nald James Heathman, depu ty  rolling 
stock and  works engineer to  th e  passenger 
tran sp o rt departm en t, for appoin tm ent as 
rolling stock and  works engineer. H e will 
succeed Mr. J .  S. Ross, who has retired . 
Mr. H eathm an, who is 44 years of age, 
has been in  tho service of the  departm en t 
since 1935.

An inform al dance organised jo intly  by 
th e  London G raduates’ Section of the In 
stitu tion  of M echanical Engineers and  th e  
S tuden ts’ Section of the In s titu tion  of 
E lectrical Engineers, a ttra c ted  an  a tte n d 
ance of abou t 600 m em bers and o thers to  
the Porchester H all, B aysw ater, on Decem
ber 8. The enjoym ent of a  popular pro
gramme was heightened b y  the inclusion 
of a  num ber of Paul Jones and  elim ination 
dances. The la tte r  were arranged b y  Mr.
G. Lyon to  -whom, together w ith Mr. S. 
Sm ith, credit is m ainly due for the success 
of th e  function. Prizes were aw arded in 
tho elim ination dances.

Aero Engines, L td ., B ristol, (incorporat
ing Douglas (Kings wood) L td .), have 
acquired from A. C. Morrison (Engineers) 
L td . of Leicester, a  sole m anufacturing and 
selling licence for A.C.M. electric vehicles, 
and  the chairm an, Sir Maurice Bonham- 
Carter, and the managing director, Mr. 
John R. Philllpson, havo been nom inated 
to join th e  board of A. C. Morrison (E ngin
eers) L td . Mr. A. C. Morrison will continue 
as m anaging director of A. C. Morrison 
(Engineers), L td ., b u t his services will be 
a t  the disposal of Aero Engines, L td ., for 
all m atte rs  connected w ith th e  A.C.M. 
electric vehicles, which comprise various 
types and  sizes of delivery vans. P roduction 
of these vehioles, for which orders have 
already been received, will be commenced 
im m ediately in the works of Aero Engines, 
L td ., a t  Kingswood, B ristol.

F o r six n ights and  one m atinee the G.E.C. 
D ram atic Society presented  D aphne D u 
M aurier’s popular play ‘‘ Rebecca ”  before 
large and  appreciative audiences in the 
lecture hall a t  M agnet H ouse, K ingsway, 
London. “  Rebecca ”  is an  am bitious 
choice of p lay  for am ateurs, b u t  w ith  their 
ap titu d e  and enthusiasm  th e  G .E .C . players 
overcam e all difficulties, including those 
of the som ew hat w ordy first scene. The 
cast was as follows : H orace H aynes (F rith),
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Irene H erod (B eatrice Lacy), Douglas 
Maule-Cole (Giles Lacy), R ichard  Anson 
(F rank  Crawley), V ictor G arland (R obert), 
Doris Em m  (first maid), E velyn Grey 
(second maid), Elsie W albancke (Mrs.

Scene from the play “ Rebecca,” produced 
by the G.E.C. Dramatic Society

D anvers), W illiam Peacock (Maxim do 
W inter), Phyllis R edm an (Mrs. de W inter), 
H arold Bowman (Jack  Favell), R obert 
S cu tt (Col. Ju lyan), Stanley Wells (W alter 
Tabb). The producer was D udley Pearm ain, 
and th e  excellent setting  was by W illiam 
Peacock. The stage m anagem ent was in 
the capable hands of E lla C. B arne tt. The 
proceeds, which exceeded £ 100 , will go to 
the G.E.C. Well W ishers’ Club for the 
purchase of comforts for mem bers of the 
M agnet House staff in the Forces overseas.

Mr. F. W. Cripps, until recently jo in t 
m anaging director of Dowsing Co. (Elec. 
Mfs.), L td ., w ith  whom he had  been for 
the las t 15 years, lias joined Callinan, Giles 
and  Co., L td ., of Newm an S treet, London,
E .C ., p roprietors of th e  Callinan hair  w av
ing equipm ent, in the capacity  of managing 
director. H is m any friends in th e  industry  
will wish him every' success in  his new en ter
prise. Meanwhile, he re ta ins his sea t on 
th e  board  of Messrs. Dowsings, leaving Mr. 
A. J .  G unn as m anaging director.

A pprentices, their paren ts and  officials 
of th e  English E lectric Co., L td ., filled 
th e  Association H all a t  the S tafford works 
of the company' on the occasion of the 
annual presen tation  of indentures to a p 
prentices who h a d  com pleted their tra in 
ing and  m erit aw ards to  those apprentices 
who had  earned them  by' diligent work 
a t  technical studies and in  th e  workshops. 
Among the guests were S ir H ugh Chance, 
Councillor A. E . H ourd  (deputising for 
the Mayor) an d  Mrs. H ourd, and  D r. Chap
m an, principal of the Stafford Technical 
College. The chair w as taken  by Mr. F . 
Caunce, superin tendent of th e  eompany'’s 
technical education departm en t, and  o th er 
company' officials p resen t included Mr. J .  
W . C. Milligan, m anager, Stafford w orks; 
Mr. A. H . W roe, m anager, sw itchgear 
w orks; Mr. M. F arrand , superin tendent of 
the personnel d ep a rtm en t; and  Mr. R . C. 
Cook (chairm an of th e  A pprentices’ As
sociation). Mr. Caunce read a message

from  Sir George Nelson, the chairm an and  
m anaging director, who was unable to  be 
present. In  his address, Sir H ugh Chance 
congratu lated  the  company' on its pioneer 
w ork b o th  a t  R ugby and  Stafford in th e  
developm ent of day continuation schools. 
Mr. Milligan, a fte r d istributing  15 inden
tures and  105 m erit aw ards, handed the 
Milligan Shield to  th is y ea r’s w inner, 
K enneth  Jam eson, who in the opinion of 
the m anagem ent, and  of th e  apprentices 
them selves, was the b es t all-round ap p ren 
tice of th e  year.

Obituary
Mr. Ferrand Agnew Williams,

la te  of th e  Engineering D epartm en t, P o rt 
of London A uthority , on D ecem ber 4, aged 
74 years.

Mr. Alfred Ernest Bailey, a t  T ruro, aged 
68 years. A native  of P lym outh , lie w ent 
in his early days to Borneo as a  m ining en
gineer under th e  Crown A gent for th e  
Colonics. On his re tu rn  to th is country' he 
commenced business a t  P lym outh  as an 
electrical engineer. .

The Rev. Arthur James Stubbs, for
m erly assistan t engineer-in-chargo of Postal 
Telegraphs, on D ecem ber 8, aged 84 years. 
A fter his re tirem en t from  the  P o st Office 
ho acted  in the capacity  of a  consu ltan t civil 
and  electrical engineer. H e was ordained 
in  1931. Mr. S tubbs h ad  been  a m em ber of 
the Council of the I .E .E . H e was the  
au th o r of “  M anual of Telephony ”  and  a  
num ber of professional papers.

Mr. James McLennan Calder, la te  
m anager of the R eading tran sp o rt under
tak ing . H e joined th e  undertak ing  in 
M ay, 1905, as power station  engineer, and  
was m anager from 1920 until M arch of th is 
y'ear, w hen he retired . H e was an  asso
ciate m em ber of th e  I .E .E . and  I.M ech .E ., 
a n d  in 1939 served as presiden t of th e  
M unicipal Passenger T ranspo rt Associa
tion. F o r some years he was secretary  to 
the em ployers’ side of th e  d is tric t council 
(Area 1) of the N ational Jo in t Industrial 
Council for th e  tram w ays industry'.

Mr. Harold Airvsiey Cox, formerly’ chief 
of th e  testing  d epartm en t a t  the English 
E lectric Companyr’s Dick, K err works, 
P reston . Mr. Cox w ent from ' Siemens 
B ro thers an d  Co., L td ., Woolwich, in 1901, 
to  tak e  charge of the tes ting  departm en t of 
Dick, K err and  Co., as th e  works then  
were, and  continued to  hold th a t  position 
until his re tirem en t in 1931. In  those days 
th e  principal w ork com prised tram w ay 
m otors, controllers a n d  ancillary a p p a ra tu s ; 
la te r  i t  em braced d .c . generators and  then  
a .c. machines, including tu rbo-alternators 
and  wTater-w heel a lternators. Mr. Cox took 
a  keen in te rest in the studies and  recrea
tion of studen ts and apprentices, and  
many' men now well known in  th e  electrical 
engineering world passed th rough  his de
partm en t.
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WE  ore rem inded b y  the E.L.M .A. 
th a t artificial lighting as we know it  
to-day  is a  com paratively recent develop

m ent. The 1914/18 w ar period1 provided a 
m ajor im petus to  an  industry  already 
showing signs of expansion and  no t long 
after the Armistice i t  becam e apparen t 
th a t  electric light was to  p lay  an  ever in
creasing p a r t in th e  life of th e  nation. 
In  1924, w ith vision in advance of the 
tim e, m em bers of th e  E .L.M .A . inaugurated  
the L ighting Service B ureau, a  neutral 
organisation through the m edium  of which 
inform ation could be collected and dis
sem inated so th a t  th e  .com m unity in 
general and  the electrical trad e  in particu 
lar could be kep t informed of all aspects 
of electric lighting.

T he tw enty-first year of its activities co
incides w ith th e  end of y e t ano ther w ar, 
and  a  review of its p as t record is there
fore of in terest. In  1932 p a rt of the 
prem ises in  Savoy Hill, un til then  occupied 
b y  th e  B .B .C ., were taken  over and  this 
move m ade available fifty per cent, more 
sp ace ; all th e  dem onstrations were 
m odernised and reorganised and th ey  have 
continued to bo k ep t up-to-date ever since. 
A year earlier the L ighting Service B ureau 
of Scotland had  been moved to  enlarged 
prem ises in St. V incent Place, Glasgow, 
and  thus were established comprehensive 
lighting centres no rth  and  south of the 
Border.

Extensive Scope of the Bureau
A ctivities were fu rther widened, in  1933, 

b y  th e  addition of th e  touring dem onstra
tion which travelled th e  country  from 
Cornwall and th e  Isle of W ight to the 
F ir th  of F o rth  and  the Clyde, whilo the 
bureau , fully alive to  the p a r t played by 
the w ritten  word, produced a  series of 
publications so long and  varied th a t  it  is 
impossible to  do more th an  m ention some 
of the  more outstanding, nam ely th e  
o range 'handbooks covering m ajor lighting 
applications, of which some have run  into 
nine editions; “ Electric Discharge 
L am ps,” one of th e  first books to  cover 
th e  subject w ith any degree of com plete
ness; “ Lighting Service,”  a  quarterly  
house journal which was ju s t getting into 
its stride when w ar broke ou t and  is duo 
to be revived as soon as conditions per
m it; and  “ Modern F acto ry  L ighting,”  
produced in conjunction w ith the E .D .A . 
a t  th e  ou tb reak  of war, an d  of which initially, 
some 30 000 copies were sent to  factories 
and , of la te r editions, some thousands were 
circulated b y  production departm en ts of 
th e  G overnm ent to  essential factories.

The introduction of fluorescent lighting 
has mado i t  im perative to  revise all the  
existing literatu re  of the bureau and  as 
tim e goes on the range of publications will 
bo still fu rther increased. A lready since 
th e  end of the war, there  have been issued 
brochures entitled “ In terio r Lighting D e
sign,” “  S tree t Lighting by  E lec tric ity ,” 
“  Fluorescent L am ps,”  “  L ight—th e  Sales 
B uilder,” and aw aiting delivery is “  School 
L ighting.”

Popularity of Publications on Lighting
The presen t dem and for lighting in 

form ation m ay, in  some moasure, be 
gauged by  the fac t th a t a five thousand 
edition of a  publication such as “  F luores
cen t Lam ps ”  which m ight have lasted 
abou t tw o years in  pre-w ar tim es, was 
exhausted  w ithin a  m onth.

The popularity  of bu reau  lectures, in 
variably  illu stra ted  by appropriate  dem on
strations, is such th a t  com m ent upon them  
is unnecessary. Suffice i t  to  say th a t the 
41st Illum ination Design Course ju s t com
pleted was so overbooked th a t  a  duplicate 
course is to  be held in February  on a  da te  
y e t to  be determ ined, a n d  plans are afoot to 
re s ta r t the provincial courses which were 
proving to  be so popular prior to  th e  war. 
A rchitects’ conferences are again on the 
program m e and  i t  is th e  b u reau ’s in tention  
to hold th e  n ex t of these functions in the 
spring.

E xhibitions have alw ays figured largely 
in th e  bureau plans, and since the F araday  
C entenary Exhibition in 1932, for which 
i t  designed the m ain lighting features, the 
bureau  has taken p a rt in  every nationally  
im p o rtan t exhibition of appropriate  charac
te r , either on its own account or in co
operation w ith o ther organisations such as 
the B .E .D .A . and the I.M .E.A .

In  addition to th e  co-operation w ith all 
sections of th e  industry , th e  bureau  has 
established good relations w ith  G overnm ent 
departm en ts which, recognising i t  a s  an  
au tho rita tive  source of lighting inform a
tion, have called upon it  to  give evidence 
before th e  D epartm ental Comm ittee on the 
Lighting of Factories, ; the M inistry of 
T ransport D epartm ental Committee on 
S tree t Lighting, th e  Building Studios L igh t
ing Comm ittee, e tc. D uring the w ar the 
N ational Industria l E lectrical Lighting 
Service was se t up  a t  the request of the  P ro 
duction D epartm ents, under th e  chairm an
ship of the late Sir D uncan Wilson, ex-chief 
inspector of factories, and  played a n  im 
p o rta n t p a r t  in increasing and  m aintain ing 
production efficiency.

To-day, th e  bu reau  represents the 
national centre for lighting developm ent
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a n d  is a  clearing house for lighting infor
m ation  from  all over th e  world. To quote 
Mr. C. W. Sully, for m any years director 
of E .L.M .A . : “  I t  exemplifies .the difference 
betw een business for commercial gain  and 
business as a  m eans ito an en d ; in  o ther 
words, .the electrical industry , when dealing 
■with the bureau, can relax th a t  guarded 
a tt itu d e  'so long considered inseparable from  
any  commercial dealings and  can plan  the 
achievem ent of a  common goal on neu tra l 
g round .”

These brief fac ts  w ere m ade prom inont 
a t  an inform al luncheon la s t week w hen 
the technical Press were th e  guests of Mr. 
W . J .  Jones, d irector of th e  E .L.M .A . and  
Mr. E . B. Sawyer, acting m anager of the 
bureau , and  among o th er topics discussed 
w ere the im proving effect which the work 
of th e  bureau  is having upon factory  liglrb- 
ing and  the lighting of schools; and  the 
developm ent of the fluorescent lam p. W ith 
regard  to th e  la t te r  we understand  th a t 
thero  will be m ade available to  th e  in 
du stry , in th e  n o t too d is tan t fu ture, an 
18 in. fluorescent lam p. A nother point 
discussed was th e  bu reau ’s la te s t E lectric

Illum ination H andbook, in to  which have 
been introduced d a ta  concerning tubu la r 
fluorescent lighting ; a  now basis for estim at
ing the illum ination requ ired  and  revised 
recom m ended values ; a  m aintenance factor, 
to  take  th e  place of depreciation factor, 
w hich caters for th e  norm al soiling and  
deterioration of reflecting and  tran slucen t 
m edia; an d  revised figures of lam p o u tp u t 
which ca te r for 'any drop in  lam p efficiency 
th roughout life.

W ith  a view to assisting in the rehab ilita
tion of m em bers of th e  Forces, th e  bureau  
has in  m ind th e  in troduction  of special 
courses, e ither d ay  or evening, which could 
bo m ade available as p a r t  of vocational 
tra in ing  program m es if desired ; such 
courses could, of course, bo given in pro
mises provided by  th e  industry  locally, or 
in  th e  Services’ own centres. In  a  brochure 
outlining the design and  a rch itec ts’ courses, 
a  typical program m e for a  rehab ilita tion  
course is given. A nother now brochure is 
en titled  “  L ight—The Sales B u ilder,”  
which presents in  convincing m anner, the 
im portan t relation  of good lighting to  shop 
sales.

Turbo-Alternator Rotors
Breakdowns Due  to W ind in g  Distortion Discussed

T H E  paper b y  Mr. R . H . Coates and  
Mr. B. C. Pyle on “  The Operation of 

L arge T urbo-alternators to  Reduce R otor 
W inding D eform ation,”  an  ab strac t from 
which was given in  our last issue, was 
read  before th e  m em bers of the  I .E .E . on 
Decem ber 6, and  discussed a t  some length.

D etails were given of ro tor failures ex
perienced by th e  undertak ing  w ith  which 
both  au thors wero associated, and  the 
natu ro  of faults causing outage. E xisting  
theories based on th e  w ork-hardening of 
copper by  tem peratu re  cycles were ex
panded and  d a ta  w ere given of plastic 
deform ation of copper a t  working tem 
pera tu res. R esults w ere given of m easure
m ents of bo th  tem peratures and  the 
stresses in the windings on a lternator 
rotors in  service. An analysis of the 
phenom ena causing th e  stressed condition 
indicated m eans for controlling th e  stresses. 
T he possibility of reducing stress in ro to r 
windings by pre-heating  was referred  to, 
and  details of th e  procedure adopted  were 
given.

