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DEVICES for S C IE N C E  and INDUSTRY

The G.E.C. is foremost in the design, production and 
supply of radio valves and electronic devices as being 
essential links in thç national effort to secure a speedy 
victory.

Thermionic Valves, Cathode Ray Tubes and associated
Electronic Devices will in­
evitably become increasingly 
necessary in post-war applica- 
tion to scientific development 
in all spheres of electrical 
engineering and industry.

» K l  ^ e r e  a r e  j u s t  a  fe w  e x a m p le s  :—

i J M g  ±  Oscilloscopes for Industrial and
I «  3É Scientific Research

f  ' Valve Control Device and
À j m Ê / Î Æ Î  Electronic Switches

'ÊSÈÈÊ 9  Loud Speaking announcements
and Alarm Systems

High Frequency Heating

Instruments of all kinds

Advt. of The General Electric Co., Ltd., M agnet House, K ingsway, London, W .C .2.
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CAN’T  HEAR their own rattles
So  the/ say. W e  don’t know  much about snakes but we know  that 

it is possible for engineers to  get so used to  the drums and cymbals of 

their own machinery that they no longer notice them.

Sometimes they let the noise and vibration continue —  until they get trouble  

• w ith breakages, or tired machine operators, or dissatisfied customers. 

Eventually— not always at the beginning— we may get called in.

Then we go about things in our own way, w ithout guesswork or hunches, 

because we measure and analyse the vibrations with fine and accurate 

equipment, much of which has been developed in our own laboratories, and 

can generally w rite and ‘dispense’ an accurate prescription at once.

Because, you must understand, we are able to  design vibration —  

absorbing mountings which are definitely suitable for the frequencies 

and amplitudes we have identified, and we have at our disposal 

a perfect manufacturing technique with which we can carry those 

designs into practical effect.

The result is that we are practically always able to  cure the 

troubles brought to  us.

W hatever the character o f the vibration that troubles you, our 

wholehearted collaboration is at your service.

Metalastik Ltd., Leicester

The illustration shows 

the Metalastik F.S. 

type mounting, g iving  effective 

vibration and sound insulation, 

with additional definite location. 

The Metalastik rubber-to-metal 

weld gives an extraordinary high 

efficiency to these designs.
m e t a l a s t  ik:

▲
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RICHARD THOMAS & BALDWINS 
LIMITED.

COAL, SILICA BRICKS.

IRON, STEEL & BRASS CASTINGS, ROLLS.

STEEL BARS, SHEETS & PLATES.

BLACKPLATE & TINPLATES.

HEAVILY COATED TINNED, TERNE &  
LEADCOATED SHEETS & PLATES.

ELECTRICAL SHEETS, STAMPINGS & 
DIAPHRAGMS.

TANKS, CISTERNS, KEGS & DRUMS.

ALLOY STEEL INGOTS, BILLETS,
BARS & SHEETS.

•

ALUMINIUM ALLOY SLABS & SHEETS.

On A d m ira lty, W a r O ffice, A ir  M inistry, B o a rd  o f  Trade
an d other lists.
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SPECIFY BTH

BTH R U G B Y
T H E  B R I T I S H  T H O M S O N - H O Ü S T O N  C O M P A N Y  L I M I T E D .  R U G B Y .  E N G L A N

A346I/2

T R A D IT IO N A L  R E L lA ß lL IT Y

ELECTRIC MOTORS

o 
o
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WESTINCHOUSE
W rite  for descriptive pam phlet N o. 11

- W E S l A T -
CONSTANT VOLTAGE  
RECTIFIER EQUIPMENT
(jv i uAe w ith  hatfetuet

I n  a d d it io n  to  c o m p e n sa tin g  fo r  lo ad  v a r ia tio n s , 
th e  “  W e s ta t ”  C o n s ta n t  V o ltag e  R ectifie r E q u ip ­
m e n t w ill m a in ta in  th e  o u tp u t  vo ltag e  b e tw een  
lim its  of ±  1% a t c o n s ta n t  lo a d  fo r  m ain s 
v a r ia tio n s  o f ±  10%. A fte r  a m a in s  fa ilu re , w h en  
th e  b a tte ry  v o ltag e  is low , t h e “  W e s ta t”  au to - Typ icaM ,200 watt “W e sta t ’’

m a tic a lly  p ro v id es  a fa ir ly  heavy  ch arg e , w h ic h  Railwayfor floating batteries
ta p e rs  as th e  vo ltag e  reach es th e  specified level.

W E S T I N G H O U S E  B R A K E  & S I G N A L  C o . ,  L t d .
L Pew Hill H o u s e ,  C hi ppe n h a m , Wi I b s . _______ 1
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for

POWER 
TRACTION 

LIGHTING

W . T. GLOVER & CO. LTD.
TRAFFORD PARK, MANCHESTER, 17

Q  LOVERS R ABLES

B
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. . . and it wants A TLA S LAMPS  
because of the demand created by our 

large-scale advertising appearing in 
every main thoroughfare and regularly in 

the National and Provincial daily and evening 
papers and magazines. It pays you to supply 

this dem and; you get higher profits, 
attractive sales aids, and perfect 

freedom  to stock whatever make of other 
good lamps you like. W rite for terms to-day.

ATLAS LAMPS
N o th in g  be tter  has com e to lig h t

T H O R N  ELECTR ICA L IN D U ST R IES  LTD., 105-109, JU D D  ST., LO N D O N , W .C.1. 'Phone: Euston 1183 
Northern Branch: 55 , Blossom Street, Manchester. 'Phone.- Central 7461
N.E. Depot: 46, Sandhill, Newcastle-on-Tyne, 1. 'Phone: Newcastle 24068

T/16
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The  80,000 kV a transformer 
used for the test. The forerunner 
of 5-80,000 k V a  and  2-87,000 
kV a  n /66  kV  generator trans­
formers for the London Power 
Company ( BatterseaGenerating 
Station).

L A R G E  
P O W E R  T R A N S F O R M E R S
supplied by F e rra n ti-----
Over 9,000,000 kVa for 
voltages 33 kV and above 
Over 6,000,000 kVa for 
voltages 66 kv and above

Ferranti Large High 
Voltage G enerator  
Transformers are de­
signed on facts con­
firmed by full-scale 
practical tests.
In 1935 a Ferranti 
Generator Transform­
er of 80,000 kVa 66 
kV was tested to des­
truction by a series of 
14 fu ll-sca le  short 
circuit tests.

A  typical oscillogram showing 
1,420,000 maximum instantane- 
ous k V a  (720,000 kV a  sym­
metrica/ r.m.s. value.J

HOLL1N W OOD * LANCS.
L O N D O N  O F F I C E :  K E R N  H O U S E  • K I N  G S  W A Y  • W . C . 2 .
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Products o f B U R Y  FELT and 

EM PIRE R U B BER , combined and 

fabricated at Dunstable, played 

a vital part in contributing to  the 

success o f special equipment used 

on vehicles in various amphibious 

landings.

D U N STA BLE - B ED FO R D SH IR E
------------------- Phone DUNSTABLE S33 ------------------

HUDCAR MILLS - BURT - LANCS
  Phone : BURY 876------------------------
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Plastics for all types of electrical 
appliances— from the beautiful and 
decorative to the scientific and technical.

Plastics —  the material with good 
dielectric properties, non-corrosive 

and colourfast.

W e  shall be happy to assist you with 

your post-war problems.
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I M P R O V E  Y O U R  L I G H T I N G  i n  c o n s u l t a t i o n  w i t h  
- M E T R O V I C K S  I L L U M I N A T I N G  E N G I N E E R S
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KEX PRODUCTS

LOOKING AHEAD
For many years now large users o f Lubber, Cork, 
Leather and similar materials, have turned to 

Kautex fo r  a solution to their problem. The uses fo r  
this well-known combination of Cork and Rubber 
have been greatly extended during war-time. In 
addition other goods manufactured by Kautex 
Elastics Ltd. and Associated Companies have 

taken their place alongside their older established 
products. Looking ahead 'to a not too fa r  distant 
future when all these products will require wider 

recognition it has been decided to merchandise all 
the main products, manufactured by Kautex Plastics 
Ltd. and Associated Companies, under 
a title that includes the word KEX.

So, when looking ahead, look fo r  a Kex 
product as a solution to your problems.

Kautex Plastics Ltd
Elstree, Herts. Elslree 1777

i

V*.
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M A N U F A C T U R E R S ’ S U P P L I E S  S E C T I O N

INSULATING MATERIALS 
INCLUDING BAKELITE 
SHEETS, RODS, TUBES, 
AND WASHERS . . .
A ll special Machine Parts 
quoted for. Large stocks held 
of Fibre, Leatheroid, Press-

?ahn, Insulating C loth  and 
apes. Black A d  hesi ve Tape.etc.

Actual Manufacturers for over 25  years. 

Hi C LARKE & CO. (M an ch e ste r) 
LTD.

A t la s  W orks, Patrio ro ft, 
M a n c h e ste r

Te lephones : Eccles 2001-2-3-4-5.

BROWNING’ S ELECTRIC

BOLEYN CASTLE, 
UPTON PARK, E.13

T e lephone: G ran gew oo d  4004/5

1,000
E L E C T R IC  M O T O R S  

D Y N A M O S
IN  STOCK

REPAIRS, REW INDINC 
RECO N D ITIO N IN G  and 

TESTING

DYNAMO & MOTOR R f  P A IR S  
LTD.

wemblev P ark  W orks W EM BLEY  
Telephone : W EM BLE Y  3121/2

INSTRUM ENT WIRES 
INSULATING MATERIALS

W EST INSULAT ING  COMPANY 
LTD.

2, A B B EY  ORCHARD STREET, 
W E8T M IN 8TER, LONDON, 8.W.1

HEALEY MOULDINGS LTD.,
Tamebridge, West Bromwich 

Road, Walsall.
Tel. No. Walsall 5676-7-8 

A ll types Plastic Mouldings.

Let
BIO ELECTRICS LTD.

___________ Quote

22, Pitt Street, 
GLASGOW, C.2

Telegrams: Biobar Glasgow. 
’Phone: G lasgow.Central 4313.

MICA AND M ICANITE 
SHEETS, in Moulding, C om ­
mutator, Flexible and Heater 
qualities, Pure Mica Tubes, 
W ashers, Shapes, etc. Micafo- 
lium, Mica Paper, Mica C loth, 
Slot Insulation, etc. Pure Mica 
cut to  size and calibrated.

A L L  SPECIAL M A C H IN E  
W O R K  IN  M ICA A N D  

M IC A N ITE .
Actual M anufacturers for over 25  years

H. CLARKE & CO. (M a n ch e ste r)
Lt d ,

A tla s  W orks, Pa trlcro ft, 
M a n ch e ste r

Telephone«: Eccles 2001-2-3-4-5.

WELDED R IN G S , H O O K S ,  e tc . (
A . J.H P R A TTf Ar S O N S . L T O  
9, Woodbridge S t .,  Clerkenwell, E.C 1

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

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

W A TFO R D
P H O N E  '.V A T FO K D  44?4

The 50-range Universal 
AvoMeter Model 7 

The 40-rangeK Universal * AvoMeter 
Universal AvoMinor * D.C. AvoMinor 
Avo Valve Tester * Avo Oscillator 
Avo Test Bridge * Avo Bonding Meter 

Avo Milliohmmeter, &c.
W rite  for fully descriptive literature► 
Sole Proprietors and Manufacturers : 

Autom atio  Coil W inder &  
E lectrica l Equipm ent Co., Ltd., 
W in d e r  H ouse , D o u g la s  Street, 
London , S .W .I.  Victoria 3404-8

MICA
DP ses 

DOAPHIRAGMS 
E DE/A EN T STROPS 

C 0 N D E N S E IR  P L A T E S  
S T O V E  P A N E L S  

R A W  MOCA 
W A S H E R S

etc.

R ITIS H  M ICA C°LT-° -B E D F O R D .

PRESSPAHN.LTD.
Electrical Insulative M aterial M anufacturers

E S T. 1900

Telephone : 
B R A D F O R D  5050

Telegrams A Cables : 
• P R E S S P A H N ” 

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

38 W E L L  ST., BRADFORD, England

11979239
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MISCELLANEOUS ADVERTISEM ENTS
TENDERS

€ I T Y  A ND  C O U N T Y  BOROUGH  OF B E L F A S T  
E L E C T R I C I T Y  D E P A R T M E N T  

STORES

r T1ENDERS a re  inv ited  fo r th e  supply  of the  
A u n d erm en tio n ed  m a te r ia ls .

F o rm  No.
4.’ S pare  P a r ts  fo r M echanical S tokers an d  

A sh Conveyor®.
6. Refined B itum en .
9. F eed er an d  Section P illa rs . 

tO. A rm ouro lad  Com pound F illed  6600 Volt 
S w itcbgear.

11. M eters an d  In s tru m e n t T ran sfo rm ers.
14. L.T. F use  U n its , H ouse Service Cut-Outs 

an d  H ouse Service C onnector Boxes.
15. S ta tic  T ran sfo rm ers.
16. Y.B. an d  P .I. Cables an d  C ast Tron Jo in t  - 

Boxes.
22. B a re  H a rd  D raw n H igh C onduc tiv ity  Cop­

p e r C onductors an d  P .B .J. In su la te d  
Cables.

