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L.T. IN SU LATOR
Consisting o f tw o  

porcelain parts (base and 
saddle) clamped together 

and attached - to  a wood 

pole by • a galvanised 

hook bo lt, th is insulator 
is simple, efficient and 

economical to  use,

Full particulars in ou r 

Publication No. 73A .

THE

ELECTRICIAN
Vol. GXXXV. No, 3523. F riday , D ecem ber 7, 1945. Sixpence

(Ripsitred at the Qtntra! Post Office,i ■ Entered as Secsr.d Glass at the Nem Y etk U ,S.4, Ptsa 0 3 « .)  . , .



Slip the plug in ihe nole. insert the 
screw. Now two things happen: a 
permanent thread is formed and the 
plug expands and fills every crevice. 
For really bad holes compress the 
Adapta in with the special tool. Isn’t 
it easy ?

No need to fidd le  around w ith half-a-dozen or 

m oresizesofpiug.Thesetwo Philplug Adaptas take 

any screw from 3 to 16 and fill yes fill — any 

hole you jum p .N o t even the best of us can be sure 

of jum ping an accurate hole every time. It doesn't 

matter w ith Philplug Adaptas.' If the hole is a bit 

too big or not a very beautiful shape, you just crush 

a Philplug A dapta  into it and fill it up. Easy, eh ? 

And a perm anent fixture too. Neither dam p nor 

heat weakens Philp'ug A dap tas— even after years.

PHILPLUG
The plug that (fills) the hole.

0 PHILPLUG PRODUCTS, LTD., Lancelot Road, Wembley, Middlesex. Telephone: Wembley 0140.
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t y e A t w d a i/ ô

standards 
are not good 

enough

P L A S T I C S  M A Y  H E L P  T O  
I M P R O V E  Y O U R  P R O D U C T S

Why not ask our advice?
^  Potential  users of  

H i g h  F r e q u e n c y  
E q u i p m e n t  
s h o u l d  w r i t e  f o r  
p a r t i c u l a r s  o f

T E N A P L A X  
C O -A X IA L  CABLE

We make —
•  R A D I O  S L E E V I N G S
•  I N S U L A T I N G  T U B I N G
•  S P E C I A L  T U B I N G  F O R  

C O N V E Y I N G  L I Q U I D  
F O O D ,  E T C .

•  COVERED WIRES & CABLES

T E N A P L A S
L I M I T E D

P I O N E E R S  I N  P L A S T I C S  
7 P A R K  L A N E • L O N D O N W .  I
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Here is Britain’s most popular motor starter arranged for flush fitting 
to save space and improve the appearance of the machine. The M.E.M. 
“ Auto-Memota ”  Push-button Automatic Direct Starter is available in 
all sizes in enclosed or open versions of this inset form. M.E.M. 
“  Auto-Memota ”  Inset Starters are suitable for motors from $ to 
15 H.P. and give complete overload protection. Designers will find 
them a great help in giving machines a clean, modern appearance. 
Full details can be obtained on application. Write for List No. 249.

INSET STARTERS
M I D L A N D  ELECTRI C M A N U F A C T U R I N G  CO.  LTD.,  TYSELEY, B I R M I N G H A M ,  11

Specialists in  the  m anufacture o f Sw itch , Fuse a nd  M otor Control Gear.
London Showrooms and Stores: 21*22 Rathbone Place, London,W.l • Manchester Showrooms and Stores : 48-50 Chapel Street, Salford, 3

F L U S H FITTING
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Adrt. o f The General Electric Co. Ud., Magnet House. Klngtway. London. W .C.2

new era o f brightness 
in  the  home, office and 
fa c to ry ! Brightness, 
cheerfu lness, c le a n li- 

fresh a ir, good 

health and good ligh ting  
a re th e o rd e ro fth e d a y . 
Good lig h tin g  is a tonic 
-especia lly v /ithO sram !
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F o r  m o r e ,  t h a n  f i v e  
yea rs  all the en e rg ie s  of 
STERLING have b e e n  d e 
voted to, the m anufacture 
and  supp ly  of re liab le  
flexible cab les for the 
fulfilment of the u rgen t 
n e e d s , of the Services and  
W ar Industries, Soon, w e 
hope, w e shall b e  ab le  
to g ive  you the benefit 
of o u r re sea rch , e x p e ri
en ce  and production  in 
filling ev e ry  p eacetim e 
dom estic need . In the 
m e a n t i m e  h o w e v e r ,  
o rd e rs  a re  still sub ject to 
t h e  a p p r o v a l  o f  t h e  
C able Planning Officer.

A ll STERLING Gables 
are e n tire ly  British Made 
to  B.S.S. and G.D.E. 
Specifications. UAL I TY

Sterling Cable Co., Ltd., Queensway. Ponders End, M iddx., Tel. : HO W ard 
2611, Manufacturers o f all types o f Rubber, Synthetic Rubber arid Therm o
plastic Insulated Cables and Flexibles —  contro lling  Lancashire Cables - Ltd., 
W arring ton . Specialising in Paper insulated High, and Low Tension Cables.
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T R A D IT IO N A L  R ELIA B IL ITY

ELECTRICAL EQUIPMENT
MOTORS AN D  CONTROL GEAR FOR ANY INDUSTRIAL APPLICATION 

REGENERATIVE DYNAMOMETER EQUIPMENTS FOR ENGINE TESTING 

WATER-POWER OR ENGINE-DRIVEN ALTERNATORS & GENERATORS 

TURBINE OR MOTOR-DRIVEN COMPRESSORS AN D  BLOWERS 

MAGNETOS, AN D  ELECTRICAL EQUIPMENT FOR AIRCRAFT 

M AZDA LAMPS. AN D  M AZDALUX LIGHTING EQUIPMENT 
E L E C T R O N  V A L VES OF EVERY D E S C R I P T I O N  

A L L  K I NDS  OF HE A V Y  ELECTRI CAL  P L A N T  

P O W E R  F A C T O R  I M P R O V E M E N T  P L A N T  

ELECTRIC TRAC TIO N  — ROAD OR RAIL 
I ND U S T R I A L  H E A T I N G  E QUI P ME NT  

C I N E MA  PROJECTION EQUIPMENT 
E L E C T R I C  SHI P P R O P U L S I O N  

A U T O M A T I C  S UB S T A T I ON S  

C O N V E R TIN G  MACHI NE RY 
T U R B O - A L T E R N A T O R S  

ELECTRIC W INDERS 

R O L L I N G  MI LLS 

TRANSFORMERS 
SWITCHGEAR 

RECTIFIERS

S P E C I F Y
^ T / /

BTH R U G B Y
THE BRITISH THOMSON-HOUSTON COMPANY LIMITED. RUGBY, ENCLAND, A 3572
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CABLE INSULATING PAPER
T u lU t iim e il tC o .itd .
A uchm uty & Rothes Paper M ills, M arkinch, 

Scotland
Z.OKDON MANCHESTER BIRMINGHAM 
lTndor St., 372 Corn Exchange 116 Colmore Row 

EX.4 Bldgs., Corporation St.

R O T H m i L L

Electric POWER is a mighty 
sinew of the nation's effort. It must 
be GUARDED against leakage.

Tullis Russell Rolhmill Cable 
Insulating Papers are called 
upon by leading cable manu
facturers to perform this task, 
and it is carried out admirably 
by these renowned, uniformly 
high-quality insulating papers.

Rolhmill Papers are guaran
teed free from metals and grit.

Write for details of the com
plete range.
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THE LONDON ELECTRIC WIRE COMPANY AND SMITHS LIMITED • LEYTON • EIO

of  p r o d u c t i o n  a r e  k e p i  
turning through dependability 
in the windings — largely by

INSULATED WIRES
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W O R K S : E N F IE L D  -  M ID D L E S E X

RELAYS and 

CONTACTORS

| S o rd o v is o  R elays a n d  C o n ta c to r s  e m b o d y in g  th e

| n o n -ti ltin g  ty p e  M e rc u ry  Sw itch  (as in se t)  p ro v id e

| a n  id e a l e le c tr ic a l c o n tro l u p  to  50  a m p e r e s  

c a p a c ity , w ith c o n ta c ts  to ta lly  e n c lo s e d ,  a n d  

s o  p r o te c te d  fro m  th e  a tm o s p h e r e  a n d  o th e r  

a g e n c ie s  c o n d u c iv e  to  th e ir  d e te r io r a t io n .

If y o u  a r e  c o n c e r n e d  w ith  a u to m a t ic  o r  r e m o te  

c o n tro l o f  L ig h tin g , H e a tin g , P o w er o r  S ig n a l 

C ircu its ,

W rite fo r  our Publication C. 402

S O R D O V I S O  S W I T C H G E A R  LTD.

Fal con W o r k s ,  L o u g h b o r o u g h
Tel. N o  : Loughborough 3131
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BRITISH INSULATED CALLENDERS CABLES LIMITED
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 .2

W i th  th e  B .I .  C a l le n d e r ’s D e ta c h a b le  F u s e d  T e e  B o x  a sa fe , f le x ib le  a n d  e c o n o 

m ic a l  s y s te m  o f  p o w e r  s u p p ly  a t  a lm o s t  a n y  p o s i t i o n  is p o s s ib le ,  o i t  so lv e s  

p ro b le m s  a r i s in g  [ f r o m  c h a n g in g  m a c h in e  s h o p  l a y o u t  d u e  to  n e w  p r o d u c t io n  

d e m a n d s ,  o l t  w ill f a c i l i ta te  th e  c h a n g e - o v e r  f ro m  w a r  to  p o s t - w a r  p r o d u c t io n  

la y -o u t .  o  S u p p ly  p o in t s  c a n  b e  in s e r t e d  a t  a n y  p o in t  in  t h e  c a b le  r u n  to

s u i t  m a c h in e  s h o p  l a y o u ts ,  o T h e  B o x  is f o r  u s e  w i th  c o n d u i t  s y s te m s  o r

o t h e r  s t a n d a r d  w ir in g ,  o  A s s e m b ly  c o m 

p r is e s  to p  c a b le  c h a m b e r  a n d  d e t a c h 

a b le  f u s e d  te e  b o x .  o T e e  b o x  p r o 

v id e s  fu s e  p r o t e c t i o n  f o r  t h e  b r a n c h

c i r c u i t .  o I n s t a l l a t i o n  is e c o n o m ic a l

a n d  s im p le  a n d  c a n  be a r r a n g e d  a t  a n y  

h e i g h t  o r  le v e l.



T h e  e l e c t r ic ia n December 7, 1945

■AteXrLAhmM.
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BIRM INGHAM  
BRIG H TO N  
BRISTOL .

BURY ST EDM UNDS
CARDIFF
G L A SG O W

Q U A L I T Y

LEEDS
LEICESTER
LIV ERPO OL

The last of the Thames bridges east of London. 
Designed by Sir Horace Jones and Sir J. Wolfe 
Barry. Completed 1894. On the right of the 
picture the Tower of London is seen in the 
distance

CRYSE
O F  

& SERVICE

L O N D O N
M ANCHESTER
N EW CA STLE

C R Y S E L C O  L I M I T E D ,  K E M P S T O N  W O R K S ,  B E D F O R D



OfcVT>vUf-

Wa r- t im e  power -dis t r ibut ion
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rtt«^lcîjT»O N-B©X E S
*  -  > M  ,V Ii A 7t T iiu v ir E>

pr ob lem s  must  b e  quickly 

s o l v e d ,  a n d  t h e y  a r e  n o t  

always easy.  The Reyrolle 

solut ion lies in t he  quiçk 

manufacture  of  disfr ibut ion-  

b o x e s  d e s i g n e d  to  m e e t  

any individual  requ i r ement s

UP T O  6 0 0  A M PE R ES  

UP T O  6 6 0  V O LT S

WITH O R WITHOUT MAIN SW ITCHES

SEM I-ENCLOSED FUSES FOR  
ORDINARY DUTY

CARTRIDGE-FUSES FOR HEAVY DUTY 
f c  WITH ASTA TEST-CERTIFICATES

HEBBURN-ON-TYNE ENGLAND
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W E S T I N G H O  U S E

from  Chippenham

m m / a
1539 to 1̂ 45

METAL RECTIFIER
ELEMENTS, BU ILT IN T O  M ILLIO NS OF RECTIFIER  
U N ITS  A N D  76 ,500  RECTIFIER SETS, IN C LU D IN G  
1 2 0 , 0 0 0  T R A N S F O R M E R S  A N D  C H O K E S ,

w hich explains w hy i t  has no t been possible to  give you the  
services you w ere accustomed to  receive up to  the  ou tbreak 
o f war. O u r knowledge and sk ill have been greatly enhanced 
during  th is period and we shall sho rtly  be in a position to  
meet all yo u r needs w ith  p rom pt deliveries o f even be tte r 
designs.

W E S T I N G H O U S E  B R A K E  &  S I G N A L  C O . ,  L T D . ,
Pew H i l l  H ouse - C h ip p e n ha m  -  W il t s .

v   /
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Siemens’ Lighting Engineers 
are at you r service, w ith o u t 

obligation.

FLUORESCENT^ LAMPS
“ 'Jka 1Jafidstùok o j Good JÎqktonq’

Made throughout at SIEMENS Lamp W orks, Preston, Lancs,

SIEMENS ELECTRIC LAMPS & SUPPLIES LTD.. 38/39, U pper Thames St., London, E.C.4

Branches at Belfast, Birmingham, B risto l, Cardiff, Dublin, Glasgow,
Leeds, Liverpool, Manchester, Newcastle-on-Tyne, Nottingham , Sheffield.

Siemens Fluorescent Tubular Lighting, ‘me most 

moderd ligh ting  system, is now available fo r 

essential industria l installations at less cost— and 

w ith  a choice o f  tw o colours o f ligh t. For, in addition 

to  Sieray “ D a y lig h t”  Lamps, there  are now 

Sieray “  W arm -W h ite  ”  Fluorescent Lamps, pro 

duced to  meet the need of a softer, sunnier 

light-source. Both Sieray “ D a y lig h t”  and 

“  W arm -W h ite  ”  Lamps offer all the  usual benefits 

o f Fluorescent Lighting. They give b rillia n t illu m i

nation w ith o u t glare and w ith o u t in te rfe ring  

Shadows. They are approxim ately three times 

more effic ient than an ordinary gasfilled lamp of 

comparable wattage. Send fo r  descriptive leaflet.
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For it’s a  W iggins T eape Paper that you want, 
to give new character and up-to date  sales points 
to vour post-war products.

T he use o f paper is m ounting in m any industries, 
and W iggins T eape can supply almost any kind 
to prc-determ ined characteristics for incorporation 
in new-type products, or for aiding industrial pro
cesses.

Paper is versatile : it can be coated, im pregnated, 
or lam inated w ith non-fibrous m aterials i t  is a 
low-cost item : it is uniform  : it can be m ade w ith 
varying characteristics — extra porosity, tensile 
strength, high wet-strength, or neu tra l to acids and 
alkalis.

O ur research chemists working with those of other 
industries are cheapening costs, and  in addition, 

I M n i l  a > evolving new techniques and new products. Let
S l v O U w s f i f A i L  yours link up  with them  to o !

WIGGINS TEAPE & ALEX PIRIE (SALES) LTD-ALDGATE HOUSE-MAN5FLL5T-LONDON-El.



UNDERGROUND CABLES 
and OVERHEAD LINES

CO U N TIES
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Overhead line in course

\ k f E have corr

many large distri 

bution schemes in these 

areas for  Gov e rnmen t  

Departments, Supply and 

Industrial Undertakings,

Mechanical excavation 
o f cable trench

Standard Telephones and Cables Limited
N O R T H  W O O L W I C H ,  L O N D O N ,  E . I 6

Area Representative: Contract Offices :
Telephone: Leeds 22476 Telephone: Y ork 4946, S towm arket 388

O u r Area Contract s ta ff are always available for 

emergency service and local enquiries.
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MISCELLANEOUS ADVERTISEMENTS
N one o f the situations advertised in  these colum ns  

relates to a m a n  between the ages o f  18 a n d  50 inclusive, 
or a w om an between the ages o f  18 or 40 inclusive,  unless 
he or she is excepted from  the provisions o f th e  C ontrol o f  
Engagem ent O rder, 1945, or the va c a n cy  is f o r  em ploy
m en t excepted fro m  the provisions o f th a t O rder,

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

A N E lectricity  Supply A uthority  in the  Home
»Counties invites applications fo r the follow

ing vacancies:—
(a) 6 E lectricians for the m aintenance and  

re p a ir  of domestic electrical a p p ara tu s  
oit consum ers’ premises.

(b) 1 A ssistan t E lectrician  fo r W orks M ain
tenance—U.C. and overhead experience 
essential.

(o) 4 Wiremen.
(d) 2 Overhead lin esm en  for H.T. line con

struc tion  and  m aintenance.
(e) 1 Plum ber Jo in te r  for 11 kV jo in ting .
(f) 1 E lectrician fo r Cooker lle p a ir  Shops 

and  Factory  m aintenance.
(g) 1 T racer o r  Ju n io r D raughtsm an for 

M ains Records, etc.
(h) 2 Meter Testers an d  R epairers.
D istric t R ates will be paid. A pplicants to

ind ica te  c learly  th e  p a r tic u la r  vacancy for 
which they aro applying, and include the  fol
lowing in fo rm ation  in  th e ir rep ly :—

Age.
W hether m arried  o r single.
T rain ing  and  experience.
L ast c iv ilian  employm ent and  n a tu re  of 

work.
A t p resent the  Control of Engagem ent Order 

lim its th e  age of Male A pplicants to  men 
under 18 y ears o r over 51 y ears of age. 
Applicants who a re  thereby prevented from  
ohanging th e ir  em ployer p iay  m ake a h  app li
cation, which will bo re ta ined  for considera
tion  when the restric tio n  is  removed.

Class A men on leave ju s t  discharged from  
the  Forces m ay app ly—irrespective of a g e -  
provided th e ir  period of leave has n o t expired.

Women under 18 y ea rs  o r over 41 y ears of 
age m ay app ly  fo r vacancies (a), (g) an d  (h).

This advertisem ent is published by perm is
sion of the M inistry  o f Labour an d  N ationa l 
Service.

Replies to  Box L.Q.M., " THE ELECTRICIAN,” 
154. Fleet S treet, London, E.C.4.

HHMoL/MC.

ST. DUN STAN’S proposes to  se t up a  research  
un it to s tu d y  an d  develop sensory devices 

fo r th e  blind under the  general guidance of 
its newly-appointed Sensory Devices Com
m ittee. St. D unstan’s  requ ires th e  full-tim e 
services of a  RESEARCH PHYSICIST-CUM- 
ELECTRONICS ENGINEER to  work in  close 
collaboration  w ith a  Biologist-Physiologist in 
a  suitably-equipped labora to ry  in  London. 
S a lary  in  accordance w ith qualifications and 
experience. Applications o r enquiries before 
Ja n u a ry  15th to th e  Secretary , 9, P a rk  Ores
cent, Loudon, W.l.
f\VKRH EA D LINESMAN requ ired  by Elec- 
' “'t r ic i ty  U ndertaking serving Teignmouth, 
Dawlish and ru ra l  a rea  south-west of Exeter, 
for erection of 11 kV au d  MT/LV overhead 
lines aud m aintenance. J.I.C. wages an d  
conditions —Apply Teignm outh Electrio L ight
ing  Company Ltd., Teignm outh, Devon. (This 
advertisem ent is published by permission of 
th e  M inistry of Labour and  N ational Service 
under the Control of Engagem ent Order, 1945.)
T) EQUIRED, for In d u str ia l Research Labora- 
Avtory, Engineer w ith some y ears’ p ractical 
experience of vacuum  tube development o r 
p roduction—W rite, s ta tin g  age, experience 
an d  sa lary  expected, to Box 7983, A.K, Advg., 
212a, Shaftesbury Avenue, W.C.2.

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

S K IP T O N  U R B A N  D IS T R IC T  C O U N C IL .

PLUMBER JOINTER.
'T 'lIIS  advertisem ent is published w ith th e  
_ permission, of the  M inistry  of Labour aud 

N ational Service. A pplications a ro  invited  
for a  Plum ber Jo in ter. The app lican t m ust 
have h ad  experience in jo in tin g  both H.T. and 
L.T. cables. R ates of pay  in  accordance with 
the  Jo in t In d u stria l Council Scale, B Zone, 
plus w ar bonus, and  the  successful ap p lican t 
will be subject to the provisions o f the  Local 
Governm ent Superannuation  Act.

Applications, sta tin g  age and  experience, to 
be received not la te r  th an  th e  14th December, 
1945.

W. V. SMYTHE, 
Engineer and  M anager.

E lectricity  Offices, ■
79, Caroline Square, Skipton.

A N Electrical Engineering Concern is con- 
-‘ »sidering th e  grouping  of its  specialised 
m etal and chem ical activ ities in to  a  sm all 
single un it, and  invites app lications from  
Physicists, M etallurgists and Chemists for 
work in  selling, research  an d  production 
fields. O pportunity  would provide excellent 
prospects for qualified au d  experienced men 
not over 36 y ears of age. A pplications should 
bo m ade in w riting, sta tin g  age, qualifica
tions, experience an d  sa la ry  required , to  Box 
7994, A.K. Advg., 122a, Shaftesbury  Avenue, 
London, W.C.2.

BOROUGH OF F I N C H L E Y .

E lec tr ic i ty  D ep artm ent .

APPOINTMENT OF SENIOR LADY 
DEMONSTRATORS.

A PPLICATIONS a re  invited fo r appointm ent 
-‘ »•on the  perm anent establishm ent of four 
Senior D em onstrators in  the In term ed ia te  
(Female) Grade 2 of th e  Council’s Salaries 
Scale of £180 minim um, rising  by £15 per 
annum  to a  m axim um  of £240, p lus th e  present 
cost of living bonus of £48 2s. Od. pe r annum .

Salaries in the g rade  will be determ ined 
according to  experience an d  qualifications.

Candidates m ust have h ad  a good general 
eduoation and  hold a  recognised diplom a in  
Domestic Science an d  possess a  thorough 
knowledge of the  use of e lectrical domestio 
appliances: possession of the  E.A.W. E lectrical 
Housecraft Diploma will he an. advantage. 
They m ust be com petent to a rra n g e  and con
duct Lecture D em onstrations an d  advise 
consum ers on kitchen p lann ing  an d  the  selec
tion a n d  use of electrical ap p ara tu s .

The appointm ents will be subject to th e  pro
visions of th e  Local Governm ent Superannua
tion  Act, 1937, a n d  th e  successful candidates 
will be required to pass a  m edical 
exam ination.

Applications from  women who a re  serving 
in H.M. Forces a re  invited.

Form s of ap p lication  will no t he issued, aud 
app lications to th e  undersigned, con tain ing  
fu ll details of the  candidate’s  experience, 
should be received no t la te r  th an  firs t post 
on 7th J a n u a ry ,  1946, endorsed "S en io r 
D em onstrator.”

C. R. WESTLAKE, M.I.E.E., 
General M anager and  Engineer. 

E lectricity Offices, Squires Lane,
Finchley, N.3.

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

WE will gladly undertake  th e  m aking of 
com ponent pa rts , etc., on our Lathes, 

Millers, Drills, etc.—London Electrio Firm , 
Oroydon. ‘ Phone: UPLands 4871.
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TEN D ERS

E L E C T R IC IT Y  S U P P L Y  BOARD, D U B L I N .
FO R  SALE

ERNE POWER DEVELOPMENT.
'T 'H E E lectricity  Supply B oard invites Tenders 
A fo r th e  supply, delivery and erection of :— 

TRANSFORMERS AND SWITCHGEAR AT 
THE CATHALEEN'S FALL AND CLIFF 

STATIONS ON THE RIVER ERNE. 
Conditions of Tendering, Form  of Tender, 

Conditions of C ontract and  Specification m ay 
he obtained by C ontractors from  the Chief 
Design Engineer, E lectricity  Supply Board, 
26, Lower Fitzw illiam  Street, Dublin, 0.18, by 
app lication  and on paym ent of a  fee of five 
guineas, which will be refunded on receipt of 
a  bona-fide tender. A dditional copies m ay he 
purchased a t  a  cost of one guinea per copy 
(non-returnable)..

Tenders with a ll the  re lev an t Documents 
enclosed in a  sealed cover endorsed “ E rn e ' 
Power Development: Tender for Transform ers 
an d  Sw itchgear,” m ust be delivered to the  
undersigned no t la te r  th an  12 o’clock noon on 
T hursday, the 28th February , 1946.

The B oard does no t hind itself to accept the 
lowest o r any Tender.

PATRICK J . DEMPSEY, 
28th November, 1945. Secretary.

E lectricity  Supply Board,
60-62, Upper Mount Street,

  Dublin, C.18. __________
C IT Y  OF M A N C H E S T E R .

npHE E lectricity  Committee invites tenders 
A for the  supply, delivery a n d  erection of the  

follow ing:—
6.6 kV SWITCHGEAR (FEEDER No. 4),— 

HIGH STREET SUB-STATION.
(Specification No. 842.)

ONE 20-TON ROAD WEIGHBRIDGE AND 
FRAME.—-BARTON POWER STATION.

(Specification No.. B.149.) 
Specifications-, etc., m ay be obtained from 

Mr. R. A. S. Tliwaites, Chief Engineer and 
M anager, E lectricity  D epartm ent, Town Hall, 
M anchester, 2, on paym ent of a  fee of one 
gu inea for each specification, which am ount 
will be refunded on receip t of a  bona-fide 
tender. „ ..

Tenders, addressed to  the  C hairm an of the 
E lectricity  Committee, to be delivered n o t 
la te r  th a n  10.0 o’clock a.m . on Monday, 31st. 
December, 1945. pH 1LIp B DINGLE,

Town Clerk.
Town Hall, M anchester, 2.

30th November, 1945._____________ _

REPAIRS
r^OOKERS—We can give good deliveries of 
'-•‘Sheet Metal V itreous Enam elled Electrio 
Cooker p a rts .-JO H N  KING & SON j^NAM EL- 
LERS), Ltd., PYRO WORKS, WmTTINGTON 
MOOR, CHESTERFIELD. Phone: Chesterfield 
6305.

AGENCIES

M a n u f a c t u r e r s  of E lectric Domestio 
Appliances, Meter, Resistances, etc., desir

ing representation  in I ta ly  a re  invited to 
contact the Uffieio Commerciale E le ttn c ita  
In d u stria , v ia  San t’ Andrea, 6, Milan, Italy .

PATENT a g e n t  s  
TTINGS PATENT AGENCY, LTD., B T. K ing 
“ •A.I.M ech.E. (P a te n t A gent) 146A, Queen 
V ic to r ia  S tre e t, L ondon, E.C.4. ADVICE, 
H andbook, an d  C o n sn lta tio n s  free. P hone: 
City 6161.__________________ ____________________

A .  ¿7 H I L L ,
Chartered Patrnt Agent,

27, Chancery Lane,
L ondon, W .C .2 .