Discussion
Mr. C. W. Marshall (C .E.B.) said th a t 

a  m easure of th e  seriousness of a lte rnato r 
Totor w inding troubles m ight be obtained  
from  the C .E.B . records of p lan t b reak
dow ns. In  Ju ly , 1943, 410 MW of p lan t 
w ere o u t of commission for th is reason. This

represented  ab o u t 4 per cent, of th e  to ta l 
p lan t installed in  sta tions connected to th e  
grid. B y D ecem ber, 1944, th e  loss of capa
city  due to ro to r troubles h ad  dropped to  
80 MW. (0.8 per cent.), b u t a t  tho  present 
tim e 190 MW (1.9 per cent.) were o u t of 
commission because of ro to r troubles. A 
large proportion of such troubles was 
directly  a ttrib u tab le  to w inding d istor
tion. In  addition, 14 a lternators w ith  a 
to ta l capacity  of 275 MW, were operating 
w ith single earth  faults on the ir re tu rn . 
The great m ajo rity  of the ro tors were 
wound w ith  copper, b u t trouble had  also 
been experienced w ith  alum inium -wound 
rotors of Continental origin. A lternator 
m anufacturers were fully aw are of the 
need for im proved perform ance and ener
getic a c tio n .h a d  been taken in m odifying 
design and  construction so th a t  machines 
m ight be b e tte r  able to  w ithstand  stresses 
of frequent starting  and stopping. R otor 
w inding distortion was encountered m ainly 
in 3 000 r.p .m . m achines of 20 MVA 
capacity  and  upw ards, b u t i t  had  also 
been reported  on large 1 500 r.p .m . 100 
MVA sets abroad. T he au thors indicated 
th a t  operation of p lan t under grid condi
tions h ad  accentuated  th e  troubles, b u t it  
should be noted th a t  in th e  caso of Shef
field, bo th  the load fac to r and  th e  power 
factor on th e  stations were im proved by  
grid operation. One im portan t con tribu
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to ry  factor in  causing the considerable 
num ber of ro tor failures in  the p as t ap 
peared to  be the high m axim um  tem pera tu re  
of 130°C. perm itted  under the B ritish turbo- 
a lternato r specification, and  unless the 
elastic properties of ro to r conductor 
m aterials could be im proved, th is m axi
m um  tem perature  should be reduced by  
a t  least 10 °C. T his would involve reduc
tion  of th e  MVAR ra ting  of th e  machines 
which m ight be m ade up  by  the addition 
of power factor com pensating appara tus. 
The au thors had  shown how  existing 
m achines were being safeguarded by  ap 
plying pre-heating, and  th is appeared to  
be more economical th an  th e  addition of 
power factor com pensating equipm ent, al
though  i t  involved some complication in 
operation.

Mr. Marshall concluded by  suggesting 
th e  following m inim um  action on the p a rt 
of all power sta tion  engineers to safeguard 
the ir p la n t : ( 1 ) Provide reliable m eans of 
supervising ro to r w inding tem pera tu re  of all 
m achines—and he though t a  single high 
grade sh u n t w ith  sub-standard  am m ete r/ 
volt-m eter an d  com pensating resistance 
w ould give m ore reliable resistance m easure
m ents a t  considerably less cost th an  the 
au thors/ ohm m eter m ethod. The voltage 
connection should be taken  directly from  the 
m ain slip-ring b rush  arm s ra th e r than  from 
specially insulated  brushes. (2) The cool
ing circuit com ponent of all alternators 
should be thoroughly exam ined and, if 
necessary, modified to  provide m axim um  
air tem pera tu re  control and  hea t conserva
tion  a t  standstill. T he air-tightness of 
m an y  cooling circuits was im perfect, with 
th e  result th a t  dust accum ulated in the 
machines, particularly  in th e  rotors, and 
im paired the cooling and  aggravated the 
conditions which gave rise to  w inding dis
to rtion . Em ergency doors such as were 
usually  provided to perm it operation on 
an  open cooling circuit in emergency, 
seemed superfluous and  should be elimi
nated . (3) Checking of condition of rotor 
winding and  coil positions by  extenso- 
m eters, should’ be p a r t of the regular 
routine m aintenance procedure. T here was 
now m uch evidence in favour of su b s titu t
ing m otor-driven exciters for th e  custom ary 
shaft-d riven  types in all new  machines.

Mr, W. D. Horsley (C. A. Parsons and  
Co., L td .), a f te r  showing som e slides indi
cating  th a t  th e  au tho rs’ experiences were 
generally very  sim ilar to  those experienced 
elsewhere, said i t  now appeared  th a t  the 
m ain controlling factor was th e  tem pera
tu re  g rad ien t dow n the slo t in  a  radial 
direction. The copper had  been observed 
to  m ove xadially in  the slot an d  in his view 
th e  safest approach to  th e  problem  a t  the 
m om ent was to  rigidly pack th e  end wind- 
ings and, w h a t w as more im portan t, by 
various m eans to  reduce the tem perature

grad ien t down th e  slots. P re-heating  on 
the lines adopted  by the 'authors had  been 
tried  for some years in  South Africa, b u t 
had  been found to give negative resu lts ; 
therefore, i t  would be in teresting  to  have 
the results of the au tho rs’ experience in a 
few years tim e. H ard  copper had  also 
been tried , b u t no definite im provem ent 
had  been observed. Moreover, h a rd  copper 
had  th e  d isadvantage th a t  if contraction  
occurred the residual stresses duo to  con
trac tion  were very  high—a fac t confirmed 
by the authors.

Mr. W. N. Kilner (M etropolitan-Vickers 
E lectrical Co., L td .), said th a t  copper 
shortening in  3 000 r.p .m . ro tors had  oc
curred in the  stations of only two operating 
companies where his firm ’s m achines were 
installed—one in  th is coun try  and  one 
abroad. In. th e  case of the homo station , 
th e  m achines ran  20 796 hours and  w ere 
s ta rted  and  stopped 467 tim es before a  
sh o rt c ircuit betw een coils developed. The 
macliine w as operated  a t  too high tem pera
tu re  due to inadequate  ventila tion  owing 
to  an  error in  th e  erection of the external 
ven tila ting  ducts which, un fo rtunate ly , w as 
n o t discovered un til a fte r  th e  ro to r failed. 
D uplicate m achines in th e  sam e sta tion  
operated  for longer periods and  h ad  no t 
given any  trouble. In  th e  case of the 
overseas sta tion , th e  machines were operated 
a t  overloads for long periods and th e  p rac
tice was to  load th e  m achine up  un til th e  
ro tor tem pera tu re  indicator showed 130° C. 
These machines, which were in South Africa, 
h ad  the ventila ting  slots below th e  w inding 
points an d  discharge from these slots was 
to  radial holes which discharged in to  the 
a ir gap of th e  machines. T he first m achine 
th a t  failed had  operated  for 16 000 hours 
over a period of tw o years during which 
tim e i t  h a d  been s ta r te d  a n d  stopped 
only 86 times. This ro to r was returnee 
to  the works in E ng land  an d  th e  trouble  
was diagnosed as copper shortening. I t  
was believed a t  th a t  tim e th a t  h a rd  copper 
windings would overcome th e  trouble, b u t  
because of lack of experience w ith  this 
and  th e  urgency of th e  repair, i t  w as d e 
cided to  re-wind th e  ro to r w ith soft copper. 
T his w as done an d  the  end tu rn s of th e  
coils were solidly blocked so th a t  if th e  
copper tended to con trac t i t  would have 
to  cu t th rough  th e  packing blocks before 
i t  could sho rt circuit th e  various coils. 
This ro to r was installed in  1938 and  th e  
operating  engineers decided to  p re-heat th e  
coils each tim e th ey  s ta rted  up , and  every
th ing  h ad  been satisfactory  since. The 
only change from the original type of w ind
ing was th e  addition of th e  packing blocks. 
In  th e  m eantim e experim ents w ith  hard  
draw n copper coils were m ade. Two ro tors 
so constructed  had  been supplied to  th e  
same custom er, and  th ere  had  been no  
trouble. One m achine h ad  ru n  for 18 690 
hours and  th e  o th er one 12 840 hours, and
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both had  been s ta rted  and stopped 128 
times up to  th e  end of 1942 w hen the 
ro tors were w ithdraw n for exam ination and 
found to  be in  perfectly good condition. 
They lied been operating m  service ever 
since. These machines were ru n  w ithou t 
pre-heating. I t  would appear from this 
evidence th a t th e  problem  had been solved 
by the  use of hard  draw n copper and  pack
ing blocks. U nfortunately , there was evi
dence from o ther m achines in the same 
station  w ith hard  draw n copper windings 
th a t there  m ight be trouble, as they  were 
showing signs of deform ation. Investiga
tions in to  the softening of h a rd  copper a t  
tem pera tu res of the order of 130° C., indi
cated  th a t  this varied considerably w ith 
the n a tu re  of th e  copper and  th e  two 
m achines th a t  had  .run  satisfactorily  in 
South  Africa happened to  have a very 
good type of copper. L ater, experim ents 
indicated  th a t  copper m igh t soften a fter 
tw o years, an d  ro tors had  since been m ade 
of silver bearing copper which h ad  sim ilar 
properties to  those of h a rd  draw n copper. 
However, no ro tors m ade of th is m aterial 
h ad  y e t been p u t in to  use. W hilst ap p re 
ciating th a t pre-heating was a m eans of 
overcom ing the trouble, he  contended th a t  
ro tors should be m ade w hich did no t require 
pre-heating. I t  was also an obligation on 
the p a r t of th e  operating engineer n o t to 
operate  a t  h igher field cu rren ts than  the 
machines were designed for. I t  was not 
appreciated  th a t  it was th e  tem peratu re  
range th a t  m attered  so far as therm al d e 
form ation was concerned, and  ¡not only tire 
tem pera tu re  rise of th e  ro tor.

Mr. A. J. Gibbons (London Pow er Co.) 
said  the experience of his com pany h a d  been 
relatively fo rtunate  in this m a tte r owing to  
th e  fac t th a t  practically  all th e ir  turb ine 
p lant a t the m om ent was 1 500 r.p .m . 
Such 3 000 r.p .m . p lan t as they  had  w as of 
lim ited ou tpu t, an d  therefore sho rt length. 
Moreover, none of the m achines was run 
anyw here near its  full ra ted  field curren t. 
N evertheless, th e  w eakest p o in t was the 
rotors, and  m ost of th e  trouble had  "been 
due to  ea rth  fau lts an d  n o t short circuits 
in the windings which had  n o t been accom
panied  by  an  earth  fau lt. I t  was wise to  
take steps to  have th e  ro to r repaired  when 
the first fau lt occurred and  th u s  avoid in 
convenience and  considerable disturbance 
to  supp ly . He considered th a t  rotors 
should universally be fitted  w ith some form 
of continuous insulation resistance tes te r 
which would n o t only ring an alarm  when 
the insulation fell to 1 000 ohms, as the 
au thors suggested, b u t  w ould also provide 
a continuous indication of th e  insulation 
resistance w hich could be located near the 
operators w ith the o ther instrum ents.

Mr. K. R. Hopkirk (B .T-H . Co., L td.) 
suggqsted th a t  too m uch em phasis had 
been placed in the paper and  during th e

discussion on the fac t th a t  copper d istorted  
and  had  viscosity, and  th a t  all ro to r b reak
downs were due to  copper distortion. 
T h a t was n o t so, and  copper distortion 
was only p a rt of the m ore general aspect 
of the m a tte r . A po in t th a t  did n o t seem 
to have  been m entioned was the tension 
in the windings. T here was a  lim it to  th e  
tension which was n o t d ic ta ted  by the 
copper in  th e  s tra igh t tu rns, b u t by the 
ability  to  w ithstand  bending, an d  th a t  was 
a  factor which perhaps the  au thors had  
forgotten to  take in to  account. To deal 
w ith  the problem of the creep of copper, 
he was using silver bearing hard  draw n 
copper, w hich had  already been m en
tioned. A nother po in t was th e  difference 
of tem pera tu re  betw een the top  conductors 
in the slo t an d  the bo ttom  conductors, 
and there  was a  very  large difference in 
the Sheffield case. Since 1939 his firm had 
developed m eans for evening o u t th a t  
difference, and  a t  the same tim e reducing 
the tem pera tu re  grad ien t betw een the 
copper in th e  slots and  the  iron of th e  rotor. 
T h a t was a  rem edy for some of the older 
rotors, an d  i t  also enabled a  larger o u tp u t 
to be obtained  from  th e  sam e fram e size. 
If  i t  were know n th a t m achines w ere to  be 
operated  a t  two-fifths full load, surely 
there -was some possibility of ■ those 
responsible for controlling th e  load to  ease 
these machines as fa r as possible from  ro tor 
cu rren t and  to  relieve them  of some reactive 
kVA. I t  should be possible to ease the sh ift 
working m achine as m uch as possible a t  the 
expense of the continuously operated  
m achines. H e did no t know  w hether th a t 
was done, b u t i t  should apply  n o t only to  
old machines w hich were suspect, b u t also 
to  new machines, and  he suggested th a t  
some exam ination of th a t  possibility should 
be m ade.

Mr. F. A. Youngmark (English E lectric 
Co., L td .) said his firm p u t in the ir first 
largo machines in 1929 and  early  in  1930 
w ith ro tor lengths of 120 in. and  145 in ., 
and neither of these rotors had  broken 
down y e t;  perhaps i t  m ight have been 
b e tte r if they  had . A ctually  th e  first 
■breakdown due  to  copner d istortion 
occurred in  1942, some 12 years a fte r  th e  
first machine h ad  been p u t in to  operation. 
A t th a t tim e they  had  a  considerable 
num ber of machines running, all liable to  
th e  sam e trouble, b u t fo rtunate ly  a  very 
strong packing had  been p u t in the rear 
end windings. Since 1929, 15 per cent, 
of the failures on all th e  m achines his firm 
had  p u t in, using soft copper, h ad  been 
due to  copper distortion, which could be 
regarded as com paratively small. As to  the 
fu ture , there were m any m achines in ser
vice w hich were liable to  copper d istortion , 
bu t he was disposed to  th ink  th a t  if we had  
no t passed th e  peak of our troubles we 

were very  near to  it, because before 1942
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the  m anufacturers were alive to  the dangers 
and  were beginning to  introduce changes 
which would have an  im portan t effect, 
w hilst operating  engineers were introducing 
pre-heating in th e  case of ro tors which were 
liable to  this trouble. Tho use of semi- 
h a rd  copper was ¡becoming general, and  he 
was all in  favour of the strongest possible 
packings in the ro tor end  windings. Silver 
bearing copper was the n ex t m ove. His 
Ann had  used tem pera tu re  indicators 25 
years ago. They gave misleading readings 
then , b u t he definitely recom m ended th a t 
the connections for th e  instrum ents 
should be m ade from the  m ain brushes.

Mr. C. W. Priest (London Power Co.), 
said th a t  in tho B atte rsea  station  
was w hat he believed was th e  first 
30 000 kW  3 000 r.p .m . m achine to  be 
installed in  th is coun try ; i t  w en t in to  ser
vice in  1931 and  h ad  ru n  for 53 000 hours 
and  had  been s ta rted  up betw een 4 500 
and 5 000 times. No pre-heating was 
adopted, nor any unusual practices, and 
so fax there had  no t been any ro tor trouble 
of an y  description. This m achine was de
signed for a  power factor of .8, and  a l
though i t  seldom ra n  below .9 i t  gave a  
good m argin on tho ro to r current.

Mr. J. W. Howard (General E lectric 
Co., L td .,) showed a slide illustrating  
ro to r d istortion  on a  25 000 kVA 3 000 
r .p .m . Continental machine installed in 
tins country  and  which had  been sen t to  
his com pany for repair. H e pointed to  th e  
fac t th a t  in this case th e  deform ation was

definitely expansion and no t contraction, 
and  also em phasised th a t the expansion 
had  taken  place on the top of the slot, 
which w as generally expected to  be th e  
coolest p a r t of tho winding. Tho contrac
tion  theories, he said, d id  n o t cover this 
problem  as i t  should be covered. The 
paper would have been more inform ative 
if it  had  given some indication of the  
ty p e  of blocking used on the m achines 
in  question and, in particu lar, how this 
varied  betw een one m achine and  another. 
H is firm had supplied the 30 000 kW
m achine m entioned by Mr. P riest, which 
had been in service for 16 years, and had  
h ad  m any thousands of s ta rts  w ithout 
giving any trouble, and  o ther m achines of 
the same make, were also going well. I t  
therefore seemed th a t a  30 000 kW
m achine could be produced which would 
not be sub ject to distortion. In  the near
fu ture  we should have to  increase to
50 000 kW , w ith  longer rotors of larger 
d iam eter b o th  of w hich points m ust neces
sarily lead to  g rea ter danger of d istortion. 
In  connection w ith  such machines, the  
m anufacturers would have to  ask th e  sup
ply industry  to  help form ulate a  technique 
involving pre-heating on the lines sug
gested by the authors. Personally he 
visualised pre-heating tre a tm en t in  which 
for a  period of tim e the copper would he 
in contraction  followed by a period of ex
pansion so th a t there would be no possi
b ility  of cum ulative d istortion effects which 
m ight lead to  destructive breakdow n.

