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DISTRIBUTION 
FORMERS

trausformersjof the type  
are quite trouble-free and 

have been operating for m any years . . . .  g iv 
ing com plete satisfaction by their efficiency  
and durability.
P ioneers in  the developm ent o f the power 
transform er, Ferranti have never deviated  
from  the rigorous standards o f m anufacture  
originally  laid down to ensure the primary 
essential o f re liab ility .

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

FT42B



C ore and windings of 
6 0 -  M V A I 3 2 / 3 3 - k V  
transform er supplied to  
CEB.

ELECTRICAL —-------------------------------    LT D .
TRAFFORD PARK — MANCHESTER 17.

E/A60I

Survtch urhen daylight fades

THE ELECTRICIAN 29 NOVEM BER, 1946
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WE REGRET OUR INABILITY TO KEEP OUR FRIENDS 

FULLY SUPPLIED WITH 

' (§) SWITCH AND DISTRIBUTION GEAR 

WE HOPE TO MORE THAN SATISFY EXISTING DEMANDS 

WHEN THE CERAMIC POSITION IMPROVES 

IN THE MEANTIME PLEASE REMEMBER THAT WE ARE 

DOING OUR BEST UNDER DIFFICULT CONDITIONS

BILL SW1TCHGEAR LTD 
ASTON LANE. PERRY BARR 

BIRMINGHAM-20
LONDON.' GLASGOW.

BELFAST. 
BURTON-ON-TRENT

M AN CH ESTER
H.H.POLLARD.

8 RÀMHALL

phone:birchfields soil crams: 'b il $witc£ b h a m .

29 NOVEM BER 1946
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S IN G  a 
a ra cte ris tic  

a safeguard against 
t r o u b le  fro m  t r a n s ie n t  
voltages, Hunts Metallised 
Capacitors give reliable ser

vice, have low losses at power frequencies and an overwhelming advantage of 
small size —  being in volume only one third of foil and paper types. Full 
details upon request of this new development —  yet another product of 
H u nt’s specialisation over many
years of exclusive experience in O N E  T H IR D  N O R M A L  V O L U M E  

capacitor design and manufacture.

C A P A C I T O R S
TRAD E M ARK

I N D U S T R I A L S
M etallised  Paper

Cap.

Tubular Type 
.5 uf ...
5 uf ...
8 uf ...
8 uf ...

Rectangular Type 
70 uf ... 250

Volts.

500 D.C. wkg. 
250 A.C.
250 „
250 „

Ov e rall
Case

D im e n s io n s.

I* dia. x 2 3 ' long
iV .. x 3 i ' ..
2 ' .. x 2J* „
It' .. * 5'

•I' x 3 J 'x S *

A. H. HUNT LIMITED 
LONDON • S .W .I8 • Established 1901

SM ALL  C O M P A S S  

DEVELOPMENT

THE ELEC TR IC IA N 29 NOVEMBER 1946
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THE AUTOMATIC COIL W INDER & 
ELECTRICAL EQUIPMENT CO., LTD.
WINDER HOUSE. DOUGLAS STREET, LONDON, S.W.I 

Telephone: Victoria 3404-9

T h e  photograph shows 

a b a ttery  of “  D ouglas” Fully 

A utom atic M ulti-W inders, the most 

economical proposition for winding large 

numbers of coils simultaneously, with 

many thousands of turns, with or 

w ithout paper interleaving.

This machine winds coils from  J inch to 

6 inches in length, and from § inch to 

inches in diam eter, the maximum 

width of paper being 12 inches. Up to 

as m any as 12 coils can be wound 

simultaneously.

The paper interleaving is fully auto

m atic and has a constant overlap. The 

machine will stop a t a predeterm ined 

number of turns.

F u l l y  d e s c r i p t i v e  l e a f le t  o n  a p p l i c a t i o n .  

Manufactured by :

Running Speed: 
Variable from 500 to 3,000 

R.P.M.

Wire Gauges:
47 S.W.G. to 30 S.W.G. 

Dimensions of Machine: 
53 x 39 x 53 Inches, 

Nett Weight: 446 lbs.

29 NOVEMBER 1946 THE E LEC TRIC IA N
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Manufactured by :

T H E  M I C A N I T E  & I N S U L A T O R S  CO.  LTD.
Empire Works, Blackhorse Lane, Walthamstow, London, E. 17

Manufacturers of M IC A N IT E  (Built-up M ica Insulation). Fabricated and Processed M ICA , PA XO L IN  
(Synthetic-resin laminated sheets, rods, tubes and cylinders). H IGH -VOLTAGE BU SH IN G S  and 
TERM INALS for indoor and outdoor use. EM PIRE  varnished Insulating Cloths 
and Tapes and all other forms of Electrical Insulation. Suppliers 
Vulcanised Fibre, Leatheroid, Presspahn, etc. Distributors of Micoflex- 
Duratube Slcevings and Kenutuf Injection Mouldings (P.V.C.).

THE ELEC TRICIA N  29. NOVEMBER 1946
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THE EDISON SW AN ELECTRIC CO. LTD.. 155 CHARING CROSS ROAD. LONDON. W .C.2 

29 NOVEM BER 1946 THE ELEC TRIC IAN



FERGUSON, P A IL IN  L IM IT E D
M A N C H E S T E R .  11

phone . DROYLSDEN 1301 (8 lines) 
BIRMINGHAM : Erdington 3775

N G L A N  D
LO N D O N : Temple Bar 87112 

GLASGOW  : Central 5080

THE ELEC TRICIA N 29 NOVEMBER 1946

Performance and Advantages summarised :—

•  H IGH  O P E R A T IN G  SPEED  

© L O W  O IL  C O N T E N T

•  D O U B L E  B R E A K  PER PH A SE

•  E C O N O M IC A L  S P A C E  R E Q U IR E M E N T

•  V E R T I C A L  IS O L A T IO N  

0  IN SPE C T IO N  IN  SITU

For further particulars apply to :—

The
Circuit Breaker



M Â Y ^ B E /’W à l É S M |

PLASTICS AND THE 
MODERN CAR

Many motorists appreciate 
the cleanliness, permanence 
and slick design of Plastic 
motor car fittings.
Standard woodflour filled 
“ R O C K IT E ” m o u ld in g  
material was chosen for this 
dashboard, control knobs and 
steering wheel centre cover.

“ CELLOMOLD ” Cellulose 
Acetate moulding material 
was used for the covering of 
the steering wheel, which is 
warm to the touch, clean and 
retains its polish. Suitable 
materials are available in a 
range of colours to meet 
special wishes.

*

THE ELEC TRIC IAN

F. A. HU G H ES  & CO.
LIMITED

A B B E Y  H O U S E ,  B A K E R  S T R E E T  
L O N D O N ,  N .W .I

Telephone: Telegrams:
WELbeck 2332-6 Distancing, London

29 NOVEM BER 1946
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IMPERIAL CHEMICAL INDUSTRIES LTD.
PAINTS DIVISION ■ SLOVGH, BUCKS.
(successors to N obel Chem ical Finishes L td .)  T e l.: S lough 23851

D . 1-703

THE ELEC TRICIA N  29 NOVEM BER 1946

O n  W a t c h . .  • It is the job of the railway look-out
m an to keep on  the alert, using his eyes and ears to safeguard the 
lives of his fellow-workers. T he Paints D ivision o f I.C.I. regard 
it as their job to safeguard by constant research and developm ent 
work the interests of the firms w ho use their products. Co

operation on  painting problems and inform ation  
on  new  finishes and finishing processes are only two 
examples o f the service on  paints w hich  is backed 
by the technical and production resources of
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F R A C T IO N A L  
H O R SE P O W E R

MOTORS
The most 

popular in the 
country

29 NOVEM BER 1946 THE ELEC TR IC IA N

V e r t ic a l,  H o r iz o n ta l,  
o r  In c lin e d  M o u n t in g

Sizes from i  H.P. to I H.P. 
Three-phase up to  550 volts 
Single-phase up to  250 volts 

D.C. up to  520 volts

T H E  B
A31-U

direct mounting 
on the machine

. •  •

B T H  p r o du c t s  i n c l u de  a l l  
k i n d s  o f  e l e c t r i c  p l a n t  a n d  
e q u i p m e n t  ; a n d  M a z d a , 
M e r c r a ,  a n d  S o d r a  l a m p s .

B



TAYLOR TI
leaders in electrical porcelain

& L . T .  I N S U L A T O R S .  D I E  P R E S S I N G S ,  L O W  L O S S  C E R A M I C S

HEAD  OFFICE: EASTW O O D . HANLEY, STAFFS. L O N D O N : 125 H IGH  HOLBO RN, W .C.I
Factories at Hanley, Stone and Longton, Staffs. 

Telephone: Holborn 1951-2 and Stoke-on-Trent 5272-4

THE E LEC TRIC IA N

TASfTT 52

29 NOVEMBER 1946

Industrial grime and salt, w ith damp, 

current leakage over the surface of any insulator.

So now  we have developed surface glazes that 

are m ad e to leak at a pre-determined rate, thus 

providing a sort of safety valve —  or governor — 

that keeps the voltage gradients stable. I t’s 

just one example of T .T . enterprise — one 

example o f the fact that, where insulation is 

concerned, Taylor Tunnicliff always lead.

I f  jo u  are interested in this development please ask for  

more information.
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CRYSE
^ B 'f t a / n e k e é

F I F T Y  Y E A R S  O F  
Q U A L I T Y  &  S E R V I C E

B IR M IN G H A M
B R IG H T O N
B R IS T O L

B U R Y  ST  E D M U N D S
C A R D IF F
G L A S G O W

L E E D S
L E IC E S T E R
L IV E R P O O L

L O N D O N
M A N C H E S T E R
N E W C A S T L E

RAGLAN CASTLE

Founded in the reign of Henry V and is a relic 
of a splendid Tudor Palace retaining some of its 
old fortifications

29 NOVEM BER 1946 THE ELEC TRICIA N
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H O P K I N S O N
MOTORS & ELECTRIC COMPANY LIMITED 

S P E C IA L  R A N G E :

Three-phase Induction Motors from Vi Horse-power 
Repulsion-start Induction-run Motors

H E A D  O F F IC E : G R A N G E W A Y  • K IL B U R N  • L O N D O N  • N W 6  

T E L E P H O N E : M A I DA V A L E  9306 (3 L IN E S)

C A B L E S: O R 1 G IM O T O R  L O N D O N

A. C. S C O T T  & Co. Ltd.) C R O M A L O Y  H O U S E ,  C IT Y  RD., M A N C H E ST E R .

here's wires
m l

d.m. A.S.I.

THE ELEC TRICIAN 29 NOVEM BER 194s

A nd, o f course, there  are pitfalls and  
snares, w hich trip  up  the unw ary, pa r
ticularly when it comes to E lectrical 
Resistance W ires.

W e have specialized on this one su b 
ject for a long tim e, and w hat we know  
about it m ay, in  consequence, be very 
helpful to you.

Y our problem s will be welcome.

ELECTRICAL RESISTANCE WIRES

f.
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STERLING CABLE CO. LTD . QUEENSWAY . EN FIELD  . M ID D X  . TEL : HOWARD 2611

29 NOVEM BER 1946 THE ELEC TRICIA N

The combination of copper, ru b b er, synthetics, plastics, and  textile fabrics, with 
vision, technical ability, and  a w ealth of experience, p rov ides industry  with insulated 
C o n d u c to r s  o f  o u t s t a n d i n g  m e r i t .  N o m a t t e r  w h a t  y o u r  n e e d ,  STER L IN G  
can fill it —  efficiently. And if you req u ire  a 
specially  p re p a re d  cable for an unusual pu rpose  
w e can h e lp  you also. W rite to-day for full information 
and  sam ples and  p rices of the cable that interests 
you NOW.
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C.I.GrOund ;
Box with Terminal 
Scaling Chamber & Gland

B 1223 :Typc 4-way. 15-Amp 
Switch & Fuse Board

B 7313 Type 5-Way. 15-Amp 
Fute Board with Plug Inlet

W E A T H E R P R O O F  
Cl. FUSE & SWITCH 

FUSE BOARDS 
HEAVY C.I. GROUND 

BOXES

Fo r Elect r i c  L ight ing  

and Power,  

Transmiss ion ,  

C o m m u n i c a  tion,  

P o r t ab le  Tool s ,  etc.

Current Price List cancelled. Nezo List available.

Manufactured by SIMMONDS & STOKES LTD.
VIC TO R IA  H O U SE . SO U T H A M P T O N  R O w / l O N D O N , W .C .I H O LB O R N  MU

THE E L EC  TRICIAN 29 NOVEM BER 1946
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P I G M Y  U P  T O  6 0 0  a m p s
2 5 M V A  A T  3 , 3 0 0 VO LTS

THREE PILLARS OF WISDOM

R E Y R O L L E HEBBURN-ON-TYNE

29 N O V li'ABER 1946 THE ELEC TRICIAN



' J 'H E  D S  C ooker C ontrol U n it 
is a com pact yet efficient 

switch and plug unit. I t  includes 
a 30-A double-pole sw itch for 
th e  cooker and the  famous D S 
F used  P lug  and Socket for he 
kettle.
Conduit Holes are provided at 
top and bottom for cable entry 

but may be provided elsewhere 
to special requirements.

Announcement of D.S. Plugs Ltd., Manchester, London, Glasgow.

BYRON STREET : PRESTON P H O N E  : 3 9 2 2

M akers of all kinds o f  wood and steel reels for the 
electric wire and cable trades. 
Our speciality Steel flanges with very strongly beaded 
edges in a wide range o f diameters.

Try REELS LTD. for Rvd £fficient

THE ELEC TRIC IAN 29 NOVEMBER 1946
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X . ' ' "  ' — ■*--—  ' ' — ■> VOUR ELECTRICAL WORK AND BE SURE ***--

Sole M a n u fa c tu re r s :  DURATUBE & W IRE LTD., FELTHAM, M ID D LESEX

OUBACABL.ES.DURAWIRES

r*\fhu
0StHMUi i *

Owing to the demands of the Export 
Market, supplies are at present limited, 
but Dealers are assured of fair distribu
tion through the usual channels.

The.BRlTISH VACUUM CLEANER&, ENG.C?L™ 
S S S S S i  Goblin Works. Leatherhead. Surrey

T h e  f a m o u s  n a m e  of  G O B L I N  . . . for  so m a n y  y e a r s  t h e  
s y n o n y m  o f  q u a l i t y  in t h e  V a c u u m  C l e a n e r  m a r k e t  . . .  is 
y o u r  a s s u r a n c e  o f  a r e a d y  s a le  for  G O B L I N ' S  inc reas in g  
r a n g e  of  D o m e s t i c  E l e c t r i c  A p p l i a n c e s .  E l e c t r i c  A l a r m  
C lo c k s  a n d  H e a t  C o n t r o l l e d  I ron s  fo l l o w  G O B L I N  E l e c t r i c  
C le a n e r s ,  w i t h  A u t o m a t i c  T e a - m a k e r s  t o  b e  a d d e d  to  t h e  
list in th e  n e a r  fu tu re .

PROFIT BY THE PREFERENCE 
FOR © @ iy iM  PRODUCTS

29 NOVEM BER 1946 THE E LEC TRIC IA N
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SOLDERING IRON for INDUSTRIAL USE

M a d e  in  E n g la n d .

W .  T. H E N L E Y ’S  T E L E G R A P H  W O R K S  C O . LT D ., Eng inee ring  Dept. 
51-53 H a t to n  G a rd en , L ondon , E .C .I.

It’s h o t—all the  tim e ! T hat’s because 
heating elem ent is housed in sid e  th e  b i t  in 
the  Solon Electric Soldering Iron. Soldering 
is easier; you get a neater, cleaner job In 
less tim e. All Internal connections are 
housed at end of handle, away from 
heat. A robust cord grip 
prevents sharp bending 
of th e  flexible lead.

Com plete w ith 6 ft. 
Henley 3-core flexible 

Solon Irons are made for the  
following standard voltages — 

200/220, 230/250, Illustration shows 
a I2S w att standard model.

THE E LEC TRIC IA N 29 NOVEM BER 1946
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7

Power Factor C orrection is th e  basis of 
the efficient use of Power. It reduces your 
power bill and saves fuel. It ensures mini
mum demand in cu rren t for every load,

PROFIT BY OUR EXPERIENCE
Dubilier Capacitors pay high dividends 
effecting a saving in th e  cost of A.C. supply, 
and they quickly pay for themselves. They 
have no moving parts, require minimum 
of m aintenance and they are absolutely 
reliable.
O ur experts will carry ou t a full Inves
tigation of your present power facilities 
and advise you accordingly w ithout cost 
o r  obligation to  yourself.

POWER FACTOR 
CORRECTION 
CONDENSERS

DUBILIER C O N D EN SER  CO. (1925) LTD.. D U C O N  W O RKS, V IC TO R IA  ROAD, NO RTH  ACTO N, LO N D O N , W.3 
D3 Phone : Acorn 2241 (5 lines) Telegrams : Hlvoltcon, phone, London Cobles': Hlvoltcon, London. Marconi International Code

Do you know 

when.fire will

break out in

your premises?

W R IT E  F O R  
A D V I C E  O N  
Y O U R  O W N  
P A R T IC U L A R  

RISKS

THE

NATIONAL
F I R E  P R O T E C T I O N

C O M P A N Y LIMITED,
A R G O SY  W O RK S 

K IN G ST O N E  R O A D  
L E A T H E R H E A D  • SU R R E Y

Telephone: L E A T H E R H E A D  2208

Be prepared against such a 
possibility. Install “ National ” 

the most efficient fire 
fighting equipment on 
the market and take 
advantage of our main- 

service to en-,, 
sure you are always 
ready to combat the 
danger wherever and 
whenever It threatens.

29 NOVEM BER 1946 THE ELEC TR IC IA N
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H .C . p a c k  . . .
a new  p a c k in g  

m a te ria l fo r  hom e  
a n d  e x p o rt goods
I n  1943 we in troduced  F lax  R ug as a 
packing agent. Since th en  thousands of 
tons have been used by G overnm ent 
D epartm ents and Com m ercial U n d e r
takings. I t  has proved excellent for the 
purpose.

O utstandingly  resilient under great press
ure , i t  is em inently  suitable for packing 
m achinery parts. Fragile articles such as 
electrical equ ipm ent, glassware, etc. are 
perfectly cushioned. A pproved by the  
B .O .T . and M .O .S . D elivered pressed 
packed. Sam ples and prices from  :—

HENDERSON CRAIG & CO., LTD.
PROCESSORS

19 SURREY ST., STRAND, LONDON, W .C .2
Telephone : Temple Bar 1637 'Telegrams; Craig, London

FOR QUALITY & SERVICE 
FOR THE (H.C>) T a n

T̂ S  IS THE BOOK. YOU 
WANT

I F  you are
A R E S P O N S I B L E  E N G I N E E R  
A FO R EM A N  or C H A RGE-HAN D 

in a large 
i\\ _ i n d u s t r i a l  p l a n t

I NDUS TRI AL  
HIGH VOL TAGE  

D I S T R I B U T I O N
And Public Supply

B y  E . J .  B A R R O W S, A .M .I.E .E .

T h i s  b o o k  h a s  b e en  sp e c ia lly  w r it te n  to  a ss is t 
w o rk s  e n g in e e rs , fo re m e n  and  c h a rg e -h a n d s  in 
la rg e  in d u s tr ia l  p la n ts  w h o  a re  co n ce rn e d  w ith  
th e  e le c tr ic a l  d is t r ib u t io n  sy s te m  and  its  m a in 
te n a n ce . T h e  a u th o r  g iv es  p ra c tic a l ex am p le s  
ra th e r  th a n  ru le s  and  fo rm u las, and  th e  t r e a t 
m e n t in v o lv e s  l i t t le  u se  o f  m a th e - J C /  
m a tic s . W ith  39 i l lu s t r a t io n s  . . L ^ / m ***'*•

PITMAN, Parker St., Kingsway, London, W.C.2 

T H E  E L E C T R IC IA N

MISCELLANEOUS ADVERTISEMENTS

SITU A TIO N S VACANT 
C E N T R A L  E L E C T R IC IT Y  B O A R D .

A VACANCY e x is ts  fo r  a  D ra u g h ts m a n  w ith  
-‘‘ e x p e r ie n c e  in  C iv il E n g in e e r in g  a n d  B u ild 
in g s  W o rk s  d ra w in g s  a n d  p r e p a r a t io n  o f 
Q u a n t i ty  S ch e d u le s .

T h e  c o m m e n c in g  b a s ic  s a l a r y  w ill h e  fro m  
£300 to  £350. d e p e n d in g  o n  q u a lif ic a tio n s .

T o  th e  b a s ic  s a la r y  w ill  be a d d e d  w a r- tim e  
p a y m e n ts  in  a c c o rd a n c e  w ith  a r r a n g e m e n ts  
in  fo rc e  fro m  t im e  to  tim e . A t p re s e n t  th e  
a d d i t io n a l  p a y m e n t  a m o u n ts  to  £62 8s. p e r  
a n n u m .

T h e  s e le c te d  a p p l ic a n t  w ill h e  r e q u ir e d  to  
u n d e rg o  a  M ed ica l E x a m in a t io n  a n d , if 
a p p ro v e d , w ill be  re q u ir e d  to  jo in  th e  B o a r d ’s 
S u p e r a n n u a t io n  S chem e.

A p p lic a n ts  m u s t  s t a t e  a g e  a n d  g iv e  fu l l  p a r 
t ic u la r s  (w ith  d a te s )  o f e d u c a t io n , te c h n ic a l  
t r a in in g ,  ex p er ie n ce , e tc .

A p p lic a tio n s  m u s t  be  s u b m it te d ,  in  w ri t in g ,  
to  th e  C h ie f E n g in e e r ,  C e n t ra l  E le c tr ic i ty  
B o a rd , 1, C h a r in g  C ross, L o n d o n . S .W .l, a n d  
be re c e iv ed  b y  h im  n o t  l a t e r  t h a n  m id d a y  
on M o n d ay , D ece m b e r 16th, 1946.

A T H E R T O N  U R B A N  D IS T R IC T  C O U N C IL .
E L E C T R IC IT Y  D EPA R T M E N T .

A P P L IO A T IO N S  a r e  in v ite d  fo r  th e  p o s itio n  
r Y of SYSTEM  M A IN T E N A N C E  E N G IN E E R  
r e q u ir e d  in  th e  E le c t r ic i ty  D e p a r tm e n t .

C a n d id a te s  m u s t  h a v e  a  s o u n d  te c h n ic a l  
t r a in in g  a n d  good  p r a c t i c a l  e x p e r ie n ce  in  
th e  d i s t r ib u t io n  s id e  o f a n  E le c t r ic i ty  U n d e r 
ta k in g  (m a in ly  th e  o v e rh a u l  a n d  te s t in g  o f 
H ig h  T e n s io n  a n d  Low  T e n s io n  S w itc h b o a rd s , 
T r a n s fo r m e r  m a in te n a n c e  a n d  o il p u r if ic a t io n ,  
a n d  g e n e r a l  m a in 3  w o rk s ). A k n o w led g e  of 
th e  te s t in g  a n d  r e p a i r  o f  h o u se  s e rv ic e  m e te rs  
is d e s ir a b le ,  a lso  m a in s  a n d  m e te r  re c o rd s .

.S a la ry  a n d  c o n d itio n s  w ill be  in  a c c o rd a n c e  
w ith  th e  N .J .B . C lass  “ B ,” G ra d e  8 (£354 p e r  
a n n u m ) .  T h e  a p p o in tm e n t  w ill be  s u b je c t  to  
th e  p ro v is io n s  o f th e  L o ca l G o v e rn m e n t S u p e r 
a n n u a t io n  A ct, 1937, a n d  th e  su c c e ss fu l c a n d i
d a te  w ill be re q u ir e d  to  p a ss  a  m e d ic a l 
e x a m in a t io n .

A p p lic a tio n s ,  s t a t in g  a g e , e x p e r ie n ce , a n d  
a c c o m p a n ie d  by  co p ie s  o f tw o  re c e n t  t e s t i 
m o n ia ls ,  m u s t  h e  re c e iv ed  b y  th e  u n d e r s ig n e d  
n o t  l a t e r  t h a n  19th D ecem b er, 1946.

S. G. BLA K EB O R O U G H .
T ow n  H a ll .  C le rk  o f t h e  C o uncil.
A T H E R T O N , M a n c h e s te r .
16th N o v e m b er , 1946.

C IT Y  OF B R A D F O R D  E L E C T R IC IT Y  
D E P A R T M E N T ,

C LE RK  OF W O R K S (SU B-STA TIO N S).
A P B L IC A T IO N S a r e  in v i te d  f o r  th e  a b o v e  

•‘ ‘ ■ ap p o in tm en t f ro m  p e rs o n s  w h o  h a v e  a  
s o u n d  k n o w le d g e  o f  d r a w in g  office w o rk  a n d  
h a v e  h a d  e x p e r ie n c e  in  th e  p r e p a r a t io n  o f 
d ra w in g s  a n d  s p e c if ic a tio n s  fo r  s u b -s ta tio n  
p la n t  a n d  in  th e  s u p e rv is io n  o f  th e  e re c t io n  
o f b u ild in g s  a n d  th e  i n s ta l l a t io n  o f e le c tr ic a l  
p la n t .  C o rp o ra te  M em b e rsh ip  o f a  P ro 
fe s s io n a l I n s t i t u t i o n  o r  e x e m p tin g  q u a l i f ic a 
t io n s  w ill be  a n  a d v a n ta g e .

T h e  9 a la ry  a n d  c o n d it io n s  o f em p lo y in e n t 
w ill be in  a c c o rd a n c e  w ith  th e  N .J .B . A g re e 
m e n t,  th e  s a l a r y  b e in g  t h a t  a t t a c h in g  to 
C lass H . G rad e  9 (£402/410/417).

T h e  se le c te d  c a n d id a te  w ill  be re q u ir e d  to  
p a ss  a  m e d ic a l  e x a m in a t io n  a n d  c o n tr ib u te  
to  a  S u p e r a n n u a t io n  S ch em e  u n d e r  th e  p ro 
v is io n s  o f  th e  L o ca l G o v e rn m e n t A ct, 1937.

A p p lic a tio n s ,  s t a t i n g  a g e  a n d  g iv in g  d e ta i l s  
o f e d u c a t io n ,  te c h n ic a l  t r a in in g  a n d  e x 
p e rie n c e . to g e th e r  w ith  c o p ie s  o f tw o  re c e n t 
t e s t im o n ia ls ,  m u s t  r e a c h  th e  u n d e rs ig n e d  n o t 
l a t e r  t h a n  T u e s d a y , th e  10th D ecem b er, 1946.

T . H . C A RR .
E le c t r ic a l  E n g in e e r  a n d  M a n a g e r. 

45-53, S u n b r id g e  R o ad , BR A D FO R D .
N o v e m b er, 1946.
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S IT U A T IO N S  V A CA N T
C I V I L  S E R V IC E  C O M M IS S IO N .

A  PP L IG A T IO N S  a r e  in v i te d  fo r  p o s ts  a t  th e  
-‘ ^ M il i ta r y  C o llege o l S c ien ce . S h r iv e n h a m , 
n e a r  S w in d o n , W ilts .,  o f  p e r m a n e n t  a n d  te m 
p o r a r y  P r in c i p a l  L e c tu re r s ,  S e n io r  L e c tu re rs  
a n d  L e c tu re rs .  V a c a n c ie s  in  o n e  o r  m o re  o f 
th e s e  g ra d e s  e x is t  in  th e  fo llo w in g  s u b je c ts :— 
E le c t r ic a l  E n g in e e r in g ,  M e ta l lu r g y ,  H e a t  
E n g in e s ,  M ac h in e s , M a th e m a tic s ,  M ec h a n ic s  
a n d  M a te r ia ls .  A p p lic a n ts  m u s t  h a v e  a  U n i
v e r s i ty  d e g re e  in  a n  a p p r o p r i a t e  sc ie n tif ic  
s u b je c t  w i th  f i r s t  o r  sec o n d  c la s s  h o n o u r s  o r 
a n  e q u iv a le n t  q u a l i f ic a t io n .  E x p e r ie n c e  in  
r e s e a r c h  o r  d e s ig n  a s  a p p l ie d  to  m i l i t a r y  
n e ed s  w o u ld  b e  a n  a d v a n ta g e .  T h e  in c lu s iv e  
s c a le s  o f s a l a r y  a r e  (P r in c ip a l  L e c tu re r )  
£840—£1125, (S en io r  L e c tu re r )  £610—£800, 
(L e c tu re r )  £353—£560. I f ,  o w in g  to  th e  h o u s in g  
s h o r ta g e ,  a c c o m m o d a tio n  i s  u n a v a i la b le ,  W a r  
D e p a r tm e n t  q u a r t e r s  m a y  be  a l lo t t e d  a t  a  
f a i r  r e n t  u n t i l  s u c h  t im e  a s  o th e r  a cc o m m o d a 
tio n  b eco m es  a v a i la b le .  F u l l  p a r t i c u l a r s  of 
t h e  p o s ts ,  to g e th e r  w ith  a  s ta t e m e n t  o f  th e  
c o n d itio n s  o f  s e rv ic e  a n d  th e  i n te n t io n s  o f th e  
W a r  Office r e g a r d in g  th e  M il i ta r y  C o llege  o f 
S c ien ce , a n d  a  fo rm  o f  a p p l ic a t i o n ,  m a y  be 
o b ta in e d  f ro m  th e  S e c re ta ry ,  C iv il S e rv ice  
C o m m iss io n , B u r l in g to n  G a rd e n s ,  L o n d o n , 
W .l, q u o t in g  N o. 1 698. A p p lic a t io n  fo rm s  
m u s t  b e  r e tu r n e d  to  h im  b y  20th D ecem b er, 
1946. SU C C E SSFU L  A P P L IC A N T S  W IL L  B E  
R E Q U IR E D  TO J O IN  F O R  D U T Y  A S E A R L Y  
A S P O S S IB L E  IN  1947.
T )  R A UG -nTSM EN .—A p p lic a t io n s  a r e  in v ite d  
-■-''from S e n io r  a n d  J u n i o r  S w itc h g e a r  
D ra u g h ts m e n  w ith  e x p e r ie n c e  o f  g e n e r a l  
s w i tc h b o a rd  w o rk , h ig h  a n d  low  v o lta g e , 
c o n tro l  p a n e ls ,  d ia g ra m s ,  e tc . A p p lic a n ts  
s h o u ld  s t a t e  a g e ,  e x p e r ie n c e  a n d  s a l a r y  r e 
q u ire d  to  E m p lo y m e n t Officer, M essrs . J o h n s o n  
a n d  P h i l l ip s  L td .,  V ic to r ia  W ay , C h a r lto n . 
S.E.7.
T ^R A U G IIT S M E N .—S e n io r  a n d  J u n i o r  re- 
■ ^ q u ir e d ;  e x p e r ie n c e  o n  E le c tr ic a l  C o n tro l 
G e a r  a n  a d v a n ta g e .  ALso, J u n io r  D r a u g h ts 
m e n  r e q u i r e d  fo r  p r e p a r in g  c o m p le te  d ia 
g r a m s  fro m  s c h e m a tic s .  A p p lic a t io n s  in  
w r i t in g  to  M a n a g in g  D ire c to r ,  I g r a n i c  E lec 
t r i c  Co. L td ..  B ed fo rd .

A  . S  . E  . E  .
E m p lo y m e n t B u r e a u

The Association of Supervising Electiical 
Engineers invite em ployers, seeking the 
services of fully qualified Electrical 
Engineers for adm inistrative and Super" 
visory positions, to  avail them selves of 
the  Association’s Employment Bureau,

T h e r e  a r e  n o  c h a r g e s ,  a n d  o n ly  

s u it a b ly  q u a li f ie d  a p p l ic a n t s  a re  

s u b m it te d .

Enquiries to
T H E  G E N E R A L  S E C R E T A R Y  

The Association of S up ervisin g  
 E lectrical  E n g in e e r s   -------

54, S ta tio n  R oad, Neui B arnet, H erts, 
B a r n e t  -  C731I5

T H A O E -H A .K

RESISTANCES
M anufactured by specialists, built for durability, 

and entirely British.

One of the very many type* 
available

CATALOGUE O N  REQUEST

The ZENITH ELECTRIC CO. Ltd.
Sol« Makers of the well-known »  Z E N IT H ” Electrical Product*

Z E N I T H  W O R K S  
VILLIERS R O A D ,  W 1 L L E S D E N  G R E E N  

L O N D O N ,  N . W . I
W IL l.vd .n  Í C Í M - .  "V o lu o h m .P h o n .,  London"

R A R L E C T Ą

C A B L E S  A N D  
F L E X I B L E S

1/044 to 19/064 
S in g le  - D o u b le  

T rip le .

14/0076 to  162/0076 
O ne, T w o, T h re e  

a n d  F o u r  co re .

IW rite  fo r  ,i 
L IS T  N o. 1 1 0 4 5  IE .

M A D E  IN  E N G L A N D .

C o m p etitiv e  P ric es . P ro m p t D e liv e rie s .

B A R R IE S
E L E C T R IC A L  A G E N C IE S  L T D ., 

K in g  S t r e e t ,  B r ig h to n  1 , S u s s e x .
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SIT U A T IO N S  VACANT
T ONDON COUNTY C O U N CIL in v ite s  
"  a p p l ic a t io n s  f ro m  q u a lif ie d  e le c t r ic ia n s  a n d  
c h a r g e  h a n d s  fo r  p o s it io n s  o f IN SP E C T O R S 
FOR E L E C T R IC A L  W O RK  in  th e  C h ie f 
E n g in e e r ’s D e p a r tm e n t ,  A p p lic a n ts  m u s t  
h a v e  h a d  p r a c t i c a l  e x p e r ie n c e  in  good  c la s s  
w ir in g  in  h o u ses , b lo ck s  o f f la ts  a n d  o th e r  
b u ild in g s , a n d  s h o u ld  b e  c o n v e r s a n t  w ith  
m e th o d s  o f  c a r r y in g  o u t  th is  w o rk  b y  co n 
t r a c t  o n  a  la r g e  sca le , a n d  c a p a b le  o f s u p e r 
v is in g , in s p e c t in g  a n d  te s t in g  w o rk  011 s ite . 
A b ili ty  to  w rite  c le a r  a n d  co n cise  r e p o r ts  is 
e s s e n tia l .

R a te  o f p a y , a c c o rd in g  to  q u a lif ic a tio n s  a n d  
ex p er ie n ce  u p  to  £7 17s. 6d. a  w eek, in c lu d in g  
v a r ia b le  a llo w a n c e s .

S e le c ted  c a n d id a te s  w ill be  s u b je c t  to  th e  
p ro v is io n s  o f t h e  L o c a l G o v e rn m e n t (S u p e r
a n n u a t io n )  A c t, 1937.

A ll o th e r  th in g s  b e in g  e q u a l ,  p re fe re n c e  w ill 
be  g iv e n  to  r e g is te r e d  d is a b le d  p e rs o n s .

A p p lic a tio n  fo rm s  o b ta in a b le  b y  s e n d in g  
s ta m p e d  a d d re s s e d  fo o ls c a p  en v e lo p e  to  th e  
C h ie f E n g in e e r  (q u o te  46/16), C o u n ty  H a ll, 
W e s tm in s te r  B r id g e , L o n d o n , S .E .l.

C o m p le ted  fo rm s  a r e  to  be r e tu r n e d  b y  n o t  
l a t e r  t h a n  16th D ecem b er, 1946.

C a n v a s s in g  d is q u a lif ie s .
W  X PB R IE N O K I) T r a c e r  fo r  D ra w in g  Office 
" r e q u i r e d .  A p p ly  to  P e rs o n n e l M a n a g e r ,  
C a r lis le  E le c tr ic a l  M a n u f a c tu r in g  Co., L td ., 
B e n tc liife  W o rk s , S a l te r s  L a n e , E cc les, L a n c s . 
A R M A T U R E  W in d e rs  a n d  Im p r o v e r s  re- 
s q u i r e d ,  A.C. a n d  D.C., to p  r a t e s ,  good 
w o rk in g  c o n d it io n s .—E le c t r ic a l  P o w e r R e p a ir s  
(G ill in g h a m ) L td ., S tr o v e r  S tr e e t ,  G ill in g h a m , 
K e n t.

FO R  SA L E
u p l E D  P I P E R ” E le c t r ic  M OUSE T R A P S , 

1  a u to m a t ic ,  c le a n , s a fe .  N o “  s e t t in g ,”  j u B t  
p lu g  in i  T y p e  " O ” (3 m o u s e  c a p a c i ty ) ,  w ith  
6 f t .  flex, 200/250 v o lts , 12s. 6d., p o s t  f r e e .—T h e  
R o b e r t  J o lif fe  T r u s t  (M a n u fa c tu r e r s ) ,  A s to n  
C lin to n , B ucks .
C E A R C H L iIG H T S (s a le  o r  h i r e ) .  C a rb o n  R ods, 
0  E b o n ite ,  F ib r e  H ig h te n s i te ,  P o rc e la in  
H o u se -w ir in g  a n d  o th e r  C le a ts , R ee ls  a n d  
K n o b s, M ir ro r s ,  L e n ses , L a m p  L o w e rin g  a n d  
S u s p e n s io n  G e a r , T .R .S ., le a d  a n d  o th e r  
C ab les , W in c h es  (h a n d ) ,  h u n d r e d s  o f th o u s a n d s  
in  u se . e tc .—L o n d o n  E le c t r ic  F ir m , C ro y d o n .
T E A T H E R  F IN G E R  ST A L L S .—M ad e  or 
" C h r o m e  H id e . V e ry  s t r o n g  a n d ’ h a r d  
w e a r in g . L e n g th  3 in . P r ic e  4s. p e r  doz. 
P r o m p t  d e liv e ry . S a m p le  o n  a p p l ic a t i o n .— 
W illso n  B ro th e r s ,  I n d u s t r i a l  C lo th in g  M an u 
fa c tu r e r s ,  E p so m , S u r re y .
TV OR R E W IN D IN G  E L E C T R IC  M OTORS. 
A F r a c t io n a l ,  u p  to  100 h .p . T r a n s fo r m e r s ,  
C hokes , e tc ., c o n ta c t  E le c t r ic a l  C o n s tru c t io n  
C o m p an y , L td ., S e y m o u r  W h a r f ,  T o tn e s , 

i D evon. 'P h o n e :  3282.

S ACKS a n d  B a g s  in  e x c e lle n t c o n d i t io n  fo r  
a l l  c o m m o d itie s , a s  low  a s  4d. e a c h . 

W r i te :  J o h n  B ra y d o n , L td .,
230, T o t te n h a m  C o u rt  R o a d , W .l.

T e l. N o .: M u seu m  6972. 
O U P E R IO R  T y p e  B u ild e r s ’ L a d d e rs  now  in  
" p r o d u c t i o n ;  a ls o  S tep s . T re s tle s  a n d  E x te n 
s io n  L a d d e rs .—P h o n e :  S h a f te s b u ry  L a d d e r s .  
L td ., 453, K a th e r in e  R o ad , E.7. G ra n g e w o o d  

i 3363/4.
V A C U U M  C L E A N E R  R E W IN D IN G  S E R V IC E . 

'  c o m m u ta to r s  a n d  B e a r in g s . P r o m p t  
: d e liv e ry  a n d  f u l l  g u a r a n te e .—T h o m a s  A n d e r- 
j so n , 117. B ow es S tr e e t .  ’B ly th ,  N o r th u m b e r 

la n d .  'P h o n e :  B ly th  405.
C  P E C IA L  O F F E R .—T iih b e r - f r a in e d , a sb e s to s -  
" c l a d  h u t s ;  tw e n ty  o n ly , size  8 f t .  b y  6 f t. 
by  6 f t .  e a v e s  b y  8 f t .  r id g e . A lso  a  few 
size  16 f t ,  b y  8 f t .  b y  : 7 f t .  eaves, a n d  20 f t .  
b y  1 2 'f t .  by  7 f t .  e av es . F u r t h e r  p a r t i c u l a r s  
a n d  p ric e s  on  a p p l ic a t io n .—D. M cM aste r a n d  
Co.. 38, M o u n t B u re s  W o rk s , n e a r  C o lc h es te r , 
Essex . T e l. No. B u re s  351 a n d  352.
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A L C H O - R E

S O L D E R I N G  F L U X
non-corrosive : for electrical work

W rite for sample
F R Y ’S  M E T A L  F O U N D R IE S  LTD.,
T a n d e m  W o r k s ,  M e rto n  A bb ey, Lon don, S .W .I 9

BUSHING CO. LTD.
H E B B U R N -O N -T Y N E

THE ELEC TRICIA N

REPLACEMENT
FLUORESCENT
STARTER SWITCHES

(THERM AL TYPE)
For use with B.T-H., Revo and 

Metrovick Lighting Units 
Early Delivery

FLUORESCENT
SPARES

Dept. E/A, 53, C00DGE 
STREET, LONDON, W.1



EMERALD STREET. LONDON. W . C. L TELEPHONE HOLBORN 9722.

STOCK

ELECTRO METHODS LTD.
112, BRENT STREET, LONDON, N.W.4.

Telephone: Hendon 74-41
also Gladstone 6611-2. 

Telegrams: "Tromedos, Hen, London.”

R? JO H N S O N , CLAPHAM & MORR IS LTD. 
7-9, SW A N  STREET, MANCHESTER, 4.

'Phone: OBAnsgace 5491

V A N  D O R N  & W O L F  TOOLS.

S e n d  e n q u ir ie s  a n d  o r d e r s  to

D Y N A M O  & M O T O R  R E P A IR S  LTD., 
W em bley Park , M iddlesex.

T e le p h o n e : W em bley  3121 (4 l in e s ) .
Aleo at Phoenix W orks, B e lgrave  Terrace, 

Soho Road, H an dsw orth , B irm in gh a m .
T e le p h o n e -  N o r th e rn  0898.

R E B U IL T  M O T O R S  A N D  G E N E R A T O R S
L o n g  d e liv e r ie s  c a n  o f te n  h e  a v o id e d  b y  .pur- 
o h a s in g  r e b u i l t  s e c o n d h a n d  p la n t .  W e can  
re d e s ig n  o r  re p la c e  s u r p lu s  p la n t  o f  a n y  size 

S E N D  DS Y O U R  E N Q U IR IE S '.
O V E R  1000 R A T IN G S  A CTU A LLY  IN  STOCE 

H E R E .
JU N C T IO N  E le c tr io  I r o n s ,  s u p e r io r  d esig n  

°  a n d  q u a l i ty ,  s u p p l ie d  w ith  s u i ta b le  s ta n d .  
A lso  J u n c t io n  N ic k e l p la te d  T o rch  C ases. 
S u p p lie d  f o r  h o m e  t r a d e  a n d  e x p o r t .  A lso 
l a r g e  s e le c tio n  o f  h o u s e h o ld  e le o tr ic a l  j 
a p p l ia n c e s ,  F ir e s ,  R a d ia to r s ,  o th e r  e le c tr ic  
I r o n s .  T o a s te r s .  T a b le  L a m p s , T o rc h  cases, 
D ry  b a t te r ie s ,  e tc . P le a s e  w r i te  f o r  fu l l  lis t .  
—B ro o k s  & fio lim . L td .. 90, V ic to r ia  S tre e t ,  I 
L o n d o n . S .W .l. T e le .:  V ic. 9550/1441.
H PLNN ED  S T E E L  A R M A T U R E  B IN D IN G  

W IR E .—A ll e v en  n u m b e re d  s izes  fro m  16 
s.w.g.-28 s.w.ff. s u p p l ie d  f ro m  s to c k  o n  7 lb .. 
14 lb . o r  28 lb . re e ls .
F R E D E R IC K  SM IT H  & CO. W IR E  
M A N U F A C T U R E R S LT D .. C A LED O N IA  

W O RK S, H A L IF A X .
J  A M P SH A D E  W ire s , a n y  d e s ig n , f ro m  ow n 
- • - 'd ra w in g s  o r  s a m p le s . E n q u ir ie s  in v ite d .— 
R e g e n t  W a re s .  57a, Q u e e n ’s R o ad , W a l th a m 
sto w , L o n d o n , E.17.
A R M A T U R E  W in d in g :  V a cu u m  C le a n e rs , e tc .. 

-‘ • -s in g le  o r  q u a n t i t i e s .—V ac, 80, C ra n b ro o k  
R o ad , I l f o rd .

F O R  SA L E

C  T A R  D o m estic  A p p lia n c e s  L td . (E le c tr ic a l  
“- • W h o le s a le r s ) ,  in v i te  E le c tr ic a l  C o n tra c to rs  
a n d  R e ta i le r s  to  v is i t  t h e i r  sh o w ro o m s a t  28, 
D e a n s g a te  ( a d jo in in g  D e a n s g a te  G a ra g e ) , 
M a n c h e s te r ,  3. G ood d e liv e r ie s  c a n  he  m a d e  
o n  a l l  e le o tr ic a l  i te m s . W o r th  a  v is i t!  
T j'L E C T R IC  C o n v ec to r  H e a te r s .—H o m e an d  
-• - 'E x p o rt m a r k e t  s u p p lie d . P r o m p t  d e liv e rie s  
f ro m  W e a th e rh e a d  a n d  C o m p a n y  (G lasgow ) 
L td .,  E le c tro -E n g in e e r in g  M a n u f a c tu re r s  a n d  
D is tr ib u to r s ,  153, O x fo rd  S tr e e t ,  G lasgow , ’ 
C.5.
JA Y N A jM IC  B a la n c in g  M o to rs , P ro d u c t io n  : 
-• - 'T y p e , s u p p lie d  in  fo u r  s ta n d a r d  sizes, 
a c c o m m o d a tin g  e le c t r ic  a n d  o th e r  ro to r s  
w e ig h in g  f ro m  a  few o u n c es  u p  to  a b o u t  5 cw t. 
P o r ta b l e  D y n a m ic  B a la n c in g  E q u ip m e n ts  fo r  
l a r g e r  r o to r s  o f  a l l  k in d s  a n d  w e ig h ts , : 
a d a p te d  fo r  b a la n c in g  o p e ra t io n s  o n  te s t-  , 
s t a n d  o r  on  s i te .  E a r ly  d e liv e ry .—C. F . R. 
G ie s le r  L td ., R iv e r  P la c e , E ssex  R o ad , L o n d o n , 
N .I.

2 c a a  E L E C T R IC  M E T E R S .— L. Stephenson  
offers for im m ediate  despatch th is  

la rge  q u a n t ity  of electric m eters of the 
va rio u s  types listed, a ll supp lied  “ On 
A p p ro va l,” a ll correct to very fine m a rg in  of 
error, a ll cases like  new for 200/250 volts 
supp ly, A.C. 5 Am p. Meters, 425 No.; 10 Amp. 
Meters, 1 525 No.; 20 Am p. Meters, 70 No.; 40 
Am p. Meters, 12 N o .; 50 Am p. Meters, 300 No.; 
Prepaym ent Meters, 77 No. W e a lso  offer 
M a x im u m  Dem and  In d ica to rs, 7.5 Am p. 
In d ica to rs, 50 No.; 10.0 Am p. In d ica to rs, 25 
No.; 50.0 Am p. In d ica to rs, 25 No. These  
Meters and  M a x im u m  Dem and  In d ica to rs  are  
su itab le  for Service Use or In te rd epartm en ta l 
Use in  Factories, W ork s, Stores, etc., send 
S.A. Foo lscap  Envelope for our lis t  No. 
E.101, w ith  specifications and  prices.— L. 
S T E P H E N S O N ,  B a y  H a ll W orks, B irkb y ,  
H U D D E R S F IE L D .  Tel. 2455. P.S.— Do you  
requ ire  Steel W in d o w s-L is t  W.D.3. Do 
you  require N issen  Typ e  Huts, L ist N.3 (very  
la rge  ones). Do  you require Reconditioned  
T im b e r Huts, L is t  590. Do you require  W ood  
or Steel Benches, Racks, L is t  M.2.
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E ffic ien t  
Wholesale
Service!