25. O verhead L ine M ateria ls .
29. Y.I.R. E lec tric  Cables, W ires an d  Flexible s.
30. E le c tric  Lam ps.
31. O ilskin C oats, T a rp a u lin s , R ubber J o in t­

ing , etc.
33. Sw itch T rip p in g  B a tte r ie s  an d  C harg ing  

E quipm ents.
N ote.—Form® Nos. 29, 30 an d  3H a r e  in respec t 

of m a te r ia ls  w hich  sh a ll  be  supplied  to 
a n y  D e p a rtm e n t o f  th e  C orporation . 

Form® of T ender and  f u r th e r  p a r t ic u la rs  
m a y  be o b ta in ed  from  th e  C ity  E lec trica l 
E ng in eer an d  G eneral M anager, E a s t B ridge 
S tree t, B e lfast.

Sealed T enders, on official form s only, en­
closed in  th e  envelope supp lied  w ith  th e  
T en d er F o rm , endorsed  w ith  th e  n a m e  an d  
ad dress of th e  firm  ten d e rin g  a n d  m ark ed  

Tender fo r  S tores, E le c tric ity  D ep artm en t,” 
m u st be lodged w ith  th e  'undersigned n o t la te r  
th a n  4 p.m . on T uesday, 6th M arch, 1945.

An official rece ip t m u s t be  o b ta in ed  fo r  each 
te n d e r  delivered  b y  han d . T enders sen t by 
post should  be  reg istered .

JOHN DUNLOP,
Town Clerk.

C ity  H all, B elfast.

FOR SALE

D  OTARY CONVERTOR, in p u t 420 volts, 28 
-■^amps., o u tp u t 300 volts, single-phase, 50 
cycles. Speed 1,500 r.p .m . P u rch ased  in 1930 
an d  h a d  very  l i t t le  use. A lso single-phase 
stepdow n T ran sfo rm er, p r im a ry  voltage 300. 
secondary  vo ltage 230. — S ecre ta ry , W ar 
M em orial H osp ita l, H igh W ycombe.

|  AMP Lowering and Sue pension Gear, T.K.S., 
‘ -'lead and other Cables, Winohes (hand), 
hundreds of thousands in use, Searchlights  
(sale or hire), Carbon rods. Ebonite, Fibre. 
Hightensite, Porcelain House-wiring and other 
Cleats, Reels and Knobs, Mirrors, Lenses, eto.
-London Electric Firm, Croydon.

PLANT WANTED

U RGENTLY w anted  M egger C ircu it T ester 
(b a tte ry  type. 0-300, ohm s.).—T he “ G reat 

Met ” L td ., 75, K in n e rto n  St., K n igh tsb ridge ,
S .W L

PATENT AGENTS

M  E W  B  U R N,  E L L I S  &  C O . ,
PATENTS. DESIGNS AN D  TRADE MARKS.

70 & 72, Chancery Lane, London, W.C.2. 
Grams: “ Patent, London.”  Phone: Holborn 0437 (2 lines) 

And at— N E W C A S T L E  : 3, St. Nicholas Buildings.

Indispensable 
to  Radio Service 

Engineers. Makes 20 
tests. In teresting  Booklet 

on request. Prom  all W hole­
salers or direct. Send for leaflet R4.

R U N  B A K E N  MANCHESTFP./

S H E E T S
AND

S T A M P IN G S
FOR THE ELECTRICAL TRADE

JOSEPH SANKEY&SONS, LÜL
BILSTON

L O N D O N  : 168, R E G E N T  S T ., W . l
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THE STEEL PLATE BATTERY
These batteries are in use wherever the 

Services require M A X I M U M  R EL IA B IL IT Y .  

Although supplies are temporarily restricted, 

we would welcome your enquiries.

/3 u À M ~ Ü Ju  O. S k ip
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Fair Trading
T H O U G H  i t  m u s t  n o t  b e  in fe r re d  

t h a t  in  i ts  d e a lin g s  w ith  th e  p u b lic , 
t h e  'e lectrica l in d u s t r y  h a s  in  a n y  p e r io d  
o f  i t s  h is to ry  b e e n  u n d u ly  c ritic ise d , i t  is 
a  f a c t  t h a t  s in ce  th e  1926 E le c tr ic i ty  A c t 
b e ca m e  law , th e  in d u s t r y  h a s  o p e ra te d  
u n d e r  a  v o lu n ta ry  sy s te m  of fa ir  t r a d in g  
in  w h ich  th e  w e lfa re  o f Ithe c o n su m er 
is  a s  m u c h  th e  c o n ce rn  of th e  in d u s t r y  as 
is  t h a t  o f th e  m a n y  se c tio n s  w h ic h  go to  
m a k e  u p  i ts  t r a d in g  m ac h in e ry .

T h is  s p ir i t  o f f a ir  t r a d in g  f ir s t  fo u n d  
m a te r ia l  e x p re s s io n •> in  “ C o m m itte e  D ” 
a n d  in  1933 t h a t  b o d y  g a v e  w a y  to  th e  
F a i r  T ra d in g  C ouncil, c h a rg e d 1 w ith  th e  
t a s k  of fo rm u la t in g  a n  a g re e d  co d e  of 
t r a d in g  p ra c t ic e  fo r g en era l a d o p tio n . I n  
1936 th e  C ouncil p u b lish e d  i ts  f i r s t  t r a d ­
in g  p o licy , i t s  seco n d  in  1939 a n d , a s  is 
g e n e ra lly  w ell k n o w n , v o lu n ta ry  a c c e p ­
ta n c e  b y  th e  m a jo r  in te re s ts  o f  th e  in d u s ­
t r y  o f  th e  C o u n c il’s ru lin g , p ro v e d  of 
c o n s id e ra b le  b e n e f it  to  b o th  th e  p u b lic  
a n d  th e  in d u s t r y  u p  to  th e  o u tb re a k  of 
t h e  w ar. w h e n  b y  v i r tu e  o f th e  v a r io u s

S u p p ly  O rd e rs , t r a d in g  b e ca m e  co n tro lled  
a n a  n o rm a l p ro c e d u re  w a s  in te r ru p te d .

D u r in g  th e  w a r  y e a rs  th e  w o rk  of th e  
C ouncil h a s  b e en  less p u b lic ise d  a n d  i ts  
p ro g re ss  is  n o t  in  co n seq u en ce , so gener- 
a ily  a p p re c ia te d . I t  m a y  b e  n o w  u n d e r ­
s to o d , h o w ev er, t h a t  th e  w o rk  h a s  gone 
o n ;  t h a t  th o s e  p u b lic  sp ir i te d  e n th u s ia s ts  
w h o  fo rm  i t s  m em b e rsh ip — in  s p i te  o f 
e n e m y  a c tio n , te d io u s  ra ilw a y  jo u rn e y s  
and. o th e r  in co n v e n ien c es— h a v e  d u rin g  
th e  p a s t  fiv e  y e a rs  f a c i l i ta te d  d iscu ssio n s 
w ith  re s p e c t  to  p r ic e  re g u la tio n  to  a  d e ­
g ree  w h ic h  h a s  b e e n  m o s t  b en efic ia l to  
th e  in d u s try .

T ra d in g  c o n d itio n s  d u r in g  th e  w a r 
y e a rs  c a n n o t re a so n a b ly  b e  e x p e c te d  to  
b e a r  m u c h  re sem b lan c e  to  th o s e  w h ich  
w ill o b ta in  a f te r  th e  w ar, and) th e  F a i r  
T ra d in g  C ouncil h a s , in  co n seq u en ce , b e e n  
co n s id e rin g  w h a t  ch an g es, i f  a n y , sh o u ld  
b e  m a d e  in  i t s  p o lic y  to  m e e t  th e  a lte re d  
c irc u m s tan c es . E a r ly  p ro p o sa ls  w ere  
b a se d  on  a  c o n c e p tio n  o f  c o m p u lso ry  
a g re e m e n ts , th e  b re a k in g  of w h ich  w o u ld  
r e s u l t  in  u n p le a s a n t  a c tio n , b u t  b e t te r  
re a so n in g  p re v a ile d  a n d  th e  C ouncil no w  
ta k e s  th e  v iew  t h a t  w h e th e r  o r n o t  a  m a n ­
d a te  w as possib le , a  m o re  s a t is fa c to ry  
p o s itio n  w o u ld  b e  c re a te d  b y  th e  C ouncil 
e s ta b lish in g  o n  a  v o lu n ta ry  b a s is  b e tw e e n  
a ll in te re s te d  sec tio n s  o f th e  in d u s try ,  
th e  p rin c ip le s  o f good  t r a d in g  p ra c tic e  
a n d  p ro m o tin g  t h e  u se  th e re o f  b y  a ll e n ­
g ag ed  in  th e  in d u s try .

T h e  e le c tr ica l in d u s try ,  th o u g h  h ig h ly  
e n th u s ia s t ic , is  e s se n tia lly  honesit b o th  in  
i ts  d e a lin g s  w ith  i t s  o w n  t r a d in g  sec tio n s  
a n d  th e  p u b lic . T h is  is  sh o w n  no  m o re  
co n v in c in g ly  t h a n  b y  th e  f a c t  t h a t  d is ­
c o u n ts  a n d  o th e r  t r a d e  m a t te r s  h a v e  on 
o ccasion  b e e n  s e t t le d  to  th e  a d v a n ta g e  
of th e  c o n su m er a t  th e  e x p en se  of th e  in ­
d u s try ,  i t  b e in g  re a lised  t h a t  th e  u l t im a te
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p ro s p e r i ty  o f  th e  l a t t e r ,  r e s ts  n o t  so m u c h  
in  th e  h a n d s  of th e  m a n u fa c tu re r ,  th e  d is ­
t r ib u to r  o r th e  c o n tr a c to r ,  a s  u p o n  th e  
goodw ill o f  th e  g e n e ra l p u b lic , a n d  th e  
o fferin g  of a p p lia n c e s  a t  a  fa ir  ancl e c o n o ­
m ic  p rice . T h e  p o lic y  a d v o c a te d  b y  th e  
P a i r  T ra d in g  C ouncil, fo rm e d  o n  th e s e  
lin es, h a s  a lw a y s  b e e n  o p e n  fo r g e n e ra l 
a c c e p ta n c e  a n d  r e p re s e n ts  a  g e n e ra l b a s is  
u p o n  w h ic h  n e g o tia tio n s  o n  t r a d in g  b e ­
tw e e n  v a r io u s  se c tio n s  o f t h e  in d u s t r y  
c a n  ta k e  p lac e , a n d  a s  a  r e s u l t  of w h ic h  
a g re e m e n ts  m a y  b e  e n te re d  in to  b e tw e e n  
th e  v a r io u s  t r a d e  a sso c ia tio n s  c o n ce rn ed . 
T h e re  is  iin t h e  p o lic y  n o  su g g e stio n  of 
e lim in a tin g  c o m p e tit io n , n o  su g g e stio n  of 
lo ss  o f in d iv id u a li ty ,  b u t  m e re ly  a n  a c c e p ­
ta n c e  b y  a ll  p a r t ie s  o f th e  f a c t  t h a t  fa ir  
t r a d in g  w ill p ro d u c e  fo r  th e  t r a d e r ,  th e  
in d u s t r y  a n d  th e  c o n su m er, th e  b e s t  
re su lts .
Plea for U n ite d  F ro n t

TH E  C o u n c il h a s  in  t h e p a s t  b e e n  r e p re ­
s e n ta t iv e  o f th e  m a jo r i ty  o f th e  

se c tio n a l in te r e s ts  o f  t h e  in d u s try ,  b u t  i t  
is  th e  in te n t io n  of th e  C o uncil to  p u b lis h  
w i th in  th e  n e x t  few  m o n th s  a  b e w ly  d ra w n  
u p  p o lic y  b a se d  o n  th e  r e s u l ts  o f a  re v ie w  
of th e  c irc u m s ta n c e s  a s  n o w  e x is tin g  
w h ic h , i t  is  h o p e d , w ill a t t r a c t  to  i t  th e  
s u p p o r t  o f th e  w h o le  o f th e  e le c tr ica l i n ­
d u s try .  I t  m u s t  n o t  b e  in fe r re d  fro m  th is  
t h a t  th e  ro a d  so f a r  t ra v e lle d  b y  th e  
C o u n c il l ia s  b e e n  u n d u ly  s to n e y , f a r  fro m  
i t — b u t  th e re  a r e  c e r ta in  s e c tio n s  o f th e  
in d u s t r y  w h ic h  ‘’s till  w ith h o ld  th e i r  s u p ­
p o r t .  T h e  c h a n g e s  w h ic h  th e  C o uncil i n ­
te n d s  p u t t in g  in to  e ffec t a re  d e s ig n ed  a s  
f a r  a s  p o ss ib le  to  o v e rco m e  th e  d ifficu l­
t ie s  w h ic h  in  t h e  p a s t  h a v e  a c te d  a g a in s t  
r e p re s e n ta t io n  of th e  w h o le  in d u s try ,  a n d  
th o se  w h o  w ish  th e  e le c tr ica l t r a d e  w ell, 
c a n n o t  b u t  h o p e  t h a t  th e  a m b it io n s  of 
th e  C ouncil w ill b e  rea lised .
I .E .E .  A w a rd s