News in Brief
Electricity for Farmers.—W eardale (Co. 

D urham ) farm ers have received a  question
naire from the  N ational F arm ers’ Union 
asking the ir views on a num ber of m atters, 
including ru ra l electricity and telephones.

School Lighting Installations.—-At a 
m eeting of the Bolton E ducation  Com
m ittee it  was reported  th a t th e  head 
teachers of two m odern secondary schools 
had asked for the provision of lighting 
installations for the school stages, and  the 
Com m ittee agreed to  obtain  estim ates for 
such provision.

Supply to Factory-made Houses.—The 
Poplar H ousing Comm ittee has considered 
a reference from th e 'E lec tric ity  Committee 
regarding electricity supplies to  emergency 
factory-m ade houses, which are tem porary 
structu res, and recom m ends th a t  these 
should be serviced exclusively by elec
tric ity .

Electricity in Council Houses.—I t  was
reported  a t  a  m eeting ' of th e  B arnard  
Castle 'U.C. th a t  a questionnaire had  been 
sen t to local residents on the question of 
using electricity in council houses. 122

were in favour of electricity and  13 
favoured gas. The Council has, therefore, 
asked the N orth-Eastern H ousing Associa
tion to  bu ild  “ all-electric ”  houses.

I.E.E. Scottish Centre.—A  luncheon has 
been arranged by the Scottish Centre of the 
I .E .E . to  take place on Ja n u a ry  26 a t 
the Grosvenor R estau ran t, Glasgow, a t
12.15 p.m . The price of the tickets is 
12s. 6d. each, no t including wines. A fter 
the luncheon. Dr. P . D unsheath  will read 
his presidential address a t  the Royal 
Technical College, Glasgow, a t  4 p .m .

Belgian Engineers Visit Britain.— A party  
of ten  young Belgian engineers, including 
one woman, have ju s t concluded a  v isit to 
B ritain , under tho auspices of the B ritish 
Council, to  study  m ining and  engineering 
practice, particu larly  developm ents since 
1940. T heir visits included the works of 
H enry  Wiggins and  Co., L td ., General E lec
tric Co., L td ., W. and  T . A very , L td ., and 
Ham s Hall “  B  ”  power station in the B ir
m ingham  a rea ; an d  M ath e r ' and P la tt, 
L td ., an d  M etropolitan-Vickers Electrical 
Co., L td ., in th e  M anchester area.
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T H E  necessity for pro tecting  th e  com
ponents of radio and  radar equipm ent 

used by the Services against the effects of 
m oisture under tropical conditions focused 
a tten tio n  on th e  physics and  chem istry of 
tho  m any substances th a t  could be used, 
an d  consequently the discussion by  the 
R adio  Section of th e  I .E .E . on Novem
ber 27, on “  Film-form ing M aterials used 
in  Insulation  ”  covered a  wide field.

Two Main Varieties of Varnish
In  opening th e  discussion, Mr. C. R. 

Rye pointed ou t th a t  th e  two m ain types 
o f  varnish  used in the  electrical industry  
w ere oil-based and syn thetic  resin-based 
varnishes, and  all insulating varnishes from 
im prégnants to an ti-tracking varnishes 
could be classified under those heads. He 
w ent on to deal w ith the constituents, 
m ethods of production and  characteristics 
o f  bo th  types, and  processes of applica
tion. Coils, he  said, m ight be coated w ith 
insu lating  varnishes e ither b y  simple dip
ping or by  vacuum  im pregnation. W ith  bo th  
complete penetration  of varnish to  tho 
centre of small coils was obtained, b u t for 
large coils i t  was necessary to  use vacuum  
trea tm en t. In  both  processes efficient pre
drying of th e  coils was absolutely essential. 
I t  was advisable when curing the varnish 
to  raise th e  tem perature  in the stove step 
b y  step. Control of the varnish in either 
o f  those m ethods of im pregnation should 
preferably bo b y  viscosity and n o t bv  
specific gravity . Enam elling of winding 
wire was usually  done by  a  type  of dipping 
process in  w hich several coats were ap 
plied w ith  a  very  quick stoving a t  high 
tem peratu re  (200-300°C.) betw een coats. 
Oil-based enamels, vinyl resins and  nylon 
were used for th a t  purpose. Oil varnishes 
h ad  tho best insulation properties, b u t 
were n o t as satisfactory  from th e  stand 
point of solvent and  abrasion resistance.

Solvcntless varnishes were th e  ideal of 
every engineer connected w ith coil insula
tion. Some progress had been m ade to
w ards th e ir production, b u t there  were 
still difficulties in th e  w av of a  full u tilisa
tion of th is ty p e  of varnish . P robably  tho 
type  m ost likely to  come in to  general use 
was th a t based' on th e  “  Silicone ”  poly
mers, w hich also im parted  v e r y  excellent 
h ea t resistance, in addition  to  high- 
frequency insulation. I t  was essential to  
realise th a t  every insulation problem  in
volving film-forming m aterials of th a t 
typo  m ust have individual consideration, 
th e  final choice being governed b y  th e  
particu lar function of th e  finished equip
m en t, a n d  i t  was here th a t co-operation

betw een th e  chemist, engineer and  designer 
was of . v ita l im portance.

In  the  discussion which followed several 
speakers underlined the necessity for care
ful stove drying of coils before dipping 
and  the  advantage of rap id  transfer to  the 
b a th  while still hot. I t  was though t th a t  
tho figures quoted  for the degree of vacuum  
required were conservative and  th a t  in 
general a  reduction of pressure to  between 
1 and  3 nun. of m ercury  was desirable.

Coils of very  fine wire presented special 
difficulties. T he tim e of im pregnation m ust 
be closely controlled to  avoid solvent action 
on the  th in  covering of th e  wire, and  i t  
was equally im portan t to  ensure completo 
curing, otherwise subsequent breakdow n 
would occur under tropical conditions. 
Metallic cata lysts should be used w ith 
caution as they  were a p t to  in itia te  elec
trolysis ; in  general, driers w ith  a  lead base 
should be  avoided.

Since the function of a  varnish was to 
exclude m oisture i t  was im portan t to 
realise th a t  th is  was a  m a tte r of degree. 
Tho ra te  of penetration  was governed b y  
absorption by  th e  m aterial and diffusion 
th rough  it. A substanco w ith  an in trin 
sically low w ater factor m ight show widely 
differing degrees of penetrability , depend
ing on w hether th e  m olecular s truc tu re  was 
ordered or random .

Debye’s Theory
I t  was asked w hether tho  properties of 

a  varnish as a  dielectric could be pre
dicted by  applying D ebye’s theory , b u t 
th e  general opinion was th a t  calculations 
based on the rotation of polar groups were 
n o t profitable in substances which were 
essentially m ixtures.

M any of th e  new  wire coverings were 
more resistan t to  abrasion th an  oil- 
based bitum inous enamels, b u t some 
were n o t so good from th e  point of view 
of resistance to  m oisture, though coatings 
of th e  polyvinyl/form aldehyde type  had , 
in  one speaker’s experience, proved satis
factory. Im pregnating  varnishes of the 
phenol/form aldehyde ty p e  could n o t al
ways be used owing to  the  solvent action  
of free phenol, b u t oil-modified alkyd v a r
nishes were safe and gave good adhesion 
to  th e  glossy surface of th e  covering.

Some speakers th o u g h t th a t  th e  ad 
vantages of solvcntless varnishes m ight 
be offset b y  loss from  drainage, resulting 
from  their lower viscosity an d  th e  higher 
tem peratures required for curing. W here 
complete im pregnation w ithout voids was 
required i t  m ight be necessary to  provide 
a  perm anent container for th e  component.
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Stresses in Transformer W ind ings
Abnormal Conditions

T H E  forces and  stresses se t up in  tran s
form er w indings »nd  th e ir  clamping 
structu res, as the resu lt of external or in

ternal short-circuits or of sw itching opera
tions, were considered in  detail in a  paper 
en titled  “  M echanical Stresses in  T rans
form er W indings,”  by. Mr. E . Billig, read 
before the I .E .E . T ransm ission Section, on 
W ednesday, Decem ber 12.

T he au th o r said th a t  although powor 
transform ers had  a tta in ed  a  high degree of 
reliability  in service, breakdow ns never- • 
theless occurred from tim e to tim e under 
abnorm al conditions. Suoh conditions arose 
when transform ers were subjected  to  fre
q u en t short-circuits a t  the ir secondary te r
m inals, w ith  the supply voltage m aintained 
a t  nearly  its  full value. In  large in te r
connected supply  system s w ith  fau lt capaci
ties of th e  o rder of 1 million kVA or more, 
the voltage could be m aintained even w ith 
th e  largest sizes of power transform ers in 
use ito-day. T he electrom agnetic forces 
which could be produced under such con
ditions were form idable. Those forces were 
applied n o t only to  m etallic conductors, b u t 
also to insulating m ateria ls of greatly  in 
ferior m echanical streng th , and i t  would be 
readily  understood th a t  they  m ust be given 
careful consideration if serious dam age 
wore to  be avoided.

Axial and Radial Forces
V arious arrangem ents of windings and 

tappings in  largo power transform ers were 
described. Points a t  winch particularly  
high m echanical stresses occurred in con
cen tric  w indings were discussed in  detail. 
Axial forces betw een the top  and  bottom  
halves of each winding or betw een different 
windings were responsible for bending 
stresses in  tu rn s near th e  ends or ad jacen t 
to  gaps in  the windings, fo r compressive 
stresses in  th e  body of th e  winding, and 
for tensile and compressive stresses in the 
clam ping gear. R adial forces produced 
tensile stresses in the ou ter, and buckling 
stresses in th e  inner winding. Such stresses 
w ere m ore pronounced in  coils ad jacen t to  
cthe m ain leakage duct. The excessive 
m echanical stresses w hich could bo caused 
by in ternal electrical breakdow ns were dis
cussed. T he m echanism  of cum ulative 
shrinkage, the loss in clam ping pressure due 
to  sw itching stresses and  therm al cycles, 
and  th e  danger of subsequen t m ovem ent 
of th e  w indings causing abrasion of th e  in
sulation and  final electrical breakdow n, were 
considered in  detail. A rule w as given for 
the m inim um  clam ping pressure th a t  should ,. 
b e  m aintained w ithin th e  windings.

Some of the g ravest dangers, th e  au thor 
s ta ted , arose in w indings which were no t

Causing Breakdowns
properly “  balanced ”  m agnetically; e.g ., 
if one winding were axially displaced w ith  
respect to the o ther, if th e  w indings w ere of 
greatly  differing axial lengths, or if a  con
siderable p a rt of one winding were opbn- 
circuitcd by m eans of tappings. Suoh u n 
balance always produced additional s tray  
flux, eddy-curren t loss, local heating  an d  
increaso in  m echanical stress. T he. larger 
the transform er an d  the greater th e  tapp ing  
range, the m ore im p o rtan t i t  becam e to  
keep such asym m etries down as fa r  a s  
possible.

Observation on Tapping Coil
Magnetic balance was not, however, th e  

only po in t of im portance. The separa te  
tapping coil, for instance, m ight adversely 
affect th e  d istribution  of th e  electric field, 
due to  a  steep-fronted surge, and  would in 
some cases increase th e  effective capacitance 
to  earth .

T he conclusions arrived  a t  w ere :—
(a) T he clam ping s truc tu re  should keep  

all th e  w indings continually u nder a  pres
sure which is strong  enough to  p reven t even 
the slightest m ovem ent under any  circum 
stances w hich m ight arise in  th e  operation 
of th e  transform er during its  life.

(b) All th e  m ethods of clam ping w hich 
had  been used u p  to  th e  p resen t effected 
a  compromise betw een various factors, and  
none of them  fully solved the problem s aris
ing o u t of shrinkage.

(c) H igh-voltage windings should pre
ferably be arranged on th e  outside from 
the po in t of view of m echanical streng th .

(d) Tapping coils should be rem oved as 
fa r as possible from  strong m agnetic fields.

(e) There was scope for more detailed in
vestigation  of th e  behaviour of th e  m aterials 
now used as in te r-tu m , inter-coil, and  end 
insulation of transform er windings, and  
possibly for th e  developm ent of a  new 
m aterial b e tte r  su ited  to  th e  purpose. The 
m ain p roperty  requ ired  of such a m aterial, 
a p a r t from  tn e  usual electrical and  m echani
cal requirem ents, would be freedom from ap 
preciable yield even a f te r  extended  opera
tion over m any years w hen im m ersed in  oil 
a t  tem peratures up  to  100° C. under a  high 
continuous pressure of th e  order of 1 
to n / in 3, on w hich is superposed a lower 
pressure pulsating a t  100 c /s .

(f) P roper use should be m ade of the 
experience to  be gained from th e  perform 
ance of transform ers under short-circuit. 
Records should be k e p t of th e  frequency 
and  severity of faults in th e  system  and 
of th e  s ta te  of w indings as found by 
occasional inspection. T he developm ent of 
slackness and signs of m ovem ent in th e  
windings should be  carefully recorded.
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T H E  progress m ade in th e  application of 
pow dered m ineral insulation to  m etal- 

sheathed  conductors was recorded in  a  
paper by .Messrs. F . W. Tomlinson and
H. M. W right read a t  a  m eeting of the
I .E .E . Installations Section yesterday, 
T hursday.

Inorganic insulating  m aterials possessed 
certa in  advantages, s ta ted  th e  authors, b u t 
up to  th e  presen t such a  m aterial, capable 
of being m oulded round  a  non-rigid con
ductor, had  no t been produced. However, 
when a  dielectric such as m agnesium  oxide 
o r  alum inium  oxide was compressed’ in 
powder form w ith in  a  tu b u la r sheath , i t  be
haved in  m any respects as a homogeneous 
plastic m ateria l when th e  sheath  was sub
jec ted  to  deform ation o r bending.

Most Desirable Dielectric
W hen used in  high-frequency cables, 

taking all its properties in to  account, m ag
nesium oxide, when correctly sheathed, 
p robably  provided the m ost desirable 
dielectric of any  m aterials a t  present in use. 
I t  w as consistent in perm ittiv ity  and 
characteristic  im pedance values, and  was 
stab le  a t  extrem es of tem perature  an d  even 
afte r considerable m echanical distortion.

F o r heating  elem ents, the usual type of 
coiled resistance wire, of th e  nickel-copper 
and  nickel-chrome alloys, was used. O ther 
grades of resistance wire could be used, 
according to  the h ea t o u tp u t required . For 
cables, high-conductivity  copper was re 
quired, arid single-strand conductors were 
m ost su itable for th e  draw ing process a t  
presen t employed. There w ere special a p 
plications of cables for w hich o ther motels 
m ight be used, e.g., heating  cables and  
therm ocouple cables.

To form  the sheath  w hich contained the 
conductor and  pow dered in su lan t assembly, 
a varie ty  of m etals was used according to 
the in tended purpose an d  operating  con
ditions; for exam ple, a  nickel-chrome-iron 
alloy m ight be used for operating  tem pera
tures of th e  order of 600-750° C., w hilst 
for th e  200-600" C. range an  alum inium  
brass o r nickel-copper alloy m ight be used. 
F o r lower tem peratures, and  w hen a  heate r 
was to  be im mersed in w ater, solid-drawn 
copper tubing was used. Similarly, the 
m etal for the sh ea th  m ight be selected for 
its corrosion-resisting properties.

A fter referring to  m anufacturing  m ethods, 
the au thors said th a t  for lighting and  power 
supplies, a  m ineral insulated cable was 
as near to th e  ideal as h ad  y e t been 
achieved. I t  was fire-proof in  a very 
wide sense, could n o t cause a  fire, 
was perm anent, and  was sufficiently 
flexible to  enab le  the m ost tortuous routes

to be followed w ith com parative ease. 
Bending or deform ation of the cable did 
no t in jure the insulating  m aterial, and  did 
no t affect the re lative position of the con
ductors and  sheath .

W hilst i t  w as suitable for all ordinary 
wiring, the unique properties of th e  cable 
had enabled i t  to  be used in  m any situa
tions where th e  conditions h ad  been too 
severe for o ther types of cable. T he ad 
vantage of using the cable in  situations 
such as were found in tu rk ish  baths, laun
dries, dyew orks, power sta tions, gas works, 
breweries, ships (infcluding tankers), and 
o ther ho t, w et o r oily situations, was evi
den t. T here was no condensation within 
the sheath , an d  th e  cable did no t deterio
ra te  w ith  heat.