W I R I N G  E Q U I P M E N T

B.S.S. C O N D U I T  & FI  T T i  N  G S
C.M.A. C A B L E S  & F L E X I B L E S  

S W  T C H  & F U S E  G E A R  
SANDERS, M.E.M., CRABTREE, 

BRITMAC, M.K., W Y LE X , TENBY,
C l  M  A  I A M P i

HEAD OFFICE JACEM HOUSE, TRAFFORD PARK. M/e 17
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16-17 NEW BRIDGE STREET. E.C.4
PHONE: CENTRAI. 6SOO

Makers of Synthetic

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

P ' IR E S , fire s , fire s .—T h e  S ed w a y  1 kw  tu b u la r  
A b a r  re f le c to r  f ire  a t  45s. r e t a i l  is  th e  f in e s t  
v a lu e  o n  th e  m a r k e t ;  l ib e r a l  t r a d e  d is c o u n ts ;  
f a c to r s  w il l in g ly  s u p p l ie d ;  s e n d  f o r  s a m p le .— 
S ed w ay  E le c tr ic ,  L td ., 131. H ig h  S tr e e t ,  W ol- 
s ta n to n .  S to k e -o n -T ren t.
P 'L E C T R IO  M OTORS. A.C. a n d  D .C . W e 
•L /s u p p ly  a l l  ty p e s  a n d  s ize s  o f E le c tr ic a l  
M a c h in e ry —Slow  S p ee d  R e d u c tio n  G e a rs  c a n  
be s u p p l ie d  to  c u s to m e r s ' r e q u i r e m e n ts  w ith  
s h o r t  d e liv e rie s . S e n d  y o u r  e n q u ir ie s  to  
Be-Be E n g in e e r in g .  3. R e t r e a t  C lose, K e n to n , 
M idd lesex . T e l. :  W O R d sw o rth  4928. 
(~<KANNIELLLNG O R  SH E A T H IN G .—G a lv d . 
' “'m a d e  in  6 s izes  fo r  e le c tr ic  w ir in g  in  
h o u ses . B u y  d i r e c t  f ro m  th e  m a n u f a c tu r e r s .  
P r ic e  L is t  o n  a p p l ic a t i o n  to  M e ta l C o m m o d ity  
C o m p an y , S u th e r l a n d  A v en u e , Cuflley, H e r ts .  
V A C U U M  C le a n e r  S p a re s  a n d  A ccesso ries . 
v B ag s , b e a r in g s ,  b e lts ,  b ru s h e s ,  f a n s ,  

s w itch e s , e tc .  R e p a ir s ,  re w in d in g , r e b r i s t l in g .  
S e n t  f o r  p r ic e  l i s t .—R e lia n c e  V a c u u m  C le a n e r  
S e rv ice , 152-154, B ro a d w a y , B e x le y h e a th ,  K e n t. 
T ?O R  S A L E .—O ne O v a l s h a p e d  T e s t  D ry in g  

E q u ip m e n t  c o n s t r u c te d  o f s te e l  w ith  g la s s  
f r o n ts ,  c i r c u la t in g  fa n , a n d  s i l ic a  g e ll  co m 
p a r tm e n ts  12 I t .  b y  4 f t .  6 in . b y  1 f t . ,  as. 
new , £40.—G ro s v en o r E n g in e e r in g  Co. L td ., 
G re c ia n  S t r e e t .  S a lfo r d  7. L a n c s .
A  B A R G A IN  in  C A BLE a n d  B EL L W I R E -  

^  C ab le  11.052, V .R . 250 v o lt. R ef. 4101. T a p e d  
C o tto n  B r a id e d  a n d  co m p . F la m e p ro o f ,  B la c k  
(C ra ig p a rk ) ,  in  500 yd . c o ils  o r  o n  n o n - r e tu r n 
a b le  r e e ls ;  37s. 6d. p e r  500 y a rd s .  W ax e d  B ell 
W ire  (1 re d , 1 b lu e ) ,  1/.036. T w in  T w is te d , 
T in n e d  C o p p er , .p u re  in s u la te d ,  C o tto n  
R u n n e rs , C o tto n  L a p p e d  a n d  P a ra f f in e d , in  
100-yard c o ils  (W . T . G lo v e r), 9s. p e r  100 y a rd s ,  
37s. 6d. fo r  500 y a r d s .  T e rm s  n e t  c a s h  w ith  
o rd e r .  C a r r ia g e  e x t r a .  A n y  q u a n t i ty  
s u p p lie d .—W m . H u rlo c k , J n r . ,  L td ., H ig h  
S t r e e t ,  T h a m e s  D it to n ,  S u r re y .  ’P h o n e :  
E m b e rb ro o k  4011.
T A D D E R S, T re s t le s  a n d  H a n d c a r ts ,  fro m  
•“- 'R a m s a y  a n d  S ons ( F o r fa r ) ,  L td ., F o r f a r .
P '  A ST  D evon  E le c t r ic a l ,  R a d io  a n d  C ycle  
-L / b u s in e ss . D o u b le -fro n te d  sh o p . M a in  s t r e e t  
p o s it io n . T u r n o v e r  £3 000 p e r  a n n u m . G ood 
l iv in g  a c c o m m o d a tio n . 3 d o u b le  b eds., 2 box 
ro o m s , b a th ,  2 re c ., k i tc h e n ,  good  s to ra g e  
a c c o m m o d a tio n , s m a l l  w a lle d  g a rd e n ,  g re e n 
h o u se . P r ic e  £5 500 in c lu d e s  g o o d w ill, e q u ip 
m e n t  a n d  f r e e h o ld  p r o p e r ty .  S to c k  a t  v a lu a 
t io n .—E . H a y n e , 4, J o h n s o n 's  P la c e , E x m o u th . 
'M 'U T S . 700 g ro s s  s u rp lu s  f o r  d is p o s a l .  -A in . 
1 'W h i t .  S im m o n d s  N o . 2B A /T /M S . Self-L ock
in g . O ffers  to  H . F r o s t  a n d  Co., L td ., F ie ld - 
g a te ,  W a ls a l l .  T e l . :  W a ls a l l  2218.
A  T L A S la m p s  f ro m  s to ck , d e liv e ry  in  L o n d o n , 

-‘ ^ S u r re y ,  S u ssex  a n d  K e n t ;  o th e r  l in e s  in 
c lu d e  c lo c k s , to a s t e r s ,  f ire s , iro n s ,  k e t t le s ,  
f a n s ,  f i t t in g s ,  c h a r g e r s ,  s p e a k e rs ,  e tc .- rD ru b e l 
R a d io  D is t r ib u to r s ,  L td ., 39a, S ta f fo rd  R o ad , 
C ro y d o n . C ro y d o n  1107.
F  L E C T R IC  S to r a g e  B a t te r y ,  54 ce lls , b y  D .P . 
• ^ B a t t e r y  Co., B ak ew e lL  D e rb y s ., to g e th e r  
w ith  7-h.p. L i s te r  E n g in e . O w n er now  o n  m a in s  
s u p p ly .—S t r u t t  a n d  P a r k e r ,  2, H ig h  S tr e e t ,  
C h e lm sfo rd .
Q  E L F -P R IM IN G  E L E C T R IC  P U M P S .-3 0 0  
^ g j p . h .  £14 5s.—J o h n  E . S tee l, C ly d e  M ills . 
B in g le y . ’P h o n e  1066. 

i ]V f E T E R S .—200/250 V 50 c y c le , 2 w ire  P re -  
I -^-“-p a y m e n t  p a t t e r n  c o m p r is in g  150-10 a m p .
! a n d  20-5 a m p . E le c t r ic a l  A p p a r a tu s  C o m p a n y  
i ty p e  E C P w ith  s h i l l in g  c o m  m e c h a n is m  a n d  

9d. p r ic e  c o m p o u n d s . T h e se  c o m p o u n d s  m a y  
be  e a s i ly  c h a n g e d . D u e  to  t a r i f f  c h a n g e s  th e  

| m e te rs  h a v e  r e c e n t ly  b e e n  re m o v e d  fro m  
| c i r c u i t  a n d  a r e  n o  lo n g e r  r e q u ir e d .  P r ic e  

a s  rem o v e d , £2 e a c h ; o r  if  c e r t if ie d ,  U  e a c h .— 
: A p p ly  J .  S. P ic k le s , E sq ., B .S c., M .L E .E ., 
: C o u n ty  E le c tr ic a l  E n g in e e r ,  M a rc h m o u n t ,  
; D u m fr ie s .

F O R  SA L E

Let us handle your enquiries

REVILLCARTERX O.
TRUCK BUILDERS 

O T L E Y  R O A D ,  
BRADFORD, YORKS.

Telephone No: 358
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S L I P  R IN G  M OTORS, 400 v o lts  3 p h a s e  50 
c y c le s :  3—C ro m p to n  P a r k in s o n ,  90 H .P .. 580 

r .p .m . 3—E .E .C . 100 H .P .. 720 r .p .m . T h e  above  
com jp lete  w i th  E JL C . P i l l a r  ty p e  S ta to r  R o to r  
C o n tro l U n its ,  A u to m a tic  ty p e , flo o r m o u n t
in g . A l te r n a to r s  400 v o lts  3 p h a s e  50 cy c le s : 
1—B ru s h  R ev o lv in g  F ie ld  A l te r n a to r ,  275 KW 
600 r .p .m . T h r e e  B e a r in g  ty p e , c o m p le te  w ith  
S w itc h b o a rd . 1—A s ab o v e , b u t  30 K W . 1500 
r.p .m ., c o m p le te  w ith  S w itc h b o a rd .—O ldfield 
E n g in e e r in g  C o m p a n y  L im ite d , 96, E a s t  
O rd s a l l  L a n e , S a lfo r d  5.

W A N T E D

T WO W e s tin g lio u s e  S ta t ic  P h a s e  CON
V ERTO R S. I n p u t :  400440 v o lts , 50 cycles , 

s in g le  p h a s e .  O u tp u t :  400 v o lts , 4 kV A , 3
p h a se .—H o m e  C o u n tie s  E n g in e e r in g  C o., L td ., 
106a. C h u rc h  R o ad , U p p e r  N o rw o o d , L o n d o n , 
S.E.19.
T A IE S E L  A L T E R N A T O R . 30 to  50 kW , 230 v o lt, 
- ^ s in g l e  p h a s e .—G re e n h ill ,  K ilo w a tt  H o u se , 
N o r th  R o a d , B a th .

WA N T E D . E le c tr ic  M o to rs , 4 li.p . 400 v o lt 3- 
p h a s e  50 c y c le , a ls o  4 h .p .  220 v o lt  3 -p h ase  50 

c y c le , 1 500 r .p .m .—T h e  W ad ley  M a n u f a c tu r in g  
Co., L td ..  C o v e n try  H o u se , S o u th  P la c e , 
L o n d o n , E.C.2. 'P h o n e  C L E rk e n w e ll 3692.

N X 68 L A M IN A T IO N S (S a n k e y  o r  M .E .A .) 
re q u ir e d  im m e d ia te ly .  A d v e r t is e r s  w ill 

p u rc h a s e  o r  e x c h a n g e  fo r  26 s .w .g . w ire .— 
A p p ly  J .  a n d  G. C o u g h tr ie  L td ., M o n tro se  
A v en u e , H il l in g to n ,  G lasg o w , S.W .2. T e le 
p h o n e : H a lfw a y  3262.
TTLIGENTLY R E Q U IR E D  .-2 5 0  f t .  o f  H o t 
^  R o lled  low  c a r b o n  s e a m le s s  s te e l  tu b in g  in  
s izes  w h ic h  w ill m a c h in e  to  4g in .  o /d  b y  33 in . 
i/d .  M a te r i a l  s h o u ld  b e  in  goo d  c o n d it io n .— 
B ox N o. L .S.Y ., “ THE ELECTRICIAN,” 154, F le e t  
S tr e e t ,  L o n d o n , E.C.4.
7 l  -H .P . S q u ir r e l  C ag e  M o to rs , fo o t o r  flan g e  
'  2 m o u n te d , 3-ph., 50 cy c les , 960/1440 r.p jm ., 
220/380 a n d / o r  400/440 v o lts , in  g o o d  c o n d itio n . 
—T.M .A., L e a th e rh e a d  R o ad , S o u th  C h essin g - 
to n , S u r b i to n ,  S u r re y .  (T e l.: E p so m  2634.)

IT R E O U S  o a se  m e ta l  to p  p u s h  b u t to n  
v s w itc h e s  r e q u ir e d .—R u n b a k e n  E le c tr ic a l  

P r o d u c ts ,  71, O x fo rd  R o ad , M a n c h e s te r .
T?  N A M E LL ED  w ire  w a n te d , 21. 21*. 23i, 24, 43 

a n d  44 g a u g e . G ood p r ic e  p a id ,  a n y

Su a n t i t y —R u n b a k e n  E le c t r ic a l  P r o d u c ts ,  71, 
x fo rd  R o ad , M a n c h e s te r .

A .C. M OTORS. 1-100 h .p ., 500-1,500 r .p .m . A ny  
•^ •m a k e  f i t te d  w ith  b a l l  a n d  ro l l e r  ty p e  b e a r 
in g s . M u st be good  m a c h in e s ,  su c h  a s  y o u  
y o u rs e lv e s  w o u ld  b u y . A l te r n a t iv e ly  m o to rs  
fo r  re w in d in g  w ill be  c o n s id e re d .—O ldfield  
E n g in e e r in g  Co., L td ., 96, E a s t  O rd s a l l  L a n e , 
S a lfo rd , 5.
XXT  AN T  E D .—ROTA R  Y CO NV ERTO RS. a n y  
vv size .—U n iv e rs a l ,  221, C ity  R o a d , L o n d o n , 

E .C .l.
W O R K  W A N T F .P

■JV/TANUFACTUR.ERS c o n te m p la t in g  c o n t r a c t -  
1VAin g  o u t  p a r t  o f  t h e i r  p ro d u c t io n  d u e  to  
l a b o u r  o r  c a p a c i ty  d iff ic u ltie s  a r e  in v ite d  to  
c o n ta c t  u s ;  r e a s o n a b le  3pace  a v a i la b le  a t  th e  
m o m e n t;  a m p le  fe m a le  l a b o u r  a v a i la b le .— 
B ro x le a  P r o d u c ts ,  H ig h  R o ad , B ro x h o u rn e , 
H e r ts .  H o d d e sd o n  3091-2.

E X C H A N G E  
p O P P B R  W IR E  FO R  EX C H A N G E.—A dver- 
v^* tisers  a r e  p re p a r e d  to  e x c h a n g e  th e  
fo llo w in g  a m o u n t  o f 26 s.w .g . w ire , 271 lb . 
P ig e n a m  in s u la te d  ty p e  1, 3877 lb . P ig e n a m  
in s u la te d  ty p e  2. fo r  e q u a l  w e ig h t o f  37 
s .w .g . B ico lo n  o r  L ew m ex. P r ic e  d iffe re n c e  to  
he  a d ju s t e d .—A p p ly  J .  a n d  G . C o u g h tr ie  L td ., 
M o n tro se  A v e n u e . H il l in g to n ,  G lasg o w , S.W .2. 
T e le p h o n e  N o .: H a lfw a y  3262.

F O R  SA L E

RE-EQUIP with 
Government Surplus 

Machine Tools
i

/T )  > '5 ' i ‘ ■

Specifications for thousands of tools of 
many different types are in the records at 
each of the following Disposal Centres:

BIRMINGHAM : C .M .L . B u ild in g s ,  G t .  C h a r le s  S t .
BRISTOL: E lm d a le  H o te l ,  E lm d a le  R o ad  
CARDIFF: G .E .C . B u ild in g s ,  K in g sw a y  

GLASGOW : 21 G la ss fo rd  S t r e e t  
L EED S : 10 B a n k  S t r e e t ,  off B o a r  L a n e  

LONDON : R o o m  0088, G ro u n d  F lo o r .  T h a m e s  
H o u se  N „  M iU b a n k , S .W .l 

MANCHESTER: B r i ta n n ia  H o u se , F o u n ta in  S t .  
BELFAST : 14 J a m e s  S t r e e t  S o u th  (M a ch in e  T o o ls  

in  N . I r e la n d  o n ly )
In addition machine tools may be inspected 
and purchased at the following Selling 
Depots (exact addresses are available on 
application to any Disposal Centre).

Burghflcld. nea r Reading. Berks. •  Thorp Arch, 
nea r Boston Spa. Y orks. •  Church Road. E rlth . 
K ent. •  Sum m erfield. nea r K idderm inster. •  
Willow Tree Lane. Yeading, M iddlesex. •  Elstow, 
Kem pston Hardwick. Bedford. •  Capenhurst. 
nea r C hester. •  S altney  F erry , nea r Chester. •  

Theale, nea r Reading.

Disposal Centres a n d  Selling  Depots are open to the  
pub lic  from  JO a .m . to 4 p .m . from  M onday to Friday 
inclusive . Call personally  a n d  see w h a t is available. 
Prices are a ttractive . O w ing to the  co n sta n t changes  
in s tock position it is impossible to  deal w ith  enquiries  
by letter or telephone.

Issued by  the  M in is try  o f  Sup p ly .
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In  a  w o rld  w h o se  te m p o  is g o v e rn ed  

b y  th e  ra d io  w ave, i t  is n ecessa ry  to  

th in k  q u ick ly  a n d  to  th in k  ahead . 

M a rc o n i e n g in e e rs  hav e  a n  ad v an tag e  

in  th is— th e  ad v an tag e  o f  a  tech n ica l 

b a ck g ro u n d  th a t  tak es in  th e  w ho le  

h is to ry  o f  w ire less co m m u n ica tio n s .

I n  th e  re c o n s titu tio n  o f  o ld  serv ices 

a n d  th e  d ev e lo p m en t o f  n e w  o nes, 

th a t  ex p erien c e  w ill b e  v ita l. O n  

lan d , o n  sea a n d  in  th e  a ir , in  th e  

fu tu re  as in  th e  p a s t,  c o m m u n ic a 

tio n s  w ill b e  lin k e d  w ith  M a rc o n i—  

th e  g re a te s t n a m e  in  w ire less .

M A R C O N I
the greatest name in wireless

MARCONI’S WIRELESS TELEGRAPH CO. LTD • THE MARCONI 
INTERNATIONAL MARINE COMMUNICATION COMPANY LTD 
M A R C O N I  H O U S E ,  C H E L M S F O R D ,  E S S E X

R E P A IR S

CO O K ERS.—W e c a n  g iv e  goo d  d e liv e r ie s  of 
S h e e t M e ta l V itre o u s  E n a m e lle d  E le c tr ic  

C ooker p a r t s .—JO H N  K IN G  & SON (ENAMEL* 
LE R S), LT D ., P Y E G  W O RK S. C H E S T E R F IE L D . 
P h o n e : 5305.
A R M A T U R E  R O TO R A ND ST A TO R  W IN D - 

-^VlNG.—W e s p e c ia lis e  in  - th e  r e p a i r  a n d  r e 
w ind  o f a l l  ty p e s  o f e le c t r ic a l  m a c h in e s  fro m  
f r a c t io n a l  H .P . u p w a rd s . S p e c ia l d e p a r tm e n ts  
fo r  v a c u u m  c le a n e rs ,  d ry e r s ,  p o r ta b le ' to o ls , 
etc.- A ll w o rk  . f u l l y  * g u a r a n te e d .—W a l te r  
C ra n e , G re e n c o a t E le c t r ic a l  W o rk s , W e s tg d te , 
W ak efie ld . T e le p h o n e  2172.

A G E N T S
t  GOQJBLAN (R A D IO ), L T D ., 9, P e rc y  

; -■ - '•S tree t, W .l, a r e  so le  L o n d o n  a g e n ts  fo r  
i th e  "  M idco  *’ E lo n g a te d  FL U O R E SC E N T  

CHOKE a n d  F lu o r e s c e n t  S t a r t e r  SW IT C H E S 
M useum  0216'.

WELL-KN O W N  a n d  in f lu e n t ia l  im p o r t in g  
h o u s e  h a v in g  v e ry  good  c o n n e c tio n s  a n d  a  

v a s t  fie ld  o f c l ie n te le  d e s ir e s  so le  r e p r e s e n ta 
t io n  o f a l l  e le c tr ic a l  go o d s. P le a s e  c o n ta c t  
V yas  B ro th e rs ,  P o s t  Box 2036. 33, N a n a b l ia i  
L an e . C h u rc h g a te  S tr e e t ,  BOM BAY.

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

PATEN TS, DESIGNS A N D  TRADE M ARKS,
70 & 72, Chancery Lane, London, W.C.2.

Groms: **Patent, London.** *Phono: Holborn 0437 (2 lines) 
And at— N EW C A ST LE : 3, St. Nicholas Building*.

A . E  , H I L L
Chartered Patent Agent,

27, Chancery Lane, London. W .C.2.
Chancery 8-444

3 .P IN , 5 A M P ,  S H U T T E R
A vailab le  in good quantities 

C O M P A C T , B A L L A S T .  U N IT S  
V  t [including s tr ikers  
SrT E N A T H E R A M _ S O IL  H E A T E R S

FULL LIST  O N  R E Q U E S T

jt R IV L IN
16 17, B R U N S W I C K  STREET, LEEDS, 2

Telephone 2 IS IS

R A D IA N T  E L E C T R IC
B E D  W A R M E R S
' " “" s u p p l ie s  n o w “a v a il a b l e

Retal  Pr ice

£1.9.6
plus P.T.

| Appl)Tto_yourlocal Wholesaler) _________
Wholesalers* enquiries should be made to :- 

SoOND,'483-489,'BARLOW MOOR.RD., MANCHESTER,2

new 1
mode l V

P U N  B A K E N  M A N C H E S T E R >1
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R E L I A B I L I T Y
'S

tYylex must be qood

W r i te  f o r  i l l u s t r a t e d  
T e c h n ic a l  D a t a  q u o t 
in g  o u r  R e f  E/ll.

MATTHEWS
Er YATIS LT.D
S W I N T O N  (M a n c h e s te r )  &  L O N D O N

Telephones :
Sw lnton 2273 (4  lines)

London, Chancery 7823 (3 lines) 

also a t
G L A S G O W  * LEEDS • B I R M IN G H A M  

CARDIFF

W iÊ Ê Ê m m m ^ n a Ê Ê l Ê Ê Ê Ë B Ê B Ê Ê M

G E O R G E  H.  S C H O L E S  
a n d  C o .  L t d .

W o r k s , W y th e n sh a w e

M A N C H E S T E R
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Multicore Solder contains 3 cores o 
extra active non-corrosive Ersin Flux. 
No extra flux is requ ired  
b e  readily  m ade on 
The three  cores of Ersin 
sure  rap id  melting 
thus speed ing  up 
and eliminating waste

'■a-

MULTICORE SOLDERS LTD.
MELLIER HOUSE, ALBEMARLE ST., LONDON. W 

Tel. : REGent 1411 (P.B.X. 4 lines)

CONDUCT

LATED and sheathed with P.V.C.
Let us send you details of the wide Range available

‘aBLEsA nD DLAST1C5 
I ■ Mi r »  LTD. 
NEWTON RD LEEDS.7.

V a r i e t y . . . In the case of industrial tapes, 
variety is essential in order that you 

may select the right tape for the job in hand. We 
manufacture a wide range of Lasso Adhesive Tapes for 
sealing and identification purposes. White, or in a 
variety of colours. Plain, or indelibly printed with your 
own inscriptions. Tapes with a base of cloth, glasscloth, 
transparent film, polythene, and so on. All tested for 
durability, resistance to water, oil and solvents; and for 
electrical resistance. Why not let our technical depart
ment advise you on your sealing and marking problems ? 
Or send for our free informative booklet.

Q  PRODUCTS
Pressure Sensitive Tapes

FOR SEALING, LABELLING & IDENTIFICATION

L A SS O L A S T IC  
L A S S O B A N D
L A S S O T H E N E  * L A SS O T H Y L  
L A SS O V IC  ‘ L A S S O P H A N E  
L A S S O T E X  • L A SSO F IB R E

H E R T S PH A R M A C E U TIC A LS LTD., Welwyn Garden City, Herts. T e l: Welwyn Garden 3333 (6 lines) (3*)
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“ B IG  B E N "  is always up to the minute, never falling a step 

behind or getting one in front. Unlike Big Ben, we at SANDERS—  

W ED N ESBU R Y , endeavour to be always a step in front, but the 

abnormal conditions of today unfortunately will not permit us to  

keep  pace with the demand for our products. Shortage of supplies, 

restrictions, etc. are gradually being overcome— meantime, modifications 

to existing ranges and entirely new designs are being planned to keep 

Sanders switchgear, fusegear, sockets, plugs etc., ‘up to the minute.’

WM; SANDERS ; & CO. ( WEDNESBURY) LTD., : WEDNESBURY, STAFFS.
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A Secret that’s 
not a Secret. .

T h e  secret of the 
success of the Philips 
Lamp is thewonderful 
workmanship inside 
it. This workmanship 
is the outcome of over 
half a century of 
research, experiment 
and experience, which 
have produced a lamp 
that gives a maximum 
ofclear, brightlightfor 
a minimum of current.

PHILIPS LAMPS LTD., CENTU RY  HOUSE, SHAFTESBURY AVENUE, LO N D O N , W.C.2. 067)

PHILIPS
LMakers o f Good Lamps fo r  over jo  Years

THE ELEC TRICIA N 29 NOVEM BER 1946



THE

E S T A B L I S H E D  1 8 6 1

Bouverie House -  154 Fleet Street -  London E C  4
Telegrams: “ b e n b r o t r ic  f l e e t  l o n d o n ”  Telephone: c e n t r a l  3212 ( 12 lines)

Editor: S t a n l e y  G. R a t t e e ,  A.M.I.E.E. Publisher and Manager: J o h n  V e st e y

Number 3574 29 NOVEMBER 1946 Vol C X X X V II No  22

CONTENTS
V iew s o n  .C urrent A ffa irs  ...... .
N ew s fro m  th e  C o n tin en t    1502
C arrier-frequenoy B roadcasting  .........  1503
S .E . Area E .D .A .................................   1505/
E lectrical P ersonalities  ......... 1506
C orrespondence  ........................................  1508
In sid e  o f E lectrical M achines ............  1509
S o u th ern  R a ilw a y  Signalling  ............  1513
E lectrical O verseas Trade  ...................... 1514
Inqu iries  F rom  O verseas B u yers  ........ 1516
H igh-V oltage M easurem ent .................  1517
Colonial T e lecom m unica tions  ............  1519
In d u str ia l In fo rm a tio n  ..........................  1521
T h e  R o y a l T ra in  fo r S o u th  A frica  ... 1523
I n  P a rlia m en t  ............................................. 1525
A n sw ers to Technical Q uestions  ........ 1526
E lec tr ic ity  S u p p ly  ...................................  1527
U n d erta k in g s’ Loan Sa n c tio n s  .............. 1528
C ontracts O pen  ........................................ 1529
D angers o f D iv id ed  C ontrol ................... 1530
C om pany N ew s  ........................................  1531
Com m ercial In fo rm a tio n  ...................... 1532

M ID L A N D S O F F IC E :
Daimler House, Paradise Street,’ Birmingham 
Telephone : M idlands 0784—5

GLA SG O W  O F F IC E :
116, H ope Street, Glasgow, C.2 
T elephone: Central 3970

The offices of T h e  E l e c t r ic ia n  are closed on Saturdays 
in  accordance icith the “Five-day Week'*plan adopted 
by Benn Brothers, Ltd.

S IN G L E  COPY ( F r i d a y )  
A N N U A L  SU B SC R IPT IO N  
OVERSEAS -  -

6d
-  25s
- Ç 30s

Looking Ahead
\ A X  in te rim  re p o r t by  Mr. V. W. 

l x D a l e ,  general m anager an d  secre
ta ry  of th e  B ritish  E lec trica l D evelop 
m en t A ssociation, to  th e  Council of th a t  
o rgan isation , serves a s  a  rem in d er of th e  
w ide scopo of th e  ac tiv itie s  of th e  asso
c ia tion  a n d  of th e  m an ifo ld  w ays in  
w hich  service is  g iven  to  th e  in d u s try  
generally . M a tte rs  d e a l t  w ith  d u rin g  th e  
first h a lf of th e  y e a r fa ll u n d e r no few er 
th a n  32 head ings a n d  th e re  is clear in 
d ica tion  th a t  th e re  'is  no w an ing  of th a t  
p rac tica l en thusiasm  for developm ent 
w hich  so ch arac te rised  th e  e lec tric ity  
supply’' in d u s try  in  th e  years  before  th e  
w ar.
A t th e  m om ent, th e  associa tion  finds 
itself in  a  dedicate a n d  d ifficu lt position  
in  regard  to  p ropaganda , ow ing to  th e  
need  for fuel econom y, a n d  i t  h a s  h a d  to  
r e a d ju s t i ts  policy  a n d  m ethods. A s it 
w ould b e  ag a in s t th e  pub lic  in te re s t to  
urge people to  use m ore  e lec tric ity  a t  
a  tim e  w hen th e  n a tio n  is be ing  enjo ined  
to  use “ one b a r  in s tead  of tw o,” th e  
association  h a s  h a d  to  fo rm u la te  a  long
te rm  policy  a n d  a t  th e  sam e tim e  to 
a d o p t a  rea listic  a t t i tu d e  of a  positive 
n a tu re  to  b ridge  th e  period1 of re s tric tion . 
T h is long-term  program m e, w hile n o t 
b ring ing  im m ed ia te  benefit to  th e  in d u s
try , is ca lcu la ted  to  p ro d u ce  re su lts  w hen 
th e  sup p ly  o f e lec tric ity  is com m ensu ra te  
w ith  th e  dem ands m ade  up o n  i t ,  a n d  a  
sh o rt-te rm  p o ste r a n d  adv e rtis in g  cam 
pa ig n  h as been  launched  to  lin k  u p  sa tis 
fac to rily  w ith  th e  long-term  program m e.



1500

In s te a d  o f u rg ing  people  to  use  less elec
tr ic ity , th e  association  p o in ts  o u t th e  
w isdom  a t  th e  p re sen t tim e of using 
e lec tric ity  on ly  a t  off-peak periods an d  
offers in fo rm atio n  a s  to  w hen  those 
periods occur. B y  th a t  sim ple device 
th e  assoc ia tion  h a s  th u s  p e rp e tu a te d  its  
tra d itio n a l positive  ty p e  of advertising . 
W ith  re sp ec t to  film s a new  ap p ro ach  is 
foreshadow ed a n d  th is , to g e th e r w ith  
a n  an n ouncem en t to  th e  effect th a t  th e  
association  is co llabo ra ting  w ith  th e  
E .R .A . in . large-scale ex p erim en ts  on 
prob lem s o f dom estic  e lec trification , gives 
prom ise of in te re s tin g  developm ents.
The E.D.A. and Education
A S U R V E Y  carried  o u t b y  the  E .D .A . 
of fifteen dom estic science colleges 
in  G re a t B rita in  an d  N o rth e rn  Ire land , 
reveals th a t  for th e  la s t tw e n ty  y ea rs  th e  
gas in d u s try  h as p rov ided  an d  m ain 
ta in e d  eq u ip m en t free of charge an d  the  
tra in in g  h a s  been  a lm o st en tire ly  b y  gas 
appliances. T he  association , hav ing  
le a rn t a  lesson from  i ts  com petito rs, is 
therefo re  spending  u n d er its  long-term  
p lann ing  policy from  £20 000 ,to £30 000 
in  equ ipp ing  th e  m ain  dom estic  science 
colleges w ith  a  com p lete  range of elec
tr ic a l eq u ip m en t so th a t  teachers m ay  be  
tra in ed  in  th e  use of elec trical m ethods 
a n d  im p a r t th e ir  know ledge to  th e ir  
charges. In s ta lla tio n s  in  schools a re  
an o th e r m a t te r  engaging th e  a tte n tio n  
of th e  association  an d  th e  early  issue of 
a  re p o r t on th e  su b jec t is forecast. T he  
pane l of a rch ite c ts  w ork ing  on th e  m a tte r  
h ave  a lm o st com ple ted  th e i r  labou rs  a n d  
i t  is hoped  th a t  th e ir  re p o r t w ill b e  av a il
ab le  a b o u t E as te r . T his, i t  is a n tic i
p a ted , will bo before th e  G overnm en t 
com m ences i ts  school-build ing p ro 
gram m e— second in  p rio rity  only  to  
housing—a n d  its  app ea ran ce  should  
th ere fo re  b e  of app reciab le  assistance  
n o t only to  th e  in d u s try , b u t  also to  th e  
M in istry  of E d u ca tio n , w hose responsi
b ility  fo r th e  servicing of o u r schools 
w ould  be g lad ly  shared  if  th e  recom 
m en d atio n s of th o  in d u s try  a re  adop ted .
New Power Station Design
T H E  B an k sid e  pow er s ta tio n , a  som e
w h a t ugly  bu ild ing  w ith  a  c lu s te r of 
“ tin  ”  ch im neys on th e  so u th  side of th e  
T h am es, m ay  bo rep laced  b y  a new  
s ta tio n  th a t  will be  “ a  th in g  of b eau ty  
a n d  a joy  fo r ev e r,” , if th e  p roposa ls  of 
th e  C ity of L on don  E  L . Co., L td ., a re

allow ed to  m ate ria lise . T his w as 
revealed  by  Mr. H . J .  R a n d a l l , m anaging  
d irec to r of th e  com pany, w hen he  p re 
sided a t  a n  in fo rm al P re s s  luncheon 
given b y  th e  E .D .A ., of w hich lie is 
cha irm an , on N ovem ber 22. H e  m en 
tioned  th a t  S ir G i l e s  G i l b e r t  S c o t t  
h a d  p ro d u ced  a  p re lim in a ry  a rc h ite c tu ra l 
design, w hich, in  h is opinion, is  th e  
finest y e t  c rea ted  fo r an y  pow er s ta tio n  
in th e  w orld. “ I f  w e can  h ave  a  gen era 
ting  s ta tio n  w ith  a n  end  eleva tion  as  
show n in  th is  design ,” he  said , “ we a re  
going to  p u t  g en e ra tin g  s ta tio n ^  in to  a  
to ta lly  d iffe ren t category , a n d  th ey  a re  
going to  bo th e  th ings of b e a u ty  th a t  
th ey  can  b e  if p ro p erly  designed.” Sir 
L e o n a r d  P e a r c e  h as been  asked  to  d e 
sign th e  tec lin ica l side. W h e th e r th e  
new  s ta tio n  will b e  e rec ted  on th e  site  
of th o  p re se n t one is  a  m a t te r  y e t  to  be 
decided b y  th e  p o w ers-tha t-be . I t  is 
r ig h t in  th e  h e a r t  of L ondon  a n d  will 
c u t in to  th e  tow n p lan n in g  schem e of 
th e  L ondon  C oun ty  Council. O pposition  
m ay  alfjo come from  th o se  w ho ad v o ca te  
tho  rem oval of g en e ra tin g  s ta tio n s  froin 
b ig  cities. A  public in q u iry  in to  th e  
schem e is to  be held  in  Ja n u a ry .
Electrical Exports Mounting
FO L L O W IN G  a  falling-off d u rin g  th e  
ho liday  season, e lec trica l ex p o rts  in 
O ctober show ed a n  encourag ing  m ove 
fo rw ard  an d  reached  d im ensions nev er 
p rev iously  recorded. F o r  th e  f irs t tim e, 
sh ip m en ts  of e lec trica l goods a n d  a p p a ra 
tus, a s  d is tin c t from  m ach inery , exceeded 
in  value  £4 m illion, a n d  accep tan ces 
of e lec trical m ach inery  b y  overseas 
bu y ers  a lso  increased , in d ica tin g  t h a t  th e  
r a te  of o u tp u t b y  B ritish  m a n u fa c tu re rs  
in th e  e lec trica l in d u s try  is  ga th erin g  
m om entum  W here co m p ara tiv e  figures 
of volum e a re  g iven in  th e  B o a rd  of 
T ra d e  acco u n ts  for th e  m o n th , these  
show  severa l in s tan ces w here  th o  q u a n 
titie s  of goods ex p o rted  exceeded b y  
a  su b s ta n tia l a m o u n t th e  m on th ly  
av e rag e  for 1938, d e m o n s tra tin g  th a t  
th e  in d u s try  is  n o t  lagging in  th e  d rive  
to w ard s  th e  ex p o rt ta rg e t  s e t  b y  th e  
G o v ern m en t; g iven th e  necessary  
m a te ria ls  an d  lab o u r a n d  u n fe tte red  
o p era tion  i t  can  a n d  will assum e a  le a d 
in g  position . T he  nu m b er of rad io  se ts  
s e n t overseas w as 54 492— th e  h ighes t 
ever reco rded  an d  m ore th a n  750 p e r 
cen t, above th e  1938 vo lum e fo r a n v  
m onth . E lec tric  lam p s ex p o rted  reached
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over 4ir m illions, n ea rly  th re e  tim es 
th e  1938 m o n th ly  volum e, house  service 
m e te rs  24 600 a g a in s t 13 700, vacuum  
c leaners  m ore th a n  doub led  an d , in 
w eight, m o to rs , g en e ra to rs  a n d  o ther 
e lec trica l m ach inery  show ed appreciab le  
increases.
Output of Cookers Accelerated
N O  less sp ec tacu la r h a s  b een  th e  in 
crease in  th e  o u tp u t of dom estic  elec
tr ic a l app liances an d  eq u ip m en t for the 
housing  drive. I n  ann o u n c in g  t h a t  th e  
10 000 th  a lum in ium  house  h ad  com e off 
th e  p ro d u c tio n  line. Mr. J . W i l m o t .  
M inister of Supply, h as sa id  th a t  the 
p ro d u c tio n  of housing  fitm en ts  is stead ily  
increasing, an d , w ith  one o r tw o  excep
tions, sufficient f itm en ts  h av e  been  p ro 
cu red  to  m ee t th o  en tire  tem p o ra ry  
housing  program m e. T he m o n th ly  p ro 
d u c tio n  of e lec tric  fires is now  206 000, 
com pared  w ith  113 000 in  1938; im m er
sion h e a te rs  h av e  ju m p ed  from  9 000 in 
1938 to  39 000, a n d  e lec tric  w ash-boilers 
from  5 000-6 000 to  19 000. I n  O ctober, 
23 306 elec tric  cookers, 127 151 m eters 
a n d  7 013 elec tric  re f r ig e ra to rs  w ere p ro 
duced, each  group  rep resen tin g  im pres
sive increases on th e  S ep tem ber figures, 
w hich w ere. 13 321 e lec tric  cookers, 
99 600 elec tric  m e te rs  a n d  488 electric 
re frig era to rs .
Further “ Southern” Example
T H O U G H  th e re  is  n o th in g  p a rtic u la rly  
new  in  th e  ad o p tio n  of m u ltip le  asp ec t 
co lour lig h t signalling , th e  an n ouncem en t 
b y  th e  S o u th e rn  R a ilw ay  t h a t  a p p ro x i
m a te ly  £1 200 000 is to  b e  sp e n t on 
m odern ising  th e  L ondon -B rig h to n  m ain  
lino in  th is  w ay  is of in te re s t. W o say  
th is  because, n o t  only  is a n y  c a p ita l ex 
p e n d itu re  over £1 000 000 som othing 
w o rth  no ting , b u t  because  th e  new  sig
na lling  will d isp lace  32 m a n u a l s ta tio n s  
by  11 w orked  b y  pow er. M ost of th e  
L o n d on -B righ ton  lino is  a lread y  equipped  
w ith  colour lig h t signalling, b u t  on th e  
su b u rb a n  sec tions from  B a tte rs e a  P a rk  
a n d  N ew  C ross G ato, to  C oulsdon N o rth , 
th e  sem aphore  ty p e  of signalling  is still 
u sed ; rep lac in g  i t  w ith  th e  new  system  
will re s u lt in  a  sav in g  of n ea rly  £20 000 
p e r an n u m . I t  is, on th e  face  of th ings, 
odd  th a t  th o  m a n u a l fo rm  of signalling 
should  h av e  pers is ted  so long on a n y  
p a r t  of th o  S o u th ern , fo r on  a  ra ilw ay  
so v e ry  m uch  of a n  e lec trica l exam ple 
to  th e  r e s t  of th e  w orld , th e re  will, even

w ith  th e  la te s t  ex tensions com pleted , 
still be  p len ty  of scope for e lectrical 
op e ra tio n  of th e  com pany ’s signalling  
system .
Colonial Telecommunications
T H E  tw o p ap ers  re a d  before th e  I.E .E . 
la s t w eek on th is  su b jec t p ro m o ted  a 
d iscussion w hich  h ad  a b o u t i t  th e  d is
tin c tio n  of a  m eeting  of overseas con
tr ib u to rs . A p a r t from  th e  fa c t th a t  th e  
speakers in  th e  discussion ad d ed  m uch 
v a lu ab le  in fo rm ation  to  th a t  a lready  
g iven in  tho  papers , th e ir  rem arks, based  
on  personal experiences a b ro a d  in  m an y  
cases, a re  w o rth y  of th e  a tte n tio n  of all 
w hose business i t  is to  m an u fac tu re  com 
m u n ica tio n  eq u ip m en t for overseas. In  
th is  connection  i t  m ay  be  sa id  th a t  th is  
c o u n try  a lread y  h as u n iq u e  experience in 
overcom ing th e  w ear a n d  te a r  im posed 
u p o n  elec trical eq u ip m en t in  trop ica l 
conditions, for in  m eetin g  th e  m ilita ry  
dem ands in  B u rm a d u rin g  th e  w ar, m uch  
w as d iscovered  w hich, if ap p lied  to  
peace-tim o needs, shou ld  pro long  even 
fu r th e r  th e  efficient life o f th e  eq u ip m en t 
o p e ra ted  e a s t o f Suez a n d  so u th  of th e  
E q u a to r . W hile  i t  is n o t suggested  th a t  
fin a lity  is in  a n y  w ay  approach ing , it  
m u s t b e  rea lised  th a t  th e  tim e  h as com e 
w h en  to  m ak e  fu r th e r im provem en ts is 
becom ing increasing ly  difficult ; a  con 
d itio n  w hich  is tho  rew ard  of th e  high 
efficiency a lread y  estab lish ed ; a  cond i
tio n  w hich a t  once p rocla im s th e  
su p erio rity  of B ritish  design an d  finish.
Electric Vehicles and Motor Trade
A L L  w ho h av e  th e  fu tu re  of th e  elec tric  
vehicle a t  h e a r t  will le a rn  w ith  in te re s t  
th a t  th o  A u stin  M otor Co. is  to  e n te r  th e  
field of b a tte ry -e le c tr ic  p roduction . 
A greem en t h a s  been  r e a d ie d  w ith  
C rom pton  P a rk in so n  L td . fo r b o th  com 
p an ies  to  h e  eq u a l p a r tn e rs  in  a  new  con
cern, to  be  called A ustin -C rom pton  
P a rk in so n  E lec tric  V ehicles, L td ., w hich 
will ta k o  over th o  w ork  p rev iously  p e r
fo rm ed  b y  C rom pton  P a rk in so n  th ro u g h  
th e ir  asso c ia ted  com panies. W hile  th e  
final d e ta ils  of th o  a rra n g e m e n t fo r d is
tr ib u tio n  a n d  servico rem ain  to  bo 
se ttled , responsib ility  fo r th e  m an u fac 
tu re  o f th e  veh icles w ill be  ta k e n  over by  
th e  A ustin  Co. a t  th e  end  o f th e  year, 
a n d  i t s  effect upon  th e  p e n e tra tio n  of th e  
elec tric  veh icle  in to  fields n ow  en joyed  b y  
p e tro l-d riv en  veh icles "will bo w a tch ed  
w ith  in te re s t.
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T H E SUPPLY PO SIT IO N  IN  FRANCE—NEW  G EN ER A TIN G  PLA N TS

A S from W ednesday ull electricity- 
consuming industries in F rance except 

a  few p rio rity  holders are working a  four- 
day week during th e  w inter. By the 
in troduction  of n ight shifts i t  will be 
possible, however, to  m aintain  the present 
working hours, th a t  is, 40 to  48 per week. 
This decision follows the sharp increase 
in  electricity consum ption over last year, 
am ounting to some 30 per cent.

* *

Cuts in  cu rren t front th e  B ritish zone of 
Germ any will deprive F rance of about 
1 000 000 kW h a  day, and th is will fu rther 
stra in  her coal resources, as her therm al 
plants will have to  m ake up  th e  deficiency.

* * He

Hydro-electric generation is still sa tis
factory, and a t  th e  m om ent reservoirs are 
80 per cent, full: 11 m illiard kW h, enough 
for eight to  ten weeks’ consum ption, is be
ing held in reserve, and  present hydro
electric generation am ounts to  13 ou t of 
th e  24 m illard kW h produced annually. 
Coal m ay possibly be sen t to  Switzerland 
in exchange for curren t th is w inter, which 
would help  industry  over a  difficult period.

* * *

The Giro ft© Lake in the Savoy Valley is 
now being used to  feed the Bellville and 
five o ther loss im portan t p lants. G irotte 
will be more im p o rtan t still when the 
w ork of increasing its  capacity  to  10 mil
lion cu. tons of w ater is completed. W ater 
will ultim ately be carried by subterranean 
channels 12 km . long to the generating
plant, where i t  will be used in th e  produc
tion of an  ex tra  165 million kW h. This, 
and o ther schemes, are expected to  ease 
cu rren t problem th is w inter.

< « *

T he supply position in the French 
Colonies and P rotectorates is no t so good 
and  reports show th a t  in Morroco genera
tion is fa r beldw present needs. A new 
barrage is being considered for construc
tion a t E l Ouidane to  increase generation 
from an average of 200 million kW h to 
500 m illion ; th is would no t in any  case 
bo possible before 1955.

* * *
According to  a ten-year plan prepared 

by  th e  S .N .C .F ., i t  is intended to  carry 
o u t large-scale electrification of th e  French 
railways. An addition  of 2 074 km. w ilfbe 
m ade to  lines already electrified, of which 
214 km. will be suburban  lines. The 
superior possibilities of electric drive com
pared w ith steam  are expected to  enable 
the railways to com pete on favourable 
term s w ith road and  a ir transport. A t the
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outbreuk of war, 3' 531 km . of track  ou t of 
a to ta l of 32 000 had  been electrified. D ur
ing the w ar th e  only work undertaken 
was the electrification of th e  Brive-Mon- 
tauban  line. Since the liberation, the 
Juvisy-V alenton lino in  the  suburbs of 
Paris has been olectrified and  th e  Ver
sailles-Juvisy lino is in process of comple
tion. T he S.N .C.F. will then  proceed w ith 
the Sete-Nimes, Paris-Lyons and  Bor- 
deaux-M ontauban lines.

*  *  *

From  the technical point of view, 
the S.N .C.F. experim ents have led to  the 
decision to  re ta in  th e  15 kV d .c. system  
although experience w ith  5 000 V mono
phase and 3 000 V d.c. system s has shown 
advantages.

* * Ht
Complementary to its electrification pro

gramme, th e  S.N .C.F. is also working on 
hydro-electric installations for which it. 
holds concessions. T he programmo in 
cludes various installations for the Tot, 
Ossau and Auro valleys and  th e  Pyrenees, 
the construction of p lan t a t  B ort, installa
tions in  the  Arve Valley in th e  Alps. This 
plan will raise th e  annual generating figures 
of th e  organisation from the present 1 100 
million kW h to 1 900 million in  an  average 
year, which will be ju s t slightly lower than  
the traction  needs for 1945.

* * *
France is one of th e  countries benefiting 

from the first allocation of German 
m aterials and equipm ent following th e  con
fiscation of 15 German factories. F rance is 
to  receive the m odern electricity p lan t a t  
Mannheim, and the  move is welcomed as 
a  s.tep tow ards the restoration  of French 
economy.

» .  » »
Sources of hydro-electric power in areas 

ceded to  F rance will still bo available to 
Ita ly , according to  a  special clause in the 
d ra ft tre a ty  prepared by  th e  Council of 
Foreign Ministers. F rance will control the 
w ater supply in territo ry  ceded, in  such a 
w ay th a t  Ita ly  will suffer no loss in  th e  sup
ply of power, and a  commission is to  be 
established to  ensure th a t I ta ly  is receiving 
fair trea tm en t. Tho French will bo re 
sponsible for m aintaining existing .equ ip 
m ent, and  m eeting Ita lian  power require
m ents. U nder the term s of th e  d ra ft 
trea ty , the  French will charge th e  Ita lians 
th e  same rates as those operating in  F rance 
for power supplied. Certain Ita lian  hydro
electric installations will be operated b y  the 
French, pending the reconstruction of 
wrecked plants a t  Breil and  Fon tan .
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Carrier - Frequency Broadcasting
T h e  first O .P .O. licence fo r  th e  operation o f . carrier-frequency broadcasting was issued  
a t R u g b y  last w eek , a n d  w ill be used  in connection  w ith  a sy s te m  deve loped  in th e  
R esea rch  L abora tories o f th e  B .T -H . Co., L td . ,  fo r  M ulti-B roadcast (E ngineering) L td .  
T h e  in a u gura tion  o f th e  sy s te m  teas 
a tte n d e d  b y  th e  C hairm an o f the  I .E .E .
R a d io  S ec tio n , a n d  fo llow ing th e  handing  
o ver o f th e  licence a n  inspection  o f the  
e q u ip m en t a n d  insta lla tion  was m ade.

D EV ELO PED  in th e  research labora
tories of the  B ritish  Thomson-Houston 

L td ., a t  the request of Multi-Broadcast 
(Engineering) L td ., the  first carrier-fre
quency broadcasting system  to  be p u t into 
public service in th is country  was opened 
on N ovem ber 22, a t  R ugby, when Prof. 
Willis Jackson, chairm an, I .E .E . Radio 
Section, invited the m idland regional direc
to r of th e  B .B.G., Mr. Percy Edgar, to 
speak over the system netw ork from
Birmingham.

P rior to  this ceremony, those present 
were addressed by Mr. L. J .  Davies, direc
to r of research, B .T-H . Co., L td ., and  Mr.
A. R . Almond, managing director of Multi- 
B roadcast (Engineering) L td ., who ex-
.plained th e  m ethod of operation and ad
vantages of th e  system. The equipm ent
seen a t  R ugby last week provides four 
programmes a t  the term inals of subscribers, 
bu t arrangem ents have been m ade for the 
reception early nex t year of six
programmes, by  the operation of a selector 
switch embodied in each subscriber’s repro
ducer unit.

Before those present were invited to  in
spect the tran sm itte r and aerial system, 
Prof. Willis Jackson addressed a  large audi
ence a t  an inaugural luncheon a t  which he 
said th a t  though there m ight be an ap 
paren t elem ent of contradiction in the 
Chairm an of the  R adio Section of the 
I .E .E . giving his blessing to  a  develop
m ent which moved aw ay from  ra th e r than  
tow ards th e  extended use of radio, a t  any 
ra te  in its  broadcasting aspect, th e  contra- 
d 'c tion  concerned him  far less than  it  had. 
W hatever th e  long-term indications of the 
carrier-frequency system  of wire-broad
casting, so far as radio broadcasting and 
o ther system s of w ire broadcasting 
were concerned, i t  should be re
m em bered th a t th e  function of the 
engineer ivas to  devise m eans of achieving 
certain desired practical results in new 
ways which overcame the lim itations of 
existing techniques, and  to  do th a t 
economically. I t  would be surprising if, in 
performing th is function,, he did no t from 
tim e ' to  tim e produce problems, no doubt 
of some seriousness on occasions for o thers; 
h u t in so far as th e  fu tu re  well-being of 
this, country  was governed by  th e  extent
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P a rt view o f the multi-broadcast modulation  
equipment, showing accessibility o f  assemblies

to  which engineers exercised the ir creative 
faculty, he thought we should hove no re
servation in  applauding an  achievem ent 
which promised such benefit as th a t  they  
were inaugurating  th a t  day. The carrier- 
frequency system  of te lephony  had  b een  a  
practical reality  in th e  telephone system  
of th is country  for m any years, and  its 
use for wire broadcasting w a s . advocated 
by Mr. P . P . Eckersley when ho was chief 
engineer of the B.B.C. W ire broad
casting was no t a replacem ent altogether for 
wireless broadcasting. The two systems 
were supplem entary; each had  its  
advantages, dependent'. m ainly on the 
listener; e a c h ,h a d .a n  end to  satisfy and 
each, had a  p u b lic . to' serve. ,

Mr. A. J .  Gill, vice-president of the 
I.E .E*, deputy  . engineer-in-chief of th e
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G . P . O . ,  t h e n  m a d e  h i s t o r y  b y  h a n d i n g  t o  
M r .  A l m o n d  t h e  f i r s t  e a r r i e r - f r e q u e n e y  
l i c e n c e  e v e r  t o  b e  i s s u e d .