T H E  a c t io n  o f th e  I .E .E .  C o u n c il in  
e le c tin g  M r. J .  S. H t g h f i e l d  a n  h o n ­

o ra ry  m e m b e r  o f th e  in s t i tu t io n ,  a n d  in  
a w a rd in g  th e  tw e n ty - th i r d  F a r a d a y  
m e d a l  t o  D r. C. C. P a t e r s o n , w ill ’h a v e  
th e  a p p ro v a l  o f e v e ry o n e  in  th e  in d u s try .  
M r. H i g h  f i e l d  is  e sp ec ia lly  w ell k n o w n  
fo r h is  w o rk  in  t h e  su p p ly  field , fo r  a m o n g  
h is  m a n y  c o n tr ib u t io n s  to  th is  fo rm  of 
e le c tr ic a l en g in e e rin g  h e  o r ig in a te d  th e  
c lo sed  b a r  sy s te m  fo r  sw itc h g ea r , d isc o v ­
e re d  th e  re a so n  fo r  t h e  fa ilu re  o f h . t .

a l te rn a to r  w in d in g s , a n d  in tro d u c e d  to  
th is  c o u n try  th e  T h u ry  sy s te m  of h ig h - 
v o lta g e  d.c. c o n s ta n t  c u r re n t  g e n e ra tio n  
a n d  d is tr ib u tio n . D r. P a t e r s o n  is  b e s t  
k n o w n  fo r h is  w o rk  in  th e  a d v a n c e m e n t  
of e le c tr ica l re sea rc h , a n d  in  p a r t ic u la r  fo r 
h is  c o n tr ib u t io n s  to  th e  in v e s tig a tio n s  
in to  n e w  m e th o d s  of a r tif ic ia l  l ig h tin g  
a n d  in to  e le c tro n ic  d e v e lo p m en ts . H e  
w as, to o , la rg e ly  re sp o n s ib le  fo r  b u ild in g  
u p  th e  e le c tro - te c h n ic a l a n d  p h o to m e tr ic  
d e p a r tm e n ts  o f  th e  N . P . L .  H e  h a s  b e en  
d ire c to r  o f th e  re se a rc h  la b o ra to ry  o f  th e  
G .E .C . a t  W em b ley  s in c e  i ts  in c e p tio n , 
g u id in g  th e  w h o le  o f i t s  a c t iv it ie s  w h ich  
r a n g e  fro m  th e  h e a v y  en g in e e rin g  fie ld  
to  e lec tro n ics . B o th  M r. H i g h f i e l d  a n d  
D r. P a t e r s o n  a re  p a s t  p re s id e n ts  o f t h e  
in s t i tu t io n .
Electrical Research

T H E  r e p o r t  w h ic h  th e  E .R .A . C o u n c il 
is  to  p re s e n t  a t  th e  a n n u a l  m e e tin g  o f 

th e  a s so c ia tio n  to d a y , F r id a y , sh o w s t h a t  
d e sp ite  th e  a t t e n t io n  w h ic h  h a s  b e e n  
g iv en  to  p ro b le m s  c o n n e c te d 1 w ith  th e  w a r  
e ffo rt, th e  n e e d s  o f in d u s t r y  h a v e  b e e n  
m e t  t o  a  v e ry  s a t is fa c to ry  deg ree . S in ce  
th e  p u b lic a tio n  o f th e  l a s t  r e p o r t  t h e  
E .R .A . h a s  u n d e rg o n e  a  n u m b e r  o f 
d o m es tic  c h a n g e s  b u t  th e  a d m in is t r a t iv e  
a b il i ty  o f  i ts  l a te  d ire c to r , M r. E . B . 
W e d m o r e ,  w as su ch  t h a t  th e  w o rk  o f 
th e  a sso c ia tio n  h a s  b e e n .in  n o  w a y  in te r ­
r u p t e d  b y  th e  ch an g es. T h e  r e p o r t  is  
d e a l t  w i th  a t  som e le n g th  e lsew h ere  in  
th is  issue, a n d  fro m  th e  d e ta i ls  g iv en  i t  
w ill b e  a p p a r e n t  to  e v e ry o n e  t h a t  th e  
a s so c ia tio n ’s c o n tr ib u t io n  to  th e  su ccess  
o f  th e  in d u s t r y  is  re w a rd  fo r th e  co n fi­
d e n c e  p la c e d  in  it. The. n e x t  p re s id e n t  o f 
th e  a s so c ia tio n  is  non© o th e r  t h a n  S ir 
A r t h u r  P . M. F l e m i n g ,  a n d  a s  a  le a d e r  
o f re se a rc h  h im se lf  h is  a d d re ss , w h ic h  w ill 
fo llow  th e  a n n u a l  m e e tin g  a n d  luncheon ,, 
w ill b e  o f sp e c ia l in te re s t .
T h e  E .R .A . and E x p o rts

T H E  n e e d  fo r  o u r  d ev e lo p in g  e le c tr ic a l 
te c h n iq u e  b e y o n d  th e  p o ss ib le  scope, 

o f  o th e r  c o u n tr ie s  w a s  e m p h a s ise d  b y  S ir 
A r t h u r ,  a s  c h a irm a n  of th e  I .E .E .  S u b - 
C o m m itte e  c o n ce rn ed  w ith  th e  tr a in in g  o f  
e n g in eers , i n , h is  p le a  fo r  a  h ig h e r  s t a n ­
d a rd  of a b i l i ty  a n d  e d u c a tio n  a m o n g  p r o ­
fessio n a l en g in e ers , tech n ic iaa is  a n d  c ra f ts ­
m en . T h is  n e e d  b eco m es m o re  a p p a r e n t  
w h e n  i t  is re a lis e d  t h a t  lo ca l m a n u fa c tu re  
h a s  a lre a d y  b e g u n  in  m a n y  o v e rsea s
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c o u n tr ie s  fo rm e rly  im p o r t in g  fro m  G re a t  
B r i ta in ,  a n d  t h a t  th is  w ill a s su re d ly  c o n ­
t in u e  a f te r  th e  w a r. T o  re co v e r  th e se  
m a rk e ts  i t  w ill th e re fo re  b e  n e ce ssa ry  
fo r  th e  in d u s t r y  to  m a n u fa c tu re  n o t  
e q u ip m e n t o f th e  ty p e  w h ich  c a n  b e  r e a d ­
ily  m a d e  o v e rsea s, b u t  to  p ro d u c e  p la n t  
a n d  a p p a r a tu s  fo r  n e w  p u rp o se s , a n d  
e q u ip m e n t w h ic h  is  b e y o n d ’ th e  m a n u ­
f a c tu r in g  a b il i ty  o f o v e rse a s  c o u n trie s . I n  
t h is  re s p e c t  th e  E .R .A . h a s  a lre a d y  sh o w n  
re m a rk a b le  in i t ia t iv e  and! le d  th e  in d u s ­
t r y  in  m a n y  c a ses  f a r  b e y o n d  th e  p ace  
s e t  b y  o u r  o v e rsea s  c o m p e tito rs . T h e  w o rk  
i t  h a s  in  h a n d , to g e th e r  w i th  th e  in v e s ­
t ig a t io n s  y e t  to  b e  d o n e  sh o w  t h a t  th e  
a sso c ia tio n  is  y e a r  b y  y e a r  g ro w in g  in  
im p o r ta n c e —a  c o n tr ib u to r  to  th e  c a p tu re  
o f w o rld  tra d e .

E q u ip m e n t for P o s t-W a r D evelopm ent

IN  o rd e r  to  m a in ta in  e m p lo y m e n t a t  
t h e  h ig h e s t p o ss ib le  lev e l o n  th e  c o n ­

c lu s io n  of h o s ti li t ie s , o r a s  a n d  w h e n  w ar 
c o n tr a c ts  a re  te rm in a te d ,  u n d e r ta k e r s  a re  
b e in g  a sk e d  to  c o n s id e r  th e  p la c in g  of 
o rd e rs  fo r su c h  e q u ip m e n t a s  m e te rs , 
sw itc h g ea r, a n d  tra n s fo rm e rs , o n  th e  
u n d e r s ta n d in g  t h a t  th e  C o m m iss io n ers 
a re  p re p a re d  f a v o u ra b ly  to  co n sid er 
a u th o r is in g  th e  a c q u is i t io n  o f th e  n eces­
sa ry  c o n tro lle d  m a te ria ls .  I t  m u s t  
n o t  b e  in fe r re d  fro m  th is  th a tt th e re  
c a n  b e  a n y  r e la x a t io n  fo r th e  
t im e  b e in g  in  th e  r e s t r ic tio n s  o n  new  
d e v e lo p m e n t o r  c o n n e c tin g  n ew  c o n ­
su m ers, th o u g h  th is  a s p e c t  o f th e  m a t te r  
is  c o n s ta n t ly  b e in g  k e p t  in  m in d  ; th e  id ea  
b e h in d  th e  p la c in g  o f  o rd e rs  fo r se rv ic in g  
e q u ip m e n t is  t h e  m a in te n a n c e  of c o n ­
t in u o u s  e m p lo y m e n t i n  w o rk s  w h ic h  a re  
a t  p re se n t , o r  h a v e  b e e n , en g ag ed  on w ar 
p ro d u c tio n . A ll u n d e r ta k in g s  h a v e  s u b ­
s ta n tia l  r e p la c e m e n t o rd e rs  a w a itin g  th e  
d a y  w h e n  m a n u fa c tu re rs  c an  h o p e  to  
s a t is fy  th e m , a n d  th e  su g g e s tio n  u p o n  
w h ic h  th e  n o te  is  b a se d 1 in fe rs  t h a t  b y  
p la c in g  th o se  o rd e rs  n o w  i t  is lik e ly  to. 
r e s u l t  in  th e i r  b e in g  e x e c u te d  w ith in  a  
re a so n a b le  p e rio d .
A B roadcast on L ig h tin g

RE A D E R S  w h o  lis te n e d  to  th e  B .B .C . 
E u ro p e a n  S erv ice  o n  F e b r u a ry  1, w ill 

n o  d o u b t  h a v e  h e a rd  th e  vo ice  o f M r. R . 
F r e e t h  of th e  E .L .M .A . B u re a u , te ll  how  
B r i ta in  wTill a f te r  th e  w a r  b e  one  o f th e  
b e s t  l ig h te d  c o u n tr ie s  in  th e  w o rld . M r. 
F r e e t h  is no  s tra n g e r  to  th e  m ic ro p h o n e

fo r h e . h a s  o n  o th e r  o ccasions d o n e  h is  
b e s t  to  m a k e  E u ro p e a n  lis te n e rs  c o n ­
sc io u s o f ithe im p o r ta n c e  of g o o d  lig h tin g , 
w h ile  in  ¡his l a s t  b ro a d c a s t  h is  e x p la n a ­
t io n  o f  h o w  th e  f lu o re sce n t la m p  w a s  p io ­
n e e re d  in  th is  c o u n try  a n d  w id e ly  d e ­
v e lo p e d  b y  th e  U n i te d  S ta te s  m a y  d o  
so m e th in g  to  g ive  th e  B r i t is h  la m p -m a k e r  
a  l i t t le  o f  th e  c re d i t  w h ic h  is  d u e  to  h im . 
Continental T ra d e  Possibilities

TH E  c o n ta c ts  w h ic h  ¡have b e e n  m a d e  
b e tw e e n  th is  c o u n try  a n d  th e  C o n tin e n t 

d u r in g  th e  la s t  five  y e a rs  h a v e  b e e n  su c h  
t h a t  l i t t le  o p p o r tu n ity  h a s  b e e n  a ffo rd ed  
fo r  p re se n tin g  th e  a d v a n c e s  m a d e  in  B r i ­
t is h  e le c tr ica l d e v e lo p m en t, th o u g h  th e  
C o n tin e n t  w ill n o  d o u b t  ta k e  fu ll a d v a n ­
ta g e  of su c h  a d v a n c e s  in  i t s  re b u ild in g  
p ro g ram m es . T h e  ta lk s  o n  lig h tin g  w h ich  
a re  th e  s u b je c t  o f th is  n o te , a re  th e r e ­
fo re  d o u b ly  w elcom e in  t h a t  th e y  n o t  
o n ly  se rv e  t o  “  sh o w  th e  flag  ”  b u t  th e y  
a lso  m a k e  k n o w n  to' lis te n e rs  so m e th in g  
o f  o u r  p o s t-w a r  in te n tio n s1. W ith  so  m u c h  
to  b e  d o n e  in  th e  w a y  of re -e q u ip p in g  
in d u s t r y  in  E u ro p e ,, w i th  so m u c h  h o u se  
b u ild in g  to  b e  u n d e r ta k e n , i t  is  j u s t  a s  
w ell t h a t  o u r  C o n tin e n ta l  f r ie n d s  sh o u ld  
b e  k e p t  a d v is e d  o f w h a t  th e  B r i t is h  l ig h t ­
in g  in d u s t r y  h a s  t o  offer, fo r  h a v in g  b e en  
in  e n e m y  o c c u p a tio n  so  lo n g  m o s t  o f th e i r  
in fo rm a tio n  w ill be  o u t  o f d a te .
E le ctric ity  in Gas Kitchens

IN  o p e n in g  th e  gas in d u s t r y ’s k itc h e n  
p la n n in g  e x h ib i t io n  a t  D o r la n d  H a ll, 