SEARCHLIGHTS (sale or hire), Carbon Rods, 
Ebonite, F ibre H ightensite, Porcelain 

House-wiring an d  o th er Cleats, Reels and
Knobs, M irrors, Lenses, Lamp Lowering and 

! Suspension Gear, T.R.S., lead and  otho*
Cables, Winches (hand), hundreds of thousands 
in use, e tc.—London Electrio Firm , Croydon.
T LATHER FINGER STALLS.—Made of 
'- 'C hrom e Hide. Very strong and hard
wearing. Length 3 in. Price 4s. per doz. 
Prom pt delivery. Sample on application .—
Willson Brothers, In d u stria l Clothing MAnu- 
facturers, Epsom, Surrey.________________ _

D R Y  CELLS.

OLD-ESTABLISHED firm now in  production 
of a ll types of dry cells. D.R.3 speciality, 

i Delivery ex works. Quotations by request. 
Contracts invited.—The Abies B a tte ry  Co., 
117, Anerley Road, Anerley, S.E.20.__________

P ACKING CASES, a ll sizes and descriptions, 
for Home and Export T rade; also S/h. 

C ardboard Carton6, a ll sizes.—L. Goldser & 
Sons, 14a, Rectory Square, London, E.l. 
'Phone: Stepney Green 2550._________________

D r ■* MOTORS, J and J h.p., voltages 25, 32, 
• ' - ’• 50, 100/115 and 200/250. Suitable re

frigera to rs , lathes, washing m achines, etc.
. Unused motorB, £7 15s. each ; reconditioned, 

£5 15s. O ther sizes available.—Johnson
! Engineering, 86, G reat Portland  Street, W.1. 

MUSeum 6373.___________________ ___________ _

WANTED
\T7ANTED, Ball and Roller Bearings, also 
vv loose halls. Commissions a rran g ed  for 

in troduction to transactions. Licensed Buyers. 
—W. Ball Ltd., B lackburn Road, Accrington. 
Tel. 2200.

M A V I T T A
DRAFTING MACHINES  

and TABLES

D R A F T IN G  
M A CHINES  

FOR ALL  
BOARDS

PERFECTLY
BALANCED

TABLES

W rite NOW 
for literature and 
prices

The Mavitta Drafting Machines Ltd.
A nchor W o rk s ,  Park  Road, 
ASTON, BIRMINGHAM 6

T e le p h o n e  : EA ST 0482 
Telegraphic Address - "  Mavitta, Birmingham»'
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—the Lamps the Public l ike
rJMakers o f  Good Lamps fo r  over jo  Years

Even if 
you could . . .

Even if you could 

open this lamp, you 
would not be able to  
see that the experi
ence o f more than 
half a century o f lamp 
manufacture is bu ilt 
into it. Nevertheless, 
i t ’s this experience 
that enables every 
Philips Lamp to  trans
form  electric current 
so economically in to 
clear, bright light.

PHILIPS LAMPS LTD., CENTURY HOUSE, SHAFTESBURY AVENUE, W.C.2. (16 3 )
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Factory Conditions
T H E  re p o r t  of th e  Chief In sp e c to r  of 

F a c to r ie s  is a lw ays in te re s tin g , b u t  
th e  la te s t , covering  1944, is especially  
so, in  t h a t  i t  is  th e  la s t  r e p o r t  fo r w hich  
i t s  p re s e n t a u th o r , S i r  W i l f r i d  
G a r r e t t ,  will b e  responsib le  befo re  h is 
re t ire m e n t a t  th e  end  of th e  y ea r, a n d  
because  in  i t ,  a f te r  rev iew ing  th e  w ork  of 
h is  d e p a rtm e n t, h e  calls a tte n tio n  to  th e  
Teconstrucition p e rio d  w hich  is b efo re  
in d u s try . H e  a d d s  to  h is  re m a rk s  a 
w arn in g  t h a t  th e  in d u s tr ia l lessons 
le a rn ed  in  th e  1914 /18  w a r w ere largely  
fo rg o tte n  in  th e  follow ing y ears , a n d  
a sk s  th e  q u estio n  w h e th e r th is  w ill b e  so 
ag a in  ?

T h e re  c a n  b e  l i tt le  d o u b t th a t  fac to ry  
cond itions h av e  changed  d u rin g  th e  la s t 
six  y ears , b o th  w ith  re sp e c t to  p ro d u c
tio n  m e th o d s  a n d  in  th e  ty p e  of lab o u r 
used , b u t  th e  g re a te s t change b a s  been  
in  th e  ou tlook  of a ll engaged  in  in d u s try .

T h is  is p a rtic u la r ly  so ou ts ide  th e  elec
tr ic a l engineering  field, for w hereas in  
th e  la t te r  p ro d u c tio n  a n d  w orks com 
m ittees  w ere a lre a d y  know n befo re  th e  
w ar, th e ir  fo rm atio n  in  t r a d e s  o u ts id e  i t  
since 1939 is la rgely  a  new  experim en t. 
A s a  re su lt, closer co llab o ra tio n  betw een  
m an ag em en ts  a n d  fac to ry  personnel to  
b rin g  a b o u t th e  b e s t  possib le w ork ing  
conditions, h a s  p ro d u ced  a  com m on u n 
d e rs ta n d in g  of th e  dom estic  a n d  econo
m ic prob lem s involved , w ith  an  a p p re 
c ia tio n  of th e  fa c t  t h a t  th e  fa c to ry  is n o t 
only  a  p lace w h ere  goods a re  m ade, b u t  
a lso  a  p lace  w here  a h igh  p e rcen tag e  of 
th e  p o p u la tio n  sp en d  o n e -th ird  of th e ir  
w ork ing  lives.

F ro m  a n  e lec trica l p o in t o f view th is 
a sp e c t of th e  m a t te r  15 a n  o ld  s to ry , 
in  t h a t  fo r y e a rs  befo re  th e  w ar con 
sid erab le  effo rts  w ere expended  to  d raw  
th e  a tte n tio n  of fa c to ry  m an ag e m en ts  
to  th e  fa c t  t h a t  w here  co rrec t ligh ting , 
colouring  of w alls, m o tion  s tu d y , elec tric  
d rive , th e  use  of e lec tric  tools, a n d  so 
on  h a d  been  ad o p ted , n o t only  h a d  o u t
p u t  increased , b u t  th e  h e a lth  of th e  
s ta fis  h a d  im proved , w hile th e  w o rk ers  
them selves w ere in sp ired  to  even  
g re a te r  eS orts .

T he  b e t te r  cond itions w hich  can  be  
b ro u g h t a b o u t by  an  in te llig en t a p p re 
c ia tio n  of th e  re ac tio n s  of th e  h u m an  
being  to  h is  su rro u n d in g s  c a n  also  p lay  
a  p a r t  in  th e  red u c tio n  of th e  fa c to ry  
acc id en t ra te , a s  M r. G a r r e t t ’s  re p o r t 
show s. D u rin g  1944, fo r in s tan ce , th e re  
w as in  ad d itio n  to  o th e r  w ar-tim e  im 
p rovem en ts , a  m o v em en t to  in tro d u ce  
b e tte r  ligh ting  a n d  m ore  colour in to  fa c 
tories, a n d  th o u g h  i t  is n o t suggested  
th a t  th is  w as w holly responsib le  fo r th e  
decrease  of n e a rly  18 p e r  cen t, in  f a ta l  
acc id en ts  a n d  n ea rly  9 p e r  cen t, in  th e  
n u m b e r of n o n -fa ta l acc id en ts , d u rin g
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1944, i t  is reaso n ab le  to  assum e th a t  
since such  cond itions h a d  n o t befo re  been  
en joyed  in  fac to ries to  a n y th in g  like th e  
sam e e x ten t, th e y  w ere in  p a r t  a cc o u n t
ab le  fo r th e  encourag ing  reductions.
Effect of Controls

E S P E C T IN G  Mr. G a r r e t t ’s  qu estio n  
a s  to  w h e th e r th e  lessons of w ar-tim e 

fa c to ry  experience  w ill be  fo rg o tten , if 
i t  w as  o u r re sponsib ility  to  answ er, w e 
w ould  say  th a t  p ro v id in g  in d u s try  is 
g iven th e  m en  a n d  m a te r ia ls  to  m o d e rn 
ise its  w ork?; p ro v id in g  i t  is g iven th e  
o p p o rtu n ity  to  p u t  to  w ider app lica tio n  
th e  re su lts  o f i ts  lea rn ing  before th e  

fu ll a t te n tio n  of m an ag e m en ts  a n d  s ta S s  
is req u ired  fo r th e  p ro d u c tio n  of goods 
for hom o a n d  e x p o rt needs, th e n  th e  
cond itions o f poo r hygiene, in a d e q u a te  
lig h tin g  a n d  so on, w hich  ex is ted  in 
m an y  fac to ries  d u rin g  th e  y e a rs  be tw een  
tho  w a r .<5 will n o t  re tu rn . T h e re  is, how 
ever, a  d o u b t, n o t  so m uch  w h e th e r in 
d u s try  w ill of i t s  ow n vo lition  be  ab le  
to  p re v e n t th e ir  re tu rn , a s  w h e th e r 
m an ag e m en ts  w ill be  p e rm itte d  b y  a n  
ever-w atch fu l a n d  in te rfe rin g  b u re a u 
c racy  to  g ive expression  to  th e ir  in ten tions. 
I n  th is  connection , i t  is revealing  th a t ,  
th o  Chief In sp e c to r  p o in ts  o u t in  his 
re p o r t  t h a t  m an ag e m en ts  h av e  to  w a it 
too long fo r m en  a n d  m a te ria ls  before  
th e y  a re  a b le  to  c a rry  o u t im p ro v em en ts  
to  th e ir  fac to rie s  o r ex ten d  th e ir  w elfare  
w ork— one exam ple  being  w here  a n  em 
p loyer sp e n t eigh teen  m o n th s  a n d  tw o 
y ea rs  s te e rin g  h is w ay  th ro u g h  th e  
v a rio u s  con tro ls, befo re  he  w as ab le  to  
p rov ide  for h is s ta ff  sim ple  facilities for 
th e  o p e ra tio n  of w ashing.
Electric ity  Expansion  P rogram m e

T H E  s ta te m e n t m ad e  la s t  w eek b y  Mr. 
H a r o l d  H o b s o n ,  ch a irm a n  of th e  

C en tra l B o ard , to  th e  effect t h a t  a rra n g e 
m en ts  a re  in  h a n d  for a 5-year p lan  to  

e x te n d  th e  e lec tric ity  su p p ly  in d u s try , 
invo lv ing  a  c a p ita l ex p en d itu re  of 
£450 000 000, cam e a s  a  su rp rise  to  
m an y  b u t  th e  a rran g em en ts  are , in  fac t, 

no m ore  th a n  th e  n o rm al expansion  p ro 
g ram m e of th e  in d u s try . M r. H o b s o n  
w as speak ing  a t  th e  in a u g u ra tio n  m ee t
ing  of th e  C aro line H a s le t t  T ru s t , a n d  
in  th e  course of h is  re m a rk s  he  exp la ined  
th a t  of th e  to ta l  ex p end itu re , 
£150 000 000 w ould be  u sed  fo r gen e ra 
tio n  a n d  th e  rem a in d e r fo r tran sm ission , 
d is tr ib u tio n  a n d  so on. I t  w ill b e  r e 
m em bered  th a t  a b o u t a  y e a r ago th e

C en tra l B o a rd  issued  d e ta ils  of a u th o r 
ised  pow er s ta tio n  ex tensions a m o u n tin g  
to  a b o u t £90 000 000, a n d  w hile  th e  
figure ab o v e  allow s for a n  e x p e n d itu re  
of a n o th e r  £60 0 0 0  0 0 0 , i t  is y e t  too  early  
fo r th e  de ta ils  to  h av e  been sufficiently  
finalised  to  w a r ra n t  pub lica tio n . I n  con
sidering  th e  p ro g ram m e as a  w hole, i t  
m u s t be  b o rne  in  m in d  th a t  a  h igh  p ro 
p o rtio n  of o u r g en e ra tin g  c ap ac ity  is  
overdue  fo r rep lacem en t, w hile by  th e  
tim e th is  h a s  been effected still fu r th e r  
p la n t w ill be over-age, a s  has b een  
po in ted  o u t by  th e  B o a rd  in  i t s  an n u a l 
re p o r ts  covering  th e  la s t fou r years . As 
to  th e  extension^ them selves, w hile th e se  
will be  d e a lt w ith  in  d e ta il in  th e  n e x t 
a n n u a l rep o rt, th e re  is every  hope th a t  
th e  B o ard  m ay  be  ab le  to  m ake  th e m  
ava ilab le  to  th e  technical P ress  b efo re  
th e  p u b lica tio n  of th a t  docum ent.

Overseas T rade
C C O R D IN G  to  th e  B o a rd  of T ra d e  
re tu rn s , U n ite d  K ingdom  e x p o rts  

d u rin g  tho  firs t n in e  m o n th s  of th is  y e a r  
w ere v a lu ed  a t  £271 0 0 0  0 0 0 , a n d  im p o rts  
a t  £871 0 0 0  0 0 0 , rep resen tin g  a  gap  a t  th e  
ra te  of £800 0 0 0  0 0 0 , w hich  m u s t be  
closed before in d u s try  can  hope to  a p 
p ro a c h  no rm al condition^. C om m enting  
on th e  position , one of ou r lead ing  daily  
n ew spapers likens th e  s ta tis tic s  to  those  o f  
M icaw ber’s househo ld  b u d g e t : “ A n n u a l 
incom e tw e n ty  pounds, an n u a l ex p en 
d itu re  n ineteen , n in e teen  six, re s u lt 
happ iness . A n n u a l incom e tw e n ty  
pounds, a n n u a l ex p en d itu re  tw e n ty  
pou n d s o u g h t a n d  six , re s u lt m isery.—— 
T he  B o a rd  of T ra d e  re tu rn s , w hile show 
ing th a t  E m p ire  co u n trie s  h av e  been  o u r  
b e s t custom ers, also  m ak e  i t  c lea r th a t  
ex p o rts  fell b e tw een  th e  second  a n d  
th i rd  q u a r te rs  b y  £3 000 000, t h a t  is 
d u rin g  a  period  w hen  th e  new  G o v ern 
m e n t w ere  p roc la im ing  th e  need  for 
increased  ex p o rts . P a r t  o f th is  decline is  
show n to  b e  d u e  to  a  fa lling  off of re lief 
sh ip m en ts  to  th e  C o n tin en t, b u t  even 
w ith  th is  allow ance, th e  result- can  h a rd ly  
be  sa id  to  reflec t c re d it on th e  policy o f  
those  w ho now  co n tro l th e  c o u n try ’s 
destiny . R a th e r  does i t  a d d  su p p o r t  to  
o u r p lea  fo r ta k in g  off th e  b ra k e  im posed 
on th e  in itia tiv e  of o u r m a n u fa c tu re rs . 
Electrical E xp o r ts

D E T A IL S  of e lec trica l ex p o rts , g iven 
elsew here in  th is  issue, show' t h a t  

sh ip m en ts  of e lec trica l goods a n d  a p p a ra 
tu s , exclud ing  m ach inery , d u rin g  th e  firs t
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th re e  q u a r te rs  of th e  yea r, w ere va lu ed  
a t  £9 787 000, com pared  w ith  £9 982 000 
fo r th e  co rrespond ing  period  of 1944, a n d  
£10 073 000 for 1938. E lec tric a l im p o rts  
of like goods a n d  a p p a ra tu s , d u rin g  th e  
sam e period , a m o u n ted  to  £18 216 0 0 0 , 
co m p ared  w ith  £14 993 000 a n d  £2  330 000 
fo r 1944 a n d  1938, respective ly . W ith  th e  
excep tion  of th e  1938 to ta l these  la t te r  

in c lude  goods im p o rted  u n d e r L end-lease 
o r m u tu a l a id  a rra n g e m e n ts  a n d  goods, 
o th e r  th a n  th o se  concerned  w ith  m u n i
tions, im p o rted  by  G o v ern m en t d e p a r t
m en ts . I n  th e  c ircu m stan ces th e re  is 
re a so n  to  h o p e  th a t  th e  im p o rt va lues 
d u rin g  th e  c u rre n t q u a r te r  w ill be  su b 
s ta n tia lly  reduced . S h ipm en ts  of elec
tr ic a l  m ach inery , w hich a lw ays help  to  
sw ell th e  re tu rn s , w ere, d u rin g  th e  la s t  
q u a r te r , ag a in  su b s ta n tia l, a n d  w ere re 
sp onsib le  fo r th e  to ta l  e x p o rt va lue  
reach in g  £18 626 026, com pared  w ith  
£18 155 678 fo r 1944 a n d  £15 993 537 for 
1938. M ach inery  im p o rts  show ed an  
ap p rec iab le  increase  in  th e  case of rad io  
valves, a n d  m o to rs  for uses o th e r  th a n  
tra c tio n , ra is in g  th e  final e lec trica l im 
p o r t  to ta l  to  £20 828 155, com pared  w ith  
£18 516 526 fo r 1944, a n d  £2 594 497 for 
1938.
Servicing T em p ora ry  Housing

A  P A P E R  of considerab le  in te re s t  to 
th e  sup p ly  side  o f th e  in d u s try  w as 

re a d  befo re th e  In s t i tu te  of F uel, y e s te r
d ay , T h u rsd ay , for its  a u th o r  M r. O. W . 
R o s k i l l ,  h a d  m u ch  to  say  in  connection  
w ith  th e  se rv ic ing  of th e  e q u ip m en t now 
being  in s ta lle d  in  th e  g ra n t-a id e d  housing  
schem es. T he  chief p o in ts  ra ised  a re  
t h a t  sinco supp ly  u n d e rta k in g s  m ay  no t, 
in  a ll cases, bo consu lted  u p o n  th e  ty p e  
o f e lec trica l eq u ip m en t in sta lled , a re  they  
e x p ec ted  to  serv ice th e  eq u ip m en t w ith  
th e  sam e w illingness as th e y  w ould a p p li
an ces of th e ir  ow n se lec tio n ; a n d  if th e  
G o v ern m en t in ten d s  b u y ing  in  b u lk  an d  
d is tr ib u tin g  a s  i t  th in k s  fit, w h a t shou ld  
be  th e  a t t i tu d e  of u n d e rta k in g s  called 
u p o n  to  m a in ta in  a n d  se rv ice  th e  ap p li
an ces  ? M any supp ly  au th o r itie s  a d o p t a 
c e r ta in  m a k e  o r ty p e  of eq u ip m en t for 
h ire  in  th e ir  a re a s  in  o rd e r to  sim plify  
th e  p ro b lem  of spares , an d  p e rm it th e ir  
m a in te n a n c e  s ta ff to  give m ax im u m  se r
vice, b u t  th e  serv ic ing  of g ran t-a id ed  
houses w ith  th e ir  a lre ad y  in s ta lled  ap p li
an ces m a y  q u ite  considerab ly  c u t across 
th is  o rd e red  a rra n g e m e n t— in  t h a t  th e ir  
eq u ip m e n t m a y  be d iffe ren t from  th a t

u sed  by  th e  m a jo rity  of o th e r  consum ers 
in  th e  a rea . T he p o in t a t  issue m ay  n o t 
a t  th is  s tag e  bo serious, b u t  w ith  th e  
sm all m a in ten an ce  s ta ffs  av a ilab le  to  u n 
de rtak in g s coupled  w ith  th e  sho rtage  of 
spare  p a r ts , even th e  tem p o ra ry  houses 
now  being b u ilt m a y  p re sen t servicing 
difficulties n o t easy of so lu tion .

New Radio N avigation Facilities

IN  view  of o u r d escrip tion  la s t  week 
of th e  new  eq u ip m en t developed  by 

th e  D ecca N av ig a to r Co. for position ing  
sh ips a n d  a ir c ra f t  by  rad io  signals, i t  is 
in te re s tin g  to  n o te  t h a t  th e  com pany  
h ave  now en te red  in to  a  c o n tra c t w ith  L a  
Société F ra n ç a ise  R ad io  E le c tr iq u e  on 
te rm s p ro v id in g  fo r th e  ex p lo ita tio n  of 
th e  developm ent, inc lud ing  th e  erec

tion  of th e  necessary  tra n sm itt in g  
s ta tio n s , in F ran ce , h e r  colonies an d  the  
m a n d a te d  te rrito rie s . L a  Société F r a n 
çaise R ad io  E lec triq u e , w ith  associa ted  
com panies, is one of th e  o ld e s t e s tab lished  
a n d  la rg e s t o rg an isa tio n s  in  F ra n c e  en 
gaged  in  th e  m a n u fa c tu re  a n d  o p era tion  
of rad io  eq u ip m en t , a n d  i t  is th e  in ten tio n  
of th e  com pany  to  e re c t tra n sm itt in g  
s ta tio n s  to  p rov ide  a  link  w ith  th e  first- 
E nglish  chain , a n d  chains elsewhere. T he 
te rm s  of th e  c o n tra c t  p rov ide , in ter  alia, 
for th e  m an u fa c tu re  of eq u ip m en t b o th  
in  E n g lan d  a n d  F ran ce , to g e th e r w ith  
th e  p a y m e n t o f royalties w hich  shou ld re - 

sult- in a  la rge  vis.ible a n d  inv isib le  ex 
port.
Ministerial Responsibility

IT  will be  rem em bered  th a t  in a  s t a te 
m e n t to  th e  H ouse of C om m ons on 

O ctober 29, concern ing  th e  d iv ision  of 
responsib ilities be tw een  th e  B o a rd  of 
T ra d e  a n d  th e  M in istries of S upply  a n d  
of A irc ra f t P ro d u c tio n  (th e  la t te r  tw o of 
w hich a re  to  be  am a lg am a ted  in to  one 
new  M in istry  a s  soon ag p rac ticab le ), th e  
P rim e  M inister sa id  t h a t  th e  new  com 
b ined  M in istry  will c a rry  th e  p rim a ry  
G o v ern m en t resp o n sib ility  in  th e  field of 
engineering. W h a t he m e a n t ex ac tly  is 
n o t clear, b u t  re -a rra n g e m e n ts  for th e  
tran sfe r, h av e  now  been com pleted  an d  
took  effect a s  from  M onday las t. O rgan i
sa tio n s  a n d  firm s in  th e  eng ineering  in 
d u s try , inc lud ing  th e  e lec trica l in d u s try , 
w hich h ith e rto  looked to  th e  B o a rd  of 
T ra d e  fo r in fo rm a tio n , m u s t now  ap p ly  
to  th e  E ng ineering  In d u s tr ie s  D ivision, 
M in istry  of Supply , w ith  re su lts , no  
d o u b t, ju s t  a s  effective.
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French Railway Electrification
By O ur Paris Correspondent

F'RAN CE already possesses 3 500 km . of 
electrified railway, and  is forging ahead 

w ith  projects to increase the  netw ork. 
Experience over th e  p as t tw enty  years indi
cates th a t  if F rance is to  m aintain  the 
technical suprem acy claimed for her rail
ways before th e  w ar, she m ust now extend 
her electrified system s. The saving of coal 
which electrification will bring ab o u t is 
particularly  a ttrac tive , and  F rance, poor 
in the form er b u t fairly well off in  hydraulic 
power, will m ake th e  change-over quite 
easily.

Economy in Coal Consumption
Before th e  w ar 10 million tons of coal 

were used by railw ays in  F rance  during a 
y ea r’s working, am ounting to alm ost half 
her to ta l coal im ports. Of this am ount, 
electrification is expected to  save 1 500 000 
tons a  year, though there  is adm itted  to  be 
a lim it beyond w hich electrification would 
no t be economical. F o r exam ple, experi
ence has proved th a t  only w hen th e  saving 
in coal is 300 tons per km . per year is it  
economic to  m ake th e  change-over, and 
th is m ay provide the lim it for coming 
projects.

The S.N .C .F. s ta rted  studying electrifi
cation plans a fte r  the arm istice in 1940, 
and , by  th e  end of 1943, 937 km . between 
Paris-Limoges-Toulouse an d  Sete had 
already been electrified. Shortage of 
m aterials has led to  th e  w ork being held 
up , b u t as soon as m aterials become avail
able, th e  B ordeaux-M ontauban line will be 
converted. C urrent will be available from 
existing sta tions in  the Pyrenees and  the 
Massif Central.

Steam and  Electric Drive Compared
Comparisons betw een steam  and  electric 

locomotion in F rance  have shown the  la tte r  
to  be superior, since the steam  engine has 
no t changed vita lly  in  spite of research, 
boiler pressure being under 2 0  kilos per 
sq. cm ., com pared w ith  boilers elsewhere 
having pressures of up  to  100 kilos. P ro 
duction is also affected by  lack of con- 
densors, so th a t any coal available could 
be more economically used in producing 
curren t. T he estim ated  saving is said  to  
be abou t 40 per cent. A nother advantage 
claim ed is th a t  F rench  electric locomotives 
are  n o t liable to  breakdow n, as are their 
steam  counterparts.

A lready the S .N .C.F. netw ork is 25 per 
cent, electrified, and  lines betw een Paris 
and  Vierson have been changed over since 
th e  w ar. L arger revenue and increased 
traffic have resu lted  from  the consequent 
b e tte r  services, and  freight costs have been

lowered. Since 1900, when the Paris-O rssy 
to  Paris-A usterlitz fine on the Orleans n e t
w ork was first electrified, there  have been 
two fu rth e r stages in developm ent. D ur
ing 1900-1917, 243 km . were electrified, 
m ainly by  p rivate  initiative. F rom  1917 
the G overnm ent showed g reater in terest, 
m ainly owing to  coal difficulties during the 
1914-18 war. The adop ted  voltage was 
1 500 V d .c ., excep t in th e  case of th e  
w estern suburbs w’here 750 V pressure is 
used, and  over 3 531 km . of electrification 
was undertaken .

F u rth e r  electrification of th e  railw ay n e t
works and  the construction of hydraulic 
stations will obviously go a  long way to  
benefiting th e  surrounding countryside, b u t 
one problem w hich will have to  be faced is 
th a t  of cost. A t 1940 ra tes the cost of 
electrifying th e  Paris-Lyons tracks will be 
about 4 m illiards of fran c s ; excluding 
electric locomotives, sta tionary  equipm ent 
will cost ab o u t 5 million francs a kilom etre. 
Taking in to  account price variations since 
1940, the estim ated cost will be even 
greater. P lans for th e  fu tu re  m ust also be 
lim ited to  some ex ten t by the degree of 
im mobilisation which will be necessary 
while w ork is in  progress.