F o l l o w i n g  t h e  l u n c h e o n  a n  i n s p e c t i o n  
w a s  m a d e  o f  t h e  t r a n s m i s s i o n  l i n e s  o f  0 .0 4 4  
i n .  d i a m e t e r ,  s p a c e d  2 i n .  a p a r t ,  i n s u l a t e d  
w i t h  p o l y t h e n e ,  a n d  s t r e t c h e d  b e t w e e n  
s p e c i a l  i n s u l a t o r s  s u p p o r t e d  b y  l i g h t  
b r a c k e t s  s t r a p p e d  t o  t h e  c h i m n e y s  o f  s u b 
s c r i b e r s ’ p r e m i s e s .  T h e  r e p r o d u c e r  u n i t ,  a s  
t h e  s u b s c r i b e r ’s  e q u i p m e n t  i s  c a l l e d ,  i s  c o n 
n e c t e d  .to  t h e  o v e r h e a d  s y s t e m  b y  a  s i n g l e  
c a b l e  a n d  l o c a t e d  i n  t h e  u s u a l  p o s i t i o n  f o r  
a  r a d i o  r e c e i v e r .  I t  c o m p r i s e s  a  W e s t e x  
r e c t i f i e r  a n d  2 - s t a g e  a m p l i f i e r ,  w i t h  a  s e l e c 
t o r  s w i t c h ,  v o l u m e  c o n t r o l  i n c o r p o r a t i n g  
a n  o n / o f f  s w i t c h ,  a n d  l o u d - s p e a k e r ,  a l l  i n  
o n e  e q u i p m e n t .

A  t y p i c a l  i n s t a l l a t i o n  o f  a  c a r r i e r - f r e -  
q u e h c y  w i r e  b r o a d c a s t i n g  s y s t e m  c o n s i s t s  
o f  a e r i a l  a r r a y s  e r e c t e d  w h e r e  m a n - m a d e  
i n t e r f e r e n c e  i s  s m a l l ,  w h i c h  f e e d  h i g h -  
q u a l i t y  c o m m u n i c a t i o n  r e c e i v e r s  u n d e r  t h e  
c o n t r o l  o f  a  s k i l l e d  s ta fE . W h e n  f a c i l i t i e s  
a r e  a v a i l a b l e ,  p r o g r a m m e s  a r e  t r a n s m i t t e d  
t o  t h o  r e c e i v i n g  s t a t i o n  o v e r  l a n d - l i n e s  
d i r e c t  f r o m  t h e  B . B . C . ,  a n d  t h e  e f f e c t s  o f  
d i s t u r b a n c e s  i n  t r a n s m i s s i o n  a r e  t h u s  
r e d u c e d .

T h e  b r o a d c a s t  p r o g r a m m e s  t o  b e  r e l a y e d  
a r e  t r a n s m i t t e d  o v e r  G . P . O .  l i n e s  t o  a  c e n 
t r a l l y  s i t u a t e d  s t a t i o n  a t  w h i c h  t h e  c a r r i e r -  
f r e q u e n c y  e q u i p m e n t  i s  i n s t a l l e d ,  w h e r e  
c a r r i e r s  a t  s p e c i a l l y  s e l e c t e d  f r e q u e n c i e s
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Fig. I.—Freq ue ncy characteristics of a broadcast 
receiver (A) and a multi-broadcast reproducer 
unit (B). The shaded portion shows the improve

ment effected
b e l o w  200  k / c s .  a x e  m o d u l a t e d  b y  t h e  p r o 
g r a m m e s ,  a n d  a f t e r  a m p l i f i c a t i o n ,  f e d  t o  
t h e  d i s t r i b u t i n g  n e t w o r k .

I n  p a r t i c u l a r  i n s t a n c e s  i t  m a y  b e  g e o 
g r a p h i c a l l y  m o r e  c o n v e n i e n t  t o  l o c a t e  t h e  
m o d u l a t o r s  a t  t h e  r e c e i v i n g  p o i n t ,  o r  a g a i n  
a  n u m b e r  o f  t o w n s  m a y  b e  f e d  f r o m  o n e  
r e c e i v i n g  s t a t i o n .  B a c h  i n s t a l l a t i o n  r e 
q u i r e s ,  i n  f a c t ,  a  c a r e f u l  t e c h n i c a l  r e v i e w  
o f  t h e  i n d i v i d u a l  c i r c u m s t a n c e s .  I n  a  l a r g e  
t o w n ,  f o r  i n s t a n c e ,  s i m p l e  a m p l i f i e r s  m i g h t  
b e  s i t e d  a t  s u i t a b l e  p o i n t s  f o r  l o c a l  r e 
d i s t r i b u t i o n ,  t h e  n u m b e r  d e p e n d i n g  o n  t h e  
l a y o u t  o f  t h o  t o w n .
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T h e  c u r v e s  r e p r o d u c e d  i n  F i g .  1 w e r e  
s u p p l i e d  b y  ¡ M u l t i - B r o a d c a s t  ( E n g i n e e r i n g )  
L t d . ,  a n d  a r e  c l a i m e d  t o  s h o w  t h e  c o m 
p a r a t i v e  f r e q u e n c y  c h a r a c t e r i s t i c s  o f  a

CYCLES PER SECOND
Fig. 2.—Audio-frequency distortion curves for 
a typical broadcast receiver {A) and for a multi

broadcast reproducer system (B)

t y p i c a l  b r o a d c a s t ' r e c e i v e r  ( A )  w i t h  t h o s e  
o f  a  m u l t i - b r o a d c a s t  r e p r o d u c e r  u n i t  ( B ) .  
T h e  s h a d e d  p o r t i o n  s h o w s  t h e  i m p r o v e m e n t  
e f f e c t e d .  F i g .  2  i l l u s t r a t e s  a u c l i o - f r c q u e n c y  
t o t a l  h a r m o n i c  d i s t o r t i o n  c u r v e s  f o r  a  
t y p i c a l  b r o a d c a s t  r e e c i v e r  (A )  a n d  f o r  a  
m u l t i - b r o a d c a s t  r e p r o d u c e r  s y s t e m  ( B ) .

Bell System Technical Journal
T H E  c u r r e n t  i s s u e  o f  t h i s  j o u r n a l  c o m 

m e n c e s  w i t h  a n  o u t l i n e  o f  t h e  t e c h 
n i c a l  d e v e l o p m e n t s  l e a d i n g  t o  t h e  p r o d u c 
t i o n  o f  B u n a  S  s y n t h e t i c  r u b b e r  d u r i n g  
t h e  r e c e n t  w a r .  I n  l e s s  t h a n  t h r e e  y e a r s  
t h e  p r o d u c t i o n  o f  t h i s  e l a s t o m e r  e x c e e d e d  
t h e  p r e - w a r  p r o d u c t i o n  o f  n a t u r a l  r u b b e r .  
F u r t h e r  p a p e r s  d e s c r i b e  t h e  t e s t i n g  
m e t h o d s  a n d  e q u i p m e n t  r e q u i r e d  f o r  t h o  
m a i n t e n a n c e  o f  r a d a r  e q u i p m e n t ,  a n d  a l s o  
t h e  p r o p e r t i e s  o f  t h o  v a l v e s  u s e d ,  e s p e c i a l l y  
o n e  t y p o  a d o p t e d  e x t e n s i v e l y ,  t h e  6A K 5 . 
T h e  n u m b e r  c o n c l u d e s  w i t h  a  d e t a i l e d  
e x a m i n a t i o n  o f  t h e  v a r i o u s  m o d i f i c a t i o n s  
o f  c a r r i e r - t e l e g r a p h  m e t h o d s  w h i c h  h a v e  
t o  b e  c o n s i d e r e d  W h e n  a  s y s t e m  i s  t o  b e  
s e l e c t e d  t o  m e e t  p r a c t i c a l  r e q u i r e m e n t s .  
R e f e r e n c e s  a r e  g i v e n  t o  t h e  w e a t h e r i n g  o f  
s o f t  ■ v u lc a n is e d  r u b b e r ,  t h e  i n s u l a t i o n  o f  
p l a s t i c s  u n d e r  h u m i d  c o n d i t i o n s ,  c h e m i c a l  
p i e z o - e l e c t r i c  c r y s t a l s ,  p e r m a l l o y  t a p e ,  a s  
w e l l  a s  t o  p a p e r s  o n  p r o p a g a t i o n ,  c r y s t a l  
f i l t e r s ,  a n d  s t a t i s t i c s .
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M E M B E R S  o f  t h e  s a l e s  s t a f f s  o f  e l e c 
t r i c i t y  u n d e r t a k i n g s  i n  t h e  S . E .  a n d  

E a s t e r n  E n g l a n d  a r e a  h e a r d ,  o n  M o n d a y  
a f t e r n o o n ,  d e t a i l s  o f  t h e  m a n u f a c t u r e r s ’ 
h i t h e r t o  u n p u b l i s h e d  p l a n s  f o r  f o r t h c o m 
i n g  d e v e l o p m e n t s  i n  t h e  f i e ld  o f  e l e c t r i c a l  
h o u s e h o l d  a p p l i a n c e s .

T h e  o c c a s i o n  w a s  t h e  o p e n i n g  m e e t i n g  o f  
a  s e r i e s  o f  l e c t u r e s  a r r a n g e d  b y  t h e  E . D . A . ,  
t o  b e  h e l d ,  a t  m o n t h l y  i n t e r v a l s ,  w i t h  t h e  
o b j e c t  o f  “  r e f r e s h i n g  ”  s a l e s  s t a f f  p e r s o n 
n e l .

I n t r o d u c i n g  t h e  a f t e r n o o n ’s  s p e a k e r ,  M r .
H .  J .  R a n d a l l ,  c h a i r m a n  o f  t h e  E . D . A .  
C o u n c i l ,  r e f e r r e d  t o  t h e  g r o w t h  o f  t h e  e l e c 
t r i c a l  i n d u s t r y  i n  r e c e n t  y e a r s  a n d  t h e n  i n 
t r o d u c e d  M r .  E .  G .  B a t t ,  c h a i r m a n  o f  t h e
B . E . A . M . A .  d o m e s t i c  e l e c t r i c a l  a p p l i a n c e s  
c o m m i t t e e .

M r .  B a t t  b e g a n  b y  s a y i n g  t h a t  t h e  
l y o s t  s e r i o u s  p r o b l e m  a t  p r e s e n t  w a s  o n e  
o f  m a t e r i a l s .  D i f f i c u l t i e s  e x i s t e d  w i t h  s h e e t  
s t e e l ,  c a s t i n g s ,  c e r a m i c s ,  p a i n t ,  r e s i s t a n c e  
w i r e  a n d  l a b o u r .  I n  a d d i t i o n ,  h a l f  o f  t h e  
m a n u f a c t u r e r s ’ o u t p u t  w a s  c o m p u l s o r i l y  
d i v e r t e d  i n t o  t h e  e x p o r t  m a r k e t .

T h e  t e n d e n c y  t o - d a y ,  h e  s a i d ,  w a s  t o  
e n c o u r a g e ,  a s  f a r  a s  p o s s i b l e ,  t h e  i d e a  o f  
i n t e r c h a n g e a b i l i t y  o f  c o m p o n e n t s ,  a n d  h e  
i n s t a n c e d  e l e c t r i c  f i r e  e l e m e n t s  a s  a n

Interim Report
I N  a n  i n t e r i m  r e p o r t  o n  t h e  m a i n  a c t i v i 

t i e s  o f  t h e  B r i t i s h  E l e c t r i c a l  D e v e l o p m e n t  
A s s o c i a t i o n  d u r i n g  t h e  f i r s t  h a l f  o f  t h i s  
y e a r ,  M r .  V .  W .  D a l e ,  g e n e r a l  m a n a g e r  
a n d  s e c r e t a r y ,  s t a t e s  t h a t  a s  a  r e s u l t  o f  
t h e  c o - o p e r a t i o n  o f  m e m b e r s ,  v i r t u a l l y  a l l  
t h e  p r e - w a r  f u n c t i o n s  o f  t h e  a s s o c i a t i o n  
h a v e  b e e n  r e s t o r e d ,  w h i l e  a  r e a d y  a c c e p t 
a n c e  h a s  b e e n  a c c o r d e d  t o  n e w  t a s k s  
r e l a t e d  t o  c h a n g e d  o r  c h a n g i n g  c o n d i t i o n s .

A n  E . D . A .  D o m e s t i c  I n s t a l l a t i o n s  a n d  
A p p l i a n c e s  C o m m i t t e e  h a s  b e e n  e s t a b 
l i s h e d  a n d  t h r e e  s u b - c o m m i t t e e s  h a v e  b e e n  
s e t  u p  t o  d e a l  w i t h  c o o k i n g ,  w a t e r  h e a t i n g  
a n d  r e f r i g e r a t i o n ,  r e s p e c t i v e l y .

A s  a  r e s u l t  o f  t h e  a s s o c i a t i o n ’s  r e p o r t  
t o  t h e  M i n i s t r y  o f  W o r k s  o n  t h e  d e s i g n  
o f  t h e  e l e c t r i c  w a t e r  h e a t i n g  i n s t a l l a t i o n s  
i n  t e m p o r a r y  h o u s e s ,  a  c o n f e r e n c e  o f  t h e  
d e p a r t m e n t s  c o n c e r n e d  w a s  a d d r e s s e d  a n d  
r e m e d i e s  w e r e  s u g g e s t e d 1 f o r  t h e  d e f i c i e n c i e s  
i n  t h e  w a t e r  h e a t i n g  a n d  w i r i n g  i n s t a l l a 
t i o n s .  T h e  a s s o c i a t i o n ’s  r e c o m m e n d a t i o n s  
r e g a r d i n g  m o d i f i c a t i o n  o f  t h e  p l u m b i n g  
u n i t  w e r e  a d o p t e d  b y  t h e  M i n i s t r y  o f  
W o r k s ,  a n d  t h e  a s s o c i a t i o n  i s  p r e s s i n g  
t h e  M in i s t r y ’- o f  H e a l t h  t o  a c c e p t  r e t r o s p e c 
t i v e  r e s p o n s i b i l i t y  f o r  u n i t s  i n s t a l l e d  i n
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e x a m p l e .  A  r o d - t y p o  e l e m e n t  h a d  b e e n  
d e v e l o p e d  b y  m a n u f a c t u r e r s  w h i c h  m ig h t-  
s o o n ,  s u b j e c t  t o  t e s t s  n o w  b e i n g  c a r r i e d  
o u t  a t  t h e  N . P . L . ,  b e c o m e  a  s t a n d a r d  f i t 
t i n g  f o r  a l l  f i r e s  o f  t h a t  . t y p e ,  a n d  t h e  n e x t  
s t e p  w a s  t o  d e v e l o p  a n  i n t e r c h a n g e a b l e  
p a n e l  e l e m e n t .

T h e  t r e n d  w a s  l i k e l y  t o  b e  i n  f a v o u r  o f  
r o d - t y p e  f i r e s ,  a n d  m o r e  c h a s s i s  w o u l d  b e  
m a d e  o f  a l u m i n i u m ,  a l t h o u g h  r e i n f o r c e d  
p l a s t i c s  a n d  m e t a l l i s e d  f i n i s h e s  o n  w o o d  h a d  
p o s s i b i l i t i e s .

F u t u r e  e l e c t r i c  c o o k e r s  w o u l d  b e  
e q u i p p e d  w i t h  t h e r m o s t a t i c  o v e n  c o n t r o l ,  
a n d  w o u l d  h a v e  t w o  h o t - p l a t e s ,  g r i l l  
b o i l e r s  a n d  m e d i u m  s i z e d  o v e n s .  T h e  b e s t  
m o d e l  f o r  c o m p e t i t i o n  w i t h  o t h e r  f o r m s  o f  
f u e l  w a s  t h e  f a m i l y  s iz e .

T h e  p u b l i c  t a s t e  s e e m e d  t o  b o  i n  f a v o u r  
o f  t h e  s e l f - s t a n d i n g  e l e c t r i c  r e f r i g e r a t o r .  
I n  t h i s  f i e ld ,  t h e  a d o p t i o n  o f  t h e  s e a l e d  u n i t  
w a s  o f  m a j o r  i m p o r t a n c e ,  s i n c e  i t  p e r m i t t e d  
a n  e a s y  s y s t e m  o f  r e p l a c e m e n t .

A f t e r  b r i e f  r e f e r e n c e  t o  k i t c h e n  f a n s  a n d  
t h e r m o s t a t i c  e l e c t r i c  i r o n s ,  M r .  B a t t  r e 
v e a l e d  d e t a i l s  o f  t h e  n e w  M y c a l e x  p a n e l  
h e a t e r s .  T h e s e  w e r e  m a d e ,  h e  s a i d ,  o f  a  
m i x t u r e  o f  p o w d e r e d  g l a s s  a n d  m i c a ,  
m o u l d e d  u n d e r  h i g h - p r e s s u r e  a r o u n d  a n  
e m b e d d e d  5 0 0  W  h e a t i n g  e l e m e n t .

on Development
t e m p o r a r y  h o u s e s  a l r e a d y  l i c e n s e d .  A d v i c e  
w a s  g i v e n  t o  h o u s i n g  a u t h o r i t i e s ,  a r c h i t e c t s  
a n d  b u i l d e r s  i n  r e g a r d  t o  t h e  e l e c t r i c a l  
i n s t a l l a t i o n s  i n  t r a d i t i o n a l  a n d  p r e f a b r i 
c a t e d  h o u s e s .

T h e  p a n e l  o f  c o n s u l t a n t  a r c h i t e c t s  h a s  
m a d e  g o o d  p r o g r e s s  i n  t h e  s t u d y  o f  t h e  u s e  
o f  e l e c t r i c i t y  i n  p o s t - w a r  s c h o o l s ; i n  p a r 
t i c u l a r ,  n e w  m e t h o d s  o f  l i g h t i n g ,  h e a t i n g  
a n d  c o o k i n g  w e r e  i n v e s t i g a t e d .  B y  t h e  t i m e  
t h e  G o v e r n m e n t  i s  r e a d y  t o  p r o c e e d  w i t h  
t h e  b u i l d i n g  o f  s c h o o l s ,  a  v a l u a b l e  a n d  
c o m p r e h e n s i v e  r e p o r t  w i l l  b e  a v a i l a b l e .

A r r a n g e m e n t s  a r e  b e i n g  m a d e  f o r  a  
g e n e r a l  d i s p l a y  a t  t h e  S c o t t i s h  B u i l d i n g  
C e n t r e ,  G l a s g o w ,  o f  e l e c t r i c a l  a p p l i a n c e s  
a n d  a  c o m p l e t e  a l l - e l e c t r i c  k i t c h e n ,  w h i c h  
w i l l  b e  s u p p l e m e n t e d  b y  w i n d o w  d i s p l a y s  
t o  a t t r a c t  v i s i t o r s .  T h e  a s s o c i a t i o n  h a s  
c o m p l e t e d  p l a n s  f o r  a n  e n l a r g e d  e l e c t r i c a l  
s e c t i o n  a t  t h e  B u i l d i n g  C e n t r o ,  L o n d o n ,  
a n d  t h e  w o r k  w i l l  b e  u n d e r t a k e n  a t  t h e  
e a r l i e s t  o p p o r t u n i t y .

T h e  a s s o c i a t i o n  i s  c o l l a b o r a t i n g  w i t h  t h e  
B r i t i s h  E l e c t r i c a l  a n d  A l l i e d  I n d u s t r i e s  R e 
s e a r c h  A s s o c i a t i o n  i n  l a r g e - s c a l e  e x p e r i 
m e n t s  o n  p r o b l e m s  o f  d o m e s t i c  e l e c t r i f i c a 
t i o n .
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S I R  R O B E R T  W A T S O N - W A T T  1m s 
b e e n  a w a r d e d  t h e  V a l d e m a r - P o u l s e n  g o ld  
m e d a l  b y  t h e  D a n i s h  A c a d e m y  o f  
T e c h n i c a l  S c i e n c e  i n  . r e c o g n i t i o n  o f  h i s  
r a d a r  i n v e n t i o n s .

A D D .  A L E X A N D E R  C R I T C H L E Y  h a s  
b e e n  r e - e l e c t e d  c h a i r m a n  o f  t h e  L i v e r p o o l  
E l e c t r i c  P o w e r  a n d  L i g h t i n g  C o m m i t t e e  
f o r  t h e  . e n s u i n g  y e a r- .

S I R  T H O M A S  H I G H A M  h a s  e n t e r e d  
u p o n  h i s  4 2 n d  y e a r  a s  c h a i r m a n  o f  A c c r i n g 
t o n  E l e c t r i c i t y  C o m m i t t e e .

P R O F .  E .  O .  W I L L O U G H B Y ,  w h o  1m s 
b e e n  e n g a g e d  u p o n  r e s e a r c h  w o r k  i n  G r e a t  
B r i t a i n  r e c e n t l y ,  h a s  t a k e n  u p  d u t y  a s  
P r o f e s s o r  o f  E l e c t r i c a l  E n g i n e e r i n g  a t  t h e  
U n i v e r s i t y  o f  A d e l a i d e .  T h i s  i s  o n e  o f  tw o  
n e w  e n g i n e e r i n g  c h a i r s  r e c e n t l y  e s t a b 
l i s h e d .  P r o f .  W i l l o u g h b y  i s  a  g r a d u a t e  o f  
t h e  U n i v e r s i t y  o f  M e l b o u r n e  i n  b o t h  c iv i l  
a n d  e l e c t r i c a l  e n g i n e e r i n g .

M R .  C H A R L E S  M . N E S B I T T ,  s a l e s  
m a n a g e r  o f  D o r m a n  a n d  S m i t h ,  L t d . ,  a n d  

t h e  a s s o c i a t e d  c o m 
p a n y ,  D . S .  P l u g s  
L t d . ,  is  l e a v i n g  t h i s  
c o u n t r y  v e r y  s h o r t l y  
f o r  a n  e x t e n d e d  b u s i 
n e s s  t o u r  o f  I n d i a  
a n d  C e y l o n .  H e  e x 
p e c t s  t o  b e  a w a y  f o r  
a b o u t  s i x  m o n t h s .

M R .  I V O R  G . 
E V A N S ,  e l e c t r i c a l  
e n g i n e e r  t o  t h e  P o r t 
l a n d  U . D . C . ,  h a s  
b e e n  a p p o i n t e d  e l e c 
t r i c a l  e n g i n e e r  t o  t h e  
P o n t v p r i d d  U . D . C  

A L D .  T .  E V A N S ,  
w h o  h a s  c o m p l e t e d  

a h n o s t  21  y e a r s  a s  c h a i r m a n  o f  t h e  B u r y  
( L a n c s . )  E l e c t r i c i t y  C o m m i t t e e ,  h a s  b e e n  
r e - e l e c t e d  t o  t h e  o f f ic e .

M R .  L .  E .  A .  P H I L L I P S  h a s  b e e n  
a p p o i n t e d  m a n a g e r  o f  t h e  d r a w i n g  o f f ic e  
a t  t h e  h e a d  o f f ic e  o f  t h e  G e n e r a l  E l e c t r i c  
C o . ,  L t d . ,  w h i c h  i s  r e s p o n s i b l e  f o r  t h e  
d e s i g n  o f  a l l  t h e  c o m p a n y ’s  d e c o r a t i v e  
l i g h t i n g  f i t t i n g s .  M r .  P h i l l i p s ,  w h o  h a s  
b e e n  w ith »  » the  c o m p a n y  f o r  2 4  y e a r s ,  s u c 
c e e d s  M r .  E .  H .  P e n w a r d e n ,  w h o  r e t i r e d  
r e c e n t l y .  M r .  P e n w a r d e n  j o i n e d  t h e  c o m 
p a n y  i n  1 9 1 5 ,  a n d  w a s  i n  c h a r g e  o f  t h e  
d r a w i n g  o f f ic e  f o r  t h e  g r e a t e r  p a r t  o f  h i s  
s e r v i c e .  A l t h o u g h  ho>- w a s  c o n c e r n e d  
p r i m a r i l y  . w i t h  l i g h t i n g  s c h e m e s ,  h e  
c o l l a b o r a t e d  l a t t e r l y  i n . t h e  d e s i g n  o f  
c e r t a i n  d o m e s t i c  a p p l i a n c e s  f o r  t h e  p o s t 
w a r  m a r k e t / a n d  s e v e r a l  e x a m p l e s  o f  h i s  

. w o r k  a r e  s h o w n  a t  t h e  “  B r i t a i n  C a n  M a k e
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I t  ”  E x h i b i t i o n .  H e  w a s  a  m e m b e r  o f  t h e  
G .E .C .  D r a m a t i c  S o c i e t y  f r o m  i t s  f o r m a 
t i o n  i n  1 9 3 0 , a n d  p l a y e d  l e a d i n g  r o l e s  i n  
t w e l v e  o f  t h e i r  p r o d u c t i o n s .

M R .  C H A R L E S  K I N G ,  w h o  w a s  c h i e f  
e l e c t r i c a l  e n g i n e e r  a n d  m a n a g e r  o f  t h e  e l e c 
t r i c a l  d e p a r t m e n t  o f
G . N .  H a d e n  a n d  
S o n s ,  L t d . ,  w h o s e  
s t a f f  h e  j o i n e d  i n  
1 9 2 8 , a n d  w a s  
r e s p o n s i b l e  f o r  t h e  
e l e c t r i c a l  i n s t a l l a t i o n s  
a t  t h e  C a m b r i d g e  
U n i v e r s i t y  L i b r a r y ,  
t h e  B o d l e i a n  L i b r a r y  
n e w  b u i l d i n g  a t  O x 
f o r d ,  a n d  L i v e r p o o l  
C a t h e d r a l ,  i s  n o w  a  
d i r e c t o r  o f  t h e  
A l l i a n c e  E l e c t r i c a l  
C o . ,  L t d .  H e  i s  a  
m e m b e r  o f  t h e  I . E . E .
C o d e s  o f  P r a c t i c e  
C o m m i t t e e  a n d  o f  t h e  B . S . I .  E n g i n e e r i n g  
C o m m i t t e e ,  a n d  h a s  s e r v e d  o n  t h e  I . E . E .  
I n s t a l l a t i o n  S e c t i o n  C o m m i t t e e .

M R ,  F .  D .  W I L L I A M S  h a s  r e s i g n e d  
f r o m  t h e  b o a r d  o f  t h e  R a d i o  a n d  T e l e v i s i o n  
T r u s t .

M R .  H .  B .  M c I C I N T Y  h a s  b e e n  a p 
p o i n t e d  a  d i r e c t o r  o f  t h e  S c o t t i s h  P o w e r  
C o . ,  L t d .

M R .  P .  B .  H E A L E Y  a n d  M r .  J .  G . 
F l i n t  h a v e  b e e n  e l e c t e d  t o  t h e  b o a r d  o f  
t h e  T e l e p h o n o  M a n u f a c t u r i n g  C o . ,  L t d .

M R .  G .  W A N S B R O U G H ,  c h a i r m a n  o f  
A .  R o y r o f i e  a n d  C o . ,  L t d . ,  h a s  b e e n  a p 
p o i n t e d  a  m e m b e r  o f  t h e  C o lo n i a l  
E c o n o m i c  a n d  D e v e l o p m e n t  C o u n c i l .

'M I S S  J A N E  T H O M P S O N ,  o f  K i r b y  
M u x l o e ,  L e i c e s t e r ,  h a s  b e e n  a p p o i n t e d  b y  
t h e  F u l h a m  B o r o u g h  C o u n c i l  a s  t e m p o r a r y  
a s s i s t a n t  t e c h n i c a l  e n g i n e e r  a t  t h e  p o w e r  
s t a t i o n ;  M r .  J .  S .  A n d e r s o n ,  o f  I r o n b r i d g e ,  
S h r o p s h i r e ,  h a s  b e e n  a p p o i n t e d  a s s i s t a n t  
o p e r a t i n g  e n g i n e e r .

M R .  F .  H .  D I C K E N S O N  h a s  b e e n  a p 
p o i n t e d  d e p u t y  e l e c t r i c a l  e n g i n e e r  t o  
C r o y d o n  C o r p o r a t i o n  i n  s u c c e s s i o n  t o ' M r .
H .  C . S p e n c e ,  n o w  b o r o u g h  e l e c t r i c a l  
e n g i n e e r  a t  W i m b l e d o n .  M r .  D i c k e n s o n  
i s  a t  t h e  L o n d o n  T r a n s p o r t  B o a r d ’s  p o w e r  
s t a t i o n  a t  N e a s d e n ,  a n d  w a s  f o r m e r l y  w i t h  
t h e  L i v e r p o o l .  C o r p o r a t i o n  a s  a s s i s t a n t
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o l e c t r i c a l  e n g i n e e r .  H e  i s  3 5  y e a r s  o £  a g e  ' 
a n d  6 f t .  7  i n .  t a l l .

M R .  H .  M . . M A T H I E S .O N  h a s  r e t i r e d -  
f r o m  t h e  s e r v i c e  o f  S u b m a r i n e  C a b l e s ,  
L t d .  P r e v i o u s l y  h e  w a s  i n  t h e  c a b l e  
d e p a r t m e n t  o f  S i e m e n s  B r o t h e r s  a n d  C o ., 
L t d . ,  f o r  3 6  y e a r s .

Obituary
H R .  W I L L I A M  J O S E P H  B A I L E Y ,  a  

f o r m e r  s t a f f  e n g i n e e r  o f  t h e  G o t i e r a l  P o s t  
O f f ic e ,  o n  N o v e m b e r  2 6 ,  a g e d  7 6  y e a r s .  H o  
w a s  a  m e m b e r  o f  t h e  I . E . E .

M R .  G E O R G E  H T J L B E R T  W I L S O N ,  o n  
N o v e m b e r  1 7 , a g e d  4 4  y e a r s .  H e  j o i n e d  
t h o  r e s e a r c h  l a b o r a t o r i e s  o f  t h e  G e n e r a l  
E l e c t r i c  C o . ,  L t d . ,  a t  W e m b l e y  i n  1 9 2 2  
a s  a  m e m b e r  o f  t h e  n e w l y - f o r m e d  i l l u m i n a 
t i o n  s e c t i o n ,  a n d  t o o k  o v e r  t h o  l e a d e r s h i p  
o f  t h a t  s e c t i o n  i n  1 9 2 9 .  H e  l e f t  t h e  l a b o r a 
t o r i e s  d u r i n g  t h e  l a t e  w a r ,  a n d  b e c a m e  
p h y s i c s  m a s t e r  a t  t h e  L a w r e n c e  S h e r r i f f  
S c h o o l ,  R u g b y  H e  s e r v e d  o n  a  n u m b e r  o f  
c o m m i t t e e s  o f  t h o  I . E . S . ,  a n d  w a s  a n  
a c t i v e  m e m b e r  o f  t h e  C o u n c i l .  H e  w a s  a n  
a s s o c i a t e  m e m b e r  o f  t h e  I . E . E .  a n d  w a s  
a l s o  w e l l  k n o w n  o n  B . S . I .  c o m m i t t e e s  a n d ,  
f r o m  1 9 2 8  o n w a r d s ,  a t  t h e  m e e t i n g s  o f  t h e

I n t e r n a t i o n a l  I l l u m i n a t i o n  'C o m m i s s i o n ,  
■ p a r t i c u l a r l y  f o r  h i s  i n t e r e s t  i n  a v i a t i o n

l i g h t i n g .   H e  w a s  t h e  a u t h o r  o f  s e v e r a l
p a p e r s  o n  l i g h t i n g  r e a d  b e f o r e  t h e  I . E . S .  
a n d  A . P . L i E .

M R ,  C H A R L E S  W .  B R I D G E N ,  a  d i r e c 
t o r  o f  F e r r a n t i ,  L t d . ,  o n  N o v e m b e r  1 8 , 
a g e d  5 1  y e a r s .  H e  j o i n e d  t h e  c o m p a n y ’s  
s t a f f  i n  1 9 1 3 , a f t e r  p r e v i o u s  e x p e r i e n c e  
w i t h  M e s s r s .  E v e r e t t  E d g c u m b e  a n d  t h e  
E l o c t r i c a l  A p p a r a t u s  C o . ,  L t d . ,  b e i n g  
e n g a g e d  o n  g e n e r a l  e x p e r i m e n t a l  w o r k  
u n t i l  h e  j o i n e d  t h e  A r m y  i n  1 9 1 4 . A f t e r  
s e r v i n g  t h r o u g h o u t  t h e  w a r ,  h e  t o o k  u p  
d u t i e s  i n  t h e  t r a n s f o r m e r  d e p a r t m e n t .  
T r a n s f e r r i n g  t o  t h e  s e l l i n g  s t a f f ,  h e  b e c a m e  
m a n a g e r  o f  F e r r a n t i  i n t e r e s t s ,  s u c c e s s i v e l y  
i n  C a r d i f f  a n d  B i r m i n g h a m ,  w h e r e  h e  r e 
m a i n e d  u n t i l  h i s  - p r o m o t i o n  t o  g e n e r a l  s a l e s  
m a n a g e r  i n  1 9 3 4 . H i s  e l e v a t i o n  t o  a  s e a t  
o n  t h e  b o a r d  c a m e  i n  1 9 4 3 .  B u s i n e s s  
a c t i v i t i e s  c a r r i e d  h i m  t o  a l l  p a r t s  o f  t h e  
w o r l d .  P r o m i n e n t  i n  B . E . A . M . A .  a f f a i r s ,  
M r .  B r i d g c n  w a s  f o r  m o r e  t h a n  1 0  y e a r s  
a  m e m b e r  o f  t h e  I . M . E . A . — B . E . A . M . A .  
J o i n t  C o m m i t t e e .  H e  w a s  a  m e m b e r  o f  
t h e  I . E . E .  a n d  s e r v e d  o n  t h e  C o u n c i l ,  f r o m  
1 9 4 2  t o  1 9 4 5 .
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Queen Mary Visits Cable Works
A N  i n f o r m a l  t o u r  o f  t h e  c a b l e  w o r k s  o f  

J o h n s o n  a n d  P h i l l i p s ,  L t d . ,  a t  C h a r l 
t o n ,  w a s  m a d e  b y  Q u e e n  M a r y  o n  M o n 
d a y .  A c c o m p a n y i n g  h e r  w e r e  L a d y  
C y n t h i a  C o lv i l l e ,  M is s  C a r o l i n e  H a s l e t t .  a n d  
M a j o r  t h e  H o n .  J o h n  C o k e .

T h e  p a r t y  w a s  r e c e i v e d  b y  M r .  G . L e s l i e  
W a l e s ,  c h a i r m a n  a n d  m a n a g i n g  d i r e c t o r ,  
M r .  W .  G l a s s ,  d i r e c t o r  a n d  g e n e r a l  
m a n a g e r ,  a n d  M r .  S .  J .  P a s s m o r e ,  d i r e c t o r .

H e r  M a j e s t y  s h o w e d  a  k e e n  i n t e r e s t  in  
t h e  p r o c e s s e s  o f  m a n u f a c t u r e ,  a n d  m a n y  
q u e s t i o n s  w e r e  a s k e d  o f  M r .  J .  W o o l d r i d g e ,  
c a b l e  w o r k s  m a n a g e r ,  w h o  c o n d u c t e d  t h e  
p a r t y  t h r o u g h  t h e  r u b b e r  c a b l e  w o r k s .

T h o  R o y a l  p a r t y  s p o k e  f o r  s o m e  m i n u t e s  
t o  M r s .  S e y m o u r ,  a n  o p e r a t i v e  e m p l o y e d  
o n  r u b b e r  s t r i p  w i n d i n g  m a c h i n e s ,  w h o  
h a d  b e e n  a  p a t i e n t  a t  t h e  R o f f e y  P a r k  
R e h a b i l i t a t i o n  C e n t r e  w h i c h  Q u e e n  M a r y  
h a d  r e c e n t l y  v i s i t e d .

A f t e r  t h e  i n s p e c t i o n  o f  t h e  r u b b e r  c a b l e  
w o r k s ,  Q u e e n  M a r y  d r o v e  t o  t h e  d i r e c t o r s '  
o f f ic e  w h e r e  s h e  a d m i r e d  t h e  m u r a l  d e c o r a 
t i o n s  a n d  m o d e l s ,  a n d  s i g n e d  t h e  v i s i t o r s  
b o o k ,  M r .  W a t e s  r e l a t e d  t h e  o r i g i n  a n d  
e a r l y  h i s t o r y  o f  t h e  f i r m .

M r .  G . T .  W .  W h i t e h e a d ,  a s i s t a n t  
g e n e r a ]  m a n a g e r ,  t h e n  c o n d u c t e d  t h e  p a r t y  
o v e r  t h e  p a p e r  c a b l e  w o r k s  a n d  e x p l a i n e d  
t h e  p r o c e s s  o f  c a b l e - m a k i n g  f r o m  t h o  
i n i t i a l  s t r a n d i n g  o f  th e _  c o n d u c t o r s ,  t h e  
p r o c e s s e s  o f  p a p e r  s l i t t i n g , ,  l a p p i n g ,  i m 
p r e g n a t i n g ,  l e a d  s h e a t h i n g  a n d  s t e e l
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a r m o u r i n g ,  t o  t h e  f i n a l  v o l t a g e  t e s t i n g  a n d  
w i n d i n g  o n  t o  d r u m s .

A n  i n s p e c t i o n  o f  o n e  o f  t h e  s w i t c h g e a r  
e r e c t i o n  s h o p s  w a s  a l s o  i n c l u d e d .

A t  t h e  p a p o r  c a b l e  w o r k s ,  M r .  K e n n e t t  
B o o r n ,  w h o  h a s  b e e n  w i t h  t h e  c o m p a n y  f o r  
5 9  y e a r s  w i t h o u t  a  d a y ’s . s i c k  l e a v e ,  w a s  
p r e s e n t e d  t o  Q u e e n  M a r y ,  a n d  a t  t h e  
c o n c l u s i o n  o f  t h e  t o u r  M r .  R u s s e l l ,  n i g h t  
s h i f t  s u p e r i n t e n d e n t  t h r o u g h o u t  t h e  w a r ,  
w a s  p r e s e n t e d  t o  H e r  M a j e s t y  a n d  j o i n e d

Left to right, (seated) MR. s .  j .  p a s s m o re ^
MR. W. GLASS, HER MAJESTY OUEEN MARY3 
MR. G. LESLIE WATES. ( Standing ) MR. G. T. W. 

WHITEHEAD, a n d  MISS HASLETT

t h e  p a r t y  f o r  t e a  i n  t h e  . r e c e p t i o n ,  r o o m .
O n  l e a v i n g ,  a n  i n s p e c t i o n  w a s  m a d e  o f  

t h o  u n d e r g r o u n d  c o n t r o l  r o o m .
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B ro ad cas tin g  an d  P e a k  L oad
[ T o  t h e  E d i t o r ]

S i r , — T h e  u s e  o f  e l e c t r i c i t y  i n  r e c o r d i n g  
p u b l i c  o p i n i o n  i s  t h e  l a t e s t  s u g g e s t i o n  p u t  
f o r w a r d  b y  a  P a r i s  n e w s p a p e r .  T h e  
a r t i c l e  p o i n t s  o u t  t h a t  d i s t r i b u t i o n  c o m 
p a n i e s  r e g i s t e r  a u t o m a t i c a l l y  t h e  c o n s u m p 
t i o n  f i g u r e s  i n  t h e i r  s e c t o r s ,  a  h e a v y  d e 
m a n d  f o T  c u r r e n t  s h o w i n g  a s  a  s t e e p  r i s e  i n  
a  g r a p h .  W h e n ,  a t  a  g i v e n  h o u r ,  a  m i l l i o n  
w i r e l e s s  s e t s  a r e  'b e in g  u s e d  a t  t h e  s a m e  
t i m e ,  t h e  c u r v e  r i s e s  s t e e p l y .  T h i s ,  i t  i s  
s u g g e s t e d ,  c o u l d  b e  u s e d  t o  c l a s s i f y  t h e  
i m p o r t a n c e  o f  p r o g r a m m e s  i n  g i v e n  
s e c t o r s .  E x a m p l e s  a r e  g i v e n  f o r  t h e  
G e r m a n  o c c u p a t i o n  p e r i o d ,  w h e n  c o n s u m p 
t i o n  o f  c u r r e n t  r o s e  e v e r y  e v e n i n g  a t  
9 .1 5 — t h e  t i m e  o f  t h e  B . B . C .  b r o a d c a s t s .  
O t h e r  g r a p h i c a l  r e c o r d s  show » c o n s u m p t i o n  
d u r i n g  G e n e r a l  d o  G a u l l e ’s  s p e e c h e s  i n  
L o n d o n ,  t h e n  l a t e r  i n  F r a n c e .

T h i s  e x p e r i e n c e  i s  b y  n o  m e a n s  n e w  a n d  
h a s  o f t e n  b e e n  r e f e r r e d  t o  i n  T h e  E l e c 
t r i c i a n . I t s  i n t e r e s t  a t  t h e  m o m e n t  i s  i n  
c o n n e c t i o n  w i t h  t h e  b u i l d i n g  u p  o f  l o a d  
d u r i n g  p e a k  p e r i o d s ,  d u e  t o  t h e  b r o a d c a s t 
i n g  o f  p o p u l a r  s p o r t s  n e w s ,  c o m m e n t a -  
t o r i e s ,  e t c . ,  a s ,  f o r  i n s t a n c e ,  s h o r t - w a v e  
b r o a d c a s t s  o f  c r i c k e t  r e s u l t s .  T h e s e  o c c u r  
m o r e  o f t e n  t h a n  n o t  d u r i n g  t h e  8.0  a . m .  
o n w a r d s  p e a k ,  a n d  i t  w o u l d  b e  i n t e r e s t i n g  
t o  k n o i v  w h a t  e f f e c t  u p o n  t h e  p o w e r  l o a d  
t h e  s w i t c h i n g  o n  o f  r a d i o  r e c e i v e r s  f o r  t h e i r  
r e c e p t i o n  h a s  u p o n  t h e  t o t a l  d e m a n d .

I t  i s  a p p r e c i a t e d  t h a t  s u c h  a  l o a d  w o u l d  
b e  d i f f i c u l t  t o  a s s e s s  f r o m  t h e  t o t a l  d e m a n d ,  
b u t  t h e  d i f f e r e n c e  i n  f i g u r e s  d u r i n g  a n d  
i m m e d i a t e l y  a f t e r  t h e  b r o a d c a s t  m i g h t  g i v e  
s o m e  i n d i c a t i o n .  W i t h  m o d e r n  r a d i o  
r e c e i v e r s  i n  t h e  h a n d s  o f  o v e r  10 000 000 
l i c e n s e d  l i s t e n e r s ,  t h e  l o a d  t h e y  r e p r e s e n t  
m u s t  b e  c o n s i d e r a b l e . — Y o u r s  f a i t h f u l l y ,

N . J .  T e l p h e r .
W e l l i n g t o n ,  S u r r e y .

A G ood S uggestion?
[ T o  t i i e  E d i t o r ]

S i r , — T h e  “  B r i t a i n  C a n  M a k e  I t  ”  E x 
h i b i t i o n  a s  c o v e r e d  i n  t h e  i s s u e  o f  T h e  
E l e c t r ic ia n  o f  S e p t e m b e r  2 7 , i s  i n t e r e s t 
i n g  a n d  i t  i s  t o  b e  h o p e d  m o s t  s t i m u l a t i n g  
t o  B r i t i s h  e x p o r t s .

T a k i n g  t h e  t i t l e  o f  t h i s  e x h i b i t i o n  a s  a  
t e x t  I  w’o n d e r  i f  a n o t h e r  t y p e  o f  e x h i b i 
t i o n  i n  E n g l a n d  m i g h t  n o t  a l s o  b e  s u g 
g e s t e d ?

I  h a v e  i n  m i n d  a  p e r m a n e n t  d i s p l a y  o f  
t o o l s  a n d  u t e n s i l s ,  a n d  e l e c t r i c a l  a n d
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m e c h a n i c a l  d e v i c e s  a n d  g a r m e n t s  a n d  
m a t e r i a l s  o f  a l l  k i n d s ,  n o w  u s e d  i n  l a n d s  
f o r e i g n  t o  G r e a t  B r i t a i n ,  a n d  n o t  p r o d u c e d  
b y  t h e  B r i t i s h  a s  y e t .

A s  a n  e x t r e m e  c a s e ,  c o n s i d e r  t h e  “  h a l f  
p i n t  ”  B r i t i s h  a u t o m o b i l e s  n o w  a v a i l a b l e  
i n  A m e r i c a .  T h e y  s e l l  a t  t h e  m o m e n t  
b e c a u s e  a n y t h i n g  t h a t  r o l l s  n o w  s e l l s .  B u t  
t h e y  a r e  n o t  d e s i g n e d  t o  m e e t  A m e r i c a n  
c a r - b u y i n g  h a b i t s  i n  s c a r c e l y  a n y  w a y  
w h a t e v e r .  A n d  A m e r i c a  h a s  e x c e s s  d o l l a r s ,  
t h e  e x p e n d i t u r e  o f  w h i c h  f o r  f o r e i g n  g o o d s  
is  b e c o m i n g  v e r y  m u c h  o f  a  n e c e s s i t y  f o r  
t h e  A m e r i c a n s  t h e m s e l v e s .

L o c a l  h a b i t s  a n d  c u s t o m s  w h e n e v e r  
g o o d s  a r e  s o ld  a r e  o f  p a r a m o u n t  i m p o r t 
a n c e  i n  s e l l i n g ,  a n d  i t  s e e m s  t o  m o  t h a t  
f o r  t h o  B r i t i s h  p r o d u c e r s ’ i n s p e c t i o n  i n  
c o n n e c t i o n  w i t h  t h e  d e s i g n  o f  h i s  o w n  o u t 
p u t ,  a n  e x h i b i t i o n  o f  t h i n g s  h e  d o e s  n o t  
m a k e  b u t  w h i c h  a r e  c o n s t a n t l y  b e i n g  s o ld  
o v e r s e a s  m i g h t  p r o v e  t o  b e  o f  i n e s t i m a b l e  
b e n e f i t . — Y o u r s  f a i t h f u l l y ,

W il l ia m  A . R n o D E S .
N e w  Y o r k ,  N . Y .

I.E.E. London Students
T H E  a n n u a l  l e c t u r e  w a s  g i v e n  t o  t h e  

L o n d o n  S t u d e n t s ’ S e c t i o n  o f  t h e  
I . E . E .  o n  N o v e m b e r  1 8 , b y  M r .  A .  H .  

M u m f o r d ,  w h o  t o o k  a s  h i s  s u b j e c t  “  T h e  
T r e n d  o f  M o d e m  T e l e c o m m u n i c a t i o n . ”

I t  w a s  f o u n d ,  h e  s t a t e d ,  t h a t  l i n e  c o m 
m u n i c a t i o n  h a d  s h o w n  a  t r e n d  t o w a r d s  
l i i g h e r  o p e r a t i n g  f r e q u e n c i e s .  I t  w’a s  i n 
t e r e s t i n g  t o  s e e  h o w  i m p o r t a n t  t h e  u l t r a  
s h o r t  w a v e  l i n k  w a s  i n  t h e  t r u n k  t e l e 
p h o n e  n e t w o r k ,  t h e  q u a l i t y  o f  -w h ic h  -w as 
s u c h  t h a t  i t  w a s  i m p o s s i b l e  t o  d i s t i n g u i s h  
b e t w e e n  t h a t  t y p e  o f  l i n k  a n d  t h e  c a b l e  
l i n k .  T h e  e v o l u t i o n  f r o m  s i n g l e - c h a n n e l  
t o  m u l t i - c h a n n e l  o p e r a t i o n  o n  t e l e p h o n e  
c a b l e s  r e s u l t i n g  f r o m  t h e  i n t r o d u c t i o n  o f  
t h e  c o - a x i a l  c a b l e  h a d  i n e v i t a b l y  e f f e c t e d  
t h e  d e v e l o p m e n t  o f  r a d i o  l i n k s  a s  a  p e r 
m a n e n t  f e a t u r e  i n  t h e  l a n d  n e t w o r k .

T h o  p a r t  p l a y e d  b y  r a d i o  i n  l o n g  d i s 
t a n c e  l i n k s  f o r  b o t h  t e l e p h o n y  a n d  t e l e 
g r a p h y  w a s  d i s c u s s e d  i n  s o m e  d e t a i l ,  a n d  
s o m e  i n t e r e s t i n g  r e c o r d e d  e x a m p l e s  o f  
m o r s e  t r a n s m i s s i o n  w e r e  g i v e n .  M e t h o d s  
o f  i m p r o v i n g  s u c h  l i n k s ,  w i t h  p a r t i c u l a r  
r e f e r e n c e  t o  t h e  t y p e  o f  t r a n s m i s s i o n  a n d  
b e t t e r m e n t  o f  q u a l i t y ,  w e r e  m e n t i o n e d ,  
a n d  a n  i n t e r e s t i n g  f i l m  i l l u s t r a t i n g  t h e  
a n g l e  o f  a r r i v a l  o f  r a d i o  w a v e s  u n d e r  s i m p l e  
a n d  c o m p l e x  t r a n s m i s s i o n  c o n d i t i o n s  w a s  
s h o w n .
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INSIDE OF ELECTRICAL MACHINES
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by  R. H. ROBINSON, B.Eng., A.M .I.E.E.

IN  t h i s ,  P a r t  X V I ,  o f  t h e  s e r i e s ,  is  
d e s c r i b e d  t h e  a p p l i c a t i o n  o f  i n s u l a t i o n  

t o  c o m m u t a t o r s  a n d  s l i p r i n g s .
Commutators. —  A ll  c o m m u t a t o r s ,  

w h e t h e r  i t  b e  t h e  t i n y  o n e s  u s e d  in  
d o m e s t i c  a p p a r a t u s  o r  t h o s e  m a n y  f e e t  in  
d i a m e t e r ,  a n d  i l l u s t r a t e d  i n  F i g .  1 , h a v e  
o n e  t h i n g  i n  c o m m o n .  U n l e s s  t h e y  a r e  
w e l l  d e s i g n e d  a n d  b u i l t  t h e y  w i l l  g iv e  
e n d l e s s  t r o u b l e .  S o m e  o f  t h e  t r o u b l e s  
a r e  o f  m e c h a n i c a l  o r i g i n  a n d  o u t s i d e  t h e  
s c o p e  o f  t h i s  a r t i c l e ,  o t h e r s  m a y  b e  
b r o u g h t  a b o u t  b y  f a u l t y  i n s u l a t i o n  o r  i t s  
a p p l i c a t i o n ,  a n d  i t  i s  t h i s  a s p e c t  w e  p r o 
p o s e  t o  e x a m i n e .