In  comparison w ith  o th er cables such as 
lead-covered vulcanised-rubber or vu lcan
ised rubber in conduit, th e  m ineral-insu
lated  cables, showed a  surprising saving in 
weight and bulk. Furtherm ore, there 
was opportun ity  for design in the mineral- 
insulated cable having a lighter copper 
sheath  or a  sheath  of a  lighter m etal such 
as alum inium .

This typo  of cable, having a copper 
shea th  an d  copper conductors, provided 
an  excellent m edium  for transm ission a t  
high frequencies, losses .being largely de
penden t upon the type of in su lan t em 
ployed. I t  h ad  been found th a t  m ag
nesium oxide has a  dielectric constan t of 
the order of 3.6 and  a very low power 
factor, of th e  order of 0.0005. The power 
factor was little  a lte red  a t  high frequencies. 
Such cables using m agnesium  oxide had 
been designed w ith a  characteristic  im pe
dance up to  70-75 ohms fo r concentric 
cables an d  100 ohms for tw in-cored cables. 
These had  a  low a tten u a tio n  and  were 
used extensively a t  frequencies of the  order 
of hundreds of megacycles per second. The 
optim um  design for m inim um  a tten u a tio n , 
using m agnesia as the  dielectric, gave a 
characteristic im pedance of 43 ohms for 
concentric cable and  80 ohms for twin 
cable.

Wide Field of Application
C opper-eonstantan and iron-constantan 

com pensating leads could bo produced in 
a  suitable sheath . The process enabled 
com paratively long lengths and  small d ia
m eters to  be produced, an d  th e  heat- 
resisting and  nan-ageing properties were 
finding considerable applications. Tliis type 
of com pensating load was also su itable for 
use as a  therm ocouple. T here was a  wide 
field of application  for th e  com pensating 
lead for s tan d ard  commercial tem perature- 
m easurem ent work. As a  therm ocouple, 
there w ere m any special applications.
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Plastic Materials
By JA M E S  T A Y LO R , B.Sc^ F .R .I.C

D U RING  the la t te r  p a r t of th e  war, 
plastic m aterials based on polym ers of 

vinyl carbazole were developed in  the 
U nited  S tates to  m eet a dem and for app li
cations in .the field of electronics where 
high tem peratures were encountered  an 
operation, b u t where th e  m echanical pro
perties did n o t require  to be particularly  
high. The trade nam e of th is ty p e  of 
m aterial is Polectron.

Characteristics of Polectron
I t  is claimed for th is m aterial, of w hich 

very  little  lias been seen in th is  country , 
th a t  i t  h a s . a  high h e a t d istortion tem 
p era tu re , a very  low power factor, a  high 
dielectric stren g th  and  high volum e and  
surface resistivities. The dielectric» con
s ta n t is said to  be uniform  up  to  u ltra  high 
frequencies and  th a t  any  varia tion  is due 
only to  therm al expansion of the  m aterial. 
I t  is very resistan t to w ater, to  alkalis 
and  to  d ilu te alkalis, also to  hydrofluoric 
acid b u t i t  is a ttack ed  by concentrated  
m ineral acids such as sulphuric or n itric .

I t  is soluble in arom atic hydrocarbons 
such as benzene and  toluene, and  also in 
chlorinated hydrocarbons, w hether a li
phatic  or arom atic, such as chlor- 
benzene and  trichlorethylene. I t  is, 
however, insoluble in  a liphatic hydrocar
bons, hydrogenated arom atic hydrocarbons, 
alcohols, e ther and  m any m ineral oils.

Like m any of the  o ther vinyl derivatives 
i t  can be m oulded by  injection or com
pression. W hen in jected  i t  develops a 
so rt of fibrous s truc tu re  and, in  conse
quence, good m echanical properties are 

obtained in th e  direction of flow. There 
is, how ever, a  corresponding w eakness in 
th e  opposite direction. D uring moulding, 
w hether by injection o r  compression, care
ful control of th e  tem pera tu re  m u s t bo 
exercised. Too high a  tem peratu re  results 
in break-up of th e  fibrous s truc tu re  w ith  
consequent loss o f m echanical strength . 
Too low a  tem pera tu re  results in a  porous 
m aterial w ith  low resistance to  m oisture. 
L ike polyvinyl chloride, vary ing  contents 
of plasticiser m ay be used in m aking up 
the  moulding compounds, and  as a  result 
m aterials softening a t  varying tem peratures 
can be produced.

Complete d a ta  have n o t y e t  been pub
lished on the m aterial b u t from the figures 
available, i t  has been possible to  draw  up 
a tab le  of m ost of the mechanical and 
electrical properties so th a t  i t  m ay be com
pared  w ith o ther plastic m aterials reviewed 
in th is series of a r tic le s : Specific gravity ,
1.2; im pact streng th , 0.5 to  1.0 ft. lb. per 
i n . ; volum e resistivity , 10 '* ohm. c m s .;

dielectric streng th  (0.1 in. thick) 750-1 000 
V per m il.; dielectric streng th  (0.001 in. 
thick) 3 000 V per mil. I ts  m ain appli
cations have been in  dielectric m aterials 
for condensers and  as insulation agiunst 
m oisture in electrical equipm ent. I t  can 
be used where the working tem perature  
is relatively high and  w ith high voltages. 
I t  is w orthy of note th a t the unplasticised 
m aterial has a  power factor which only 
varies from 0.07 a t  50° F . to  0.1 a t  
300° F .

Polyterpeno hydrocarbon resins have also 
been developed in America during recent 
years b u t as they  do no t find m uch o u tle t 
in the electrical industry , i t  is n o t proposed 
to  discuss them  in m uch detail. In  the 
m ain they find o u tle t as substitu tes for cer
tain  a lkyd resins in baking enamels. They 
resu lt in im proved colour retention  under 
heat. They are also used to  a fair ex ten t 
in A merica in the rubber industry . Mould
ing m aterials have been produced from 
them  by compounding w ith fillers b u t their 
physical properties a re  ra th e r poor. The 
moulding compounds are usually cold 
moulded like bitum inous m aterials.

Polyvinyl Alcohol
Polyvinyl alcohol has been used quite 

extensively in America as a  plastic m aterial 
and  its applications have raised i t  in to  
a  plastic m aterial of some im portance. I t  
is m ore or less unique in being a w ater 
soluble plastic m aterial b u t despite this 
it possesses high tensile s treng th  and  good 
flexibility. I ts  w ater solubility and conse
qu en t w ater absorption, even a t  room 
tem perature, p reven t it  being used as an 
electrical insulator. I t  is, however, re 
s is tan t to  m ost ordinary organic solvents 
such as hydrocarbons, alcohols, esters, 
ketones and  so on, and  i t  possesses im 
perm eability to  nitrogen, oxygen and  o ther 

'gases. W hen m oulded i t  is rubber-like in 
its characteristics. I t  can be m ade up  into 
emulsions, it  can be used as an adhesive or 
b inder and  can also be produced in film 
form.

For purposes of comparison the usual 
table of m echanical properties is given, 
b u t the electrical properties have been 
om itted because its high w ater absorption 
m akes any m easurem ents va lueless: 
Specific gravity , 1.25; tensile streng th ,
I 000-5 000 Ib ./sq .in . ; im pact streng th , — ; 
w ater absorption, over 100 per cen t.

The initial m aterials used for its m anu
fac tu re  are  acetylene and  acetic acid which 
are used to  form  vinyl ace ta te  w hich is 
then polymerised, as described before, to  
polyvinyl acetate . The polyvinyl ace tate
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is hydrolysed to  polyvinyl alcohol by th e  
use of acid or alkaline cata lysts. In te re s t
ing products can  be obtained  by  stopping 
tho hydrolysis before completion and if 
the  degreo of hydrolysis is below 70 per 
cent, the product ob tained  is insoluble in 
w ater. As m entioned above, th e  com
pletely hydrolysed m aterial is - w ater
soluble.

By blending polyvinyl alcohol in  powder 
form w ith  pigm ents, fillers and  plastieisers, 
a  moulding m aterial can be produced which 
is in sheet form  and  th is can be stam ped 
in to  finished articles o r can be used as pre
forms for moulding.

The chief in terest in this country  a t  the 
p resen t tim e is the use of nylon in the 
m anufacture  of stockings, a lthough  one 
of its  w ar-tim e uses was in  the m anufacture 
of parachutes and  ropes for various Service 
purposes. B oth  in  America an d  Germ any 
th e  use of nylon-like m aterials for the  m anu 
factu re  of m oulding com pounds has been 
developed qu ite  extensively, and  these 
m aterials possess some in teresting  and 
valuab le  properties. A fter all, th e  produc
tion of nylon filam ents for stockings or 
ropes is only th e  extrusion of a  plastic 
m aterial, and  i t  is only a  reasonable ex
pecta tion  th a t  the sam e o r a  sim ilar 
m aterial m ight be m oulded by  injection or 
compression. The chem istry of these 
m aterials is very  complex, and  i t  would be 
entirely  inappropria te  to  go in to  details 
here . Suffice i t  to  say th a t  th e y  are  con
densation products of certain  am ines w ith 
certain  dibasic organic acids, and  th a t  these 
condensation products are  subsequently  
polym erised. F or th a t  reason they aro 
usually  described genetically as polyamide 
m oulding m aterials.

Polyamide Moulding Materials
In  America th e  Du P o n t firm have de

veloped commercially four grades of poly
am ide m oulding m ateria l know n as Nylon 

' JM  6339, Nylon J.M 6337, Nylon JIM 6377 
and  Nylon FM 1. The properties of these 
four m ateria ls a re  'tabu lated  below,
ex trac ted  from d a ta  published by  D u P on t.

JM 6339 JM 6557 JM 6377 FM 1
Specific

gra v ity  ... 1.13 1.09 1.12 1.14
Tensile  

stren eth  (at
77° F.) ... 4050 7600 94SO 10530

Im pact 
stirensrth (at
77° F.) ... * 1.34 * 0.94

D ieiectxio
strength  ... 285 470 420 385

Volum e resis
t iv ity  ... 5.1x10“ 4.1xl0IJ 5.1x1011 4.5x1011 

W ater absorb-
t i o a   12.4% 0.44% 2.3% 1.5%

* Specim en did not break.
Of these m aterials th e  first to  be 

developed w as FM 1. I t  is an exceptionally 
tough m aterial, and  has a  high softening 
point. Mouldings m ade from  i t  will n o t

d is to rt a t  tem peratures as high as 400°F 
if th e  load applied is low. I t  can be m oulded 
by injection, and  flows readily round com
plicated inserts, a  g rea t advantage in certain  
pieces of electrical equipm ent. I ts  n a tu ra l 
colour is a so rt of translucen t cream , and, 
owing to  the fac t th a t i t  has no suitable 
solvents, coloured m aterials have  n o t been 
produced commercially. However, in the 
sam e way as filments in  stockings an d  ropes 
can be coated  w ith a  dyestuff a fte r m anu
facture , i t  is possible to  produce coloured 
mouldings by  dyeing them  afte r m oulding. 
I t  should be pointed  out, however, th a t  
this process only gives slight penetration  
of the colour so th a t  i t  will n o t w ithstand  
too m uch handling w ithou t being rubbed  
oil. F o r some purposes i t  is sufficiently 
durablo.

Properties of Nylon
The m aterial is extrem ely resistan t to  

m ost chemical reagents. Phenols in  th e  
presence of formic acid  ac t as solvents. 
Plastieisers cannot bo worked in to  it  to  
render i t  flexible. All alkalis and  weak 
acids aro w ithou t action on it , w hilst 
strong acids b reak  i t  down b y  hydrolysis 
in to  its  original com ponents, i.e ., an  am ine 
and  a  dibasic acid. A t low tem pera tu res 
such as — 50°C. tho im pact strength  
decreases b u t  n o t to  such an ex ten t a s ' 
o rd inary  therm oplastic m aterials based on 
cellulose ace ta te . Owing to  th e  fa c t th a t  it  
possesses a  certain  am oun t of resilience, 
i t  resists abrasion fairly well.

W hen m oulded by injection a  specialised 
technique has to  bo adopted. Nylon 
m oulding m aterial m elts fairly sharply  to  
a  fluid s ta te  a t  a  high tem perature , and 
hardens fairly quickly on cooling. I t  is 
th is fluidity w hich m akes i t  specially 
suitable for moulding round com plicated 
inserts, even if they  a re  fragile they  a re  n o t 
d istorted . Specially designed nozzles have  
been developed to  handle th e  m aterial. 
Screens have to  be provided to  allow fo r 
th e  rem oval of unm elted  particles of 
m aterial, and  vertical machines a re  usually- 
used instead  of th e  m ore common horizontal 
ones. Moulds have to be designed to  p re 
v en t oozing of tho liquid m aterial around 
ejec tor pins and  closing faces. Low er 
m oulding pressures than  the norm al a re  
used owing to the fluidity  of th e  m aterial.

Nydon JM  6337 was only developed las t 
year. I t  can be m oulded by  injection, an d  
is also suitable for m oulding by  extrusion, 
and  is used as a  wire covering m aterial 
being ex truded  over th e  wire. Nylon 
JM  6339 is designed for compression m ould
ing, and , in solution, i t  can be  used for 
coating fabrics for proofing purposes. 
Nylon JM  6377 m ay also be ex truded , com
pression m oulded, o r used in  solution is o f 
in te rest because of its  specially good 
resistance to  petrol.
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Answers to Technical Questions
We produce below the answers to a selection of questions which have been sent to us by readers. The 
co-operation of students, and others in  making this feature one of general interest is invited,

In what way do large audio-frequency 
transformers differ from small audio
frequency transformers or power trans
formers ? ■

The large transform ers required  for large 
public-address system s or for radio-relay 
netw orks m ay have to  carry  up to a kilo
w a tt of electrical power. They are simi
la r  to  power transform ers in th a t  they  
have to achieve the highest tranform ation 
efficiency w hich is economically possible; 
th a t  is, they  m ust have sufficient iron and  
copper to  keep the losses down to m ake 
th em  an  economic proposition in term s of 
paying for th e  power w asted in  them . 
U sually  the size is determ ined by  such con
siderations ra th e r th an  disposing of the 
hea t generated by  the losses. The rating  
is, of course, the m axim um  rating  which 
does no t in troduce appreciable am plitude 
d istortion  in to  th e  transm ission in  th e  sys
tem ; th e  r.m .s. value of the curren ts o r 
voltages m ay be anything down to 6 or 8 
decibels below the occasional peak-power, 
which determ ines the ra ting  of the system . 
W ith  full continuous m odulation, the 
ra ting  for determ ining the loss of power 
to  bo disposed of is correspondingly lower.

An_ overall efficiency has therefore to  
be  specified, and  th is is taken  a t  the 
m edium  frequency of 1 000 c /s .  For ex
am ple, i t  m ay be 90 per cen t. Accord
ingly, w attm eters operating  w ith  the re
quisite  accuracy a t  this frequency m u st be 
available. The only w ay to  avoid errors 
arising from  residual inductance in the  
sw am ping resistances of the voltage cir
cuit} is to  use th e  same w attm eter on the 
p rim ary  and  secondary windings of the 
transform er. To a  high approxim ation, 
phase-shift errors tend  to  cancel ou t. The 
w attm eter is used in the ordinary way, 
w ith  th e  cu rren t coil in  series w ith  prim ary 
o r secondary w inding as th e  case m ay  be, 
a n d  the po ten tia l w inding across the line, 
th e  transform er being term inated  w ith  and  
supplying th e  requisite power to  the 
specified loan resistance, usually specified 
non-inductive, although th e  transform er 
m ay  'be used to  supply a  feeder which is 
highly capacitative. Since the m easure
m ents on appara tu s  to  see w hether they 
conform to  a  specification m u s t be of high 
accuracy, m uch higher th a n  ordinary  
w orks-test m easurem ents, no t only m ust 
th e  m easurem ents bo m ade w ith in stru 
m ents w hich give adequate  observational 
accuracy  b u t th e  instrum ents, load resis- 
ances, "etc., m u s t in  them selves be ac
cu rately  know n as to  m agn itude; in par
ticu lar, the  resistances m ust be sufficiently

generous in dimension so as to dissipate 
their losses w ithou t undue rise of tem pera
ture.

So fa r theso large audio-transform ers 
should be dealt w ith  as power transform ers. 
In  addition to  the above tests  there are 
response-curve tes ts  over th e  whole of the 
frequency-range, and  these correspond to 
any othor audio-typo of transform er.

L. E . C. H.

Physical Exhibition
H E  th irtie th  exhibition of scientific 
instrum ents and appara tus, arranged 

by the Physical Society, will be held 
a t  the Im perial College of Science an d  Tech
nology, on Jan u a ry  1, 2 and  3 next. 
A mongst th e  exhibitors in  th e  R esearch 
Section will be :

M etalisation, Ltd.; Barr and Stroud; 
Salford Electrical Instrum ents, Ltd.; G.E.O. 
Research Laboratories, W em bley; Metro- 
politan-V ickers E lectric Co., Ltd.; F erranti, 
Ltd. ; B ritish  E lectrical and A llied Industries  
Research A sociation; A. C. Cossor, Ltd.; 
B ritish  Insulated  and Callender's Cables, 
Ltd.; B ritish  Thomson-Houston Co., Ltd.