Paris-Lyons Service
H owever, all things considered, the 

balance still seems weighted on the  side 
of electrification. M ost im portan t of all 
p resen t projects is, of course, th e  electrifi
cation of th e  Paris-Lyons line, which 
carried considerable traffic in passengers, 
post and  m erchandise before th e  ■war. 
D aily, 50 expresses ran  betw een Paris and  
D ijon, and  30 betw een Dijon and Lyons. 
A double track  is to  be laid betw een Saint- 
Florontin-Les-Laum es and  Blaisy-Dijon in  
case either is p u t o u t of commission. An 
ex tra  fa s t tra in  from  Paris to  Lyons will 
be able to  m ake the distance in 4 hrs. 
34 m ins., w ith  a  saving of 600 000 tons of 
coal a  year over 1938 figures. C urren t used 
will be p a rtly  supplied by  the Genissiat 
works, and  has been estim ated  a t  abou t 
440 million kW h. Two hundred  an d  forty  
electric locomotives will have to  be con
structed . O ther extensions p lanned con
cern the  Paris-Lyons line as fa r  as M ar
seilles ; th e  Lyons-Geneva tr a c k s ; the 
southern  lines circling P aris betw een Ver- 
sailles-St. Georges and  V alen ton ; and  the 
northern  suburbs, in  addition  to  some 
lines in  th e  w estern suburbs. There is also 
a  possibility th a t  light electrification of th e  
tram w ay ty p e  m ay be undertaken  on 
certain  secondary lines.
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Differentiation/Instantaneous Speed
By C. TURNBULL, M.I.E.E.

T H E  common idoa, th a t textbooks are 
righ t and  th a t  studen ts who ask for 

new  m ethods only, do so because they are 
dull, is wrong. As Clifford s ta ted  some 70 
years ago, axioms are conventions which 
can be developed w ithou t contradiction 
a n d  we are a t  liberty  to vary  them  _ to 
any  ex ten t, while th a t  g rea t m athem atician  
Poincare s ta ted  th a t  logic w ithou t in tuition 
is barren . I t  appears to  the au th o r th a t  
we requ ire  a  system  of m athem atics which 
is useful to  engineers, and th a t because our 
textbooks arc too tied to  pure m athem atics 
we suffer in consequence. T he work 
of Heaviside was hindered b y ' Cam
bridge m athem aticians because i t  d id  no t 
fall in w ith  the ir ideas, while for the same 
reason the book “  The Foundations of 
A lternate  C urrent T heory ,”  by  D r. D ry- 
dale, has been denied our studen ts , when 
in  fac t i t  is precisely w h a t they  need.

T here are signs th a t  our educational 
au tho rities fore waking u p  to  the need for 
a  g rea ter supply of technical m en -who can 
apply  their m athem atics to  industry— 
and  the need is pressing if we a re  to  hold 
our position in  th e  com petitive world of to 
day—b u t before the need can be m et 
ou r professors m u s t be willing to  scrap 
m any of th e ir  p resen t m ethods and  to  re 
cognise th a t  engineers work m ore on in tu i
tion th an  on abstraction .

Textbook Explanations
T extbooks usually  explain instantaneous 

speeds by m eans of infinitesimals, which 
is only partia lly  satisfactory . Below is ex
plained a  m ethod w hich is engineering. 
Assume th a t one is travelling in  a  car and 
wishes to  know th e  speed a t  a n  instan t. 
This can be done by  keeping th e  speed 
constan t for say one m inu te  and  if during 
th is  tim e a  kilom etre is travelled, th e  in 
stan taneous speed a t  any tim e during th e  
experim ent is 60 km . per hour.*

To deal w ith  d sind = cos ddO in  th e  
above m anner, m ake r  — 1 , and  m easure 
sin  9 on Oy, so th a t OA = sin 0. 0
is really th e  length of th e  arc  w hich sub
tends th e  angle, and  i t  is only a  convention 
w hen we speak of 0  as th e  angle itself. 
This is im p o rtan t as it  is absurd  to  expand 
sinO  in term s of 0  if  0  is an angle, b u t 
i t  is common sense to  do i t  if 6  is the  
length  of the  arc m easured in  term s of the 
length  of th e  radius. To find th e  ra tio  of 
th e  speed of A along Oy to  t h a t  of P  trave l
ling steadily  along th e  arc , le t P  leave 
the curve and  follow the tan g en t as

shown -m th e  Fig. I , and  le t A 
travel along Oy keeping in  line w ith it. 
T he speed of P  along th e  tan g en t is now 
steady, as also is th a t  of A as i t  trayols 
along Oy, so th a t  th e  ra tio  of the ir speeds 
is A T /P T . This is true  if we reduce AT 
and PT  to infinitesimals, m easured a t  the

d  ta n S = sec26 d d
Note th a t BT

1.IS
parallel to OT

-— ; £Ll~e
T

/ b
0 A

* This was dealt w ith analytically  in  T h e  
E l e c t r i c i a n  f o r  Ju ly  13 last.

Fig. 2

position w hen P  leaves the arc  to  follow the 
tangent, an d  by convention an infinitesimal 
portion of th e  tan g en t th ere  coincides w ith  
■the curve so th a t  we m ay w rite dQ for an 
infinitesimal portion of the tangent, and 
also of the curve. Similarly ̂ an  infinitesi
m al portion of AT =  d  sinO, so th a t  
A T /P T  becomes d sinQ/dO. I t  is easy 
to  prove th a t  A T /F T  = ’ cos 0 so th a t  we 
have d sinO/dO = cos0 or d sinO =  cosfidO.

I t  is b e tte r  to  m easure sin 0 along Oy 
as th is gets rid  of the sideways m ovem ent 
of th e  usual explanation. d cos 0 =
— sinOdO is proved in  a  sim ilar m anner.

T he engineering m ethod for d tanO — 
sec2 OdO is in teresting  an d  logical. P  goes 
round the arc a t  a  steady  speed and  T 
travels along th e  tangen t a t  a  speed which 
increases as 0 varies from O to  Jw. M ak
ing r  — 1 we find th e  ra tio  T T '/T B  and 
th en  T B /P P ' from  which we deduce 
T T '/P P '.  M ake TB and  P P ' perpendicular 
to  OT. The im portan t item  is to  make 
B T ' parallel to  OT, as th is gets rid  of the 
idea th a t  our ratios are onfy correct w hen 
the  angle TOT' becomes an  infinitesimal. 
A n d e  B T T  =  OTA and  hence B TT ' = 0
and  T T ’/T B  =  secO and  T T ’ =  seed TB. 
Also T B /P P ' =  O T /O P  =  O T /O A  = 
sec8  and  TB  =  sect) P P '.  B u t T T ' =  
secQ TB hence TT ' =  -secs0 P P '. This is 
tru e  for any  length  of T T ' and  P P ', and  
hence We m ay m ake them  infinitesimals, 
when they  become d tarAi =  sec2 OdO, 
because a t  th e  p o in t of con tac t an  infinitesi
m al portion of th e  tan g en t coincides w ith 
the  curve, or in  o ther w ords th e  curve m ay 
be considered as composed of small s tra ig h t 
lines and  a tan g en t is form ed by  producing 
one of these.



626 THE ELECTRICIAN December 7, 1945

This m ethod of dealing w ith the problem 
is more satisfactory  tharj th a t  in th e  te x t
books, in  th a t  i t  is b e tte r  to  find th e  slope 
of the tangen t first and  apply  i t  to  the 
curve, th an  vice versa. The pure m athe
m atician m ay object th a t  some curves have 
no derivatives, b u t this does no t concern 
the engineer who only deals w ith curves 
th a t  have tangents.

W riters of engineering m athem atics 
should take a h in t from  bridge players. 
W hen bridge was introduced, w hist players 
were opposed to  laying one h an d  on th e  
tab le , and  th e  system  of le tting  a  pa rtn e r 
know w hat cards one had  by  asking bids 
e tc. seemed sheer dishonesty! W e have

got over th a t  and  to-day bridge is generally 
considered to  be a b e tte r  game th an  w hist. 
Similarly, m athem aticians will find th a t  
m athem atics will become b e tte r  and  more 
useful w hen engineers are allowed to  
use m odern m ethods and when studen ts 
discuss their problem s w ith  the sam e free
dom th a t bridge players now do. T h a t 
such freedom is n o t encouraged by those 
whose business i t  is to  im part m athem atics 
to  s tuden ts  is p u ttin g  i t  m ildly, b u t i t  was 
by such freedom th a t  m athem atics came 
in to  existence. See books by Poincsare, 
E ddington, Dingle and  the “  In troduction  
to  M athem atics,”  published b y  H arraps, 
w ith  m any o thers which are less known.

Hyderabad Hydro Developments
Two River Projects for Power Generation

A S p a rt of th e  agricultural and indus
trial developm ent of H yderabad  S tate, 

work has commenced on two large-scale p ro
jects a t  T ungabhadra and  Godavari.

The T ungabhadra p ro ject will be one of 
the w orld’s largest irrigation schemes, be
sides supplying more th an  100 000 kW  of 
hydro-electric power. I t  is proposed to 
harness the river T ungabhadra  a t  a  point 
where it  drains an area of 1 0  880 sq . miles. 
T he river receives am ple w ater from the 
W estern G hats, where in  m any places the 
annual rainfall is over 200 in . As m ost of 
the supplies are received in th e  four m onths 
from Ju n e  to  Septem ber, a  large storage 
reservoir is being constructed  to  hold 
800 000 million gallons. The w ater will be 
diverted  for. irrigation in  one of th e  m ost 
arid  trac ts of the Deccan, where th e  aver
age rainfall is 18 in.

The canal system  covers an  area of 
1 500 000 acres, and  i t  will be possible to  
bring under irrigation nearly  750 000 acres.

The contributions of th is p ro ject to  indus
tria l developm ent are  substan tia l—over 
500 000 000 kW h of energy can be  de
veloped from the falls in the canal. In d u s
tries to  be served include gold m ines, sugar 
and  oil mills. The m ain program m e, how
ever, is to  extend th e  benefits of power to  a 
largo num ber of small hab ita tions, in order 
to  encourage ru ra l developm ent and  cottage 
industries. The to ta l cost of this project 
will be nearly £15 000 000.

T'he G odavari industrial and  agricultural 
developm ent project is m ore am bitious than  
the T ungabhadra. I t  envisages hydro-elec
tric  and  irrigation developm ent, a  new in 
dustrial tow n, a balancing therm al power 
station , and  exploitation of m ineral re 
sources, which include coal, iron ore, mica, 
graphite and  limestone. T he first 
£ 2 0  0 0 0  0 0 0  has been set aside for i t  and a

survey, for the purposes of inland naviga
tion, of the upper reaches of the Godavari 
river has' been approved. T he H yderabad  
G overnm ent has approved of th e  scheme 
and  an organisation on lines sim ilar to  the 
Tennessee Valley A uthority  is being set up.

I t  is proposed to  dam  th e  river Goda
vari where it  drains a  catchm ent area of 
35 740 sq. miles. I t s  canal system  will be 
the largest in th e  world and will cover an  
area of 3 750 000 acres.

D rops in the canal will be utilised for the  
generation of hydro-electric power and an 
o u tp u t of 750 000 000 kW  is anticipated.

An order for nearly  50 000 h .p . of therm al 
p lan t is being placed in th e  U nited K ing
dom.

A conference w ith th e  authorities in 
M adras and  Bom bay is being arranged for 
th e  settlem ent of th e  w ater rights, b u t as the 
G odavari river runs through th e  h ea rt of 
H yderabad S tate  for some 600 miles, it is 
expected th a t, w ith  sym pathetic co-opera
tion, there will be  no difficulty. I t  is  hoped 
to  complete the  m ajo r p a r t of th is am 
bitious program m e w ithin th e  nex t 1 0  
years.
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T H E  annual rep o rt of the Cliief Inspector 
of Factories, Sir W ilfrid G arrett, 

(S tationery  Office Is. 6 d.), shows th a t  in  
1944 the proportion of reportable accidents 
(fa ta l and  non-fatal) caused by power- 

driven m achinery was 15.6 per cen t., com
pared  w ith 16.7 per cent, in  1943, and 
17.1 per cen t in 1942. The num ber of 
fa ta l accidents due to  power-drivten 
m achinery (o ther th an  lifting m achinery) 
was 102, o r 10.2 per cen t., as against 115, 
or 9.4 per cent, in 1943, and  129, or 9.4 per 
cent, in  1942.

Electrical Accidents
T he num ber of electrical accidents re 

ported  (1 072) showed a  slight reduction 
on the m axim um  of 1 255 reported  in  1943. 
(Details of these were given in  the annual 
rep o rt of th e  F acto ry  D epartm en t (Elec
trical B ranch), ab strac ts  from  which ap 
peared in  T h e  E l e c t r ic ia n  of A ugust 31 
last.) T he w ar years, sta tes the repo rt 
of the Chief Inspector, had  seen a great 
num ber of new applications of electricity  to  
factory processes, and  i t  had to  be rem em 
bered th a t  both  the degree of risk and  the 
m ethod  of dealing w ith  i t  had  had  to  be 
assessed and  devised under th e  pressure 
inevitable in  w ar production.

In  th e  section dealing w ith  lighting, the 
rep o rt s ta te s  th a t  i t  w as now evident th a t 
one of the lessons le a rn t from  the period 
of w ar production was th a t  good lighting 
was a  factor th a t  could n o t be neglected 
in an efficient works. W hile th is was ac
cepted by efficient m anagem ent, there were 
still m any firms and  even some industries 
where good lighting was considered as a 
l u x u r y  ra th e r than  as a  necessity for p ro
duction , as well as for. th e  w'elhbeing of th e  
w orker. M any good installations had  been 
provided during th e  year and  m any more 
had been delayed through the difficulty of 
procuring the iabour for the actual installa
tion, b u t th e  pressure necessary to m ake 
all firms conform to  a  reasonable standard  
m ust come from an  extension of th e  regu
lations to  all classes of factories, and  th is 
should be possible in the near fu ture.

T here w ere m any factories, particularly  
those housed in m ultiple storey  buildings and  
in  congested areas, where artificial lighting 
was needed in  portions of th e  prem ises for 
a t  least p a r t  of the d ay  and sometimes 
th roughout the  day. Some of them  are no t 
sub ject to  the p resen t Factories (S tandards 
of Lighting) R egulations because persons 
were n o t regularly employed there _ for 
more th an  48 hours a  week or in shifts, 
b u t inspectors w ere finding th a t the 
standards of the  regulations were coming 
to be m ore generally accepted in such p re

mises, both  by occupiers and  contractors 
where new  lighting system s were being 
installed or existing installations b rought 
up-to-date.

A dequacy of lighting in tensity  w as 's till 
getting more a tten tion  th a n  glare. A new 
installation  of 150 W  lam ps was recently  
found to  have been p u t in  w ithou t any 
shades a t  all and , a lthough this was per
haps an unusual instance as regards new 
work, i t  was a  sym ptom  of a  ra th e r general 
indifference or ignorance on th e  subject. 
The b rig h t d isplay effect of naked bulbs 
was often m istaken by b o th  occupiers and 
workers as an indication of good illum ina
tion, w hereas from the po in t of view of 
visual perception i t  was, of course, the 
reverse.

Zeal in fuel economy had sometimes o u t
run discretion w hen applied to  factory 
lighting. In  some cases a ttem p ts  had  been 
m ade to  obtain  a  ten  per cent, c u t in  fuel 
consum ption by substitu ting  25 or 40 W 
lam ps indiscrim inately for higher w attage 
lam ps. Few  factory  installa tions had  any 
m argin to  spare  fo r an all-round decrease 
of this kind and i t  could only be m ade a t  
the sacrifice of satisfactory  w orking con
ditions and  production. Perhaps even 
worse was the procedure of pu tting  a lte r
n a te  lights o u t of action, which had  also 
been tr ied  and resu lted  in  to tally  inade
quate  lighting fo r th e  w ork in th e  darker 
areas and  excessive contrasts of ligh t and 
shade. N or was i t  satisfactory to  dispense 
w ith general lighting and  rely only on local 
lights.

Effect of Good Lighting
As an instance i t  -was found th a t  in an 

optical lens factory where a  good standard  
of process lighting -was required, th e  over
head lights providing the  general illum ination 
were in disuse and  th e  work was being 
carried on in  b righ t pools of ligh t of 15— 30 
f.c. from the local lights am id a  general 
atm osphere of gloom elsewhere. The in 
tensity  of illum ination was sufficient a t  
the work, bu t th e  good effects were offset 
by th e  well-known depressing “  tunnel ”  
effect and the danger and  discom fort due 
to  dark  shadows and  excessive contrasts.

Economies could be m ore su itab ly  ob 
tained by  avoiding w aste of light a t  those 
m achines or parts  of the prem ises which 
were no t in  use and by m aking th e  best use 
of installations by regular cleaning of lam ps 
and fittings. One inspector m entioned. a 
cotton spinning mill where cleaning in 
creased th e  lighting in tensity  in  th e  card 
room from 3 to  7 h e . and in  the ring room 
and w inding room  from 4 to 8  f.c. There 
had thus te e n  a  deterioration of 50 per
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cent, in  the useful o u tp u t w ith th e  same 
fuel consum ption. A 50 per cent, 
drop in  o u tp u t on a  m achine would, 
of course, have been im m ediately notice
able and  would n o t have been to lerated , 
b u t a drop in light o u tp u t was no t so 
directly obvious and m ight be overlooked 
unless a frequent and  regular check was 
m ade w ith  a  light m eter.

Psychology of Colour
An im portan t m ovem ent d irected  to  in

troducing positive colour in to  th e  interiors 
of factories had  recently come in to  being 
an d  had  gained som e force during the year. 
A lthough in no t a  few cases factory  occu
piers h ad  related  the first im pulse tow ards 
colour to  suggestions m ade in b roadcast 
ta lks by  an  inspector, and although i t  was 
true  th a t  th e  m ovem ent h ad  been stim u
la ted  by  encouragem ent from  th e  Factory, 
D epartm en t, th e  real basis would seem to 
be a  revo lt .against th e  aesthetic s ta rv a 
tion im posed 'by w ar work. This 
revolt found its  o u tle t n o t only in works 
music b u t equally in decoration. D irected 
to  an increasing degree by the advice of 
th e  B ritish  Colour Council i t  had  started  
m a in ly ; in the canteens, gone on perhaps 
to  the draw ing office and  finally reached 
tho shops.

P articu lars of cases of industria l poison
ing or disease notifiable under th e  F ac
tories A ct, included throe cases a t  electric 
accum ulator works, com pared w ith four in 
19-13, 10 in 1942, 11 in  1941 and  15 in 
1940.

Reference is m ade to  radioactivo sub
stances and X -rays and  to  th e  invaluable 
assistance offered by au thorities—m any 
of whom are m em bers of ithe Advisory 
Panel on Radiological Problem s in Industry  
—carrying ou t research work in th is highly 
specialised field.

The results of th e  research work carried 
ou t by P rof. Sidney R uss and  his col
leagues a t  tho Middlesex H ospital in to  the 
radon con ten t of exhaled a ir  of lum inisers 
and  by D r. L. H . G ray, had  now been 
published.

This w ork was in itia ted  a t  th e  request of 
the F actory  D epartm en t over two and  a 
half years ago a fte r consultation w ith the 
Medical R esearch Council and  th e  N ational 
Physical L aboratory . Close con tac t was 
m aintained th roughout so th a t  preventive 
measures could follow as closely as possible 
on th e  results of th e  research work. Con
tem poraneously w ith the increased use of 
radium  an d  o ther radioactive substances 
in industry', sim ilar extensions in  the use 
of X -rays m ade i t  ev iden t th a t  a rrange
m ents would have to  be devised on a  wider 
basis for the b e tte r appraisem ent of pos
sible ill-effeets on health  due to  these ex
tensions in  industry .

In  M arch, 1943, therefore, the Chief 
Inspector issued a circular to  firms using

X -ray p lants in industry , draw ing a tte n 
tion to  th e  health  risks involved and 
indicating th a t  arrangem ents had  been 
m ade in consultation w ith  th e  N ational 
Physical L aboratory  to  estim ate th e  health  
hazard in  any given case by assessing the 
weekly dosage to which operators were 
exposed. This was -to be done by getting 
operators to carry  on th e ir  persons during 
working hours den tal films, w hich were 
subsequently  exam ined for blackening. 
The same facilities wore la te r extended 
to firms using radioactive m aterials, and  
in May, 1944, the Chief Inspector issued 
to  such firms a  fu r th e r circular draw ing 
their a tten tio n  to tho use of films for te s t 
purposes, and  also to  tes ts  involving esti
m ation of the radon  con ten t of expired air 
and  exam ination of individuals for d irect 
gam m a radiations, th e  re su lt of absorption  
and retention  of radioactive m aterial. Film  
tests were s ta rted  by  the N ational Physical 
L aboratory  in April, 1943. D uring the 
tw o-year period, April, 1943, to  March, 
1945, inclusive, 1 216 films from  138 separ
a te  industria l undertakings were exam ined. 
In  some cases single individuals or prem ises 
were subjected to several separate  tests.

Result of X-ray Tests
The N ational Physical L aboratory  re

ported  th a t  “  th e  g rea t m ajority  of tests 
show a  very satisfactory  s ta te  of affairs,” 
few workers being sub jected  to  m ore th an
0.1 to  0 . 2  roentgen per week. Of five 
workers for w hom films were exam ined, 
showing a  very  heavy dosage (film too 
black to  he  assessed accurately), one was 
found to  be guilty of fau lty  technique, 
two had  exposed them selves unnecessarily 
to  excessive dosage while refilling an  X -ray  
tube  shield w ith oil while i t  was in use, 
con trary  to  instructions ; an d  tw o were 
unnecessarily exposed to  risk because a 
fau lty  con tac t breaker fitted  to  a  fluores
cen t screen, by  . failing to  function 
prom ptly , perm itted  exposures of th ree  
seconds a f te r  the screen w as. raised before 
the circuit was broken.

T here h a d  been special investigations in 
three factories using X -ray  crystallographic 
sets. T he safe working of these depended 
on the skill of the operator, b u t  film tests 
gave a  record of exposure of 0 . 1  roentgen.

Stalybridge.—Mr. J .  H . Lum sden, elec
trical engineer of th e  Stalybridge, Mossley, 
H yde an d  Dukinfield Jo in t B oard, has 
p u t forw ard suggestions to  encourage th e  
g reater use of electricity  in  domestic 
premises. T he suggestions a re  th a t  no 
charge be m ade fo r services where the  
wiring installa tion  includes provision for 
th e  following appliances :•—Cooker, w ater- 
heate r, wash-boiler, together w ith socket 
ou tlets as scheduled, in  th e  H ousing 
Manual issued by  the Ministries of W orks 
a n d  H ealth .



December 7, 1945 THE ELECTRICIAN 629

Aircraft Electrical Equipment
R.A.E. Exhibition at Farnborough— Examples o f Industrial Development

W ITH O U T electricity the m odern a ir
c ra f t could n o t leave the ground. 

W ith  its a id  the bom ber is guided u n 
erringly to  its  ta rge t, w hich is m ade 
visible through fog or darkness, its 
bombs are aim ed w ith  precision, fused 
and  released singly, in  salvos, o r in any 
num ber u p  to  th e  full load of 24 500 
pounders, or more, a t  predeterm ined in
tervals, photographs are tak en  of bomb 
bu rs ts , o ther controls and  instrum ents 
are  operated , com m unication w ith  the 
homo station  an d  o ther a irc ra ft is m ade 
possible, and  th e  crew, guns and  camera 
a re  w arm ed an d  pro tected  from  frost.

The Functions of the Department
An opportun ity  of inspecting tfie elec

trical equ ipm ent of a  L ancaster bomber 
was afforded the  technical Press a t  an  
exhibition, w hich concluded on W ednes
day , held  b y  the E lectrical Engineering 
D epartm en t of the R oyal A ircraft E s tab 
lishm ent, Farnborough, H an ts. There 
were also seen m any of th e  results 
of the research  a n d  developm ent work 
carried on there, and a  variety  of te s t 
gear.

T he electrical engineering d epartm en t 
of the  R .A .E . is responsible for the  sup
ply, storage and  u tilisation  of power in  
a ircraft, and  i t  investigates, designs, 
tes ts  an d  develops electrical equ ipm ent 
an d  installations required  to  m eet those 
responsibilities. I t  exam ines and  a p 
proves p rop rie ta ry  electrical equ ipm ent 
for a irc ra ft and  technically supervises 
any  developm ent contracts placed w ith  
th e  industry . One of its  functions is to  
advise the a irc ra ft constructor on elec
trical problems. T he dep artm en t works in 
close liaison w ith  th e  Service and  its 
m em bers ac t in  the capacity  of consulting 
electrical engineers to  the R .A .F .

T he exhibition  illu stra ted  th e  equip
m en t used in  aerial w arfare and  th e  
diverse activ ities of th e  D epartm en t dur
ing th e  w ar years, and indicated  broadly  
th e  stage reached in the application  of 
electrical engineering to  a ircraft. Many 
of th e  exhibits had  been developed in  col
laboration  w ith  th e  electrical industry .

T he ground supply  and  te s t equipm ent 
included a  variable speed generator tester, 
m ains drive, 3 kW . Power is provided b y  
a  three-phase 400 V m otor running a t  
2 900/3 000 r .p .m . T he speed can be 
varied  over a  range of 2 000/6  500 r.p .m ., 
b y  m eans of a  gear box m ade by  F ran k  
Tip pen and  Sons. A petro l electric set 
(1 160 W  a t  29 V, o r 580 W  a t  14.5 V)

for supplying air transportab le  radio 
stations, developed by Mechanical and  
E lectrical Industries, L td . ; an  accum ula
to r charging se t (360 W  14-20 V dm.) 
developed for m ulo-pack transport^ by
A. Lyon and  Co., a  m ercury arc  rectifier, 
Type 14C, typical of a  range of rectifier 
un its  developed by the H ew ittic E lectric 
Co., L td ., and th e  N evelin E lectric Co., 
L td . ; a  Diesel E lectric set, w ith  an  o u tp u t 
of 5.6 kVA a t  0.8 power fac to r a t  230 V, 
single-phase, 50 cycles, in the m aking of 
which Lancashire D ynam o a n d  C rypto, 
L td ., and  Crom pton Parkinson an d  Co., 

L td ., collaborated ;am e ta lrec tifie r, type  1A, 
typical of a  range of such sets for charg
ing accum ulators operating  d .e. ground 
equipm ent, developed by  S tandard  Tele
phones an d  Cables, L td ., and  th e  IVest- 
inghouse D rake and  Signal Co., L td . ; 
power un it, type 311, for supplying T .R . 
1143 ground set, developed by R adio 
Transm ission E quipm ent, L td ., and Sav
age and  PaTsons; and  a  frequency changer 
developed by  th e  R n tish  Thomson- 
H ouston Co., L td .