I n  F i g .  2  i s  s h o w n  a  s e c t i o n  o f  a  c o m 
m u t a t o r  w h i c h  m a y  b e  ta k e r }  u s  r e p r e 
s e n t a t i v e  o f  m o s t  s o  f a r  a s  g e n e r a l  p r i n 
c i p l e s  a r e  c o n c e r n e d .  T h e  c o p p e r  s e g m e n t s  
A  a r e  s e p a r a t e d  b y  m i e a n i t o  s e g m e n t s ,  
t h e  w h o l e  a s s e m b l y  b e i n g  h e l d  t o g e t h e r  
b y  t h e  t w o  v e e - s h a p e d  e l a m p  r i n g s  B  a n d
C . T h e s e  a r e  i n s u l a t e d  f r o m  t h e  c o p p e r  
s e g m e n t s  b y  t h e  m i c a n i t e  v e e  r i n g s  D  . 
A t  t h e  a p p r o p r i a t e  s t a g e  i n  m a n u f a c t u r e ,  
t h e  c o m p l e t e l y  a s s e m b l e d  c o m m u t a t o r  
i s  p u t  i n t o  a  h y d r a u l i c  p r e s s  s o  t h a t  t h e  
c l a m p i n g  v e e s  a r e  p r e s s e d  t i g h t l y  i n t o  t h e

c o p p e r ,  a n d  w h i l e  u n d e r  c o m p r e s s i o n  t h e  
n u t  E  i s  t i g h t e n e d .  I n  s m a l l  c o m m u t a t o r s

* Parts I ,  xi, III , IV, v, vi, vn , v m , ix, x, xi, x i i , x i i i ,  xw, 
xv, appeared in  T h e  E l e c t r ic ia n  of April 26, M ay 10, 
M ay 24, June 7, June 21, July 5, July 19, August 2, 16, 
30, Septem ber 20, October 4, 18, N ovem ber 1 and 
N ovem ber 15, respectively.

t h e  o u t e r  e n d  o f  t h e  h u b  i s  r i v e t e d  o v e r  
t o  h o l d  t h e  e l a m p  r i n g  B .  L a r g e  c o m 
m u t a t o r s  a r e  h e l d  t o g e t h e r  b y  b o l t s  w h i c h  
g o  t h r o u g h  t h e  . v e e  r i n g s  a n d  t h e  s p a c e  
b e t w e e n  t h e  i n n e r  c i r c u m f e r e n c e  o f  t h e

s e g m e n t s  a n d  t h e  h u b  o n  w h i c h  t h e  
s t r u c t u r e  i s  b u i l t .

T h e  p r e s s u r o  o f  t h e  c l a m p  r i n g s  o n  t h e  
s l o p e s  o f  t h e  s e g m e n t s  c a u s e s  t h e m  t o  
m o v e  r a d i a l l y  i n w a r d  u n t i l  t h e  w h o l e  b e 
c o m e s  l o c k e d  a s  a  s o l i d  m a s s .  T h e  a n g l e  

o f  t h e  s l o p e  is  u s u a l l y  3 0 ° .  
T h i s  t y p e  o f  c o n s t r u c t i o n  is  
k n o w n  a s  a n  a r c h - b o u n d  
c o m m u t a t o r .  A n  i m p o r t a n t  
r e q u i r e m e n t  i n  t h e s e  c o m 
m u t a t o r s  i s  t h a t  n o  
m e c h a n i c a l  p r e s s u r e  s h a l l  
e x i s t  b e t w e e n  t h e  o u t e r  
s l o p e s  F  o f  t h e  m i c a n i t e  
v e e  r i n g s  a n d  t h e  a d j a c e n t  
f a c e s  i n  t h e  s e g m e n t s .  T o  
e n s u r e  t h i s  i t  i s  u s u a l  t o  
d e s i g n  t h e  c o m m u t a t o r  
w i t h  a  d e f i n i t e  s l i g h t  c l e a r 
a n c e  a s  s h o w n  a t  F .  A l t e r 
n a t i v e l y ,  t h e  s l o p e  i n  t h e  
c o p p e r  m a y  b e  m a d e  1 ° 
g r e a t e r  t h a n  t h a t  o f  t h e  
v e e  r i n g s .

T h e r e  i s  a n o t h e r  c o n 
s t r u c t i o n ,  k n o w n  a s  t h e  
w e d g e - b o u n d  c o m m u t a t o r ,  
i n  w h i c h  t h e  o u t e r  s l o p e s  
m a k e  c o n t a c t  j u s t  b e f o r e  

s l o p e s  c o m e  t o 
g e t h e r .

T h i s  c a u s e s  t h e  s e g 
m e n t s '  t o  m o v e  o u t w a r d  a  l i t t l e  a n d  t h e  
c o m m u t a t o r  i s  f i n a l l y  h e l p e d  b y  t h e  v e e  
r i n g s  w e d g i n g  t h e m s e l v e s  i n t o  t h e  d o u b l e  
s l o p e .  T h i s  t y p e  o f  c o m m u t a t o r  r e q u i r e s  
m u c h  m o r e  c a r e f u l  m a c h i n i n g  a n d  b u i l d 
i n g  a n d  i s  n o t  u s e d  v e r y  f r e q u e n t l y ,  - y  

T h e  r e q u i r e m e n t s  f o r  t h e  m a n u f a c t u r e

Fig. j . — Commutator and brushgear of a 2 140  H.P. 
[r.m.s.) 650F ,  57 r.p.m. winder motor
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o£ g o o d  s e g m e n t  a n d  m o u l d i n g  m i c a n i t e  
w e r e  d i s c u s s e d  i n  P a r t  X  o f  t h i s  s e r i e s ,  
a n d  w e  n o w  h a v o  t o  e x a m i n e  t h e  m e t h o d s  
o f  a p p l y i n g  t h e s e -  p r o d u c t s  f r o m  t h e  s t a r 
t i n g  p o i n t ,  t h e  m a n u f a c t u r e  o f  t h e  v e e  
r i n g s .  I t  m a y  b e  s t a t e d  i n  p a s s i n g  t h a t  
s m a l l  c o m m u t a t o r s ,  u p  t o  a  f e w  i n c h e s  
i n  d i a m e t e r ,  m a y  h a v e  a  m o u l d e d  p l a s t i e s  
i n s u l a t i o n  i n s t e a d  o f  m i c a n i t e .

I n  g e n e r a l ,  m i c a n i t e  v e e  r i n g s  s h o u l d  b e  
m a d e  a s  t h i n  a s  p o s s i b l e ,  s i n c e  t h e  t h i c k e r  
t h e y  a r e  t h e  g r e a t e r  i s  t h e  
d i f f i c u l t y  i n  o b t a i n i n g  c o m m u 
t a t o r s  w h i c h  d o  n o t  g i v e  
s l i g h t l y  i n  s e r v i c e  d u e  t o  t h e  
b o n d  f lo w in g .  A n y  s l i g h t  
m o v e m e n t  r e s u l t i n g  i n  a  f e w  
h i g h  s e g m e n t s ,  o r  p e r h a p s  
o v a l i t y ,  w i l l  c a u s e  s p a r k i n g .
T h i s  c o m p l a i n t  i n v a r i a b l y  
g r o w s  w o r s e  a n d  m a y ,  n e c e s s i 
t a t e  t h e  m a c h i n e  b e i n g  d i s 
m a n t l e d  a f t e r  a  c o m p a r a t i v e l y  
s h o r t  l e n g t h  o f  s e r v i c e  s o  t h a t  
t h e  c o m m u t a t o r  c a n  b e  r e 
m a c h i n e d .  T h i s  f a u l t  a l s o  c a u s e s  r a d i o  
i n t e r f e r e n c e .

F o r  m o s t  p u r p o s e s  .0 3 0  i n .  t o  .0 4 0  i n .  is  
t h i c k  e n o u g h  f o r  v e e  r i n g s  w h i c h  a r e  
m o u l d e d  i n  o n e  p i e c e ; t h e  v e r y  s m a l l  o n e s ,  
u p  t o  a b o u t  1 i n .  d i a m e t e r  a t  t h e  a p e x ,  
b e i n g  a s  t h i n  a s  .020 i n .

Moulding Vee Rings up to 2£ in. 
Diameter.— V e e  r i n g s  u p  t o  2 J  i n .  d i a .  a t  

t h e  a p e x  a r e  f r e q u e n t l y  m o u l d e d  f r o m  d i s c s  
o f  m i c a n i t e .  T h o s e  o f  1 i n .  d i a .  a n d  u n d e r  
a r e  p r o d u c e d  f r o m  m i c a n i t e  w a s h e r s  o f  
s u i t a b l e  d i a m e t e r .  T h e s e  a r e  h e a t e d  o n  
a  h o t - p l a t e  u n t i l  t h e  s h e l l a c  b o n d  i s  v e r y  
f lu i d  a n d  t r a n s f e r r e d  q u i c k l y  t o  a  p r e s s .  
T h i s  is  c l o s e d  b e f o r e  t h e  b o n d  h a s  t i m e  t o  
s e t .  T h i s  m e t h o d  p r o d u c e s  r i n g s  i n  w h i c h
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Fig. 3.—Micanite discs for small vee rings
t h e  m i c a n i t e  f o r m i n g  t h e  o u t e r  s l o p e  is  
s o m e w h a t  c r e a s e d .

T o  r e d u c e  t h e  c r e a s i n g  a s  m u c h  a s  p o s 
s i b l e ,  t h o s e  a b o v e  1 i n .  d i a .  a r e  m o u l d e d  
f r o m  d i s c s  o f  t h e  s h a p e  s h o w n  i n  F i g .  3 .  
T h e  b o t t o m s  o f  t h e  v e e  n o t c h e s  c o i n c i d e  
w i t h  t h e  a p e x  o f  t h e  f i n i s h e d  r i n g ,  a n d  t h e  
n o t c h e s  a r e  o f  s u c h  a n  a n g l e  t h a t  t h e i r  
e d g e s  b u t t .  F o u r  d i s c s ,  e a c h  .0 1 0  i n .
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t h i c k ,  a r e  u s e d  f o r  m a k i n g  a  r i n g  o f  .0 3 0  i n .  
t h i c k .  T h e y  a r o  p l a c e d  o n  t h e  t o p  o f  e a c h  
o t h e r  o n  a  h o t - p l a t e  a n d  a r e  s t a g g e r e d  s o  
t h a t  i n  t h e  f i n i s h e d  r i n g  t h e  j o i n t s  i n  o n e  
l a y e r  d o  n o t  c o i n c i d e  w i t h  t h o s e  i n  a n y  
o t h e r  l a y e r .  T h e  p r e s s u r e  a p p l i e d  d u r i n g  
m o u l d i n g  c o n s o l i d a t e s  t h e  f o u r  d i s c s  a n d  
r e s u l t s  i n  t h e  p r o d u c t i o n  o f  s o l i d ,  h o m o 
g e n e o u s  r i n g s  i n .  t h i c k .

Moulding Vee Rings from 2£ in. to 10 in. 
Diameter.— L a r g e r  r i n g s ,  u p  t o  1 0  i n .  a p e x

d i a . ,  a r e  f r e q u e n t l y -  m a d e  i n  t h e  m a n n e r  
i l l u s t r a t e d  i n  F i g .  4 .  M i c a n i t e  .0 1 3  i n .  
t h i c k  i s  c u t  i n t o  s e c t o r s  a n d  s l i t  i n t o  
f i n g e r s  a s  s h o w n .  T h e  s l i t s  m a y  b e  v e e -  
s h a p e d  i f  i t  i s  f o u n d  t h a t  o v e r l a p p i n g  
r e s u l t s  f r o m  t h e  u s e  o f  p a r a l l e l  s l i t s .  
T i n s  d e p e n d s  u p o n  t h e  w i d t h  o f  t h e  s l i t s  
a n d  t h e  d i a m e t e r  o f  t h e  r i n g .  T h e  l e n g t h  
o f  t h e  s e c t o r s  i s  s u c h  t h a t  t h e i r  e n d s  
j u s t  b u t t  w h e n  f o l d e d  r o u n d  t h e  p l u g  
p a r t '  o f  t h e  m o u l d - b a c k g r o u n d ,  l e f t  o f  t h e  
f i g u r e .  T h e y ' a r e  p l a c e d  o n  t o p  o f  e a c h  
o t h e r  s o  t h a t  t h e  s h t s  a r e  s t a g g e r e d  a s  
s h o w n ,  a n d  t h e i r  c u r v e d  e d g e s  c o i n c i d e .  
( T h e y  w e r e  p l a c e d  n o n - c o i n c i d e n t  i n  t h e  
i l l u s t r a t i o n ,  s o  t h a t  t h e  s t a g g e r i n g  w a s  
m o r e  a p p a r e n t ) .  A f t e r  h e a t i n g  s o  t h a t  t h e  
b o n d  i s  f l u i d ,  t h e  t h r e e  a r e  p l a c e d  t o 
g e t h e r  a r o u n d  t h e  u n h e a t e d  p l u g  a n d  
t h e  f i n g e r s  b e n t  d o w n  t h e  3 0 °  s l o p e .  A  
r o u g h l y  p r e - f o r m e d  r i n g ,  a s  s h o w n  t o  t h e  
r i g h t ,  i s  t h u s  o b t a i n e d .  T h e  m o u l d  ( s h o w n  
n o x t-  t o  t h e  p l u g )  a n d  t h e  p l u g  a r e  t h e n  
h e a t e d  u p  t o  a b o u t  1 5 0 °  C , a f t e r  t h i s  t h e  
p r e - f o r m e d  r i n g  i s  p l a c e d  i n  t h e  m o u l d ,  
f o l l o w e d  b y  t h e  p l u g ,  w h i c h  i s  b e d d e d  
d o w n  b y  h a n d .  T h e  a s s e m b l y  i s  t h e n  p u t  
i n t o  a  s u i t a b l e  p r e s s  a n d  l e f t  t o  c o o l  u n d e r  
p r e s s u r e .  T o  p r e v e n t  t h e  m i c a n i t e  f r o m  
s t i c k i n g ,  t h e  m o u l d  a n d  p l u g  a r e  w i p e d  
w i t h  a  g r e a s y  r a g ,  a n d  a l s o  l i n e d  w i t h  m i c a  
s p l i t t i n g s .  A  f i n i s h e d  r i n g  i s  s h o w n  i n  
F i g :  4 ,  t o  t h e  r i g h t  o f  t h e  m o u l d .

A t t e n t i o n  i s  h e r e  d r a w n  t o  t h e  i m 
p o r t a n c e  o f  d e s i g n i n g  a l l  m o u l d s  w i t h  
a  s l o p e  -to  t h e  o u t e r  c i r c u m f e r e n c e .  A  
s l o p e  o f  4 °  t o  5 °  i s ,  a  g r e a t  h e l p ,  b o t h  
w h e n  p u t t i n g  t h e  p a r t s  t o g e t h e r  a n d  w h e n  
s e p a r a t i n g  t h e m  a f t e r  m o u l d i n g .

Moulding of Rings Above 10 in. Diameter. 
— W h e n  r i n g s  e x c e e d  10 i n .  i n  d i a .  a t  t h e
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Fig. 4.—Stages in the manufacture of micanite vee rings



a p e x  i t  i s  n o t  c o n v e n i e n t  t o  h a n d l e  t h e  
s e c t o r  t y p e  o f  m i c a n i t o  b l a n k s  s h o w n  . in  
F i g .  4 .  I t  i s  b e t t e r  t o  u s e  s a n d e d  ( o r  
m i l l e d )  s h e e t s  o f  m i c a n i t e  .0 4 0  i n .  t h i c k  
a n d  m o u l d  t h e m  i n  s e g m e n t a l  l e n g t h s  a s

-----r-------
/ /

/ /
/
/ /

/
/ B /
/ /

/

s h o w n  a t  A  i n  F i g .  5 . S u c h  m o u l d i n g s  
m a y  b e  f r o m  6 i n .  t o  1 8  i n .  i n  l e n g t h ,  
d e p e n d i n g  u p o n  t h e  d i a m e t e r  o f  t h e  c o m 
m u t a t o r .  T h e s e  m o u l d i n g s  a r e  i n s e r t e d  i n  
t h e  m a c h i n e d  v e e s  i n  t h e  c o p p e r  s o  t h a t  
t h e i r  e d g e s  b u t t .

T w o  p r e c a u t i o n s  a r c  n e c e s s a r y  i n  a p p l y 
i n g  s e g m e n t a l  m o u l d i n g s .  I f  t h e i r  e n d s  
w e r e  c u t  s q u a r e ,  a s  s h o w n  b y  t h e  f r o n t  
v i e w  a t  B  i n  F i g .  5 ,  t h e  b u t t  j o i n t  w o u l d  
r i m  p a r a l l e l  w i t h  t h e  m i c a n i t e  s e p a r a t o r s  
b e t w e e n  t h e  c o p p e r  s e g m e n t s ,  a n d  a n y  
s l i g h t  d i f f e r e n c e  b e t w e e n  o n e  m o u l d i n g  a n d  
t h e  n e x t  m i g h t  r e s u l t  i n  t h e . u n e v e n  s e a t i n g  
o f  t h e  a d j a c e n t  c o p p e r  s e g m e n t s  i n  t h a t  
r e g i o n .  T o  e l i m i n a t e  t h i s  p o s s i b i l i t y  t h e  
e n d s  a r e  c u t  o f f  a t  a n  a n g l e  s h o w n  b y  t h e  
d o t t e d  l i n e s ,  s o  t h a t  t h e  j o i n t  i s  s p r e a d  
o v e r  t h r e e  o r  f o u r  s e g m e n t s .

T h e  s e c o n d  p r e c a u t i o n  i s  f o r  e l e c t r i c a l  
r e a s o n s .  A r m a t u r e s  h a v i n g  c o m m u t a t o r s  
o f  t h i s  s i z e  w o u l d  b e  s u b j e c t e d  t o  s e v e r a l  
t e s t s  b e t w e e n  w i n d i n g s  a n d  e a r t h  a t  u p 
w a r d s  o f  2  0 0 0  V  d u r i n g  t h e i r  m a n u f a c 
t u r e ,  a n d .  i n  a l l .  p r o b a b i l i t y  s u c h  a  v o l t a g e  
w o u l d  c a u s e  b r e a k d o w n  . a t  t h e . . b u t t e d  
j o i n t s .  T o  o b v i a t e  t h i s ,  a  s e c o n d  l a y e r  o f  
m o u l d i n g s  i s  p l a c e d  i n s i d e  t h e  o r i g i n a l  o n e ,  
w i t h  t h e i r  j o i n t s  m i . d w a y . b e t w e o n  t h o s e  i n  
t h e  f ir s t-  l a y e r .  T h e s e  a r e  p r o d u c e d  i n  a  
m o u l d  h a v i n g  s l i g h t l y :d i f f e r e n t -  d i m e n s i o n s ,
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s o  t h a t  o n e  s e t  c a n  b e  a c c o m m o d a t e d  
c l o s e l y  i n s i d e  t h e  o t h e r .

T h e r o  a r e  o t h e r  m e t h o d s  o f  a p p l y i n g  t h e  
m i c a n i t e ,  b u t  s p a c e  w i l l  n o t  a l l o w  o f  
f u r t h e r  d e s c r i p t i o n s .  T h e  f i n a l  r e s u l t  is  
t h e  s a m e ,  n a m e l y ,  t o  i n t e r p o s e  a  s o l id  
i n s u l a t i n g  b a r r i e r  b e t w e e n  t h e  c l a m p  r i n g s  
a n d  t h e  c o p p e r .

Inspection of Micanite Vee Rings.— I t  i s  
i m p o r t a n t  t h a t  e v o r y  r i n g  s h o u l d  b o  
t h o r o u g h l y  i n s p e c t e d .  A  v i s u a l  i n s p e c t i o n  
w i l l  g e n e r a l l y  s u f f ic e  f o r  r i n g s  u p  t o  3  i n .  
d i a . ,  b u t  l a r g e r  o n e s  a n d  s e g m e n ta l ,  m o u l d 
i n g s  s h o u l d  a l s o  b e  c h e c k e d  f o r  t h i c k n e s s .  
T h e  f a u l t s -  t o  l o o k  f o r  a r o  b a d  d i s t r i b u 
t i o n  o f  t h e  b o n d ,  a l m o s t  c l e a r  o r  t r a n s 
p a r e n t  a r e a s ,  a n d  w h i t e  o p a q u e  a r e a s .  
A l m o s t  t r a n s p a r e n t  a r e a s  a r e  d u o  t o  a n  
e x c e s s  o f  m i c a  i n  t h a t  p a r t ,  t h e  p r e s s u r e  
d u r i n g  m o u l d i n g  h a v i n g  c a u s e d  t h e  b o n d  
t o  f l o w  a w a y .  -S u c h  a  r e g i o n  w o u l d  t a k e  
m o s t  o f  t h e  p r e s s u r e  i n  a n  a s s e m b l e d  c o m 
m u t a t o r ,  r e s u l t i n g  i n  u n e v e n  b e d d i n g  o f  
t h e  c o p p e r  s e g m e n t s .

O p a q u e  s p o t s  i n d i c a t e  c r u s h e d  m i e n ,  
w h i c h  m a y  d i s i n t e g r a t e  w h e n  r u b b e d  w i t h  
a  f i n g e r .  -S u c h  s p o t s  a r e  p r o b a b l y  d u e  t o  
a n  e x c e s s  o f  m i c a  t a k i n g  t h e  s l i d i n g  
p r e s s u r e  e x e r t e d  d u r i n g  m o u l d i n g .  A l l  
t h e s e  f a u l t s  p r o b a b l y  o r i g i n a t e  f r o m  b a d l y  
b u i l t  m i c a n i t e .

S o m e t i m e s  r i n g s  a p p e a r  a l m o s t  c l e a r  
n e a r l y  a l l  t h e  w a y  r o u n d ,  e s p e c i a l l y  n e a r  
t h e  a p e x .  T h i s  is ' d u e  t o  t h e  s p a c e  
b e t w e e n  t h e  p l u g  a n d  m o u l d  n o t  b e i n g  
p a r a l l e l .  S u i t a b l e  c o r r e c t i o n  s h o u l d  b e  
m a d e  t-o t h e  i n c o r r e c t  p a r t .

B i n g s  s t r u c k  w i t h  a  s t e e l  r o d  s h o u l d  
e m i t  a  h a r d  s o u n d ,  n o t  a  d u l l  o n e .  E x 
p e r i e n c e  i s  n e c e s s a r y  t o  e n a b l e  o n e  t o  t e l l  
w h e t h e r  a  h a r d  s o u n d  i s  d u e  t o  t h e  T in g - 
b e i n g  w e l l  m a d e ,  o r  d u o  t o  a n  e x c e s s  o f  
b o n d .  T h e  p e r c e n t a g e  o f  b o n d  i n  a  g o o d  
r i n g  s h o u l d  b e  10 t o  12 p e r  c e n t ,  b y  
w e i g h t .  W h i l s t  t h i s  c a n  o n l y  b e  v e r i f i e d  
b y  a n a l y s i s ,  e x p e r i e n c e d  e x a m i n e r s  a r e  
a b l e  t o  r e c o g n i s e  g o o d  r i n g s  w i t h  a  r e a s o n 
a b l e  a m o u n t  o f  c e r t a i n t y .

S e v e r a l  m e a s u r e m e n t s  o f  t h i c k n e s s  
s h o u l d  b e  m a d e  o f  t h e  3 0 °  s l o p e .  A  t o l e r 
a n c e  o f  p l u s  o r  m i n u s  .0 0 5  i n .  f r o m  t h e  
n o m i n a l  t h i c k n e s s  i s  u s u a l l y  p e r m i s s i b l e .  
G r e a t  i m p o r t a n c e  i s  n o t  p a i d  t o  v a r i a t i o n s  
i n  t h e  t h i c k n e s s  o f  t h e  o u t e r  s ilo p o  o f  r i n g s  
f o r  ‘ a r c h - b o u n d  c o m m u t a t o r s ,  s i n c e  t h e  
c l e a r a n c e  i n  t h e  c o m m u t a t o r  s h o u l d  b e  
a m p l e .  F o r  w e d g e - b o u n d  c o m m u t a t o r s ,  
h o w e v e r ,  t h e  o u t e r  s l o p e  s h o u l d  c o m p l y  
w i t h  t h e  f i g u r e s  g i v e n  f o r  t h e  3 0 °  s l o p e .

Assembling the Segments.— T h e  c o p p e r  
s e g m e n t s  a n d m i c a n i t e  s e p a r a t o r s  f o r  l a r g e  
c o m m u t a t o r s -  a r e  e a c h  s o r t e d  o u t  i n t o  
t h r e e . g r o u p s — n o m i n a l  t h i c k n e s s , o v e r  s iz e  
- a n d w i n d e r  .s iz e .  . T h e y  a r e  t h e n  a s s e m b l e d  
•by- t a k i n g  o n e  f r o m  e a c h  g r o u p  i n  t u r n .
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T h i s  o p e r a t i o n  i s  c a r r i e d  o u t  o n  a  f l a t  
s t e e l  p l a t e ,  t h e  p i e c e s  b e i n g  s t o o d  o n  e n d .  
T h e y  a r e  t h e n  c l a m p e d  u p ,  h e a t e d ,  a n d  
f o r c e d  i n t o  a  r e t a i n i n g  r i n g .  F o r  t h e  
l a r g e s t  s i z e s  t h e  s a m e  r i n g s  a r e  u s e d  f o r  
t h e  o r i g i n a l  a n d  f i n a l  c l a m p i n g .  A ll  
m a c h i n i n g  i s  d o n e  
w h i l e  t h e  a s s e m b l y  
i s  i n  t h e s e  r i n g s .

C o m m u t a t o r  h u b s  
a n d  c l a m p i n g  r i n g s  
s h o u l d  b e  d e s i g n e d  
c o m p l e t e l y  t o  p r e 
v e n t  t h e  i n g r e s s  o f  
d u s t .  T h e  l i n e  G  i n  
F i g .  2  i s  t h e  s e c t i o n  
o f  a  m i c a n i t e  c y l i n 
d e r  u s e d  t o  p r e v e n t  
a  f l a s h - o v e r  f r o m  
t h e  c o p p e r  t o  t h e  
h u b .  I t  i s  g e n e r a l l y  
m a d e  o f  a  s h e e t  
o f  m i c a n i t e  r o l l e d  
i n t o  a  c y l i n d e r  w i t h  
a n  o v e r l a p p e d  j o i n t .
I t s  t h i c k n e s s  i s  3 0  
t o  4 0  m i l s . ,  a n d  
a s  i t  i s  n o t  c a l l e d  
u p o n  t o  t a k e  a n y  
m e c h a n i c a l  s t r e s s ,  
e x c e p t  t h a t  d u e  t o  
c e n t r i f u g a l  f o r c e ,  i t s  
m a k e  u p  i s  n o t  o f  g r e a t  i m p o r t a n c e ,  
t h e  l a r g o  b o l t e d  t y p e  c o m m u t a t o r s  t h e  
c y l i n d e r  i s  n o t  n e c e s s a r y ,  b u t  t h e  b o l t s  
a r e  i n s u l a t e d  b y  h a v i n g  m i c a n i t e  t u b e s  
s l i p p e d  o v e r  t h e m .

Seasoning Commutators.— I n  h i g h  s p e e d  
c o m m u t a t o r s  t h e r e  i s  a  p o s s i b i l i t y  o f  t h e  
s e g m e n t s  m o v i n g  o u t w a r d  a  l i t t l e  i f  t h e  
m i c a n i t e  s o f t e n s .  T o  a v o i d  t h i s  i t  i s  u s u a l  
t o  c a r r y  o u t  w h a t  i s  k n o w n  a s  a  s e a s o n i n g  
p r o c e s s  o n  t h e s e  c o m m u t a t o r s .  S o m e t i m e s  
t h i s  i s  d o n e  b e f o r e  t h e  c o m m u t a t o r  is  
m o u n t e d  o n  i t s  s h a f t ,  b u t  t h e  b e s t  r e s u l t  
i s  o b t a i n e d  b y  s e a s o n i n g  a f t e r  t h e  w i n d i n g s  
a r e  c o n n e c t e d .  T h e  p r o c e s s  c o n s i s t s  i n  
r u n n i n g  t h e  a r m a t u r e  s l o w l y  i n  a  s p e c i a l  
f i x t u r e  a n d  h e a t i n g  u p  t h e  c o m m u t a t o r  t o  
a  t e m p e r a t u r e  i n  e x c e s s  o f  t h e  n o r m a l  
w o r k i n g  t e m p e r a t u r e .  I t  i s  t h e n  r u n  f o r  
a  s h o r t  p e r i o d  a t  a  s p e e d  i n  e x c e s s  o f  
n o r m a l ,  a f t e r  w h i c h  i t  i s  s t o p p e d  a n d  t h e  
h u b  c l a m p i n g  n u t  o r  b o l t s  a r e  i m m e d i a t e l y  
t i g h t e n e d .  T h i s  c y c l e  m a y  b e  r e p e a t e d  
s e v e r a l  t i m e s ,  t h e  i d e a  b o i n g  t o  s q u e e z e  o u t  
a s  m u c h  b o n d  a s  p o s s i b l e  s o  t h a t  t h e  c o m 
p r e s s i o n  i s  t a k e n  b y  t h e  m i c a ,  a n d  a l s o  t o  
r a i s e  t h e  s o f t e n i n g  t e m p e r a t u r e  o f  t h e  
b o n d .

Protection of the Vee Ring Extension.—
T h e  e x t e n s i o n s  o f  m i c a n i t e  v e e  r i n g s  
b e y o n d  t h e  o u t e r  f a c e s  o f  t h e  c o p p e r  a r e  
p r o t e c t e d  a g a i n s t  m e c h a n i c a l  d a m a g e ,  a n d  
p e r h a p s  d i s i n t e g r a t i o n  b y  w i n d a g e .  F o r  
t h i s  p u r p o s e  a  s t r i n g  b a n d  m a y  b e  u s e d  o n  
c o m m u t a t o r s  u p  t o ,  s a y ,  6 '  i n .  i n  d i a .
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Fig. 6.—Slipring assembly 
I n

L a r g e r  c o m m u t a t o r s  a r e  p r o t e c t e d  b y  
c o t t o n ,  w e b b i n g ,  o r  g l a s s  t a p e .  T o  e n s u r e  
a d h e s i o n  t h e  m i c a n i t e  a n d  t h e  t a p e  a r e  
w e l l  b r u s h e d  w i t h  s h e l l a c  v a r n i s h  a n d  t h e  
t a p e  is  i r o n e d  d o w n  w i t h  a  h o t  i r o n .  T h e  
e n d  o f  t h e  t a p e  i s  h e l d  b y  s t i t c h i n g .

Sliprings. —  C o m 
p a r e d  w i t h  c o m m u 
t a t o r s ,  s l i p r i n g s  a r c  
e a s y  t o  m a n u f a c 
t u r e .  A  t y p i c a l  
s l i p r i n g  a s s e m b l y ,  
w i t h  b r u s h  l i f t 
i n g  a n d  s h o r t -  
c i r c u i t i n g  g e a r ,  is  
s h o w n  i n  F i g .  6 . 
T h r e e  m e t h o d s  a r e  
e m p l o y e d  f o r  i n 
s u l a t i n g  t h e  s m a l l e r  
t y p e s  o f  r i n g s  f r o m  
t h e i r  h u b s .  T h e y  
m a y  b e  h e l d  b y  a  
s y n t h e t i c  r e s i n  
m o u l d i n g ,  w h i c h  
a l s o  e n c l o s e s  t h e  
c o n n e c t i o n s  t o  t h e  
r i n g s ;  o r  t h e  r i n g s  
m a y  b e  s h r u n k  o n  
t o  a  s y n t h e t i c  r e s i n  
p a p e r  c y l i n d e r  
p r e s s e d  o n  t o  t h e  
h u b .  A  t h i r d  

m e t h o d  i s  t o  s h r i n k  t h e  r i n g s  o n  t o  m i e a -  
n i t o  w h i c h  h a s  b e e n  r o l l e d  o n  t o  t h e  h u b  
a n d  b a k e d  a t  a  h i g h  t e m p e r a t u r e  t o  p r e 
v e n t  t h e  b o n d  f r o m  s o f t e n i n g  a n d  a l l o w i n g  
t h e  r i n g s  t o  b e c o m e  lo o s e .

T h e  u s e  o f  s y n t h e t i c  r e s i n  p a p e r  
c y l i n d e r s  n e c e s s i t a t e s  w o r k i n g  t o  c l o s e r  
l i m i t s  t h a n  i s  t h e  c a s e  -w i th  m i c a n i t e .  T l i i s  
i s  b e c a u s e  t h e  m a x i m u m  t e m p e r a t u r e  a t  
w h i c h  t h e  r i n g s  c a n  b o  p u t  o n  t h e  p a p e r  
c y l i n d e r s  i s  n o t  m u c h  i n  e x c e s s  o f  1 5 0 °  C . 
i f  t h e  p a p e r  i n s u l a t i o n  i s  n o t  t o  b e  s p o i l t .  
W i t h  m i c a n i t e  t h e  r i n g s  m a y  b e  h e a t e d  t o  
w e l l  a b o v e  2 0 0 °  C . ,  w h i c h  g i v e s  a  g r e a t e r  
e x p a n s i o n .  T h e  i n s u l a t i o n  o n  t h e  h u b  
s h o u l d  b e  a s  t h i n  a s  c o n d i t i o n s  w i l l  p e r m i t .  
G e n e r a l l y ,  a  t h i c k n e s s  o f  0 .0 2 5  i n .  f o r  
t h e  s m a l l e r  s i z e s ,  u p  t o  0 .0 4 0  i n .  f o r  l a r g e  
o n e s ,  is  f o u n d  s a t i s f a c t o r y .

M i c a n i t e  i s  i n v a r i a b l y  u s e d  f o r  t h e  h u b s  
o f  l a r g e  r i n g s ,  a n d  s p e c i a l  t r e a t m e n t  is  
g i v e n  t o  e n s u r e  t h a t  i t  is  h a r d .  T h e  
m i c a n i t e ,  w h i c h  i s  i n  t h e  f o r m  o f  a  l o n g  
s h e e t  a  l i t t l e  w i d e r  t h a n  t h e  l e n g t h  o f  t h e  
h u b ,  a n d  a b o u t  .010  i n .  t h i c k ,  i s  s o f t e n e d  
o n  a  h o t  p l a t e .  T h e  h u b  i s  h e a t e d  a n d  
p l a c e d  o n  t h e  m i c a n i t e ,  w h i c h  i s  w r a p p e d  
o n  b y  r o l l i n g  t h o  h u b  a l o n g  t h e  s h e e t .  
F i v e  o r  s i x  t h i c k n e s s e s  a r e  a p p l i e d ,  a n d  
w h i l e  t h o  b o n d  i s  s t i l l  f l u i d  a  l a y e r  o f  s t e e l  
w i r e  i s  a p p l i e d  u n d e r  g r e a t  t e n s i o n  s o  a s  
c o m p l e t e l y  t o  c o v e r  t h e  s u r f a c e .  I t  i s  t h e n  
b a k e d  f o r  s e v e r a l  h o u r s  a t  a  h i g h  t e m p e r a 
t u r e .  A f t e r  c o o l in g ,  t h e  w i r e  i s  r e m o v e d  
a n d  t h e  m i c a n i t e  i s  t u r n e d  i n  a  l a t h e  t o
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t h o  c o r r e c t  d i a m e t e r  f o r  t h e  r i n g s  t o  b e  
s h r u n k  o n .

W h e n  t h e  r i n g s  h a v e  b e e n  f i t t e d  a n d  
t u r n e d ,  t h e  e x p o s e d  m i c a n i t e  i s  p r o t e c t e d  
a g a i n s t  d a m a g e  a n d  d i s i n t e g r a t i o n  d u e  t o  
w i n d a g e  b y  a  c o v e r i n g  o f  c o t t o n  o r  g la s s  
t a p e .  T h e  e n d s  o f  t h e  t a p e  a r o  h e l d  b y  

s t i t c h i n g  a n d  t h e  s u r f a c e  r e n d e r e d  o s

s m o o t h  a s  p o s s i b l e  b y  s e v e r a l  c o a t s  o f  a n  
a n t i - t r a c k i n g  v a r n i s h .

I n  t h e  i l l u s t r a t i o n  c o n n e c t o r s  m a y  b e  
s e e n  p a s s i n g  t h r o u g h  t h e  r i n g s .  T h e s e  a r e  
i n s u l a t e d  w i t h  s y n t h e t i c  ¡ r e s in  o r  m i c a n i t e  
t u b e s ,  t h e  l a t t e r  b e i n g  e m p l o y e d  f o r  
C la s s  B  i n s u l a t e d  m a c h i n e s .

(To be continued)

Colour Light Signalling on S.R.
T H E  S o u t h e r n  R a i l w a y  C o m p a n y  h a s  

a n n o u n c e d  p l a n s  i n v o l v i n g  t h e  e x 
p e n d i t u r e  o f  a p p r o x i m a t e l y  £  1 200  000  o n  

m u l t i p l e - a s p e c t  c o l o u r  l i g h t  s i g n a l l i n g  f o r  
t h e  L o n d o n  a n d  B r i g h t o n  m a i n  l i n e .  C o n -

CONT1NUOUS COLOUR L IG H T , .
SIGNALLING 70 BR16HT0N(BUSClNCy

The diagram above shows the stages in which 
the colour light signalling system is to be ex
tended on the Brighton line. It is already used 

in those sections outside the dotted lines

t i n u o u s  e l e c t r i f i c a t i o n  a n d  c o l o u r  l i g h t  
s i g n a l s  a l l  t h e  w a y  w i l l  m a k e  t h i s  m u c h  
u s e d  t r a c k  t h e  m o s t  m o d e r n  o f  a n y .

T h e  s c h e m e ,  w h i c h  p r o v i d e s  t h e  l a t e s t  
m e t h o d  o f  s i g n a l l i n g  t r a i n s  o v e r  d e n s e l y  
o c c u p i e d  l i n e s  a n d  a l s o  t h e  m o s t  e f f e c t i v e  
m e a n s  o f  r e d u c i n g  d e l a y s  d u e  t o  f o g ,  w i l l  
b e  c a r r i e d  o u t  i n  f o u r  s t a g e s ,  t a k i n g  f i v e  
y e a r s  t o  c o m p l e t e  a n d  i n c l u d i n g  t h e  d i s 
p l a c e m e n t  o f  3 2  m a n u a l l y - o p e r a t e d  s i g n a l  
b o x e s  b y  11 w h i c h  w i l l  'b e  p o w e r - w o r k e d .  
A n  a n n u a l  s a v i n g  o f  n e a r l y  £ 2 0  0 0 0  in  
e x p e n d i t u r e  w i l l  r e s u l t .  T h e  g r e a t e r  p a r t
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o f  t h e  r o u t e  f r o m  L o n d o n  t o  B r i g h t o n  is  
a l r e a d y  e q u i p p e d  w i t h  c o l o u r  l i g h t  s i g n a l 
l i n g ,  b u t  o n  t h e  s u b u r b a n  s e c t i o n s  f r o m  
B a t t e r s e a  P a r k  a n d  N e w  C r o s s  G a t e  t o  
C o u l d s d o n  N o r t h  t h e  e a r l i e r  t y p e  o f  s e m a 
p h o r e  s i g n a l l i n g  i s  s t i l l  u s e d .  I t  i s  o n  
t h e s e  i n n e r  L o n d o n  s e c t i o n s  t h a t  t h e  n e w  
s i g n a l l i n g  i s  t o  b e  i n s t a l l e d  t o  i m p r o v e  
p u n c t u a l i t y .

A  g r e a t e r  n u m b e r  o f  s i g n a l  s e c t i o n s  w i l l  
b e  i n t r o d u c e d ,  i n c r e a s i n g  t r a c k  c a p a c i t y .  
I n t e r v a l s  b e t w e e n  t r a i n s  o n  c e r t a i n  
s e c t i o n s  w i l l  b e  r e d u c e d  ■ f r o m  t h r e e  
m i n u t e s  a s  n o w ,  t o  t w o  m i n u t e s ,  a n d  a  
g r e a t e r  f r e q u e n c y  w i l l  b e  p o s s i b l e .  
D u r i n g  f o g ,  7 0  p e r  c e n t ,  o r  m o r e  o f  t h e  
n o r m a l  t r a i n  s e r v i c e  w i l l  b e  g u a r a n t e e d ,  
i n s t e a d  o f  a b o u t  4 0  p e r  c e n t ,  a s  t o - d a y .

T h e  S o u t h e r n  R a i l w a y  C o m p a n y  h a v e  
a l r e a d y  t h e  l a r g e s t  m i l e a g e  o f  t r a c k  c o n 
t r o l l e d  b y  e l e c t r i c  c o l o u r  l i g h t  s i g n a l s  i n  
t h e  c o u n t r y ,  4 0 5  t r a c k  m i l e s  b e i n g  s o  
e q u i p p e d .  T h e  l a t e s t  a d d i t i o n s  p r o v i d o  f o r  
a  f u r t h e r  9 8  t r a c k  m i l e s ,  i n c l u d i n g  m a n y  
c o m p l i c a t e d  j u n c t i o n s ,  t o  b e  s i m i l a r l y  
t r e a t e d .

Avoiding Current Cuts
T h e  s a v i n g  o f  e l e c t r i c i t y  b y  m a x i m u m  

u s e  o f  o f f - p e a k  p e r i o d s  i s  t h e  t h e m e  o f  a  
n a t i o n - w i d e  p o s t e r  c a m p a i g n  s p o n s o r e d  b y  
t h e  B r i t i s h  E l e c t r i c a l  D e v e l o p m e n t  A s s o 
c i a t i o n .  H o a r d i n g s  t h r o u g h o u t  t h e  c o u n 
t r y  a r e  c a r r y i n g  1 6 - s h e e t  p o s t e r s  e x h o r t i n g  
t h e  h o u s e w i f e  t o  “  u s e  e l e c t r i c i t y  a t  o f f -  
p e a k  p e r i o d s  a n d  h e l p  t o  a v o i d  c u t s . ”  
N o r m a l  p e a k  p e r i o d s  (8  a . m .  t o  n o o n ,  a n d  
4  p . m .  t o  6) a r e  g i v e n  o n  t h e  p o s t e r s ;  
s t i c k e r s  a r e  a v a i l a b l e  f o r  u s e  w h e r e  l o c a l  
p e a k  p e r i o d s  o c c u r  a t  d i f f e r e n t  t i m e s .  
E a c h  p o s t e r  i l l u s t r a t e s  o n e  o f  t h e  f iv e  m a i n  
c u r r e n t - u s e r s — t h e  c o o k e r ,  w a t e r - h e a t e r ,  
f i r e ,  k e t t l e ,  o r  i r o n .  R u n n i n g  c o n c u r r e n t l y  
w i t h  t h e  p o s t e r  c a m p a i g n  i s  a  s e r i e s  o f  
n a t i o n a l  P r e s s  a d v e r t i s e m e n t s  o n  t h e  s a m e  
t h e m e .  D o u b l e - c r o w n  p o s t e r s  a r e  b e i n g  
u s e d  i n  l o c a l  a r e a s  t o  s u p p l e m e n t  t h e  
n a t i o n a l  c a m p a i g n ,  w h i c h  w i l l  b e  f u r t h e r  
s u p p o r t e d  b y  lo c a l  P r e s s  a d v e r t i s i n g .  I t  
i s  p l a n n e d  t o  a u g m e n t  l o c a l  c a m p a i g n s  
l a t e r  w i t h  l e a f l e t s  a n d  l a n t e r n  s l i d e s .  
M e m b e r  s u p p l y  u n d e r t a k i n g s  o f  t h e  a s s o 
c i a t i o n  a r e  b e i n g  p r o v i d e d  w i t h  m a t e r i a l  
t o  e n a b l e  t h e m  t o  g iv e  a r e a  s u p p o r t - .
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ELECTRICAL OVERSEAS TRADE
VALUE OF EXPORTS FOR OCTOBER EXCEEDED £ 5 \  M IL L IO N

SH I P M E N T S  o f  e l e c t r i c a l  g o o d s ,  a p p a r a 
t u s  a n d  m a c h i n e r y  d u r i n g  O c t o b e r  

r e a c h e d  a  r e c o r d ,  t h e  t o t a l  v a l u e  b e i n g  
£ 5  6 2 4  0 9 9  c o m p a r e d  w i t h  £ 2  1 4 2  8 7 0  f o r  
t h e  s a m e  m o n t h  l a s t  y e a r ,  a n d  £ 3  9 6 6  5 0 3  
in  S e p t e m b e r .  T h e  m o n t h l y  a v e r a g e  f o r  
1 9 3 8  w a s  £ 1  8 1 4  1 1 4 . I m p o r t s  f o r  t h e  
m o n t h  a l s o  s h o w e d  a n  i n c r e a s e ,  t h o  v a l u e  
b e i n g  £ 1  4 2 9  7 7 5 ,  a s  a g a i n s t  £ 3 3 9  4 6 9  f o r  
S e p t e m b e r  a n d  £ 7 5 9  2 2 1  f o r  O c t o b e r  l a s t  
y e a r .  T h e  m o n t h l y  a v e r a g e  f o r  1 9 3 8  w a s  
£ 3 2 4  0 1 6 .  T h e  i n c r e a s e  i n  i m p o r t s  i s  
a c c o u n t e d  f o r  b y  p u r c h a s e s  o f  w i r e l e s s  
a p p a r a t u s  f r o m  C a n a d a .  F o r  t h e  t e n  
m o n t h s  o f  t h i s  y e a r  t h e  v a l u e  o f  e l e c t r i c a l  
e x p o r t s  w a s  £ 4 1  6 1 9  8 4 3 ,  c o n t r a s t e d  w i t h  
£ 2 1  0 3 7  1 3 5  f o r  t h e  c o r r e s p o n d i n g  p e r i o d  
l a s t  y e a r  a n d  £ 1 8  1 4 1  1 6 3  f o r  f i v e - s i x t h s  o f  
1 9 3 8 . T h e  i m p o r t s  f o r  t h e  s a m e  p e r i o d  o f  
t h i s  y e a r  w e r e  v a l u e d  a t  £ 4  8 5 3  2 4 4 ,  s h o w 
i n g  a  c r e d i t  b a l a n c e  o f  £ 3 6  7 6 6  5 9 9 .  F o r  
t h o  c o m p a r a t i v e  f i v e - s i x t l i s  o f  l a s t  y e a r  t h e  
v a l u e  o f  i m p o r t s  w a s  £ 2 1  8 3 4  6 3 0 .

T h e r o  w o r e  s u b s t a n t i a l  i n c r e a s e s  l a s t  
m o n t h  i n  t h e  s a l e s  t o  t h o  D o m i n i o n s  a n d  
f o r e i g n  c o u n t r i e s  o f  i n s u l a t e d  w i r e s  a n d  
c a b l e s  a n d  p a r t i c u l a r l y  o f  t h o s e  w i t h  i n 
s u l a t i o n  o t h e r  t h a n  r u b b e r .  T h e  n u m b e r  
o f  r a d i o  s e t s  s e n t  o v e r s e a s  w a s  5 4  4 9 2 —  
t h e  h i g h e s t  e v e r  r e c o r d e d  a n d  m o r e  t h a n  
7 5 0  p e r  c e n t ,  a b o v e  t h e  1 9 3 8  v o l u m e  f o r  
a n y  m o n t h .  F o r  O c t o b e r ,  1 9 4 5 ,  t h e  n u m 

b e r  w a s  2  3 7 9 .  H o u s e  s e r v i c e  m e t e r s  
n u m b e r e d  2 4  6 0 5 ,  c o m p a r e d  w i t h  7 7 7 4  i n  
O c t o b e r  l a s t  y e a r  a n d  a  m o n t h l y  a v e r a g e  
o f  1 3  7 7 8  i n  1 9 3 8 , w h i l e  t h o  n u m b e r  o f  
p o r t a b l e  a c c u m u l a t o r s  w a s  5 7  1 9 2 , a s  
a g a i n s t  17  5 2 5  l a s t  y e a r .  P r i m a r y  b a t 
t e r i e s  a n d / o r  c e l l s ,  n u m b e r e d  2  0 8 6  1 5 8 . 
E l e c t r i c  l i g h t  b u l b s  s h i p p e d  a g g r e g a t e d  
4  5 6 7  1 3 2 , c o m p a r e d  w i t h  2  0 5 5  8 5 6  i n  
S e p t e m b e r ,  2  6 5 8  7 9 5  i n  O c t o b e r ,  1 9 4 5 , 
a n d  a  m o n t h l y  a v e r a g e  o f  1 6 3 8  0 9 9  i n  
1 9 3 8 .

I n  t h e  g r o u p  c o m p r i s i n g  e l e c t r i c a l  g o o d s  
a n d  a p p a r a t u s ,  a s  d i s t i n c t  f r o m  e l e c t r i c a l  
m a c h i n e r y ,  t h e  a g g r e g a t e  v a l u e  o f  t h e  e x 
p o r t s  f o r  O c t o b e r  e x c e e d e d  £ 4  m i l l i o n  f o r  
t h e  f i r s t  t i m e .  F o r  t h e  s a m e  m o n t h  l a s t  
y e a r  t h e  f i g u r e  w a s  £ 1  4 8 8  3 0 9 .  B r i t i s h  
I n d i a  w a s  t h e  l a r g e s t  p u r c h a s e r ,  s p e n d i n g  
£ 6 3 6  8 4 5 ,  t h e  U n i o n  o f  S o u t h  A f r i c a  c a m e  
n e x t  w i t h  £ 5 9 8  4 4 7 ,  a n d  o t h e r  s u b s t a n t i a l  
b u y e r s  w e r e  t h e  S o v i e t  U n i o n  ( £ 3 3 1  1 9 6 ) ,  
A u s t r a l i a  ( £ 2 1 0  4 0 3 ) ,  B r i t i s h  M a l a y a  
(£ 2 0 2  2 9 1 ) ,  B e l g i u m  ( £ 1 4 0  7 4 5 ) ,  E i r e  
( £ 1 2 5  1 7 9 ) ,  N e w  Z e a l a n d  ( £ 1 2 2  8 1 4 ) ,  E g y p t  
( £ 1 3 0  0 3 8 ) ,  F r a n c e  ( £ 1 0 4  3 4 6 ) .