R e g e n t  S tre e t ,  o n  M o n d a y , L o r d  W o o l -  
t o n ,  M in is te r  o f R e c o n s tru c tio n , sa id  he  
w as g la d  to  see t h a t  e le c tr ic ity  h a d  b e e n  
in c lu d e d 1 w h e re  i t  w a s  m o s t  u sefu l. I t  
w a s  a  t r ib u te  to  th e  g as  in d u s t r y ’s b ro a d -  
m in d e d n e ss  a n d  b u s in e ss  a cu m en , in  
g iv in g  re co g n itio n  to  th e  f a c t  t h h t  e lec­
t r ic i ty  c a n n o t b e  d isp e n se d  w ith  a l to ­
g e th e r  in  a  m o d e rn  k i tc h e n , b u t  c an  b e  
u se d  w ith  a d v a n ta g e  fo r  (lighting a n d  fo r  
th e  e x tra c t io n  of c o o k in g  o d o u rs  w h e n  
th e  m a jo r  o p e ra t io n s  a re  b y  gas. 
W h ile  th e  tw o  se rv ice s c a n  b e  c o m p le ­
m e n ta ry  a n d  a l te rn a t iv e ,  e le c tr ic ity  
a lo n e  is a b le  to  offer a  c o m p le te  d o m es tic  
se rv ice , su p p ly in g  lig h t, h e a t ,  ■ re fr ig e ra ­
tio n  a n d  p o w er, a n d  th u s  o ccu p ies  a  p o s i­
t io n  t h a t  is u n a ssa ila b le . T h e  c o m p e tit io n  
of th e  g as in d u s t r y  is w elcom ed  a s  a 
sp u r  to  f u r th e r  e n d e a v o u r  w h ile  w e h a v e  
y e t  - to  see  a n  e lec tric  k i tc h e n  w ith  gas 
iig h tin g .
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“ Terror” Attacks on Southampton
How Electricity Undertaking Made Good the Damage

IN com m on w ith  o th e r  so u th  coast p o rts , 
S o u th am p to n  suffered severely  fro m  con­

c e n tra te d  a tta c k s  b y  th e  L uftw affe  w ith  
h .e . a n d  in cen d ia ry  bom bs, a n d  w e h av e  
b een  su p p lied  b y  M r. W . G. T u rn e r , th e  
bo ro u g h  e lectrica l engineer, w ith  som e d e ­
ta ils  o f th e  m a jo r  ra id s  a n d  th e ir  effect 
u p o n  th e  e lec tr ic ity  u n d e rta k in g  a n d  
m easu res ta k e n  to  m a in ta in  a n d  re s to re  th e  
su p p ly  of e lectric ity .

No Direct Hits on Power Station

T h e  la t te r  h a lf  of 1 9 4 0  w as m ark e d  b y  
severe  b o m b in g  o f th e  e lec tric ity  d e p a r t­
m e n t’s a re a  of su p p ly . T h e  f irs t a ir-ra id  
“  re d  ”  w arn in g  w as o n  Ju n e  7, b u t  bom bs 
w ere  n o t  d ro p p e d  u n til  th e  early  m orn ing  
of J u n e  2 0 .  T h e n , a f te r  a  n u m b er of ra id s  
la rge ly  in  d ay lig h t, th e  m o st severe be ing  in 
S ep tem b er a n d  early  N ovem ber, th e re  fol­
low ed a  p e rio d  chiefly  of n ig h t ra id s  w hich 
led  u p  to  th re e  v icious “  te r ro r  ”  w eek-end 
a tta c k s . T h ese  s ta r te d  w ith  p a rac h u te  
m ines in  th e  ea rly  m o rn in g  of N o vem ber 1 7 , 
follow ed b y  h ig h  exp losive  a n d  in cen d iary  
b o m b s fo r 13 h o u rs  on  th e  follow ing n ig h t, 
a  sh o r te r  n ig h t  ra id  on  N o vem ber 23, a n d  
tw o  successive  n ig h t “  b litzes ”  on 
N o v em b er 3 0  a n d  D ecem ber 1 . M ost O f th e  
to w n  a rea  of S o u th a m p to n  w as d ev as ta te d  
d u rin g  th ese  la t te r  a tta c k s  b y  h ig h  explosive  
a n d  fire, a n d  th e  su b u rb s  suffered  consider­
ab le  dam age. T h erea fte r, to  th e  en d  of 
1 9 4 3 ', th e  ra id s  d im in ished  in  freq u en cy  a n d  
sev erity .

A lto g e th e r u p  to ! th e  end  Of 1943, th e re  
w ere  1 465 “  re d  ”  w arn ings, a n d  71 ra id s  
w h en  bom bs w ere  d ro p p ed . A b o u t 2 569 
h ig h  exp losive bom bs a n d  p a rac h u te  m ines 
fell on  th e  c o u n ty  bo ro u g h  of S o u th am p to n , 
a n d  194 on  th e  bo rough  of E astle ig h . T hese 
figures do n o t  include th o se  fo r th e  ru ra l 
a re a  of sup p ly . T h ere  w ere 4 269 resid en tia l 
p ro p e rtie s  to ta lly  d estro y ed  o r so d am aged  
t h a t  th e y  h a d  to  be  p u lled  dow n, a n d  36 588 
d am ag ed , b u t  re p a irab le  in  S o u th am p to n , 
a n d  a  to ta l  o f 4 199 d estro y ed  or d am aged  
in  E astle ig h .

W h ils t a  n u m b er o f h igh  exp losive  bom bs 
a n d  a few  p a ra c h u te  m ines w ere d ro p p ed  
in  th e  v ic in ity  of th e  g en era tin g  s ta tio n , 
th e re  w ere  no  d irec t h its , a n d  on ly  slight 
s tru c tu ra l  a n d  p la n t  dam age, due  to  shell 
frag m en ts , w as suffered . M ost of th e  glass 
in  th e  roofs a n d  w indow s of th e  bu ild ings, 
to  th e  e x te n t  o f abou t 19 000 sq . f t . ,  was 
d es tro y ed  b y  b la s t  on  N ovem ber 23. T he 
g re a te r  p a r t  o f th is  w as in  th e  new  glass- 
w alled  b o ile r house . T h e  windowls a n d  
g lazed p a r ti t io n s  of th e  f lep a rtm en t’s a d ­
m in is tra tiv e  offices a t  th e  civic cen tre  w ere 
also d am aged  o n  th e  sam e d a te , a n d  again ,

b u t  m ore  seriously , on N o vem ber 30, 1940. 
F ires a t  th e  g en era tin g  s ta tio n  caused  b y  
incend iaries o n  th is  la t te r  d a te  w ere ex­
tin g u ish ed  b y  th e  fire b rig ad e  a n d  s ta tio n  
staff. T h e  B ack-of-the-W alls ro ta ry  con­
v e r te r  su b -s ta tio n , w orkshops a n d  tr a n s ­
fo rm er s to re  suffered fro m  fire, w h ils t th e  
e lec tric ity  show room s, 161, A bove B a r 
S tre e t, a n d  th e  show room  fittings s to re  a t  
S a lisb u ry  S tree t, w ere com plete ly  b u rn t  
o u t in  th e  sam e  ra id . T h ere  w as also e x ­
ten s iv e  d am age to  th e  tran sm iss io n  a n d  
d is tr ib u tio n  system s (includ ing  su b -s ta tio n s 
a n d  tran s fo rm e r k iosks), in vo lv ing  ab o u t 
4 000 s tre e t  openings, u p  to  th e  en d  of 1943. 
D u rin g  th e  tw o-n ig h t “  b litz ,”  supplies 
covering  seven d is tr ic ts  a n d  also  217 s tre e ts , 
o r p a r ts  of s tre e ts , w ere in te rfered  w ith , 
n ecessita tin g  223 m a jo r repairs. T hese  w ere 
g rad u ally  re s to red  d u rin g  th e  follow ing 
seven  w eeks. T h e  flexible a sb esto s panels 
a n d  o th e r  .m a te ria ls , w hich  h a d  rep laced  th e  
g lass a t  th e  g en era tin g  s ta tio n , w ere 
d estro y ed  b y  b la s t  from  a  p a rac h u te  m ine 
o n  Ju n e  22, 1941. D am age w as done  in  th e  
y a rd  of th e  s ta tio n  o n  J u ly  8, 1941, a n d  in ­
cendiaries d ro p p ed  d u rin g  th is  ra id  caused  
a  fire a t  C hapel W h arf  su b -s ta tio n . On th e  
follow ing d ay  a  serious fire b ro k e  o u t  in  th e  
cab le  tren c h  of th e  gen era tin g  s ta tio n  due 
to  a  sh o rt c ircu it caused- as a n  in d irec t 
re su lt  of bom b d am ag e  to  a  feeder a t  Mill- 
b ro o k  on  th e  p rev ious day . Incend iaries 
w hich  fell on  th e  s ta tio n  o n  J u n e  22, 1942, 
w ere  dea lt w ith  b y  th e  fire b rig ad e  a n d  
s ta tio n  staff.

Appliances Renovated and Reissued
Im m e d ia te ly  follow ing each  a ir  ra id , all 

“  in c id en ts  ”  w ere  exam ined  a n d  supplies 
w ere c u t  off w here  dam age to  co nsum ers’ 
in sta lla tio n s w as likely  to  p ro v e  dangerous ; 
also consum ers’ dam ag ed  c ircu its  w ere 
iso la ted , a n d  h ea tin g , cooking a n d  lighting  
w’e re  resto red  w h erev er possible. W here  
prem ises w ere to o  d am aged  fo r h ab ita tio n , 
th e  m ete rs  a n d  o th e r  a p p a ra tu s  w ere col­
lec ted  w herever possible. A p prox im ately  
14 805 prem ises w ere  a tte n d e d  to  in  th is  
m an n e r u p  to  th e  e n d  of 1943', a n d  m o stly  
a f te r  th e  1940 “  b litz e s .”

O w ing to . consum ers h a v in g  left th e  a rea  
a n d  houses be ing  ren d ered  u n in h ab itab le  b y  
en em y  ac tion , a  large  n u m b er of h ired  
ap p liances such  a s  cookers, w a ter-h ea ters , 
w ash-boilers, e tc ., w ere  collected  an d , 
w here  possib le, w ere ren o v a ted  an d  
re p a ire d ; a n d  5 160 w ere re-issued. A fter 
th e  tw o 1940 a tta c k s , considerable a ss is t­
ance  w as ren d ered  to  local in s titu tio n s  a n d  
em ergency  feeding cen tres b y  th e  provision 
of e lectric  cookers a n d  w a te r  h ea ters .



Work of the E.R.A.
Annual Report— Position at Leatherhead— Details of Research

February 9, 1945 THE ELECTRICIAN

W IT H  th e  p ro sp ec t o f a n  early  te rm in a ­
tio n  o f h o stilities in  E u ro p e  a n d  a  

re tu rn  in  som e m easu re  to  peace-tim e in d u s­
tr ia l p ro d u c tio n , th e  a n n u a l re p o rt  of th e  
B ritish  E lec trica l a n d  A llied In d u str ie s  
R esea rch  A ssociation , to  b e  p re sen ted  a t  its  
a n n u a l general m eeting  to -d ay , F rid a y , is 
of special in te re s t in  th a t  i t  in d ica tes  con­
siderab le  en largem en t of th e  scope of th e  
w ork  of th e  association .

Special reference is m ad e  to  th e  re tirem en t 
of Mr. E . B . W edm ore, who, as d irec to r, h a d  
gu ided  th e  o p e ra tio n s of th e  E .R .A . since 
1919, a n d  th e  a p p o in tm en t o f D r. S. W h ite ­
h e a d  a s  a ss is ta n t d irec to r a n d  th e n  acting  
d irec to r, p end ing  th e  p e rm a n en t filling of 
th e  office, a n d  M r. R . A. M cM ahon as 
sec re tary . P rom inence  is g iven to  th e  p ro ­
je c t fo r th e  e s tab lish m en t of new  a n d  m uch  
neededi lab o ra to ry  accom m odation  a t 
L ea th e rh ead . A lth o u g h  th e  p lan s  a re  in  an  
ad v an ced  stage, s ta te s  th e  re p o rt, i t  is qu ite  
clear t h a t  i t  w ill n o t  b e  possible to  m ake 
a  s ta r t  u n til  som e tim e  a f te r  th e  cessation 
of h o stilities w ith  G erm any, a n d  even  th e n  
progress is likely to  be  slow. T h e  opening 
of th e  new  lab o ra to ries will enable th e  
association  to  c a rry  o u t  p rogram m es long 
overdue, a n d  th e  scope of i ts  w ork  will be 
g rea tly  en larged , so th a t  th e re  will n o t only 
h a v e  to  be  p rov ided  fu r th e r  cap ita l sum s 
in  ad d itio n  to  reserves to  enable th e  p ro jec t 
to  b e  financed, b u t  w ith  th e  increased  w ork 
w hich will b e  carried  o u t  a  considerably  
la rger an n u al e x p en d itu re  will b e  incurred .

Post-war Reconstruction

C om m enting  up o n  th e  im p o r ta n t  p a r t  to  
b e  p lay ed  b y  research  in  p ost-w ar reco n stru c ­
tio n , th e  re p o rt s ta te s  t h a t  h av in g  regard  
to  th e  necessa ry  expansion  of research  p ro ­
gram m es a n d  th e  necessity  for securing  th a t  
re su lts  a re  o b ta in ed  in  ad v an ce  of th e  
p rac tica l developm ents to  w hich  th e y  app ly , 
i t  is becom ing increasing ly  e v id e n t t h a t  th e  
lim iting  fa c to r will b e  t h a t  aris ing  frlom 
sh o rtag e  of a d eq u a te ly  tra in e d  personnel, a  
condition  w hich can  on ly  b e  a d eq u a te ly  re ­
lieved b y  even  m ore  ex ten siv e  pooling of 
p rob lem s of com m on in te res t, fo r w hich 
th e  o rg an isatio n  of th e  E .R .A . is peculiarly  
fash ioned  a n d  a d ap ted . T h e  tra in in g  of 
personnel, includ ing  ex-Service m en, should  
prove  an  im p o rta n t featu re .