In  add ition  to  electrically-heated cloth
ing, a n  electrically-heated casualty  hag, 
a  heated  cam era muff, and  gun heaters, 
there  w as shown a n  electrically heated  
b lanket for se tting  th e  glued joints of a 
M osquito a ircraft. The b lanke t is therm o
statically  controlled to  give a  tem peratu re  
of approxim ately  80°C. I t  is used for set
ting joints when a irc ra ft are repaired under 
field conditions. The heating  elem ents are 
of stainless steel constan tan  gauze as used 
for heating  clothing. T he h e a t dissipated 
is 325 W.

Bomb-Release Control Gear
The developm ent of electrical control 

gear fo r th e  release of bombs w as dem on
stra ted . This began, i t  was m entioned, 
in  1930 w ith  th e  invention of the electro
m agnetic release slip designed by  Messrs. 
V ickers of D artford . Among th e  la te s t 
types of gear for heavy  bom bers shown 
were th e  au tom atic  bom b distribu tor, 
M ark V II (32 stations) developed by  the
A .T .E . Co., an d  a  12-24-way bom b dis
tribu to r, providing the selection of any 
group, or, a  single bom b, from  one selector 
m echanism , bom b in tervals from  .06 to  
. 9  secs, for normal bom bing, and  in tervals 
from  2  to  8  secs, for reconnaisance work. 
Also shown in th is section were a  photo
flash d is tribu to r M kl, w ith  a tten d an t 
firing and  cam era gear; an  eddy  cu rren t 
variable tim e delay  device; control gear 
for rocket assisted take-off; a  G .E.C . 90
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poin t high speed therm ionic type bomb 
d istribu to r; and  a  G .E.C. m echanical type 
8 -way -bomb d is tribu tor.

Among th e  wiring fittings were dis
played the Pirelli-General Cable W orks, 
L td ., connector system  designed for the ' 
W ellington a irc ra ft and  fitted  in more 
than  16 0 0 0  machines of th a t ty p e ; tho 
C rab tree w iring system  used in  the  Shet
land a irc ra f t; the Piessey schem e w ith 
p refabricated  trough as used in  tho  L in
coln a irc ra ft; an d  the  projected  S.B.A.C. 
w iring schem e developed b y  S.B .A .C ., 
the M .A .P. and  th e  electrical industry . 
In  the la tte r  th e  various connector block 
mouldings, single an d  tie r sockets, ferrules 
an d  o ther com ponents are designed 
for quick an d  easy assembly and  release. 
The m ain featu re  is the reliance on crimp 
instead  of soldered connections, w ith  
quick-release term inal blocks.

Climatic Proofing
Among the various types of instrum ents 

were some specially designed for use in 
th e  F a r  E aste rn  th ea tre  of w ar an d  proof 
against extrem es of tem peratu re  and 
hum idity  and  im m une to a ttacks of fungus 
and  insects. A nother section dealt w ith 
th e  climatic proofing of equipment-, and 
electrical m aterials, an d  included new 
equipm ent w hich is climate-proof by rea
son of its  design.

There was a wide range of a irc ra ft power 
supply units, showing the developm ent of 
ro ta ry  transform ers, special types of ro tary  
transform ers and  m otor generators, includ
ing units -by I. and  S. Newton Bros., L td .. 
th e  English E lectric Co., L td ., Mortley, 
Sprague and  Co., L td ., Mackie, L td ., 
Hoover, L td . ; th e  first airborne ro tary  
transform er power u n it developed by 
R .A .E . for the operation  of various radio 
com m unication tran sm itte rs ; a  power un it 
developed by  the G .E .C ., L td ., incorporat
ing the ro ta ry  transform er typo  P ; a  dual 
purpose generator, comprising a  d.e. 
generator and an  a.c. a lte rna to r on a  com
mon shaft and  housed in a  common yoke, 
designed prim arily for single-engine air
c raft in which rad a r equipm ent was in
stalled.

Among the various prim ary and  secon
dary  batteries displayed was one described 
as a  “  possible fu tu re  accum ulator.”  I t  
had  polythene insulation, and the separa
to rs were of “  Pervic ”  porous polyvinyl 
chloride. These separators are  m ade from 
a  polyvinyl chloride mix to  which s tarch  
has been  added. The m ix tu re  is ex truded  
a n d  tho separators are rendered porous by 
the hydrolysis and  elim ination of the 
starch . A diagram  showed the perform 
ance of these accum ulators to  be 12 V 
40 Ah.

A m iniature alkaline accum ulator (1.2 V
0.129 A) abou t an  inch long, w as de
veloped for firing a  detonator.

In  the section dealing w ith ignition re
search was a high voltage high speed 
cathode-ray  oscillograph for recording very 
rapid  transien t events and  capable of 
m aking m easurem ent of in tervals of tim e 
of 100 m illion th ' p a r t  of £l second. This 
oscillograph works w ith an  accelerating 
voltage of 50 000 V, and for the purpose 
of m aking records photographic film is 
placed inside the vacuum  cham ber. The 
evacuated  beam  actually  penetra tes tho 
emulsion of the photographic film w ithout 
tho in term ediary  of a fluorescent screen 
and  in th a t way very m uch higher sen
sitiv ity  is obtained  th a n  w ith the ordinary 
oscillograph tu b e  where the beam  strikes 
a  fluorescent screen. W ith  th is higher 
sensitivity  it  is possible to  record events 
occurring in a  1 0 0  m illionth of a  second. 
T he equipm ent , has -been used for recording 
tim e and  in tensity  curves of flash d is
charge tubes. I t  has also been found use
ful for recording w hat happens in spark 
gaps. A spark  gap occurs very rapidly  
and  only equipm ent of this k ind  is capable 
of copmg w ith such speeds. The tim e 
recorded of the -breakdown of a  spark  gap 
was a  I-m illionth  of a  second. Owing to 
th e  fac t th a t  records a re  taken  on film 
inside th e  vacuum  cham ber i t  is necessary 
to  b reak  the vacuum  dow n and  the cham 
ber has to  be continuously evacuated  d u r
ing th e  operation. By using m ethods of 
th is k ind it  is possible to  find o u t a  g reat 
deal ab o u t spark  gap form ation. The equip
m ent was m ade by the M etropolitan 
Vickers E lectrical Co., L td ., w ith  special 
features to m eet th e  requirem ents of the 
R .A .E .

Lancaster Power Units
The L ancaster a / c  M ark 111, w hich was 

open for inspection, was a  typical exam ple 
of the heavy bom ber. I ts  equ ipm ent in
cludes an  electrically operated  d is tan t 
reading compass, an  autom atic bom b sight 
w ith  electrical accessories, and  tho rad a r 
and  radio sets used tow ards the end  of 
the war. T he pow er un its consist of an 
a lte rn a to r w ith an  o u tp u t of 1 200 W , on 
each ou tboard  engine, and  a  d .c. generator 
w ith  an o u tp u t of 1 500 W  on each of the 
two inboard  engines. A carbon pile vo lt
age regulator is used  as a  m aster regulator 
to m ain tain  approxim ately constan t the
d.c. busbar voltage when th e  tw o genera
tors are operating  in  parallel. T he ignition 
system  and  all high tension cables are 
screened to  p reven t interference w ith  the 
rad ar and  radio equipm ent. The batteries 
are  charged by  the engine driven genera
tors. The a irc ra ft is 'built in sections for 
easy tran spo rt, and  a t  each break the 
electric w iring system  is linked up by 
plug and  socket connections. The elec
trically  operated  autom atic bomb release 
control gear in th is maohine has a  32-point 
d istributor.
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A  PA PER  en titled  “  The O peration of 
Large T urbo-alternators to  Reduce 

R o to r W inding D eform ation,” by Mr. 
R .H . Coates (P ortsm outh  electricity under
taking), and  Mr. B. C. Pyle (Sheffield elec
tricity  undertaking) was read a t  a  m eeting 
of tlie In s titu tion  of Electrical Engineers 
in London on December 6 . In  it  the 
author's sta ted  th a t  the failure of turbo- 
a lte rna to r rotors as th e  resu lt of copper dis
to rtion  now constitu ted  a  m ajor cause of 
outago of electrical generating p lan t and 
called for a  closer investigation of th e . 
causes of such distortion.

D etails were given of ro tor failures ex
perienced by  the undertakings w ith which 
both au thors were associated and  th e  natu re  
of fau lts causing outage.

The possibility of reducing stress in 
ro to r windings by pre-heating was referred 
to and details of the procedure adopted 
were given. I t  was s ta ted  th a t  to  inject 
d irect current in to  th e  a lternator ro tor 
w hen stationary , o r ro ta ting  on th e  barring 
gear, required  an external source of cur
rent.’ For th is purpose a  m otor-generator 
ra ted  a t  300 A and  250 V was installed. 
A dditional sw itches were fitted  on the 
a lternato r exciter pillars and  th e  genera
to r field controls, voltm eter and  am m eter, 
indicating lam ps showing the  position of 
the d.c. switches for each m achine, and 
ro tor tem perature  indicators were m ounted 
on a  common panel in th e  control room, 
enabling th e  control engineers to  m ake any 
readings necessary and  suitably  control the 
process.

Pre-heating of Machines
The am oun t of p re-heating  requ ired  be

fore running up  a m achine was obviously 
governed by the fall in tem peratu re which 
h ad  occurred since th e  machine was last 
on load. An investigation of the various 
causes responsible for cooling showed th a t 
m ost of the  h ea t lost by  th e  ro to r was dissi
pated  during th e  period of shu tting  down, 
namely, between full load and  th e  tim e the 
m achine became sta tionary . A typical tem 
perature  gradient was from 120° C. a t full 
load to  60° C. tw o hours later, when the 
se t becam e stationary . W hen th e  set had  
stopped, the  ra te  of heat loss from the rotor 
was m uch slower, for instance, from 2° C. 
to  0.5° C. per hour over a range from 90° C. 
to  50° C. The tem perature  fall during an 
overnight shut-dow n from 23.00 to  06.00 
hours was about 15° C .; over a  week-end 
th e  tem p era tu re . fall am ounted to  about 
25° C.

To improve those conditions, the  operat

ing procedure hud been modified, and 
machines shut down for the n igh t were 
taken oil the busbars w ith as little  loss of 
heat as possible. This was achieved in 
several ways. The operating conditio*s 
finally adopted  were as follows.

Operating Conditions
The operators were given an  opera t

ing tem perature  range for th e  machines, 
i.e ., the  m axim um  permissible tem perature  
rise when on load, over the tem perature a t  
which the m achine was run  up and  the 
m otor w inding was locked by centrifugal 
force. If  the rotor tem perature  a t  starting  
was high, nam ely 50-60° C., the normal 
slow-running tim e when s ta rting  up would 
probably  be sufficient for th e  pre-heating 
necessary; if th a t  was the  case, there was 
no need to  use clamps on the slip rings and 
brush-holder rings. If  tho m achine had  
been idle for some tim e and  had  a  low 
rotor tem pera tu re , th e  ro to r should be  p re 
h eated  fo r a  long period. P re-heating  was 
commenced before applying steam  to the 
turbine, either w ith  th e  ro to r on the bar
ring gear, or, in the absence of such gear, 
w ith clamps fitted  to  the slip rings and 
brush-holder rings, the brushes being insu
lated from the slip rings by  paper between 
them . The heating cu rren t froni the motor- 
generator set was applied un til a  tem pera
tu re  of, say, 70° C. was reached, after 
which th e  dam ps, e tc., were rem oved, and 
the m achine was ro ta ted  under steam , the 
pre-heating being continued up to full 
speed. I t  should be noted th a t in any case 
predicating  cu rren t was applied, during th e  
normal slow-running period, for by  pre
heating as la te  as possible th e  m axim um  
difference betw een the winding-copper tem 
perature and rotor-iron tem perature, i.e ., 
the  h ighest differential tem perature, was 
obtained while tho  m achine was run  up. 
As soon as the m achine sta rted  to  speed 
lip, th e  synchronising plug was inserted 
and  the pre-heating cu rren t reduced as the 
speed increased, in order to  keep the 
m achine voltage below full voltage. W hen 
up to  speed, the pre-heating cu rren t from 
the m otor-generator was cu t down to zero 
and  the generator was disconnected. The 
machine was then  excited by  its own exciter 
and connected to  the busbars.

In  addition, until fu r th e r experience 
was gained, the m axim um  ro to r tem pera
tures should, on no account, exceed 135° C. 
I t  seem ed probable th a t  as experience ac
cum ulated the tem perature  range would be 
reduced and th e  permissible m axim um  tem 
perature  raised.
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Electrical Overseas Trade
Exports £2 500 000 Greater than in 1938

SH IPM EN TS of electrical goods, ap p a ra 
tu s  and  m achinery during th e  first three 

quarters of th e  cu rren t year, were valued 
a t  £18 626 026, com pared w ith  £18 155 678 
in  1944, increase £470 348, and  £15 993 537 
in  1938, increase £2 632 489. Item s which 
helped to  hring  ab o u t th is encouraging posi
tion, together w ith  those w hich failed to  
reach pre-w ar values a re  tabu la ted  below, 
togjether w ith  figures covering thie la s t 

complete qu arte rs  of wax an d  peace. F rom  
these details i t  will be appreciated  th a t 
m achinery exports m ade the m ost substan 
tia l contribution, though  subm arine wires 
and  cables w ere also in big dem and over
seas. l ig h tin g  com ponents a t  £588 636, 
were an im provem ent on th e  figures for 
b o th  las t y ear an d  1938, while o th er item s 
w hich helped to  swell th e  to ta l were various 
in su latingm ateria ls ,lam ps, rubber insulated  
w ires, and  .telephone and  telegraph ap p ara 
tu s . D uring th e  period under review there

was a  sharp  falling aw ay of shipm ents of 
radio  equipm ent, com pared w ith  la s t year, 
w hich is accounted for perhaps by  the  
cessation of hostilities an d  th e  sm aller con
sum ption in  consequence, of these goods 
by our Allies.

Im ports  of electrical equ ipm ent a t  
£20 828 155 were g rea te r by £2 311 629, 
com pared w ith  th e  sam e th ree  q u a rte rs  
la s t year, and  £18 134 027 over th e  1938 
figures. T he B oard  of T rade  re tu rn s upon 

• w hich these  sta tistics a re  based po in ts ou t 
th a t th e  period covered includes some 
weeks during w hich Lend-lease and  m utual 
a id  arrangem ents were in  operation , w hich 
m ay account for th e  n o t too pleasing s itu a 
tion. R adio valves, for instance, a t  
£10 985 071, com pared w ith  £487 068 in 
1938, while m otors o ther th an  traction  
types a t  £2 523 853, showed an increase of 
£2 391 353, com pared w ith  th e  la s t p re 
w ar year.

IMPORTS
Three- 
quarters 
of r e a r  
1938

91328 
98 034

Electric wires and  
cables, insulated 

W ireless ap p ara tu s— 
Receiving sets and 

receiver chassis, 
complete, o ther 
th a n  radiogram o
phones, exclud
ing  valves 

Valves, complete... 
All o th er descrip

tion® ............
Telegraph and tele

phone a p p ara tu s , 
o ther th an  w ire
less

Carbons, electric 
complete—

F urnace ............
O ther ......................

E lectric ligh ting  ap 
pliances, acces
sories and fit-

E lectric  wires an d  
cables, insulated— 

Telephone wires 
and cables—
Subm arine ... 155 605
Other ............  646228

O ther d esc rip tio n s^
R ubber insu

la ted    1 057 802
Insu lation  o th er

th an  ru b b er ... 1379 308 
W ireless a p p ara tu s— 

Receiving sets an d  
receiver chassis, 
complete, o ther 
t h a n  r a d i o -  
gramophones, ex
cluding valves ... 

T ransm itting  ap
p a ra tu s , exclud-

N ine m onths 
ended 

Septem ber 30th 
1944 1945

281211 2705022 1088973

1154163 
1 061 442

310 244 
783 816

487068 7 079 037 10 985 071

83189 538 867 702978

36 487 379 061 4148
20 700 101791 97 844

tings, and  p a rts  
thereof, no t else
where Bpeoiiled— 

Bulbs. complete, 
read y  fo r use ... 

All o ther descrip
tions ............

B atteries, p rim ary  
(complete, and  
p a r ts  o th er th a n
carbons). ............

Electrical in s tru 
m ents (otheT than  
telegraphic an d  
telephonic) 

Motors, o th er th an  
tram w ay a n d
ra ilw ay  ............

All o th er m otors ... 
All o ther articles ...

Total

Three- 
quarters 
of year 
1938

N ine m onths 
ended 

Septem ber 30th 
1944 1945

92 381 4SI 931 187 15«
347 978 83 257 247 219

31 944 142 274 263 821

288 51« 174 144 221 301

231 895 53 377 87 880
132 500 3 470 160 2 523 153
471 259 1 092 000 3 323 851

2694 499 18 516 526 20 828 155

244 319 
779 004

1101417 1229508 
1014 862 1030152

330 799 79 278 95 795

EXPORTS
ing valves 
Valves, complete 

P a r ts  and acces
sories, not else- 

255 757 where specified 
666 822 Telegraph a n d  tele

phone ap p ara tus, 
o th er th a n  wire-

254 669 735 603 300 731
371 452 1093137 592 848

389 419. 616 288 379 996

E lectric ligh ting  a p 
pliances, acces
sories an d  fit
tings, an d  p a rts  
t h e r e o f .  not  
e l s e w h e r e  
specified—

Bulbs. complete, 
ready  for use ... 

All o ther descrip
tions ............

2 184 446 1 196 683 1 818 961

444 961 421 94» 588 636
437 087 291 315 339'992
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Exports (continued)

B atteries, p rim ary , 
complete 

A ecu m u 1 a to rs— 
Complete— 

Portab le  (includ
ing accum ulators 
fo r road  vehicles) 

S ta tionary  
P a r ts  and  acces

sories 
E lectrical cooking 

an d  heating  ap 
p a ra tu s  (includ
ing industrial)... 

E lectrical inetru- 
m e n t s  (other 
th a n  telegraphic 
a n d  telephonic)— 

H o u s e  service 
m eters, complete 

All o ther descrip
tions ............

In su la tin g  m ateria ls , 
n o t elsewhere 
specified ............

Three- 
quarter* 
of re a r  

1938

122147

t 437 818

275 973

142122 
229 415

llin e  month* 
ended 

¡September 30th 
1944 1945

109 003 114 932

227 629 290 536
113 637 ■25196

.107 678 124 946

60 624 170 626

61991 79108

354 781 325 379

Electrical machinery-
G enerators ............

JCotors ......................
Converting m achi

nery  .........................I
T ransform ers for i 

Lighting, heating  
and  power, in
cluding coils 

Rectifiers for power
house use ............

S ta rtin g  and  con
trolling g e a r for 
electric m otors ... 

Switch gear a n d  
s w i  t  c  h  b oards 
(other th an  tele
grap h  and  tele
phone) ............

E lectrical m achi
nery, n o t else
where specified ... 

All o th er articles...

Three- N ine m onths 
. q uarters  ended

of year S eptem ber 30th
1938 1944 1945

1414 354 1 818 487 1183 357 
1 305 405 1 072 341 1 211206

I 9 913 11150
i 911 740J

J 1 1 078 187 1015 805

31 169 38 191 40 740

457 794 257235 266,589

1660 801 1067 573 1 772 491

174 092 179 697 221 195 Total

139 470 2 831 569 3 338 022 
1039 461 1 173287 1139550

... 15 993 537 18 155 678 18 626 026

Ripple Control
Standardisation Discussed at I.E.E, Informal Meeting

A MONG questions raised  a t  a  London 
S tuden ts’ Section B rains T ru s t m eet

ing in  the autum n, of 1943 w as one whioh 
dealt w ith  the desirability  of standardising 
ripple control. T he reply of th e  tru s t has 
n o t been recorded -but as a  resu lt of the 
question, Mr. T . JR. R ayner, introduced 
the sub ject a t  an  inform al m eeting of the 
I .E .E . on N ovem ber 26.

H e began by saying th a t  m any a ttem p ts  
had  been m ade to design a  ripple control 
system  capable of functioning over the 
existing power netw orks w ithout a lte ra 
tion to  these netw orks, and  w ithou t caus
ing in terrup tion  to  the supply, and  th a t 
during th e  last few years several system s 
h ad  been developed. B y  fa r  the m ost 
universally  applicable system  consisted of 
in jecting  into th e  d istribution  netw ork one 
o r m ore frequencies o th er th a n  the supply 
frequency. These frequencies could be 
ohosen so th a t they  would be  passed on 
b y  th e  power transform ers w ith reasonable 
efficiency, th u s reducing th e  num ber of 
po in ts of injection required  to  cover the 
whole netw ork. Since, however, the sig
nalling frequencies were passed on by the 
pow er transform ers, i t  was obvious th a t 
signalling curren ts in jected  b y  one 
au th o rity  m ight be carried through to  the 
netw ork  of an  ad jacen t au thority  via, 
e ither th e  grid lines or o ther tie circuits. 
I t  was therefore essential to  investigate 
th is phenomenon.

Asking how m any signals w ould be re
quired , he suggested th a t  , th e  pow er m am s

should in  times of peace be used only for 
their .prim ary purpose of d istributing  
power, and  th a t any  signals superim posed 
on the netw ork should be for th e  purpose 
of controlling th a t pow er. I t  was, of 
course, possible to  d is tribu te  music p ro 
gram mes, police calls an d  the like, b u t this 
could no t be to  the u ltim ate  advantage of 
the industry .

Any standard  specification to  cover 
ripple control system s m ust have as its 
p rim ary ob ject th e  • avoidance of m utual 
interference betw een signals, an d  for this 
purpose a  receiver had  to  be associated 
w ith  each tran sm itte r to te s t the line 
and  m ake sure th a t  no signal was already 
on th e  netw ork. U nder these conditions, 
a n y  au th o rity  would be in . a position to  
choose any  particu lar system  which m ost 
nearly fulfilled its  requirem ents, and within 
certain  lim its the designer would be able 
to  exercise all his ingenuity in im proving 
the system . I t  -would, however, b e  neces
sary  to  specify the  m axim um  tim e for 
which any  one signal m ight be tran sm itted  
and  to  take definite steps to  ensure th a t 
this tim e was no t exceeded. I t  would also 
be necessary to  control th e  m axim um  num 
ber of signals p e r hour w hich could be 
sen t from  any  one tran sm itte r. These 
lim itations appeared  a t  first sight ^serious, 
and  in  certain  circum stances -might be 
such th a t  ripple control could n o t be em
ployed. E ven  w ith  th e  lim itations m en
tioned, how ever, th e  facilities w ere so 
valuable th a t  the use of the system  could
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effect very large economies both  in  running 
and  Capital costs. Thero would, of course, be 
no bar against any single au thority  using 
the whole of tho available signals a t  any 
frequency wliieh tho system  would can y , 
b u t in  this case equipm ent should be pro
vided to keep tho spill-over down to a 
value which w ould no t cause interference 
to  neighbouring networks.

Ho outlined a system  in  w hich i t  would 
no t be necessary to  rep ea t any single sig
nal except in  every ten th  supply d is tric t 
and  even then  i t  was probable th a t  a 
different carrier frequency could be 
chosen. I t  was probable th a t  the n a tu ra l 
a ttenua tion  of the coupling netw orks— 
usually the high voltage lines—would be 
sufficient to  p reven t interference to  an 
undertak ing  ten  areas away from  th e  
transm itter, b u t if not, th en  it  w ould be 
necessary to  increase this a tten u a tio n  a rti
ficially by  inserting series inductance or 
sh u n t capacitors.

Signal Strength and Loading
There w ould be a m arked  reduction  in  

the  m agnitude of the signal a t  any  point 
as the load on th e  system  was increased. 
T hus, if the tran sm itte r was m ade large 
enough to  reach th e  rem ote corners of the 
netw ork a t  full load, the risk of in te r
ference a t  ligh t load would be increased 
unless th e  tran sm itte r pow er was cu t 
down. Therefore, i t  would be desirable 
to  specify th e . m axim um  signal voltage 
which m ight appear a t  any  po in t of in te r
connection e ither as a certa in  m axim um  
figure o r possibly in  term s of the load on 
the netw ork a t  th a t  tim e.

H e expressed the v iew 'th a t if ripple con
trol were to  be used extensively—and the 
economies possible m ade i t  certain  th a t  i t  
would be—then  some form  of specification 
was necessary to  p ro tec t th e  user and  to 
guide the designer. A t the sam e tim e, 
such a  specification should only cover 
those aspects w hich were essential for 
either of th e  above reasons and  should 
no t be such as to  stifle fu tu re  develop
m ent.

F u tu re  design m u s t be based  on accum u
lated  experience and  should largely be 
controlled by  inform ation as to the  p ara 
sitic or harm onic frequencies existing on 
netw orks. T he m ains had  n o t been de
signed for transm ission of signalling fre
quencies and the ir behaviour was often 
difficult to p redict, b u t a  g rea t deal of 
effort would be  saved if a  record could be 
m aintained of the salient features of sys
tem s installed and  the m agnitude of spill
over curren ts m easured a t  various points.

In  the subsequent discussion i t  was 
suggested th a t  developm ent should proceed 
w ith complete freedom and  w ithout s tan 
dardisation. O ther speakers m aintained 
th a t there should be standard isation  only

in certain  respects, such as .the voltage of 
the signal. A fu rth e r view was th a t  
having regard to  possible changes in  the 
organisation of electricity supply i t  would 
be unwise to  standard ise  now because 
m uch of w h a t was cu rren t practice m ight 
have to  be changed under any new scheme 
relating  to  the country  as a  whole.

I t  was emphasised th a t w hilst ' ripple 
control system s have been  in  use for 2 0  
years, by  no m eans the la s t w ord has 
been said on the ir developm ent. Difficul
ties in  connection w ith the regulation of 
spill-over were m entioned, especially 
where a  supply au tho rity  controlled 
several different undertakings.

As regards the suggestion th a t  inform a
tion  should be. collected, reference was 
m ade to  the fac t th a t  the  C entral B oard 
h ad  recently  carried ou t te s ts ; the need 
for fu r th e r te s ts  was em phasised, in  o rder 
th a t inform ation could be  obtained on the 
various problem s involved. A ttention  w as 
draw n to  th e  fac t th a t  a  first step  tow ards 
the  standard isa tion  of ripple control sys
tem s occurred e a r ly .in  1939 w hen the
B .S .I. se t up a  sub-com m ittee to  fram e 
recom m endations.