Exhibitors in  the Trade Section include; 
A.E.W., Ltd.; A ldis Bros., Ltd.; the A utom atio  
Coil W inder and E lectrical Equipm ent Co., 
Ltd.; Bakelite, Ltd.; B lackie and Son, Ltd.; 
the B risto l Instrum ent Co., Ltd.; the B ritish  
Electrio R esistance Co., Ltd. ; B ritish  Roto- 
therm  Co.; the Cambridge Instrum ent Co., 
Ltd.; C. F. Casella and Co.. Ltd.; R. M. 
Catterson-Sm ith ; E. K. Cole, Ltd.; A. C. 
Cossor, Ltd. ; the Decca N avigator Co., Ltd. ; 
the D rayton R egulator and Instrum ent Co., 
Ltd. ; Kbone&tos Industries, Ltd. ; Electro 
Methods, Ltd.; E llio tt Bros. (London), Ltd.; 
Erie R esistor, Ltd.: Everett, Edgcumbe and 
Co., Ltd.; Evershed and Yigmole®, Ltd.; Fer
ranti, Ltd.; the Foster Instrum ent Co., Ltd.; 
Gambrell Bros, and Co., Ltd.; Gresham Trans
form ers, Ltd. ; Griffin and  Tatlock, Ltd. ; 
H endrey R elays, Ltd.; Jackson Autom atic  
Electrio Controls, Ltd.; Johnson M atthey and  
Co., Ltd.; George Kent, Ltd.; the London 
Instrum ent Co., Ltd.; Marconi Instrum ents, 
Ltd.; M arconi’s  W ireless Telegraph Co., Ltd.; 
M easuring Instrum ents (Pullin ), Ltd.; the 
Mercury Sw itch M anufacturing Co., Ltd.; the 
M etropolitan-Vickers E lectrical Co., Ltd.; the 
M.O. V alve Co., Ltd.; the Morgan Crucible Co., 
Ltd.; the M ullard W ireless Service Co., Ltd.; 
the M ultitone Electrio Co., Ltd.; N alder Bros, 
and Thompson, Ltd.; P hilips Lamps, Ltd.; the  
Record Electrical Co., Ltd.: Salford E lectrical 
Instrum ents, Ltd.; Sangam o W estern, Ltd.; 
Standard Telephones and  Cables, Ltd.; H. W. 
Sullivan, Ltd.; Sunvio Controls, Ltd.; the 
Telegraph Condenser Co., Ltd.; the Telegraph  
Construction and M aintenance Co., Ltd. ; the  
Telephone M anufacturing Co.; H. T insley and 
Co., Ltd.; Ernest Turner, Ltd.; the W esting- 
house Brake and S ignal Co.; W ild-Barfleld  
E lecteic Furnaces, Ltd.; Zenith Electrio Co., 
Ltd.
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n Parliament
Disposal of Surplus Radio Valves— Shop window Lighting

T he following are replies to  recent ques
tions which have been asked in th e  House 
of C om m ons:—

G overnm ent D epartm ents (Research 
W ork).—Replying to  Mr. Cobb, who asked 
the  L ord President of th e  Council the num 
ber of G overnm ent establishm ents, exclud
ing the P ost Office, which carried o u t re
sea rch ; and the to ta l num ber of physicists 
or qualified engineers employed by these on 
puro research and  applied research respec
tively, Mr. H erbert Morrison, sta ted  th a t  
practically every G overnm ent departm ent 
was concerned to  some ex ten t, either 
directly, or indirectly, w ith research work. 
Complete figures were no t available, b u t, 
excluding the  P ost Office, there were u p 
wards of 9 000 qualified engineers and over
1 300 physicists in G overnm ent service. I t  
was impossible to answer the last p a r t of 
the question. The d u ty  of m any research 
workers involved both  fundam ental and ap 
plied research a t  the same time.

Coal S tocks (Gas and E lectricity).— In  a 
w ritten reply to  Mr. Raikes, who asked 
w hat were the stocks of coal a t  gas and elec
tric ity  works in England and  Wales on 
Novem ber I , 1943, 1944 and  1945 respec
tively, Mr. Shinwell said th e  stocks of coal 
a t  gas and  electricity works in  England and 
Wales a t the nearest convenient date  to 
November 1 in th e  three years referred to 
were as follows: October 29, 1943: Gas
2 397 879. tons, electricity 3 860 861 tons; 
October 27, 1944 : gas 2 716 168 tons, elec
tric ity  3 586 126 to n s ; O ctober 26, 1945: 
gas 1 657 110 tons, electricity 3 206 694 
tons.

Surplus Radio Valves.— In  a w ritten  
answer to  M ajor C. Poole. Mr. W ilm ot 
s ta ted  th a t general discussions had  taken  
place w ith the Radio In d u stry  Council, on 
which the B ritish Valve Association is 
represented, about the disposal of radio 
surpluses. A pproxim ately 3 000 000 radio 
valves had  so fa r been declared surplus to  
Service requirem ents, b u t no t all of these 
were of types suitable for civil use. Surplus 
valves released for the home m arket would 
be disposed of through trade channels, in
cluding the valve m anufacturers, and  in
vita tions to  tender in th is  respect h ad  been 
issued.

Electric Power Plugs.—R eplying to  
M ajor Jo h n  W hite, who asked the  P resident 
of the B oard of T rade if he was aware tha t 
there  is a  shortage of electric power plugs 
in E ast K e n t ; th a t  this shortage is holding 
up the completion of housing construction 
and repairs, while causing hardsh ip  to 
householders w ithout alternative m eans of

cooking and heating ; and if he would take 
stops to m ake supplies available, Mr. Ellis 
Smith said his inform ation was th a t the 
production of electric power plugs is suffi
cient in  q u an tity  to  m eet p resen t essential 
dem ands.

A ssistant Electrical W iremen.—Sir H . 
Webbo asked the M inister of W orks on 
w hat grounds assistan t electrical wiremen 
employed by his departm ent were barred  
from qualifying for em ploym ent as full 
craftsm en. In  a  w ritten  reply, Mr. Tom lin
son said the D epartm ental Jo in t Industria l 
Council had been able to  form ulate a  satis
factory scheme to enable assistan t electrical 
wiremen to qualify for em ploym ent as full 
craftsm en in his Ministry.

Cable and Wireless, L td .—Capt. Cam- 
m ans asked th e  Secretary of S ta te  for 
Foreign Affairs w hether any negotiations 
have ye t been opened w ith the Govern
m ents of E gyp t, Portugal and  o ther coun
tries a t  present served by Cable and  W ire
less, L td ., as to  th e  term s under which 
these countries are prepared to transfer 
the properties of Cable and  Wireless 
stations to the jurisdiction of H is M ajesty’s 
Governm ent. Mr. Bevin replied in the  
negative.

Shop windoiv L ighting .—In  w ritten  re
plies to Mr. H u rd ,. F light-L ieut. Berwick, 
Air-Commodore H arvey  and Mr. W alkden, 
Mr. Shinwell said he regretted  th a t th e  
present fuel situation  did n o t ju stify  any  
relaxation of the restrictions on shop win
dow fighting during the Christm as period.

Merioneth E lectricity Supplies (W ater 
Poiver).—In  a  w ritten  reply  to  Sqiiadron- 
Leader E. R oberts, who asked the M inister 
of Fuel and Power the to ta l am ount of un its  
of electricity produced per annum  by  w ater 
power in the county of M erioneth ; and how 
much of such electricity was consumed in 
the county, Mr. Shinwell said the num ber 
of units generated by  authorised under
takers in 1944 was 34.5 million. Of this, 
abou t eight million un its were sold in the 
county of Merioneth, th e  rem ainder being 
sent to  o ther parts  of N orth  Wajes. No 
figures were available of units generated or 
sold by  non-statu to ry  undertakers.

Oxford.—T he City Council has reversed 
their decision th a t  no fu rther increase in  the 
s tan d a rd  of efficiency of s tre e t lighting be 
m ade during the financial year 1945-46, and  
150 W  lam ps a re  to  be substitu ted , a t  an  
estim ated cost of approxim ately £ 100, for 
the existing 40 W  an d  25 W  lam ps on the 
m ain roads. All lighting, how ever, is to  be 
extinguished a t  m idnight, except a t danger 
spots.
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Contracts Open
WE  give below the la te s t inform ation 

regarding contracts for which tenders 
are  invited . In  th e  case of overseas con
trac ts , particu lars are to be had  from  the 
D epartm en t of Overseas T rade, M illbank, 
London, S .W .l (corner H orseferry Road), 
unless otherwise sta ted .

Cromarty B.C.—E lectrical w ork in  con
nection w ith  the erection of 24 perm anent 
houses. Names of contractors wishing to 
tender, to Messrs. D. M athoson and Sons. 
Dingwall.

Ashton-under-Lyne B.C., Decem ber 17. 
—E lectrical wiring of 50 perm anent houses 
to  be erected  on the R eyner Lane housing 
site. Specification from  Mr. N . Jones, 
E lectric ity  W orks, W ellington R oad, 
A shton-under-L yne; deposit, os.

Manchester City Council, Decem ber 21.— 
Supply a n d  delivery of 660 V and  250 V 
cables. Specification from th e  Goneral 
M anager, T ransport D epartm en t, Pieadilly, 
M anchester, 1.

Tredegar U.D.C., Decem ber 29.— Supply 
an d  delivery of two 250 kVA, 11 kV, 400-230 
V transform ers and  one 500 kVA, 11 kV, 
400-230 V transform er. Specification from 
Mr. W . D avies, Bedw ellty House, T redegar. 
Mon.

Sutherland C.C., Decem ber 29.—E lec
trical w ork in  connection w ith th e  construc
tion of 60 houses in Golspie and  B rora. 
Specification from Mr. E . W. B rannen, 
County A rchitect, Dornoch.

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 . S tru thers, Commercial 
S tree t, Sheffield, 1; deposit, £2 2s.

Manchester City Council, Decem ber 31.— 
Supply, delivery' and  erection of 6.6 kV 
sw itchgear (feeds No. 4), Spec. No. 842, 
and  one 20-ton weighbridge and  fram e, 
Spec. No. B.149. Specifications from Mr. 
R . A. S. Thw aites, E lectricity  D epartm ent, 
Town Hall, M anchester, 2 ; deposit, £1 Is.

Maesteg U.D.C., Ja n u a ry  1.— Supplying 
an d  laying of l .t . mains, services and  pub
lic lighting a t  th e  Caerau housing site, 
Specification from the Engineer and  
M anager, E lectric ity  D epartm ent, 35, Com
m ercial S treet, Maesteg, Glam.

Sheffield Electricity Department, J a n u 
a ry  28.— Supply an d  delivery of one 14- 
panel 11 kV, 3-phase, 150 MVA rup tu ring  
capacity', works auxiliary sw itchboard. 
Specification from  Mr. Jo h n  R . S tru thers. 
Commercial S treet, Sheffield, 1.

State Electricity Commission of Queens
land, Ja n u a ry  14. —  Supply, delivery, 
erection, and  setting  to work of 7 500 kW  
and  750 kW  steam  turbo-alternators, 
accessories, and  evaporating p lan t a t  Wide 
Bay Regional E lectricity  B oard, M ary
borough ; Capricom ia Regional E lectricity  
B oard, R ockham pton; and Townsville 
Regional E lectricity  B oard. Tender 
forms and  o ther particulars from  th e  Agent- 
General for Queensland, Queensland 
G overnm ent Offices, 409-410, S trand , 
London, W .C.2.

Eire Electricity Supply Board, January  
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 Board, 26, 
Lower Fitzwilliam  S treet, faublin, C.18, 
deposit, £5 5«.

Eire Electricity Supply Board, F ebruary  
28.— Supply, delivery and  erection of tran s
form ers and  sw itchgear a t  th e  C athaleen’s 
Fall and  Cliff S tations on the R iver E rne. 
Specifications from the Chief Design E n 
gineer, E lectricity  Supply B oard, 26, Lower 
Fitzwilliam S treet, D ublin, C.18; deposit, 
£5 5s.

Metal Prices
Monday, Dec. 10.

Copper— Price. Inc. Dec.
Best Selected (nom.) per ton £60 10 0 — —
Electro Wlrebare ... n
H.O. Wires, basis ... per lb.
Sheet ............... '  „

Phosphor Bronte—
Wire(Telephone)basIs „

Brat* (60/40)—
Hod, b asis ...............  „
Sheet „ ...............  „
Wire „  ...............  „

Iron and Sled—
Pig Iron (E. Coast

Hematite No. 1)... per ton 
GalvanlsedSteelWire 

(Cable Armouring) 
basis 0.104 in. ... „

Mild Steel Tape 
(Cable Armouring) 
basis 0.04 in. ... „

Galvanised Steel Wire 
No. 8 8.W.G. ...

Lead Pig—
English ...............  „
Foreign or Colonial „

Tin—
Ingot (minimum of 

99.9% purity) ... „  £303 10 0 — —
Wire, basis.......per lb. 3s. lOd. — •—

Aluminium Ingots ... per ton £85 0 0 — —
Spelter..................... „  £31 5 0 — —
Mercury (spot) Ware

house ............... per bott. £31 5 0 — —
Prices of galvanised steel wire and steel tape supplied by the 
C.M.A. Other metal prices supplied by B.L Callender’s 

Cables Ltd.

£62 0 0 — —

Is. O&d.

Hd. _  —

£7 13 6 — —

£30 0 0 — —

£20 0 0 —  -

£26 0 0 — —

£31 10 0 — —
£30 0 0 — —
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Infra-Red Heating
Some Examples of Equipment

D U RIN G  the w ar the  G .E.C. supplied a 
large num ber of p lants for accelerat

ing p a in t drying. As restrictions have now 
been relaxed it  is possible to describe some 
installations of exceptional in terest, w ith  
reference to  the ir technical details. The

Used -in the Aircraft Industry

components. A fu rther requirem ent was 
th a t the m axim um  tem peratu re should 
be a tta ined  as rapidly as possible and  th a t 
it  should be m aintained for a definite tim e.

To ensure reliable operation w ith u n 
skilled operators, fully autom atic control 
was provided, the  appropriate contactors 
and  tim ing devices being housed in a  
steel cubicle. T he p lan t contained 432 
clear infra-red  industria l lam ps, and  had  
a  m axim um  connected load of 108 kW .

R ubery  Owen, L td ., D arlaston, installed 
a p lan t for stoving pain t on aircraft je t ti
son steel tanks. To avoid damage to  the 
pa in t i t  was necessary th a t th e  tem pera
tu re  should no t exceed 325°F., so th a t it  
was im practicable to employ m axim um  
intensity  of irradiation. T he p lan t con
tained six rows of lam ps in steel troughs 
fitted  w ith rhodium  p lated  reflectors 
spaced a t  different distances. All controls 
wero m ounted on one side and  opposing 
units were connected together.

A nother interesting installation  was car
ried ou t for B ritish  Overseas Airways Cor
poration, L td ., P ontypridd . I t  was de
signed to dry  stove p a in t on radial engine 
com ponents during overhaul a n d . repair. 
The p lan t, which was 6 f t . long w ith four 
rows per side of infra-red industrial 
lam ps in rhodium  plated trough reflectors,

was loaded a t 36 kW .

Stoving a “ Seafire ” wing in 
heating plant

perform ance of high speed a ircraft is 
m aterially affected by  skin friction and 
drag, and  elaborate m ethods of trea tm en t 
w ere developed to  obtain  th e  highly 
finished sm ooth surfaces required. To re
duce' drying tim e and  th u s accelerate pro
duction an infra-red lam p heating  p lan t de
signed by  th e  G .E.C. was installed by  Fol- 
land  A ircraft; L td ., H am ble, for com
ponents of the Seafire.

T he p lan t comprised an  enclosed oven 
w ith  sliding doors at bo th  ends, th e  two 
sides being IS ft. long and  9 ft. 4 in. 
high. T here were .five rows of steel 
troughs fitted  w ith rhodium  plated re
flectors, th e  two U p p er rows being som e
w hat shorter a t  one end so as to  conform 
to  the  shape of th e  wing. There was a 
m axim um  tem perature  stipulation of 
80° C.-, so a s  to  avoid ,'diimage' to  built-in
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Electricity Supply
Sheffield.— The E lectricity  Comm ittee is 

to  ex tend  m ains a t  a  cost of £6 730.
Blackburn.—The T.C. has approved a 

supply  of electricity  to  P rospect Mill, 
involving an  expenditure of £2 700.

Manchester.—The E lectricity  Committee 
has voted £29 304 for the re insta tem en t of 
th e  norm al stan d ard  of s tre e t lighting.

Rawtenstall. —  T he E lectric ity  Com
m ittee is seeking sanction to borrow £2 500 
for services an d  £600 for unspecified work.

Barrow-in-Furness. —- The E lectricity  
Comm ittee has obtained sanction to  
borrow £5 000 for m ains and services.