F o r  t h e  t e n  m o n t h s  e n d e d  O c t o b e r  31 
s h i p m e n t s  o f  s u b m a r i n e  t e l e g r a p h  c a b l e s  
w o r e  v a l u e d  a t  £ 5 4 5  4 5 6  c o m p a r e d  w i t h  
£ 3 2 4  2 1 7  f o r  f i v e - s i x t h s  o f  l a s t  y e a r ;  t e l e 
g r a p h  a n d  t e l e p h o n e  w i r e s  a n d  c a b l e s  o t h e r  
t h a n  s u b m a r i n e ,  r e a c h e d  £ 2  3 1 7  1 8 6  c o m 

M onthly M onth ended Five-sixths T en  months
average October 31 of year ended October 31

I m p o r t s 1938 1945 1946 1938 1945 1946
£ £ £ £ £ £

Electric wires and cables, insulated 
Wireless apparatus—

31 246 18 021 3 113 312 457 1 112 151 19 371

Receiving sets and receiver 
chassis, complete, other than 
radio-gramophones, excluding

. *" v a lv e s .......................................... 10 148 8 981 8 234 101 476 315 472 91 364
Valves, complete 10 893 35 737 15 563 108 927 819 553 91 757
All other descriptions ... 54 119 461 358 1 317 516 541 186 11 293 959 3 963 390

Telegraph and telephone apparatus
other than wireless 9 243 23 619 1 346 92 434 726 597 32 372

Electric furnace carbons ... 4 054 84 — 40 540 4 232 14 022
O ther electric carbons ... 
Electric lighting appliances, ac

2 301 3 924 5 517 23 010 101 768 64 662

cessories and fittings, and parts 
thereof, not elsewhere specified—
Bulbs, complete, ready for use 10 265 1 779 1 445 102 646 188 935 6916
All o ther descriptions ... 38 662 5 837 2 444 386 624 253 056 11 759

Batteries, prim ary (complete, and
parts other than carbons) 3 549 1 594 853 35 493 265 415 4 727

Electrical instrum ents (other than
telegraphic and telephonic) ... 32 057 5 923 2 782 320 573 227 124 66 375

X-ray apparatus and vacuum tubes 9 734 3 387 22 239 97 343 320 841 144 309
All pother articles ... 42 630 147 290 12 944 426 297 3 170 929 120 018
Electric motors .............................. 26 033 14 950 1 399 260 333 103 257 53 868
Other electrical machinery 14 455 17 706 4 576 144 550 2 530 236 40 615
Vacuum cleaners, complete 
O ther portable mechanical appli-

7 519 43 123 75 187 169 968

ances, electrically operated, not
elsewhere specified, including
parts ... ... ... 

Welding machinery (including 
welding electrodes), other than 
tube making

17.108 1 560 2 488 171 076 81 539 21572

7 428 27 193 1 - ' 337 387 105 179
Total 324 016 759 221 1 429 725 3 240 150 21 834 630 4 853 244

THE ELEC TRICIAN 29 NO VEM BER 1946



1515

p a r e d  w i t h  £ 8 5 9  3 6 5  o v e r  t h e  c o m p a r a t i v e  
p e r i o d  o f  1 9 4 5 ,  r u b b e r  i n s u l a t e d  w i r e s  a n d  
c a b l e s  £ 2  3 2 3  6 2 2  a g a i n s t  £ 1  3 2 0  3 8 4 ,  a n d  
e l e c t r i c  w i r e s  a n d  c a b l e s  w i t h  i n s u l a t i o n  
o t h e r  t h a n  r u b b e r  £ 3  7 6 6  8 4 1  c o m p a r e d  
w i t h  £1 1 7 5  9 5 1 . T h e  v a l u e  o f  w i r e l e s s  
• a p p a r a t u s  a c c e p t e d  b y  o v e r s e a s  b u y e r s  i n 
c r e a s e d  f r o m  £ 1  5 6 1  1 6 2  f o r  f i v e - s i x t h s  o f  
l a s t  y e a r  t o  £ 5  4 7  3 3 2 3  t h i s  y e a r ;  t e l e g r a p h  
a n d  t e l e p h o n o  a p p a r a t u s  o t h e r  t h a n  w i r e 
l e s s  f r o m  £ 2  0 3 9  3 1 4  t o  £ 4  1 3 3  7 4 1 ;  g e n e r a 
t o r s  f r o m  £1 2 3 0  2 3 2  t o  £ 2  9 6 0  9 9 8 ;  e l e c t r i c

m o t o r s  f r o m  £1  3 4 3  2 8 2  t o  £ 2  2 3 3  9 1 4 ;  
v a c u u m  c l e a n e r s  f r o m  £ 3 4  7 4 9  t o  £ 7 1 4  5 7 6 ;  
o t h e r  p o r t a b l e  a p p l i a n c e s ,  e l e c t r i c a l l y  
o p e r a t e d ,  f r o m  £ 4 5  4 8 1  t o  £ 3 6 7  4 0 8 ;  a n d  
w e l d i n g  m a c h i n e r y  f r o m  £ 4 4 8  2 1 9  t o  
£ 7 1 4  6 4 2 .

T h e  t a b u l a t e d  f i g u r e s  g i v e n  h e r e w i t h ,  
s h o w  t h e  r e l a t i v e  v a l u e s  o f  t h e  i m p o r t s  
a n d  e x p o r t s  f o r  O c t o b e r  a n d  f o r  t h e  t e n  
m o n t h s  o f  t h e  y e a r  c o n t r a s t e d  w i t h  t h o s o  
f o r  t h e  c o m p a r a t i v e  p e r i o d s  l a s t  v e a r  a n d  
i n  1 9 3 8 .

M onthly ' M onth ended Five-sixths T en  months
average October 31 of year ended October 31

E x p o r t s 1938 1945 1946 1938 1945 1946

Submarine telegraph and telephone 
wires and cables

£  

17 289

£

68 460

£  

21 854
£

172 894 324 217

£

545 4*>6
O ther than submarine 71 803 192, 543 163 909 718 034 859 365 2 317 186
R ubber insulated wire and cables 117 533 90 876 307 655 1 175 337 1 320 384 2 323 (>22
Electric wires and . cables with 

insulation other than rubber ... 153 256 145 799 401 412 1 532 564 1 175 951 3 766 841
Wireless apparatus 149 593 195 792 855 419 1 495 932 1 561 162 5 473 323
Receiving sets, and receiver 

chassis, complete, other than 
radio-gramopnones, excluding 
valves 36 755 19 112 531 241 367 554 114 907 2 470 220

Transm itting apparatus, excluding 
valves ................  ................ 28 296 30 200 115 948 282 966 330 931 795 533

Valves, complete ... 41 272 104 683 121 421 412 726 697 531 1 141 167
Telegraph and telephone apparatus, 

other than wireless 242 716 220 353 532 683 2 427 164 2 039 314 4 133 741
Electric lighting appliances, acces

sories and fittings, and parts 
thereof, not elsewhere specified— 
Bulbs, complete, ready for use 49 440 96 088 138 549 494 403 684 724 1 093 267
Other descriptions ................ 48 565 59 090 250 593 485 653 399 082 1 647 861

Batteries, and/or cells, primary, 
com plete... 13 572 14 347 38 379 135 719 129 279 443 036

Accumulators—
Complete*—

Portable (including accumu
lators for m otor vehicles) ... 28 874 28 824 126 367 288 737 319 360 1 109 029

Stationary ... 19 773 3 502 16 600 197 727 28 698 137 350
Parts and accessories ... — 24 110 55 197 — 149 056 461 187

Electrical cooking and heating ap
paratus (including industrial) ... 30 664 30 156 151 689 306 637 200 782 975 483

Electrical instruments (other than 
telegraphic and telephonic)—  
Commercial (including amme

ters, volt-meters, &c., and
parts thereof)... ................

House service meters, complete
15 878 28 398 78 219 158 780 266 404 469 483
15 791 18 258 66 360 157 913 97 366 412 639

All other descrip tions................ 9 612 10 661 57 079 96 126 98 034 382 508
X-ray apparatus and vacuum tubes 

and parts thereof ................ 4 881 15 554 206 845 48 810 130 771 575 720
Insulating materials, not elsewhere 

specified ... 19 343 51 621 136 742 193 436 272 816 992 372
O ther electrical articles ... 110 615 193 877 416 409 1 106 146 1 218 210 2 681 619
Electric generators 157 150 46 875 378 132 1 571 504 1 230 232 2 960 998
Electric motors ... ... ... 145 045 132 153 301 340 1 450 453 1 343 282 2 233 914
Electrical converting machinery 

Transform ers for lighting, heat
ing and pow er, including coils 

Rectifiers for power-house use...

|  101 304 

3 463
1 76 158 413

9 285

96 195

164 252 
17 203

|  1013 046 

34 633

( . 11 226

I l  074 218 
50 025

118 803

1 646 284 
90 272

Starting and controlling gear for 
electric motors 50 866 49 306 78 641 508 660 315 895 665867

Switchgear and switchboards 
(other than telegraph and
telephone) .............................

Electrical machinery, not else
where specified

184 533 88 415 304 734 1 845 336 1 860 906 1 974 150

15 497 9 905 20 590 154 967 3 347 927 191 206
Vacuum cleaners and parts 26 662 17 503 101 352 266 617 34 749 714 576
Other portable mechanical appli

ances, electrically operated, not 
elsewhere specified, including 
parts thereof ................ 10 394 13 748 56 029 103 943 45 481 367 408

Welding machinery, other than 
tube making machinery and 
welding electrodes* ................ 128 882 83 671 448 219 714 642

Total ............................. 1 814 114 2 142 810 5 624 099 18 141 163 21 037 135 41 619 843
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* Including parts and accessories in 1938.
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O VERSEAS readers of T h e  E l e c t r ic ia n  who wish to im port goods manufactured 
by British firms in the electrical and allied industries are invited to write to 

T u b  E l e c t r ic ia n , Bouverie House, 154, Fleet S treet, London, E .C .4, giving details 
of the equipment in which they are interested and quoting bankers' references, and, 
where possible, the names of their British purchasing agents. Details of their require
m ents will then be inserted for a period in this section under a reference number, 

free of charge. The section appears in the last issue of each month.

R e p l i e s  t o  t h e s e  i n q u i r i e s  s h o u l d  b e  
e n c l o s e d  i n  s e p a r a t e  e n v e l o p e s ,  b e a r i n g  t h e  
a p p r o p r i a t e  r e f e r e n c e  o n  t h e  t o p  l e f t -  
h a n d  c o r n e r ,  t h e  r e m a i n d e r  o f  t h e  e n v e l o p e  
b e i n g  l e f t  b l a n k  f o r  i n s e r t i o n  o f  t h e  
b u y e r ’s  n a m e  a n d  a d d r e s s ,  a n d  s h o u l d  b e  
e n c l o s e d  i n  a  c o v e r i n g  e n v e l o p e  a d d r e s s e d  
t o  T h e  E l e c t r ic ia n  a t  t h e  a b o v e  a d d r e s s .  
S t a m p s  t o  c o v e r  F o r e i g n  o r  D o m i n i o n  a n d  
C o lo n i a l  p o s t a g e  m u s t-  b o  a f f i x e d  t o  T e p l ie s .

O n  r e q u e s t ,  r e g u l a r  a d v e r t i s e r s  w i l l  b e  
f u r n i s h e d  w i t h  t h e  n a m e s ,  a d d r e s s e s  a n d ,  
w h e r e  k n o w n ,  t h e  r e f e r e n c e s  a n d  p u r c h a s 
i n g  a g e n t s  o f  a n y  o f  t h o s e  r e a d e r s  t o  w h o m  
t h e y  w i s h  t o  f o r w a r d  c a t a l o g u e s  o r  l e t t e r s .  
S t a m p e d  a d d r e s s e d  e n v e l o p e s  s h o u l d  
a c c o m p a n y  a p p l i c a t i o n s  f o r  t h i s  i n f o r m a 
t i o n .

Refrigerators.— R e f r i g e r a t o r s  a n d  e l e c 
t r i c a l  g o o d s ,  f o r  L a h o r e ,  I n d i a . — R e f .  X .  
2 0 3 8 .

Hoisting Plant.— E l e c t r i c  h o i s t i n g  c r a b  
w i n c h e s  o f  u p  t o  o n e  t o n  i n  c a p a c i t y ,  f o r  
M a l t a . — R e f .  B . X .  1 2 / 2 5 9 8 .

Electrical Appliances.— E l e c t r i c a l  a p p l i 
a n c e s ;  e l e c t r i c  d r i l l s ,  f o r  J o h a n n e s b u r g ,  
S o u t h  A f r i c a . — R e f .  X .  1 9 4 4 .

Electrical Accessories.— L a m p s ,  p o r c e 
l a i n  f i x t u r e s ,  c a b l e s ,  w i r e s ,  c o n d u i t  p i p e s ,  
f o r  I n d i a . — R e f .  B . X .  1 2 / 2 5 8 1 .

Electrical Plant.— E l e c t r i c a l  p l a n t  a n d  
s u p p l i e s ;  r a d i o  c o m p o n e n t s ,  f o r  W e l l i n g 
t o n ,  N e w  Z e a l a n d . — R e f .  X .  1 9 9 2 .

Electric Kitchens.— E l e c t r i c  k i t c h e n s ,  
e l e c t r i c  f i t t i n g s ,  w a s h i n g  m a c h i n e s  a n d  
f a n s ,  f o r  B o m b a y ,  I n d i a . — R e f .  X .  1 9 1 6 .

Radio Sets, Flashlamps.— R a d i o  r e c e i v i n g  
s o t s ,  e l e c t r i c  p r o d u c t s ,  f l a s h l a m p s  a n d  
b a t t e r i e s ,  f o r  Z a n z i b a r , — R e f .  B . X .  1 2 /  
2 5 9 1 .

Lamps and Household Appliances.—
E l e c t r i c  l a m p s ; e l e c t r i c  h o u s e h o l d  a p p l i 
a n c e s ,  f o r  S i n g a p o r e ,  S t r a i t s  S e t t l e m e n t s .  
— R e f .  X .  1 9 4 7 .

Electric Clocks and Tools.— E l e c t r i c  
c l o c k s ,  e l e c t r i c  s o l d e r i n g  i r o n s  a n d  e l e c 
t r i c  h a n d  t o o l s ,  f o r  W e l l i n g t o n ,  N e w  
Z e a l a n d . — R e f .  X .  1 9 3 6 .

Electrical Goods.— E l e c t r i c  t a b l e  f a n s ,  
i r o n s ,  d o m e s t i c  e l e c t r i c a l  a p p l i a n c e s ,  a n d  
o t h e r  e l e c t r i c a l  g o o d s ,  f o r  I n d i a . — R e f .  
X .  2 0 3 5 .

Domestic Appliances.— E l e c t r i c  c o o k e r s ,  
r e f r i g e r a t o r s ,  w a s h i n g  m a c h i n e s ,  a l l  t y p e s  
o f  e l e c t r i c  d o m e s t i c  g o o d s ; a u t o m o t i v e

to o l s ,  e l e c t r i c  d r i l l s ,  f o r  S y d n e y ,  A u s t r a l i a .  
— R e f .  X .  1 9 0 0 .

Electrical and Radio Accessories.— F l a s h 
l a m p s ,  b a t t e r i e s ,  b u l b s ,  B a k e l i t e  f i t t i n g s ,  
i n c a n d e s c e n t  b u l b s ,  m o t o r - c a r  b u l b s ,  c y c l e  
d y n a m o s ,  r a d i o  s p a r e  p a r t s ,  f o r  B o m b a y .  
— R e f .  B . X .  1 2 / 2 6 0 0 .

Electrical Equipment.— F . H . P .  a n d  e l e c 
t r i c  m o t o r s  u p  t o  1 0  H . P . ; g e n e r a t o r s  a n d  
c o m p l e t e  s e t s ,  r a d i o  s o t s  a n d  c o m p o n e n t s ,  

■ lam p s , c a b l e s  a n d  a c c e s s o r i e s ,  f o r  L o n d o n  
a c c o u n t . — R e f .  B . X .  1 2 / 2 5 8 5 .

Switches, Fans, Meters.— E l e c t r i c a l  
w i r i n g  a c c e s s o r i e s ,  s w i t c h e s ,  p l u g s  a n d  
s o c k e t s ,  a d a p t o r s ; c e i l i n g  a n d  t a b l e  f a n s ; 
h o u s e  s e r v i c e  m e t e r s ,  a . c .  a n d  d . c . ,  f o r  
L a h o r e ,  I n d i a . — R e f .  E . X .  2 0 .

Electric Cables and Appliances.— E l e c 
t r i c  c a b l e s  a n d  a p p l i a n c e s ,  m i n i n g  
m a c h i n e r y ,  t o o l s ,  b e l t i n g ,  e t c . ,  r e q u i r e d  
¡b y  m i n e s ,  r a i l w a y s  a n d  i n d u s t r i e s ,  f o r  
S o u t h e r n  R h o d e s i a . — R e f .  E . X .  2 1 .

Electric Motors, Switchgear, Cables.—  
E l e c t r i c  m o t o r s ,  3 - p h a s e ,  5 0  c y c l e s ; lo w
t e n s i o n  e i r c u i t - b r e a k e r s ,  1 0 0 -1  2 0 0  A ,  a n d  
i r o n c l a d  u n i t  t y p e  i n d u s t r i a l  s w i t c h g e a r ,  
1 5 -2 0 0  A ;  c a b l e s  a n d  w i r e s ;  c o n d u i t  a n d  
f i t t i n g s ,  w i r i n g  a c c e s s o r i e s ; . t im e  s w i t c h e s  
( e l e c t r i c a l l y - w o u n d ) ,  d o m e s t i c  a p p l i a n c e s ;  
n u r s e s ’ c a l l  a n d  i n t e r - c o m m u n i c a t i o n  
s y s t e m s ,  f o r  P a l e s t i n e .  R e f .  E . X .  19 .

Refrigerators, Plugs, Switches, Appli
ances.— R e f r i g e r a t o r s ,  c o m m e r c i a l  f r e e z i n g  
p l a n t s ,  b r a s s  l a m p  -  h o l d e r s ,  e i r c u i t -
¡ b r e a k o r s ,  5  A  2 - p i n  p l u g s  ( 2 0  0 0 0 ) ,
B a k e l i t e  s w i t c h e s  ( 2 0  0 0 0  5  A ) ,  d e s k  f a n s ,  
c e i l i n g  f a n s ,  a u t o - c o n t r o l  i r o n s ,  c o n v e r t o -  
g r a m s ,  e l e c t r i c  k e t t l e s ,  e l e c t r i c  r o a s t e r s ,  
e l e c t r i c  t o a s t e r s ,  e l e c t r i c  h a i r  d r y e r s ,  o t h e r  
e l e c t r i c a l  a p p l i a n c e s  a n d  a c c e s s o r i e s ,  f o r  
B o m b a y . — R e f .  E . X .  1 7 .

Cables and Meters. —  U n d e r g r o u n d  
c a b l e s : 2 5  m i l e s  t h r e e - c o r e ,  c a m b r i c  i n s u 
l a t e d ,  5 0 0  0 0 0  c m . ,  5  0 0 0  V ;  2 0  m i l e s  f o u r -  
c o r e  c a m b r i c  i n s u l a t e d ,  2 5 0  0 0 0  c m . ,  5  0 0 9  
V ;  10  m i l e s  t h r e e - c o r e ,  c a m b r i c  i n s u l a t e d ,  
1 0 0 0  V .  P o l e s ,  c l a m p s  a n d  o t h e r  a c c e s 
s o r i e s .  E l e c t r i c  e n e r g y  m e t e r s : 1 7 5 0 ,
s i n g l e - p h a s e ,  t w o - w i r e ,  2 2 0  V ,  5 0  c y c l e s ,  
5  A ;  1 5 0  o f  1 0  A  c a p a c i t y ,  5 0  o f  2 5  A  a n d  
5 0  o f  5 0  A  c a p a c i t y ;  4 5 0  t h r e e - p h a s e ,  
f o u r - w i r e ,  4 4 0  V ,  5 0  c y c l e s ,  w i t h  t h r e e  
s i n g l e - p h a s e  e l e m e n t s  f o r  1 0  A ;  7 5  f o r  
2 5  A ; 2 0  f o r  1 0 0  A  a n d  5  f o r  2 0 0  A ,  f o r  
S o u t h  I n d i a . — R e f .  E . X .  1 8 .
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A N  E L L IPSO ID  V O L T M E T E R  — C A L IB R A T IO N  OF S P A R K -G A P S

T W O  p a p e r s  b y  D r .  F .  M .  B r u e e  w e r e  
r e a d  b o l e r o  t h e  I . E . E .  M e a s u r e m e n t s  
¡ S e c t io n  o n  ¡ N o v e m b e r  22 , t i r e  s u b j e c t s  

b e i n g  “  T h e  D e s i g n  o£  a n  E l l i p s o i d  V o l t 
m e t e r  f o r  t h e  P r e c i s i o n  M e a s u r e m e n t  o f  
H i g h  A l t e r n a t i n g  V o l t a g e s , ”  a n d  “  C a l i 
b r a t i o n  o f  U n i f o r m - F i e l d  S p a r k - G a p s  f o r  
H i g h - V o l t a g e  M e a s u r e m e n t  a t  P o w e r  F r e 
q u e n c i e s . ”

T h e  f i r s t  p a p e r  d i s c u s s e d  t h e  v a r i o u s  
f a c t o r s  t h a t  i n l l u e n c e  t h e  d e s i g n  d i m e n 
s i o n s  f o r  a n  e l l i p s o i d  v o l t m e t e r  t o  b e  u s e d  
f o r  t h e  p r e c i s i o n  m e a s u r e m e n t  o f  a  s p e c i -  
f i e l d  r a n g e  o f  h i g h  a l t e r n a t i n g  v o l t a g e s .  
H a v i n g  s e l e c t e d  t h e  o v e r a l l  d i m e n s i o n s  o f  
t h e  o ’. l i p s o i d .  i t s e l f ,  m e t h o d s  f o r  e v a l u a t i n g  
t h e  c o n s t a n t s  o f  t h e  i z i s t r u m e n t  w e r e  d i s 
c u s s e d ,  a n d  a  m e t h o d  w a s  g i v e n  f o r  d e t e r 
m i n i n g  t h e  n e c e s s a r y  c o n s t a n t s  f o r  a  g iv e n  
e l l i p s o i d  f r o m  a  s e r i e s  o f  w e i g h t e d  m e a s u r e 
m e n t s .  T h e  t h e o r y  l e a d i n g  t o  t h e  s i m p l e  
e q u a t i o n  g i v i n g  t h e  f i e l d  s t r e n g t h  a s  a  
f i m c t i o n  o f  t h e  p e r i o d  o f  t h e  e l l i p s o i d  m a d e  
c e r t a i n  s i m p l i f y i n g  a s s u m p t i o n s ,  a n d  t h e  
m a g n i t u d e s  o f  t h e  e r r o r s  a r i s i n g  f r o m  t h o s e  
w e r e  c o n s i d e r e d .  W h e r e  t h e y  w e r e  o f  t h e  
o r d e r  o f  0.01  p e r  c e n t ,  o r  m o r e ,  c o r r e c t i o n  
c u r v e s  w e r e  g i v e n  b y  m e a n s  o f  w h i c h  t h e  
n e c e s s a r y  a l l o w a n c e s  c o u l d  b e  m a d e  i n  a n y  
g i v e n  c a s e .  T h e  t h e o r e t i c a l  t r e a t m e n t  
w a s  i l l u s t r a t e d  t h r o u g h o u t  'b y  r e f e r e n c e  t o  
a  p a r t i c u l a r  i n s t r u m e n t ,  a n d  i t  w a s  c o n 
c l u d e d  t h a t ,  a f t e r  i t s  p e r f o r m a n c e  h a d  b e e n  
a n a l y s e d  o n  t h e  a b o v e  l i n e s ,  i t  w o u l d  g iv e  
r e s u l t s  h a v i n g  a n  e s t i m a t e d  e r r o r  o f  l e s s  
t h a n  ± 0 . 0 3  p e r  c e n t .

I n  t h e  s e c o n d  p a p e r  a  c a l i b r a t i o n  w a s  
g i v e n  f o r  s p a r k - g a p  e l e c t r o d e s  d e s i g n e d  t o  
e n s u r e  t h a t  t h e  s p a r k  p a t h  l a y  i n  a  u n i 
f o r m  f i e ld ,  a n d  i t  w a s  s h o w n  t h a t  f o r  a l l  
t h r e e  s i z e s  o f  e l e c t r o d e s  i n v e s t i g a t e d ,  
c o v e r i n g  a  r a n g e  o f  9  t o  3 1 5  k V  ( p e a k ) ,  t h e  
s p a r k o v e r  v o l t a g e s  w e r e  w i t h i n  0.2  p e r  
c e n t ,  o f  t h e  v a l u e s  g i v e n  b y  t h e  e m p i r i c a l  
l a w  -

V  =  2 4 .2 2  S  +  6 .0 8 2VAS 

p e a k  k i l o v o l t s  a t  2 0 °  C . a n d  a t m o s p h e r i c  
p r e s s u r e  o f  7 6 0  m m  H g ,  w h e r e  S  is  t h e  
e l e c t r o d e  s p a c i n g  i n  c e n t i m e t r e s .

A l l  o b s e r v a t i o n s  w e r e  m a d e  w i t h  v e r t i c a l  
g a p s  h a v i n g  t h e  l o w e r ,  e l e c t r o d e  c o n n e c t e d  
t o  e a r t h ,  a n d  c o m p a r a t i v e  d a t a  w e r e  
o b t a i n e d  f o r  a  s p h e r e - g a p  w i t h  e l e c t r o d e s  
o f  2 5  c m .  d i a m e t e r .  T h e  e f f e c t s  o f  s u r 
r o u n d i n g  o b j e c t s  a n d  o f  f a u l t y  a l i g n m e n t  
o f  t h e  e l e c t r o d e s  w e r e  d e t e r m i n e d  e x p e r i 
m e n t a l l y ,  a n d  o n  t h e  b a s i s  o f  t h o s e  r e s u l t s  
a  n u m b e r  o f  r e c o m m e n d a t i o n s  w e r e  m a d e ,  
g i v i n g  t h e  l i m i t s  w i t h i n  w h i c h  t h e  s p a r k -

o v e r  v o l t a g e  w a s  d e f i n e d  b y  t h e  a b o v e  
e q u a t i o n .
M R .  ¡S. F .  E D W A R D S  ( M e t r o p o l i t a n -  
V ic k e r s  E l e c t r i c a l  C o . ,  L t d . )  s a i d  t h a t  b o t h  
i n  A m e r i c a  a n d  G e r m a n y  a t t r a c t e d  d i s c  
e l e c t r o m e t e r s  h a d  b e e n  c o n s t r u c t e d  f o r  t h e  
m e a s u r e m e n t  o f  v o l t a g e s  u p  t o  0 0 0  k V  w i t h  
u n  a c c u r a c y  o f  1 p a r t  i n  200 o r  b e t t e r ,  
a n d  t h e  G o r m a n s  e a r l y  i n  t h e  w a r  m a d e  a  
d e v e l o p m e n t  o f  t h a t  i n s t r u m e n t  i n v o l v i n g  
t h e  u s e  o f  c o m p r e s s e d  g a s ,  w h i c h  i n c r e a s e d  
t h e  f i e ld  s t r e n g t h  a n d  v e r y  g r e a t l y  i n 
c r e a s e d  t h e  p u l l  o n  t h e  d i s c .  T h e  s a m e  
t h i n g  h a d  b e e n  a c h i e v e d  b y  m e a n s  o f  
v a c u u m  i n s t e a d  o f  c o m p r e s s e d  g a s ,  a n d  
a l s o  w i t h i n  t h e  l a s t  t h r e e  o r  f o u r  y e a r s  a  
3 0 0  k V  d . c .  v o l t m e t e r  o f  t h o  r e s i s t a n c e  
t y p e  h a d  b e e n  d e v e l o p e d ,  f o r  w h i c h  a n  
a c c u r a c y  o f  1 p a r t  i n  3 0 0  w a s  c l a i m e d .  
A l t h o u g h  t h e  m a t h e m a t i c s  o f  t h e  p r o b l e m  
h a d  b e e n  c a r e f u l l y  s t u d i e d  i n  t h e  a u t h o r ’s 
p a p e r  o n  h i s  e l l i p s o i d  v o l t m e t e r ,  h e  f e l t  
s o m e  d o u b t  a s  t o  t h e  o v e r a l l  a c c u r a c y  o f  
t h o  m e t h o d .  W i t h  s o  m a n y  d e t e c t e d  
s o u r c e s  o f  e r r o r ,  t h e r e  m i g h t  b e  s o m e  t h a t  
w e r e  n o t  d e t e c t e d .  T h e  o n l y  r e a l l y  c o n 
v i n c i n g  t e s t  d i d  n o t  a p p e a r  i n  t h e  p a p e r ,  
v i z . ,  a  c o m p a r i s o n  w i t h  a n  a c c u r a t e  v o l t 
m e t e r  w o r k i n g  o n  a n  e n t i r e l y  d i f f e r e n t  
p r i n c i p l e ,  a n d  h e  t h o u g h t  t h i s  o m i s s i o n  
w a s  r a t h e r  s u r p r i s i n g .  R e f e r r i n g  t o  t h e  
s e c o n d  p a p e r ,  h o  a s k e d  w h a t  w a s  t h e  v a l u e  
o f  t h e  . r e s i s t a n c e  i n  t h e  h i g h  v o l t a g e  
c i r c u i t .  T h e  a u t h o r  h a d  e n c o u n t e r e d  a  
t r o u b l e  w h i c h  w a s  c o m m o n  t o  p e o p l e  w h o  
t r i e d  t o  m e a s u r e  h i g h  v o l t a g e ,  v i z . ,  t h e  
u n s t e a d i n e s s  o f  t h e  m a i n s  v o l t a g e s .  T h e  
a u t h o r  h a d  g i v e n  r e a s o n s  f o r  t h e  v e r y  h i g h  
a c c u r a c y  o f  1 i n  3  0 0 0  f o r  h i s  i n s t r u m e n t ,  
b u t  s o m e  a m p l i f i c a t i o n  o f  t h a t  p a r t  o f  t h e  
p a p e r  d e a l i n g  w i t h  t h e  a c c u r a c y  o f  t h e  
t e s t  v o l t m e t e r  w o u l d  b e  i n t e r e s t i n g .

M R ,  R .  D A V I S  ( N . P . L . )  s a i d  h o  b e l i e v e d  
w i t h  t h e  l a s t  s p e a k e r  t h a t  i t  w o u l d  h a v e  
b e e n  v e r y ' d e s i r a b l e  t o  h a v e  h a d  s o m e  c o m 
p a r i s o n s  w i t h  a n o t h e r  R . M . S .  m e t h o d ,  
e v e n  i f  i t  w e r e  -n o t a s  a c c u r a t e  w i t h i n  t h e  
l i m i t s  c l a i m e d  f o r  t h e  e l l i p s o i d  v o l t m e t e r  
o f  t h e  a u t h o r .  H e  f e l t  t h e  a u t h o r  h a d  
m a d e  o n e  i m o o r t a n t  o m i s s i o n  i n  m e a s u r i n g  
t h e  p e a k  v o l t a g e  i n  t h a t  h e  h a d  n o t  s a i d  
a n y t h i n g  a b o u t  t h e  w a v e  s h a p e  o f  t h e  
v o l t a g e  h e  u s e d  b e c a u s e  i f  t h e r e  w e r e  a n y  
s u b s i d i a r y '  p e a k s  t h e y  m u s t  b e  t a k e n  i n t o  
c o n s i d e r a t i o n  i n  c o m p u t i n g  t h e  a c c u r a c y .  
W i t h  r e g a r d  t o  t h e  p a r a l l e l  p l a t e  s p a r k -  
g a p ,  h e  s u g g e s t e d  t h a t  t h e  s e t t i n g - u p  o f  
t h a t  w a s  a  m u c h  m o r e  c o m p l i c a t e d  m a t t e r  
t h a n  t h e  s i m p l e  p r o c e s s  o f  s e t t i n g  u p  a  
s p h e r e - g a p .  A n o t h e r  o b j e c t i o n  h e  h a d  w a s
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t o  t h e  o v e r a l l  w i d t h  o f  t h o  p a r a l l e l  p l a t e  
c o n d e n s e r  a s  c o m p a r e d  w i t h  t h o  s p h e r e -  
g a p ,  a n d  t h e  d i f f e r e n c e  w a s  a  s e r i o u s  m a t 
t e r  i n  l a b o r a t o r i e s  o f  t h e .  f i n i t e  d i m e n s i o n s  
i n  w h i c h  o n e  h a d  t o  w o r k  t o - d a y .  H e  
t h o u g h t  t h e  , t i m e  h a d  . c o m e . f o r - w h a t ,  th e .,  
i n s t i t u t i o n  c a l l e d  a n  i n t e g r a t i n g  p a p e r  d e a l 
i n g  w i t h  t h e  p r o p e r t i e s  o f  g a s e s  o v e r  a l l  
r a n g e s  o f  s p a c i n g ,  a n d  w i t h  f r e q u e n c i e s  
u p  t o  t h e  h i g h e s t  v a l u e s — t h o u s a n d s  o f  
m e g a c y c l e s '.  I f  t h e '  p a r a l l e l  p l a t e s  o f  t h e  
a u t h o r  w e r e  d e a l t  w i t h  i n  s u c h  a  w a y  
t h a t  t h e  f i e ld  w a s  n o t  a l t e r e d ,  s o m e  v a l u 
a b l e  i n f o r m a t i o n  w o u l d  b e  o b t a i n e d  o n  
f l a s h - o v e r  i n  a i r  a c r o s s  d i e l e c t r i c  s u r f a c e s ,  
w h i c h  w a s  o f .  v e r y  g r e a t  i m p o r t a n c e  i n  t h e  
d e s i g n  o f  a l l  s o r t s  o f  e l e c t r i c a l  e q u i p m e n t .  

H R .  S :  W H I T E H E A D  ( E . R . A . ) ,  r e f e r r i n g  
t o  . th e  e l l i p s o i d  v o l t m e t e r ,  s a i d  t h e r e  w a s  
n o t h i n g  r e a l t y  g o o d  e n o u g h  t o  c o m p a r e  i t  
w i t h ,  i f  t h e  a u t h o r ’s  e s t i m a t e  o f  i t s  
a c c u r a c y  w a s  t o  b o  b e l i e v e d ,  a n d  w h i l s t  h e  
k e p t  o n  o p e n  m i n d  a b o u t  t w o  p a r t s  i n  
10 000 , h o  w a s  n o t  d i s p o s e d  t o  q u a r r e l  w i t h  
t h e  s t a t e m e n t  t h a t  t h i s  f o r m  o f  v o l t m e t e r  
e i t h e r  w a s ,  o r  s h o u l d  b e ,  m o r o  a c c u r a t e  
t h a n  a n y  o f  t h e  o t h e r s  t h a t  h a d  b e e n  d e 
v i s e d .  T h e r e  w e r e  a  n u m b e r  o f  a d v a n t a g e s  
o f  t h e  p a r a l l e l  p l a t e  s p a r k - g a p  o v e r  t h e  
s p h e r e - g a p ,  w h i c h  w e r o  i n h e r e n t  i n  t h e  
t y p e  o f  e l e c t r o d e  a n d  w h a t e v e r  h e  m i g h t  
h a v e  d o n e  i n  p u t t i n g  t h e  s p h e r e - g a p  
f o r w a r d  a s  a  s t a n d a r d  o f  c a l i b r a t i o n ,  h e  
w a s  w e l l  a w a r e  t h a t  w h i l s t  i t  w a s  v e r y  
g o o d  w h e n  w o r k i n g  w e l l ,  o n e  c o u l d  n e v e r  
t e l l  w h e n  i t  w a s  n o t  g o i n g  t o  w o r k  w e l l .  
T h e r e f o r e ,  i t  w a s  v e r y  d e s i r a b l e  t o  h a v e  
s o m e  o t h e r  m e t h o d  o f  m e a s u r e m e n t  t o  
m a k e  s u r e  i t  w a s  i n  g o o d  o r d e r .  H e  
s t r o n g l y  r e c o m m e n d e d  t h e  p a r a l l e l  p l a t e  
s p a r k - g a p  a s  o n e  s o l u t i o n  a n d  o n e  w h i c h  
d e s e r v e d  t h e  m o s t  c a r e f u l  c o n s i d e r a t i o n  i n  
r e g a r d  t o  t h e  p r o b l e m  o f  i n d u s t r i a l  h . v .  
m e a s u r e m e n t .

M R .  A R V O N  G L Y N N  ( M a n c h e s t e r  C o l 
l e g e  o f  T e c h n o l o g y )  e x p r e s s e d  s o m e  d o u b t  
a s  t o  w h e t h e r  t h e  a u t h o r  h a d  e l i m i n a t e d  
a l l  p o s s i b l e  s o u r c e s  o f  i n a c c u r a c y  o f  t h e  
e l l i p s o i d  v o l t m e t e r .  F o r  e x a m p l e ,  h e  h a d  
c a l c u l a t e d  t h e  m o m e n t  o f  i n e r t i a  o f  t h e  
e l l i p s o i d  o n  t h e  a s s u m p t i o n  t h a t  i t  w a s  a  
p e r f e c t l y  h o m o g e n e o u s  m a t e r i a l ,  b u t  t h e r e  
w a s  t h e  p o s s i b i l i t y  t h a t  t h e  h o m o g e n e i t y  o f  
t h e  m a t e r i a l  m i g h t  v a r y .  A n o t h e r  c o n 
c e i v a b l e  s o u r c e  o f  i n a c c u r a c y  w a s  t h e  p o s 
s i b i l i t y  o f  s o m e  d e g r e e  o f  f e r r o m a g n e t i s m  
i n  t h e  e l l i p s o i d .  H e  b r i e f l y  r e f e r r e d  t o  
s o m e  w o r k  b e i n g  d o n e  a t  h i s  c o l l e g e  o n  a n  
i n s t r u m e n t  w h i c h  h e  t h o u g h t  m i g h t  c o n 
c e i v a b l y  b e  a  r i v a l  t o  t h e  e l l i p s o i d  v o l t 
m e t e r .
D R .  W .  G .  T H O M P S O N  ( G . E . C . )  r e 
m a r k e d  t h a t  t h e  e l l i p s o i d  v o l t m e t e r  w a s  
r e a l l y  a  r e m a r k a b l e  i n s t r u m e n t  a n d  w a s  
l a r g e l y  d u e  t o  t h e  f a i t h ,  a n d  p e r s i s t e n c e  o f  
t h e  l a t e  P r o f .  T h o r n t o n .  H e  a g r e e d  i t  w a s
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n o t  a  v o l t m e t e r  a n d  p r e f e r r e d  t o  r e g u r d  i t  
u s  a  f i e ld  s t r e n g t h  m e a s u r e r .  H e '  - f e l t  v e r y  
s t r o n g l y  i n  f a v o u r ,  o f  t h e  a u t h o r ’s  c l a i m  
to  a n  a c c u r a c y  o f  .0 3  p e r  c e n t . '  A s  t o  t h e  
p l a t e  s p a r k - g a p ,  h e  s a i d  t h e r e  w a s  n o  c o m 
p a r i s o n  b e t w e e n  t h i s  a n d  t h e  e l l i p s o i d  
v o l t m e t e r  a s  r e g a r d s  a c c u r a t e  r e a d i n g ,  b u t  
t h a t  d i d  n o t  d e t r a c t  f r o m  t h e  s p a r k - g a p  
a s ,  a  p r a c t i c a l  d e v i c e .  "
M R .  J .  M . F E R G U S O N ' ( E n g l i s h  E l e c t r i c  
C o . ,  L t d ; )  s a i d  t h e  p r i n c i p a l  c r i t i c i s m  o f  
t h e  e l l i p s o i d  v o l t m e t e r  a p p e a r e d  t o  b e  o n e  
o f  s i z e ,  b e c a u s e  a s  t h e  v o l t a g e  w a s  i n 
c r e a s e d  s o  t h e  s i z e  o f  t h e  v o l t m e t e r  h a d  t o  
b e  i n c r e a s e d .  C o n s i d e r a t i o n  h a d  b e e n  
g i v e n  t o  m a k i n g  a  v a c u u m  e l l i p s o i d  v o l t 
m e t e r  a n d  i t  m i g h t  b e  p o s s i b l e ,  i n  t h a t  
w a y ,  t o  r e d u c e  v e r y  c o n s i d e r a b l y  t h e  
m a x i m u m  s t r e s s  a l l o w a b l e  a t  t h o  s u r f a c e  
o f  t h o  e l l i p s o i d ,  a n d  t h e r e f o r e  r e d u c e  t h e  
s iz e  o f  t h o  i n s t r u m e n t ,  a n d ,  i n  a d d i t i o n ,  
t h o  r a t h e r  d u b i o u s  f a c t o r  o f  d a m p i n g  d u e  
t o  a i r  a n d  d u s t  f r o m  e d d y  c u r r e n t s  w o u l d  
b e  e l i m i n a t e d .  W i t h  r e g a r d  t o  u n i f o r m -  
f i e ld  s p a r k - g a p s  h o  s u g g e s t e d  t h a t  t h e  
c a t h o d e - r a y  o s c i l l o g r a p h  m i g h t  b e  
d e v e l o p e d  a s  t h e  m o s t  a c c u r a t e  m e t h o d  o f  
m e a s u r i n g  i m p u l s e  v o l t a g e s  o f  a n y  t y p e  
a n d  d u r a t i o n .
D R .  E .  B R A D S H A W  ( M a n c h e s t e r  C o l le g e  
o f  T e c h n o l o g y )  s u g g e s t e d  t h a t  t h e  f i g u r e  
o f  .0 3  p e r  c e n t ,  m i g h t  -be r e g a r d e d  a s  - th e  
d e g r e e  o f  r e p r o d u c i b i l i t y  r a t h e r  t h a n  a s  t h e  
a b s o l u t e  a c c u r a c y  o f  t h e  e l l i p s o i d  v o l t m e t e r .  
H o  s a i d  t h a t  w o r k  w a s  b e i n g  d o n e  a t  t h e  
M a n c h e s t e r  C o l l e g e  o f  T e c h n o l o g y  s o m e 
w h a t  o n  t h e  l i n e s  o f  t h e  o r i g i n a l  w o r k  o f  
t h e  l a t e  P r o f .  T h o r n t o n .
M R .  F .  W .  W A T E R T O N  ( M a n c h e s t e r ) ,  a s  
a n  e x p o n e n t  o f  t h e  v a c u u m  t y p e  i n s t r u 
m e n t ,  s a i d  h e  t h o u g h t  t h a t  t h e  a d v a n 
t a g e s  o f  t h e  e l l i p s o i d  o v e r  t h e  e l e c t r o m e t e r  
i n  v a c u u m  w e r e  n o t  v e r y  o b v i o u s .
M R ,  F .  E .  J .  O C K E N D E N  ( E v e r e t t ,  E d g -  
c u m b ,  L t d . )  s a i d  t h e  m e a s u r e m e n t  o f  h i g h  
v o l t a g e  w a s  a  p r a c t i c a l  m a t t e r  a n d  t h e  
p r o v i s i o n  o f  a  h i g h  v o l t a g e  v o l t m e t e r
w a s  a  f i e ld  n o t  a d e q u a t e l y  s e r v e d
a t  p r e s e n t .  T h o  e l l i p s o i d  v o l t m e t e r
w o u l d  h a v e  i m p o r t a n t  a d v a n t a g e s  i f
m o u n t e d  i n  v a c u u m .  A n  a c c u r a c y  w i t h 
i n  .1 p e r  c e n t ,  f o r  c o m m e r c i a l  w o r k  w o u l d  
b e  v e r y  u s e f u l  a n d  h e  t h o u g h t  t h a t  b y  a  
l i t t l e  c o n s i d e r a t i o n  i t  c o u l d  b e  t u r n e d  i n t o  
a  c o m m e r c i a l  v o l t m e t e r .

M R .  E R I C  H A R T I L L  d i s c u s s e d  t h o  p r o b 
l e m  o f  p u t t i n g  t h e  o l l i p s o i d  v o l t m e t e r  . i n  
v a c u u m  a n d  p o i n t e d  o u t  t h a t  w h i l s t  i t  w a s  
a  g o o d  i d e a ,  t h e r e  w e r e  c e r t a i n  d i f f i c u l t i e s  
i f  t h e  s a m e  r e s u l t s  w e r e  t o  b e  o b t a i n e d  i n  
v a c u u m  a s  i n  a i r .

D R .  A .  B L O C H  ( G . E . C .  R e s e a r c h  L a b o r a 
to r i e s )  r e f o r r e d  t o  t h e  m e a s u r e m e n t s  o f  
d a m p i n g  g i v e n  i n  t h o  p a p e r ,  a n d  i n q u i r e d  
t h e  p o s s i b l e  e f f e c t  o f  i o n i s a t i o n  o n  a c c u r a c y .
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A T  t h e  o r d i n a r y  m e e t i n g  o f  t h e  I . E . E . , 
o n  N o v e m b e r  2 1 , t w o  p a p e r s  o n  

c o l o n i a l  t e l e c o m m u n i c a t i o n  s y s t e m s  w e r e  
d e l i v e r e d  b y  M e s s r s .  C . L a w t o n  a n d  V .  H .  
W i n s o n .

O n e ,  “  T h e  D e v e l o p m e n t  a n d  D e s i g n  o f  
C o lo n i a l  T e l e c o m m u n i c a t i o n  S y s t e m s  a n d  
P l a n t , ”  g a v e  a  r e v i e w  o f  t h e  i m p r o v e -  
m e n t s  a n d  g r o w t h  o f  c o l o n ia l  t e l e c o m u n i c a -  
t i o n  s e r v i c e s  d u r i n g  t h e  l a s t  3 0  y e a r s  o r  s o ,  
c o m b i n e d  w i t h  a  s t u d y  o f  t h e  m e a s u r e s  
t h a t  h a v e  b e e n  f o u n d  n e c e s s a r y  t o  o v e r 
c o m e  t h e  s p e c i a l  p r o b l e m s  i n  t e l e c o m 
m u n i c a t i o n  e n g i n e e r i n g  t h a t  r e s u l t  f r o m  
t r o p i c a l  c o n d i t i o n s .  T h e  p a p e r  i s  b a s e d  o n  
e x p e r i e n c e  i n  c o l o n i a l ,  p r o t e c t e d  a n d  
m a n d a t e d  t e r r i t o r i e s ,  w h i c h  l io  m a i n l y  
w i t h i n  t h e  t r o p i c a l  z o n e .  T h e r e  h a d  b e e n  
p r e v i o u s  m e n t i o n  o f  t h o s e  p r o b l e m s  in  a  
p a p e r  b y  t h e  l a t e  M r .  L l e w e l l y n  P r c e c e  a n d  
b y  t h e  l a t e  M r .  R ,  W .  W e i g h t m a n .  M r .  
W e i g h t m a n  w a s  f o r  m a n y '  y e a r s  a s s o c i a t e d  
w i t h  c o l o n i a l  t e l e c o m m u n i c a t i o n  s e r v i c e s ,  
a n d  i n  t h e  p r e s e n t  p a p e r  t r i b u t e  w a s  p a i d  
t o  t h e  l a r g e  s h a r e  h e  h a d  i n  s o l v i n g  m a n y  
o f  t h e  p r o b l e m s  d i s c u s s e d .  H e  d e s c r i b e d  
i n  h i s  p a p e r  t h e  s e r v i c e s  i n  C a n a d a ,  
A u s t r a l i a ,  S o u t h  A f r i c a  a n d  N e w  Z e a l a n d .  
S i n c e  t h e n  t h e r e  h a v e  b e e n ,  t h e  a u t h o r s  
p o i n t e d  o u t ,  m u c h  p r o g r e s s ,  a n d  t h e  t e l e 
c o m m u n i c a t i o n  e n g i n e e r s  o f  t h e  D o m i n i o n s  
m u s t  n o w  b e  l e f t  t o  s p e a k  f o r  t h e m s e l v e s .  
T h e  p r e s e n t  p a p e r  w a s ,  t h e r e f o r e ,  c o n 
c e r n e d  o n l y  w i t h  t h e  c o l o n i a l ,  p r o t e c t e d  
a n d  m a n d a t e d  t e r r i t o r i e s  u n d e r  t h e  d i r e c t  
c o n t r o l  o f  t h e  ( M o th e r  C o u n t r y .  T h e  p a p e r  
w a s  d i v i d e d  i n t o  f o u r  m a i n  s e c t i o n s  : 
( 1) G e n e r a l  r e q u i r e m e n t s  f o r  t e l e c o m m u n i 
c a t i o n s  i n  c o l o n i a l  t e r r i t o r i e s ;  ( 2) c h a r a c 
t e r i s t i c s  o f  t r o p i c a l  c l i m a t e s  ; (3 )  g e n e r a l  
d e s i g n  o f  e x t e r n a l  p l a n t ;  (4 )  d e s i g n  o f  
a p p a r a t u s  a n d  c o m p o n e n t s  f o r  t r o p i c a l  
c o n d i t i o n s .

T h e  o t h e r  p a p e r ,  “  T h e  G e n e r a l  P l a n n i n g  
a n d  O r g a n i s a t i o n  o f  C o lo n i a l  T e l e c o m m u n i 
c a t i o n  S y s t e m s , ”  w a s  p r e p a r e d  i n  a s s o c i a 
t i o n  w i t h  a  p a p e r  o n  t h e  d e v e l o p m e n t  a n d  
d e s i g n  o f  c o l o n i a l  t e l e c o m m u n i c a t i o n  
s e r v i c e s ,  a n d  d i s c u s s e d  t h e  p l a n n i n g  a n d  
o r g a n i s a t i o n  o f  t h e  n e e e s s a i y  s y s t e m s .  A s  
i n  t h e  a s s o c i a t e d  p a p e r ,  t h e  c o u n t r i e s  c o n 
s i d e r e d  w e r e  t h e  c o l o n i a l ,  p r o t e c t e d  a n d  
m a n d a t e d  t e r r i t o r i e s  u n d e r  t h e  c o n t r o l  o f  
t h e  B r i t i s h  G o v e r n m e n t ,  w h i c h  l i e  m o s t l y  
i n  t h e  t r o p i c s .  T h e  s u b j e c t s  d i s c u s s e d  
i n c l u d e d  t h e  f a c t o r s  g o v e r n i n g  t h e  g e n e r a l  
p l a n n i n g  o f  a  t e l e c o m m u n i c a t i o n  s y s t e m  s o  
t h a t  i t  s h a l l  m e e t  r e q u i r e m e n t s  a n d  o p e r a t e  
e f f i c i e n t l y  a t  m i n i m u m  c o s t s .  T h e  o r g a n i 
s a t i o n  n e e d e d  f o r  s u c h  s y s t e m s  w a s  o u t 
l i n e d ,  . w i t h ,  o b s e r v a t i o n s  o n  t h e  p e r f o r m 
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a n c e  o f  w o r k  f o r  o t h e r  G o v e r n m e n t  
S e r v i c e s ,  s t a f f  s o l e c t i o n  a n d  t r a i n i n g  r e - ’ 
q u i r e m e n t s ,  a r r a n g e m e n t s  f o r  p u r c h a s e  o f  
m a t e r i a l s ,  t h e  c o n t r o l  o f  e x p e n d i t u r e  b y  
t h e  c o s t i n g  o f  w o r k s  a n d  t h e  d e s i r a b i l i t y  o f  
k e e p i n g  c o s t  a c c o u n t s .