Industrial Design
A  SPECIAL appeal h as  been m ade by  

Lord W oolton to  m anufacturers in th e  
electrical industry  to  get under w ay im
m ediately w ith their plans for preparing  
the ir entries in  the forthcom ing “  B rita in  
Can Make I t  ”  E xhibition , being organ
ised by th e  Council of In dustria l Design. 
L ord W oolton is chairm an of the Panel of 
Selectors, and  in his message he explains 
th a t  since the exhibition is due to  open 
a t  the beginning of Ju ly , th e  selection com
m ittee  should have exh ib its from w hich to  
m ake th e ir choice ready  by  M ay 1.

W here guidance on procedure is sought, 
con tac t should be m ade w ith  trade  asso
ciations, o r cham bers of commerce, or 
w ith  Regional Offices of the B oard of 
T rade, M inistries of A ircraft P roduction 
and  Supply. So th a t  th is m achinery shall 
w ork w ith  m axim um  sm oothness ,'  d irect 
con tac t betw een firms an d  the Council 
should be avoided.

The B oard of T rade is p repared  to spon
sor th e  release from  the Forces of skilled 
industria l designers who are  needed to  
help the ir firms in the p reparation  of exhi
b its, and  those firms wishing to  avail them 
selves of th is opportun ity  should apply 
to the Council.

A lthough a g rea t num ber of firms will 
have no difficulty in obtain ing m aterials, 
those who are in  any  w ay em barrassed  
in this respect should notify the Council of 
Industria l Design through their appro
priate  trade  associations.
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Electrical Machinery Traders
Annual Luncheon of the A.E.M.T.— Purpose of Associations

T H E  Association of E lectrical M achinery 
T raders, w hich w as'fo rm ed  ab o u t nine 

m onths ago. to enable electrical m achinery 
traders to  speak collectively w ith  respect 
to  the  G overnm ent proposals for tho  dis
posal of surplus electric m achine tools, 
held  its  first luncheon in London, on Tues
day, when the chairm an, Mr. W. E . 
Law ton (Industria l E lectrical Co., L td .), 
presided.

Progress of Association
Following tho loyal toast, Mr. Law ton 

said th a t  despite its  sh o rt life th e  associa
tion  had  been able to  raise th e  s ta tu s  of 
electrical m achinery traders, and  its  mcriv- 

' bership now represented  SO per cent, of 
th a t  section of tho industry . In  view of 
this achievem ent th e  G overnm ent had  re 
cognised th e  im portance of m achinery 
traders in  tho  schem e of things, and  on th e  
panel appointed  to  deal w ith the disposal 
of surplus stocks there were four associa
tion representatives. The m em bership of 
the association w as in  his view unique, in 
th a t  n o t only was i t  m ade up of m en highly 
skilled in  a  technical sense, b u t because of 
the condition of their respective businesses, 
m en who h ad  proved them selves astu te  
traders. H e held tho opinion th a t  the 
trade  association played an  im portan t p a rt 
in the national economy, in  th a t  because 
the G overnm ent was seeking the co
operation of industry , th e  trad e  association 
w as tho n a tu ra l m edium  through which 
such co-operation could be b rought about 
w ith m axim um  efficiency. T he w ar had 
seen m any changes in  the conduct of in 
du stry , a n d  though there m ight still be 
som e' in the electrical industry  who re 
m ained loyal to  the 1939 conceptions, the 
association followed a  m ore enlightened 
course, w ith  frank and  fu ll co-operation as 
its  policy.

A t the inv ita tion  of th e  Chairm an, Mr.
A. L. Johnson, chairm an of the H igh Con
ductiv ity  Copper Association, followed, and  
a fte r relating  a  brief h isto ry  of trad e  asso
ciations dating  from  1605, said th a t such 
lassoqiations, contrary' to  th e  beliefs of 
some, w ere form ed in order th a t  th e  public 
m ight be b e tte r  served. The du ty  of all 
trade  associations was to establish con
ditions of fair play , to  p ro tec t th e  public 
against exploitation and  to  prom ote good 
relationship. H e advanced th e  view th a t  
there should be some co-operative 
effort b y  the ir industry  to  prom ote scholar
ships fo r th e  train ing of personnel, for 
while individual m em bers of th e  association 
had  m ade arrangem ents fo r m eeting the ir 
own needs in  th is respect, provision should 
also be m ade b y  th e  industry  as a  whole 
for training youths who wished to  en ter

the m achinery servicing trade , and  to  ac
comm odate w here needed those who were 
return ing  to  civilian life from  the Services.

So far as v’agles were concerned, he 
believed the trad e  association to  be th e  
employees’ best protection against exploi
ta tion , in  th a t  large scale regulation worked 
to  th e  advantage of bo th  em ployer and  em 
ployee. T rade associations a t  this tim e 
were also concerned w ith  th e  disposal of 
surplus G overnm ent stores, for no one 
would wish to  see a  re tu rn  of th e  conditions 
which followed th e  end of th e  1914/18 w ar, 
and he welcomed the panel which, made 
u p  of all association in terests, h a d  been 
form ed to  deal w ith the question.

Mr. H . W eston H ow ard, chairm an, 
E aste rn  Regional B oard, said th a t  since 
the G overnm ent h ad  decided to  re la te  itself 
w ith industry , the  fac t m ust be accepted 
and  w hether one agreed w ith tho policy or 
no t, industry  should m ake the best of th e  • 
position. D uring th e  w ar employers and 
employees had  victory' as their common 
objective and  i t  seemed to  him  th a t there 
was now need of some similar goal to  take 
its  place.

Mr. H . Vernon (Thom as W. W ard, 
L td .), said th a t  unless care was taken  in 
exercising th e  power of controls, the 
dull days of 1930/32 m igh t re tu rn . 
In  his view efficient d istribution  was 
the blood stream  of industry  and  one 
of the  objects of th e  association was to 
assist its  flow. W hatever th e  G overnm ent 
h ad  in  m ind w ith  respect to  th e  fu tu re  of 
industry , w hatever form  of control i t  pro
posed to  operate , in  no circum stances 
should th e  s tan d a rd  of living of th e  country 
be sacrificed in  order to  give practical 
expression to  th a t  policy.

Magnesium Order.—The M inister of 
L abour and  National Service has given 
notice th a t  lie proposes to m ake special 
regulations applying to  factories where the 
grinding or polishing of castings or other 
articles consisting wholly or mainly of 
magnesium is carried on and  th a t  any 
objections to  the d ra f t regulations should 
be sent to  the M inistry on or before J a n u 
ary  10, 1946. The special regulations are 
intended to  replace the Magnesium (G rind
ing of Castings and o ther Articles) Order, 
1943, S .R . and O. 1943, No. 268, which 
was m ade under R egulation 60 of the 
Defence (General) Regulations, 1939, and 
is. therefore, of only tem porary' duration . 
Copies of the d ra ft'sp ec ia l regulations en
titled  the  Magnesium (Grinding of Castings 
and o ther Articles) Special Regulations, 
1946, may' be obtained from H.M . S ta tion 
ery  Office, price Id .
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Sir Montague Hughman, chairman of Henley’s, 
handing a long-service certificate to a veteran

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

publication in  this page. Paragraphs should be as brief as possible
Mr. W. H. Copper has been appointed, 

by W. T. H enley’s Telegraph W orks Co., 
L td ., as th e ir London 
b ranch m anager. Mr. 
Copper, has been w ith 
the com pany for 25 
years and is already 
well known in th e  
London area. For 
some tim e he has been 
in charge of the or
ganisation which was 
established in London 
w hilst the com pany’s 
head office was a t  
Dorking during the 
w ar, and  this organi
sation will in  fu tu re

Mr. W. H. Copper bo know n as th e  Lon
don branch. There is 

no change in th e  address, w hich is 57/53, 
H atton  G arden, London, E .C .l , th e  same 
address as H enley’s h ead  office.

Glasgow T ranspo rt Com m ittee has ap 
pointed Mr. A, K, Balfour, now depu ty , as 
superin tenden t of the P inkston  power 
sta tion  in  succession to Mr. A. M'Nical, who 
is retiring.

M ansfield C orporation E lectricity  Com
m ittee reports the  resignation of 'Mr. T. 
WhitehOuse, m ains engineer, on his ap 
pointm ent as borough electrical engineer 
a t  W eym outh.

The m arriage has taken  place a t  F u lm er 
of Major A. Jepson, a director of Messrs. 
R . L. Jepson, electrical factors, Nova 
Scotia Mills, B lackburn, an d  Miss Mary 
P atric ia  H udson, of Fulm er Grange, near 
S toke Poges.

A t the annual m eeting of th e  Jun io r 
In s titu tio n  of Engineers on N ovem ber 23, 
Mr. L. S. Atkinson was elected chairm an ' 
and  lion, editor, and  Mr. P. W. Dunn 
and  Mr. A. C. F. Mackadam were elected 
vice-chairmen.

Mr. Jam es Railton has resigned his offices 
of chairm an of S to th e rt and  P it t ,  L td ., 
and  T orrance and  Sons, L td ., as from 
D ecember 31. Sir Llewellyn T. G. 
Soulsby has been appointed  to  succeed 
him.

Mr. R. R. Evans, for 15 years installa
tion inspector w ith  N orth  W ales E lectricity  
D istribution , L td ., has been prom oted to  
■the generating d epartm en t of th e  N orth  
W ales Pow er Co., a t  Cwm Dyli, an d  will 
soon be tak ing  up duties a t  M aentwrog 
power sta tion , as sh ift engineer.

T he in fan t son of Mr. and  Mrs. Glanvill 
B enn was christened Jam es Glanvill by 
P rebendary  A rthu r Taylor a t  S t. B ride’s, 
F leet S treet, on S aturday . The god

paren ts w ere the Dowager M archioness of 
R eading (for whom Mrs. K . B ennet stood 
proxy), air. Sehvyn Lloyd, air. Noel Lay
ton, and  B rigadier G. P . H arding.

The new chairm an of th e  R eading Elec
tric ity  Com m ittee is Councillor Arthur 
Rowe.

Mr. C. F. Batstone has been appointed  
M idland branch m anager of th e  B ritish  
A luminium Co., L td ., and  has taken  up his 
duties a t  th e  com pany’s b ranch  office a t  
Lansdowne House, 41, W ater S treet, B ir
m ingham, 3. Mr. E. V. Pannell -will be 
retiring a t  .the end of th e  year a fte r 3 4  
y ears’ service w ith  th e  com pany.

Mr. J .  Vaughan Harries is leaving the 
head office sta ll of the South  W ales Elec- 
trio Pow er Co., a t  S t. Mellons, Cardiff, 
to tak e  up  the appo in tm en t of South  W ales 
m anager for tho  B rush E lectrical Engin
eering Co., L td . Before joining the powder 
com pany Mr. H arries was electrical engin
eer a t  the Lady W indsor Collieries, 
Y nysybwl, M onm outhshire.

Two employees of W. T . H enley’s Tele
graph W orks Co., L td ., N orth  Woolwich 
works, Mr. G. W. Tomlinson, a  braider, 
and  Mr. S. F. Lindfiem, of the carpen ters’ 
d epartm en t, have received a t  a  works 
gathering, presentations com m em orating 
their completion of " "

w ith the com pany. Sir Montague Hugh
man, chairm an of H enley’s, m ade the 
presentations on behalf of th e  com pany, 
together w ith  personal gifts from  himself 
and  L ady H ughm an to  each veteran  and  
his wife, an d  also handed  to  each of tho 
men presents subscribed to  by  th e ir  w ork



m ates. F ourteen  o ther employees a t 
H enley’s N o rth  Woolwich works, received 
long service certificates m arking the ir com
pletion of tw en ty  vears’ service.

Mr. J .  W. Rodger, managing director of 
Bruce Peebles and  Co., L td ., presided over 
a  victory celebration by  long-service mem-
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bers of the firm, whoso to ta l service ex
ceeded 3 000 years. The gathering m arked 
no t only the  end of the w ar, b u t also the 
g rea t effort m ade b y  these workers and  
the ir comrades in  the las t six years, and 
the  unique period of long service given by 
th e  employees present.

T he P reston  branch of the E .A .W . pre
sen ted  the Mayoress (Mrs. H . E . Rhodes), 
wife of the veteran  chairm an of the E lec
tric ity  Comm ittee, their president, w ith  a 
handbag  and  com pact as an  expression of 
good wishes on N ovem ber 27. The pre
sen tation  w as m ade by  Mrs. G. Foster, 
vice-chairm an. Miss C. D ew hurst spoke 
of the  occasion when Mrs. R hodes officially 
s ta rted  the tu rb ine  of R ibble generating 
sta tion  No. 2—a  cerem ony k e p t secret for 
security  reasons.

A ccompanied by Sir George E. Bailey, 
m anaging d irector of A ssociated E lectrical 
Industries, L td ., the  Right Hon, Oliver 
Lyttelton, who was recently  appointed 
chairm an of A .E .I ., v isited th e . R ugby 
works of th e  B ritish  Thom son-H ouston Co., 
L td ., on N ovem ber 26. The managing 
director, Mr. H. W. H. Warren, and other 
d irectors of th e  B .T-H . Co., introduced 
th e  visitors to  th e  heads of the research, 
engineering, m anufacturing, and  com
mercial departm en ts. A tou r of the R ugby 
w orks and  laboratory  was afterw ards m ade.

W ith  th e  object of fu rthering th e  cause 
of the  electrical industry , Lord Forrester, 
m anaging director of Enfield Cable W orks, 
L td ., accom panied by Mr. L. A. Booth, 
sales d irector of the com pany, and  Mr.
H. D. Parsons, publicity  m anager, visited 
E ire  and N orthern  Ireland  this week. The 
films, “  Tennessee Valley A u tho rity ,”  and 
“  Pow er C ables,”  were shown a t  th e

Capitol T heatre , D ublin, on W ednesday 
and  a t- the R oyal Cinema, B elfast, yester
day. G overnm ent officials and  o ther p ro
m inent persons were invited , a n d  L ord 
F orrester spoke a t  each perform ance.

An in teresting  new step has been taken  
by  th e  co-operation of th e  m anagem ent and 

shop represen tatives in  the in
troduction  of an  o u tp u t com
m ittee a t  the H eaton  w orks of
C. A. Parsons and Co., L td . 
A t the com m ittee m eetings, 
held under the personal direc
tion of Sir Claude Gibb, chair
m an an d  m anaging director of 
th e  company, suggestions su b 
m itted  freely by any  employee 
are  th rashed  ou t, and  if an  
idea is likely to  lead  to  im 
proved production an  imme
diate m onetary  aw ard  is 
granted, to be followed by  a 
fu rth er aw ard if i t  proves satis
factory  in  service. A lready 
m any ideas which will help in 
th e  com pany’s drive for in 
creasing the o u tp u t of turbo- 

a lternato rs for th e  Dominions as well as 
B ritish  power stations, have been p u t 
forw ard and  each new suggestion has 
been found to lead to new sets of ideas. 
Everyone is encouraged to bring forward 
suggestions for progress and  increased ex
port trade .

According to  the cu rren t issue of the
E .D .A . B ulletin, Mr. A. Parkin has resum ed 
d u ty  as area officer for the N orthern  Coun
ties ; Mr. W . C. Spooner has been pro
m oted to  the position of adm inistrative 
ass is tan t; Mr. J .  A. Prowse has retu rned  
from sorvice in the R oyal Corps of Signals, 
and  has resum ed his post as s tre e t light
ing engineer; Mr. E. M. Ackery has re 
tu rn ed  from  the R .A .F . and  resum ed his 
post as heating  engineer; and  Mr. H. 
Greaves has been  appointed  developm ent 
engineer specialising in industrial power, 
in  succession to Mr. C. H . de Nordwall, 
who resigned. Mr. Greaves was form erly 
electrical engineer w ith  Rolls R oyce, L td. 
(Crewe Division).

Among the m em bers of the com m ittee of 
leading scientists and  others appoin ted  by 
Mr. H erbert Morrison, L ord P residen t of 
the Council, to consider the policies which 
would govern th e  use and  developm ent of 
B rita in’s scientific m an-power and  resources 
in th e  n ex t ten  years, a re  Sir Edward 
Appleton, a  m em ber of th e  G overnm ent’s 
Atomic E nergy Advisory Comm ittee, and  
director of th e  D epartm en t of Scientific and 
Industria l R esearch ; Sir Alan Barlow (tem 
porary chairm an), Second Secretary of the 
T reasury, and  a m em ber of the Atomic 
Energy Advisory C om m ittee; Professor 
Blackett, presiden t of th e  Association of 
Scientific W orkers; and  Sir George Nelson, 
chairm an an d  m anaging d irector of the
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Output committee of management and employees at the 
Heaton works of C. A. Parsons and Co., Ltd. Sir Claude 

Gibb is in the chair
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English E lectric Co., L td ., and  chairm an of 
the Census of P roduction  Comm ittee.

On th e  unanim ous nom ination of the 
divisional executive councils, th e  Executive 
Com m ittee of the E lectrical Pow er Engin
eers’ Association has ratified th e  appo in t
m en t of Mr, J .  F. Wallace, as general 
secretary  of th e  association as from 
Ja n u a ry  1 nex t, in  succession to  Mr. W. 
Arthur Jones who is retiring. Mr. Wallace 
has been an  ass istan t secretary for the 
la s t 15 years. In  1921 he was appointed 
N orthern  a rea  secretary and  he has been 
secretary  of th e  em ployees’ side of th e ' 
No. 1, No. 2  and  No. 13 D istric t Jo in t 
B oards for th e  E lectric ity  Supply Ind u stry . 
H e has been a  m em ber of th e  N ational 
Jo in t B oard for some years, a n d  has had 
charge of negotiations for the association 
in  Scotland, the N orth  of England, the 
N orth -E ast Coast a rea  and  N orth  Wales.

T he following officers have been elected 
.by the R oyal S o c ie ty : T reasurer, Sir
Thomas Merton j secretaries, Sir Alfred 
Egerton and  Dr. E. J .  Salisbury; foreign 
secretary , Professor A. V. Hill,

Sir Henry Dale, F.R.S., will re tire  from 
his position as Fullerian  Professor of 
Chem istry in th e  R oyal In s titu tion  and 
D irector of th e  D avy F araday  Research 
L aboratory  on Septem ber 30, next. The 
m anagers have appointed  as his successor 
in both  posts Professor Eric K. Rideal,
F .R.S., Professor, of Colloid Science in  th e  
U niversity  of Cambridge.

Colonel Sir Wilfrid Garrett,  chief inspec
to r  of factories, is re tiring  from  th a t  office 
•at the end of the year, Or in January ', 
a fte r  over 40 years’ service. H e has held 
his p resen t position since th e  early  p a r t  of 
the war, having been deputy  chief inspec
to r for ab o u t two years. Previously he 
was for a considerable period superin tend
ing inspector of factories a t  B irm ingham , 
and  before th a t  he held a similar office a t  
Glasgow. H e served w ith  th e  R oyal 
A rtillery in the 1914-18 war.

Miss Caroline Haslett, d irector of the 
E .A .W . has received a  le tte r  from  the 
N ederlandsche Vrowen E lectriciteits Ver- 
seniging, Catherijnesingel 32, U trech t, 
signed by  B . J .  B ellear S pruy t, secretary, 
an d  in  view of its general in terest perm is
sion has been g ran ted  us to  m ake the 
following ex trac ts : —

“  I t  was w ith some emotion th a t we 
read  in T h e  E l e c t r i c i a n  of O ctober 19, 
o f th e  E .A .W . 21st anniversary, emotion 
p artly  ou t of gladness for the grow th and 
welfare of your association during all those 
years we were isolated from  an y  news 
about it, and  for th e  greater p art, o u t of 
the deep satisfaction th a t  con tac t is pos
sible once again. W e add  our congratu
lations to  those of so m any others, and  we 
express th e  wishes and  the expectation th a t 
your association will continue to  contribute 
its  p a r t to  the happiness and  welfare of

the  home. If  there is anything this 
w ar and  the occupation of our dear coun
try , w ith  all its consequences, has tau g h t 
us, i t  is the necessity for m easures to m ake 
things easier for women in the ir task  of 
housekeeping. The dem and for electrical 
appara tu s is stronger and  g reater than 
over, b u t i t  will take  years for this dem and 
to be completely m et. D uring those years 
of oppression our D utch  E lectrical Asso
ciation for W omen was hard ly  able _ to  
work in any  direction. In  th e  beginning 
there was some possibility of giving ad 
vice as to  economical cooking and  how 
not to exceed the low electricity rations, 
b u t afterw ards our ac tiv ity  was restricted  
in every way, and  las t y ea r th e  lack of 
everything and  th e  te rro r of m en being 
deported, im prisoned and  sho t down p u t 
a definite end  to  our work. Practically  
all ou r files were lost—b u rn t o r destroyed 
—b u t we s ta rted  afresh righ t aw ay, g ra te 
ful above all th a t  your people an d  the 
Allied Forces libera ted  us, and  th a t  the 
oppressors are gone. W ork is getting 
easier g radually  and  we hope to  w ork oS 
arrears before long.

Obituary
Mr. C. F. Hart, m echanical superin ten 

den t of Associated N ew spapers, L td ., from 
1907 to  1914, on D ecem ber 1, aged 78 
years.

Mr. Jam es Whitehead, a  m em ber of the 
I .E .E ., a t  H endon, on N ovem ber 30, aged 
SO years.

Mr. Jam es Watt , chairm an of Bruce 
Peebles and  Co., L td ., and  o ther com
panies, a t  E dinburgh, aged 82 years.

Mr. Jam es Henderson, a  d irector of the 
U nited  Steel Companies, L td ., and  a  past- 
presiden t of th e  B ritish  Iron  and  Steel 
Federation , on N ovem ber 20, aged 77 years. 
H e  was for several years chairm an of the 
Iron  and  Steel Industria l R esearch Council, 
and  a m em ber of th e  Advisory Comm ittee 
of th e  Scientific and Industria l Research 
Board. He was also a  m em ber of the 
Council of the Iro n  an d  Steel In s titu te , 
hon. treasu rer from  1934 to 1942 and presi
d en t of th e  in s titu te  from  1942 to  1944. He 
was aw arded th e  Bessem er m edal in 1939.

Mr. J .  B. Palmer, of M etropolitan-Vickers 
E lectrical Co., L td . In  th a t  organisation he 
had  occupied, successively, the positions of 
transform er designer, m echanical and  de
velopm ent engineer, transform er sales m an
ager and , outside, m anager of their B elfast 
office and  acting m anager of the M anchester 
office. In  these various capacities he was 
widely known in the  electrical industry , and  
his p leasant, able personality  will be greatly 
missed. H is earlier days included appren
ticeship w ith the Tham es Iron  W orks, L td ., 
and  experience w ith  the London U nder
ground Railways. H e visited th e  U .S.A . to 
study  h .v . transform er practice.
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Service Engineering
Views on Its G row th and Attendant Problems

IN a  paper read before fche m em bers of 
the In s titu te  of Fuel a t  the In s titu tion  

of M echanical Engineers, yesterday,
T hursday, Mr. 0 .  W . Roskill d ea lt w ith 
the grow th of the work of the service en
gineer and  fitter, dealing m ainly w ith 
domestic fuel and power appliances.

The more w idespread use of im proved 
domestic appliances of all k inds, he said, 
was likely to  be one of the m ost characte
ristic trends of the n ex t tw en ty  years. 
M any of tho  new appliances which would 
be needed were to be m ass-produced to 
stan d ard  designs in  R oyal Ordnance fac
tories. I t  seem ed possible, therefore,, th a t  
public u tility  undertakings m ight find
them selves w ith substan tia l num bers of
consum ers in their areas who were using 
appliances neither chosen nor installed by 
th e  u tility  undertaking. The consumer 
would w an t service and  the G overnm ent 
h ad  given no clue as to  w ho would pro
vide it. In  general i t  paid an industry  
to  see th a t  its  p roduct was efficiently used, 
and  this applied particularly  to  all the 
fuel industries. E lectricity  undertakings 
m ight well look som ew hat askance if ex
pected  to  service appliances from  whose 
choice and  installation  th ey  h ad  been more 
or less completely divorced. N ationalisa
tion was unlikely to  m ake any  great différ
ence to  such an a ttitude .

Installation and Servicing
Stressing the necessity for close rela

tionship betw een installation and  servicing, 
Mr. Roskill said th a t  unless installation 
w ork was correctly carried out, servicing 
would become a  m a tte r  of re-instal]ation. 
Close co-ordination betw een installation  
and  servicing w as very m uch easier where 
b o th  were carried ou t by, or under the 
supervision of, the same organisation, as 
in  th e  case w ith  electricity undertakings, 
th an  when they  were no t. The service 
engineer increasingly tended to  ¡be more of 
a specialist in a certain  type of appliance. 
I t  was evident, therefore, th a t  considera
tion of service work led inevitably to  con
sideration of train ing for service engineers. 
T raining m ight be divided under three 
heads, nam ely : ( 1 ) apprentice tra in ing ;
(2 ) train ing of men who had already 'been 
engaged in  o ther activities ; (3) a  refresher 
course to  keep service engineers up  to 
date  w ith  th e  la te s t developm ents in  de
sign and  technique. H itherto  such tra in 
ing facilities as there  were had been de
veloped by  individual electricity under
takings. There seemed to  be a  ease for 
organising tra in ing  on a  national basis,

probably w ith regional training centres. 
I t  seemed to be a fairly general experience 
th a t it paid to  specialise in organising 
servicing work. \

Specialisation
.Specialisation in  servicing tended to  

m ean specialisation in tools and in  some 
cases, even, appliances were m ade so th a t 
they  could, in effect, only be ad justed  w ith 
th e  a id  of specialist tools. W ith  regard to  
th e  question of the alternatives of regular 
servicing and  servicing on call, the  form er 
was m uch the preferable. I f  service was 
to  be given regularly regardless of w hether 
or n o t the consum er asked for it, th e  
logical deduction w as th a t its  cost m ust 
be included e ither in th e  price of th e  fuel 
or in th a t of the appliance. In  the case 
of public u tility  undertakings it  was prob
ab ly  best included, as a t  p resent, in th e  
price of the fuel, provided th a t the  con
sum er bought or hired his appliances 
through the  undertaking, as in the greater 
proportion of cases he did. The under
taking then  had  some control over the 
typo "of appliances used and their suit
ability  from the servicing point of view. 
A tten tion  had been draw n to  the danger 
th a t  if the G overnm ent bought in bulk 
large num bers of “  u tility  ”  appliances 
(possibility m ade to  its  own design) th a t  
im portant aspect m ight be neglected, par
ticularly if low first cost was given undue 
stress. There were a  num ber of exceptions 
to th a t  generalisation. A substan tia l pro
portion of electric refrigerators were pur
chased through the retail trade  either in 
departm en t stores, specialist electrical 
shops, or in some cases from m anufac
tu re rs’ retail shops. Those m ight be ser
viced b v  the consum er’s local electricity 
undertaking, b u t in m any cases—prob
ably th e  m ajority  of cases—the m anufac
tu re r or his agent did the servicing and 
generally charged for it, apart, of course, 
from arty a tten tion  w hich m ight be given 
under tlie term s of a guarantee.