Ilkeston.—The Housing Committee has 
g ran ted  permission to  th e  Council House 
T enan ts Association to instal electricity in 
council houses.

Birkenhead. — The E lectricity  Com
m ittee  is seeking sanction to  borrow
£20 000 for m ains, services, and  change
over.

Barrow-in-Furness. —  The E lectricity
Comm ittee is to  effect the change-over in 
th e  Viekerstown and  F erry  R oad areas a t  a  
cost of £1 629.

Salford.—The E lectric ity  Com m ittee is 
seeking sanction to  borrow £5 000 for
domestic electrical appliances, and
£4 017 026 for extensions a t  th e  Agecroft 
power station .

Cheltenham. — The E lectricity  Com
m ittee  recom mends th e  resum ption of hire 
an d  h ire purchasing schemes, and  an esti
m a te  of £ 10  000 for the purchase of
appara tus.

York.— Sanction to  borrow £7 734 for 
m ains, £4 030 for transform ers and switch- 
gear and  £5 595 for supply to tem porary 
bungalows, has been obtained by th e  Elec
tr ic ity  Comm ittee.

Wallasey.—The E lectricity  Committee 
has obtained sanction to borrow £2 307 for 
supply to tem porary , houses, and £15 206 
for supply to  the M ariners’ Home and 
M anor Road areas.

Barrow-in-Furness.—Supply is to ibe pro
vided to  Boon Crag and  four cottages a t  
Monk Coniston a t  a  cost of £253; to  B riar 

.Dene, Urswick, a t  £90; to  Pennybridge a t  
£62; and  modify the netw ork in B law ith 
a t  a  cost of £1 780.

Cardiff.—-At a  m eeting of th e  E lectricity  
Committee, the City' E lectrical E ngineer 
subm itted  a sampler of a new standard  ser
vice u n it su itable for sm all dwelling houses, . 
and  he was authorised to  fix it in all new 
houses w here suitable, and also u s e ' such 
un its  as replacem ents.

Supplies in Islay.—An agreem ent has 
been reached betw een the Air Ministry and 
the N orth  of Scotland HydrO-Electric B oard 
for the. la tte r  to  purchase the whole of

the Bowmore generating p lan t on th e  
Island of Islay. A scheme fo r local dis
tribu tion  has u.ready been prepared . U lti
m ately  this will become p a r t  of a wider 
scheme covering m ost of the Island. Sub
jec t to  availability' of labour and m aterials, 
it is hoped to  s ta r t erection of the distri
bution lines early nex t year.

Maidenhead.—T he Housing Comm ittee 
has decided th a t  the heating and lighting 
of the first fifty  tem porary bungalows 
shall be 'by m eans of electricity. The 
figures of estim ated  gas and  electricity 
consum ption have been supplied by the 
respective undertakings. The Committee 
has decided th a t  in  order th a t  comparisons 
m ay be made between the relative advan
tages and disadvantages of gas and elec
tricity', the heating  of the second fifty 
bungalows shall be by' gas and  the_ lighting 
by' electricity.

Bray (Berks).—A sub-com m ittee has 
been appointed b y  the P arish  Council to 
consider th e  m erits of s tre e t lighting by 
electricity or gas. The M aidenhead elec
tr ic ity  departm en t has quoted  for instal
lation and  m aintenance an annua! paym ent 
of £4 16s. 8d. per lam p for ten  years, 
thereafter reduced to  £2 5s. per year. The 
gas company' has quoted £2 19s. per lam p 
for th e  lighting season w ith an additional 
charge for the overhaul of th e  equipm ent.

Portland.— A t a m eeting of the E lec
tricity' Comm ittee it  was reported th a t 
numerous requests had  been received from  
tenan ts taking over em pty houses for elec
tric cookers. In  several instances the 
houses had  facilities for bo th  gas and  elec
tric, cooking, b u t owing to  the shortage of 
electric cookers these applicants had to 
continue the use of th e  existing gas 
cookers, and  had  asked for their names to  
be placed on the w aiting list. The Com
m ittee decided th a t  such requests be 
gran ted  a t  the discretion of the E lectrical 
Engineer when electric cookers are avail
able.

Northern Ireland.—M oving the second 
reading of the Electricity' (Supply) Bill 
which increases the existing borrowing 
powers of the E .S .B . by £300 000, a t  S tor
m ont, Belfast, on Novem ber 29, Major 
Perce val-Maxwell, P arliam entarv  Secre
tary', Ministry' of Commerce, said it  was 
the desire of the G overnm ent of N orthern  
Ireland  to see fu rther . developm ents con
ducted  w ith g reat speed and efficiency. 
The M inistry was considering. a post-w ar 
policy', and  legislation would be introduced 
to  enable the Ministry' to finance the in
stallation  of a  31 000 kW  capacity  a t  the 
Ballylum ford power station .

Mansfield.— A t a  m eeting of the H ousing
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Com m ittee, th e  Borough Engineer sub
m itted  a  le tte r  from  th e  E lectrical Engineer 
pointing ou t th a t  an  effort was 'being m ade 
to  design a  complete consum er’s service 
u n it in w hich th e  whole of th e  consum er’s 
fuses would be  housed in  a single com
ponent, and  a  p ro to type sam ple was laid 
before the Comm ittee. The E lectrical 
Engineer pointed ou t th a t  if th is u n it were 
used, the installa tion  would be designed 
for m etering through a  single m eter only, 
a n d  suggested th a t  th is u n it be adop ted  
for the electrical installations in  council 
houses now being b u ilt. The Committee 
agreed.

Poplar (London).—A t a  m eeting of the

T H E  annual rep o rt of tho E lectrical F air 
T rading Council, of w hich Mr. V. 

W atlington is chairm an, and  Mr. T. W. 
H ea th er, vice-chairm an, s ta te s  th a t  the 
m em bership of the Council h ad  been aug
m en ted  by  the  addition of the B ritish 
R efrigeration Association (Sub-section A(i) 
— M anufacturers of Domestic Type Refrig
erators) and  by th e  E lectric D ischarge Lam p 
Auxiliaries Council, representing the m akers 
of electric discharge lam p auxiliaries. 
E leven associations of m anufacturers, in 
addition  to  th e  organisations representing 
wholesale d istributing , contracting and re
tailing, were now represented.

I t  was w ith th e  deepest reg re t th a t  the 
Council recorded th e  recen t dea th  of Mr. 
J .  Y. F letcher, of the G .E.C ., one of the 
represen tatives of tho  E .L .M .A ., on the 
Council. Mr. F letcher was a  g rea t pioneer 
of fair .trading in  th e  industry , having taken  
a  very  active p a r t  in  th e  deliberations of 
Com m ittee 1 D  ’ of w hich he  was th e  first 
chairm an and  which preceded th e  setting  up  
of th e  E lectrical F a ir T rading Council in 
1933.

The following changes in  representation  
h ad  occurred during th e  la s t 12  m onths : 
Accessories Section of B .E .A .M .A . : Mr.
F . C. Fuke in place of Mr. E . D. R udd le ; 
C.M.A., Mr. W . Lewis Sm ith  in  place of 
M r. A. E . T anner; E .L .M .A ., Mr. H . A. 
L ingard  in  place of Mr. W . H . W illiams;
E .W .F ., Mr. W . H . Swain in  place of Mr. 
A. G. B eaver.

The Council acknowledged w ith ' thanks 
th e  valuable assistance of th e  electrical Press 
in  giving publicity  to  its  policy, which had 
b rough t th e  m a tte r  to  th e  a tten tio n  of all 
those in terested . The Council had  endea
voured to  get everybody to  believe in the 
idea of fa ir trad ing  as a  basis for the 
prosperity  of the industry , and  a consider
able m easure of success had  been achieved.

E lectric ity  Com m ittee, w ith  regard  to fuel 
economy, i t  was reported  th a t  in  order to 
avoid the necessity for carrying o u t any 
form  of “  load shedding ”  w ith its re 
su ltan t inconvenience to  consum ers, the 
Borough E lectrical E ngineer had  circu
larised all industria l consumers urging 
collaboration in this m a tte r  b y  reducing 
their consum ption a t  peak load periods, 
nam ely, 11 a.m . to 12 noon an d  4 p .m . to 
5 p .m . and  also during foggy w eather 
w hen th e  p lan t of the undertak ing  will be 
taxed  to th e  u tm ost. A lready a  consider
able num ber of such promises h ad  been 
received, a n d  wTould m aterially  assist the 
undertak ing  over a  very difficult period.

As a re su lt of experience and  the adm is
sion to  the Council of new mem ber- 
associations, a  revision of th e  cu rren t con
stitu tion  R ules of P rocedure had  been found 
to  be desirable, and  th e  General Purposes 
Com m ittee was dealing w ith  th e  detail work.

Since the second edition of the “  F a ir 
T rading Policy ”  was issued in Ju ly , 1939, 
certa in  clarifications an d  additions had  be
come necessary as a  resu lt of experience. 
These had  been incorporated  in  th e  th ird  
edition (October, 1945), w ith  additional 
schedules for synchronous clocks and  elec
tric  discharge lam p auxiliaries.

The m em ber-associations and  their repre
sentatives are as follows :—

M anufacturing: A ccum ulator Makers' Asso
cia tion  (Messrs. C. H. Branton, David Eccles 
and F. G. Vine) ; B r itish  E lectrical and A llied  
M anufacturers’ A ssociation  (Messrs. T. IV. 
H eather and C. Rodgers) ; A ccessories Sec
tion o f th e  B.E.A.M.A. (Messrs. F. G. Allen,
F. 0 . Fuke and A. E. Mills) ; D om estic Elec
trical A ppliances Section of the  B.E.A.M.A. 
(Messrs. E. G. B att, R. Berry and- J. A. 
F raser); B r itish  R efrigeration  A ssociation, 
Section A, Sub-section (i) (Messrs. E. G. B att, 
W. F. Edw ards and A. E. Lever) ; B ritish  
Synchronous Clock Conference (Messrs. D. W. 
B arrett, H. M. H arris and A. M iddleton) ; Cable 
M akers’ A ssociation  (Col. S ir Thom as F. 
Purves, Messrs. H. D. Roberts and  W. le w is  
Sm ith) ; E lectric D ischarge Lam p A uxiliaries  
Council (Messrs. IV. E. J. Drake, R. P. Sayers 
and H. W igston) ; E lectric Lamp M anufac
turers’ A ssociation  (Messrs. IV. J . Jones and
H. A. Lingard) ; E lectric L ight F itt in g s  A sso
c ia tio n  (Messrs. A. J. Burbidge. A. E. Iliffe  
and K. S cott Adie) ; E lectric W ater H eater 
M anufacturers’ A ssociation  (Messrs. E. G. 
B att. 0 .  H. Buckingham  and D. G. Rodger).

W holesale D istrib u tin g: E lectrical W hole
sa lers’ Federation. (Messrs. A. A lbrecht, W. H. 
Sw ain  and  A. B. W ildsm ith).

C ontracting and R eta iling; E lectrical Con
tractors’ A ssociation  o f  Scotland (Messrs. IV. 
F in lay . H. M. Fulton and R. Sm ith) ; The 
N ational E lectrical C ontractors’ Trading  
A ssociation. Ltd. (Messrs. T. E. A lger, L. C. 
Peuw ill and W. H. W alton).

The secretary is Mr. Felix  A. Rogers.

Good Trading Practice
Annual Report of the Electrical Fair Trading Council
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Industrial Information
Change of Address.—-Refrigerator D istri

butors, L td .. of 9, C ateaton S treet, M an
chester, have moved into now prem ises a t  
56, V ictoria S treet, M anchester, 1.

New Factory.—Globe and  Simpson, L td ., 
electrical equ ipm ent engineers, of Sheffield, 
a re  to  build a  factory  in  W illiam S treet, 
Sunderland, on a  site  of 1 274 square 
yards.

Electric Motors.—Higgs Motors, L td ., of 
W-itton, Birm ingham , have recently  issued 
an  abridged list, giving particu lars and 
prices of m ost types of electric m otors, 
from  fractional H .r .  up  to  100 h . p .  for 
a .c . and  up  to  30 h . p .  for d.c.

Electric Vehicles.—A factory for m aking 
electric vans and  lorries is -being established 
a t  Sunderland by th e  Crown W orks Co., 
an d  i t  is expected  th a t  production will 
s ta r t early  n ex t year. Lorries of 2 \  tons, 
and  20 cw t. vans, will shortly  be built.

Londex Publications.—Londex L td .,
207, Anerley R oad, London, S.E .20, have 
issued two now leaflets (Nos. 104, 105). 
One describes a  system  of rem ote control 
of s tre e t lighting, using a  m aster switch 
and  their special re lay ; th e  o ther a new 
type  of high speed contac tor for control of
a.e. or d .e. circuits.

E.D.A. Bulletin.—T he cu rren t num ber 
gives details of the  F irs t W om en’s E lec
trical Exhibition, held recently  in  D orland 
H all, London, w hich received fou r R oyal 
visitors during the  fo rtn igh t i t  was open. 
Also included in  th e  issue, are some in 
teresting  views on post-w ar housing, which 
tend  to  show the preference of service men 
and  women for electric homes.

Education in Engineering. — The 
Regional A dvisory Council for Technical 
E ducation  in  M anchester and  d is tric t have 
recently  published a  booklet, “  A S tu d en t’s 
G uide,”  w hich contains particu lars of 
facilities for courses of stu d y  in  engineering 
in and  around  M anchester. F u rth e r in 
form ation m ay  b e  ob tained  from  th e  
D irector of E ducation , M anchester, 3.

I.E .E . Radio Section.— In  T h e  E l e c 
t r i c i a n  of N ovem ber 23, p. 583, reference 
was m ade to  th e  paper read  before the
I .E .E . R adio Section by Mr. J .  DR. B rinkley 
on N ovem ber 21, b u t unfortunate ly  the 
title  of the paper was wrongly p rin ted . The 
correct title  is “  A method of Increasing 
the R ange of V .H .F . Communication 
System s by  M ulti-carrier A m plitude Modu
la tio n .”

British Irons for U.S.A. — Morphy- 
R ichards, L td ., who have recently shipped 
considerable quantities of their auto-control 
safe ty  electric irons to R ussia, rep o rt th a t  
th ey  are  now receiving instructions to  send 
appreciable consignments to th e  U nited

S tates of America. I n  spite of heavy 
tariffs certain  of th e  big departm ental 
stores are  finding this line a ttrac tiv e , and  
feel th a t  i t  can stand  up  to  th e  
severest American com petition.

Trading with Yugoslavia.—Those pro
visions of the T rading w ith th e  Enem y A ct, 
1939, and  the Custodian Order, 1939, which 
rem ained in  force a fte r  the liberation of 
Yugoslavia, now cease to  apply  in respect 
of m oney and  property  accruing on o r a fte r  
Decem ber 3, 1945, to  persons residen t in 
th a t te rrito ry . Tho effect of new orders 
is to  lift certain  restrictions on trad ing  w ith 
Yugoslavia arising o u t of the trading w ith 
the enemy legislation,, b u t traders should 
note th a t th e  resum ption of commercial 
relations w ith Yugoslavia presents diffi
culties since banking  channels betw een th e  
two countries have no t y e t  been restored.

Production Control.—Tho B ritish S tan 
dards In s titu tion  has ju s t issued B .S. 1 100 : 
P a r t 3— “ Application of Production Con
tro l.”  Tliis booklet is the tliird  and  last 
of the series dealing w ith production con
trol. The o ther p a ris  have referred to  the 
“  Principles of P roduction Control ”  (P a rt 
1) and  “  P roduction Control in  -the Small 
F actory  ”  (P a rt 2). The presen t booklet is 
w ritten  from th e  general view point of a con
cern dealing w ith  ba tch  production, i.e ., 
where repetition  orders occur, b u t no t w ith 
sufficient regularity , certa in ty  and  q u an tity  
to call for mass production. B oth  m achining 
and assem bly are envisaged.

Watliff War Effort Celebrated.—A t a 
recen t -luncheon a t  th e  W aldorf H otel, 
London, Mr. W. M artin  H um e, chairm an 
of tho W atliff Co., L td ., -told tho  share
holders an d  guests som ething of th e  p a r t 
which W atliff com m m utators had  played in 
the successful prosecution of the w ar. H e 
m entioned -that th e  com pany, whose com
m utato rs grew to  over one million yearly  
before the  end of th e  war, had  contribu ted  
to  th e  success of th e  a tta c k  by m idget sub
m arines on the German battlesh ip  
“  T irpitz ”  a t  A lton F iord  on Septem ber 22,
1943. T hey  had  supplied special com
m utato rs for the m ain m otors of the m id
get subm arines, an d  these m otors stood up  
so well to  th e  stra in  of the arduous journey 
th a t  a  special le tte r  of com m endation was 
sen t to  th e  m anufacturers b y  the  
A dm iralty .