M R .  W .  K .  B R A S H E R  ( s e c r e t a r y  o f  t h e  
I . E . E . )  s a i d  h e  r e g a r d e d  t h o  i n v i t a t i o n  t o  
o p e n  t h e  d i s c u s s i o n  a s  a  c o m p l i m e n t  t o  
h i s  w o r k  a b r o a d ,  a s  a  c h i e f  e n g i n e e r  w h o  
w a s  i n  c h a r g e  o f  o n e  o f  t h e  t e l e c o m m u n i c a 
t i o n  s y s t e m s  u n d e r  d i s c u s s i o n  u p  t o  t h e  
o u t b r e a k  o f  t h e  w a r .  W i t h  t h a t  e x p e r i e n c e  
h e  r e g a r d e d  t h e  p a p e r s  a s  b e i n g  e x t r e m e l y  
b a d l y  n e e d e d ,  i n  t h a t  t h e y  e n a b l e d  r e c o r d s  
t o  b e  b r o u g h t  u p - t o - d a t e  a n d ,  a t  t h e  s a m e  
t i m e ,  w e r o  o f  a s s i s t a n c e  t o  o t h e r s .  A s  
r e g a r d s  r a d i o  c o m m u n i c a t i o n ,  t h a t  w a s  n o t  
a n  a l t e r n a t i v e  t o  l i n e  c o m m u n i c a t i o n  b u t  
o n l y  c o m p l e m e n t a r y  t o  i t .  H a v i n g  s e r v e d  
i n  t h r e e  C o lo n i e s  a n d  v i s i t e d  f i v e  o t h e r s ,  h e  
h a d  b e e n  i m p r e s s e d . w i t h  t h e  d i s s i m i l a r  
m e t h o d s  o f  c o n s t r u c t i o n  a n d  t h e  l a c k  o f  
p l a n n i n g  a s  b e t w e e n  a d j o i n i n g  t e r r i t o r i e s .  
T h e r e  s h o u l d  b o  m u c h  g r e a t e r  s t a n d a r d i s a 
t i o n  o f  e q u i p m e n t  a n d  g r e a t e r  c o - o r d i n a 
t i o n  b e t w e e n  t h e  r e s p e c t i v e  c h i e f  e n g i n e e r s .  
H e  e m p h a s i s e d  t h e  n e e d  f o r  a  m a j o r  r e c o n 
s t r u c t i o n  in  m a n y  C o lo n i e s ,  i n  o r d e r  t h a t  
t h e r e  m i g h t  b e  a  m o r e  e f f i c i e n t  l i n k i n g  u p  
w i t h  t h e  i n t e r n a t i o n a l  n e t w o r k .  T h e r e  w a s  
a l s o  a  h e e d  f o r  m o r e  a d e q u a t e  m a i n t e n 
a n c e  r e c o r d s  a n d ,  m o r e o v e r ,  a  p r o p e r  
s y s t e m  o f  s c r u t i n y  o f  t h o s e  r e c o r d s .  A n  
i m p o r t a n t  p o i n t  w a s  t h e  a n a l y s i s  o f  f a u l t  
f r e q u e n c y .  R e f e r r i n g  t o  e q u i p m e n t ,  h e  
h a d  y e t  t o  b e  c o n v i n c e d  t h a t  a n y  f o r m  o f  
i m p r e g n a t i o n  o f  t r a n s f o r m e r  c o i l s  w a s  
w o r t h  u s i n g .

D R .  W .  G .  R A D L E Y  ( P o s t  O f f ic e )  s a i d  t h e  
p a p e r s  w e r e  o p p o r t u n e  b e c a u s e  m a n y  
m e m b e r s  o f  t h e  i n s t i t u t i o n  m u s t  h a v e  h a d  
e x p e r i e n c e  o f  t r y i n g  t o  m a i n t a i n  c o m 
m u n i c a t i o n  c i r c u i t s  i n  t r o p i c a l  c o u n t r i e s  
d u r i n g  t h e  w a r .  A s  t h e .  r e s u l t  o f  e x p e r i 
e n c e  i n  t h i s  c o u n t r y  w i t h  e q u i p m e n t  u n d e r  
d a m p  c o n d i t i o n s ,  e s p e c i a l l y  i n  u n a t t e n d e d  
a u t o m a t i c  e x c h a n g e s ,  h e  c o u l d  s u p p o r t  t h e  
v i e w  t h a t  c o r r o s i o n  w a s  n o t  t r o u b l e s o m e  
s o  l o n g  a s  t h e  h u m i d i t y  d id ' n o t  e x c e e d  
s o m e t h i n g  l i k e  6 5  p e r  c e n t .  B u t  c o r r o s i o n  
i n c r e a s e d  v e r y  r a o i d l v  w h o n  t h e  h u m i d i t y  
b e c a m e  v e r y  h i g h .  S o m o  y e a r s  a g o  h e  
h a d  b e e n  v e r y  i n t e r e s t e d  i n  c a b l e  c o r r o 
s i o n ,  b u t  h i s  e x p e r i e n c e  w a s  l i m i t e d  a l m o s t  
e n t i r e l y  t o  b a r e  l e a d - s h e a t h e d  c a b l e s  
p u l l e d  i n t o  d u c t s ,  w h e r e a s  h e  g a t h e r e d  
t h a t  i t  w a s  t h e  m o r e  c o m m o n  p r a c t i c e  i n  
t h e  C o lo n i e s  t o  u s e  a r m o u r e d  c a b l e  b u r i e d  
d i r e c t l y  i n  t h e  g r o u n d . .  H e ;  d i d  n o t  t h i n k
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i t  w a s  g e n e r a l l y  a p p r e c i a t e d  t h a t  a  g r e a t  
d e a l  o f  c o r r o s i o n  t r o u b l e  w a s  d u e  t o  s e l f -  
g e n e r a t e d  c u r r e n t s  w h i c h  m i g h t  e x t e n d  
s o m e t i m e s  f o r  s e v e r a l  m i l e s .  T h e s e  w e r e  
c a u s e d  b y  d i f f e r i n g  e l e c t r o c h e m i c a l  p o t e n 
t i a l s  a s  b e t w e e n  t h e  c a b l e  s h e a t h  a n d  t h e  
e a r t h  o r  s a l t  w a t e r  i m m e d i a t e l y  s u r r o u n d 
i n g ,  a n d  p e r h a p s  s u c h  e f f e c t s  m i g h t  'b e  
m o r e  s e r i o u s  i n  c o u n t r i e s  w h e r e  . t h e  t e m 
p e r a t u r e  o f  t h e  g r o u n d  w a s  h i g h e r  t h a n  
h e r e .  A  h i g h e r  s t a n d a r d  o f  t e c h n i c a l  k n o w 
l e d g e  o n  t h e  p a r t  o f  t h o s e  e n g a g e d  o n  
t h e s o  i n s t a l l a t i o n s  i n  t h e  C o l o n i e s  w a s  
c a l l e d  f o r  t o  e n s u r e  t h e  e f f i c i e n t  m a i n t e n 
a n c e  o f  t h e  e q u i p m e n t .
M R .  J .  E .  C O L L Y E R  ( G e n e r a l  E l e c t r i c  C o . 
L t d . )  s a i d  t h a t  m a n u f a c t u r e r s  o f  c o l o n ia l  
t e l e c o m m u n i c a t i o n  e q u i p m e n t  w e l c o m e d  i n 
f o r m a t i o n  s u c h  a s  w a s  p r o v i d e d  i n  t h e  
p a p e r s ,  b e c a u s e  i t  a i d e d  c o n s i d e r a b l y  i n  
d e s i g n  d e v e l o p m e n t .  R e p u t a b l e  m a n u 
f a c t u r e r s  h a d  r e s e a r c h  l a b o r a t o r i e s  w h e r e  
e q u i p m e n t  w a s  t e s t e d  u n d e r  c o n d i t i o n s  
a p p r o x i m a t i n g  a s  f a r  a s  p o s s i b l e  t o  t r o p i c a l  
c o n d i t i o n s ,  b u t  e v e n  s o  s u c h  t e s t s  c o u l d  
n o t-  b e  a b s o l u t e l y  c o n c l u s i v e .  T h e  c h i e f  
d i f f i c u l t i e s  t o  b e  o v e r c o m e  w e r e  a s s o c i a t e d  
w i t h  c l i m a t i c  c o n d i t i o n s  a n d  t h e  c l a s s  o f  
l a b o u r  a v a i l a b l e  f o r  m a i n t e n a n c e  a n d  s e r 
v i c e ,  a s  w e l l  a s  p r o b l e m s  o f  p a c k i n g  a n d  
s h i p m e n t .  L o c a l  l a b o u r  i n  m a n y  c a s e s  w a s  
p o o r ,  w h i c h  r e s u l t e d  i n  a  l o w  s t a n d a r d  o f  
m a i n t e n a n c e  u n t i l  t h e  s t a f f  h a d  b e c o m e  
t r a i n e d ,  a n d  t h i s  l a t t e r  p o i n t  s h o u l d  b e  
b o r n e  i n  m i n d  b y  d e s i g n e r s .
M R .  F .  S U M M E R S  ( P o s t  O f f ic e )  s p o k e  o f  
s e r i o u s  c o r r o s i o n  e x p e r i e n c e d  i n  t h i s  c o u n t r y  
o n  o v e r h e a d  w i r e s ,  p a r t i c u l a r l y  i n  i n d u s 
t r i a l  a r e a s ,  a n d  e x p r e s s e d  t h e  v i e w  t h a t  
t h e r e  h a d  b e e n  i n s u f f i c i e n t  r e s e a r c h  a n y 
w h e r e  i n  t h e  w o r l d  a s  t o  t h e  u s e  o f  a  
c o v e r e d  w i r e  w h i c h  w o u l d  p r e v e n t  t h i s  t y p e  
o f  c o r r o s i o n
M R .  S .  F L B M O N S  ( C h in a )  s a i d  t h a t  w h i l s t  
a i r  c o n d i t i o n i n g w n s  e s s e n t i a l  i n  t h e  t r o p i c s ,  
i t  c o n s t i t u t e d  a  h e a v y  c h a r g e  a g a i n s t  t h e  
p l a n t ,  n o t  o n l y  a s  r e g a r d s  - f ir s t  c o s t s  b u t  
a l s o  r u n n i n g  e x p e n s e s .  I n  t h e  s y s t e m  w i t h  
w h i c h  h e  w a s  c o n c e r n e d ,  t h e y  h a d  i n s t a l ' e d  
e q u i p m e n t ,  w i t h  t h e  s t a n d a r d  n o n - t r o p i c a l  
f i n i s h ,  a n d  t h e r e  h a d  b e e n  n o  s p e c i a l  
t r o u b l e  a s  r e e n r d s  m a i n t e n a n c e .
M R .  A .  B R O O K E S  ( E r i c s s o n  T e l e p h o n e s ,  
L t d . )  s p o k e  o f  t h e  n e c e s s i t y  f o r  f u r t h e r  
i n v e s t i g a t i o n s  w i t h  t h e  o b j e c t  o f  i m p r o v 
i n g  t h e  s t a n d a r d s  o f  m a t e r i a l s  u s e d  i n  
c o l o n ia l  e q u i p m e n t ,  a n d  s u g g e s t e d  t h a t  t h e  
e x t r a  c o s t  o f  n e w  a n d  i m p r o v e d  m a t e r i a l s  
o f  c o n s t r u c t i o n  w o u l d  b e  m o r e  t h a n  o f f - s e t  
b y  t h e  r e d u c e d  m a i n t e n a n c e .  H e  s p o k e  o f  
i m p r o v e m e n t s  a l r e a d y  m a d e  b v  w a y  o f  t h e  
u s e  o f  s p e c i a l  v a r n i s h e s  a n d  a l s o  o i l s  w h i c h  
w o u l d  s t a n d  u o  t o  t h e  m o s t  s t r e n u o u s  c o n 
d i t i o n s .  b u t  t h o u g h t  a  g r e a t  d e a l  m o r e  
s h o u l d  b e  d o n e .
C O L . J .  R E A D I N G  ( P o s t  O f f ic e )  s o o k e  o f  
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h i s  e x p e r i e n c e s  i n  t r o p i c a l  c o u n t r i e s ,  a n d  
s a i d  t h a t  n o b o d y  c o n c e r n e d  w i t h  A r m y  
e q u i p m e n t  h a d  a  g o o d  w o r d  t o  s a y  f o r  t h e  
o i l  i n s u l a t o r .  H e  a d d e d  t h a t  w i t h i n  h i s  
k n o w l e d g e  o n e  o f  t h e  b e s t  l i n e s  w a s  f r o m  
J e r u s a l e m  t o  H a i f a  w h i c h  h a d  b e e n  
i n s t a l l e d  d u r i n g  M r .  B r a s h c r ’s  t i m e .
M R .  D .  J .  R O B I N S O N  ( P o s t s  a n d  T e l e 
g r a p h s ,  G o l d  C o a s t )  s a i d  t h e  p e o p l e  i n  W e s t  
A f r i c a  h a d  m u c h  m o r e  t h a n  a  v i l l a g e  o u t 
lo o k ,  a n d  w e r e  b e c o m i n g  v e r y  t e l e p h o n e  
m i n d e d .  T h e r e  w a s  a  d e m a n d  t h e r e  w h i c h  
f u l l y  j u s t i f i e d  l a r g e - s c a l e  p l a n n i n g .  H e  
a s k e d  d e s i g n e r s  o f  e q u i p m e n t  t o  b e a r  i n  
m i n d  t h a t  A f r i c a n  m a i n t e n a n c e  m e n  w e r e  
n o t  a s  g o o d  a s  t h e y  m i g h t  b e ; a t  t h e  s a m e  
t i m e ,  h e  e x p r e s s e d  t h e  v i e w  t h a t  g i v e n  a n  
a d e q u a t e  l o n g - t e r m  s y s t e m  o f  t r a i n i n g ,  f i r s t  
c l a s s  A f r i c a n  m a i n t e n a n c e  o p e r a t o r s  c o u l d  
b e  p r o d u c e d .
M R .  J .  C .  E M E R S O N  ( T e l e p h o n e  S e r v i c e s ,  
L t d . )  e x p r e s s e d  r e g r e t  t h a t  t h e  a u t h o r s  
h a d  n o t  g i v e n  m o r e  f a c t s  a n d  f i g u r e s  i n  
s u p p o r t  o f  s o m e  o f  t h e i r  g e n e r a l  o b s e r v a 
t i o n s .  H e  g a v e  d e t a i l s  o f  t h e  w o r k i n g  o f  
t e l e c o m m u n i c a t i o n  s y s t e m s  i n  T r i n i d a d ,  
B a r b a d o s  a n d  K i n g s t o n  ( J a m a i c a ) ,  a n d  
e m p h a s i s e d  t h e  h e e d  f o r  e n g i n e e r s  i n  c h a r g e  
o f  c o l o n i a l  t e l e c o m m u n i c a t i o n  s y s t e m s  t o  
p a y  p e r i o d i c a l  v i s i t s  h o m o ,  a n d  t o  k e e p  i n  
t o u c h  w i t h  m a n u f a c t u r e r s  a n d  s u p p l i e r s  o f  
e q u i p m e n t  a n d  e n g i n e e r s  h e r e  g e n e r a l l y .  
O n  t h e  o t h e r  h a n d ,  e n g i n e e r s  a n d  m a n u 
f a c t u r e r s ’ r e p r e s e n t a t i v e s  f r o m  h o m e  
s h o u l d  a l s o  p a y  p e r i o d i c a l  v i s i t s  t o  t h e  
c o l o n ie s .
M R .  L .  A .  W I L L I A M S  s a i d  h e  b e l i e v e d  
t h e r e  w a s  a  l a r g e r  p r o p o r t i o n  o f  l a b o u r  
i n v o l v e d  i n  e v e r y  £  w o r t h  o f  t e l e 
c o m m u n i c a t i o n  e q u i p m e n t  t h a n  i n  a l m o s t  
a n y  o t h e r  b r a n c h  o f  e n g i n e e r i n g .  A t  t h e  
p r e s e n t  t i m e ,  l a b o u r  w a s  s c a r c e ,  a n d  t h e r e 
f o r e  i f  t h o s e  c o n c e r n e d  w i t h  c o l o n ia l  
t e l e c o m m u n i c a t i o n  e q u i p m e n t  i n s i s t e d  o n  
d e p a r t u r e s  f r o m  t h e  s t a n d a r d s  u s e d  in  
t h i s  c o u n t r y ,  t h e  c o s t  m u s t  b e  c o r r e s p o n d -  
in s r ly  h i g h e r .
(M R . J .  M c G A Y I N  ( A u t o m a t i c  T e l e p h o n e  
a n d  E l e c t r i c  C o . ,  L t d . )  s a i d  t h a t  a  g r e a t  
d e a l  o f  e x p e r i e n c e  h a d  b e e n  g a i n e d  i n  
v a r i o u s  p a r t s  o f  t h e  w o r l d ,  a n d  t h e  a b s e n c e  
o f  d e t a i l s  o f  t h a t  e x p e r i e n c e  w a s  
r e g r e t t a b l e  b e c a u s e  i t  l e d  o t h e r s ,  i n  s o m e  
c a s e s ,  t o  b e  u n j u s t i f i a b l y  o p t i m i s t i c  w i t h  
r e g a r d  t o  t r o p i c a l  c o n d i t i o n s .  A n  i m m e n s e  
a m o u n t  o f  w o r k  h a d  b e e n  d o n e  o n  i n s u l a t 
i n g  v a r n i s h e s  a n d  m a t e r i a l s  a n d  s p e c i a l  
i m p r e g n a t i n g  m a t e r i a l s  f o r  u s e  u n d e r  
t r o p i c a l  c o n d i t i o n s ,  b u t  t h e r e  w a s  n o  
p r e c i s e  i n f o r m a t i o n  a s  t o  h o w  t h e s e  t h i n g s  
m e t  c o l o n i a l  c o n d i t i o n s .  I t  w a s ,  o f  c o u r s e ,  
p o s s i b l e  t o  a c h i e v e  s u c c e s s  f o r  t h e  m a j o r  
p a r t  u n d e r  t r o p i c a l  c o n d i t i o n s ,  b u t  h o  d i d  
n o t  t h i n k  w o  h a d  y e t  r e a c h e d  t h e  p o i n t  
w h e r e  w e  c o u l d  u s e  t h e  a d j e c t i v e s  u s e d  i n  
t h e  p a p e r .
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E le c tro n  Ju b ile e  E x h ib itio n
T h e  f i f t i e t h  a n n i v e r s a r y  o f  t h e  d i s c o v e r y  

o f  t h e  e l e c t r o n  b y  t i r e  B r i t i s h  p h y s i c i s t ,  S ir  
J o s e p h  T h o m s o n ,  w i l l  o c c u r  n e x t  y e a r .  T o  
m a r k  t h i s  j u b i l e e  a n d  t o  d e m o n s t r a t e  tiro  
t r e m e n d o u s  i n f l u e n c e  s u c h  a n  a d v a n c e  in  
p u r e  p h y s i c s  m a y  h a v e  o n  t h e  l i f e  o f  t h o

A new display designed by the Metropolitan- 
Vickers Electrical Co., Ltd., for large windows. 
It opens to an overall width of about 9 ft. and 

stands 4 ft .  high.
c o m m u n i t y ,  t h o  I n s t i t u t e  o f  P h y s i c s  a n d  
t h o  P h y s i c a l  S o c i e t y ,  j o i n t l y ,  a r e  a r r a n g i n g  
a  s e r i e s  o f  m e e t i n g s  a n d  o t h e r  f u n c t i o n s  
t o  t a k e  p l a c e  o n  S e p t e m b e r  2 5  a n d  2 6 , 
1 9 4 7 , i n  L o n d o n .  A  s p e c i a l  e x h i b i t i o n ,  
w h i c h  w i l l  r e m a i n  o p e n  t o  t h o  p u b l i c  f o r  
s e v e r a l  w e e k s ,  w i l l  b e  h e l d  a t  t h o  S c ie n c e  
M u s e u m ,  S o u t h  K e n s i n g t o n ,  a n d  w i l l  s h o w  
t h o  d e v e l o p m e n t  o f  t h e  v a s t  r a n g e  o f  
m o d e r n  i n d u s t r i a l  e q u i p m e n t  f r o m  i t s  
e a r l i e s t  e x p e r i m e n t a l  o r i g i n s .

R ad io ly m p ia  in  1947
T i r e  R a d i o  I n d u s t r y  C o u n c i l  a n n o u n c e s  

t h a t  R a d i o l y m p i a ,  t h e  n a t i o n a l  r a d i o  
e x h i b i t i o n ,  w i l l  b e  r e s u m e d  n e x t  y e a r .  
P r e s e n t  p l a n s  p r o v i d e  f o r  a  p r e - v i e w  o n  
S e p t e m b e r  3 0 ,  a n d  t h e  s h o w  t o  b e  o p e n  to  
t h e  p u b l i c  f r o m  O c t o b e r  1 t o  11 .

D isp o sa l o f  S u rp lu s  S to res
T h e  M i n i s t r y  o f  S u p p l y  a n n o u n c e  t h a t  

m a n u f a c t u r e r s ’ a n d  e l e c t r i c a l  p l a n t ,  i n 
c l u d i n g  h a i r  d r y e r s ,  i r o n s ,  b a t t e r i e s  a n d  
l a m p s ,  t o g e t h e r  w i t h  e l e c t r i c  f i r e s ,  w i l l  b e  
o f f e r e d  b e t w e e n  D e c e m b e r  3 a n d  5  a t  a  
s a l e  a t  A b e r  T i n p l a t e  W o r k s ,  L l a n s a m l c t .  
G l a m o r g a n .  E m e r g e n c y  b a t t e r y '  l i g h t i n g  
s e t s  w i l l  ib e  a m o n g  t h e  s t o r e s  f o r  s a l e  
b e t w e e n  D e c e m b e r  16  a n d  18  a t  t h e  
M i n i s t r y  o f  S u p p l y  9 8  D e p o t ,  T o w e r  B r i d g e  
R o a d ,  L o n d o n ,  S . E . l .

A .E.H .A . A nnual M eeting
T h e  f i r s t  a n n u a l  m e e t i n g  o f  t h e  n e w l y -  

f o r m e d  A s s o c i a t i o n  o f  E l e c t r i c a l  H o u s e 
c r a f t  A d v i s e r s  t o o k  p l a c e  a t  K i n g s w a y  
H a l l ,  L o n d o n ,  o n  N o v e m b e r  2 .  M is s  M . 
G o s s e  p r e s i d e d  a n d  e x p l a i n e d  t h e  p u r p o s e  
o f  t h e  a s s o c i a t i o n  a n d  t h e  n e e d  f o r  i t s  
r e g i s t r a t i o n  a s  a  t r a d e  u n i o n .  S h e  a l s o  
d i s c u s s e d  t h e  w o r k  o f  t h e  d e m o n s t r a t o r
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a n d  e l e c t r i c a l  h o u s e c r a f t  a d v i s e r ,  a n d  s u g 
g e s t e d  t h a t  r e f r e s h e r  c o u r s e s  m i g h t  b e  a r 
r a n g e d .  I n  a  d i s c u s s i o n  o n  s a l a r i e s  
r e f e r e n c e  w a s  m a d e  t o  t h e  v a r y i n g  
N . A . L . G . O .  g r a d e s  i n  w h i c h  d e m o n s t r a t o r s  
h a d  b e e n  p l a c e d ,  a n d  t h e  g e n e r a l  f e e l i n g  
o f  t h o  m e e t i n g  w a s  t h a t  f u l l y  q u a l i f i e d  
h o u s e c r a f t  a d v i s e r s  s h o u l d  b e  r e g a r d e d  a s  
t e c h n i c a l  a n d  g r a d e d  a c c o r d i n g l y .  T h o  
f o l l o w i n g  o f f ic e r s  w e r o  a p p o i n t e d  f o r  t h e  
y 'e a r  : M is s  G o s s e ,  c h a i r m a n ; M is s  B o y d ,
v i c e - c h a i r m a n ; M r s .  W i n d s o r ,  s e c r e t a r y ; 
a n d  M r s .  P a v i t t ,  t r e a s u r e r .

W elsh In d u s tr ie s  F a ir
T h e  f i r s t  W e l s h  I n d u s t r i e s  F a i r  t o  b e  h e l d  

i n  L o n d o n  w i l l  o p e n  a t  t h e  R o y a l  H o r t i 
c u l t u r a l  H a l l ,  W e s t m i n s t e r ,  o n  N e w  Y e a r ’s  
D a y ,  1 9 4 7 , a n d  c o n t i n u i n g  u n t i l  t h e  
f o l l o w i n g  T u e s d a y '  ( J a n u a T .v  7 ) .  O r g a n i s e d  
b y  t h o  N a t i o n a l  I n d u s t r i a l  D e v e l o p m e n t  
C o u n c i l  o f  W a l e s  a n d  M o n m o u t h s h i r e ,  t h e  
s c o p e  o f  t h e  e x h i b i t s  w i l l  b e  v e r y  w i d e  a n d  
w i l l  i n c l u d e  a  l a r g e  p r o p o r t i o n  o f  c o n s u m e r  
g o o d s  f r o m  t h e  l i g h t  i n d u s t r i e s  n o w  e s t a b 
l i s h e d  i n  t h e  P r i n c i p a l i t y ,  s u c h  a s  e l e c t r i c a l  
f i t t i n g s ,  h o t - w a t e r  s y s t e m s ,  t o o l s ,  d o m e s t i c  
a n d  o f f ic e  e q u i p m e n t .  A m o n g  n o n - c o n 
s u m e r  g o o d s  w i l l  toe  s w i t c h g e a r .

N ew  F ac to rie s  an d  O ffices
W h e n  t h e  G e r m a n s  r a i d e d  B i r m i n g h a m  

o n  t h e  n i g h t  o f  O c t o b e r  2 6 ,  1 9 4 0 , t h e y  
d r o p p e d  a  b o m b  w h i c h  b r o k e  u p  a  6 0 -  
y e a r s - o l d  a s s o c i a t i o n  b e t w e e n  B u l p i t t  a n d  
S o n s ,  L t d . ,  t h e  m a k e r s  o f  “  S w a n  B r a n d  ”

New factory and offices of Bulpitt and Sons, 
Ltd., at Birmingham

p r o d u c t s ,  a n d  t h e i r  o f f i c e s  i n  C a m d e n  
S t r e e t .  T I 10 b o m b  s t a r t e d  a  f i r e  w h i c h  
d e s t r o y e d  a l l  t h e  o f f ic e s  a n d  a l l  t h e  p r o 
d u c t i o n .  P a r t  o f  t h e  f a c t o r y  s p a c e ,
u r g e n t l y  r e q u i r e d  f o r  e s s e n t i a l  w a r  p r o 
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d u c t i o n ,  w a s  r e b u i l t ,  b u t  t h e  o f f ic e  s t a f f  
w e r e  f o r c e d  t o  f i n d  a  t e m p o r a r y  a d d r e s s .  
T h e  m o v e  t h i s  m o n t h  t o  n e w  p r e m i s e s ,  
k n o w n  a s  S t .  G e o r g e ’s  W o r k s ,  I c k n i e l d  
S t r e e t ,  B i r m i n g h a m  1 8 , i n v o l v e s  a n  e x t e n 
s i o n  o f  “  S w a n  B r a n d  ”  p r o d u c t i v e  c a p a 
c i t y  b e s i d e s  t h e  r e s e t t l e m e n t  o f  t h e  o f f ic e  
s t a f f .

M etro-V ick  an d  th e  P a r is  E x h ib itio n
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T h e  d i s p l a y  o f  t h e  M e t r o p o l i t a n - V i c k e r s  
E l e c t r i c a l  C o . ,  L t d . ,  a t  t h e  P a r i s  E x h i b i -

Metropolitan-Vickers’ type F2 - thrust aug
mented jet propulsion engine at the Paris 

Exhibition
t i o n ,  t h o u g h  o n l y  t h r e e  y e a r s  o l d ,  is  o f  
h i s t o r i c  i n t e r e s t ;  i t  i s  t h e  f i r s t  d u c t e d  f a n  
e n g i n e  e v e r  b u i l t .  T h e  e x h i b i t  i s  d i v i d e d  
i n t o  t w o  s e p a r a t e  p a r t s ,  t h e  s i m p l e  j e t  
e n g i n e  a n d  t h e  d u c t e d  f a n  t h r u s t -  
a u g m e n t o r ;  t h e  j e t  e n g i n e ,  a  M e t r o v i c k  
t y p e  F 2  ( S e r i e s  3 ) ,  w h i c h  f o r m s  t h e  g a s  
g e n e r a t o r  f o r  t h e  a u g m e n t o r  i s  s h o w n  w i t h  
p a r t  c u t  a w a y  s o  t h a t  t h e  i n t e r n a l  a r r a n g e 
m e n t  m a y  b e  s e e n .  T h e  c o m p a n y  s t a r t e d  
d e v e l o p m e n t  w o r k  o n  j e t  p r o p u l s i o n  in  
1 9 3 8 , t h e  e n g i n e s  t h e n  e n v i s a g e d  b e i n g  
p o w e r  t u r b i n e s  t o  d r i v e  p r o p e l l e r s  a n d  a l s o  
t o  p r o d u c e  s o m e  t h r u s t  f r o m  t h e  e x h a u s t  
v e l o c i t y .  T h e  l o s s e s  i n s e p a r a b l e  f r o m  t h i s  
c o n s t r u c t i o n  l e d  t o  i t s  e a r l y  a b a n d o n m e n t ,  
s i n c e  w h e n  t h e  c o m p a n y  h a s  c o n c e n t r a t e d  
o n  a x i a l  f lo w  e n g i n e s  d e r i v i n g  t h e i r  t h r u s t  
f r o m  t h e  e x h a u s t  j e t .  A  m o r e  r e c e n t  
d e v e l o p m e n t  i s  t h e  t h r u s t  a u g m e n t o r  w h i c h  
is  a l s o  p u r e l y  a x i a l .  O n  N o v e m b e r  1 3 , 
1 9 4 3 , a  m o d i f i e d  G ! o s t e r F 9 / 4 0  p o w e r e d  b y  
t w o  M e t r o p o ' i t a n - V i e k e r s  e n g i n e s  m a d e  t h e  
f i r s t  B r i t i s h  a x i a l - f l o w  j e t - p r o p e l l e d  f l i g h t ,  
p r e v i o u s  f l i g h t s  h a v i n g  b e e n  m a d e  i n  a  f l y 
i n g  t e s t  b e d  p o w e r e d  b y  r e c i p r o c a t i n g  
e n g i n e s .  T h e  a x i a l  f lo w  j e t  e n g i n e  i n s t a l l e d  
i n  t h i s  ’p l a n e  c o m p l e t e d  a  t e s t  p r o g r a m m e  
o f  2 1 0  h o u r s ,  9 0  h o u r s  b e i n g  s p e n t  i n  t h e  
a i r .

L arg e  F a c to ry  O pened
T h e  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 .  ( w i r e  d r a w i n g  d i v i s i o n  o f  M a r s h a l l  
S o n s  a n d  C o . ,  L t d . ,  G a i n s b o r o u g h ) ,  h a v e  
t a k e n  o v e r  a  t w o - a c r e  f a c t o r y  i n  C r o o k ,  
C o . D u r h a m ,  w h i c h  w a s  o p e n e d  r e c e n t l y .  
M r .  J .  D .  M u r r a y ,  M . P . ,  d e c l a r e d  t h e
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f a c t o r y  o p e n ,  a n d  i n  t h e  a f t e r n o o n ,  m e m 
b e r s  o f  t h e  C r o o k  a n d  W i l l i n g t o n  U . D .  
D e v e l o p m e n t  B o a r d ,  t h e  d i r e c t o r s  o f  M a r 
s h a l l  R i c h a r d s  M a c h i n o  C o . ,  L t d . ,  a n d  t h e  
w o r k p e o p l e ,  g a t h e r e d  i n  t h e  w o r k s  c a n 
t e e n ,  w h e r e  t h e  t n e e t i p g  w a s  a d d r e s s e d  
b y  M r .  M u r r a y ,  M r .  G e o r g e  W o o d  ( c h a i r 
m a n  o f  t h e  c o m p a n y ) ,  M r .  G e o r g e  B r y d e n  
( m a n a g i n g  d i r e c t o r ,  M r .  S .  H .  R i c h a r d s  
( t e c h n i c a l  d i r e c t o r ) ,  a n d  C o u n .  W .  B o u r n e  
( c h a i r m a n  o f  t h e  C r o o k  D e v e l o p m e n t  
B o a r d ) .  T h e  f a c t o r y '  i s  a  m o d e r n  o n o  a n d  
w a s  b u i l t  b y  t i i e  A d m i r a l t y  o n ly ' t h r e e  
y e a r s  a g o .

H .F . H ea tin g  E x p la in ed
A n  o u t l i n e  o f  t h e  p r o g r e s s  m a d e  i n  h . f .  

h e a t i n g  is  g i v e n  i n  a  b r o c h u r e ,  “  H i g h  
F r e q u e n c y  H e a t i n g  b y  V a l v e  G e n e r a t o r s , ”  
j u s t  p u b l i s h e d  b y  t h e  G e n e r a l  E l e c t r i c  C o . ,  
L t d .  T h e  a d v a n t a g e s  o f  t h e  p r o c e s s  i n  
t h e  h e a t  t r e a t m e n t  o f  m e t a l s  a n d  n o n -  
m e t a l s  a r e  o u t l i n e d ,  a n d  a  f e w  e x a m p l e s  
a r e  g i v e n  o f  t h e  w a y  i n  w h i c h  a  g e n e r a t o r  
— i n  t h i s  c a s e  a  2 5  k W  m o d e l — s p e e d s  u p  
t h e  w o r k .  U n d e r  a v e r a g e  c o n d i t i o n s  i t  
w i l l  h e a t  4 0  l b .  o f  f e r r o u s ,  o r  1 8  l b .  o f  n o n -  
f e r r o u s  m e t a l  t h r o u g h  1 0 0 °  C . p e r  m i n u t e ;  
h a r d e n  10 s q .  i n .  o f  s t e e l  s u r f a c e  t o  a  
d e p t h  o f  3 0 - t h o u s a n d t h s  o f  a n  i n c h  in  
5 -1 0  s e c s . ,  o r  d r y ' o f f  5 0  l b .  o f  w a t e r  f r o m  
a  c h a r g e  p e r  h o u r .  T h e  b r o c h u r e ,  a  c o p y  
o f  w h i c h  c a n  b e  o b t a i n e d  o n  a p p l i c a t i o n  t o  
M a g n e t  H o u s e ,  K i n g s w a y ,  W . C . 2 ,  i s  w e l l  
i l l u s t r a t e d  t h r o u g h o u t  i t s  2 8  p a g e s ,  a n d  h a s  
c o m p l e t e  s e c t i o n s  d e v o t e d  t o  e d d y  c u r r e n t  
a n d  d i e l e c t r i c  h e a t i n g .  D e t a i l s  a r e  g iv e n  
o f  t h e  r a n g e  o f  a v a i l a b l e  G . E . C .  g e n e r a t o r s  
a n d  p r o s p e c t i v e  u s e r s  a r e  g i v e n  a  f a i r  e s t i 
m a t e  o f  w h a t  c a n  b o  e x p e c t e d  o f  e a c h .  

F ish -F in d in g  E q u ip m e n t M ark e ts
W h a t  w a s  d e s c r i b e d  a s  a  t y p i c a l  

i n s t a n c e  o f  B . E . T . R . O . ’s  w o r k  w a s  d e m o n 
s t r a t e d  a t ,  a  P r e s s  c o n f e r e n c e  i n  t h e  l i b r a r y '  
o f  t h e  B r i t i s h  E x p o r t  T r a d e  R e s e a r c h  
O r g a n i s a t i o n  a t  4 8 ,  D o v e r  S t r e e t ,  L o n d o n ,  
W . l ,  o n  N o v e m b e r  2 1 .  M r .  L e s l i e  G a m a g e ,  
v i c e - c h a i r m a n  a n d  j o i n t  m a n a g i n g  d i r e c t o r ,  
w h o  is  c h a i r m a n  o f  B . E . T . R . O . ,  s a i d  t h e  
o r g a n i s a t i o n  w a s  d o i n g  t h e  j o b  f o r  w h i c h  
i t  w a s  f o r m e d ,  a n d  w a s  g a t h e r i n g  
m o m e n t u m  a s  w a s  i n d i c a t e d  b y  t h e  n u m b e r  
o f  i n q u i r i e s  r e c e n t l y '  r e c e i v e d  f o r  m a r k e t  
r e s e a r c h . ,  b u t  i t  c o u l d  u n d e r t a k e  m o r e  -w o rk  
a n d  w a n t e d  m o r e '.  M r .  F r a n c i s  H u g h e s ,  
d i r e c t o r  a n d  o v e r s e a s  m a n a g e r  o f  M a r i n e  
I n s t r u m e n t s ,  L t d . ,  a n d  p r e s i d e n t  o f  t h e  
B r i t i s h  N a u t i c a l  I n s t r u m e n t -  T r a d e  
A s s o c i a t i o n ,  s a i d  t h a t  h i s  f i r m  d e c i d e d  t o  
c o n t r a c t  w i t h  B . E . T . R . O .  f o r  i n v e s t i g a 
t i o n  o f  w o r l d  f i s h e r i e s ,  a n d  t h e  r e p o r t s  th e y '  
r e c e i v e d  f r o m  t h e  o r g a n i s a t i o n  h a d  d e m o n 
s t r a t e d  t h a t  f i s h - f i n d i n g ,  i . e . ,  t h e  a c t u a l  
r e c o r d i n g  o f  t h e  p r e s e n c e  o f  s h o a l s  o f  f i s h ,  
c o u l d  b e  a  c o m m e r c i a l  s u c c e s s  b y  t h e  
d e v e l o p m e n t  o f  t h e  r i g h t  e q u i p m e n t
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t h r o u g h  m a r k e t  r e s e a r c h .  T h e  e c h o -  
s o u n d i n g  e q u i p m e n t ,  w h i c h  w a s  u s e d  f o r  
h y d r o g r a p h i c  s u r v e y s  a n d  f o r  t h e  l o c a t i o n  
o f  m i n e s  d u r i n g  t h e  w a r ,  c o u l d  b e  e m p l o y e d  
n o w  n o t  o n l y  f o r  t h e  l o c a t i o n  o f  f i s h in g  
g r o u n d s  b u t  a l s o  f o r  i n d i c a t i n g  t h e  p r e s e n c e  
o f  f i s h  w h e r e  f i s h - f i n d i n g  w a s  a n  i m p o r t a n t  
c o m m e r c i a l  a s s e t .  T h e  e s s e n t i a l  f e a t u r e  
w h i c h  d i s t i n g u i s h e d  t h e  r e c o r d i n g  e c h o -  
s o u n d e r  d e v e l o p e d  b y  M a r in o  I n s t r u m e n t s ,  
L t d . ,  f r o m  F r e n c h ,  A m e r i c a n  a n d  G e r m a n  
p a t t e r n s ,  w a s  t h e  i n s t a l l a t i o n  i n s i d e  a  s h i p ’s  
h u l l  o f  t h e  o s c i l l a t o r s  f o r  t h e  t r a n s m i s s i o n  
a n d  r e c e p t i o n  o f  s o u n d  v i b r a t i o n s .  T h e  
s e n s i t i v i t y  o f  t h e  r e c o r d i n g  s y s t e m ,  i n  
w h i c h  “  w e t  ”  p a p e r  i n s t e a d  o f  d r y  
f a c s i m i l e  p a p e r  w a s  u s e d ,  p e r m i t t e d  t h e  
a c t u a l  r e c o r d i n g  o f  f i s h .  S o m e  c h a r t s  
s h o w i n g  v a r i o u s  t y p e s  o f  f i s h  r e c o r d e d  w e r e  
e x h i b i t e d ,  a n d  t h e  e q u i p m e n t  w a s  d e m o n 
s t r a t e d .

R e p o rts  f ro m  G erm an y
F u r t h e r  r e p o r t s  c o n t a i n i n g  s c i e n t i f i c  a n d  

t e c h n i c a l  i n t e l l i g e n c e  f r o m  G e r m a n  i n d u s 
t r y ,  n o w  a v a i l a b l e  a t  t h e  S t a t i o n e r y  O f f ic e ,  
i n c l u d e  t h e  f o l l o w i n g : B . I . O . S .  6 2 9 ,  E l e c 
t r o n i c  P r i n c i p l e s  a s  A p p l i e d  i n  G e r m a n y  t o  
t h e  T e s t i n g  o f  M a t e r i a l s  ( 1 6 s .  6d . ) ;
F . I . A . T .  6 0 9 ,  H i g h  P o w e r  R a d a r  J a g d -  
h a u s  ( I s .  6d . ) .

In d u s try  A ids T ra in in g  Schem e
E x - s e r v i c e m e n  w h o s e  e d u c a t i o n  f o r  a  

b u s i n e s s  c a r e e r  w a s  i n t e r r u p t e d  b y  s e r v i c e  
i n  t h e  F o r c e s  a r e  b e i n g  h e l p e d  t o  c o n t i n u e  
t h e i r  t r a i n i n g  t h r o u g h  t h e  c o - o p e r a t i o n  o f  
l a r g e  i n d u s t r i a l  o r g a n i s a t i o n s  w i t h  M i n i s t r y  
o f  L a b o u r  s c h e m e s .  H o o v e r ,  L t d . ,  h a v e  
s t a r t e d  a  t w o - y e a r s ’ t r a i n i n g  c o u r s e  i n  b o t h  
f a c t o r y  a n d  s a l e s - s e r v i c o  m a n a g e m e n t  f o r  
y o u n g  m e n  w h o  h a v e  r e a c h e d  m a t r i c u l a t i o n  
s t a n d a r d  i n  e d u c a t i o n .

N ew  P ro d u c ts
W e  h a v e  r e c e i v e d  t w o  b o o k l e t s  d e s c r i p 

t i v e  o f  t w o  n e w  p r o d u c t s  o f  t h e  m e t a l s  
d i v i s i o n  o f  I m p e r i a l  C h e m i c a l  I n d u s t r i e s ,  
L t d .  T h e  f i r s t ,  “  K u t e r n , ”  i s  a  m a t e r i a l  
p o s s e s s i n g  t h e  p r o p e r t i e s  o f  c o p p e r ,  b u t  
c a p a b l e  o f  m u c h  q u i c k e r  a n d  e a s i e r  
m a c h i n i n g  t o  a  f i n e  s u r f a c e  f i n i s h .  T h e  
s e c o n d ,  “  K u m i u m , ”  i s  a  c o p p e r  c h r o m i u m  
a l l o y  w h i c h ,  i t  i s  c l a i m e d ,  i s  a b l e  t o  r e t a i n  
i t s  t e n s i l e  s t r e n g t h ,  h a r d n e s s  a n d  c o n d u c 
t i v i t y  a t  e x t r e m e l y  h i g h  t e m p e r a t u r e s .

T e s t U n d e rg ro u n d  C a r  L igh ting
D a y l i g h t  l i g h t i n g  a n d  a  c o n t i n u o u s  b a n d  

o f  r o u t e  d i a g r a m s  a r o u n d  t h e  c e i l i n g  o f  t h e  
c o m p a r t m e n t  a r e  f e a t u r e s  i n  t w o  t e s t  
U n d e r g r o u n d  c a r s  b e i n g  p u t  i n t o  s e r v i c e  
b y  L o n d o n  T r a n s p o r t  e a r l y  i n  D e c e m b e r .  
T h e y  w i l l  r u n  o n  t h e  M e t r o p o l i t a n  l i n e  
b e t w e e n  U x b r i d g e ,  B a k e r  S t r e e t  a n d  t h e  
C i t y .  T h e r e  a r e  2 2  f l u o r e s c e n t  t u b e s  i n  
e a c h  c a r ,  r a n g e d  i n  t w o  r o w s  o v e r  t h e  
s e a t s .  S i x  l i g h t s  o f  t h e  o r d i n a r y '  b u l b
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t y p o  a r e  a l s o  p r o v i d e d  f o r  e m e r g e n c y  u s e .  
T h e  o b j e c t  o f  t h e  c a r s  i s  t o  t e s t  o u t  
f e a t u r e s  w h i c h  a r e  l i k e l y  t o  b e  i n 
c o r p o r a t e d  i n  t h e  1 4 3  n e w  D i s t r i c t  a n d  
M e t r o p o l i t a n  c a r s  n o w  u n d e r  c o n s t r u c t i o n .  
A n  i m p r o v e d  c u r r e n t  p i c k - u p  g e a r  a n d  a  
d u a l - p u r p o s e  g e n e r a t o r ,  o f  M e t r o p o l i t a n -  

V i c k e r s  d e s i g n ,  a r e  a l s o  b e i n g  t e s t e d .  
T h e  l a t t e r  s u p p l i e s  1 1 0  V - a . c .  f o r  t h e  
f l u o r e s c e n t  c i r c u i t  a n d  5 0  V  d . c .  f o r  t h e  
e m e r g e n c y  l i g h t s .

T ra d e  P u b lic a tio n s  R eceived
T h e  a b r i d g e d  s p e c i f i c a t i o n s  o f  t h e  p r o 

d u c t s  o f  t h e  C a m b r i d g e  I n s t r u m e n t  C o . ,  
L t d . ,  1 3 , G r o s v e n o r  P l a c e ,  L o n d o n ,  S . W . l .  
D e t a i l s  o f  c o n s t r u c t i o n  a n d  w o r k i n g  r a n g e s  
o f  m a n y  i n s t r u m e n t s  a r o  g i v e n ,  i n c l u d i n g  
g a l v a n o m e t e r s ,  v a l v e  a n d  e l e c t r o s t a t i c  v o l t 
m e t e r s ,  o s c i l l o g r a p h s  a n d  o t h e r  k i n d s  o f  
l a b o r a t o r y  m e a s u r i n g  e q u i p m e n t  a n d  b e n c h  
a c c e s s o r i e s .

“  B u i l d e r s ’ B u l l e t i n , ”  p u b l i s h e d  b y  
E l e c t r o l u x ,  L t d . ,  L u t o n ,  B e d s . ,  g i v i n g  p a r 
t i c u l a r s  o f  t h e i r  s i l e n t  r e f r i g e r a t o r s  d i s 
p l a y e d  a t  t h e  “  B r i t a i n  C a n  M a k e  I t  ”  
E x h i b i t i o n ,  a n d  o f  m o d e l s  b e i n g  i n s t a l l e d  
o n  a  n u m b e r  o f  h o u s i n g  e s t a t e s .

S. African Royal Tram
F O U R  o f  t h e  m o s t  i m p o r t a n t  c o a e h o s  

o f  o n e  o f  t h e  t w o  s p e c i a l  t r a i n s  b u i l t  
f o r  t h e  R o y a l  t o u r  o f  S o u t h  A f r i c a  w e r e  
d i s p l a y e d  a t  t h e  w o r k s  o f  t h e  M e t r o p o l i t a n -  
C a m m e l l  C a r n a g e  a n d  W a g o n  C o . ,  L t d . ,  a t  
B i r m i n g h a m ,  o n  N o v e m b e r  2 2 .  T h e y  a r e  
f o r  t h e  u s e  o f  t h e  K i n g  a n d  Q u e e n ,  t h e  
P r i n c e s s e s ,  a n d  t h c R o y a l  s t a f f .  T h e  e x t e r i o r  
c o l o u r i n g  i s  i v o r y  w i t h  g o ld  l i n i n g .  T h e  
c a r s  a r e  s t e e l  b u i l t ,  i n s u l a t e d  a g a i n s t  h e a t  
a n d  c o l d ,  w i t h  s e a l e d  d o u b l e  a r m o u r - p l a t e  
w i n d o w s  a n d  h a v e  c o m p l e t e  a i r  c o n d i t i o n 
i n g .

I n  e v e r y  c o m p a r t m e n t  t h e r e  i s  a  t e l e 
p h o n o  w o r k e d  o n  a n  a u t o m a t i c  d i a l  
e x c h a n g e ,  i n s t a l l e d  b y  t h e  A u t o m a t i c  
T e l e p h o n e  a n d  E l e c t r i c  C o . ,  L t d . ,  a n d  a  
l o u d s p e a k e r ,  r e l a y i n g  r a d i o  p r o g r a m m e s  
p i c k e d  u p  b y  a  s p e c i a l  r e c e i v e r  i n  t h e  b a g 
g a g e  v a n .  T h e  M a r c o n i  W i r e l e s s  T e l e 
g r a p h  C o . ,  L t d . ,  a r e  s u p p l y i n g  t h e  s p e c i a l  
r a d i o  i n s t a l l a t i o n ,  i n c l u d i n g  a  h i g h - s p e e d  
s h o r t - w a v e  t e l e g r a p h  /  t e l e p h o n e  t r a n s 
m i t t e r  w i t h  s p e c i a l l y  d e s i g n e d  a e r i a l  
s y s t e m s ,  a  h i g h - f r e q u e n c y  r e c e i v e r ,  b r o a d 
c a s t  r e c e i v i n g  e q u i p m e n t ,  l o u d s p e a k e r s ,  
a n d  s o  o n .

T h e  R o y a l  t r a i n  i s  a i r - c o n d i t i o n e d  
t h r o u g h o u t  b y  t h e  S t o n e  c a r r i e r  s y s t e m ,  
w h i c h  p r o v i d e s  f r e s h  a n d  f i l t e r e d  a i r ,  
e v e n l y  d i s t r i b u t e d  t h r o u g h o u t  e a c h  c o a c h ,  
a u t o m a t i c a l l y  w a r m e d  o r  c o o l e d  a s  t h e  c o n 
d i t i o n s  m a y  r e q u i r e  t o  a  p r e d e t e r m i n e d  
t e m p e r a t u r e .  A x l e  -  d r i v e n  g e n e r a t o r s  
s u p p l y  t h e  p o w e r  f o r  a i r ,  l i g h t i n g ,  w a t e r
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p u m p i n g ,  r e f r i g e r a t i o n ,  a  l u m i n o u s  i n d i c a 
t o r  i n s t a l l a t i o n ,  t h e r m o s t a t i c a l l y - c o n t r o l l e d  
i r o n s ,  k e t t l e s ,  v a c u u m  c l e a n e r s ,  r a d i o  
g r a m o p h o n e s ,  a n d  p u b l i c  a d d r e s s  s y s t e m ,  
a l l  s u p p l i e d  b y  .T. S t o n e  a n d  C o .