There was every reason for aiming a t 
increased m echanisation in  the home. 
R eliability m ust, however, accom pany 
m echanisation. R eliability was u n a tta in 
able w ithout regular servicing. There 
should be a  close relation betw een design 
and  servicing. Industria l design tended 
sometimes now adays to  be  discussed in 
term s of iesthetics, w hich was a  funda
m ental error. Servicing dem anded, above 
all, ease of access. At p resen t the con
ta c t  betw een design and  servicing was far 
from good.



In Parliament
Supply Development— Debate on Tummel-Garry Scheme
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The following are replies to  recent ques
tions in the House of Comm ons: —

Planning and D evelopm ents.—Replying 
to Mr. McAllister, who asked th e  Secretary 
of S tate  for Scotland w hat steps he was tak 
ing to  co-ordinate the developm ent of 
the hydro-electrieity, industry , agriculture, 
housing, the tou rist industry  and  the crea
tion ot new towns in th e  H ighlands, and  if 
it  was his in tention  to  establish a  JNortn 01  
Scotland planning com m ittee to discharge 
th is function, Mr. B uchanan replied th a t  it 
was th e  du ty  of his right hon. F riend, in 
th e  exercise of liis various s ta tu to ry  re
sponsibilities in planning and  o ther fields 
to  secure the co-ordination of all forms of 
developm ent; and  th is responsibility could 
n o t be delegated to  a  com m ittee. H e was in 
continuous touch w ith tho Scottish Council 
on In d u stry  and  arrangem ents existed for 
full consultation betw een him  and  th e  other 
Ministers concerned.

E lectricity Supplies.—Mr. D. la  Bère 
asked the M inister of Fuel and  Power 
w hether, in  view of the fact th a t  certain  
electricity  undertakings in th is country  are 
inserting a clause in their forms of agree
m en t for th e  supply of electricity to  the 
effect th a t the com pany shall be entitled  to 
term inate  the term s and  conditions under 
which the supply of electricity is provided 
and  taken  upon giving seven days’ notice 
to  th e  consum er, he will in troduce legis
lation to  render such stipulations an d  con
ditions illegal, especially having regard to  
the in terests of m en released from the 
Forces who live in the ru ra l areas. In  a 
w ritten  reply, Mr. Shinwell said the  clause 
referred to  was intended to  enable th e  elec
tr ic ity  supply undertakings to  v a ry  the 
term s and  conditions, such as charges for 
electricity, a t  seven days’ notice, b u t no t to  
term inate the supply. The clause did not 
seem to him  to  be unreasonable.

E lectricity Supply  (D evelopm ent).—In  
a  w ritten  reply to  Mr. De la B ère who 
asked the M inister of Fuel and  Power 
w hether, in  view of th e  willingness now 
being expressed by  th e  electricity  u nder
takings th roughout th e  country  to  instal 
electricity  an d  develop tho  ru ra l areas, he 
w ould consult w ith th e  departm en ts con
cerned, w ith a  view to th e  provision of 
labour and the  supply of m aterials, in 
view  of th e  fac t th a t  shortage of both  
labour and  m aterials was retard ing  p ro 
gress, Mr. W . Foster s ta ted  that- he was 
satisfied th a t  th e  industry  was receiving a 
fair share of labour and  m ateria ls in th e  
p resen t conditions. The M inister was ex
pecting to  m eet representatives of the

industry  in  the near fu tu re ' to discuss tho 
whole question of developm ent work.

Tummel-Garry Schem e : In  the course of 
a  recent debate in  the H ouse of Lords, Lord 
T eviot said i t  appeared th a t th e  N orthern 
Scotland H ydro-E lectric B oard was entirely 
in the bands of th e  E lectricity  Commis
sioners. Could n o t Scotland have electricity 
commissioners of its own, and  do things in 
its own way? H e suggested th a t  th e  de
velopm ent of atom ic energy m ight have a 
big effect on schemes, such as this, for 
generating power. W as it  absolutely neces
sary now to em bark on the trem endous ex
penditure of £ 6  000 000 to £7 000 0 0 0 ? The 
scheme had  m uch genuine opposition for 
various reasons and  he hoped those in 
au tho rity  would pause in  the m atte r . Lord 
Sempill said th a t  if the Tumm el-Garry 
scheme was passed, Scotland would find 
herself, if we were active in atom ic power 
research and  developm ent, in  possession of 
out-of-date equipm ent in a  decade or so. 
Lord L ovat asked w hat the N orthern  Scot
land H ydro-E lectric B oard proposed to  do 
about th e  Loch M orar scheme and  w hy the  
Board did n o t le t the people know  far in 
advance about the 1 0 2  schemes they  pro
posed to  adopt. In  th e  course of the 
G overnm ent reply, Lord W estwood, Lord 
in  W aiting, said th a t  th e  Secretary of S tate 
for Scotland h ad  th e  m ost complete confi
dence in the im partia lity  and in tegrity  of 
those who h ad  carried ou t the inquiries in to  
the schemes, and  he was confident th a t 
mischievous suggestions of bias which had  
been m ade b y  opponents of the scheme 
would find no support in  any  responsible 
quarter. In  the view of th e  Governm ent, 
the H ydro-Electric D evelopm ent (Scotland) 
Act, 1943, so far as concerned th e  subm is
sion and  confirmation of tho schemes, had  
worked well and  no ground h ad  been seen 
for any  departu re  from the procedure laid 
down. H e said th a t  it  was no t th e  case, 
as had  been said earlier in th e  debate , th a t  
a credit of £30 000 000 b ad  been placed a t  
the  B oard’s disposal. The B oard, in  sub
m itting  schemes, and the  E lectricity  Com
missioners and  the Secretary of S ta te  in ap 
proving them , m ust have regard to  their 
effect upon th e  B oard’s budget, and  to 
th e  obligation to  see th a t  th e  budget was 
balanced. On the  question of atom ic 
energy, th e  answer was th a t  its  develop
m ent was a  m a tte r for the  fu tu re , while the 
need for the production of additional elec
tric ity  was an  urgen t an d  present necessity. 
A division on th e  m otion for rejection of 
th e  Tum m el-G arry scheme was challenged, 
b u t was not persisted in. and th e  m otion 
was negatived.
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T H IS  is the first occasion on which an 
article on electricity in  ships from  my 

pen has appeared for nearly  tw o years and  
in th a t  tim e alm ost staggering develop
m ents have taken  place. I t  is true th a t 
these are  m ore num erical th a n  technical 
b u t th e  technical aspect has been by no 
m eans quiescent. In  sh o rt th e  electric 
ship has now arrived and  ranks in  im 
portance w ith the m otor ship or vessel 
w ith Diesel engines coupled d irect to  her 
propelling shafts. I t  is significant to note 
th a t  there are nearly  as m any electric 
ships afloat a t  th e  presen t tim e as there 
were m otorships a t  the end of the 1914/18 
w ar. J u s t  as th a t  conflict gave a trem en
dous fillip to  th e  production of Diesel en
gines for m arine purposes so th e  last w ar 
has proved a  breeding ground for the 
electric ship. Quirks of , m anufacturing 
necessity have been alm ost as im portan t 
as any  o th er factor in th is phenom enal 
developm ent. All the  same th e  effect of 
a  probable m inim um  of 8  million electrical 
horse-powcr afloat on the seas of the world 
is som ething w hich is likely to  rem ain for 
m any years and  to  influence the course of 
m arine engineering as a  whole.

W hilst the  U nited  S tates bulks very 
largely in the m a tte r  considerable pro
gress has been m ade in th is country  and 
particularly  so in  recen t years. F u rth e r
more, an  indication of the confidence which 
shipowners in th is country  have in the 
electric ship is seen in  th e  recent orders 
placed b y  cargo line a n d  tan k e r operators. 
Some fu rth e r generalities m ay be made 
before a  detailed exam ination  of certain  
specific cases.

Turbo-Electric Popularity
Turbo-electric drive is becoming popular 

in G reat B rita in  for cargo vessels of the 
highest class including some w ith  con
siderable insulated  space. I t  is also being 
employed in  fast tankers, some of which 
appear to  have ¡been designed w ith  naval 
use in view. W hilst D iesel-electricity has 
no t m oved num erically so far, o r as fas t as 
turbo-electric drive in  th is country , i t  is 
nevertheless on  order, o r u nder considera
tion, for several specially in teresting  ships, 
including • th e  first ocean-going electric 
tan k er ever bu ilt in  G reat B rita in  w ith  
Diesel engines an d  a .c . drive. I t  will be 
rem em bered, b y  the  way. th a t  the Diesel- 
electric tan k e r as such, is no stranger to  
this country  since th ree vessels were bu ilt 
for U nited  S tates owners in a  Clydeside 
shipyard , an d  fitted  pvlth B .T-H . 
m achinery  in th e  la te  tw enties. In  th is 
case d.c. was used.

As fa r as Diesel-electric drive fo r sm aller 
types of ships, e.g., harbour craft, e tc ., 
is concerned i t  is likely th a t there will 
be considerable rivalry w ith  direct-coupled 
types of power p lan t. In  the U nited 
States, electricity  has been m ainly applied 
on th e  propulsive side to tankers, where a  
vast schem e of standard  turbo-electric 
ships lias been constructed, based upon 
the original A tlantic Refining Co.’s design 
and  evolved by Mr. L ester M. Goldsm ith, 
th e  doyen of electric shipowners, as he has 
been called. Diesel-electricity has 'been 
employed in  powerful ice breakers, in 
floating power houses to  supply  th e  arm y 
in  its  operations in the Pacific, in  refriger
a to r barges and in certain im portan t naval 
auxiliaries of high power.

Growth of Electric Shipping
The following figures give some indica

tion of the grow th of electric shipping in 
th e  la s t few years. The rep o rt of _ Lloyds 
R egister of Shipping operations for the 
y ear 1937-38 m entions a  to ta l of 110 Diesel 
and  turbo-electric ships, to talling  644 990 
gross tons as listed in the society’s register 
book. Of these, 41 of 468 583 gross tons 
were turbo-electric ships and  69 of 176 407 
tons Diesel-electric. T he growth in  the 
previous decade h ad  been slow, w hen the 
1928-29 figures were 53 w ith a to ta l of 
187 371 of all types, of w hich 23, w ith 
130 992 gross tons, were turbo-electric.

A t th e  ou tbreak  of w ar there  was little 
o ther th an  a very specialist in terest in 
electric ships, indeed if anything, the tu rbo  
type  was declining num erically though the 
Diesel type was increasing w ith th e  ap 
plication of th e  electric m otor to  th e  
propulsion and  powering of harbour craft 
and  w ork boats.

An account of th e  developm ent of Diesel- 
electric propulsion in  the U nited S tates, 
given bv  Mr. H . C. Coleman in 1940, called 
a tten tion  to  th e  fac t th a t  m ore th an  2 0  
years had  elapsed since th e  first Diesel- 
electric installation for m arine propulsion 
w as constructed  in th e  U nited  States, and  
a t the p resen t tim e, i.e., 1940 there were 
altogether 178 such installations completed, 
o r on order, representing over 136  0 00  h .p . 
The types included 51 tugs, 34 ferries. 23 
tankers, 1 2  river tugs, I I  yachts, 1 1  ligh t
ships and  lighthouse tenders, 9 cargo 
vessels. 9 coastguard cu tters, 8  dredgers. 3 
fire floats, 3 survev ships and  th e  re s t were 
miscellaneous craft.

F igures of turbo-electric propulsion are 
no t available for th a t  period, b u t. again 
according to  Mr. Coleman, i t  m arks the 
beginning of the avalanche.. H e, how ever.
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prefers to call it  “  enorm ous progress m  tire 
application ot electric drive in  sn ips," anti 
m entions th a t  even a year ago S i U turbo- 
electric propulsion sets totalling about 
7 61)0 000 i i . i \  and  nearly  . a  thousand 
Diesel-electric sets, totalling m ore tlian  

2  600 0 0 0  h . o . ,  had  been bun t or were on 
order. .Even allowing to r possible losses, 
which undoubtedly; were heavy, there is no 
doubt th a t  the wheels of production have 
been tu rn ing  so rapidly th a t th is figure is 
by now considerably exceeded. F rom  all of 
which the v ital fact emerges th a t the 
U nited S tates alone had. built or was con
structing  nearly  2 0 0 0  electric ships of all 
types, w ith  a  to ta l of over 10 million H .P . ,  
which, m easured in  term s of production 
alone, is a  tidy  figure. I t  m ay be estim ated 
th a t  U nited States production represents 
approxim ately 80 per cent, of the to ta l of 
th e  world to-day, she and  G reat B rita in  
being the only two countries building elec
tric  ships.

Of o ther countries in terested  in m arine 
engineering, bo th  Sweden and  Switzerland 
are  capable of producing electric propulsion 
equipm ent, though each does so only on an 
export basis ; Switzerland obviously so, and 
Sweden because in  general neither th e  
Swedish shipowner nor her clients abroad 
have shown any  particu lar liking for elec
tric  drive. Sweden’s m ajor contribution to 
m arine electrical engineering incidentally 
was th e  electro-magnetic slip coupling, 
which has now been adopted in a  num ber 
of o ther countries and which, will probably 
go down to history as being Swedish, 
m erely because Sweden happened to th ink  
of it first. F rance as a form er builder of 
electric ships m ay well re tu rn  to  them  when 
hçr ship-building is reorganised.

Mass Production Possibilities
If then  the po in t is accepted th a t  the 

electric ship is here to  stay  and  th a t  i t  is 
likely to  influence the m arine engineering 
trends of the world to  a very great extent, 
it is interesting to  inquire in to  the reasons 
for th is phenom enal grow th. Mr. Cole
m an’s opinion is th a t  th e  rapid expansion is 
due m ainly to  th e  w ar and  pa rtly  to  the 
shortage of gear-cutting m achinery. In  
o th er words, it  would seem  th a t  m arine 
electrical organisations were able to  offer 
their m achinery on a m ass production basis 
under conditions equal to, and  in some 
cases b e tte r  than , those of o ther types. 
This m ay be due to  the fact th a t  consider
able im provem ents have taken  place in 
m arine electrical machinery' in recent years. 
F o r instance, fabrication of plates and 
welding of structures m eans a saving in 
w aste and  space. Also operating speeds of 
turbo-generators have increased. There is 
a more general tendencv to accept land

practice in  the turbo-electrical installa
tions, tnereby m aking it possible for nrm s 
to oiler stan d ard  generator sets.

While th is may' all be true  of w ar condi
tions, i t  would n o t account for the fac t th a t 
such cautious companies as the Canadian 
Pacific Steam ship Co., the Union Steam ship 
Co. of New Zealand and  the Anglo-Saxon 
Petroleum  Co. will all be taking delivery of 
electric ships w ithin the nex t 18 m onths, 
while th e  Union Steam ship Co. will be soon 
accepting an in teresting  little cross-channel 
type—virtually  a repeat of one constructed 
some few years before the  war. This is a 
plain indication of th e  reliability in  service 
of th e  original equipm ent, as well as of 
satisfaction w ith th e  initial choice of 
m achinery.

I t  is, in fact, ra th er difficult to  analyse 
the reasons for some of th e  o ther recent 
m arine electrical orders in  th is country. 
Possibly' price m ay have been an im portant 
factor, rapid ity  of delivery another, while 
the flexibility of electric drive m ay have 
appealed to  owners. I t  is a  flexibility of 
space and  a  flexibility of manoeuvring.

Views on Shaft Tunnels
M any naval architects are  still of the 

opinion th a t the elimination of the shaft 
tunnel has never been fully' exploited, for 
certain  types of cargo and  in ships of a 
com plicated ’tween deck natu re , the 
elim ination of probably 150 to  200 ft. of 
shaft tunnel space in a  large ship is im por
tan t. I t  is also, in  these days w hen 
rap id ity  of construction is v ital, represen ta
tive of a  saving im m ateria l and , of course, 
in w orkm anship. R ap id ity  of manoeuvring 
is ano ther advantage, and  although the 
ability  of an electric ship to  use full power 
astern  is in some w ays theoretical ra th er 
th an  practical, i t  is nevertheless there. As 
to w hich type  of m achinery should be em
ployed, i.e., turbo-electric o r Diesel-electric, 
or, if th e  la tte r , w hether a.c.. o r d .c ., are 
points governed by  th e  service upon which 
th e  ship is going to  run , th e  size and  type  
of auxiliary load, th e  fuel position on the 
route and , of course, price, individual p re
ference, previous experience, etc. I t  will 
be interesting to  w atch progress w ith 
Diesel-electric a.c. drive in the fu ture, and 
th e  fact th a t  such an im portan t com pany 
as the Anglo Saxon Petroleum  Co. has 
ordered a Diesel-electric a.c. set for one of 
its  s tandard  new tankers, is sign ifican t: all 
th e  more so w hen i t  is recalled th a t  super
charged 4-cycle Diesels are to  be enmloy'ed 
for driving the generators, and  an  exhaust 
gas system  w ith heating  boilers is being 
used for cargo purposes. A lternating 
cu rren t will, i t  is understood, be  used for 
the cargo pum ps. A com pany of the size, 
im portance and" w ealth  of the Anglo-Saxon
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organisation can, of course, afford to  ex
perim ent, b u t even so, they would no t 
be likely to  experim ent w ith equipm ent of 
w hich they  were uncertain.

Electricity a  Welcome Guest
I t  m ay  seem, from  w hat has been said 

above, th a t  I  have w ritten  w ith  an  a ir of 
surprise th a t  so m any electric ships are 
being ordered or built. Nothing could be 
fu rth e r from  the tru th , b u t th e  m arine elec
trical industry , no doub t, rem em bers th a t  
i t  has had  to  fight for its acceptance by 
shipowners and  the ir advisers, and  th a t  it  
has been pushed through a semi-open door 
by the w eight of circum stances, ra th e r th an  
pulled th rough  by any  sym pathetic , wel
coming hand . H aving en tered  the house, 
i t  appears to be a t  least a very welconie 
guest, the w arm th  of welcome increasing 
in  accordance w ith  the satisfaction of the 
guest’s behaviour.

W hilst the sub jec t of Diesel-electric drive, 
is still being discussed, i t  is in teresting  to 
recall th a t  the 15 000 s .h .p . P a tr ia—largest 
and m ost powerful ship in th e  world fitted  
w ith  th is k ind  of propulsion in  association 
w ith a .c ., prior to the  ou tb reak  of w ar, and 
bu ilt for the H am burg American Line’s 
H am burg—W est C oast of South  America 
trade—is now being operated  by a  B ritish 
com pany. A contem porary who shall be 
nameless, has com m ented in in teresting  
fashion upon th e  operating  experience of 
th e  new engine room  crow, . . .  an  experi
ence apparen tly  w hich was no t altogether 
happy.

I t  is referred  to because i t  is fe lt th a t  
sooner or la te r such experience m ay be held 
up as  a reason why electric propulsion 
should n o t be employed in fu tu re  
ships. All G erm an electrical ships a re  in 
finitely and  unnecessarily more com plicated 
th an  th e ir B ritish  opposite num bers; also 
the selection of engineers for such a ship 
m ust be Very carefully m ade. I t  is not. 
a t  this junctu re  in th e  developm ent of 
Diesel-electric a .c. drive for ocean-going 
ships, sufficient to pull an odd m an out 
of the ha t.

Need for Simplicity in Operation
In  this particu lar ship th e  whole of the 

six generator sets form a cen tra l power 
station  from which auxiliary power is 
tap p ed  off, and  suitably  converted. Control 
of the propeller speed involves control of the 
m ain engine, while a  considerable am oun t 
of the sw itch gear required  for w hat our 
contem porary calls, pool operations, is 
electrically-operated from  a cen tral control 
position equipped only w ith push-buttons. 
One com plaint m ade w as th a t  w ithout any  
w arning there  was a sudden and  complete 
black-out, n o t only of all lights, b u t of all 
machinery' th roughout the ship, th e  steering 
gear being no exception. This dangerous

condition lasted  for half an  hour, te rm inat
ing in one of the generators burning out. 
The trouble was traced  to  a m istake w ith 
the controls and  was apparen tly  followed 
by' a  second sim ilar breakdow n.

I t  is n o t th e  object of th is article to  dis
cuss the reasons for such happenings, b u t 
to  stress th a t  this should n o t be regarded 
as a  condem nation of Diesel-electric a.c. 
drive, or for th a t  m atter, of any drive. New 
crew's, even under the guidance of the ship’s 
own experts, operating entirely  foreign 
m achinery in every sense of the word, are 
bound to  find difficulties. The happening 
should be noted, however, by our own 
m arino electrical designers so th a t  B ritish  
ships of similar type  constructed  in  the 
fu ture , a re  no t too elaborate.

Welding Research
T  I SEFUL discussions on the applications 

of research to  industry’ w'ero a  feature 
of th e  B ritish  W elding R esearch Associa
tion’s svm posium on the “  M etallurgy of 
Steel W elding,”  held in London, las t 
week.

The president of the association, Sir 
W illiam J .  L arke, said th a t  research was 
useless if the  results obtained  did n o t find 
p ractical application and  thus make the ir 
contribution to the im proved efficiency of 
industrial production. I t  was only 
through enlightened in terest in the w ork 
th a t they  could hope to  secure support 
both  personal and financial, from  the  in 
dustries concerned in  th e  developm ent and  
application of welding.

U ndoubtedly one of the m ost effective 
means of securing th a t objective was by  
the organisation of sym posia a t  which 
those engaged in  research could make 
au thorita tive  sta tem en ts on the w ork and 
its results, and receive in re tu rn  com
m ents, suggestions and  criticisms w hich 
w'ould stim ulate fu rth er effort and  in m any 
cases suggest additional avenues for ex
ploration.

Mr. A. R am say Moon, d irector of re
search, gave an outline of the  association’s 
work in relation to  th e  m etallurgy of steel 
welding.

T he nex t speaker, Mr. J . G. Ball, secre
tary' of the Main Ferrous M etals (M etallur
gical) Comm ittee supplem ented Mr. Moon’s 
rem arks w ith an analysis of the  various 
papers subm itted  a t  the sym posium .

The general conclusion from th e  dis
cussion was th a t it  was in the in te re st of 
research and  industry  to  have a  series_ of 
sym posia and  th e  R esearch Association 
are  planning along these lines.

The papers and  discussion will be  pub
lished in due course b y  th e  B ritish  W eld
ing R esearch Association as a  volum e of 
proceedings.
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Answers to Technical Questions
Weproduce 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,

What is meant by the natural load of 
a transmission line?

T he n a tu ra l load of a  transm ission line 
m ay be defined as rtho load (a t un ity  
power factor) a t  which the rise in  voltage 
due to  th e  flow of charging cu rren t through 
the line reactance exactly  counterbalances 
th e  drop in  voltage, duo to the  flow of 
load cu rren t th rough  th e  line reactance. 
If th o  line had no resistance the voltage 
and  tho cu rren t would then  rem ain con
s ta n t th roughout its  length. T he m ag
netising reactive volham peres required  to 
se t up the m agnetic field associated w ith 
the  cu rren t will be exactly  balanced by the 
leading reactive  volt-nm peres associated 
w ith  the electrostatic  field w hich obtains 
as a  resu lt of the voltage V. Such con
ditions are desirable in  a  transm ission line 
and  m ost long lines are  designed so th a t 
the ir full-load rating  is n ear to tho n a tu ra l 
load.

T he value  of th e  n a tu ra l load m ay be 
found by considering a small section of the 
line as shown in Mg. 1 , where L  henrys is 
the inductance per u n it length  and  C farads 
is the capacitance to  neu tra l p e r u n it 
length. If th e  cu rren t through tho  sec
tion is I  am ps, the voltage drop to the 
inductance will be  T g> 'L  =  IX  and  the 
lagging m agnetising volt-am peres neces
sary  to  se t up the m agnetic field associated 
w ith th is section will bo I J' co *L. If V 
is th e  voltage to  neu tra l, th e  charging 
cu rren t of th e  section will be V ' a  "C am ps 
and  th e  leading reactive  volt-am peres wall 
be V*' w'C. If these tw o are  to  balance 
each o ther—

I - * u - L  =  V9 u  C
Y ! = L-  • v  = / T

'* i -  c  "  i  V  c

0.21 x 1CM hen ry /m ile , C =  0.0141 x 
1 0 -* fa rads/m ile ,

/  0 .2 1 x 1 0 -s _ 
V  0 .0141x10-6

386 ohms.

.'. N atural load =  ( 1 3 2  00°)2X iq-g =  45 MW 
386

Tho value of Z„ for any overhead line, 
w hatever th e  voltage, does no t differ m uch
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This quan tity , Z„, is know n as the 
characteristic im pedance of th e  line. The

L  O

o T T T £1— -I— J-o
Fig. 1.—Representation of transmission line

pow er w hich is being tran sm itted  w ith 
th e  above cu rren t I  is, for a  three-phase
line, equal to  3 Vph I  =  A lY !ltih =

Zo Z0
w here V l  is th e  line voltage, an d  th is is 
th e  na tu ra l load of the line.

F o r a  stan d ard  132 kV  grid line 
which has th e  following constan ts L  =

200 300
Line Voltage - k V

Fig. 2.—Natural load of transmission 
line for various voltages

from tho  above value of 386 ohms, so th a t 
the n a tu ra l load of lines of o ther voltages 
is shown in Fig. 2. The designed full-load 
of the  grid lines is 50 MW and if any o ther 
long lines a re  investigated  i t  will generally 
bo found th a t  th e  full-load is n o t widely 
different from  th e  n a tu ra l load. I t  should, 
howover, be no ted  th a t  if a n  ac tu a l line is 
loaded w ith its  na tu ra l load the  resistance 
will p reven t th e  voltage along i t  from 
rem aining constan t, an d  the  drop will be 
approxim ately th a t  w hich w ould be caused 
by a  d irec t cu rren t flowing through the 
line resistance. E . O. T.
W hat is the universal decimal classification, 

and what are its uses?
T he universal decim al classification of 

all knowledge is an  a tte m p t to  classify by- 
num bers, w ith  decim al extensions and  
o th er symbols, th e  sum  to ta l of inform ation 
available, w hether such knowledge is firmly 
established, experim ental or empirical, 
speculative, or, being on th e  fringe of 
ascertained fac t, un re la ted  to  existing co
ordinated  knowledge. The U .D .C . is the 
developm ent of the decimal extension 
scheme devised by Melvil Dewey in  U .S .A ., 
and  is in tended to  be used on an  in te r
national scale. The present standard
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version is issued by th e  Fédération  In te r
national de D ocum entation. This arrange
m en t has already been published in  F rench  
a n d  G erm an; i t  is in  the process of being 
issued, in English, by  the  B ritish S tan
dards Institu tion , and  will be know n as 
B ritish  S tandard  1 000. I t  will am ount to 
several large volumes. N o t only m ust 
there be th e  completo table  of num eration, 
b u t also indexes an d  a  num ber of shortened 
tab les to  enable users to find the ir way 
ab o u t th e  m ass of headings and sub
divisions provided.