Paper Insulated Cables.—Tastefully  
bound  in  a  b lue and  gold cover, “  C ata
logue C ”  ju s t published by  W. T . H en
ley’s Telegraph W orks Co., L td ., covers 
th e  range of H enley paper insu lated  cables 
standard ised  in  accordance w ith  B .S . 480 
— 1942. These comprise single-core, tw in- 
core (-belted), three-core (belted), four-
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core ('bolted), and  five-core (belted) cables 
for 660 V ; single-coro cables for 1 500 V, 
for d.c. railw ay electrification system s; 
single-core and  three-core (belted) cables 
for 3 300 V ; single-core and  three-core 
(belted) cables for 6 600 V ; single-core, 
throe-coro (belted) and  three-core 
(screened) cables for 1 1  000 V ; single-core, 
three-core (belted), three-core (screened) 
and  tlrree-core (unscreened) cables for 
22 000 V.

Resettlement Schemes.—This m on th ’s 
P roduction  and  Engineering Bulletin, issued 
by the M inistry of L abour and  N ational 
Service, contains notes on w hat firms in 
various industries are  doing to help em 
ployees whose wage-earning capacity  has 
been im paired by wounds, illness, or acci
den t. There is also an  article on finishing 
fine bores in  a irc ra ft com ponents.

British Cast Iron Research Association—  
T h e  N ovem ber issue of the B .C .I.R .A . 
bulletin contains, in addition  to  news of 
association activities, reports and so on, 
p a te n t specifications and  abstrac ts from 
foundry lite ra tu re . The annual m eeting of 
the association took place in London 
on December 12. The annual report 
s ta te s  th a t  during  the year 1944 the m ajor 
p a r t of th e  research  done com prised e ither 
experim ental w ork d irectly  undertaken  for 
various official departm ents, or th e  con
tinuation  of such p a rts  of the general p ro 
gram m e as were of direct use in  connec
tion w ith  w ar requirem ents. The applica
tion of th e  photoelectric absorbtio- 
m eter to  th e  analyses of cast iron had  
been studied  and  two reports had  been 
issued. Among reports issued relating  to  
im proved m ethods of testing , one covered 
a n  im mersion therm ocouple for d irect de te r
m ination of m olten m etal tem peratures.

Newage Products.—An adm irably pro
duced and  a ttrac tive ly  bound brochure 
containing a  large num ber of illustrations 
on a r t  paper has been published by  New
age (M anchester), L td ., of 282, B ury  New 
R oad, M anchester, 7. I t  gives descrip
tive details of a  com prehensive range of 
the ir products including power take-off 
units, mobile and  sta tionary  a lternato r 
sets, generating sets, welding sets, ba ttery  
charging sets, and  compressors. Chiefly 
produced for the w ar effort and  supplied 
to  all G overnm ent departm en ts these sets 
have given good service in  the w ar thea tres 
all over the world. Most of the designs 
a re  suitable for bo th  arctic and  tropical 
conditions.

Scientific Man-Power and Resources.—  
A proposal for a  national com m ittee of 
scientists to co-ordinate and  d irect re
search, and  to  have high au tho rity  in in 
dustria l planning, was m ade recently , in 
the House of Commons by C aptain B lack
b u rn , who urged higher expenditure on 
research, in which he asserted B rita in  was

behind America and  the Soviet Union. 
The new  organisation he suggested, should 
be called the C entral R esearch and  De
velopm ent Council, or th e  Central 
Scientific Manpower and R esearch Com
m ittee. Replying, Mr. H erbert Morrison, 
L ord P residen t of the  Council, said th a t 
the m ajor need ih scientific activities a t  
p resent was man-power, which would be 
the concern of the com m ittee the com
position of which he had  recently an 
nounced. l ie  agreed th a t  scientists had  
a great and  growing p a r t to play in our 
national life, including possibly th e  sphere 
of adm inistration .

A Warning.—In  a circular le tte r to chief 
engineers and  m anagers of undertakings, 
the E lectricity  Commissioners s ta te  th a t  
their a tten tio n  has been draw n to th e  fac t 
th a t as the resu lt of the  disposal of stocks 
surplus to G overnm ent requirem ents, 
quan tities of low voltage, cables used for 
radio-relay work and  for the w iring of 
aeroplanes have become available, and 
eases have been b rought to  the notice of 
th e  Commissioners where such cables were 
being installed  for wiring lighting circuits 
in .domestic premises. Cable of this type 
is no t suitable for use on circuits carrying 
200/250 volts, an d  the Commissioners 
suggest th a t all electricity undertakers 
should arrange for their installation 
inspectors to  keep a  look-out for this class of 
work, and  th a t  undertakers should also 
issue a  w arning to all electrical contractors 
against the uso of cables of this type for 
wiring domestic promises w here th e  con
ductor a n d /o r  the thickness of dielectric 
is less th an  the recognised stan d ard  re 
quired by th e  I .E .E . Regulations.

Atmospheric Pollution in Leicester.—  
The D epartm en t of Scientific and  Indus
trial Research has published th e  first 
technical paper by the Atmospheric 
Pollution R esearch Com m ittee. I t  is 
entitled , “  A tm ospheric Pollution in 
Leicester— A Scientific Survey ”  (Stationery 
Office, 3s. net). T he paper s ta tes th a t  
from  Jan u a ry , 1937, until December, 1939, 
regular m easurem ents were m ade of atm os
pheric pollution a t  each hour of day  and 
night a t  15 different points in and  near 
Leicester, th e  to ta l num ber of readings of 
all k inds being ab o u t 200 000. A t ten  of 
the posts dailyr m easurem ents were also 
m ade of u ltra-vio let radiation . For th is 
purpose an  in s trum en t was specially 
designed for th e  survey'. This was th e  
u ltra-vio let daylight in tegrator, for m easur
ing the num ber of units of u ltra-vio let 
rad iation  received each day' from  the sun 
and  sky. T he results of these m easure
m ents showed th a t ' if all smoke were 
elim inated, a t  least 30 per cent, more u ltra 
violet radiation would reach the central 
region of the town in the critical w inter 
m onths.
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Company News
M a r c o  R e f r i g e r a t o r s ,  L t d . —F st. a n d  

fin. 5% (2 i% ).
D e r i t e n d  St a m p in g  C o ., L t d .— I n t m .  

d i v .  5 %  ( s a m e ) .
W. a n d  T. A v e r y  L t d . —Intm . on ord. 

5% , less tax  (same).
M a d r a s  E l e c t r ic  S u p p l y . —  I n t m .  

d i v .  2 %  (6 %  f o r  y r . ) .
W h e s s o e  F o u n d r y  Co ., L t d . — I n t m .  

d i v .  1 0 %  o n  o r d .  ( s a m e ) .
L i s b o n  E l e c t r i c  ■ T r a m w a y s .-—I n t m . 

d i v .  2 ) % ,  t a x  f r e e  ( s a m e ) .
A v b l i n g - B a r f o r d  L t d . — I n t m .  d iv .  5% 

t a x  f r e e  ( s a m e ) ,  p a y a b l e  J a n .  1.
E d m u n b s o n s  E l e c t r i c i t y  C o r p o r a t i o n .  

— In tm . div. 2 1 % on ord. (same).
M a n n  E g e r t o n  a n d  C o . ,  L t d . — D iv .  1 5%  

(1 0 % )  f o r  y r .  e n d e d  S e p t .  3 0 , 1 9 1 5 .
H e a d  W r i g h t s o n  a n d  C o . ,  L t d . —In tm . 

on  ord. 2)%  (same), payable Feb. 6 .
U n i t e d  R i v e r  P l a t e  T e l e p h o n e  C o ., 

L t d .— I n t m .  o n  o r d .  5 %  le s s  t a x  ( s a m e ) .
K e n d a l l  a n d  G e n t  L t d . —F in  div. 10% 

(same), plus bonus 5% (sam e),'m kg. 20% 
(samej.

E l f , c t r i c  a n d  G e n e r a l  I n v e s t m e n t . —  
In tm . 3% (same), less tax , payable Ja n . 1, 
to  holders reg. Dec. 17.

C l e v e l a n d  B r i d g e  a n d  E n g i n e e r i n g  
C o . ,  L t d .— F in .  o n  o r d .  3 1 %  (3 % )  t a x  
f r e e ,  m k g .  5 %  ( 4 1 % ) ,  t a x  f r e e .

W e l l w o r t h y  P i s t o n  R i n g s ,  L t d . - —Fin. 
d iv . 10%, payable Dec. 22, mkg. 15% 
(same) for y r. ended Ju ly  31, 1945.

C r y s t a l a t k  L t d . —D iv. o n  o r d .  6 % ,  less 
tąN for yr. ended Sept. 30 last. This is 
1st. pavm t. on ord . since the 1 2 1 % for 
1932/33.

W a i l e s  D o v e  B i t i t m a s t i c  C o . ,  L t d . —  
Fin. div. 10%, mkg. 15% (same) for yr. 
ended Sept. 3 0 , 1945. N et p ft. £2 1 083 
(£21 221).

M oss G e a r  Co.. L td .—F in . on ord. 
1 2 1 % (same), and  bonus 5% (2 1 %), mkg. 
25% (221%). pft- to  Aug. 31,
£39 952 (£36 685).

V i c t o r i a  F a l l s  a n d  T r a n s v a a l  P o w e r  
C o., L t d . —I n t m .  o n  o r d .  4 %  ( s a m e ) ,  le s s
t a x .  P a r t g t  d iv .  o n  p r e f .  4 %  ( s a m e ) ,  le s s
t a x ,  p a y a b l e  J a n .  3 1 .

N o t t i n g h i l l  E l e c t r i c  L i g h t i n g  Co., 
L td .—Div. for 2 yrs. to  Dee. 31, 1945, on 
6% cum. pref. (Prev. div. paym t. for
1 y r. to  Dec. 31, 1943).

B r i t i s h  E l e c t r i c  T r a n s f o r m e r  C o . ,  
L td .—F in . div. 10%, mkg. 20% (15%) 
for y r. ended Sept. 30, 1945, payable Dee. 
31. P ft . £29 674 (£24 569). Fw d. £323
(£180).

T u b e  I n v e s t m e n t s  L t d . —Tradg. p ft. for 
y r. ended O ct. 31, £2 254 723 (£2 354 038). 
N et bice, available for appropriatn . 
£808 195 (£824 04S). C a m ' fwd. £290 145 
(£274 166).

B r o w n  B a y l e y ’s  S t e e l  W o r k s  L t d . —  
Fin. on ord. for yr. ended Ju ly  31, 1945, 
5% (8%)- Tradg. p ft. for y r. is £280 486, 
includg. £200 000 estim ated  E .P .T . refund, 
and  n e t p ft. £131717 (£136 077).

A m a l  L t d . —P ft. to  Ju ly  31, after- 
taxes, plus in t. and  divs., £19 063 
(£18 835). Div. 10% (same) and  bonus 
5% (same), fwd. £12 640 (£12 224). Con
tingencies res. of £4 000 and  £5 967 from 
p ft. and loss transferred  to res. for fu turo  
taxatn .

JonN  I. T h o r n y c r o f t ,  L t d . —N et p ft. to 
Ju ly  31. 1945, a fter taxn . was £127 989, 
ags't. £128 685, Fin. div. on ord. 12J% 
(8%), mkg. 17)% (13%). Dirs. propose 
to trans. £50 000 to  gen. res. (same), to  
provide £46 434 for defd. repairs (£50 000), 
fwd. £101 707 (£110 718).

Company Meetings
A e r o n a u t i c a l  a n d  G e n e r a l  I n s t r u 

m e n t s ,  L t d . —The annual m eeting was held 
in London on N ovem ber 22. In  the course 
of his address the chairm an, Mr. W. 
McClelland, chairm an, said the w ar had 
greatly  increased the size of the com pany’s 
buildings and p lan t and  consequently the 
scope of its activities and  the managing 
directors were now engaged in  adapting  its 
production facilities to  peace-tim e require
m ents. The general policy was to provide 
the unique and specialised article, possibly 
in limited quantities, ra th e r than  the articlo 
of universal dem and m anufactured on mass 
production lines. The whole h istory  of 
the com pany-had been based on th is con
ception and  i t  was th e  board ’s considered 
opinion th a t  fu tu re  products should repre
sent a  continuance and  extension of this 
policy. The break-up of m id-European 
scientific. in strum en t production gave ad 
ditional reasons for th e  necessity to  provido 
such product« for the home and export 
m arkets.

C a r r i e r  E n g i n e e r i n g  Co ., L t d . —The 
annua! m eeting was held in London on 
N ovem ber 30. In  th e  course of his a d 
dress the chairm an, Mr. S. L. Groom, 
said th e  com pany were able to  rep o rt th a t  
this y ea r’s turnover would be a record. 
A large p a r t  of the ir orders were for d irect 
export, and  also for the equipm ent of fac
tories now preparing for the expo rt m ar
ke t. T hey  were now  preparing plans and  
estim ates for refrigerated air conditioning 
p lan t for several new  B ritish liners. The 
com pany was exam ining the possibilities of 
th e  quick freezing process for foods and  
its application in  th is country. They 
looked forw ard to  the expansion of their 
business w ith  F rance, H olland, Belgium 
and  the Scandinavian countries, from  
which countries they  h ad  already  received 
m any inquiries for export.
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Commercial Information
Mortgage* and Charge*

Not.-,.— The Companies A ct o f 1908 provides tha  
tv  tr y  Mortgage or Charge shall be registered within 
21 days after its creation,  and that every company 
shall, in its annual summary, specify the total amount 
of debt due from  it in respect o f mortgages or charges. 
The following mortgages ana charges have been 
registered. The total debt prior to the present creation, 
as shown in the annual summary, is given— marked  
with an *—followed by the date o f the summary, but 
such total m ay have been reduced.

C l a y t e l e c  L t d . ,  London N ., electrical 
engrs.—Nov. 20, assignm ent securing to 
M idland B ank  L td . all moneys due or to  
become due to  th e  B an k ; charged on con
tra c t  moneys.

F e l g a t e  R a d i o  L t d . ,  London, W .—Nov. 
8, deed of am endm ent securing an  increase 
from  5% to  10% In ra te  of in te rest pay
able upon moneys secured by a deb. da ted  
Ju n e  12, 1939, to F . J .  Benzim ra, Lon
don and  o r s . ; general charge. *£3 500. 
N ov. 28, 1944.

F l e c t r o n s  L t d . ,  London, W ., neon ad 
vertising and  lighting.-—O ct. 31, deb., to 
Olds D iscount Co., L td ., as tr . for itself 
and  o ther cos. securing all moneys now 
due or to  become due from  the co. to  the 
holders; general charge. *Nil. Ju lv  19, 
1945.
. G. W . R u s h w o r t h  L t d . ,  Colne (Lancs.), 

engrs.—N ov. 5, charge, to  B urnley  Bldg. 
Soc. securing £ 10  000 and  any  o ther 
moneys e tc . ; charged on Savoy Garage, 
B ull S treet, B urnley . *Nil. Aug. 19,
1944.

P e t t e r s  L t d ,  Loughborough, engr.— 
Nov. 9, deb. to  Lloyds B ank L td ., and 
H am bros B ank  L td ., securing all moneys 
due or to  become due to  the B a n k ; 
general charge. Nil. Sept. 4, 1945.

Coming
Friday, December 14 (To-day).

I.e .E., Measurem ents section .—Loudon, 
W.C.2. “ A Precision A.C./D.C. Com parator
for Power and V oltage M easurem ent, G. P. 
Shotter and  H. D. Hawkes. 5.50 p.m.

r o y a l  i n s t i t u t i o n —London, w .i .  •• The 
U tilisa tion  o f N uclear EneTgy,” M. L. 
Oliphant, P.R.S. 6.15 p.m.
Saturday, December 15.

I.E.E., N . Mm. S tu d e n ts ’ s e c t io n .—Leeds. 
Power Transform er M aintenance," A. E. 

Shearer. 1.S0 p.m.

Sunday, December 16.
B r itish  Kineh a to g r a ph  Society.—F ilm  

House. W ardour Street, London, W.I. " Elec
tronics an d  th e  K inem a,” IV, G. Parr.
11 a.m.

Monday, December 17.
BIRMINGHAM ELECTRIC CLUB.—G r a n d  H o te l.

“ E lectrical P lan t Breakdowns,” J. Ashm ore 
5 p.m.

SHEFFIELD SOCIETY OF ENGINEERS AND

County Court Judgment*
N o n .  The publication o f extract! from the

"  Registry o f County Court Judgm ents"  doeAjnot 
im ply inability to p a y  on the part o f the persons named. 
M any  o f the judgments m ay have been settled between 
the parties or paid. Registered judgments are net 
necessarily for debts. They m ay be actions. B u t the 
Registry makes no distinction. Judgments are n#i 
returned to the Registry i f  satisfied in the Court booke 
within  21 days.

H o w l h t t  a n d  S o n s ,  51, St. Leonards 
R oad, W indsor, electrical contractors. 
£11 0s. 8d. Oct. 23.

F a i u c l o u g h ,  Thos., 1, V ictoria R oad, 
B unny, N o tts ., electrical engineer. 
£21 19s. 8d. Sept. 19.