T h e  co -opera tive  w ork of th e  E .R .A . still 
serves to  co-ord inate  a  large  a m o u n t of 
cognate  w ork  a n d  com m ercial technical d e ­
velopm en ts in  all sections of th e  in d u stry . 
T h e  in d u s try  a n d  th e  n a tio n a l in te res ts  are 
in d eb ted  tio m an y  C om m ittee m em bers w ho 
ta k e  such  an  im p o rta n t p a r t  in  E .R .A . 
ac tiv ities.

T h e  la te s t  ag reem en t w ith  th e  D e p a r t­
m e n t o f Scientific a n d  In d u s tr ia l R esearch  
w as due  to  te rm in a te  a t  th e  en d  of th e  y ear 
covered b y  th e  re p o rt, b u t  in  view ok  th e  
d ifficulty  o f a rriv in g  a t  a  sa tis fac to ry  b asis  
fo r p o st-w ar y ears u n til m easures for p o s t­
w ar reco n stru c tio n  are  fu r th e r  ad v an ced , 
th e  association  req u ested  th e  D e p a rtm en t 
to  e x te n d  th e  p re sen t ag reem ents fo r a  m ax i­
m u m  period  Of tw o  y ears . I n  doing so, th e  
D e p a rtm en t gave a  to k en  of app rec ia tio n  
b y  resto rin g  th e  sliding scale g ra n t to  th e  
£1 fo r £1 basis.

Publication of Brochure
F o r  th e  en lig h ten m en t of in fluen tia l p e r­

sons in  th e  e lectrical in d u s try  who are  n o t 
closely in  to u ch  w ith  th e  deta ils o f techn ica l 
a n d  scientific developm ents a n d  a re  n o t 
fully  in form ed a s to  th e  n a tu re  a n d  im ­
po rtan ce  of th e  u se  t h a t  is m ad e  of th e  
E .R .A . b y  th e  in d u s try , a n d  fo r th e  
in fo rm a tio n  generally  of in te re s ted  p a rtie s , 
th e  Council h a s  p u t  in  h a n d  th e  p rep ara tio n  

. of a  d escrip tive  a n d  illu s tra te d  brochure .
T h e  a cco u n ts  show  th a t  th e  reserves, p ro ­

v id ed  u n d e r th re e  heads, re p re se n t a  to ta l 
of £175 680. T o  cover th ese  reserves i t  w as 
necessary  to  a d d  to  th e  in v es tm en ts  
(£102 813) a n d  cash (£57 782) a n  item  of 
G o v ern m en t g ra n t am o u n tin g  to  £17 000 
n o t  yet- p ay ab le . T h e  prob lem  of financ­
ing  th e  p ro je c t fo r th e  new  labora to ries is 
still u n d e r  consideration .

Space does n o t  p e rm it m en tion  of all 
re sea rch es carried  o u t  b y  th e  association, 
b u t  th e  follow ing w ere am ong th e  m ost 
im p o r ta n t a n d  in te res tin g  :—

T h e  confiden tia l research  on  cap acito r 
tissue  p a p e r fo r th e  M in istry  of A ircraft P ro ­
du c tio n  a n d  th e  M in istry  of S u p p ly  h as  been 
c o n tin u e d ; a n d  a  com prehensive p ro ­
gram m e h as been  d ra fted  fo r paralle l re ­
search  o f in d u stria l in te re s t co-ord inated  
w ith  th e  above, b u t  ow ing to  u rg e n t w ar 
w ork  o n ly  lim ited  progress h a s  been  m ade .

R esearch  on effect of v a rn ish  on in su ­
la te d  w ires h a s  b een  c o n tin u e d ; a n o th e r 
re p o rt  h a s  been  rece ived  from  th e  in v es ti­
g a to r, a n d  th is  com pletes th e  w ork  covered  
by  th e  p ro g ram m e u n d e r  w hich th e  re ­
sea rch  is  b e in g  ca rried  o u t. C onsideration  
is being  given to  ex ten d in g  th e  resea rch  on 
a  m ore com prehensive  scale.

T he su b je c t of in su la tin g  v a rn ish  to  . 
w ith s ta n d  h ig h er tem p e ra tu re s  is, receiving 
considera tion , w ith  special reference to  its 
u se  w ith  glass fibre in su la tion , an d  a  p ro ­
gram m e h as  b een  d ra fte d  for a n  in v estig a ­
tion  on  one ty p e  of resin  to  a sce rta in  its 
su itab ility  as . th e  base  of an  in su lating  
v a rn ish  fo r th is  purpose.
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W ork o n  th e  m am  p ro g ram m e on m ica  
c ap ac ito rs  is still d e ferred , b u t  th e  in v es ti­
g a tio n s su g g ested  b y  th e  P o s t  Office eng in ­
eerin g  d e p a r tm e n t  h a v e  b een  co n tin u ed  
a n d  e x te n d ed .

A  f irs t re p o r t  g iv ing  sh o rt-c irc u it ra tin g s  
fo r p a p e r  in su la te d  cab les, b a sed  on d e ­
te rio ra tio n  o f th e  d ie lectric  h a s  b een  com ­
p le te d . F u r th e r  ex p e rim e n ta l confirm ation  
of th e  te m p e ra tu re  conditions w h ich  re su lt 
in  c h a rrin g  of im p re g n a te d  p a p e r  fo r  cables 
h a s  b e en  considered  d esirab le , anid a n  
a d d itio n a l p ro g ram m e has b een  d ra f te d  
covering  b o th  sh o rt-c irc u it te s ts  on  cables 
a n d  m odel te s ts  on  sam ples of p a p e r  re ­
m o v ed  fro m  th em , to  o b ta in  d a ta  on  th e  
possib le  v a r ia tio n  b e tw een  cab les o b ta in e d  
from  d ifferen t m a n u fa c tu re rs  a n d  designed 
fo r . d iffe ren t vo ltages. C onsideration  has 
a lso been  g iven  to  th e  e ffects o f sh o rt- 
c ircu its  on cab le  jo in ts , to  th e  q u estio n  of 
reclosure  o f c irc u it-b re ak e rs  a n d  to  th e  
lim ita tio n s  im posed  b y  th e  b u rs tin g  
s tre n g th  of cab les.

F ac ilitie s  h a v e  been  offered  fo r te s ts  to  
b e  m ad e  o n  b u ried  cables a t  E a rley  pow er 
s ta tio n  n e a r  R e ad in g  w hich  afford  specia l 
facilities fo r  th e  s tu d y  of som e o u ts ta n d ­
in g  p rob lem s. P re lim in ary  discussions 
h av e  b een  h e ld  w ith  th e  in te re s ts  affected , 
a n d  a  p a n e l h a s  b een  fo rm ed  to  d irec t th e  
w ork , w h ich  i t  is h o p ed  to  c a rry  o u t in  
th e  com ing y e a r . T h e  ru n  com prises 
g ro u p s of 1 sq . in ., single-core, 33 kV  
cab les, p a r t ly  la id  d irec t in  th e  g ro u n d  an d  
p a r tly  d ra w n  in  trefo il d u c ts . I t  is h oped  
to  o b ta in  in fo rm a tio n  co rre la tin g  c u rre n t  
a n d  te m p e ra tu re  rise  fo r eac h  co nd ition  of 
lay ing , b o th  fo r  single c ircu its  of th re e  
cables a n d  fo r tw o  such  c ircu its  a d ja c e n t 
to  one a n o th e r.

Air-blast Switchgear

F u r th e r  w o rk  h a s  b een  done o n  p rob lem s 
a ris in g  in  th e  s tu d y  o f  th e  b asic  princip les 
of th e  “  h a rd  gas ”  sw itch  a n d  th e  re su lts  
h a v e  b een  re p o rte d  to  th e  C om m ittee . A 
te n ta tiv e  e x p la n a tio n  o f ce rta in  a p p a re n tly  
c o n tra d ic to ry  re su lts  h a s  b een  suggested , 
b u t  fu r th e r  w o rk  is necessa ry  b e fo re  i t  can  
b e  assu m ed  t h a t  th e  ex p lan a tio n  is sa tis ­
fa c to ry .

W o rk  on  th e  effect of p h a se  ang le  on 
b la s t  p re ssu re  in  a n  a ir -b la s t  b re a k e r  has 
b een  co n tin u ed , a n d  by  th e  en d  o f th e  y e a r  
a  re p o r t  o n  th e  influence of low  freq u en cy  
fa c to rs  o n  c learing  p ressu re , dealing  w ith  
p h a se  ang le , w as in  a n  ad v an c ed  s tag e  of 
p re p a ra tio n .

B y  th e  e n d  of S ep tem b er a  considerab le  
n u m b e r o f h e a v y  te s ts  h a d  b een  carried  
o u t  at- a  p ro v in g  s ta tio n  on th e  lab o ra ­
to ry  m o d el d esig n ed  fo r h e a v y  gas b las t 
re sea rc h  w ork . T h e  g en era l pe rfo rm an ce  
of th e  a p p a ra tu s  w as sa tis fac to ry  a n d  
m u ch  usefu l d a ta  h a s  b een  o b ta in e d , b u t

th e  te s ts  b ro u g h t o u t  th e  n eed  fo r fu r th e r  
w ork  on th e  p rob lem s u n d e r  ex am in atio n . 
T h is m odel p ro v id ed  fo r te s ts  a t  p ressu res  
up  to  500 lb . / s q .  in . a n d  sufficient reservo ir 
c ap ac ity  a n d  cross-section  of co n tro l valve  
a p e r tu re  to  m ak e  possib le  th e  in v es tig a ­
tio n  of a ir  b la s t  p rob lem s u p  to  nozzle sizes 
of 3 in . in te rn a l d iam e te r . T h e  b re ak e r 
can  be  closed a n d  o p en ed  by  re m o te  con­
tro l. A new  la b o ra to ry  m odel h a s  been  
designed  fo r use  in  w o rk  on  h igh  vo ltage  
b reak d o w n  of nozzles fo r vo ltag es u p  to  
severa l h u n d re d  kV , a n d  free fro m  th e  m ag ­
n e tic  field asso c ia ted  w ith  th e  tw in  gas- 
b la s t  sw itch . I n  th is , c e rta in  su sp ec ted  
causes of v a ria tio n  will be  u n d e r  g re a te r  
co n tro l a n d  in te n tio n a l changes in  v a riab les  
w ill be  effected  m ore  easily . T h e  new 
design, w hich  is  p rac tica lly  com pleted , can  
b e  u sed  fo r b o th  d o u b le  a n d  single b las t- 
a n d  m akes p rov ision  for a rc  p h o to g rap h y  
a n d  sp ec tro g rap h ic  w ork.

Research on Steels

C onsiderable  p ro g ress h a s  b een  m ad e  
d u rin g  th e  y e a r  in  th e  re sea rch  o n  steels 
fo r u se  a t  h igh  tem p e ra tu re s . F u r th e r  
w o rk  h a s  b een  done on  carb o n  steels of 
ab n o rm a l a n d  n o rm al creep  ch arac te ris tics , 
m an y  c reep  a n d  tensile  te s ts  on  w hich  w ere 
m ad e  du rin g  th e  p reced ing  y e a r. To com ­
p le te  th e  w ork , experim ents- h a v e  now  
b een  c a rried  o u t  on  th e  g ra in  size of se lec t­
ed  stee ls  a f te r  h e a t- tre a tm e n t  a t  various 
tem p e ra tu re s . A re p o rt  o n  th e  c h a ra c te r­
is tic s  of carbon  steels in  re la tio n  to  c reep  
s tre n g th , w ith  p a r tic u la r  re fe ren ce  to  grain  
size effects, is in  course  of p re p a ra tio n , a n d  
will deal w ith  th e  selection  a n d  sources 
of tw e n ty  steels. A co rre la tio n  of creep  
re s is tan ce  a n d  s t ru c tu re  is b e in g  m ad e  
to g e th e r w ith  a  co n sid era tio n  of th e  effects 
of coarsening, sp h ero id isa tio n  a n d  renor- 
m alising. P ro lo n g ed  creep  teste  a re  m  
h a n d , a n d  a re  in te n d e d  to  c o n tin u e  fo r five 
y ea rs  o r  m ore, on  c e r ta in  carb o n  steels to  
p ro v id e  d a ta  a s  a  check  on  th e  e x tra p o la ­
tio n  to  100 000 h o u rs  of d a ta  a lre ad y  a v a il­
ab le , a n d  to  co m pare  th e  b e h av io u r of th e  
stee ls  on  th is  long tim e basis. A p ro ­
gram m e of w ork  h a s  b e en  d ra w n  u p  on th e  
effect of va rio u s com m ercial h e a t- tre a t-  
m en ts  on th e  c reep  p ro p e rtie s  o f  carbon  
steel su p e rh e a te r  tu b e  m ate ria l, a n d  th e  
n ecessa ry  sam ples a re  aw aited .