The system  is in tended  to be indefinitely 
ex tendable  b y  simple decim alisation ; th a t 
is, when any  particu lar sub ject requires 
sub-division, the desired new divisions are 
given a  num ber w hich is added to  th a t of 
the topic, thus n o t disturbing any  other 
p a r t  of th e  num eration. A lthough 
prim arily  designed for use in  large libraries 
a n d  catalogues, i t  is very  useful for smaller 
collections of d a ta , bibliographies, research 
notes, and  th e  like ; by  a  simple coding 
system , any  num ber associated w ith a  topic 
o r subject can be associated w ith  a 
coun try , language, point of view, or date.

The following main classes give the idea 
how all knowledge is d iv id ed :—Class 0 , 
generalities, bibliography, library  science; 
Class 1, philosophy; Class 2, religion; 
Class 3, social science, law ; Class 4, 
philology; Class 5, pu re  science; Class 6 , 
applied science, medicine, technology; 
Class 7, a r t ;  Class 8 , lite ra tu re ; Class 9, 
history, geography, biography.

The Science Museum L ibrary  and  m any 
others use th is classification. M any ab 
strac ting  organisations, such as Science 
A bstracts, have gone over entirely  to  the 
system , w hich is a  g rea t help since the 
same num bers apply  to  the same topic in 
all languages. F o r th e  individual who has 
to  work in  some specialised field, the 
num bers become, however, very cum ber
some. F or p rivate  purposes there  is no 
reason w hy some simple coding cannot 
take the  place of th e  m ain divisions of a 
subject, while retaining th e  detail num bers 
covering the branch  of knowledge in hand. 
F rom  tim e to  tim e, as knowledge increases 
in detail, proposed fu rth er sub-divisions 
will be authorised and  presum ably m ade 
official, and  published as periodic supple
m ents to  th e  main scheme. L. E . C. H .

Correspondence
The E ditor welcomes the free expression in these columns of genuine opinions on matters 

o f public interest, although he disclaims reponsibility alike fo r  the opinions themselves and
the manner of their expression.

Changing of Vector References 
[To t i i b  E d i t o r ]

Sir,— In  T h e  E l e c t r i c i a n  of Ju ly  27 last 
a n  article by D r. G. L . d ’O m brain ap 
peared, en titled  “  Changing of V ector 
R eference.”

The derivation below of the final formula 
given is considered to  be sim pler and  more 
straightforw ard . » O o

1 . L et the two vectors A , B  be ex 
pressed as

The two vectors A , B  then  become 

A  = -‘1 /0  =  V n r + b 2 +  jo

B  = BI<f>-0

term s of A  as reference vector.

m term s 
vector.

A  —A  /0 — a + j b

B  = B l<f> ^zc + j d ,
of some a rb itra ry reference 3. The p roduct A B l<j> — 8  =  A f — % Bf<f>

is independent of the reference chosen.
H en ce :__________________ __
(.a - j b ) (c + jd ) - ( -V a 'r+ V - j o )  (x + jy )

x  + jy = ( c + jd )  ( a - jb )

Dr.

F i& l
o

2. If  vector A  is ohosen as reference :

V d 2+b*
which leads to  the rule given 'by 
d ’Om brain.

Yours faithfully,
C. E . M o o r h o u s e , 

M .E .E ., B .M ech.E ., A .M .I.E . (A ust. 
Melbourne.
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Contracts Open
W E  give below th e  la te s t inform ation 

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

Salford City Council.— Supply and  in
stallation  of an  electrically-operated goods 
lift a t  th e  Bloom S tree t depot of the gas 
departm en t. Particu lars from  th e  Gas 
Engineer, Gas Offices, Bloom S treet, Sal
ford, 3, Lancs.

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

Inverness B.C., Decem ber 12.— Supply 
o f: (1) 6 . 6  kV sw itchgear kiosk complete 
w ith  sw itchgear; (2) one 250 kVA kiosk 
sub-sta tion ; an d  (3) one 500 kV A d istribu
tion  transform er. Specifications from Mr. 
N. B. M acarthur, E lec tric ity  Offices, W ater
loo Place, Inverness; deposit, £1 Is.

Plymouth Electricity Department, De
cem ber 1 2 .— Supply of (a) tim e switches
(b) underground disconnecting boxes and
(c) reinforced concrete lam p colum ns and  
■brackets. Specifications from  th e  City 
E lectrical Engineer, A rm ada S treet, P ly 
m outh .

Oldham B.C., Decem ber 14.—Supply of
e .h .t. cable and  cast iron fram es and 
covers. Specifications from th e  Chief E n 
gineer and  M anager, E lectricity  D epart
m ent, Greenhill Offices, Oldham.

Ashton-under-Lyne B.C., Decem ber 17. 
—E lectrical wiring of 50 perm anent houses 
to be erected  on the R eyner L ane housing 
site. Specification from  Mr. N. Jones. 
E lectric ity  W orks, W ellington Road, 
A shton-under-Lyne; deposit, 5s.

Tredegar U.D.C., Decem ber 29.— Supply 
and  delivery of tw o 250 kVA, 11 kV, 400-230 
Y transform ers and  one 500 kVA, 11 kV, 
400-230 V transform er. Specification from 
Mr. W. Davies, Bedwellty H ouse, T redegar. 
Mon.

Sutherland C.C., Decem ber 29.—E lec
trical work 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 an d  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 treet, Sheffield, 1; deposit, £ 2  2s.

Maesteg U.D.C., Ja n u a ry  1.—Supplying 
and  laying of l.t . mains, services an d  pub
lic lighting a t  tho Caerau housing site, 
Specification from  the E ngineer and  
Manager, E lectric ity  D epartm ent, 35, Com
mercial S treet. Maesteg, Glam.

Overseas
State  Electricity Commission of Queens

land, J a 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  W ide 
B ay Regional E lectricity  B oard, M ary
borough; Capricornia Regional E lectricity  
Board, R ockham pton ; and Townsville 
Regional E lectric ity  B oard. T ender 
forms from  th e  Agent-G eneral for 
Queensland, Queensland G overnm ent 
Offices, 409-410, S trand , London, W .C.2.

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

Metal Prices
M onday, Dec. 3. 

Copper—  Price. Inc. Dec.
B est Selected (nom.) per ton  £60 10 0 —  —
Electro  W irebars ... «  £62 0 0 —  —
H.O. W ires, basis . . .  per lb . 9& d. — —
Sheet ................  „  I l i a d .  — —

Phosphor Brorue—
W ire(Telephone)basfe „  Is . Oftd. —

Brass (60/40)—
Bod, b a s is ................  „  —  —  —
Sheet „  ................  „ " 7  — —
W ire „  ................  „  H d . — —

Iron  and Steel—
Pig Iro n  (E . Coast

H em atite  N o. 1)... per ton  £7 13 6 — —
GalvanisedSteelW lre 

(Cable A rmouring)
basis 0.104 in. ... „  £30 0 0 — —

Mild Steel Tape 
(Cable Armouring)
basis 0.04 in . ... „  £20 0 0 — —

Galvanised SteelW ire 
No. 8 S.W.G. . . .  „  £26 0 0 —  —

Lead Pig—
EngUsh ................  ft £31 10 0 —  —
Foreign o r Colonial ,, £30 0 0 —  —

T in —
Ingo t (m inim um  of 

99.9%  pu rity ) ... ti £303 10 0 —  —
W ire, basis.................per ib. 3s. lO d. —  —

A lum inium  Ingots ... per ton  £85 0 0 — —
Spelter................  . . .  «* £31 5 0 —
Mercury (spot) W are

house ................ p e r b o tt . £31 5 0 —  —
Prices of galvanised stee l wire and steel tapesupp lied  by the 
C.M.A. O ther m etal prices by  B .I . Callender’s Cables L td .
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Electricity Supply
Watford.—The E lectricity  Committee 

has obtained sanction to borrow £ 2  0 0 0  for 
m eters.

Bedford.—A ne t surplus of £18 049 for 
the year, is reported  by the E lectricity  
Comm ittee.

Kent.—T he C.C. Offices Comm ittee is to 
provide fluorescent lighting in the council 
cham ber a t  a cost of £290.

Maidstone.—The K en t C.C. is to renew 
the electrical installation a t  the Judges 
Lodgings a t  a cost of £420.

Bexhill.—The E lectric ity  Committee has 
agreed to  the application by th e  H astings 
Corporation for a fringe order to supply 
Shortwood Farm .

Morecambe.—Sanction, is being sought 
by the E lectricity  Comm ittee to  borrow 
£5 000 for mains extensions and £1 250 
for feeder m ain and  sub-station equipm ent.

Battersea (London). — Tito E lectricity  
Com m ittee is to relay m ains in the Shaftes
bury  and Beaufoy estate  roads a t  a  cost 
of £5 105, an d  increase p lan t a t  sub
stations a t  a  cost, of £2 916.

Sedgley.—The Housing Comm ittee has 
received quotations from the gas d epart
ment- and the M idland E lectricity  Corpora
tion for Power D istribution L td . for pub
lic lighting on new housing estates, and  
decided upon electric lighting.

Bedford.—The E lectric ity  Comm ittee is 
to  provide supply to  a  num ber of isolated 
farm s, and  o ther prem ises a t  Cople, 
N orthill, W illington, M ogerhanger, Beeston 
and  K em pston a t  a  cost of £3 550. The 
E lectricity  Com m ittee has arranged term s 
for the resum ption of s tree t lighting 
in Po tton . The P .C . is to  pay the 
corporation the  cost, estim ated  a t  £411 of 
converting 32 lam ps from  gas to  elec
tricity .

Croydon.—I t  is  reported  th a t  the 
C entral E lectricity  B oard has now issued 
a formal direction to  the Council to  con
stru c t th e  fu r th e r section of th e  new 
power sta tion , ready for commercial 
operation, in  Septem ber, 1949. The 
H ousing Comm ittee has decided th a t  on 
the A ddington esta te  75 per cen t, of th e  
houses shall be provided w ith gas cookers, 
gas fires, electric light an d  power plugs, 
and  25 per cent, w ith  electric cookers, 
electric fires, electric lighting an d  power 
plugs.

Poplar (London).—In  the report of th e  
E lectricity  Com m ittee for the year ended 
March 31, the to ta l num ber of units sold 
is given as 52 514 362. The n e t income 
from  sale of cu rren t and  sundry charges 
w as £340 633, working expenses £298 218. 
gross profit for y ear £42 415, leaving a 
net deficiency of £43 351.

Battersea (London).—I t  is estim ated 
th a t the London Power Com pany’s plans 
for extending the B attersea  generating 
sta tion  will cost £3 372 436. This ex ten 
sion is a  continuation  of the proposals for 
w hich th e  sta tion  was originally designed, 
and  forms p a r t  of the national program m e 
for increasing th e  available generating 
capacity  for the grid supply.

Stirling.—The electricity undertaking 
has been advised by th e  E lectricity  Com
missioners th a t  they  will be p repared  to  
perm it the T.C. to change from d.c. to  a .c. 
in a  lim ited num ber of instances in advance 
of the general change-over. The Council 
has now decided th a t it will no t effect a 
general change-over, b u t will advise indi
vidual consum ers in advance as is found 
necessary.

Burnley.—The E lectricity  Comm ittee has 
passed a resolution favouring the resum p
tion of hire-purchase facilities for con
sum ers. Meanwhile steps are  being con
sidered to secure funds to  finance the 
schemes, and  consent is being sought for 
loans for wiring installations and th e  pro
vision of consum ers’ appara tu s to  the ex
te n t of £3 536 and  £ 6  597 respectively, 
and  a  loan of £ 2  0 0 0  for the provision of 
cookers.

Basingstoke.— In  connection w ith the 
scheme to  provide an electricity  supply to 
316 new houses a t  the South View housing 
site tho T.C. has 'decided to apply to the  
E lectricity  Commissioners for permission 
to e a r n  o u t the work, and for sanction to 
raise a’ loan of £14 000 for the extension 
schem e; and th a t au tho rity  be given the 
E lec tric ity  Comm ittee to purchase all the  
necessary appara tu s and  to  p u t the work 
in hand.

Mansfield.—The E lectric ity  Committee 
is to provide supply to  the B ancroft 
housing esta te  a t  a cost of £ 2  0 0 0  for sub
stations, and p lan t and £3 057 for cables; 
extend the 1 1 kV system  to  Bull F arm  and 
Pleasley a t  £10 884 for d istributors and 
pillars, and £ 1  260 for p la n t; lay m ains to 
th e  Mansfield W oodhouse housing esta te  a t  
£618; provide supply to  56 houses on the 
Racecourse esta te  a t  £486 and  to  S tation  
S tree t a t £1 040; and  provide supply to  
Low O akham  F arm  a t  £410.

Scottish Distribution Scheme No. 3.— 
The N orth of Scotland H ydro-E lectric 
B oard  has been informed by  th e  E lectricity  
Commissioners th a t  they  have now ap 
proved of the technical and  financial de
tails of the B oard’s d istribution  scheme 
for Gairloch and  A ultbea in North-West- 
Ross-shire. This is th e  B oard’s th ird  dis
tribu tion  schem e; it  will now be subm itted



648 THE ELECTRICIAN December 7, 1945

to  the Secretary of S ta te  fo r confirmation 
and  will shortly  be published.

Electricity Expansion Scheme.—A t tho
inauguration  of tho Caroline H asle tt T ru s t 
F und , details of which were 'given in our 
las t issue, M r. H . Hobson, chairm an of 
th e  C entral E lectric ity  B oard, who was 
one of the principal speakers, said th a t  the 
electricity supply  industry  was em barking

on a  five y ear expansion plan, costing £4.50 
millions. Of this sum  abou t £150 millions 
would be spen t on generation and  a t  least 
double th a t am ount on d istribution . Com
pletion of the program m e would m ean an 
increase in  electricity o u tp u t of betw een 
8  0 0 0  and  1 0  0 0 0  million units per annum , 
of which probably m ore th an  half would 
•be for domestic use.

News in Brief
Lecture Course on X-rays.—A course of 

lectures on X -rays will commence a t  the 
L.C.C. S ou th -E ast London Technical I n 
s titu te  on Ja n u a ry  11, nex t, a t  6.45 p.m . 
Prospective studen ts are requested  to  en
rol, if possible, on Decem ber 12, betw een 
6.15 p.m . and  6.45 p.m . T he fee for th e  
single sub jec t will be £ 1 .

Aberdeen Lighting.—T he T.C. has ap 
proved the resum ption of double lighting 
on the m ain  stree ts 
used by buses and 
tram s, sub ject to 
M inistiy of F u e l  
authorisation . The 
decision results from 
th e  fa c t th a t  tran s
p o rt drivers com
plained of th e  presen t 
one-side-o f-the-street 
m ethod of lighting.

1 ‘ T h a n k s g i v i n g  
Savings Week ’’ Dona
tion.—T he staff of 
the W essex E lectricity  
Co., N ew bury, w ith  a 
ta rg e t of £750, raised 
£1 274 during  New
b u ry ’s Thanksgiving 
Savings W eek.

l.M.E.A. Scottish 
Centre.— T he Scot
tish  Centre of the 
Incorporated  Munici
pal E lectrical A s s o - ____________
ciation r e c e n t l y

m arked  the  jubilee of th e  foundation  of the 
association by a  luncheon in Glasgow 
a t  w hich m em bers w ere guests of Lord 
P rovost M ’Neill. The la tte r  paid tr ib u te  
to  the work of Sir W in. W alker in  Man
chester, who had  been appointed  th e  first 
lay  president.

I .E .E . London S tuden ts’ Section.—A t a 
m eeting of the I .E .E . London S tuden ts’ 
Section on N ovem ber 28. a paper en titled  
“  The P roduction  of X -R ays, an d  Some 
E lectrical Engineering A spects ”  b y  Mr. 
R-. A. Briggs, S tuden t, W a s  presented in 
the au th o r’s absence by  Mr. D. G. Chap
m an. Various pieces of m odern portab le  
equipm ent were illu stra ted  an d  reference

was m ade to the m any  applications of X- 
rays in  electrical engineering for inspection 
purposes. D uring th e  ensuing discussion, 
m uch in terest was aroused in the problem s 
encountered  in  safeguarding personnel 
from  exposure to  th e  rays, and  from  the 
high voltage a t  which m odern tubes are 
operated .

Blackburn Exhibition.—T he E ducation  
A uthority  has arranged an  electrical ex 

h ibition  a t  the T ech
nical College t  o 
stim ulate in te rest in 
the industry .

Hospital Installa
tions.—The Glasgow 
H ealth  Committee is 
to  provide electric 
heating  and plugs for 
wireless a t  the nurses’ 
homo a t  Stobhill 
H ospital a t  a  cost of 
£ 8  000. Such p ro 
vision is proposed 
la te r a t  o ther hos
pitals.

“  Electricity Looks 
Forward ” Exhibi
tion.—An “  Electri
city  Looks Forw ard ”  
exhibition, organised 
by the N o rth w es te rn  
E .D .A ., which is 
touring th e  L anca
shire and  Cheshire 
areas, is now being 
H all, P reston . I t  

un til D ecem ber 15.

T W E N T Y -F IV E  Y E A R S  AGO  
T7ROM  T h e  E l e c t r ic ia n  of 

r  D ecember 3, 1920. —In  a re
cent issue we called a tten tion  to 
the vulnerability o f large power 
stations to a ttack . We sug
gested tha t the m atter was one 
for the adoption of some form  of 
protection. Though the possi
bility of such an occurrence hap
pening in  the near fu tu re  had not 
escaped us, we did no t realise how  
soon the necessity for some such 
form  of protection would become 
evident in  actual practice. T hat 
this is the case, however is shown  
by the capture o f a S inn  Fein 
docum ent containing plans for the 
destruction of the S tuart S treet 
power sta tion  of the Manchester 
Corporation.

held Guildin the 
will rem ain open 
F eatu res of the exhibition are th ree mode 
kitchens, and  equipm ent for farm  and  
factory.

Trolley-bus Scheme.—T he Glasgow- 
T ransport Com m ittee has considered a  re
po rt from  the m anager on the question of 
m aking provision for trolley buses for th e  
replacem ent of rolling stock, and  approved 
in principle Of an experim ent w ith  tro lley  
buses, w ith  the  u ltim ate  possibility of ex 
tensions a t  a  cost of £126 0 0 0 , ' f o r  25 
vehicles a t  £75 000, overhead equ ipm ent 
£ 1 2  0 0 0 , tw o sub-stations £5 0 0 0  and  
cables £34 000.
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Industrial Information
Control of Mica.—U nder the Control of 

Mica (No. 5) (Revocation) Order, 1945, 
which came in to  force on December 1, 
licences will no longer be required for the

Illuminated cross on the spire of 
Coventry Cathedral

acquisition, trea tm en t, use, or consum p
tion  of any  categories of mica.

Change of Address.—T he Gas a n d  E lec
tric ity  Division of the M inistry of Fuel 
and  Pow er is being rem oved from New 
Oxford H ouse, B loom sbury W ay, London, 
W .C .l, to Cromwell House, D ean Stanley 
S tree t, M illbank, London, S .W .l.

Change of Title.— The Electrical M achin
ery T raders’ Association (E.M .T.A .) has 
adopted  tho title  of the Association of 
E lectrical M achinery T raders, by which it 
will be known in fu tu re . The secretary 
is Mr. J .  T. Morgan, an d  the address is 
11, Argyll S treet, Oxford Circus, London, 
W .l (Telephone G errard  6177).

Christmas Festivities.—This m on th ’s 
“  Cheerful R ationing ”  card published by 
the E .A .W . contains helpful and  original 
tips for giving the  home a seasonal festive 
appearance by m aking one’s own decora
tions from  such common things as em pty  
sardine tins, pine cones, etc. There are

also recipes for Christm as faro, including 
biscuits, jelly, and, of course, puddings.

Electrical Domestic Science School to 
Re-open.—On Jan u ary  18 nex t, the 
London School of E lectrical Domestic 
Science will re-open by  running refresher 
courses for girls return ing  to , o r wishing 
to  join tho electrical industry  as dem on
stra to rs. For the time being there will be 
two courses: a  three-term  course for
those w ith  previous knowledge of domes
tic electricity, and  a  tw o-term  course for 
those who have previously had  some 
domestic science training. The school will 
be under the principalship of Miss
H . M. M. Minoprio, from  whom full 
inform ation regarding the school can be 
obtained  a t  the London School of E lec
trical Domestic Science, Im perial Court, 
Basil S treet, K nightshridge, S.W .3.

Disposal of Surplus Stores.—A t a  confer
ence on Monday, convened by  the B oard 
of T rade and  also a ttended  by  officials of 
the o ther Ministries concerned w ith  th e  dis
posal of surplus G overnm ent stores, L t.- 
General Sir W ilfrid Lindsell, chairm an of 
the Disposal Comm ittee, outlined the 
scheme for disposing of goods which are 
surplus to  the needs of the  Services. 
Ministries who are responsible for the 
original supply of certain  goods will also be 
responsible for the re tu rn  of any surplus 
to  the m anufacturers for reconditioning, 
etc. W here no agreem ent can be reached 
w ith tho m anufacturers concerned, tho 
goods will be sold by  public auction. An 
a rea  of approxim ately 150 000 000 sq. ft. 
is a t  p resen t tak en  up  for storing these 
goods, b u t it  is hoped to  have this com
pletely cleared by th e  end of 1946; the 
ta rg e t for clearance for this year is 
36 000 000 sq. ft. No figures of surplus 
electrical equipm ent are available.

Lighting Effects a t  Coventry Cathedral. 
—T he special lighting of parts  of the 
“  blitzed ”  C oventry C athedral gave an  
impressive effect to  the ceremony of con
secration of the Chapel of U nity . A large 
cross in w hite fluorescent light, upon a  
laurel w reath  of green light, was m ounted 
a t  th e  base of th e  spire, facing tow ards 
th 6  east. B u ilt up w ith  1 280 W  w hite 
fluorescent tubes, five feet long, upon a  
w hite-painted wooden m ount, the cross 
stood 23 fee t high overall an d  th e  hori
zontal a rm  m easured 11 feet. The super
imposed laurel w reath  comprised 36 green 
40 W  lam ps arranged in  a  circle five feet 
in  diam eter, w ith  five green 200 W  lam ps 
a t  th e  centre. T he com pleted structu re  
was hauled  up  the face of th e  tow er to  
th e  base of the spire, 150 fee t above 
ground level. W ith in  the ru ined shell of



th e  cathedral, w hite flood-lighting h ad  managing property  of persons included
been installed by  the local au thorities, in the s ta tu to ry  list, are rem inded th a t
throwing into cold relief th e  piles of they are  under statu tory ' obligation to  re-
m asonry and  rubble. In  the chancel the port particu lars to t h e . Custodians of
high a lta r  was ba th ed  in  am ber light. Enem y P roperty .
Concealed in th e  rubble on the chancel Irons for Dynamo Team  One of the
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floor were four 1 0 0 0  W  am ber flood-lights, 
while four 100 W  white lam ps, in small

The operation of an electric iron being 
demonstrated to members of the Dynamo 
football team at the factory of Morphy- 

Richards, Ltd.
reflectors, added special brilliance to  the 
centre of the a lta r. In  fron t of the chancel 
and  slightly to  each side, was one 1 0 0 0  
\V red flood-light, giving a  final touch of 
w arm th to the scene. The illum inated
cross and  lighting of th e  a lta r  was p re
sented  on behalf of th e  w orkers in  the 
C oventry factories of the General Electric 
Co., L td ., and  the installation was
voluntarily  undertaken  by the com pany’s 
electricians.

Permitted Prices.—The C entral Price 
R egulation Com m ittee has approved a
price of 6 s. as the m anufactu rer's  selling 
price for the accum ulators m ade by the 
B attery  Construction Co. L td ., Bridg- 
w-ater, Som erset; and  the following prices, 
exclusive of purchase tax  from  January- 1 , 
1946, for the cycle accessories m anufac
tu red  by Joseph  Lucas L td ., G reat K ing 
S tree t, B irm ingham , 19: No. 166 dynam o
set, m anufacturers’ selling price 13s. I0d ., 
re ta il 2 4 s.; No. 29 lamp, m anufactu rers’ 
selling price 2s. 5d. and  retail 4 s .; N o .'59 
ta il lam p, 2s. Id . and  4s. respectively.

Trading with the Enemy.—The Foreign 
Office and B oard of T rade announce th a t  
a  new Order has been m ade w ith  eBeet 
on N ovem ber 27, which contains the com
plete s ta tu to ry  iist, i.e., a  revised list of 
all persons abroad who are specified as 
enem y u nder Section 2  (2 ) of the Trading 
w ith the Enem y Act-, 1939, and  w ith  whom 
it is unlaw ful to  have dealings of any  kind. 
Persons owing m oney to , or holding or

last engagem ents of the R ussian D ynam o 
football team  was to v is it the factory of 
M orphy-Richards, L td ., a t  S t. M ary Cray, 
K ent, to see the production of p a r t of a  
consignm ent of electric irons for Russia. 
E ach  m em ber of the team  was presented 
w ith  an  electric iron and  was shown how 
to use it.

New Electric Heaters .—Bescol (Electric),- 
L td ,, of Parkfield  R oad, B irm ingham , 8 , 
havo issued a  coloured illustrated  folder 
(C.2 1 ) dealing w ith  electric heating  ap 
para tu s now in production, including 
therm ostatically  controlled stream line elec
tric kettles, convector heators (including 
a  new de-luxe stream line model) and 
tubu la r heaters,

□ ecca Navigator Contract,—The Decca 
N avigator Company announces th a t  a con
t r a c t  h as  been signed; w ith  L a  Société 
Française R adio E lectrique on term s pro
viding for the exploitation of th e  Decca 
N avigator, including the  erection of the 
necessary transm itting  sta tions, in F rance, 
her colonies and  the m andated  territories. 
I t  is in tended to  erect transm itting  stations 
to  provide a link w ith the first English 
chain and chains elsewhere in  E urope, in 
cluding Sweden, where negotiations are a t 
present in progress, and i t  is expected  th a t 
this S .F .R . co n trac t will re su lt in  th e  
provision of a Decea radio grid covering 
F rance, th e  w estern M editerranean, French 
N orth. W est, a n d  E quito rial Africa and 
Indo-China, for use by ships, aeroplanes, 
and  the T rans-Sahara autom obile services.