C h a d w i c k ,  K . C. (male), 30, H olland 
Road, Sutton  Coldfield, electrician. 
£31 17s. 9d. Sept. 11.

L y o n s ,  Christopher J . ,  78, S tra tfo rd  
Road, Sparkbrook, electrical engineer. 
£15 4s. lOd. Sept. 11.

W i l l i a m s ,  M ilton B ., 6 , Well S tree t, 
Holywell, F lin t, electrician. £26 19s. 3d. 
Sept. 28.

M y e r s ,  F red k ., J .  R . 36, A uberon S tree t, 
N orth  Woolwich, arc welder. £26 9s. 3d. 
Oct. 12.

T o w n s e n d ,  F redk ., The Bungalow, D un- 
drey Lane, B ristol, electrician. £36 10s. 
Sept. 26.

J o n e s ,  F red k ., 61, Oxley R oad, B rad
ford, M anchester, electrical cable tes ter. 
£12 16s. 8d. O ct 4.

Satisfaction*
E l e c t r i c a l  a n d  R a d i o l o g i c a l  I n s t r u 

m e n t s  C o., L t d . ,  London, W .— S a t’n. 
Nov. 22, £500, reg. Apr. 26, 1945.

F o w e y  R a d i o  Co., L t d . —-Sat’n. Nov. 
24, £1 100, reg. O ct. 18. 1937.

Events
M ETALLURG ISTS—R oyal V ictoria H otel. 
“ Colour T elevision,” L. 0 . Jesty . 6.15 p.m. 
Tuesday, December 18.

I.E.E., SCOTTISH CENTRE.—Glasgow. '■ The  
D esign  and In sta lla tion  o f  E lectrical Acces
sories for D om estic Purposes,” F. 0 . Fuke. 
(Joint m eeting w ith  the Scottish  E.C.A. and  
th e  E lectrical Society of Glasgow.) 6.15 p.m.
 N. MID. CENTRE.—MetTopole H otel. Leeds.
" M ineral-Insulated M etal-Sheathed Conduc
tors,” F. W. Tom linson and H. M. W right, 
s p.m.— London  st u d e n t s’ section  —
London, W.C.2. " A tm ospherics and Their
L ocation.”

INSTITUTE OF WELDING—Liverpool. " M etal
lurgy for W elders,” D. Lewellyn.
Wednesday, December 19.

I.E.E.. MERSEY AND N. WALES CENTRE.— 
M unicipal Annexe. D ale Street, Liverpool. 
“ H igh  Frequency H eating,” L. H artshorn and  
E. Rushton. 6 p.m.

BRITISH INSTITUTION OF RADIO ENGINEERS. 
—11, Upper B elgrave Street, London, W.C.l. 
"U .H .F . Aerial system s,” S. G. B utton.
6.15 p.m.



THE ENGLISH ELECTRIC COM PANY LTD.
London Office: O U EEN 'S  HOUSE. K ING SW AY, LO N D O N , W C .2  

I N D U S T R I A L  M O T O R  W O R K S  - - • B R A D F O R D
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M I C A
D Q SC S 

DO AP1H 1RA(EM§ 
ELEM ENT STR O PS 

C O N D E N S E R  P L A T E S  
S T O V E  P A N E L S  

R A W  MOCA 
W A SH E R S

etc.

RITISH  MICA C ° LT-D 'B E D F O R D .

PRESSPAHN.LTD.
E lectrica l In su lativc  M aterial M an ufacturers

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

Telegrams 4  Cables : 
" P R E S S P A H N ” 

B R A D F O R D
R E G IS T E R E D  O F F IC E S :

38 WELL ST., BRADFORD, England

é t u u  M

Write for full particulars and terms to—
E. K. Cole Ltd., Lighting Division, Ekco Works, Southend-on-Sea

FORGET

DALY
ELECTROLYTICS

T k e ^ te  d o tn q  a ^ ic u u i 

jc r fr  o ^ u h A k J

DALY (CONDENSERS) LTD
C o nd e n ser Sp e cia lists fo r  over 20 years

Watt Lodge W orks, The Green, Ealing, WS i
Telephone: Ealing 4S4I

If delivery is important 

send your enquiries 

for

COTTON & PAPER COVERED
AND

COTTON BRAIDED H.C.j 
COPPER WIRES & STRIPS

to :

Thames Wire & Cable Co.Ltd.
BATH  H A L L  W O R K S ,

B E LL L A N E , H O D D E S D O N , H E R T S .
Telephone : H O D D E S D O N  2485

A.I.D. A P P R O V E D
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The reputation acquired in nearly half a century’s d ill

DOWSING COM PAN Y(ELECTRl(]AL ÂNOFACTURi 
K a n g  l e y  B r i d g e  Road , L o w e r  S y d e n h a m

i f t y v u  t i k e . . .

.  •  .  b u t  i t

gent labour is no small asset. W e  prize it too  highly 

a y ip * )  produce any appliance which is
w v. not a crecj|t  to  our name. In fact, 

th e  upholding o f you r esteem  is the foundation o f our

Announcement o f Dorman &  Sm ith  L td.¿M anchester, London , Glasgow. EID45

FUSED PLUG ¿SOCKET
3  K.W. 2 3 0 .  V.

PULL the DS Fused Plug to pieces; dismantle 
it, dissect it, test it, try it, and in the end 
you 'll be bound to agree with the rest that 

it is the soundest, best tested, most efficient 
domestic plug you’ve ever handled. Safe and 
simple, this all-purpose plug (one size only, from 
a clock to 3 K.W .) does the job of the present
B.S.S. 546 range. And it does it more cheaply 
and more satisfactorily. It comes as the cure 
for plug and socket ills, and it comes to stay.

W rite  now for full details
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’P H O N E : W A T F O R D  4494

Just a very ordinary 
kind of job going 
through the works 
in the normal way. 
Note, however, that 
every part of ihe 
winding is amply 
protected by insula
tion of high quality 
fitted with extreme 
care : a necessary
precaution to guard 
o u r r e p u t a t i o n .

COLLINS
Collins Electrical Ltd.

H oad  O ffice  

115 Clerkenwell R oad London E C  I  
H aiborn 0212-3-4  

i  22 S t .  A !bant P lo t*  U p p tr  S t .  I» ting ton  N t . i  
Sk Canonbury 3227-3 M

m L  3  4k i t  Faotharatona  M .  S o u r halt 
™ .  Southall 016$ .

CEL/9 sawell advertising

L I T H O L I T E  I N S U L A T O R S  & 

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

WATFORD

IN
T U N G ST E N

SILVER  & S ILVER  A LL O Y S  

I R I D I O - P L A T I N U M
O N  AIR MINISTRY LIST 

Made by the  Londan P.adn-j n S z r s v  Mfg. C>. Ltd.

ELGORDIA LIMITED
2 , C a x to n  S tr e e t , W e stm in s te r , Lon d on , 

S .W . I Telephone : ABBEY  4266.



Now available for

LOW VOLTAGES

16-17 NEW  BRIDGE STREET, E.C.4
PHONE: CENTRAI, 6 5 0 0

i n  *  t  AO tv

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 i n s id e  t h e  b i t .

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

Com  plete with 6 feet of H E N  L EY 
twin core flexible.

Write for details of the 
complete SOLON range for 
low and normal voltages.
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M ak ers  o f  Syn thetic

( I M P R E G N A T E D  A N D  C O A T E D )

A n n o u n cin g
”B A R L E C T A ”

CABLES AND  
F L E X I B L E ^

1/044 to  19/064 
14/0076 to  162/0076 

Single —  D oub le  — T rip le

COMPETITIVE PRICES 
PROMPT DELIVERIES

Write for List No. 11045 " E .”

BARRIES
ELECTRICAL AGENCIES LTD.,  
King Street, Brighton 1 - Sussex.

W . T. H E N L E Y ’S  T E L E G R A P H  W O R K S  CO. LTD.,
Engineering Dept., 51-53, Hatton Garden, London, E.C.I.



Smallest' wall «i 
tide or from drlvt sIk> »¡wcUl •.vi-t 
inctudlns »nulil. 
division tKXTPl*. 
combined liocl . 
zonwl und A 
r c r t i c a l  Æ  
o!>cn«tlon Æm

FOft G E N E R A L  
L ir r iN c  PURgosea

Hundred* o f thousands 
Supplied during the last♦«yeerstoGovt.DeDt*., A

Direct 
D r iv e  and  Ratio a

A POWERFUL ROBUST 
S E L F - S U S T A I N I N G  

WINCH

W  Alio
r S i y  used f o r ;

^ J y * y  Blind*. Aero* 
P l*no Han jar*. 

o /  E^c. U { .  Fittings 
In Halls, Hotels, 

y  y  etc., Dampers, C u r. 
<$ y  tains, L a u n d r i e s .

Steamer Lids, Hoipltal*. 
y  Signs, Street Lighting.

A.R.P., C lothes Racks, Rly. 
Sm . Lighting, Hoses, etc.

svays. Innumerable 
traders, etc. W ill 
not run back. N o  . 
wheels to je t A  
caught In. A I

T ype s.

'lçNjHjii Electric Fuuf
U PL.nd t «71/2

R A T C H E T S  -  P A W L S  
S P R I N G S ,  O R  G E A R  

WHEELS

PROVIDE FOR

EMERGENCY 
LIGHTING

IN POST-WAR PLANS
This course saves money, avoids disfigure
ment of rooms and ensures better results. 
W hen planning, you should consult Chloride, 
who will gladly share with you their unrivalled 
knowledge of Emergency Lighting. They are 
not only the Empire’s largest makers of bat
teries, but are also the patentees of keepai.ite 
—the control equipment which automatically 
“ switches on,” should the mains supply fail.

©ftlortibe
B A T T E R I ES

THE CHLORIDE ELECTRICAL STORAGB COMPANY LIMITED
G rosvcnor G ardens House, London, S.W .i.

w.E.6ia/43

LEATHER APRONS
FOR WELDERS, Etc*

N o.615. Made of selected Full C hrom e 
Sheepskin. Length approxim ately 40 In. 
Including 10 in. bib. F itted J in .  lea ther 
straps on bib and waist.

•f /  each, plus 163%
■ ■ /  Purchase Tax.

Sample on application. Delivery seven 
days. Terms N ett M l A . Carriage pa id  

on orders over £ 5 .

WILLSON BROTHERS,
EPSO M , SU R R EY . 'Phone : Epsom 1293
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PRECISION PRESSWORK

, r

for ALL Trades
W e  quote to Sample, Blue - print 
Rough Sketch o r  Specification, 

O u r  reputation for high grade 
Presswork, W irew ork, Springs, 
etc., i n all metals is second-to-none.

'S sc
A £ C K l N G T O N ^ > ! « ^  E N G L A N D  

-TELEPHONE : ACCRINGTON 2115 -6 .

Relays for all purposes

TEMPERATURE* CONTROLLERS 

PRECISION RESISTORS 
•

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



December 14, 1945 THE ELECTRICIAN xxxi

(ynurG.td.6 aĵ tet l/ictoty
N O W  the  N a t iona l effort^has. been c ro w n e d  

w ith  o v e rw h e lm in g  success in W A R  

p ro d u c t io n  B r it ish  factories m u st  sw in g  back 

to  n o  less in ten s ive  p ro d u c t io n  fo r  the  re 

hab il ita t ion  o f  the  N a t io n  and the  W o r l d .

Electrical cables, essentia l fo r  war, are  no  

less essentia l fo r  the  arts o f  P E A C E ,  and the  

le sson s  learned in w a r  call u r g e n t ly  fo r  d e v e l

o p m e n t  and app lication  by the  best b ra in s  in 

the  Industry .K f d .  T r a d *  H a r k  
Na$. 56«, 6 8 5 -A -7

MEMBERS OF THE C .M .A .
T h «  A n c h o r  C abio  

Co. L td . 
B ritU h  In iu la ta d

C ab le s  L td . 
C a l le n d e r 's  C ab le  ii 
C o n s tru c t io n  Co.

L td .
C o n n o lly s  (B lack ley ) 

L td .
T h e  C r a i f p a r k  E lec
t r i c  C a b le  Co. L td .
C ro m p to n P a rk in s o n  
L td . (D e rb y  C ab jes  

L td .)

E n fie ld  C a b le s  L td .

E d iso n  S w an  C ab les  
L td .

W . T . C lo v e r  *  Co.
Ltd.

G r e e n r a t e  A Irw e ll 
R u b b e r  C o. L td .

W . T . H e n le y 's  
T e le f r a p h  W o rk s

Co. L td .
J o h n so n  & P h illip s  

L td .

T h e  In d ia  R u b b e r , 
G u tta -P e rc h a  frT e le - 
g ra p h  W o rk s  C o. L td . 
(T h e  S llv e r to w n  Co.) 
L iv e rp o o l E le c tric  

C ab le  C o. L td  
T h e  L ondon  E le c tric  
W i r e  Co. an d  S m ith s  

L td .
T h e  M acin to sh

C ab le  C o. L td . 
T h e  M e tro p o l ita n  
E le c tric  C ab le  I> 
C o n s tru c t io n  Co.

L td .
P lre l ll-G e n e ra l 
C ab le  W o r k s  L td . 
(G e n e ra l E le c tric

C o. L td .)  
S t. H e le n s  C ab le  & 

R u b b e r  C o. L td . 
S ie m e n s  B ro th e r s  !■ 
Co. L td . (S iem en s  
E le c tric  L am p s and 

S u p p lie s  L td .) 
t a n d a r d  T e le p h o n e s  

& C ab le s  L td .

U n io n  C ab le  C o .L td .

U se r s  o f  C .M .A .  C ab le s  

can re st  a ssu red  that they  

are se rve d  by un su rp a ssed  

p ro d uc t s  o f  Research  and 

Eng inee r ing .

ß e U .5G

C.M.A.
CABLES

Jdrt. of the Coble M akers' Association, High Holborn House, 52-54 High Holbcrn, W.C.I. Holborn 7633
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r A . c . i

MOTORS
L D .C. AfyiudtwoUhy &4.iencU. . . .  I

D U R A W IR E S O U RACABLES

MANOR ELECTRIC OVEN 
& FIRE CO.

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

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

Manufacturers of 
HOSPITAL FOOD TROLLEYS, 
IMPREGNATING OVENS, Etc.

A lso A p p a ra tu s  t o  C u s to m e r s ' ow n  s p e c if ic a t io n s

* F O Y L E S  *
FOR TECHNICAL BOOKS

New and Second-hand Books 
on every subject. Stock of 
nearly 3,000,000 volumes—  

Books bought.

119-125, C H A R IN G  C R O S S  R O A D ,  
L O N D O N ,  W .C.2

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

intercom m uni- 
:phones are concerned keep the 

nam e Ericsson in  m ind. T hus you w ill be 
sure of efficiency, reliability and service. 
F or everything in  in ternal telephones 

consult
S O N  T E L E P H O N E S  L T D .

56, KINGSWAY, LONDON, W.C., (HOLborn (fit/
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TH IS is typical o f  m any enquiries 
th a t com e in the M inistry’s 

post-bag . T here  are  still num 
bers o f  young  w orkers under 21 w ho 
a re  unab le  to  get their daily allow ance 
o f  extra food  in the form  o f  N ationa l 
M ilk-C ocoa.

E m ployers are  asked to  co -opera te  
w ith th e  M inistry  o f  F o o d  to  ensure 
th a t their young  w orkers do, in fact, 

get this first class p ro te in  every day, 
fo r it is essential to  their physical 
developm ent and  activity.

I f  you  already  ho ld  a  perm it fo r 
N a tio n a l M ilk -C ocoa, do  please see 
tha t all yo u r em ployees, u nder 21,

have their daily ra tion . E ncourage 

them  to take it, and  see th a t it is 
p roperly  m ixed— it is qu ite  simple.

I f  you  have n o t go t a  p erm it and 
em ploy young  w orkers under 21, 
enquire  a t y o u r local F ood  Office 
w here you  will be given all the infor
m ation  necessary fo r you to  apply  for 

one.

N a tio n a l M ilk -C ocoa is supplied  in 

6 lb . and  20 lb. con ta iners , sufficient 
to  m ake 96 and  320 cups respectively. 

N o th in g  could  be sim pler to  m ake 
and  s e rv e — ju s t add  h o t w ater and  

s tir well. A  m axim um  charge o f  Id. 
a  cup  is perm itted .

NATIO NAL

M i l k - C o c o a
in 6 lb & 20 lb containers
Apply at your local Food Office

issued bv The Ministry o f  Food. London, fV.I.
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PODTECHNIKIJ

F A M O U S H Y D R O -E L E C T R IC  S T A T IO N S .

The Chickantauga Dam. U.S.A., is one o f  those on the controlled Tennessee R iver  
System. This imposing dam  was completed in 1941 and is 129 f t .  high, J794 f t .  
long. Designed f o r  pow er generation and to assist navigation an d  floo d  regulation, 
the Chickantauga tuts a pow er installation o f  144,720 H .P . ultimate capacity.