N e a r l y  3 0 0  l i g h t i n g  f i t t i n g s  i n c o r p o r a t i n g  
2  f t .  2 0  W  f l u o r e s c e n t  t u b e s  a n d  c o n t r o l  
g e a r ,  d e s i g n e d  a n d  m a n u f a c t u r e d  b y  t h e
G . E . C . ,  h a v e  b e e n  s u p p l i e d .  T h e  c e i l i n g  
f i t t i n g s  a r e  m a d e  o f  c h r o m i u m  w i t h  r i b b e d  
g l a s s  o f  f r o s t e d  a p p e a r a n c e  c o n c e a l i n g  t h e  
t u b e s .

P h i l i p s  I n d u s t r i a l  ( P h i l i p s  L a m p s ) ,  L t d . ,  
a r e  p r o v i d i n g  t-h e  t w o  g e n e r a t o r  s e t s  w h i c h  
w i l l  s u p p l y  a ’. l  t h e  c u r r e n t  n e e d e d  t o  o p e r 
a t e  t h e  r a d i o  t r a n s m i t t e r s  a n d  r e c e i v e r s .  
T h e y  a r e  r e q u i r e d  t o  b e  i n t e r f e r e n c e  f r e e  
o n  a l l  f r e q u e n c i e s .  T h e  s e t s  w i l l  o p e r a t e  
o n  a  6 5  V  d . c .  s u p p l y  wTi t h  a  t o l e r a n c e  o f

Circuit
W i t h  r e f e r e n c e  t o  t h e  r e p o r t  o f  t h e  d i s 

c u s s i o n  o n  t i r e  p a p e r  r e a d  a t  t h e  I . E . E .  
m e e t i n g  o n  N o v e m b e r  7 , w h i c h  a p p e a r e d  
in  o u r  i s s u e  o f  N o v e m b e r  1 5 ,  M r .  H .  
T r e n c h m a n  ( B . T - H . )  p o i n t s  o u t  t h a t  h i s  
c o n t r i b u t i o n  s h o u l d  r e a d  n o t  a s  p u b l i s h e d  
b u t  t o  t h e  f o l l o w i n g  e f f e c t :

M essrs. A lla n  a m i A ru e r  c a l le d  th e .  r a t e  o f 
r is e  o f r e s t r ik in g  v o lta g e  th e  s e v e r i ty  a n d , 
w h ils t  th is  w a s  a  c o n v e n ie n t  te rm  w ith  w h ich  
to  re p la c e  a  r a t h e r  c u m b e rso m e  e x p re ss io n , 
he  th o u g h t  t h a t  th a tv v a s  a l l  t h e r e  w as to  co m 
m e n d  i t .  H e  r e g is te r e d  a  s t ro n g  p le a  th a t, 
i ts  u se  s h o u ld  l o r  t h e  p re s e n t  h e  a b a n d o n e d  
in  d e a l in g  w ith  c i r c u i ts  a n d  c i r c u i t  b re a k in g .

I t  w as  a l r e a d y  a c c e p te d  t h a t  d if f e r e n t  c i r 
c u i t  b re a k e r s  w o u ld  re s p o n d  d if f e r e n t ly  . to  
c h a n g e s  in  th e  r a t e  o f  r is e  o f  r e s t r ik in g  
v o lta g e  so t h a t  w h a t  w a s  e a s y  w o rk  fo r  one 
c i r c u i t  b r e a k e r  m ig h t  p ro d u c e  v io le n t d i s tu r 
b a n c e  in  a n o th e r .  I t  w a s  a ls o  c o n te n d e d  in  
th e  Cox-W ilcox p a p e r ,  t h a t  th e  o il c i r c u i t  
b r e a k e r  a t  le a s t ,  w o u ld  re s p o n d  d if f e r e n t ly  to  
d if f e r e n t  r e s t r i k in g  t r a n s i e n t s  o v e r  d if f e r e n t 
p o r t io n s  o f i t s  b re a k in g  c h a r a c te r i s t i c s .  A n y  
a c c e p ta b le  c r i te r io n  o f s e v e r ity  s h o u ld  h a v e  
e q u a l  in c id e n c e  to  a l l  c i r c u i t  b r e a k e r s .

N e x t, th e  t im e  f a c to r  w a s  n e g le c te d  w h en  
ta lk in g  o n ly  o f r a t e  o f  r i s e ; a n y  p o s it iv e  r a t e  
o f r is e  m a in ta in e d  lo n g  e n o u g h  w o u ld  a r r iv e  
a t  a n y  d e s ire d  m a g n itu d e ,  a n d  so  a m p li tu d e ,  
o r  t im e  o f a p p l ic a t io n ,  m u s t  he  ta k e n  in to  
a c c o u n t.

E x a m in a t io n  o f r a t e  o f r i s e  to  e x p re ss  
s e v e r i ty  c o u ld  go  f u r th e r .  T h e  r e s t r ik in g  
v o lta g e  c h a r a c t e r i s t i c  w a s  s e t t le d  b y  th e  p a r a 
m e te r s  o f  th e  c i r c u i t  in  th e  n e ig h b o u rh o o d  of 
th e  b r e a k e r  a n d  w as  a  n a t u r a l  f r e q u e n c y  o r 
a  c o m b in a t io n  o f n a t u r a l  f r e q u e n c ie s .  I f  
s e v e r ity  m u s t  be  r e f e r r e d  to  a  c i r c u i t  b r e a k e r  
fo r  v e r if ic a tio n , th e n  i t  m u s t  lie  a  s t a n d a r d  
c i r c u i t  b r e a k e r ,  a n d  th e  q u e s t io n  th e n  a ro s e ,  
w h a t  w as  a  s t a n d a r d  c i r c u i t  b r e a k e r ?  I t  
m u s t  be  o n e  w h e re in , .th ro u g h  th e  w hole  
ra n g e  o f  c u r r e n t  in te r r u p t io n ,  t h e r e  w a s  no  
c h a n g e  in  re s p o n s e  to  a  c h a n g e  in  r a t e  o f 
r i s e  o f r e s t r ik in g  v o lta g e , a n d  i t  w a s  o n e  
w h ich  i ts e lf  w o u ld  n o t  m o d ify  th e  r e s t r ik in g  
t r a n s ie n t .  A s n e i th e r  th e  a i r - b l a s t  n o r  th e  
o il c i r c u i t -h r e a k e r  h a d  th e s e  c h a r a c te r i s t i c s  
th e r e  w a s  a t  p r e s e n t  n o  s u c h  th in g  a s  a  
s t a n d a r d  c i r c u i t  b r e a k e r  in  th e  se n se  
re q u ire d ,
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5 5  V  t o  86 V .  T h e y  w i l l  h a v e  a n  o u t p u t  
o£ 1 5 0  W  a t  2 2 0  V ,  s i n g ’. e - p h a s e ,  a n d  w i l l  
r u n  a t  1 5 0 0  r . p . m .  A u t o m a t i c  s p e e d  
g o v e r n o r s  c a p a b l e  o f  m a i n t a i n i n g  c o n s t a n t  
s p e e d  w i t h i n  ±  3  p e r  c e n t ,  o f  p r e - s e t  v a l u e  
w i l l  b e  f i t t e d .

T h e  b a t t e r i e s  w h i c h  a r e  b e i n g  s u p p l i e d  
b y  t h e  C h l o r i d e  E l e c t r i c a l  S t o r a g e  C o . ,  
L t d . ,  c o m p r i s e  1 4  s e t s  e a c h  o f  5 6  E x i d e  
i r o n c l a d  c e l l s ,  t y p e  D O L A .1 3 ,  h a r i n g  a. 
r a t e d  c a p a c i t y  o f  3 9 0  A h .  a t  t h e  1 0 -  
h o u r  r a t e  t o  1 .8 0  V  p e r  c e l l .  T h e  w e i g h t  
o f  e a c h  c e ' l ,  c o m p l e t e  w i t h  a c i d ,  i s  a p p r o x i 
m a t e l y  1 0 5  l b . ,  s o  t h a t  t h e  t o t a l  w e i g h t  
p e r  5 6 - c e l l  b a t t e r y  i s  a b o u t  2 t o n s  12  c w t .  
T h e  b a t t e r y  o n  e a c h  c o a c l i  i s  a s s e m b l e d  
w i t h i n  t w o  s t e e l  c o m p a r t m e n t s ,  e a c h  c o n 
t a i n i n g  2 8  c e l l s  a n d  m e a s u r i n g  i n t e r n a l l y  
8 f t .  10J  i n .  l o n g  b y  1 f t .  11J  i n .  w i d e  b y  
2 f t .  h i g h .

Breakers
S e c tio n  3.7.1 o f th e  p a p e r  c o m m e n te d  to  th e  

e ffec t t h a t  r e s i s ta n c e  s w i tc h in g  d id  n o t  m a k e  
th e  b r e a k in g  c a p a c i ty  o f  th e  c i r c u i t  b r e a k e r  
c o m p le te ly  in d e p e n d e n t  o f c i r c u i t  s e v e r ity .

T h e  s t a t e m e n t  w a s  b a s e d  o n  te s t s  a t  11.5 kv  
{T able  4), c a r r i e d  o u t  on  a  b r e a k e r  d e s ig n e d  
fo r  33 kV , a n d  th is  a t  o n c e  s u g g e s te d  c o n 
s id e r a b ly  le ss  t h a n  c r i t i c a l  d a m p in g ,  a  c i r 
c u m s ta n c e  w h ic h  m ig h t  w e ll e x p la in  w h a t  w as  
o b se rv ed .

C o n tin u in g , M r. T re n c h  a m  s a id  t h a t  he  
q u e s tio n e d  th e  c o n c lu s io n  d ra w n  f ro m  th e  
c u rv e s  in  F ig . 7 o f th e  p a p e r ,  v iz ., t h a t  a n  
a p p a r e n t  r e d u c t io n  i n  d ie le c tr ic  s t r e n g th  w as 
d u e  to  th e  p re s e n c e  o f  io n is e d  g a se s . E x 
p e r ie n c e  b a se d  on  a n o th e r  d e s ig n  led  h im  
to  e x p e c t n o  re d u c t io n , a n d  h e  s u g g e s te d  th e  
a u th o r s  e x a m in e  th e  s p e e d  o f c o n ta c t  s e p a r a 
t io n  a n d  a ls o  th e  ¡build-up  o f b la s t  p re s s u re .

O n  th e  s u b je c t  o f  te s t in g ,  M essrs . Cox a n d  
W ilcox  in d ic a te d  m e th o d s  o f u n i t  te s t in g  
a p p lie d  to  o il c i r c u i t  b r e a k e r s ,  m o re  o r  le ss  
a n a lo g o u s  w ith  th o s e  c o v e red  in  a n  e a r l i e r  
p a p e r  o n  a i r - b l a s t  c i r c u i t  b re a k e r s .  T h e y  a lso  
m e n tio n e d  th e  m e th o d  w h ich  w as  p e rm it te d  
in  B.S. 116, p a r t  2, b u t  h e  h a d  a lw a y s  f e l t  
t h a t  th e  o n ly  ju s t i f ic a t io n  fo r  th e  sp ec ia l 
p ro v is io n s  in  B .S . 116, p a r t  2, w a s  th e  f a c t  
t h a t  th e  o il c i r c u i t  b r e a k e r  i n t e r r u p t in g  
c h a r a c t e r i s t i c  h a d  tw o  c r i t i c a l  re g io n s , a s  
p o in te d  o u t  in  th e  p a p e r ,  v iz ., o n e  fo r  v o lta g e  
a n d  o n e  fo r  c u r r e n t .  O nce a  d e s ig n  w as p r o 
du ced  in  w h ic h  th i s  c o n d it io n  d id  n o t  h o ld , 
b o th  _ B treeses m ig h t  in c re a s e  a s  t h e  s h o r t  
c i r c u i t  v a lu e  w as  ra is e d ,  a n d  th e r e  w a s  no  
p r a c t i c a l  a l t e r n a t iv e  to  f u l l  s c a le  p ro o f . T h is  
le f t  a  ch o ic e  b e tw ee n  b u i ld in g  te s t in g  s ta t io n s  
c a p a b le  o f m a x im u m  in q u ir e d  o u tp u t ,  o r  e lse  
d e s ig n in g  b re a k e r s  in  sec tio n s  w h ic h  c o u ld  
be  te s te d  to  th e  l im i t  o f  t h e i r  r a t i n g  a t  e x is t 
in g  s ta t io n s —in  o th e r  w o rd s , d e s ig n  fo r  u n i t  
te s t in g .

T h e  a p p l ic a t i o n  o f re s is ta n c e  s w i tc h in g  to  
o il c i r c u i t  b r e a k e r s ,  a s  d e sc r ib e d  b y  th e  
a u th o r s ,  p la c e d  th e m  in  th e  c a te g o r y  r e q u i r 
in g  f u l l  p ro o f , a s  th e  lo w e r c u rv e  in  F ig .  5 
in  th e  p a p e r  in d ic a te d  t h a t  v o lta g e  a n d  
c u r r e n t  s t r e s s in g  w e re  no  lo n g e r  s e p a r a te ly  
d is t in g u is h a b le .  I t  w as  p e rh a p s  a  h a p p y  
c o in c id en c e  t h a t  th e  p r e s e n t  m a x im u m  v o l
ta g e  w h ic h  c o u ld  b e  in te r r u p te d  in  o n e  a r c  
c o n tro l  dev ice , w h e th e r  a i r - b l a s t  o r  o f o il 
ty p e , s eem ed  to  de fin e  a  u n i t  o f  a p p ro x i 
m a te ly  th e  s a m e  r a t in g ,  a n d  o n e  w h ic h  w as  
c o n v e n ie n t  f ro m  th e  p o in t  o f v iew  o f b o th  th e  
d e s ig n e r  a n d  th e  te s te r .
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Electrical Accessories.— T h e  M i n i s t e r  o f  
S u p p l y  w a s  a s k e d  b y  M r .  B o s s o m  w h a t  
e f f o r t s  h e  w a s  m a k i n g  t o  o v e r c o m e  t h e  
d i f i c i e n e e s  p r e v a i l i n g  i n  t h e  s m a l l e r  p o r c e 
l a i n  a c c e s s o r i e s  i n d i s p e n s a b l e  t o  e l e c t r i c a l  
i n s t a l l a t i o n s .  M r .  W i l m o t  r e p l i e d  t h a t  
e v e r y  e n c o u r a g e m e n t . w a s  b e i n g  g i v e n  to  
n e w  f i r m s  t o  e n t e r  t h e  i n d u s t r y  a n d  t o  
e x i s t i n g ’ f i r m s  t o  e x p a n d  t h e i r  p r e s e n t  
c a p a c i t y .  I n  a d d i t i o n ,  f o u r  r o y a l  o r d n a n c e  
f a c t o r i e s  h a d  u n d e r t a k e n  p r o d u c t i o n .

Bicycle Lamp Batteries.— M r .  R e n t o n  
a s k e d  t h e  M i n i s t e r  o f  S u p p l y  w h e t h e r  h e  
w a s  a w a r e  t h a t  t h e r e  w a s  a  s h o r t a g e  o f  
e l e o t r i e  b a t t e r i e s  f o r  b i c y c l e  l a m p s  ; a n d  
w h a t  s t e p s  h e  w a s  t a k i n g  t o  o v e r c o m e  t h i s  
s h o r t a g e .  M r .  W i l m o t  r e p l i e d  t h a t  h i s  
i n f o r m a t i o n  w a s  t h a t  t h e  p r e s e n t  p r o d u c 
t i o n  o f  t h e s e  b a t t e r i e s  w a s  s u f f i c i e n t  t o  
s a t i s f y  t h e  d e m a n d .  T h e r e  m i g h t ,  h o w 
e v e r ,  b e  l o c a l  s h o r t a g e s ,  d u e  t o  d i s t r i b u t i o n  
o r  t r a n s p o r t  d i f f i c u l t i e s .

Wood Poles.— S e v e r a l  q u e s t i o n s  w e r e  
a s k e d  a b o u t  t h e  s u p p l y  o f  t r a n s m i s s i o n  
p o l e s .  M r .  B e l c h e r ,  s p e a k i n g  f o r  t h e  B o a r d  
o f  T r a d e ,  s a i d  t h a t  o f  t h e  1 4 0  0 0 0  p o l e s  a t  
p r e s e n t  h e l d  b y  h i s  D e p a r t m e n t  a b o u t  
3 0  0 0 0 ,  w h i c h  w e r e  k e p t  i n  s t o c k  b y  t h e  
P o s t  O f f ic e ,  w e r e  s u i t a b l e  f o r  e i t h e r  h . t .  
o r  l . t .  t r a n s m i s s i o n  p u r p o s e s .  A l l  p r a c 
t i c a b l e  s t e p s  w e r e  b e i n g  t a k e n  t o  o b t a i n  a s  
m a n y  p o l e s  a s  p o s s i b l e  f r o m  h o m e  s o u r c e s  
a n d  f r o m  o v e r s e a s  f o r  a l l  e s s e n t i a l  r e q u i r e 
m e n t s ,  i n c l u d i n g  t h e  e l e c t r i c i t y  s u p p l y  
i n d u s t r y .  M r .  S h i n w e l l  s t a t e d  t h a t  t h e  
a v e r a g e  l e n g t h  o f  t i m e  w h i c h  e l a p s e d  
b e t w e e n  t h e  a p p l i c a t i o n  t o  t h e  E l e c t r i c i t y  
C o m m i s s i o n e r s  f o r  a  l i c e n c e  t o  p u r c h a s e  
p o l e s  a n d  t h e  t i m e  w ih e n  t h e  l i c e n c e  w a s  
r e f u s e d  o r  g r a n t e d  v a r i e d  c o n s i d e r a b l y  
a c c o r d i n g  t o  t h e  s u p p l i e s  a v a i l a b l e ,  t h e  
n u m b e r  o f  a p p l i c a t i o n s  o u t s t a n d i n g  a n d  
t h e  p r i o r i t y  a c c o r d e d  t o  t h e  s u p p l y  o f  e l e c 
t r i c i t y  f o r  w h i c h  t h e  p o l e s  w e r e  r e q u i r e d .

Reserve Electrical Plant.— T h e  M i n i s t e r  
o f  F u e l  a n d  P o w e r  w a s  a s k e d  b y  M r .  P .  
F r e e m a n  w h a t  a m o u n t  o f  t h e  e l e c t r i c a l  
e q u i p m e n t  a n d  d u p l i c a t e  m a c h i n e r y '  n o w  
s t a n d i n g  i n  d o c k s  i n  S o u t h  W a l e s ,  w h i c h  
w a s  s t o r e d  f o r  u s e  i n  e m e r g e n c i e s  i n  c a s e  
o f  b o m b i n g  o r  f i r e ,  h a d  b e e n  s o l d  a b r o a d  ; 
a n d  h o w  i t  w a s  p r o p o s e d  t o  d i s p o s e  o f  
t h e  r e m a i n d e r .  I n  r e p l y ',  ¡M r. S h i n w e l l  
s a i d  t h a t  t h i s  p l a n t  w a s  p a r t  o f  a  r e s e r v e  
p o o l  w h i c h  w a s  b u i l t  u p  f o r  w a r  e m e r 
g e n c i e s .  M u c h  o f  i t  w a s  u n s u i t a b l e  f o r  
r e g u l a r  u s e  a s  p l a n t  o f  n o r m a l  d e s i g n .  I t  
w a s  n o w  b e i n g  s o l d .  S o m e  o f  i t  h a d  b e e n  
b o u g h t  b y  u n d e r t a k i n g s  i n  t h i s  c o u n t r y ,  
s o m e  b y  f o r e i g n  c o u n t r i e s  a n d  s o m e  b y
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U . N . R . R . A .  T h e  p l a n t  w h i c h  w a s  n o w  
l y i n g  i n  d o c k s  i n  S o u t h  W a l e s  h a d  b e e n  
s o l d  t o  U . N . R . R . A .  N o  p l a n t  w a s  b e i n g  
s o l d  a b r o a d  w h i c h  c o u l d  b e  u s e d  t o  
r e l i e v e  t h e  s h o r t a g e  i n  t h i s  c o u n t r y .

Electric Motors.— R e p l y i n g  t o  B i e u t . -  
C o l .  S h a r p ,  t h e  M i n i s t e r  o f  S u p p l y  s a i d  t h a t  
e v e r y '  e n c o u r a g e m e n t  h a d  b e e n  g i v e n  t o  t h e  
e l e c t r i c  m o t o r  i n d u s t r y  t o  i n c r e a s e  p r o 
d u c t i o n  b y  t h e  a l l o c a t i o n  o f  r e s o u r c e s  f o r  
e x p a n d i n g  c a p a c i t y ,  i n c l u d i n g  f a c t o r i e s  i n  
d e v e l o p m e n t  a r e a s ,  b y  s e c u r i n g  a  h i g h  
p r e f e r e n c e  f o r  l a b o u r  r e q u i r e m e n t s ,  b y ' 
a r r a n g e m e n t s  f o r  t h e  p r o t e c t i o n  o f  s k i l l e d  
w o r k e r s  f r o m  c a l l - u p ,  a n d  b y ' a s s i s t a n c e  i n  
t h e  p r o v i s i o n  o f  r a w  m a t e r i a l s .  ¡M a n u 
f a c t u r i n g  c a p a c i t y  w a s  i n c r e a s i n g  a n d  
w o u l d  c o n t i n u e  t o  i n c r e a s e  d u r i n g  1 9 4 7 , b u t  
u n f o r t u n a t e l y  t h e  s h o r t a g e  o f  m a t e r i a l s ,  
p a r t i c u l a r l y  e l e c t r i c a l  m e t a l ,  w a s  a t  p r e s e n t  
p r e v e n t i n g  i t s  f u l l  e x p l o i t a t i o n .  T h e y  
w e r e  d o i n g  a l l  t h e y  c o u l d  t o  i n c r e a s e  
s u p p l i e s ,  h u t  i t  w a s  n o t  p o s s i b l e  t o  s a y  
w h e n  t h e s e  m e a s u r e s  w o u l d  b e  f u l ly ' e f f e c 
t i v e .  C o n t i n u i n g ,  M r .  W i l m o t  s a i d  t h a t  
s h o r t a g e  o f  e l e o t r i e  m o t o r s  w a s  u n f o r 
t u n a t e l y  a f f e c t i n g  a  n u m b e r  o f  o t h e r  i m p o r 
t a n t  i n d u s t r i e s  a s  w e l l  a s  t h e  m a c h i n e  t o o l  
i n d u s t r y ' .  T h e r e  w a s  n o  s y s t e m  o f  G o v e r n 
m e n t  a l l o c a t i o n  o f  m o t o r s  o f  l e s s  t h a n  
1 000 n . P . ,  a n d  h e  d i d  n o t  c o n s i d e r  t h a t  
a n y ' s u e h  s y s t e m  w a s  p r a c t i c a b l e .  T h e  
s o l u t i o n  l a y  i n  i n c r e a s i n g  t h e  t o t a l  p r o 
d u c t i o n  o f  e l e c t r i c  m o t o r s .

Telephone Services— A s k e d  b y  C o l .  
H u t c h i s o n  w h e n  h e  p r o p o s e d  t o  m a k e  
I p s o p h o n o  a t t a c h m e n t s  t o  t e l e p h o n e s  
a v a i l a b l e  t o  s u b s c r i b e r s  i n  t h i s  c o u n t r y ,  
a n d  o n  w h a t  t e r m s ,  t h e  A s s i s t a n t  P .M - G .  
( M r .  B u r k e )  s a i d  t h a t  t h e  p o s s i b i l i t y  o f  
i n t r o d u c i n g  f a c i l i t i e s  o n  t h e  l i n e s  o f  t h e  
I p s o p h o n e  w a s  b e i n g  b o r n e  i n  m i n d ,  b u t  
f o r  t h e  p r e s e n t  t h e  r e s o u r c e s  o f  t h e  P o s t  
O f f ic e  h a d  t o  b e  c o n c e n t r a t e d  o n  m e e t i n g  
t h e  h e a v y  d e m a n d s  f o r  t h e  p r o v i s i o n  o f  
b a s i c  s e r v i c e s .  M a j o r  B e a m i s h  a s k e d  
w h e t h e r  t h e  A s s i s t a n t  P .M - G .  h a d  s t u d i e d  
t h e  r a d i o - t e i e p h o n e  s y s t e m  n o w  b e i n g  
o p e r a t e d  b y  t h e  N e w  Y o r k  T e l e p h o n e  
C o m p a n y ' a s  p a r t  o f  t h e  B e l l  s y s t e m ;  a n d  
w h e t h e r  h e  h a d  a n y ' s i m i l a r  p l a n s  t o  a n 
n o u n c e  f o r  t h i s  c o u n t r y ' .  M r .  B u r k e  s a i d  
t h a t  l i e  w a s  a w a r e  o f  i n t e r e s t i n g  r a d i o 
t e l e p h o n e  d e v e l o p m e n t s  i n  t h e  U . S . A . ,  i n 
c l u d i n g  o n e  f o r  t e l e p h o n e  c a l l s  f r o m  m o v i n g  
v e h i c l e s .  T h e s e  d e v e l o p m e n t s  w e r e  b e i n g  
c l o s e l y  w a t c h e d  b y  t h e  P o s t  O f f ic e  e n g i n 
e e r s  a n d  t h e  p o s s i b i l i t y  o f  t h e i r  i n t r o d u c 
t i o n  in  t h i s  c o u n t r y '  w o u l d  b e  e x a m i n e d  
w h e n  t h e  p o s i t i o n  i n  r e g a r d  t o  p r o v i d i n g  
b a s i c  t e l e p h o n e  s e r v i c e s  w a s  e a s i e r .
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Answers to Technical Questions
We produce belozv 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

b e  i n v e s t i g a t e d  c o n t a i n s  a  v a r i a b l e  i m 
p e d a n c e  a n d  i t  i s  d e s i r e d  t o  s e e  h o w  t h e  
c u r r e n t  w i l l  v a r y  a s  t h e  i m p e d a n c e  is  v a r i e d  ; 
i t  i s  u s u a l l y  i l l u s t r a t e d  b y  c o n s i d e r i n g  a  
s i m p l e  c i r c u i t  c o m p r i s i n g  a  r e a c t a n c o  a n d  a  
v a r i a b l e  r e s i s t a n c e  i n  s e r i e s  s u p p l i e d  w i t h  
a  c o n s t a n t  v o l t a g e  V ,  a s  i n d i c a t e d  i n  
F i g .  2 .

T h e  f i r s t  s t e p  i s  t o  d r a w  t h e  i m p e d a n c e  
v e c t o r  f o r  t h e  v a r i o u s  v a l u e s  o f  r e s i s t a n c e  
a s  s h o w n  b y  t h e  l i n e s  O P j ,  0 P 2, O P 3, & e .,  
i n  F i g .  3 . I n v e r t i n g  e a c h  o f  t h e s e  l i n e s  a s  
d e s c r i b e d  a b o v e  g i v e s  t h e  l i n e s  O Q 1( O Q 2 , 
O Q -j, & e . T h e  l e n g t h s  o f  t h e  l i n e s  O P  
w i l l  b e  s e t  o f f  i n  o h m s  s o  t h a t  t h e  l e n g t h s  
o f  O Q  w i l l  b e  i n  m h o s .  T h e  c u r r e n t  t a k e n

What is the “ inversion ” process as 
applied to electric circuit theory ?

T h e  t e r m  “  i n v e r s i o n  ”  i s  a p p l i e d  t o  a  
g r a p h i c a l  m e t h o d  o f  f i n d i n g  t h e  a d m i t t a n c e

A D M IT T A N C E

Fig. I.—Inversion
o f  a  c i r c u i t  w h e n  i t s  i m p e d a n c e  i s  k n o w n  o r  
t h e  i m p e d a n c e  w h e n  t h e  a d m i t t a n c e  i s  
k n o w n .

T h e  i m p e d a n c e  o f  a n  i n d u c t i v e l y  r e a c t i v e  
c i r c u i t  i s  g i v e n  b y  Z = R + j X  =  Z / 0  a n d  
i s  a  v e c t o r  o p e r a t o r ,  i . e .  i f  a  c u r r e n t  v e c t o r  i s  
o p e r a t e d  o n  b y  t h e  i m p e d a n c e  o p e r a t o r  i t  
g i v e s  t h e  v e c t o r  v o l t a g e  r e q u i r e d  t o  p a s s  
t h e  c u r r e n t  t h r o u g h  t h o  i m p e d a n c e  i n  
a c c o r d a n c e  w i t h  t h o  e q u a t i o n  V  =  I Z .

S i m i l a r l y  i f  t h o  a d m i t t a n c e  o f  t h o  c i r c u i t  i s

J Z d
z

t h e  c u r r e n t  i n  t h o  c i r c u i t  i s  g i v e n  b y  
I =  V  Y .

T h u s  i f  t h e  i m p e d a n c e  o f  a  p a r t i c u l a r  
c i r c u i t  i s  r e p r e s e n t e d  b y  O  P  i n  F i g .  1 ,

Fig. 3 .—Inversion process on series circuit
b y  t h e  c i r c u i t  w i l l  b e  p r o p o r t i o n a l  t o  t h o  
a d m i t t a n c e  (1  =  V Y )  s o  t h a t  e a c h  o f  t h e  
a d m i t t a n c e  l i n e s  a l s o  r e p r e s e n t s ,  t o  a n  
a p p r o p r i a t e  s c a l e  o f  c u r r e n t ,  t h o  c u r r e n t  
t a k e n  b y  t h e  c i r c u i t  a s  t h e  r e s i s t a n c e  i s  
v a r i e d .  T h e  l o c u s  o f  t h e  e n d  o f  t h e  a d 
m i t t a n c e  v e c t o r  i n  t h i s  c a s e  l i e s  o n  t h o  a r c  
o f  a  c i r c l e .

T h i s  m e t h o d  o f  t r e a t m e n t  i s  o f  g r e a t e r  
v a l u e  w h e n  t h o  c i r c u i t  t o  b o  i n v e s t i g a t e d  
c o n t a i n s  a  n u m b e r  o f  s e r i e s  a n d  p a r a l l e l  
e l e m e n t s  a s  s h o w n  i n  F i g .  4  ( w h ic h  m a y  b o  
r e c o g n i s e d  a s  a n  e q u i v a l e n t  c i r c u i t  g i v i n g  
a n  a p p r o x i m a t e  r e p r e s e n t a t i o n  o f  a  d o u b l e -

t h e  a d m i t t a n c e  i s  r e p r e s e n t e d  b y  t h o  r e c i p r o 
c a l  o f  O P ,  i . e .  O P '  d r a w n  a t  a n  a n g l e  o f  
— 0 t o  t h o  r e f e r e n c e  l i n e .

T h o  p r o c e s s  o f  i n v e r s i o n  i s  t h u s  t o  d r a w  
t h e  v e c t o r  r e p r e s e n t i n g  t h e  i m p e d a n c e  ( o r  
a d m i t t a n c e )  a t  i t s  p r o p e r  a n g l e  t o  t h e  
r e f e r e n c e  l i n e  a n d  t h e n  t o  d r a w  a  l i n e  w h o s e  
l e n g t h  i s  e q u a l  t o  t h o  r e c i p r o c a l  o f  t h e  
l e n g t h  o f  t h e  i m p e d a n c e  ( o r  a d m i t t a n c e )  
a n d  a t  a n  e q u a l  a n g l e  o n  t h e  o p p o s i t e  s i d e  
o f  t h e  r e f e r e n c e  l i n e .

T h e  p r o c e s s  i s  u s e f u l  w h e r e  a  c i r c u i t  t o

R- x
lo h m . 3  ohm*.

R
700ohca

: X
i 150 ohms

. X
I *5 ohms

R
|% oiyns

1 X
§j7-0chms

Fig. 4.— Circuit for solution by inversion process
s q u i r r e l - e a g e  | i n d u c t i o n  r n o t o t ) .  I n  t h i s  
c a s e  i t  i s  d e s i r e d  t o  f i n d  h o w  t h e  c u r r e n t ,
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i . e .  t h e  t o t a l  a d m i t t a n c e  o f  t h e  c i r c u i t ,  
v a r i e s  a s  “  s  ”  i s  v a r i e d  f r o m  0 t o  1.

T h e  p r o c e d u r o  i s  a s  f o l l o w s  : F i r s t  d r a w  
t h o  i m p e d a n c e  lo c i  f o r  e a c h  o f  t h e  c i r c u i t s  
A B  a n d  C  D  a n d  f o r  v a r i o u s  v a l u e s  o f  “ s . ”  
I n v e r t  e a c h  o f  t h e s e  g i v i n g  t h o  a d m i t t a n c e  
lo c i  w h i c h ,  a s  i n  F i g .  3 , a r e  a r c s  o f  c i r c le s .  
T h e  t o t a l  a d m i t t a n c e  o f  t h e  t w o  i n  p a r a l l e l  
c a n  t h e n  h e  f o u n d  b y  a d d i n g  t h e  c o r r e s 
p o n d i n g  a d m i t t a n c e  v e c t o r s  f r o m  e a c h  o f  
t h e s e  l o c i .  I n v e r t  e a c h  o f  t h e s e  t o t a l  
a d m i t t a n c e  v e c t o r s  t o  g i v e  t h e  c o r r e s p o n d i n g  
i m p e d a n c e  v e c t o r .  T h e  s e r i e s  i m p e d a n c e  
v e c t o r  f o r  B  F  c a n  t h e n  b e  a d d e d  t o  e a c h  
o f  t h e s e .  T h e  r e s u l t i n g  i m p e d a n c e  v e c t o r s  
c a n  t h e n  a g a i n  b e  i n v e r t e d  t o  g i v e  t h e  
a d m i t t a n c e  o f  t h e  c i r c u i t  f r o m  E  t o  B . 
T h e  a d m i t t a n c e  v e c t o r  f o r  t h e  c i r c u i t  G H  
c a n  t h e n  f i n a l l y  b o  a d d e d  t o  e a c h  o f  t h e s e  
g i v i n g  t h e  t o t a l  a d m i t t a n c e  o f  t h o  w h o le  
c i r c u i t .  M u l t i p l i n g  e a c h  o f  t h e s e  a d 
m i t t a n c e  v e c t o r s  b y  t h e  v o l t a g e  V ,  i . e .

a l t e r i n g  t h e  s c a l e  o f  t h e  v e c t o r s ,  g i v e s  t h o  
c u r r e n t  t a k e n  b y  t h e  c i r c u i t  f o r  e a c h  v a l u e  
o f  “  s  ”  o v e r  t h e  g iv e n  r a n g e .  A c t u a l  
v a l u e s  c o r r e s p o n d i n g  t o  a  4 0 0  V  1 0  H .P .  
s t a r - c o n n e c t e d  m o t o r  a r e  g i v e n  i n  F i g .  4  
s o  t h a t  a  r e a d e r  c a n  t r y  t h e  p r o c e s s  f o r  
h i m s e l f .

T h e  s a m e  r e s u l t  c o u l d ,  o f  c o u r s e ,  b e  
o b t a i n e d  a n a l y t i c a l l y  b y  u s i n g  v e c t o r  a l g e b r a  
a n d  t h e  c h o i c o  o f  m e t h o d  d e p e n d s  o n  t h o  
d e s i r e  o f  t h e  e n g i n e e r  c o n c e r n e d .  T h e  
a n a l y t i c a l  m e t h o d  i n v o l v e s  a  c o n s i d e r a b l e  
a m o u n t  o f  l a b o r i o u s  c a l c u l a t i o n  w i t h  t h e  
p o s s i b i l i t i e s  o f  a r i t h m e t i c a l  e r r o r  b u t  i s  
n o r m a l l y  e m p l o y e d  i n  d e s i g n  o f f ic e s  f o r  
r o u t i n e  c a l c u l a t i o n s  w h e r e  t h e  n e c e s s a r y  
w o r k  i s  d o n e  i n  a  p r e - a r r a n g e d  t a b u l a r  
f o r m .  T h e  g r a p h i c a l  m e t h o d  h a s  t h o  a d 
v a n t a g e  o f  p r e s e n t i n g ,  t h r o u g h o u t  t h e  
d e t e r m i n a t i o n ,  a  p i c t u r e  o f  t h e  c o n d i t i o n s  
i n  t h e  c i r c u i t  a n d  m a y  l e a d  t o  a  b e t t e r  
u n d e r s t a n d i n g  o f  t h e  p r o b l e m .  E .  O . T .

E l e c t r i c i t y  Su p p l y
Scarborough.— T h e  E l e c t r i c a l  E n g i n e e r  

h a s  b e e n  a s k e d  t o  r e p o r t  o n  t h e  r e - i n t r o 
d u c t i o n  o f  a s s i s t e d  w i r i n g  s c h e m e s .

Mansfield.— T h e  E l e c t r i c i t y  C o m m i t t e e  
h a s  o b t a i n e d  s a n c t i o n  t o  b o r r o w  £ 2 0  4 0 0  
f o r  t h e  p r o v i s i o n  o f  s u p p l y  t o  t h e  M a n s 
f i e l d  c o l l i e r y .

Grimsby.— T h e  C . E . B .  h a v e  i s s u e d  a  
d i r e c t i o n  t o  t h e  e l e c t r i c i t y  u n d e r t a k i n g  t o  
e x t e n d  t h e  g e n e r a t i n g  s t a t i o n ,  a t  a n  e s t i 
m a t e d  c o s t  o f  £ 2 8 4  7 0 0 .

Blackpool.— P r o p o s a l s  f o r  t h e  e x t e n s i o n  
o f  t h e  3 3  k V  t r a n s m i s s i o n  s y s t e m  h a v i n g  
b e e n  a p p r o v e d ,  t h e  E l e c t r i c i t y  C o m m i t t e e  
i s  s e e k i n g  s a n c t i o n  t o  b o r r o w  £ 1 4 3  7 6 7  f o r  
t h e  c o s t .

Bury.— A s  a  m o v e  a g a i n s t  h o o l i g a n i s m ,  
t h e  T o w n  C o u n c i l  h a s  d e c i d e d  t o  o r d e r  t h e  
r e m o v a l  o f  l a n t e r n  h e a d s  f r o m  s t r e e t  
l a m p s ,  w h i c h  a r e  r e p e a t e d l y  b r o k e n ,  a n d  
t o  f i x  a  n o t i c e  t o  t h e  s t a n d a r d  s t a t i n g  t h e  
r e a s o n  f o r  t h e  r e m o v a l .

Scunthorpe.— A n  11 k V  r i n g  m a i n  t r a n s 
m i s s i o n  s y s t e m  i s  t o  b e  s u p e r i m p o s e d  u p o n  
t h e  e x i s t i n g  d i s t r i b u t i o n  s y s t e m .  T h e  
i n i t i a l  p o r t i o n  o f  t h e  s c h e m e  w i l l  c o s t  
£ 5 2  5 6 0  a n d  a  f u r t h e r  £ 9 0  0 0 0  w i l l  h a v e  t o  
h e  s p e n t  l a t e r  t o  c o m p l e t e  t h e  r i n g .

Hadley.— T h e  M e t r o p o l i t a n  W a t e r  B o a r d  
i s  t o  r e m o d e l  t h e  H a d l e y  R o a d  p u m p i n g  
s t a t i o n  a n d  i n s t a l  e l e c t r i c  p l a n t  a t  a  c o s t  
o f  £ 2 6  7 0 0 .  I t  i s  a n t i c i p a t e d  t h a t  t h i s  w i l l  
s a v e  £1 000  a  y e a r  i n  r u n n i n g  c o s t s ,  a n d  
t h a t  t h e r e  w i l l  h e  a  s a v i n g  o f  3 5 0  t o n s  o f  
c o a l  p e r  a n n u m .

Newcastle-on-Tyne.— R e p r e s e n t a t i o n s  b y  
t h e  C i t y  C o u n c i l ,  p r e v i o u s l y  r e p o r t e d  o n  
t h i s  p a g e ,  t h a t  t h e  c i t y  s h o u l d  b e  e x e m p t  
f r o m  a n y  c u t s  i n  e l e c t r i c i t y ,  h a v e  b e e n  u n 
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s u c c e s s f u l ,  a n d  t h e  C o u n c i l  h a s  b e e n  i n 
f o r m e d  t h a t  c u t s  m u s t  'b e  s h a r e d  b y  i n d u s 
t r i a l ,  t r a n s p o r t  a n d  g e n e r a l  c o n s u m e r s .

Hull.— T h o  M i n i s t e r  o f  F u e l  a n d  P o w e r  
h a s  b e e n  a s k e d  t o  p e r f o r m  t h e  o p e n i n g  
c e r e m o n y  o f  t h e  S c u l c o a t e s  p o w e r  s t a t i o n  
e x t e n s i o n s .  S a n c t i o n  t o  b o r r o w  £ 3 0  0 0 0  
f o r  n e w  s u b - s t a t i o n s  h a s  b e e n  o b t a i n e d .  
T h e  i n s t a l l a t i o n  a t  t h e  A n l a b y  R o a d  i n s t i 
t u t i o n  i s  t o  b e  i m p r o v e d  a t  a  c o s t  o f  
£ 3  2 7 2 .

Liverpool.— S u b j e c t  t o  t h e  a p p r o v a l  o f  
t h e  C o m m i s s i o n e r s ,  t h e  C i t y  E l e c t r i c a l  
E n g i n e e r  i s  t o  p r o c e e d  w i t h  t h e  e x t e n s i o n  
o f  t h e  d i s t r i b u t i o n  s y s t e m  b y  l a y i n g  s i x  
a d d i t i o n a l  3 3  k V  m a i n  t r a n s m i s s i o n  l i n e s  
f r o m  C l a r e n c e  D o c k  s t a t i o n ,  i n  t h e  g e n e r a l  
d i r e c t i o n  o f  S p e k e ,  a t  a n  e s t i m a t e d  c o s t  o f  
£ 7 9 5  7 9 0 .

Southwark.— P r o p o s e d  e x t e n s i o n s  t o  t h e  
B a n k s i d e  s t a t i o n  o f  t h e  C i t y  o f  L o n d o n  
E l e c t r i c  L i g h t i n g  C o . ,  L t d . ,  c o m p r i s e  t w o  
5 0  000  k W  t u r b o - a l t e r n a t o r s ,  w i t h  t h e  
n e c e s s a r y  a u x i l i a r y  p l a n t ,  b o i l e r s  a n d  
b u i l d i n g s .  A p p l i c a t i o n  f o r  c o n s e n t  h a s  
b e e n  m a d e  t o  t h e  E l e c t r i c i t y  C o m 
m i s s i o n e r s .

Preston.— T h i r t e e n  y e a r s  a f t e r  f i r s t  
r e j e c t i n g  t h o  p r o p o s a l ,  W r e a  G r e e n  h a s  
a g a i n  c o n f i r m e d  a n  o b j e c t i o n  t o  e l e c t r i c  
s t r e e t  l i g h t i n g .  I t  w o u l d  h a v e  m e a n t  a  
4 . 1 0 4 d .  r a t e  i n c r e a s e .  O n e  o b j e c t o r  
d e s c r i b e d  c o n c r e t e  s t a n d a r d s  a s  “  t o o  
m o d e r n  ”  a n d  “  h i d e o u s , ”  s a y i n g  t h a t  
t h e y  w o u l d  r t i i n  b e a u t y  s p o t s .

Maidenhead.— A  d i s t r i b u t i o n  p r o j e c t  f o r  
n e w  h o u s i n g  s i t e s ,  e s t i m a t e d  t o  c o s t  
£ 4 0  0 0 0 ,  h a s  b e e n  a p p r o v e d  b y  t h e  T o w n  
C o u n c i l ,  a n d  a  s c h e m e  f o r  i m p r o v e d  s t r e e t
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l i g h t i n g  b e t w e e n  M a i d e n h e a d  B r i d g e  a n d  
M a i d e n h e a d  T h i c k e t ,  a t  a n  e s t i m a t e d  c o s t ,  
o f  £ 7  9 6 1 , h a s  b e e n  s u b m i t t e d .  ¿ F lu o r e s c e n t  
l i g h t i n g  i s  t o  b o  i n s t a l l e d  i n  H i g h  S t r e e t ,  
K i n g  « S tr e e t  a n d  Q u e e n  S t r e e t .

London,— T w e n t y  s c h o o l s  a r e  i n c l u d e d  
i n  a n  e s t i m a t e  o f  £ 3 8  0 0 0 ,  t h e  f i r s t  i n s t a l 
m e n t  i n  a  p l a n  t o  p r o v i d e  a l l  L .C .C .  s c h o o l s  
w i t h  e l e c t r i c  l i g h t i n g .  T h e  L .C .C .  H o u s i n g  
C o m m i t t e e  h a s  a g r e e d  t o  t h e  i n s t a l l a t i o n  
o f  e l e c t r i c i t y  i n  1 2 0  h o u s e s  o n  t h e  B e c o n -  
t r e e  e s t a t e ,  a t  a  c o s t  o f  £ 1  8 0 0 .  T h e  
t e n a n t s  w i l l  p a y  a n  a d d i t i o n a l  r e n t  o f  6d .  
p e r  w e e k .

Wallasey.— T h e  e l e c t r i c i t y  u n d e r t a k i n g  
is  a r r a n g i n g  t o  c e l e b r a t e  i t s  j u b i l e e  o n  
J a n u a r y  2 9 .  T h e  E l e c t r i c i t y  C o m m i t t e e  
h a s  d e c i d e d  t o  d i v e r t  c a b l e s  o n  t h e  L e a -  
s o w e  e s t a t e  a t  a  c o s t  o f  £ 2  0 8 3 ,  p r o v i d e  a  
s u b - s t a t i o n  a n d  c a b l e s  o n  t h e  P a s t u r e  
R o a d  e s t a t e ,  a t  £ 2  5 6 0 ,  a n d  c h a n g e  o v e r  
t h e  s u p p l y  i n  t h e  N e w  B r i g h t o n  a r e a  a t  
£ 3 3  5 8 8 .

Farnworth.— A f t e r  h e a r i n g  e s t i m a t e s  
t h a t  t h e  e l e c t r i c i t y  u n d e r t a k i n g  w o u l d  l o s e  
£6  5 0 0  i n  t h e  p r e s e n t  f i n a n c i a l  y e a r ,  t h e
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E l e c t r i c i t y  C o m m i t t e e  h a s  d e c i d e d  t o  d i s 
c o n t i n u e  t h e  s c h e m e  o f  l e t t i n g  e l e c t r i c a l  
a p p a r a t u s  o u t  o n  s i m p l e  h i r e ,  t o  m a k e  
a p p l i c a t i o n  t o  t h e  E l e c t r i c i t y  C o m 
m i s s i o n e r s  f o r  a p p r o v a l  t o  a n  i n c r e a s e  o f  
10 p e r  c e n t ,  i n  t a r i f f s ,  t o  b e  p u t  i n t o  o p e r a 
t i o n  a s  f r o m  A p r i l  1 , 1 9 4 7 , a n d  t o  w i t h 
d r a w  t h e  i n v e s t e d  r e s e r v e  f u n d  o f  £8 0 3 3 .  
T h e  r e a s o n s  « g iv e n  f o r  t h e  p r e s e n t  p o s i t i o n  
a r e  t h e  i n c r e a s e s  i n  t h e  c o s t  o f  c o a l ,  w a g e s  
a n d  m a t e r i a l s ,  a n d  a  lo s s  o n  t h e  m a i n t e n 
a n c e  o f  h i r e d  a p p a r a t u s .

Yorkshire.— E l e c t r i c a l  D i s t r i b u t i o n  o f  
Y o r k s h i r e ,  L t d . ,  a n d  t h e  N o r t h  L i n c o l n 
s h i r e  a n d  H o w d e n s h i r e  E l e c t r i c i t y  C o . ,  
L t d . ,  h a v e  m a d e  a  d e c i s i o n  s i m i l a r  t o  t h a t  
t a k e n  r e c e n t l y  b y  t h e  Y o r k s h i r e  E l e c t r i c  
P o w e r  C o . ,  w i t h  w h i c h  t h e y  a r e  a s s o c i a t e d .  
T h e  r e s u l t  i s  a  r e d u c t i o n  i n  c h a r g e s  f o r  
e l e c t r i c i t y  s u p p l i e d  u n d e r  a g r e e m e n t s  w h i c h  
p r o v i d e  f o r  p r i c e s  t o  v a r y  w i t h  t h e  c o s t  
o f  c o a l .  C o n s u m e r s  w i l l  b e  n o t i f i e d  s h o r t l y  
o f  t h e  e x t e n t  o f  t h i s  c h a n g e ,  w h i c h  w i l l  
a f f e c t  a b o u t  2 8 0  f i r m s  i n  t h e  a r e a s  o f  
O s s e t t ,  G a r g r a v e ,  B e v e r l e y ,  G o o le  a n d  
T h o r n e ,  a n d  L i n c o l n s h i r e  n o r t h  o f  M a r k e t  
R a s e n .

Electricity Undertaking Loan Sanctions
A  f i n a n c i a l  s t a t e m e n t ,  s h o w i n g  a m o u n t s  

o f  l o a n s  s a n c t i o n e d  b y  t h e  C o m m i s s i o n e r s ,  
i s  n o w  p u b l i s h e d  f o r  t h e  p e r i o d  e n d i n g

S e p t e m b e r  3 0 ,  1 9 4 6 . T h e  l o a n s  f o r  s i m i l a r  
p u r p o s e s ,  m a d e  i n  t h e  t w o  p r e c e d i n g  y e a r s ,  
a r e  g i v e n  f o r  c o m p a r i s o n .

Purchase of property ... 
Buildings (generation purposes) 
Buildings (distribution purposes) 
Plant (generation purposes) ... 
Plant (distribution purposes) ... 
M ains and services 
M eters and instruments 
W iring installations
Apparatus ................
O ther purposes................

Total .............................

Purchase of p r o p e r ty ................
Buildings (distribution purposes) 
Plant (distribution purposes) ...
Mains ..........................................
Civil Defence ...
Generating stations
O ther purposes.............................

Total .............................

1944-45 1945-46
Six months 
ended Sept.

£ £
30, 1946 

£
..........................................  13 907 124 165 45 970
..........................................  6 711 285 10 710 085 4 855 043
..........................................  42 734 789 258 1 178 183
........................................... 20 323 383 19 077 935 13 759 477
..........................................  593 327 2 381 948 2 490 946
..........................................  491 422 3 667 759 3 977 165
..........................................  31 249 246 418 274 987
..........................................  1 107 16 009 63 942
..........................................  24 034 245 500 255 485
..........................................  105 370 393 298 329 829

..........................................  28 337 818 37 652 375 27 231 027

(B) C e n t r a l  E l e c t r ic it y  B oard

..........................................  200 000 _ _

..........................................  230 000 — —

..........................................  400 000 — —

..........................................  100 000 100 000 —

..........................................  1 075 000 — —

..........................................  20 000 —  " —

2 025 000 100 000

April 1-Junc 30 
July 1-September 30 ... 
October 1-Deccmber 31 
January 1-M arch 31 ...