W o rk  on  th e  d ev elo p m en t of a  new  
series of a lloys fo r condenser tu b e s  h a s  been 
c a rried  ou t. T h e  a lloys h a v e  b een  e x am ­
in ed  b y  m ean s of th e  j e t  te s t,  d e p o sit te s t  
a n d  m eta llo g rap h ic  exam in atio n .

W ith  a  view  to  e stab lish in g  a  basis fo r 
im p ro v em en ts  in  th e  design of house- 
service  m ete rs , a n d  fo r th e  selection  of 
th e  m o st su itab le  ty p e , re sea rch  h as been  
p u t  in  h a n d  in to  th e  ch a ra c te ris tic s  of th e  
load  of in d iv id u a l dom estic  consum ers.
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Manchester Switchgear Exhibition
Samples of Improved Indoor and Outdoor Types

D e v e l o p m e n t s  in  sw itchgear design
a n d  p ro d u c tio n  w ere show n a t  an  ex ­

h ib itio n  opened  la s t w eek-end a t  th e  w orks 
o f Cooke a n d  F erguson , L td .,  a t  O penshaw , 
M anchester. T h is firm  w hich du ring  th e

h igh-p ressu re  tu rb u len ce  a n d  cross-jet 
a c tio n  of th e  po t. H igh flu id  p ressu res a re  
re s tr ic te d  to  w ith in  th e  cross-je t p o t  a n d  
e x te rn a l ta n k  p ressu res a re  slight.

T h e  fixed c o n ta c t consists of a  m ulti- 
segmenit h igh-pressure  lin e -co n tac t type  
tu lip . T h e  segm ents a re  su itab ly  re s tra in ed  
to  p re v en t w elding to g e th e r a n d  also  to  
p rov ide  in itia l c o n ta c t p ressu re . T he 
m oving  c o n ta c t is a  copper ro d  of c ircu lar 
section . C o n tac t rep lacem en ts  a re  carried  
o u t w ith o u t rem oving th e  c ross-jet pots.

T h e  sliding co n tac t p ro v id es a  m u lti­
p o in t, h igh  p ressu re , co n tac t, w hich has 
been  p ro v ed  to  be  en tire ly  free  fro m  b u rn ­
ing o r seizing during  sh o rt-c ircu it o p e ra ­
tion . T h e  ta n k  is of fa b ric a te d  co n struc­
tion , hydraulicaU y te s te d  up  to  15b lbs. /sq .

Type 0E6, low-oil content circuit-breaker for 
1500 MVA, 33kV

w ar y ea rs  h a s  been, a n d  still is, engaged 
on  special w o rk  m a y  soon be  in  a  position  
to  e m b ark  u p o n  a  p rogram m e of post-w ar 
p rod u c tio n .

T h e  exhib ition , w hich  w as in sp ec ted  .by- 
engineers from  th e  C .E .B . a n d  from  n u m er­
ous e lec tric ity  u n d e rtak in g s , w as he ld  in one 
of th e  b ay s of th e  com pany’s V ic to ria  S treet 
w orks. T h e  u n its  o n  view , ou td o o r an d  
in d o o r p a tte rn s , w ere sam ples of th e  q u a lity  
of p ro d u c t w hich  m ay  be ex p ec ted  when 
th e  w orks can  sw itch  o v er to  specialised 
fu n c tio n a l o u tp u t.

T he 1J -4  oil c ircu it-b reak e r is, of th e  low- 
o il-con ten t e a r th e d  ta n k  ty p e , em ploying 
sing le-break  arc-contro lled  co n tacts, th e  
th ree  phases being in co rp o ra ted  in  one 
ta n k . T h e  b re ak e r  is certifica ted  fo r r a t ­
ings of 250 MVA, 6.6 kV , a n d  250 MVA, 
11 kV . T h e  arc-contro l device is a  cross- 
j e t  po t, consisting  of a  “ stack- ”  of in su la t­
ing  p la te s , b o lte d  to  th e  fixed c o n ta c t 
housing. T h e  arc  is ex tingu ished  b y  th e

Type EA4, indoor air-blast circuit breaker for 
33kV, 1000 MVA

inch  a n d  lined  w ith  in su la tin g  m ate ria l. In  
add itio n , in te rp h ase  in su la tin g  b a rrie rs  are 
provided.

A nother u n i t  h a s  single action , lan y ard  
release a n d  spring-close m echanism . T ype 
MM2 inco rp o ra tes  double action , spring- 
close m echanism . I n  th e  sam e series is 
th e  solenoid o p e ra ted  ty p e  04, a  low-oil-
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c o n te n t c irc u it-b re ak e r ( th e  to ta l  q u a n tity  
of oil is seven  gallons), fo r  n o rm al c u r re n t  
ra tin g s , 400 a n d  800 A , w ith  ru p tu r in g  
c a p a c ity  u p  to  150 MVA, 3.3 kY . A lso on 
v iew  w ere  a n  a ir- in su la ted  m e ta lc la d  u n it  
6 .6 /1 1  kV , n o rm al c u rre n t ra tin g s  400 a n d  
800 A ; a n  o il-im m ersed, lo ad -b reak ing , 
m e ta lc la d  iso la to r  u n i t  w ith  e a r th in g  an d  
te s tin g  p lugs, 6.6 /  111 kV , n o rm al c u rre n t

Type T l, gang operated telescopic isolator,
400 A, 11 kV

ra tin g s  400 a n d  800 A ; a n d  gang  o p e ra ted , 
telescopic iso la ting  sw itches.

T h e  o u td o o r  oil circuit-foreaker ( ty p e  
O E 6) 2 2 /3 3  kV , u p  to  1 200 A, ru p tu r in g  
c a p a c ity  u p  to  1 000 MVA, 22 kV , 1 500 
MVA, 33 kV , h a s  a  h igh  sp eed  o p e ra tin g  
ch ara c te ris tic . D riv in g  s h a f t  e n tr ie s  a re  
a b o v e  oil level th u s  o b v ia tin g  u n d esirab le  
oil seals. T h e  a rc ing  a n d  m ain  c o n tac ts  
a re  of th e  m u lti-seg m en t, tu lip  self-align­
ing, h ig h  in itia l p ressu re , line c o n ta c t ty p e , 
en su rin g  m in im u m  c o n ta c t b u rn in g  o n  load  
a n d  sh o rt-c ircu it o p e ra tio n , c o n ta c t rep lace ­
m e n t b e in g  effected  w ith o u t rem ov ing  th e  
a rc  co n tro l devices. T hese  co n ta c ts  a re  
designed  to  e lim inate  e lectro -m agnetic  co n ­
ta c t  g rip , so  t h a t  th e  b re a k e r  open ing  tim e 
is u n affec ted  b y  th e  m ag n itu d e  o f sh o rt- 
c irc u it c u rre n t. T he slid ing c o n tac ts  a re  
of th e  m u lti-p o in t sp ring-loaded  p a tte rn ,  
com ple te ly  free  from  b u rn in g , p i t t in g  a n d  
seizing. T h e  m o v in g  co n ta c ts  a re  copper 
rods o f c ircu la r section  ru n n in g  in  guides to  
en su re  c o rre c t a lig n m en t.

P o sitiv e  a rc  ex tin c tio n  is effected  b y  com ­
p e n sa te d  cro ss-je t p o t  a rc  con tro lling  d e ­
vices, w hich  give c o n sis ten t o p e ra tio n  w ith  
sh o rt a rc  d u ra tio n s  over th e  e n tire  range  
of sh o rt-c ircu it c u rre n ts  an d  th e  to ta l  in ­
te r ru p tin g  tim e is w ith in  th e  ran g e  of 
“  high-speed ”  o p eratio n . T he ta n k  con­
ta in in g  each  cross-jet p o t is of fab rica ted

steel co n stru c tio n , f i tte d  w ith  a n  a rc  re ­
sistin g  lin ing . T h is ta n k  also in co rpora tes 
a  v en tin g  ch am b er a n d  baffle, w ith  a  re­
m ovab le  cover. T h e  to ta l  oil c o n te n t  pe r 
th ree -p h ase  b re ak e r is 24 gallons.

T h e  c ircu it-b reak e r in co rp o ra tes  cu rre n t 
tran sfo rm ers  of th e  low-oil-contenit pedes­
ta l  ty p e . T h ree  ty p es of m ech an ism  a re  
av a ilab le  fo r th e  o p e ra tio n  of th is  b reak e r, 
viz. : solenoid, m o to r-w ound  spring-close 
o r  p n e u m a tic , a ll in  w eath e rp ro o f h o u sin g s; 
th e  d rive  is  t ra n s m it te d  th ro u g h  to rsional 
d r iv in g /su p p o r tin g  in su la to rs  a n d  sh a fts  to  
p u sh -b o lt o p e ra ted  d riv in g  links, w hich  are  
coup led  to  th e  in d iv id u a l m oving  c o n ta c t 
rods.

O ne of th e  m o st in te re s tin g  ex h ib its  was 
th e  in d o o r a ir-b las t c ircu it b re a k e r  (EA  4), 
33 kV , 1 000 MVA, m ax im u m  c u rre n t 
ra tin g  1 200 A. I t  is o f th e  ax ia l b la s t  
ty p e , e ach  p h ase  consisting  of a  single re ­
tra c ta b le  nozzle c o n ta c t in  series w ith  an  
e x te rn a l iso la ting  sw itch . T he o p e ra tin g  
of th e  co n ta c ts  is co -o rd in a ted  so th a t  in ­
te rru p tio n  of c u rre n t tak e s  p lace be tw een  
th e  re tra c ta b le  nozzle co n ta c ts  in  th e  in ­
in te r ru p te r  h ead s , a n d  th e  e x te rn a l iso lato rs 
open im m ed ia te ly  a f te r  c u rre n t in te r ru p ­
tion . T h e  re tra c ta b le  co n ta c ts  a re  n o rm ­
a lly  re ta in e d  in  th e  c losed position  b y  
m ean s o f springs. C u rre n t m ak in g  is c ar­
r ied  o u t  on th e  ex te rn a l iso lating  c o n tac ts . 
T h e  m a in  a ir-feed  p ipes a n d  iso la to r su p ­
p o rtin g  in su la to rs , w hich a re  w o rk in g  u n d e r  
co n tinuously  ap p lied  vo ltage , a re  of porce­
la in . A con tinuous leak  of d ry  a ir  is passed  
u p  each  in te r ru p te r  colum n to  m a in ta in  
th e  o p tim u m  condition  of th e  insu la tion .

R esis tan ce  sw itch ing  is em ployed  so t h a t  
th e  c irc u it-b re ak e r in te rru p tin g  cap ac ity  is 
in d ep e n d en t of th e  in h e re n t ra te s  of rise  of 
th e  system .

T h is  c ircu it-b reak e r is o p e ra te d  b y  m eans 
of a  con tro l u n it,  w hich is self-sealing a n d . 
g u a ran tee s  co rrec t seq u en tia l o p e ra tio n  of 
th e  in te r ru p te r  a n d  iso la to r c o n tac ts . T he 
con tro l u n i t  . is e lectrica lly -operated  b y  
m ean s of tw o  solenoid-contro lled  pilot' 
va lves, w hich  in it ia te  th e  open ing  a n d  clos­
ing  functions, respec tive ly .

M uch interest* w as ta k e n  in  a  com pressed 
a ir  v e n t  fo r a ir-b la s t sw itchgear. I t  com ­
prises tw o com pressors each  of 1-f H .p.. 
e ach  designed  to  d e liver sufficient a ir to  
give con tin u o u s o p e ra tio n  of th e  b re a k e r  
a t  th re e  m in u te  in te rv a ls . T h is u n it  is th e  
f irm ’s p roposed  s ta n d a rd  ap p lica tio n  fo r 
33 kV  a ir-b las t sw itchgear o p e ra tio n  an d  
can  foe m odified to  su it  o th e r  vo ltages w ith ­
o u t  d ifficu lty .

A m ongst th e  su b sid ia ry  ex h ib its  w ere a 
ho u se  service u n it,  in co rp o ra tin g  electW ejt— 
m ete r, co n ven ien tly  designed a n d  p laced 
fu se  b o x  a n d  w heel-type on-off sw itch ,
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based  on M .O .W . p roposals fo r p o st-w ar 
p e rm a n e n t housing  schem es, a n d  im proved  
ty p e s  o f e lectrical accessories—p lugs, lig h t­
ing  sw itches, e tc . T h e  l a t te r  in c luded  a  
m icrogap  sw ith  w ith  a  lum inous p lastic  
“  d o lly .”

A t th e  S ax o n  w orks, w here  p ré fa b rica ­
tio n  w o rk  is c a rried  o u t, d em o n stra tio n s 
w ere  given of resistance  w elding em ploy­
ing  500 MVA, 52 000 A tech n iq u e , a n d  elec­
tro n ic  h e a tin g  as a n  a id  to  th e  efficient p ro ­
d u c tio n  of p lastics. H e re  th e re  is a. well-

eq u ip p ed  high  vo ltage .test la b o ra to ry  an d  
X -ra y  eq u ipm en t.

V isitors to  th e  ex h ib itio n  on  .F rid ay , 
w ere th e  guests of th e  firm  a t  a  social fu n c ­
tio n  in  th e  evening. A p a r ty  of a b o u t  100, 
w h ich  in c lu d ed  th e  p rincipals , chief execu­
tives a n d  techn icians of th e  firm , v isited  
th e  O pera  H ouse, ¡M anchester, to  see Ja c k  
H y lto n ’s show , “  I re n e .”  A fte rw ards, 
th ey  re tu rn e d  to  th e  M id land  H o te l fo r a  
su p per-dance . T h e  exh ib itio n  closed yes­
te rd a y , T h u rsd ay .