Components for Housing Schemes.—The 
M inistry of H ealth  has issued, in connec
tion  w ith  th e  housing program m e, à  cir
cular (211/45) w hich includes the follow
ing list of electrical com ponents and  their
B .S .S . num bers w hich m ay  be used. 
W hilst the G overnm ent claim to appreciate  
th a t under p resent conditions, i t  is 
no t possible to  m ake a complete change 
from non-standard  to stan d ard  products, 
it has decided to m ake -it obligatory 
for all local au thorities to  conform  to 
these new  s tandards in any  fu tu re  hous
ing schemes, excepting those planned 
previous to  the w ar, extensions to  com
plete pre-w ar housing estates, or conver
sion of existing houses : Ceiling roses, B.S. 
67: 1938; C .I. conduit boxes, B.S. 820: 
1938; steel conduit fittings B .S. 31 : 1940; 
d istribution  boards, B .S. ~ 214: 1939 ;
cooker control units, B .S. 438 : 1941 ; 
sw itches, B .S. S16: 1938; lam pholders,
B.S. 52: 1941; fuses, B.S. 8 8 : 1939; P .I . 
cables, B .S. 48 : 1942; v .i.r . and  p .v .e, 
cables an d  flex’, B .S . 7 : 1939.
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Company News
N . G r e e n in g  a n d  S o n s , L t d .— I n t m .  

2}%  (same).
. H i c k  H a r g r e a v e s  a n d  C o . ,  L t d .—Intm . 
div. 2% (same).

G e n e r a l  E l e c t r ic  C o r p o r a t io n  (U .S.). 
— Q trly. 40 ets. (same).

J o h n . S h a w  a n d  S o n s .—F st. an d  iin. 
div. 10% (7.1%)), less tax.

. W e l l m a n  S m i t h  O w e n  E n g . C o r p . L t d . 
—Intm . on ord. 5% (same).

J o h n  B r o w n  a n d  C o . ,  L t d .—In tm . div. 
3s% tax  free (same), payable on Dec. 19.

C l i f f o r d  M o t o r  C o m p o n e n t s  L t d .—  
In tm . 7£%, less tax  (same), payable Ja n . 
31.

B r i t i s h  C o l u m b ia  P o w e r .—Q tr ly .  40c. 
per “  A  ” ■ sh. payable Ja n . 15, to record 
of Dec. 31.

B r i t i s h  R o l a  C o . L t d .—F s t .  and  fin. 
15%, less tax  (same). T radg. p ft. to  
Mar. 31, £ 6 6  463 (£54 714).

C a p e  E l e c t r ic  T r a m w a y s , L t d .— F s t .  
and  fin. 6 % (same). P ft. for yr. to  June  
30, 1945, £55 209 (£47 810).

B.' E . T . E l e c t r i c i t y  S u p p l y  C o.—Co. 
is to redeem  £144 466 4% deb. s tk . a t 
1 0 2  on Mar. 1 nexit, o u t of surplus re
sources.

L in c o l n s h ir e  a n d  C e n t r a l  E l e c t r i c .—  
Rev. to  Mar. 31, £S3 633 (£81 083), ineldg. 
£2 500 (£441) tax  recoverable. Ord. div. 
9% £34 875 (same).

J o s e p h  L u o a s  L t d .—T radg. p f t .  after 
undisclosed tax , defd. repairs a n d  contings. 
£370 270 (£340 426), obsolescence £50 000 
(same), res. fund £100 000 (same). Carry- 
fwd. £117 136 (£76 916 a fte r  £ 8  000 in- 
sta lm t. to  U niversity  of B irm ingham  
fund).

H e e n a n  a n d  F r o u d e  L t d .—T rdg. e tc ., 
p ft. to  Aug. 31, £64 000 (£5S 524). To 
staff fund, in t., fees an d  w .d.c. £10 177, 
lvg. p ft, £53 823 (£47 368). T axn.
£30 000 (£22 000). F in. div. 5% , and 
bonus 5% , bo th  same, payable Dec. 10, 
mkg. 15%, less tax , again. F w d. £10 156 
(£10 472).

A v o n  I n d ia  R u b b e r  C o .,  L t d .—N et 
pft. before taxn . £276 096 (£299 812). To 
tax n . £231 680 (£263 810), defd. repairs 
£18 000 (nil), w ar dam age nil (£3 140), 
pension fund £4 000 (same), pref. divs. 
£7 500 n e t (same), in tm . ord. div. 3% 
£4 453 (net) (same), fin. ord . div . 4% 
and  bonus 3% £10 389 n e t (same), mkg. 
10% (same), fwd. £38  184 (£38 110).

G r e a t  N o r t h e r n  T e l e g r a p h  C o .. L t d . 
(D enm ark).—R ep t. s ta tes  for each of jus. 
1940-43, incom plete aects. showed income 
which barely  covered expend, and  for 
each of these ju s . no div. was declared.,. 
R ep t. now issued for 1944 replaces th a t 
issued for m tg . in M ay last. R eceipts 
(incldg. ju s . 1939-43) w ere £1 645 661,

plus £818 550 brot. in . To exes. 
£1 418 433, div. 20% , and  exchge. loss 
£400 414, fwd. £645 364.

A l b i o n  D r o p  F o r g i n g s .—Tradg. p ft. 
for yr. to  Sept. 30, 1945, £14 665
(£60 938). Add E .P .T . repaym nt. £ 6  846 
(nil), ta x  res. no longer required  £ 6  0 0 0  
(nil), mkg. £27 511 (£60 938), less tax a tn . 
£3 599 (£43 000), leavg. £23 912
(£17 938). To deprecn. res. £3 000 (same), 
gen. res. £7 000 (nil), fin. div. 71% 
(same), mkg. 1 2 £% (same), plus bonus 
5% (nil) £13 125 (£9 375), fw d., £16 221 
(£15 434).

 ̂R. a n d  J .  D i c k  L t d .—-Trdg. p ft. (after 
E .P .T . and  defd repairs) for ju . to  Aug. 
31, 1945, £33 509 (£32 674), add o ther 
income, mkg. £39 732 (£38 882), to inc. 
tax, and  E .P .T . on pfts. of R . and  J- 
Dick, Inc. £20 436 (£22 944), .deprecn.
£121 (£1S6), d irs .’ fees £1 050 (same).
N et p ft. £18 125 (£14 702), to pref. div. 
£7 312 (same), fs t. and  fin. on ord. 15% 
(10%), less tax , £7 312 (£4 875), gen. res. 
£5 000 (nil), fwd. £11 928 (£13 427).

C a p e  E l e c t r ic  T r a m w a y s  L t d .—Prelim , 
s ta tem n t. yr. to Ju n e  30, reports increase 
in gross rev. of £93 000, b u t this has bn. 
accom panied b y  increase in workg. costs. 
Cap. expend, ams. to  £5 454. Replacem ts. 
res. increased by fu rth er £20 000. N et p ft. 
shows increase £7 400, a fte r increasg. 
reserves by £14 000 in  two of subsid. cos. 
for cost of contem plated im provem ts. and 
gen. renewals. P fts. for yr. were £55 209, 
plus £61 769 brot. in. To replacem ts. res. 
£20 000 (same), div. 6 % £29 473 (same), 
fwd. £67 505.

C a b l e  a n d  W i r e l e s s  L t d .—In  order to 
correct anji- erroneous impression th a t 
m ight be formed as a result of a  sta tem en t 
reported  to  have been m ade by Sir 
R aym ond Birchall, a t  B erm uda, th e  com- 
pan j' draws a tten tion  to  th e  different poli
cies" which have been adopted  by them  and 
bjr th e  General P o st Office, of which Sir 
R aym ond Birchall is D irector-G eneral, d u r
ing recen t years as regards ra te  reductions 
and facilities for th e  public. Cable and 
Wireless has continualR- pursued a  pro
gressive policy of ra te  reductions, w ith an 
estim ated benefit to the general public 
which is now approxim ately £ 1 250 000 per 
annum . In  the case of th e  General P ast 
Office, i t  is pointed ou t th a t  in recen t years 
the inland postal ra te  has _ been raised 
from Id. to  2 |d . ,  th a t  th e  inland parcel 
ra te  has been increased, th a t  the inland 
telegram  ra te  has been increased from 6 d. 
for twelve words to  Is. for nine words, 
th a t  there  has been a 15 per cent, su r
charge on telephone rentals, and  th a t 
cheap telegraph and. telephone facilities 
have been suspended.
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Commercial Information
Mortgages and Charges

N o te .—  T he Com panies A c t  o f  1908 provides th a  
every M ortgage or Charge s h a ll  be registered w ith in  
21 d a ys  ąfter its creation , a n d  th a i every com pany  
shall,  in  its a n n u a l sum m ary ,  specify the to ta l am ount 
o f debt due fr o m  it in  respect o f mortgages or charges. 
The following mortgages a n d  charges have been 
registered. The to ta l debt prior to the present creation, 
as shown in  the a n n u a l sum m ary ,  is g iven— m a rked  
w ith  an  *—follow ed by the date o f the sum m ary ,  but 
such to ta l m a y  have been reduced. t

A d a m  H il c -e r  L t d . London, E .C ., optical 
and  astronom ical in s trum en t m krs.—Nov. 
9, m ort. and  charge, to M idland B ank L td ., 
securing all moneys due or to  become due 
to  the B an k ; charged on 77 and  79, Cam
den R oad, 24 and  3 7 a /47 (odd), R ochester 
Place, 2 , R ochester Mews, bnd  90/100 
(even), St. Pancras W ay, N .W ., together 
w ith m achinery, e tc ., also general charge. 
*£20 000. O ct. I I ,  1945.

E l e c t r i c a l  a n d  I n d u s t r i a l  I n v e s t m e n t  
Co. L t d . ,  London, W .C.— Oct. 31, £200 000 
debs, w ith  a prem ium  of 2  per cen t., 
secured by a T ru s t D eed da ted  Oct. 30, 
1945; general charge. *£202 899. Feb. 
28, 1945.

E r n e s t  T u r n e r  a n d  C o . ( S a l f o r d ) L t d . ,  
engrs.—Nov. 9, deb., to  Mosley Street 
Nominees L td ., securing all moneys due or 
to  become due from the co. to  Williams 
D eacon’s B ank  L td ., general charge. *Nil. 
Ju ly  4, 1944.

Coming
Friday, December 7 (To-day).

ILLUMINATING ENGINEERING SOCIETY, BIR
MINGHAM CENTRE.—Im perial Hotel. Annual 
dinner. 6 p.m.

Saturday, December 8.
JUNIOR INSTITUTION OF ENGINEERS—39, Vic

to r ia  Street, S.W.l. P resentation  of aw ards. 
P residentia l address, "  Atomic E nergy,” Sir
G. P. Thomson, F.R.S. 3.S0 p.m.

Monday, December 1d.
I.E.E., N.E. CENTRE.—Newoastle-on-Tyn«.

“ Factors Influencing the  Design of E lectric 
L ighting  In sta lla tio n s for Building In terio rs ,” 
R. O. Ackerley. 6.15 p.m.

Tuesday, December 11.
I.E.E., RADIO SECTION—London, W.C.2. 

Discussion, " The Servicing of Radio and Tele
vision Receivers,” R. C. G. W illiam s. 5.30 p.m.
 E. 3IID. SUB-CENTRE.—Leicester College of
Technology. Jo in t m eeting w ith Leicester 
Association of Engineers, “ A Survey of X-rays 
in Engineering a n d  In d u stry ,” V. E. Pullin. 
S.SO pun.

I.B.E., N.W. CENTRE, INSTALLATIONS GROUP. 
—“ Excess-Current Protection by  H.R.C. Fuses 
on Medium-Voltage C ircuits,” R. T. L ythall.
5 p.m.

ILLUMINATING ENGINEERING SOCIETY — 
E.L.M.A. L ighting  Service B ureau, 2, Savoy 
Hill, W.C.2. “ B rig h t L ight Sources,”  Dr.
J . N. A ldington. 6 p.m.

Satisfactions
M i t c h e l l  E l e c t r i c  L t d . ,  B ’ham .—S a t’n. 

Nov. 8 , of m ort. reg. A pr. 15, 1942.
R . J .  K e m p  a n d  Co. L t d . ,  Coalville, 

elec. engrs.— S at’ns. Nov. 9, £4 000 (not 
ex.) and  £ 6  000 (not ex.), reg. Mar. 30, 
£ 6  000 (no t ex.), reg. Ju ly  16, £2 000 (not 
ex.), reg. Sept. 6 , and  £ 2  000 (not ex.), 
reg. Dec. 15, 1943.

Applications for Discharge
E l l i o t , George Stanley, 70, R u p ert 

S treet, N orwich, electrical engineer. D ate  
of hearing, Dec. 17, 1945. 2.30 p.m .,
Shirehall, Norwich.

R e i d , A rthur, Bridge S treet, N eston, 
Chester, and  carrying on business a t  the 
sam e address, radio specialist. D ate of
hearing Jan . 24, 1946, 10.30 a .m ., The 
C ourt House, Pilgrim  S treet, B irkenhead.

Notice of Intended Dividend
T o s s w i l l , F ran k  Oliver, 60, W odeland 

Avenue, Guildford, and  lately  carrying on 
business a t  15, P ortsm outh  R oad, Guild
ford, electrical engineer. Claims . to 
be sen t b y  Dec. 14, 1945, to  th e  T rustee, 
Mr. A rthu r H arold  W ard, London
(Suburbs) and Southern  D istric t, 42, 
T avistock Square, W .C .l, Official R eceiver.

Events
Wednesday, December 12.

I.E.E., TRANSMISSION SECTION.—London,
W.C.2. " Mechanical Stresses in T ransform er
W indings,” Dr. lu g . E. Billig. 5.30 p.m.-----
SHEFFIELD SUB-CENTRE.-Central L ibrary . 
V isit of tlie President, Dr. P. D unsheath. 7.15
p.m. SCOTTISH CENTRE— Edinburgh. "  The
Place of R ad ian t B ielectric and Eddy C urrent 
H eating  in the  Process H eating Field,” L. J .
C. Connell. 0 . W. H um phreys and J . L. 
RyeIX)ft. 6 p.m.—S. MID. STUDENTS’ SECTION.— 
Birm ingham . S tudents’ Lecture, “ The 
M easurem ent and  Reduction of Noise,” Dr. 
A. J. King.

INSTITUTE OF WELDING. E. COUNTIES 
BRANCH.—Ipswich. “ E lectric S tud Welding 
and W elding T ransform ers,” A. II. Bent.
Thursday, December 13.

I.E.E., INSTALLATIONS SECTION.—London.' 
W.C.2. “ M ineral-Insulated M etal-Sheathed
Conductors,” F. W. Tomlinson and  H. M. 
WTight. 5.30 p.m.
Friday, December 14.

I.E.E., MEASUREMENTS SECTION—London, 
W.C.2. " A Precision A.C./D.C. C om parator
for Power a n d  Voltage M easurement, G. F. 
Shotter an d  H. D. Hawkes. 5.30 p.m.

r o y a l  i n s t i t u t i o n — London, w .i. "T he. 
U tilisa tion  of N uclear Energy,” M. L. 
O liphant, F.R.S. 5.15 p.m.
Saturday, December 15.

I.E.E., n .  m id. S tu d e n ts ’ s e c t io n —Leeds. 
"  Power T ransform er M aintenance." A. E. 
Shearer. 3.30 p.m.
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•  The superior design evidenced in the mechanical details and 
in the electrical control gear is the result o f real knowledge of 
your requirements.
•  Automatic control o f accumulation by Marshall Richards 
patent gear reduces to a minimum the amount o f supervision 
required.
•  The highest possible output efficiencies will be obtained — and 
m aintained— on these Marshall Richards machines.

M A R S H A L L  R I C H A R D S  M A C H I N E  C O .  L T D . ,  
Britannia Works, Gainsborough, Lincolnshire.

A S i x - b l o c k  
Machine for drawing 
High Carbon Wires, 
22" Blocks, 20 H.P. 
Motors. With auto
matic gear for control 
o f  a c c u m u l a t i o n .  
Motors up to 30 H.P. 
can be fitted and a 
wide range of finish
ing speeds given.

J l s  A T e n - b l o c k  
Machine for High 
C a r b o n  St ee l s ,  8" 
B l o c k s ,  l i  H. P .  
Motors. With pro
vision for dry or wet 
drawing on the last 
three blocks. Motors 
o f higher power can 
be fitted with finish
ing speeds to suit 
your job.

MARSHALL RICHARDS NON-SLIP (Accumulation Type) Multi- 
Hole Machines.
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VULCANIZED FIBRE INSTRUMENT WIRES 

INSULATING MATERIALS
EBONITE, BAKELITE

S h o u ts , Rods, T u b e s  a n d  M ach in ed  S h a p e s

LEATHEROID Sheets, Rolls, etc.
“  CLIFTEX ” Insulating Tapes. 

Insulating Staples, Jointing, Presspahn.

MOSSES & MITCHELL LTD
6 0 -6 8 , Ironm onger Row, London, E.G.1

WEST INSULATING COMPANY
.  LTD.,

2, Abbey O rch ard  Street, 
W estm inster, London, S.W.1

There's a

ROCKMAN 
SO LD ER 

It GUN

W ith Push-Button W attage Control.
Enquiries invited 

PHONE 
ARDwick 2672

Rockman Engineering Co. Ltd. 
16 -18 Russell S fe e t ,  
MANCHESTER, i.

EV ER Y  TYPE 
OF WORK

SOLDER G U N  No. 5

Momentary Push 
Button ControlDOOR SWITCHES

I Amp. at 250 Volts. “ S IM PLEX TYPE

Push for 
« ON ” 

No. I960

Both also 
a rranged  
w ith  ball 
opera t ion .

4 Amps, at 500 Volts & I0 Amps, at 250 Volts,

Push fo r  “ ON 
No .21250

Push for  " O F F  
No. 26330.

A. P. LUND BERG &  SONS, LTD., 491/493, LIVERPOOL ROAD, HO LLO W AY, LONDON, N.7
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BEFORE ENTERING IN TO  
COMMITMENTS

don’t  fail to write for details

S A N T O N  Lm
NEW PORT 15 (Mon.)

T elephone  71211-3

s  e  t h i n g  h

n „ ***
z r c n l  fCr e lf



A T L A S  LAM PS
Nothing hotter hot tom to ligh t

THORN ELECTRICAL INDUSTRIES LTD., 105-109 Judd St., London, W X .I. Phone: Eujton 118) 
N orthern B ranch : 55 Blossom Street, M anchester. Phone: Central 7461 
N.-E. D epot :46  Sandhill, Newcastle-on-Tyne, I. Phone : N ew castle 24068

msMm
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Everyone’s ‘ sold ’ on Atlas Lamps !
There is extra profit for you in every 
sale. There are extra good discounts 
too, attractive sales aids, and perfect 
freedom to stock other makes of 
good lamps if  you like. Y our cus
tom ers like A tlas because they are 
obviously such excellent lamps and

last so long. W e are proud of 
the perfection o f  A tlas Lamps and 
our advertising is saying so every
where— in every m ain thoroughfare, 
regularly in the national and p ro 
vincial daily and evening papers and 
magazines. G et in on A tlas— write 
today for terms.
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-W  N E W , c a t H f w c r  

a n t /  e x fM M e / a U e  

lor the intake 
ofr electricity -

This small, compact, attractively designed and finished unit merits 
full investigation by all who are responsible for arrangements in 
connection with the intake and distribution of electricity in both 
large and small buildings. Incorporating many improvements and 
advantages over the old and out-of-date system —“ C E M D U ” 
also provides facilities for endless extensions with the minimum of 

W rite for full particulars from the sole manufacturers :

nA*L|5l.E
( ^ E L E C T R I C A L  ^
M A N U F A C T U R I N G  C O .  L T D .
B e n t c l i f f e  W o r k s ,  E c c l e s ,  L a n c s .
Phone: Eccles 1691/2/3/4 ‘G ram s: “ Carlectric”  Eccles
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Your enquiries invited 
for early deliveries of

Thermal Storage Heaters 
in fo llow ing  capacities.
IJ  gallons, 3 gallons and 
20 gallons“ Tw o in O ne .”

Also Im m ers ion  H ea te rs  
(I, 2 o r  3 k.w.) for con
v e r t i n g  e x i s t i n g  H o t  
W a t e r  Systems.

H O T R I C  L I M I T E D
Sales Office : 198 F o reS t . ,  Edm onton , N. 18

Telephone : Tottenham 1321.

H : i J  O ffice  : Hotric Works, Broxburn, West Lothian, Scotland

e f f i c i e n t

W h o l e s a l e

S e r v i c e !

■et
-----------  ^

S W I T C H  & F U S E  G E A R

W I R I N G  E Q U I P M E N T '
A N D  A C C E S S O R I E S
F L U O R E S C E N T  L I G H T I N G ---

E L M A  L A M P S
--- D O M E S T I C  A P P L I A N C E S

--- VAN DORN AND WOLF TOOLS.

C .M .A . SA N D ER S. M .E.M ., M.K

C R A B T R E E ,  W Y L E X ,  N E T T L E ,
------ B R I T M A C .  B E N J A M I N ,

—

------ C O O L I C O N  B L A C O ,  T E N B Y

MMCtgmMW
Send enquiries and orders to .

................ ......... ............. ...... .......... ........ ......x
_

R? JOHNSON, CLAPHAM & MORRIS LTD.
7-9, SWAN STREET. MANCHESTEF 4.

'Phone; O EAnsjate S 49 i 1
HEAD OFFICE JACEM HOUSE. TRAFFORD PARK. M/c 17

M I C A
I F you are users o f Mica o r Micanite, we should welcome 
* the opportun ity  o f giving you specimen quotations and 
supplying samples fo r prototypes. You w ill find us keen, 
enthusiastic people. The good service which we rendered 
cheerfully and w illing ly during the war won us a host o f 
friends, and we never lose any opportun ity  o f building 
goodwill.

Your enquiries w ill be welcomed.

LANGLEY LONDON LIMITED.
161 BO RO UGH HIGH S TR EET , LONDON, S.E.1
P h o n e]: H O P  294* (4 l in e s ) .  G r a m s :  L a g ly co l,* ,P h o n e ,|L o n d o n .

Mica Strips, Stampings, Segment Separators, Condenser Plates, 
Micanite Tubes and Bushes.
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. .
RESISTANCE TEST— Low resistance o f contacts is the  a lm o fW y le x . Here is 
shown a section of our Laboratory where resistance o f components is observed. 
The functional e^ciency o fW y le x  products is maintained by this constant testing.

W if/ e rm u stb e  q c c d

GEORGE H . SCHOLES & CO.. LTD.. w y l e x  w o r k s , w y t h e n s h a w e , Ma n c h e s t e r .

Telephone: W y:henshaw e 2251/2. Telegram s: "  K ilow att.”  M anchester.

 5 K 0 H -----------
(Regd. Trade-Mark)

VARIAC 
TRANSFORMERS»

(B r it is h  P a te n t  N o . 439567)

PROVIDE THE MOST ECONOMIC METHOD FOR 
ACCURATE A.C. VOLTAGE AND CURRENT 

CONTROL

A COMPREHENSIVE RANGE OF ENTIRELY 
BRITISH MADE V A R I A C  TRANSFORMERS 

IS N O W  AVAILABLE

P ic a s e  a l lo w  a s  to  s e n d  y o n  a  co p y  
o f  o u r  d e s c r ip t iü e  c a ta lo g a s

T h e  Z E N IT H  ELECTRIC  CO. L td .
Z en ith  W o rk s, V iilie rs  Road, 

W illesden  G reen , London, N .W J

Phone : W/Uesdcn 4087-8-9 
Grams : "  Voltaohm, Phone, London **
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DURATUBE tWIRE L T D s g
^<FEITHAM-MI DD LESEX^-Æ '&fi

tyuiAltvoU/i 
f& flie n c U . .

O U R A W IR ES OURACABUS

1 0  N D E  X • L T 0
MANucACTuaim or m a i l

'*z%VkYzuj kHmivnoid-ic*2c* \ n o  .

a« !..

For accurate 
Tem perature, 
measurement 
and control.

Koiofherm
W — E C f  I 11 I E Ü E E G E B 1

T H E  B R IT ISH  R O T O T H E R M  C O .,  L T D ., 
M e r to n  A b b e y , S .W .I9 . Liberty 3406.

LO N D EX  R E M O T E  CO N TR O L  
of S TR EET  
LIGHTING

MAINS.

L/GH 751
MASTER

SiV/TC R XELÀY.
m o rw //? £ . RELA

RATJTRY.

UGffTS.

M A/f/S

This sim ple arrange 
m en t In w ide use.
Ask for leaflet 104/EL

in mind
It’s a nam e to rem em ber where internal 

telephonic com m unication is concerned, 
for a service that combines 

reliability w ith efficiency, economy 
w ith value. Ericsson is the name. 

Rem em ber to consult us.

ERICSSON TELEPH O N ES LTD . 

56, K ingsw ay, London, W.C.2. 
(T e l. HO Lborn  6 9 3 6 ;
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Cables and Flexibles
T h e  w id e  ra n g e  o f  'A S H T O N  ’ C a b le s , F lex ib le s  a n d  C o rd s  in c lu d e s  ty p e s  
an d . fin ish es  to  m e e t  e v e ry  r e q u i r e m e n t .
M a n u fa c tu re d  u n d e r  th e  s t r i c t e s t  la b o r a to r y  s u p e rv is io n  th r o u g h o u t  

an d  fin ish ed  to  p e i fe c t io n  : th e y  a r e  o f  th e  f in e s t q u a l i ty  o b ta in a b le . 
S u p p lie s  a r e  a v a ila b le  f r o m , n u m e ro u s  d i s t r i b u to r s  th r o u g h o u t  th e  

c o u n try ,  b u t  in  ca>e o f  d iff icu lty  in  o b ta in in g  y o u r  re -  
. q u i r e m e n ts  w r i t e  d i r e c t  t o  th e  m a k e rs .



ASD.4Ï
up to 25 hi

The well -known,  wide  range 
of  Air -B reak  S ta r te rs  made 
by M e c r o p o l i t a n - V i c k e r s  
has now  been ex t e n d e d  by 
th e  addit ion o f  th e  Type 
A AT 41 . A u t o  Transfo rm er .

M ay we send you leofiels ?

5>U°7£
W  y s  

P0L1TEÇHNJK!
A S D .  2 1  | g  
up to 12HHp.

ht aids.. wductiou I M P R O V E  Y O U R  L I G H T I N G  in consultation with 
ETROVICK'S ILLU M IN ATIN G  E N G I N E E R S

f r io te d  i a  G ra a t B rita in  h y  S t  r  a  k  a a  B r o t h e r s  L t d . ,  194-200, B ish u p saa te , K .C  an d  n u b l f s h i ' i T h ?  
B a a a  B , O T H E R S , L t d ., a t  B ouverie H ouse . 151. F lee t S tree t. I-oAdon, E f c . I . - F r id a y ,  D p m b c r T. 1945

h a / so:
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