G rand total

(C) T o t a l  A m o u n t s  S a n c t io n e d  d u r in g  e a c h  Q u a r t er

1 067 578 
5 801 894 
8 070 946 

15 422 400

30 362 818

16 792 980 
4 035 003 

10 337 392 
6 587 000

37 752 375

8 816 821 
18 414 206
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W E  g i v e  b e l o w  t h e  l a t e s t  i n f o r m a t i o n  
r e g a r d i n g  c o n t r a c t s  f o r  w h i c h  t e n d e r s  

a r e  i n v i t e d .  I n  t h e  c a s e  o f  o v e r s e a s  c o n 
t r a c t s ,  p a r t i c u l a r s  a r e  t o  b e  h a d  f r o m  t h e  
B o a r d  o f  T r a d e ,  M i l l b a n k ,  L o n d o n ,  S . W . l  
( c o r n e r  H o r s e f e r r y  R o a d ) ,  u n l e s s  o t h e r w i s e  
s t a t e d  : —

Litherland, N o v e m b e r  3 0 .  —  E l e c t r i c  
w i r i n g  ¡in  2 4  b u n g a l o w s  i n  F i e l d  L a n e .  
P a r t i c u l a r s  f r o m  ¡ B o r o u g h  S u r v e y o r ,  T o w n  
H a l l ,  L i t h e r l a n d .

Warwick, D e c e m b e r  2 .-— F i r m s  d e s i r o u s  
o f  h a v i n g  t h e i r  n a m e s  p l a c e d  o n  t h e  C o u n t y  
C o u n c i l ’s  a p p r o v e d  l i s t  o f  c o n t r a c t o r s ,  f o r  
h e a t i n g ,  'h o t  a n d  c o l d  w a t e r  s u p p l i e s ,  s t e a m  
s e r v i c e s ,  l a u n d r y  a n d  k i t c h e n  e q u i p m e n t  
a n d  e l e c t r i c  l i g h t  a n d  p o w e r  i n s t a l l a t i o n s ,  
s h o u l d  a p p l y  t o  t h e  C o u n t y  A r c h i t e c t .  
S h i r e  H a l l ,  W a r w i c k ,  g i v i n g  d e t a i l s  o f  
r e c e n t  c o n t r a c t s  a n d  n a m e s ,  e t c . ,  o f  p e r 
s o n s  t o  w h o m  r e f e r e n c e  c a n  b o  m a d e .

Manchester, D e c e m b e r  2 . — S u p p l y  o f  
p l u m b i n g  a n d  j o i n t i n g  m e t a l  p r e p a r e d  in  
a c c o r d a n c e  w i t h ,  a n d  s u p p l i e d  u n d e r ,  t h e  
t e r m s  o f  U . S .  2 1 9 / 1 9 4 2 .  P a r t i c u l a r s  f r o m  
C h ie f  E n g i n e e r  a n d  M a n a g e r ,  E l e c t r i c i t y  
D e p a r t m e n t ,  T o w n  H a l l ,  M a n c h e s t e r ,  2 .

Bonnyrigg and Lasswade, D e c e m b e r  2 .—  
E l e c t r i c a l  w o r k  i n  1 8 2  ¡ h o u s e s  a t  L o t h i a n  
S t r e e t .  P a r t i c u l a r s  f r o m  B u r g h  S u r 
v e y o r ,  1 4 , L o t h i a n  S t r e e t ,  B o n n y r i g g .

Dublin, D e c e m b e r  4 .  — - S u p p l y  o f  
2 100 y d s .  s i n g l e - c o r e  a n d  1 100 y d s .  t h r e e -  
c o r e  I . e .  0 6 0  V  c a b l e ,  f o r  P o r t  a n d  D o c k s  
B o a r d .  P a r t i c u l a r s  f r o m  S e c r e t a r y ,  D u b l i n  
P o r t  a n d  D o c k s  B o a r d ,  D u b l i n .

Manchester, D e c e m b e r  6 . —  S u p p l y ,  
d e l i v e r y  a n d  e r e c t i o n  a t  S t u a r t  S t r e e t  
p o w e r  s t a t i o n  o f  a i r - c o o l i n g  p i p e w o r k  f o r  
N o s .  0 7  a n d  68 b o i l e r s .  P a r t i c u l a r s  f r o m  
C h ie f  E n g i n e e r  a n d  M a n a g e r ,  E l e c t r i c i t y  
D e p a r t m e n t ,  T o w n  H a l l ,  M a n c h e s t e r ,  2 .  
D e p o s i t ,  £ 1  I s .

Plympton-St. Mary, D e c e m b e r  6 .—  
S u p p l y  o f  6 6 0 0 / 4 1 5 / 2 4 0  V  t h r e e - p h a s e  
t r a n s f o r m e r s .  S p é c i f i c a t i o n s  a n d  o t h e r  
d e t a i l s  f r o m  C l e r k  o f  t h e  C o u n c i l ,  C o u n c i l  
O f f ic e s ,  P l y m p t o n .

Upper Stour Valley Sewerage Board, 
D e c e m b e r  6 .— S u p p l y  a n d  d e l i v e r y  o f  t h r e e  
p u m p s  'w i t h  e l e c t r i c  m o t o r s ,  s w i t c h g e a r ,  
e t c . ,  a t  Q u a r r y  B a n k .  P a r t i c u l a r s  f r o m  
M r .  G .  P .  D e e l e y ,  1 3 ,  C h u r c h  S t r e e t ,  S t o u r -  
p o r t .  D e p o s i t ,  £ 5  5 s .

Portsmouth, D e c e m b e r  9 .— E l e c t r i c a l  
w o r k  i n  c o n v e r s i o n  o f  A n n e s l e y  H o u s e  a n d  
K e n t  C o t t a g e ,  Q u e e n ’s  C r e s c e n t ,  S o u t h s e a .  
P a r t i c u l a r s  f r o m  C i t y  A r c h i t e c t ,  M u n i c i p a l  
O f f ic e s ,  1 , W e s t e r n  P a r a d e ,  S o u t h s e a .  
D e p o s i t ,  £ 2  2 s .

Bury, D e c e m b e r  9 .— S u p p l y  a n d  d e l i v e r y
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o f :  (1 )  1 2 5 0  k V A ,  6 5 0 0 / 4 0 0 / 2 3 0  V ,
t h r e e - p h a s e  t r a n s f o r m e r ,  a n d  (2 )  6 2 5  k V A ,
6 5 0 0 / 4 0 0 / 2 3 0  V ,  t h r e e - p h a s e  t r a n s f o r m e r s .  
S p e c i f i c a t i o n s  f r o m  E n g i n e e r  a n d  M a n a g e r ,  
E l e c t r i c i t y  D e p a r t m e n t ,  ¡ M a r k e t  S t r e e t ,  
B u r y .

Kingston-upon-Thames, D e c e m b e r  9 .—  
S u p p l y  a n d  d e l i v e r y  o f  p . i .  c a b l e s .  P a r 
t i c u l a r s  f r o m  B o r o u g h  E l e c t r i c a l  E n g i n e e r ,  
1 7 , H i g h  S t r e e t ,  K i n g s t o n - u p o n - T h a m e s ,  
S u r r e y .

Cardiff, D e c e m b e r  1 0 .— S u p p l y  a n d  d e 
l i v e r y  o f  ( a )  11 k V  s w i t c h g e a r ;  ( b )  5 0 0  
k V A  t r a n s f o r m e r s ; (c )  11 k V  a n d  l . v .  
u n d e r g r o u n d  c a b l e s ,  f o r  w o r k  a t  W h i t 
c h u r c h .  P a r t i c u l a r s  f r o m  E l e c t r i c a l  
E n g i n e e r  a n d  M a n a g e r ,  2 ,  P a r k  P l a c e ,  
C a r d i f f .  D e p o s i t ,  £ 1  I s .  e a c h .

Manchester, D e c e m b e r  1 3 .— S u p p l y ,
d e l i v e r y  a n d  e r e c t i o n  a t  S t u a r t  S t r e e t  
p o w e r  s t a t i o n  o f  s o o t  b l o w e r s  f o r  N o s .  6 5  
a n d  66 b o i l e r s .  P a r t i c u l a r s  f r o m  C h i e f  
E n g i n e e r  a n d  M a n a g e r ,  E l e c t r i c i t y  D e p a r t 
m e n t ,  T o w n  H a l l ,  M a n c h e s t e r ,  2 .  D e p o s i t ,  
£1 I s .

Heston and Isleworth, D e c e m b e r  1 3 .—  
S u p p l y ,  d e l i v e r y ,  e r e c t i o n  a n d  s e t t i n g  t o  
w o r k  o f  o n e  10  0 0 0  k V A  t r a n s f o r m e r ,  
2 1 /1 1  k V ,  w i t h  o n - l o a d  t a p  c h a n g e  e q u i p 
m e n t  s u i t a b l e  f o r  r e m o t e  c o n t r o l .  P a r 
t i c u l a r s  f r o m  B o r o u g h  E l e c t r i c a l  E n g i n e e r  
a n d  M a n a g e r ,  1 1 ,  S t a i n e s  R o a d ,  H o u n s l o w ,  
M i d d l e s e x .

Epsom and Ewell, D e c e m b e r  1 6 .—  
S u p p l y ,  d e l i v e r y  a n d  e r e o t i o n  o f  ( a )  o n e  
5 0 0  k V A  t h r e e - p h a s e  t r a n s f o r m e r ,  a n d  ( b )  
o n e  t e n - p a n e l  11 k V ,  1 5 0  M V A  t r u c k  t y p e  
s w i t c h b o a r d .  S p e c i f i c a t i o n s  f r o m  T o w n  
C l e r k ,  T o w n  H a l l ,  T h e  P a r a d e ,  E p s o m ,  
S u r r e y .  D e p o s i t ,  £ 1 .

Cleethorpes, D e c e m b e r  2 0 .— 'S u p p l y  o f  
f o u r  5 0 0  k V A  t r a n s f o r m e r s .  S p e c i f i c a 
t i o n  f r o m  B o r o u g h  E l e c t r i c a l  E n g i n e e r  a n d  
M a n a g e r ,  S h o w r o o m s  a n d  O f f ic e s ,  G r i m s b y  
R o a d ,  C l e e t h o r p e s ,  L i n c s .

Leeds, D e c e m b e r  3 0 .— S u p p l y  a n d  
d e l i v e r y  o f  e l e c t r i c a l l y  o p e r a t e d  p u m p i n g  
p l a n t ,  w i t h  m o t o r s ,  s w i t c h g e a r ,  e t c .  P a r 
t i c u l a r s  f r o m  S e w e r a g e  E n g i n e e r ’s  O f f ic e ,  
C iv i c  H a l l .  L e e d s .

Camberwell, J a n u a r y  2 0 .— S u p p l y  o f  
e l e c t r i c  l a m p s  f o r  1 2  m o n t h s .  P a r t i c u l a r s  
f r o m  E n g i n e e r  a n d  S u r v e y o r ,  T o w n  H a l l ,  
C a m b e r w e l l , S  . E . 1 5 .

Victoria, Australia, J a n u a r y  2 2 .— T w o  
5 0  0 0 0  k W  t u r b o - g e n e r a t o r s ,  w i t h  c o n 
d e n s i n g  p l a n t ,  e t c .  S p e c i f i c a t i o n  f r o m  
S t a t e  E l e c t r i c i t y  C o m m i s s i o n  o f  V i c t o r i a ,  
2 2 ,  W i l l i a m  S t r e e t ,  M e l b o u r n e .  D e n o s i t ,  
£ 4  4 s .
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A L A R M  a t  t h e  p r o p o s a l  t h a t  g e n e r a l  
a n d  m a i n  t r a n s m i s s i o n  s h o u l d  b e  

s e p a r a t e d  f r o m  t h e  d i s t r i b u t i o n  o f  e l e c 
t r i c i t y  i s  e x p r e s s e d  i n  a  r e p o r t  o f  a  C o m 
m i t t e e  a p p o i n t e d  b y  t h e  I n c o r p o r a t e d  
A s s o c i a t i o n  o f  E l e c t r i c  P o w e r  C o m p a n i e s  
t o  i n v e s t i g a t e  t h e  p r o b a b l e  e f f e c t s  o f  
d i v i d e d  c o n t r o l ,  a n d  n o w  m a d e  p u b l i c .  I n  
a  f o r e w o r d ,  M r .  H .  R i c h a r d s o n ,  p r e s i d e n t  
o f  t h e  a s s o c i a t i o n ,  r e c o m m e n d s  i t s  c o n 
s i d e r a t i o n  b y  t h o s e  i n t e r e s t e d  i n  t h e  
f u t u r e  o f  t h e  i n d u s t r y .

I t  a p p e a r s  n e c e s s a r y ,  t h e  r e p o r t  b e g i n s ,  
t o  d i r e c t  a t t o n t i o n  t o  t h e  i n h e r e n t  f a u l t s  
o f  a  s t r u c t u r e  w h i c h  w o u l d  s e p a r a t e  t h e  
o w n e r s h i p  a n d  c o n t r o l  o f  g e n e r a t i n g  
s t a t i o n s  f r o m  t h e  d i s t r i b u t i o n  o f  e n e r g y  
t o  t h e  c o n s u m e r s ,  a n d  t o  t h e  d i s - s e r v i c e  
t h a t  w o u l d  b e  r e n d e r e d  b o t h  t o  i n d u s t r y  
a n d  c o n s u m e r s  i f  t h i s  w e r e  c a r r i e d  o u t .  I t  
w a s  p e r f e c t l y  c l e a r  t h a t  a t  t h e  t i m e  t h e  
E l e c t r i c i t y  ( S u p p l y )  A c t ,  1 9 2 6 ,  w a s  p a s s e d ,  
t h e  o p i n i o n  o f  P a r l i a m e n t  w a s  t h a t  o n l y  
a s  a  l a s t  r e s o r t  s h o u l d  t h e  C e n t r a l  E l e c 
t r i c i t y  B o a r d  t h e m s e l v e s  o w n  o r  o p e r a t e  a  
g e n e r a t i n g  s t a t i o n .

T h e  i m p o r t a n c e  o f  a n  u n d i v i d e d  c o n t r o l  
w o u l d ,  i t  i s  a d m i t t e d ,  b e  m o r e  a p p a r e n t  
t o  t h o s e  w h o  h a d  e x p e r i e n c e  o f  s u p p l y  
o v e r  w i d e  a n d  d i v e r s e  a r e a s  t h a n  t o  
t h o s e  u n d e r t a k e r s  w h o  w e r e  o n l y  c o n c e r n e d  
w i t h  s u p p l y  i n  u r b a n  a r e a s .  T h e r e  w a s ,  i n  
f a c t ,  n o  r e a l  b r e a k  i n  t h e  p r o c e s s  b e t w e e n  
t h e  d e l i v e r y  o f  f u e l  t o  t h e  b o i l e r s  i n  
t h e  g e n e r a t i n g  s t a t i o n  a n d  t h e  d e l i v e r y  o f  
e l e c t r i c i t y  t o  t h e  c o n s u m e r ,  a n d  n o  p a r 
t i c u l a r  s t a g e  a t  w h i c h  r e s p o n s i b i l i t y  c o u l d ,  
w i t h  a d v a n t a g e ,  b e  t r a n s f e r r e d  f r o m  o n e  
p a r t y  t o  a n o t h e r .

EFFECT OF PRICE STANDARDISATION
S i n c e  6 5  p e r  c e n t ,  o f  t h e  e l e c t r i c i t y  s o l d  

i n  t h i s  c o u n t r y  w a s  u s e d  f o r  i n d u s t r i a l  
p u r p o s e s ,  i t  w a s  i m p o r t a n t  t o  t h e  s u p p l y  
i n d u s t r y '  t h a t  t h e  p r i c e  t o  i n d u s t r i a l  c o n 
s u m e r s  b e  k e p t  i n  p r o p e r  r e l a t i o n s h i p  w i t h  
a l t e r n a t i v e  s o u r c e s  o f  a v a i l a b l e  p o w e r .  I f  
t h e  o b j e c t  o f  s e g r e g a t i n g  g e n e r a t i o n  f r o m  
d i s t r i b u t i o n  w a s  t o  s t a n d a r d i s e  p r i c e s ,  t h e n  
t h o s e  a r e a s  w i t h  l o w  c o s t s  a n d  p r i c e s  
u n d e r  p r e s e n t  c o n d i t i o n s  w o u l d  h a v e  t o  
i n c r e a s e  t h e i r  c h a r g e s  s o  a s  t o  s u b s i d i s e  
t h e  o t h e r s ,  w i t h  t h e  r e s u l t  t h a t  t h e y  
w o u l d  l o s e  m u c h  o f  t h e i r  o w n  i n d u s t r i a l  
b u s i n e s s  a n d  b e  n o  l o n g e r  a b l e  t o  g i v e  
a n y  s u b s t a n t i a l  a s s i s t a n c e  t o  o t h e r  a r e a s .

T h e  r e p o r t  g o e s  o n  t o  s a y  t h a t  w i t h  
r e c e n t  t e c h n i c a l  a d v a n c e s / n o  p e r m a n e n t  
d i f f e r e n t i a t i o n  s h o u l d  b e  m a d e  b e t w e e n  
m a i n  t r a n s m i s s i o n  l i n e s  a n d  d i s t r i b u t i o n  
l i n e s .  W h a t  w a s  a  m a i n  t r a n s m i s s i o n  l i n e
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t o - d a y  m i g h t  a t  a n y  t i m e  b e  u t i l i s e d  b y  
t h e  u n d e r t a k e r ,  i n  t h e  i n t e r e s t s  o f  h i s  
c o n s u m e r s ,  f o r  d i s t r i b u t i o n ;  I f  a l l  m a i n  
t r a n s m i s s i o n  l i n e s  w e r e  t o  b o  o w n e d  b y  
a  s e p a r a t e  g e n e r a t i n g  a u t h o r i t y ,  t h e n  t h e  
d i s t r i b u t i o n  s i d e  o f  t h e  i n d u s t r y  c o u l d  n o  
l o n g e r  u t i l i s e  a  l i n o  i n  t h i s  w a y ,  a n d  w o u l d  
h a v e  t o  i n c u r  f u r t h e r  c a p i t a l  e x p e n d i t u r e  
i n  p r o v i d i n g  a d d i t i o n a l  l i n e s .

F a c t o r s  w h i c h  c o n d e m n e d  t h e  p r o p o s a l  
f r o m  a n  e c o n o m i c  s t a n d p o i n t  a r e  s u m 
m a r i s e d  a s  : ( a )  t h e  g r e a t e r  n u m b e r  o f
p e r s o n n e l  r e q u i r e d  b y  t w o  o r g a n i s a t i o n s  
a s  a g a i n s t  t h a t  r e q u i r e d  b y  a  c o m b i n e d  
o r g a n i s a t i o n ;  ( b )  t h e  d u p l i c a t i o n  o f  s p a r e s  
f o r  a p p a r a t u s  a n d  e q u i p m e n t  c o m m o n  t o  
b o t h  g e n e r a t i o n  a n d 1 d i s t r i b u t i o n ,  s u c h  a s  
t r a n s f o r m e r s  a n d  s w i t c h g e a r ,  a n d  o f  s p a r e s  
f o r  t r a n s m i s s i o n  a n d  d i s t r i b u t i o n ,  s u c h  a s  
t h o s e  f o r  e x t r a  h i g h  v o l t a g e  l i n e s  a n d  
c a b l e s  a n d  t h e i r  a s s o c i a t e d  s u b - s t a t i o n s ; 
(c )  i n c r e a s e d  m a i n t e n a n c e  c o s t s  a n d  ( d )  
t h e  d u p l i c a t i o n  o f  m a n y  a n c i l l a r y  s e r v i c e s .

COMPLICATED SAFETY PRECAUTIONS

I n  d a y - t o - d a y  w o r k i n g ,  p r o m p t  c o 
o p e r a t i o n  b e t w e e n  g e n e r a t i n g  a n d  d i s t r i b u 
t i n g  o p e r a t i o n s  w o u l d  b e c o m e  m o r e  d i f f i c u l t ,  
a n d  t o  e n s u r e  t h e  s a f e t y  o f  e m p l o y e e s  a n d  
s e c u r i t y  o f  s u p p l i e s ,  a  c o m p l i c a t e d  p r o c e 
d u r e  o f  s a f e t y  p r e c a u t i o n s  w o u l d  b e  e s s e n 
t i a l .  T h e  t r a i n i n g  a n d  b e s t  p l a c i n g  o f  s t a f f  
w o u l d  s u f f e r  b e c a u s e  t h e  e x i s t i n g  f a c i l i t i e s  
f o r  i n t e r c h a n g e  o f  d u t i e s  u n d e r  o n e  
m a n a g e m e n t  w o u l d  b e  l o s t .

T h e  r e p o r t  r e i t e r a t e s  t h a t  w h e n  t h e  
1 9 2 6  A c t  c o n f i n e d  t h e  d u t i e s  o f  t h e  B o a r d  
t o  c o - o r d i n a t i o n  a n d  d i r e c t i o n ,  t h e  d a n g e r s  
d e s c r i b e d  w e r e  a v o i d e d ,  a n d  t h a t  p o l i c y  
h a d  b e e n  a m p l y  j u s t i f i e d  b y  e x p e r i e n c e .  
T h e  a d v a n t a g e s  t o  b o  d e r i v e d  f r o m  i t s  
c o n t i n u a t i o n  w o u l d  b e c o m e  s t i l l  m o r e  
m a r k e d  w i t h  a  g e n e r a l  i n c r e a s e  i n  t h e  
s i z e  o f  d i s t r i b u t i o n  a r e a s .  T h e  d o v e t a i l i n g  
o f  g e n e r a t i n g  a n d  d i s t r i b u t i n g  a c t i v i t i e s  
a t t a i n e d  b y  t h e  l a r g e  u n d e r t a k i n g s  m u s t  
p r o v i d e  t h e  b e s t  s t r u c t u r e  f o r  g e n e r a l  
a d o p t i o n .

I f  a n y  f u r t h e r  a r g u m e n t  w e r e  n e e d e d ,  
t h e  r e p o r t  e n d s ,  t o  r e f u t e  t h e  p r o p o s a l  f o r  
s e p a r a t i n g  g e n e r a t i o n  a n d  t r a n s m i s s i o n  
f r i e u  d i s t r i b u t i o n ,  i t  c o u l d  b e  p o i n t e d  o u t  
t h a t  s u c h  a  c o u r s e  w a s  n e v e r  a d v o c a t e d  
b y  a n y  o f  t h e  P a r l i a m e n t a r y  C o m m i t t e e s  
a p p o i n t e d  t o  m a k e  r e c o m m e n d a t i o n s  w i t h  
r e g a r d  t o  t h e  e l e c t r i c i t y  s u p p l y  i n d u s t r y .

T h e  c h a i r m a n  o f  t h e  C o m m i t t e e  r e s p o n 
s i b l e  f o r  d r a w i n g  u p  t h e  r e p o r t  w a s  M r .  
E .  H .  E .  W o o d w a r d ,  g e n e r a l  m a n a g e r  
a n d  a  d i r e c t o r  o f  t h e  N o r t h - E a s t e r n  E l e c 
t r i c  S u p p l y  C o . ,  L t d .
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L i n c o l n s h ir e  a n d  C e n t r a l  E l e c t r ic  
S u p p l y  L t d .— R e v .  t o  M a r c h  3 1  i n c l d g .  
i n c - t a x  r e c o v e r a b l e  £ 2 6 7  ( £ 2  5 0 0 ) ,  £ 8 3  3 5 8  
( £ 8 3  6 3 3 ) .  T o  m a n g m t .  e x e s .  £ 9 8 8  
( £ 1  0 0 6 ) ,  c h a r g e s  £ 4 2 8  ( £ 4 0 9 ) ,  d e b .  i n t .  
£ 1 4  9 3 3  ( £  15 1 0 4 ) ,  d i r s . ’ f e e s  £ 6 0 0  ( s a m e ) ,  
t a x  £8  1 1 9  ( £ 9  1 1 1 ) ,  o f f  c o m m s n .  o f  p r e f .  
s h s .  i s s u e ,  e t c . ,  £ 2  5 0 0  ( s a m e ) ,  I v g .  p f t .  
£ 5 5  7 9 0  ( £ 5 4  8 4 2 ) .  P r e f .  d i v .  a b s o r b s
£ 1 1  2 5 0  ( s a m e ) ,  ¡o rd . d i v .  9 %  ( s a m e )  
£ 3 4  8 7 5 ,  g o n .  T e s . £ 2  5 0 0  ( s a m e ) ;  f w d  
£ 4 9  9 3 3  ( £ 4 2  7 6 8 ) .

C r a b t r e e  E l e c t r ic a l  I n d u s t r i e s , L o rn . 
— T r a d i n g  p f t .  o f  w h o l l y - o w n e d  o p e r a t g .  
s u b . ,  J .  A .  C r a b t r e e ,  a f t e r  a l l  e x e s ,  a n d  
i n c l d g .  s u n d r y  i n c .  f o r  t h e  y r .  e n d e d  J u l y  
3 1 ,  £ 2 4 9  6 0 5  ( £ 2 2 6  9 S 6 ) ; l e s s  d e p .  £ 2  2 0 3  
( £ 2  2 8 6 ) ,  e x .  o n  p l a n t ,  e t c . ,  £ 2 0  0 5 4  
( £ 3  0 5 9 ) ,  i n c . - t a x  a n d  E . P . T .  £ 1 1 9  0 6 9  
( £ 1 4 2  3 5 1 ) ,  a n d  f e e s  l e a v g .  £ 1 0 7  1 7 8  
( £ 7 7  9 8 2 ) ;  t o  d e f d .  r e p a i r s  £ 3  0 0 0  
(£ 1 3  0 0 0 ) ;  d i v .  £ 7 0  0 0 0  ( £ 6 5  0 0 0 )  t a x  f r e e ,  

r e s .  £ 3 0  0 0 0  ( n i l ) ,  f w d .  £ 8 1  0 3 5  ( £ 7 6  8 5 6 ) .  
H o l d i n g  c o .  h a s  d e c l a r e d  f i n .  o f  5 %  le s s  
t a x ,  p l u s  b o n u s  o f  7 4 %  m k g .  1 7 l e s s  
t a x ,  ( s a m e )  f o r  y r .  e n d e d  O c t o b e r  3 1 .

I s l e  o f  T h a n e t  E l e c t r ic  S u p p l y  C o .,

Coming
F rid ay , N o v em b er 29 (T o-day)

I .E .E ., N .E . CENTRE. STUDENTS' SECTION.— 
N ew castle -o n -T y n c . “ I n s u l a t i o n  T e c h n o lo g y
B. A. L . E l l in g s .  6.30 p .m .

i n s t i t u t i o n  o f  e n g i n e e r i n g  i n s p e c t i o n  — 
G lasg o w . "  T h e  E le c tro n  M icro sco p e  a s  a n  A id  
to  In s p e c t io n ,"  R . R . D av y . 7.30 p .m .

J u n i o r  i n s t i t u t i o n  o f  E n g i n e e r s . —L o n 
d o n . “  T h e  T r e n d  o f  P a t e n t  L a w ,"  G . W . 
T o o k e y . 6.30 p .m .

I .E .E ., S. MID. STUDENTS' SECTION.- 
L o u g h b o ro u g h . “  E le c t r ic  R e s is ta n c e  F u r 
n a c e s ,” F . C ro o k  ( r e p e t i t io n ) .  7 p .m .

S a tu rd a y , N o v em b er 30
I .E .E ., N . WESTERN STUDENTS’ SECTION — 

M a n c h e s te r .  D a n ce . 7 p .m .
I .E .E ., LONDON STUDENTS’ SECTION—V is i t  to  

M o u n t P l e a s a n t  P o s t  Office R a i lw a y .  2 p .m .  
a n d  4 p .m .

I.E.I-:., e . m id l a n d s  s t u d e n t s ’ s e c t io n .—
L e ic e s te r .  V is it  to  W o rk s  o f T a y lo r ,  T a y lo r  
a n d  H o b so n . 9.30 a .m .

M onday , D e c e m b e r 2
I .E .E .. S. MID. CENTRE.—B irm in g h a m .

“  T h e  E x t in c t io n  o f A rc s  in  A ir -B la s t  C ir c u i t  
B re a k e r s ,”  A . A lla n  a n d  D. F . A m er. ’’ T h e  
In f lu e n c e  o f  R e s is ta n c e  S w itc h in g  o n  th e  
D e s ig n  o f H ig h  V o lta g e  O il C irc u i t  B re a k e r s ,”
H . E . Cox a n d  T . W . W ilcox.

I .E .E ., MERSEY AND N. WALES CENTRE — 
L iv erp o o l. “  T h e  C h e s te rs ,”  t a l k  b y  E . L ee tc .
“ T h e  D e v e lo p m en t o f th e  G a s-C u sh io n  C ab le  
S y s te m  f o r  th e  H ig h e s t  V o lta g e s ,"  T . R . P . 
H a r r is o n .  6 p .m .

T uesday , D e cem b er 3
BRITISH KINEHATOGRAPII SOCIETY.—M an-
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L t d .— H o l d e r s  o f  t h e  o r d i n a r y  a n d  6 p e r  
c e n t ,  c u m u l a t i v e  p a r t i c i p a t i n g  p r e f e r e n c e  
s t o c k  h a v e  b e e n  i n f o r m e d  t h a t  t h e  M a r g a t e ,  
B r o a d s t a i r s  a n d  D i s t r i c t  E l e c t r i c i t y  S p e c i a l  
O r d e r ,  1 9 4 6 , h a s  b e e n  a p p r o v e d  b y  P a r l i a 
m e n t ,  a n d  t h e  l o c a l  a u t h o r i t i e s  o f  M a r g a t e  
a n d  B r o a d s t a i r s  a n d  S t .  P e t e r ’s  a r e  n o w  
i n  a  p o s i t i o n  t o  c o n s t i t u t e  a  j o i n t  b o a r d  f o r  
t h e  p u r c h a s e  ( a n d  s u b s e q u e n t  o p e r a t i o n )  
o f  i t s  e l e c t r i c i t y  s u p p l y  u n d e r t a k i n g .  I t  
i s  a n t i c i p a t e d  t h a t  t h e  t r a n s f e r  w i l l  b e  
m a d e  a t  t h e  c l o s e  o f  D e c e m b e r  n e x t  
a g a i n s t  a  s u b s t a n t i a l  p a y m e n t  o n  a c c o u n t  
o f  t h e  p u r c h a s e  p r i c e ,  t h e  e x a c t  a m o u n t  
o f  w h i c h  c a n n o t  b e  a s c e r t a i n e d  u n t i l  t h e  
f i n a n c i a l  r e s u l t  o f  t h e  c u r r e n t  y e a r ’s  o p e r a 
t i o n s  i s  k n o w n .  A  f u r t h e r  c o m m u n i c a t i o n  
w i l l  b e  s e n t  t o  t h e  s t o c k h o l d e r s  a s  s o o n  
a s  p o s s i b l e .  U n d e r  t h e  t e r m s  o f  t h e  T r u s t  
D e e d  t h e  d e b e n t u r e  s t o c k  o f  t h o  c o m p a n y  
w i l l  n o t  r e m a i n  a s  a  c h a r g e  a g a i n s t  t h e  
e l e c t r i c i t y  s u p p l y  u n d e r t a k i n g  w h e n  i t  i s  
t r a n s f e r r e d ,  b u t  w i l l  a t t a c h  a s  a  f i r s t  c h a r g e  
o n  t h e  p r o c e e d s  o f  t h e  s a l e .  T h e  c o m 
p a n y  m u s t  a p p l y  s o  m u c h  o f  t h e  p r o c e e d s  
a s  is  r e q u i r e d  i n  t h e  r e d e m p t i o n  o f  t h e  
s t o c k  a t  p a r .  I t  is  a n t i c i p a t e d  t h a t  t h i s  
w i l l  b e  d o n e  o n  D e c e m b e r  3 1  n e x t .

Events
C h e s t e r .  "  F lu o r e s c e n t  L ig h t in g ,”  A . G. P e n n y .
10.30 a .m .

I .E .E ., N . MIDLAND CENTRE.—L eeds. “ T h e  
C h e s te rs ,"  t a lk  b y  E . L ee te . “  P o w e r  S u p p ly  
fo r  G e n e r a t in g  S ta t io n  A u x il ia ry  S e rv ic e s ,” 
W . S z w a n d e r . 6 p .m .

W ednesday, D ecem b er 4
I .E .E .—L o n d o n . R a d io  S e c tio n . "  T h e  E le 

m e n ts  o f W av e  P r o p a g a t io n  U s in g  th e  
Im p e d a n c e  C o n ce p t,”  H . G. B o o k er . 5.30 p .m .

I .E .E ., N .E . CENTRE.—N ew c a stle -o n -T y n e .
D iscu ss io n  o n  "  E le c t r ic a l  M e a s u re m e n ts  in  
R e s e a rc h ,”  o p e n ed  b y  J .  A. H a r le .

I .E .E ., MERSEY AND N. WALES CENTRE.— 
L iv e rp o o l. “ S o m e C o n s id e ra t io n s  o n  th e  
S o u rce  o f  P o w e r  S u p p ly ,"  J .  E . B elies . 6 p .m .

I .E .E ., LONDON STUDENTS’ SECTION —
V is it  to  F o r d  M o to r W o rk s , D a g e n h a m . 1 p .m .

T h u rsd a y , D e cem b er 5
I .E .E —L o n d o n . " P o w e r  S u p p ly  f o r  G e n e r a t 

in g  S ta t io n  A u x il ia ry  S e rv ic e s ,”  W , S z w a n d e r .
5.30 p .m .

ILLUMINATING ENGINEERING SOCIETY —
C ard iff . “  Im p r o v e m e n ts  in  M in e  L i g h t in g ,”
C. S. C h u b b .

F rid a y , D e c e m b e r 6
I .E .E .—L o n d o n . M e a s u re m e n ts  a n d  T r a n s 

m is s io n  S e c tio n s . D iscu ss io n  o n  “ D e s ir a b le  
F e a tu r e s  o f P r o te c t iv e  R e la y s ,” o p e n e d  b y  C. 
R y d e r  a n d  F . H . B irc h . 5.30 p .m .

ILLUMINATING ENGINEERING SOCIETY, B IR 
MINGHAM.—D e b a te :  “ C an  th e  I .E .S . Code be 
P r o f i ta b ly  A p p lie d  to  I n d u s t r y ? ”  6 p .m .

INSTITUTE OF PHYSICS.—L o n d o n . " T h e  X- 
r a y  E x a m in a t io n  o f R a d io  V a lv e s ,” C. 
C ro x so n , fo llow ed  b y  “  M ag n if ie d  Im a g e s  ”  
( I n d u s t r i a l  R a d io lo g y  G ro u p ).
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Mortgages and Charges
N o t e . —  The Companies A ct o f  1908 provides that 

every mortgage or charge shall be registered within  
21 days after its creation, and tha t every company 
shall, in its annual summ ary , specify the total amount 
of debt due from  it in respect o f mortgages or harges. 
The following mortgages and charges have been 
registered. The total debt prior to the present creation, 
as shown in the annual summary, is given— marked 
with an *—followed by the date o f the summary ,  but 
such total m ay have been reduced.

S im m o n s  E l e c t r ic a l  a n d  W i n d in g  C o . ,  
L t d . ,  L o n d o n  W . C . — N o v e m b e r  4 ,  s e r i e s  o£ 
£1 0 0 0  ( n o t  e x c l u d i n g )  d e b e n t u r e s ,  p r e s e n t  
i s s u e  £ 5 0 0 ;  g e n e r a l  c h a r g e .  » N i l .  A p r i l  9 , 
1 9 4 0 .

A n g l ia n  R a d i o , L t d . ,  I p s w i c h . — N o v e m 
b e r  4 ,  £ 1  0 0 0  d e b e n t u r e ,  t o H .  T i b b e n h a m ,  
I p s w i c h ,  g e n e r a l  c h a r g e .

Satisfactions
E l e c t r ic a l  E n g in e e r in g  C o n s t r u c t io n  

C o . ,  L t d . ( f o r m e r l y  F r a n k  C u r t i s  ( E l e c 
t r ic a l  E n g i n e e r s )', L t d . ) ,  L o n d o n ,  W . —  
S a t i s f a c t i o n  N o v e m b e r  4 ,  o f  d e b e n t u r e  
r e g i s t e r e d  J u n e  9 ,  1 9 4 3 .

> Ia y -V a l e  E l e c t r ic a l  M a n u f a c t u r in g  
C o . ,  L t d . ,  L e i g h - o n - S e a . — S a t i s f a c t i o n  
N o v e m b e r  5 ,  £ 1  0 0 0 ,  r e e i s t e r e d  O c t o b e r  9 , -  
1 9 4 6 .

County Court Judgments
N o t e .— The publication of extracts from  the 

“  Registry! o f County Court Judgments ”  does not 
imply inability to pay  on the part o f the persons named. 
M a n y  o f the judgments m ay have been settled bettceen 
the parties or paid. Registered judgments are not 
necessarily fo r  debts. They m ay be actions. B u t the 
Registry makes no distinction. Judgments are not 
returned to the Registry i f  satisfied in the Court books 
tcithin 21  days.

E l m  R a d io  ( a  f i r m ) ,  1 1 0 2 , L o n d o n  R o a d ,  
L e i g h - o n - S e a ,  E s s e x ,  r a d i o  d e a l e r s .  
£ 1 7  1 6 s . I d .  O c t o b e r  1 .

H i l l i e r , M .,  4 8 6 ,  K i n g s l a n d  R o a d ,
L o n d o n ,  E . S ,  r a d i o  d e a l e r .  £ 1 3  3 s .  6 d .  
S e p t e m b e r  1 9 .

H u n t , A .  S .  a n d  C o .  ( a  f i r m ) ,  5 8 7 , 
L o n d o n  R o a d ,  I s l e w o r t h ,  M d d x . ,  e l e c t r i c a l  
c o n t r a c t o r s .  £ 1 6  9 s .  5 d .  O c t o b e r  1.

Orders for Discharge
S a n d s , C h a l o n e r  W i l k i n s o n ,  o f  a n d  c a r r y 

i n g  o n  b u s i n e s s  a t  H i g h  S t r e e t ,  K i n g s  
L a n g l e y ,  H e r t s .  E l e c t r i c a l  a n d  w i r e l e s s  
c o n t r a c t o r .  C o u r t — S t .  A l b a n s .  D a t e  o f  
O r d e r — O c t o b e r  2 2 ,  1 9 4 6 . D i s c h a r g e d  a s  
f r o m  N o v e m b e r  2 2 ,  1 9 4 6 .

E i s n e r , J o s e p h ,  S u n s h i n e  J o s e p h ,  R o m e  
B a r n e t t ,  a n d  O t a k i ,  T o k u i c h i  ( k n o w n  a s  
J o s e p h  T o k u i c h i  O t a k i )  t r a d i n g  t o g e t h e r  i n  
p a r t n e r s h i p  a s  T h e  L l o y d  E l e c t r i c  L a m p  
C o m p a n y  ( a  f i r m ) .  S . R a n g o o n  S t r e e t ,  
L o n d o n ,  E . C . 3 ,  a n d  l a t e l y  o f  4 ,  L l o y d s  
A v e n u e ,  L o n d o n ,  E . C . ,  w h o l e s a l e  e l e c t r i c a l

a c c e s s o r i e s  d e a l e r s .  ( S e p a r a t e  a p p l i c a t i o n  
o f  J o s e p h  E i s n e r . )  C o u r t — H i g h  C o u r t  o f  
J u s t i c e .  D a t e  o f  O r d e r — O c t o b e r  1 5 , 1 9 4 6 . 
D i s c h a r g e d  s u b j e c t  t o  c o n s e n t i n g  t o  j u d g 
m e n t  f o r  £ 5 0  b e i n g  e n t e r e d  a g a i n s t  h i m  
b y  t h e  O f f ic i a l  R e c e i v e r  a n d  p a y  £1  1 0 s . 
C o s t s  o f  J u d g m e n t .  N o t e . — £ 5 0 ' p a i d  t o  
O f f ic ia l  R e c e i v e r  i n  l i e u  o f  e n t e r i n g  u p  
j u d g m e n t .

Intended Dividends
B a r k e r , J o h n  R i c h a r d ,  r e s i d i n g  a n d  

c a r r y i n g  o n  b u s i n e s s  a t  T a n s h e l f  H o u s e ,  
F r o n t  S t r e e t ,  P o n t e f r a c t ,  a l s o  c a r r y i n g  o n  
b u s i n e s s  a t  1 S 3 , K i r k g a t e ,  'W a k e f i e ld ,  
f o r m e r l y  r e s i d i n g  a n d  c a r r y i n g  o n  b u s i n e s s  
a t  G i l l y g a t e ,  P o n t e f r a c t .  W i r e l e s s  d e a l e r .  
C o u r t — W a k e f i e l d .  L a s t  d a y  f o r  r e c e i v i n g  
p r o o f s — D e c e m b e r  2 ,  1 9 4 6 . T r u s t e e :
S a n d e r s ,  E d w i n  T h o m a s ,  2 9 ,  E a s t  P a r a d e ,  
L e e d s ,  O f f ic i a l  R e c e i v e r .

G r i f f i n , J a m e s  S t a n l e y ,  r e s i d i n g  a t  5 0 . 
H a v e l o c k  R o a d ,  L u t o n ,  B e d s ,  e l e c t r i c a l  
e n g i n e e r ,  a n d  c a r r y i n g  o n  b u s i n e s s  a t  1 0 8 , 
H i g h  T o w n  R o a d ,  L u t o n .  C o u r t — L u t o n .  
L a s t  d a y  f o r  r e c e i v i n g  p r o o f t s — N o v e m b e r  
2 9 ,  1 9 4 6 . T r u s t e e : P o l l i t t ,  T o m ,  6 ,  T h e  
P a r a d e ,  N o r t h a m p t o n ,  O f f ic ia l  R e c e i v e r .

Metal Prices
Monday, November 25 

Copper— Price Inc. Dec.
Best Selected (nom.).,.per ton £96 10 0 — —
Electro Wire bars ... „ £08 0 0 -— —
H.O. Wires, basis ... „ £112 5 0 — —
Sheet ... ... . ... „ £138 1 0 .0  — —

Bronze Electrical quality 
1% Tin—
Wire (Telephone) basis per ton £13-1 0 0 — —

Braes (60/40)—
Rod basis ..................  „  10 — —
W i r e ............................... „ f.3% d. — —

Iron and Steel—
Pig Iron (E. Coast He

matite No. 1) ...perton £8 19 0 — —
Galvanised Steel Wire 

(Cable Armouring)
basis 0.104 in. ... „ £33 0 0 10s.___ __

Mild Steel Tape (Cable 
Armouring) basis
0.04 in.)    £21 15 0 — —

Lead Pig—
English .................. „  £56 10 0 — —
Foreign and Colonial... „  £55 0 0 — —

Tin—
Ingot (minimum of 

99.9% purity) ... „ £384 0 0 —
Wire, basis ................ per lb. 4s. lo jd . —

Aluminium Ingots ...per ton £72 15 0 — —
S p e l te r ..............................  „ £55 0 0 — —
Mercury (spot) ... ' perbott. £25 0 0 — —
Prices of galvanised steel wire and steel tape supplied by 
O.M.A. Other metal prices supplied by B.I. Callender's 
Cables. Ltd. The latter prices are nominal only, and do 

not include any allowances for tariff charges.

THE ELEC TR IC IA N 2$ NOVEM BER 1946



TRANSFORMERS
1533

tisement of The General Electric Co., Ltd., Magnet House. K in g w y .  London, W .C.2
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3 - p h a s e  t r a n s f o r m e r ,  f i t t e d  

w i t h  1 3 2  k V  o n - l o a d  t a p  
c h a n g e r ,  a s  s u p p l i e d  t o  t h e  

C .E .B .



BRITANNIC 
CABLES

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

PA P ER  M A IN S  C A B LES , V A R N IS H E D  C A M B R IC  C.T.S. M IN IN G  

T R A IL IN G ,  " 1 V E R IT E ” IN S U L A T E D  C A B L E S  A N D  T H E R M O .  

P L A ST IC  C A B L E S  (P.V.C.) F O R  250 V O L T  L IG H T IN G  C IR C U IT S  

FO R  B U IL D IN G S  O F  A L L  TYPES.

BRITANNIC ELECTRIC CABLE AND CONSTRUCTION CO. LTD. 

IYER, BUCKS.

Telephone : Telegrams :

IVER  491 “ BRITANNIC, IVER .”

“ POW ERED BY H O W E LLS” No. I

1534

Courtesy of the 
W HARTON 

CRA NE & H O IST  
CO. LTD.

HOWELLS ( em o to r sc)  LTD.
Head Office & W orks:Hanley. STOKE-on-TRENT 

Branches at LO N D O N  MANCHESTER BRISTOL 
B IRM INGH AM  N EW CASTLE & G LASG O W

dm H.E. 2.
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Q k e W d 'u M c L P 1

The old way with in
dividual circuits employ, 
¡ng BSS.546 2, 5 and I5A. 
unfused plugs. To add 
further socket outlets is 
expensive and complicates 
the w iring still further.

The modern method 
with the domestic ring 
circuit Incorporating the 
D.S. “ one-size” fused plug 
and socket; any number 
of extra socket outlets can 
be added sim ply and 
cheaply.

FUSED PLUG 6 SOCKET 
230v

EU 46.

C O R E D  S O L D E R
Sole Manufacturers 
H. J. ENTHOVEN & SONS LTD., 230T H O R N T O N  RD., W EST  CRO YD O N , SURREY

Superspeed Special C o re d  So lde r
is essential to  th e  Radio and Electrical trades 
because—

•  It can be used for ra p id  w o rk  a t  m o d e r 
a te  b i t  t e m p e ra tu r e s  thus reducing risk 
of damage to  delicate components.

9  It speedily removes oxide film from copper 
conductors and soldering tags eliminating 
high resistance faults caused by dry joints.

9 The flux residue is hard, dry, non-con
ducting and absolutely non-corrosive.

Announcement of Dorman &  Smith Ltd.— Manchester— London— Glasgow
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YOU CAN'T STOP A MAN WITH A HOOD IDEA
4 Forgive me, Mr. Buttons, do ! . . . Expect me tomorrow . . 
I cannot stop . . M u st get hold of Lorival before they
go home tonight.’

' k  M an u factu rers who are considering the design o f  p la s tic  com 
pon en ts , com plete articles or packag in gs, are in v ited  to get in  
touch w ith  us. Our service includes consu lta tion , design and  
m anufacture in  p la s tic s , rubber an d  syn th etic  rubbers.

LORIVAL PLASTICS
U N I T E D  E B O N I T E  & L O R I V A L  L I M I T E D
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This type o f unit is operating perfectly in
INDIA, EAST & WEST AFRICA, 
MALAYA, EAST INDIA, ETC.

APPLY FOR BROCHURE TO
ST. MARY'S ROAD, MIDDLE GREEN , SLO UG H, B U C K S .

Telephone. LANGLEY ( b u c k s )  200/20/

The LINDLEY THOMPSON TRANSFORMER & SERVICE
CO., LTD.

Diaphragm and Cover. 

Temperature Calibration 

Filling P ip e _

Off Load Tapping Switch

NO M OI S T U R E  
NO S LUDGI NG  

OF OIL
NO SERVICE  

COSTS

600 KVA 3$ 50 ~  11000/400 Volts. 
PART OF A GOVERNMENT CONTRACT  

FOR IND IA

Designed to give
TROUBLE-FREE SERVICE under 
DAMP and HUMID CONDITIONS.
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SEE WHAT WE MEAN
SCRUTACT

* F U S E  G E A R  *
Fusegear to  be thoroughly efficient, 
demands—

( 1 )  strong, p ressure  - m ain - 
tained contacts and

( 2 )  facility fo r  instantaneously  
replaced cartridges—w it h 
o u t  tools.

Precisely. T hat’s w here “ SCRUTACT" 
exactly fills the  bill.

May w e tell you 
m ore ! W rite  us for a 
com plete description. D O N O V A N S

THE DONOVAN E LE C T R IC A L  C9 LT.° BIRMINGHAM. 9 
ELECTRICAL ENGINEERS AND STOCKHOLDERS.

'Ph o n e - S T E c h f o r d  2 2 7 7  (P .B .X .) ‘G ram s-O O N O V A N .B irm inoham

Specialists in Springs 
and Press W ork  
every known pur
pose in Electrical 
Engineering. Tech
nical leaders since
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mnnca

P H I L I P S  L A MP S  L T D , ,  ( L I G H T I N G  D E P T . )  
CENTURY HSE., SHAFTESBURY AVE., LONDON, W.C.2

D I S C H A R G E  

L I G H T I N G
FLUORESCENT

B r a n c h e s  a t :  B irm in gh am , B risto l, B lackb u rn , C a rd iff,
E d inburgh, G lasgow , Leeds, L iverpool, M an ch ester, N ew castle-on-T yne, N ottingham , S h e ffie ld  (222F>

LIGHI obi  Heavy In d u s try

Good lighting is as necessary to heavy engineering as are skilled manpower, plant and 
raw materials. Philips Discharge Lighting increases production while reducing fatigue, 
accidents and material spoilage. Philips Illuminating Engineers are at your disposal 
in all parts of the United Kingdom to give lighting advice without obligation.
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T A Y LO R  for the Best
in Test Equipment

1 F irst G rad e  Accuracy.

2 40 Ranges.

3 1000 o hm s per V o lt.

Four-inch m eter scale.

5 M ir r o r  and Knife  edge  
pointer.

6 Bu zzer fo r C on tin u ity  
Tests.

7 A u to m a t ic  overload  p ro 
tection.

Se lf-contained Resistance  
m easurem ents fro m  I 
O h m  up to  I M ego h m .

T h r e e  S e l f - c o n t a in e d  
c a p a c i t y  r a n g e s  w i t h  
external A .C . Supply.

L im ite d  supp lies o f these  
in stru m en ts are  now  
availab le. A l l  o rde rs are  
e x e c u t e d  i n  s t r i c t  
ro tation .

Price

£ 15.15.0

Please w rite  fo r technical brochure.

o r Electrical Instruments Ltd.
419-424 M O N T R O S E  A V E N U E .  S L O U G H .  B U C K I N G H A M S H I R E  
Tel: S lough  2J  381 (4 lines)  Grams: " T a y l i A s "  S l ough
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