*

Fair Trading Council
Statement on Future Policy for the Home Market

TH E  F a ir  T rad in g  Council, u n d e r th e  
chairm ansh ip  of Mr. V. W atling ton , 

e n te r ta in e d  th e  tra d e  a n d  techn ica l P ress 
a t  luncheon  las t w eek, w hen  a s ta te m en t 
w ith  re sp ec t to  th e  fu tu re  w as issued . T he 
p a s t  h is to ry  of th e  Council since i ts  fo rm ation  
in  1933, in  succession to  th e  o ld  “ C om m ittee 
D ,”  is  generally  well know n, a s  also a re  th e  
co n ten ts  of th e  f ir s t  ed itio n  of th e  F a ir  
T rad in g  Policy  issued in  1936, a n d  th e  
second  ed ition , pub lish ed  in  1939.

I t  is claim ed th a t  th e  w o rk  accom plished 
’ u p  to  th e  o u tb re a k  of w ar h a d  been  of 
considerab le  benefit to  th e  m an u fac tu rin g  
a n d  d is tr ib u tiv e  sections o f th e  in d u s try  and  
in  th e  in te re s ts  o f th e  consum er, w hile p a r ­
ticu la rly  du rin g  th e  w ar y ears th e  w ork  of 
th e  Council h a s  en ab led  m an y  prob lem s such 
as con tro l of d is trib u tio n , e tc ., to  b e  dealt 
w ith  in  a n  easier w ay  th a n  if th e  policy h ad  
n o t  been  fo rm u la te d ; fo r in stan ce , d iscus­
sions w ith  th e  B o a rd  o f T rad e , th e  C entral 
P rice  R eg u la tio n  C om m ittee a n d  o thers .

D u rin g  th e  p a s t  y ea r, th e  Council h as 
d ev o ted  i ts  a tte n tio n  to  th e  fu tu re  a n d  given 
considera tion  to  w h a t changes, if any , 
sh o u ld  b e  m ade  in  th e  policy  in  th e  lig h t of 
o ver e ig h t y ears  p rac tica l experience of its 
w ork ing , a n d  of th e  problem s w hich are 
likely  to  arise  w hen peace re tu rn s .

T h e  a rran g em en ts  orig inally  proposed 
w ere  based  on a conception of agreem ents 
signed b y  a d h ere n ts  to  th e  policy, such 
ag reem en ts  h av in g  com pulsory  aspects and  
th e  Council m a n d a to ry  pow ers to  enforce 
adh eren ce  to  i ts  policy. In  a c tu a l fac t, th e  
policy h as  n e v e r o p e ra ted  in  th is  m an n er, 
as i t  w as found  in  p rac tice  t h a t  th e  w ork  of 
th e  Council could b e s t be  carried  o u t  b y  th e  
e stab lish m en t of a  code a rriv ed  a t  b y  con­
su lta tio n  a n d  v o lu n ta ry  ag reem en t be tw een  
th e  various sections o f th e  in d u s try . T his 
code h as  becom e th e  basis of agreem ents 
be tw een  ce rta in  associations of m an u fac ­
tu re rs , w holesalers, C ontractors an d  
re ta ile rs .

T h e  Council h as n o t decided to  aban d o n

a n y  idea of a  policy h av in g  m a n d a to ry  fea­
tu re s . T h e  basic conception  fo r th e  fu tu re  
is t h a t  it- is  a  bod y  w hich, b y  co n su lta tion  
b e tw een  all in te res ted  sections o f th e  in d u s­
try ,  e stab lish es th e  p rincip les of good t r a d ­
ing  p rac tice  a n d  p rom otes th e  use  thereof 
b y  a ll engaged in  th e  electrical in d u stry , 
w h e th e r a n y  in d iv id u a l firm  or com pany  o r 
person  is a  m em b er o f a  tra d e  association  or 
n o t. T h e  policy will be  open  fo r general 
a c c e p ta n c e ; i t  w ill re p re se n t th e  general 
basis o p  w hich n eg o tia tions o n  tra d in g  b e - , 
tw een  va rio u s sections o f th e  in d u s try  can 
ta k e  p lace a n d  as a  re su lt of w hich, agree­
m ents m ay  be e n te red  in to  be tw een  th e  
v arious tra d e  associations concerned.

T h e  Council h a s  form ally  ad o p ted  th e  
following reso lu tions : —

(1) th a t  th e  E le c trica l F a i r  T ra d in g  Council 
shou ld  n o t ta k e  steps to  secure m an d a to ry  
pow er fo r th e  o p e ra tio n  of th e  P a i r  T rad in g  
P o licy :

(2) t h a t  th e  fu tu re  w ork of th e  E le c trica l 
F a ir  T rad in g  Council be hasted on th e  concep­
tio n  th a t  ilts p u ropse  is  to  d e te rm in e  good 
tr a d in g  .practice in  a ll  sections o f th e  In d u s try  
and  to  recom m end th e  ad o p tio n  of such  t r a d ­
in g  practices';

(3) in  o rd e r  to  give effect to  th e  foregoing, 
th a t  th e  C o n s titu tio n  of th e  E le c trica l F a ir  
T rad in g  Council an d  its  pub lished  F a ir  T rad ­
ing  Policy  fo r th e  Hom e T ra d e  should  he  re ­
view ed an d  an y  n ecessa ry  changes' b ro u g h t 
in to  effect.

T h e  w ork invo lved  in. th e  la s t  of these  
reso lu tions h as a lread y  b een  ta k e n  in  h a n d  
b y  th e  Council a n d  i t  is ex p ec ted  t h a t  th e  
new  c o n stitu tio n  w ill b e  ad o p ted  a n d  a  new  
ed ition  of th e  po licy  pu b lish ed  w ith in  th e  
n e x t few m o n th s .

Kearsley Power Scheme.—E xtensions 
costing  £31 m illions a re  to  b e  carried  o u t 
b y  th e  L an cash ire  E lec tric  P ow er Co., a t  
th e  K ears ley  gen era tin g  s ta tio n  b y  a rran g e­
m e n t w ith  th e  C en tra l E le c tric ity  B o ard . 
T h e  schem e, i t  is s ta te d , will p rov ide  con­
tin u o u s w o rk  fo r 400 m en fo r a b o u t th ree  
years.
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What Manufacturers are Doing—VI
Powerful Marine Propulsion Unit— Equipment for Overseas

W H IL E  i t  is n o t  p e rm itte d  to  m en tio n  
a n y  b u t  a  sm all n u m b e r  of develop ­

m e n ts  c a rried  o u t  b y  th e  B ritish  T hom son- 
H o u s to n  C o., L td . ,  in  1944, i t  m ay  be

Partly completed stator of a propulsion unit 
for a turbo-electric ship

s ta te d  t h a t  p rog ress in  s ta n d a rd  p ro d u c ts  
w as well m a in ta in ed .

D u rin g  th e  y e a r  je t-p ro p e lled  a irc ra f t  
cam e in to  th e  new s, a n d  th e  easing  of th e  
censorship  en ab led  th e  com pany  to  lif t  
th e  ve il on  th e  p a r t  p lay e d  b y  th e  tea m  
of B .T -H . m en  w ho co llab o ra ted  w ith  A ir 
Com m odore F ra n k  W h ittle  in  th e  design 
a n d  m an u fa c tu re  of th e  f irs t e x p erim en ta l 
je t-p ro p u lsio n  gas tu rb in e , a n d  subse­
q u e n tly  th e  fligh t engine w hich  w as in ­
s ta lle d  in  th e  f irs t successful je t-p ro p elled  
ae ro p lan e  in  th e  w orld—flown in  E n g lan d , 
M ay 15, 1941.

T u rb o -a lte rn a to rs  co m ple ted  for elec­
tr ic i ty  u n d e rta k in g s  a n d  in d u stria l p lan ts , 
b o th  fo r hom e a n d  overseas, in c lu d ed  
30 000 kW  a n d  20 000 k W  se ts, th e  la t te r  
h a v in g  th e  a l te rn a to r  w ou n d  for 22 000 V. 
M any tra n sp o r ta b le  geared  tu rb o -g en e ra ­
to rs , com plete  w ith  condensers, w ere  m a n u ­
fa c tu re d  fo r serv ice overseas, a n d  a large 
n u m b e r a re  in  course  of m an u fa c tu re . T he 
ra tin g s  ran g e  from  500 k W  to  2 500 kW . 
Several sm all b low ing u n its , a n d  a ir  com ­
presso rs of v a rio u s sizes, w ere m ade . T urbo- 
a lte rn a to rs  fo r th e  tu rb o -e lec tric  d rive  of 
sh ip s, as well a s  a u x ilia ry  tu rb o -g en e ra to rs  
for m arin e  serv ice , w ere com pleted .

G eared  tu rb in e  d rives fo r th e  p ropulsion  
of n a v a l vessels w ere su p p lied , a n d  to

fa c ilita te  th e  o v e rh au l <jf large  s te am  ro to rs  
a  special sensitive  p o rtab le  b a lancing  
m ach ine  h as  been developed.

In  th e  f ie ld . of tu rb o -e lec tric  sh ip  p ro ­
pu lsion  a n  o u ts ta n d in g  eq u ip m e n t w as 
de livered  d u rin g  th e  y e a r , fo r w h a t will 
be  p robably , th e  h ig h es t pow ered  ta n k e r  
so fa r  u n d e rta k e n . T he a rra n g e m e n t o f 
th e  tu rb o -a lte rn a to rs  a n d  p ropu lsion  m o to rs  
is  also believed  to  be novel in  t h a t  th e  
a d v an tag e s  of a tw in-screw  tu rb o -e lec tric  
eq u ip m e n t a re  re ta in ed , b u t  on  a  single 
screw  vessel.

G en era tin g  p la n t  a n d  e lectrical eq u ip ­
m e n t fo r d riy in g  th e  cable lay ing  m ach in ery  
in  a  cab le-lay ing  vessel is on  o rd er.

T h e  m a n u fa c tu re  of a  n u m b er of w a te r- 
w heel a lte rn a to rs , in c lud ing  fo u r o f 15 000 
kW , w as co m ple ted , w hile am ong th e  o rders 
rece iv ed  w ere those  fo r com plete  h y d ro ­
electric  pow er s ta tio n s  in  w hich  th e  p ow er 
u n its , ran g in g  from  1 150 kV A  to  3 750 
kV A , will b e  provided; w ith  a u to m a tic  
g ear u n d e r  p u sh -b u tto n  con tro l.

T h e  engineering  effort so fa r  av ailab le  
h as  been  ap p lied  to  va rio u s new  develop­
m en ts  in  sw itch g ear, th e  m o st im p o r ta n t

of w hich  h as b een  a  p ro d u c tio n  design 
of 132 kV , 1 500 MVA a ir-b la s t c ircu it- 
b re a k e r  to  m ee t a n  o rd er fo r six such  
b reak e rs  p laced  b y  th e  C en tra l B o ard . 
T hese  a re  of th e  B .T -H . “  A ero je t ”  ty p e , 
w hich has also  been  successfu lly  w orked 
o u t  fo r  33 kV , 1 000 MVA.
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A n o th er d evelopm en t is in  connection  
w ith  a  new  line of flam eproof m ining 
sw itchgear to  com ply w ith  th e  rev ised  re ­
q u irem en ts  o f th e  Coal M ines A ct.

E a rly  in  th e  y e a r  th e re  w as supp lied  to 
R u ssia  a  120 000 kV A  b a n k  of single-phase 
tran sfo rm ers fo r o p e ra tio n  on  a  242 kVA 
th ree -p h ase , 50 cycles system . T hese 
tran s fo rm e rs  w ere th e  f irs t to  be  b u ilt, i t  is 
believed, for such  a  h igh  vo ltage system , 
a n d  th e  b a n k  ra tin g  w as th e  la rg est for 
pow er su p p ly  so fa r  m ade  in  th is  co u n try . 
O th er tran sfo rm ers co m p le ted  for service 
overseas in c lu d ed  th re e  20 000 kV A  th ree - 
phase , th ree  w inding  u n its , w hile am ong  
th e  v e ry  large .transform ers com pleted  or 
o rd e red  du rin g  th e  y e a r  m en tio n  m ay  be 
m ade  of tw o  ra te d  a t  60 000 kV A  for use 
on 132 kV  system s a n d  p ro v id ed  w ith  “  on 
lo a d  ”  ta p  ch an g in g  gear, also  o n e  (a  
re p e a t  order) ra te d  a t  37 500 kV A , 11/33 
kV  fo r d irec t-eonnection  to  a  tu rb o ­
a lte rn a to r .

T he d em an d  for h eav y  c u rre n t fu rn ace  
tran sfo rm ers  con tinues, a n d  th e  la rg e s t u n it  
so fa r  b u i lt  a t  R u g b y  w as com ple ted  du rin g  
la s t  y e a r . I t  w as r a te d  a t  9 220 kV A , 
21 000 A.

A 4 000 H .P .  rolling m ill e q u ip m en t em ­
p loying grid -con tro lled  pum pless rectifiers 
h a s  recen tly  gone in to  op eratio n . A 3 000 
k W r- 1 500 V  pum pless rectifie r e q u ip m en t

fo r th e  G re a t In d ia n  P en in su la  R ailw ay , 
th e  f irs t ap p lica tio n  o f pu m p less rectifiers 
to  1 500 V d u ty , w as also co m p le ted  du ring  
1944. O th e r o rders received  included  
pum pless rectifie rs fo r in d u stria l an d  ligh t 
tra c tio n  serv ice in  E n g lan d , A u stra lia  an d  
th e  W est In d ies .

A r e p e a t  o rd e r w as rece ived  from  th e  
N ew  S o u th  W ales D e p a rtm e n t of R ailw ays 
fo r tw o 1 530 kW , 1 530 V  rectifie r equips 
m en ts  giving a  com pound ch arac te ris tic  
b y  grid  con tro l. U nlike  th e  earlier eq u ip ­
m en ts  su p p lied  fo r th is  ra ilw ay  system , th e  
grid co n tro l g ear in  th e  new  se ts  will be  
en tire ly  s ta tic .

A. n u m b er of h igh  vo ltage  pum pless 
rectifiers, fo r 10 000 to  15 000 V d .c ., a re  
in  h a n d  fo r b ro ad castin g  service. A p ro ­
to ty p e  rectifie r h a s  g iven fau ltless p e r­
form ance  in  tr ia ls  in  tw o d ifferen t b ro a d ­
casting  s ta tio n s.

Glass bu lb  rectifiers w ere supp lied  during  
1944 for a  v a r ie ty  of in d u stria l purposes, 
a t  hom e an d  a b ro ad . Am ong those  recen tly  
com m issioned h av e  b een  a  n u m b er for 
w a te r  electrolysis, fo r th e  p ro d u c tio n  of 
h y d rogen— a n  ap p lica tio n  w hich  is likely 
to  ex p an d  considerab ly  a f te r  th e  w ar, an d  
one fo r w hich th e  com pany  h a d  previously  
supp lied  rectifier eq u ip m en ts , b o th  w ith  
a n d  w ith o u t grid contro l.

Leakage Protection
B y “ S U P E R V IS O R ”

T H E  a d v e n t of single-pole fusing  has 
ra ised  a n  in te res tin g  p o in t regard ing  

leakage  p ro tec tio n , w h e th e r th is  should  be 
single or double  pole ? T h a t  is, 'although 
th e  -in te rrup tion  of th e  p h ase  line is a d e ­
q u a te  in  connection  w ith  req u irem en ts  fo r 
o v e rcu rren t p ro tec tio n , do  th e  conditions 
ap p ly in g  to  e a r th  leakage  p ro tec tio n  b ecom e. 
sa tisfied  w ith  th is  s ta te  of affairs, o r  sh o u ld  
th e  n e u tra l line  be  iso la ted  in  ad d itio n  ? 
T his is a  p o in t th a t  ap p ears  to  m erit som e 
considera tion .

E ffic ient e a r th  leak ag e  p ro tec tio n  is now 
a  m a t te r  of iso lation  of leakage  p o ten tia ls  
ra th e r  th a n  an  in te rru p tio n  of e a r th  leakage 
c u rre n ts , a n d  i t  is necessary  to  consider * 
th e  possib ilities of n e u tra l  p o ten tia ls. 
C learly , a  p o te n tia l of 30-40 V  on a  n e u tra l 
line  is eq u ally  le th a l as a  sim ilar voltage 
o n  a  p h ase  line, a n d  th e  ex tension  of e i th e r . 
on  to  a  m eta l casing w ould give rise  to  
eq u al risk . S hou ld  a  leakage occur frpm  a  
n e u tra l line, th e  iso lation  of th e  ph ase  line 
w ould  obviously  fa il to  m ake  th e  c ircu it 
s a fe ; w ith  single-pole fusing  th e re  is no  w ay  
to  iso late  th e  n e u tra l.

I n  a n y  co nsidera tion  of leakage p ro tec ­
tio n  prob lem s i t  seems necessary  to  d ifferen­

t ia te  b e tw een  conditions as found  in  th e  
tow n a n d  those  in  th e  co u n try , owing to  
th e ir  w ide d ivergence o n  q u ite  fu n d am en ­
ta l p o in ts . In  th e  tow n , n e u tra ls  a re  
o ften  solidly in te rc o n n e c te d  on  th e  d istri­
b u tio n  side, so t h a t  th e  possib ility  of 
n e u tra l p o ten tia ls  of a n y  m ag n itu d e  aris ing  
is  rem o te . In  ad d itio n , n e u tra l  e a rth in g  
conditions a re  a s  good as th e y  can  -be m ade, 
w hich is  im p o r ta n t ; loads a re  u su a lly  fa ir ly  
even ly  connected  over th e  th ree  p h ases, 
w hich in  tu rn  m akes fo r  low  n e u tra l  p o te n ­
tials-—even a t  th e  ends o f longish th ree - 
p h ase  run s. E v en  so, p o ten tia ls  u p  to  
15-20 V are  n o t uncom m on, a lth o u g h  o ften  
tran s ito ry .

In  ru ra l a reas, how ever, su p p ly  is o ften  
b y  m eans of long  o v erh ead  lines, a n d  v e ry  
d ifferent conditions p rev ail. I n  th e  case 
o f th ree -p h ase  supplies, unsy m m etrica l 
load ing  of th e  phases m ay  re su lt  in  high 
n e u tra l p o ten tia ls  ab o v e  e a r th , so th a t  in 
effect th e  n e u tra l becom es a  live line, 
th o u g h  n o t, o f course, to  th e  sam e e x te n t 
as th e  p h ase  line . W ith  a n y  p o ten tia l 
u p o n  th e  n e u tra l, above  e a r th , leakage 
fro m  th e  n e u tra l  to  th e  m eta l casing of 
e q u ip m en t becom es possible— even likely,
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in  view  of th e  generally  low er in su la tio n  of 
th e  n e u tra l co m p ared  w ith  th e  iphase. 
W ith  d a iry  e q u ip m en t, a  leak ag e  from  a  
n e u tra l  ch arged  to  som e 15-20 V above 
e a r th  m ig h t easily  p ro v id e  a  r isk  fo r  c a tt le .

A c tu a l field m easu rem en ts  h a v e  show n 
th a t  w ith  a  sin g le-p h ase  su p p ly  to  a  fa rm , 
a  n e u tra l  p o te n tia l  ex is ted  co n tinuously , as 
w ould  be  ex p ec ted . A ccord ing  to  loading, 
th is  p o te n tia l v a rie d  fro m  7 to  24 V— i t  is 
t ru e  th a t  th e  line w as so m ew h at a b o v e  
av erag e  len g th , a b o u t  one  a n d  o n e -th ird  
m iles— b u t  su ch  cond itions a re  n o t  u n ­
com m on. I t  is e x tre m e ly  d o u b tfu l if 
n e u tra l  p o ten tia ls  o f th is  m ag n itu d e  a re  
com m on in  tow ns, b u t  th e y  m u s t  be  con­
s id e red  n o rm al fo r long ru ra l  supplies, a n d  
th is  fa c to r  m u s t  g o v ern  a n y  a p p ra isa l of 
e a r th  leakage  u n d e r  ru ra l  conditions.

I n  a d d itio n  to  th e  ex istence of n e u tra l  p o ­
te n tia ls  u n d e r  w h a t m ig h t b e  called  n o rm al 
w ork ing , o th e rs  m a y  arise  b y  reaso n  of 
fa u lt .  R u ra l lines a re  su b je c t to  d is tu r­
ban ces n o t likely  in  tow ns, a n d  som e of 
th e se  sh o u ld  b e  briefly  considered . A sh ort- 
c ircu it b e tw een  p h a se  a n d  n e u tra l  line  m ay  
re su lt in  h ig h  n e u tra l  p o ten tia l, a n d  if  th is  
occu rs a t  th e  e n d  of a  long line  i t  is m ore  
th a n  lik e ly  t h a t  line  im p ed an ce  w ill p re v en t 
o p e ra tio n  Of th e  tran s fo rm e r fuses. O ne o r 
tw o  cases o f sh o rt-c irc u it h a v e  recen tly  
b een  in v es tig a ted — in  one case th is  occu rred  
a t  th e  p o in t o f e n try  o f th e  service, a n d  in  
a n o th e r  b y  reaso n  of leak ag e  a t  a  m e te r—  
re su ltin g  in  m ain ten a n ce  of th e  su p p ly  in  all 
cases, one acco m p an ied  b y  a  s lig h t fire.

I t  is c lear t h a t  a n y  d is tu rb an c e  to  su p p ly  
lines o u tsid e  th e  in s ta lla tio n  can n o t b e  c leared  
b y  in te rn a l fuses, a n d  a lth o u g h  th e  su p p ly  
v o ltag e  m a y  d ro p  below  a  w ork ing  level, 
y e t  th e  h ig h  n e u tra l  p o ten tia l rem ain s . T he 
p o in t is, t h a t  a n y  leakage fro m  th is  n e u tra l  
is eq u ally  le th a l as a n y  o th e r  leakage, a n d  
a  safe p rin cip le  to  assum e w ould  be  th a t  
in  th e  ru ra l a rea  a  n e u tra l  line is a s  m uch 
a  live  line, fro m  a  p ro tec tiv e  ang le , a s  a  
p h ase  line. T h e  p ro b lem  is in tensified  w hen 
i t  is rem em b ered  th a t  ho rses a n d  c a tt le  a re  
e x trem e ly  su scep tib le  to  low  leakage  v o lt­
ages.

Less Common Fault
A less com m on cause  of n e u tra l  p o ten tia l 

is th e  com plete  o r  p a r tia l  d isconnection  of 
a  n e u tra l line o u tsid e  th e  in s ta lla tio n . T he 
in tro d u c tio n  of ev en  a  sm all re sis tan ce  in to  
th e  n e u tra l  line b y  th is  m ean s m u s t con­
s id e rab ly  increase  n e u tra l p o ten tia ls  above 
e a r th  in  th e  in s ta lla tio n . W ith  ev ery  rise  in 
v o ltag e  th e  p o ssib ility  o f leakage to  e a r th  
from  th e  n e u tra l becom es m ore likely , even 
if in te rm itte n t.

P ro b a b ly  th e  m o s t likely  cause of h igh  
n e u tra l  p o ten tia l is d u e  to  e a r th  fa u lt  on 
th e  su p p ly  line, such  as occurs w ith  th e  
fa lling  o f a  p h ase  line o r fa ilu re  o f in su la tio n  
a t  som e p o in t. H igh  e a rth in g  resistances

o ften  p re v en t iso la tion  of th is  line, w ith  th e  
re su lt  t h a t  h e av y  c u rre n ts  flow o v er t h e  
e a r th  e lectrode, a n d  in  consequence th e  
n e u tra l  line is ra ised  to  som e considerable 
v o ltag e  ab o v e  e a r th . A lthough  sep a ra te  
e a rth in g  system s a re  o ften  u sed  fo r th e  line  
n e u tra l  a n d  th e  tran s fo rm e r a n d /o r  sw itch- 
g ear ironw ork , a n y  in su la tio n  fa ilu re  o n  th e  
la t te r  is like ly  to  b e  re flected  in  th e  ra is ing  
of th e  n e u tra l  p o ten tia l, a s  th e  tw o  system s 

. a re  genera lly  so close to g e th e r t h a t  a n y  
p o ten tia l g ra d ie n t d u e  to  th e  one  m ay  easily  
affect th e  o th e r.

Variations in Electrode Resistance

V aria tio n s  in  e lectrode  resis tan ce  are  
u su a lly  g re a te r  th a n  a re  susp ec ted , unless 
period ica l ch eck  is m ad e . D u rin g  th e  
re ce n t fro s t n ine  e a r th  e lectrodes in  N orfolk, 
n o rm ally  of a b o u t 2 to  8 ohm s resistance, 
show ed resistances be tw een  14 a n d  30 ohm s ; 
in  one  case a s  h ig h  as 83 ohm s. T hese  w ere 
fo rm ed  b y  a b o u t 100 y a rd s  o f 0.1 sq. in . 
s tra n d e d  h a rd -d ra w n  copper, b u ried  a t  v a ry ­
in g  d e p th s  in  sa n d y  soil, a n d  h a v e  u sua lly  
been  ■ considered  efficient a n d  re liab le  elec­
tro d es . I n  w e t w e a th e r th e ir  re sistances 
ra re ly  exceeds 1 to  3 ohm s.

I t  is o bv iously  un sa fe  to  re ly  u p o n  th ese  
e lectrodes fo r the' iso la tion  o f a n y  fallen  
o v e rh ead  line, a n d  th ese  cond itions a re  a t  
th e  m o m en t p ro b ab ly  tru e  fo r h a lf  th e  
co u n try . W ith  th e  ra is in g  of th e  n e u tra l 
p o ten tia l a n d  th e  d isap p earan ce  of th e  p h ase  
of th e  su p p ly  a t  th e  in s ta lla tio n , dangerous 
co n d itions a re  se t u p . T h e  su p p ly  h as 
a p p a re n tly  fa iled , b u t  th e  n e u tra l rem ains 
a liv e ; a n y  u n su sp ec ted  leakage  from  th e  
n e u tra l  sh o u ld  b e  capab le  of im m edia te  
c learance.

F o r  th ese  a n d  o th e r  reasons a  case  w ould 
seem  to  b e  m ad e  o u t  fo r double-pole  e a r th  
leakage  p ro tec tio n  in  all cases, a n d  th e  
no rm al e a r th  leakage c ircu it b re ak e r  will 
re sp o n d  to  leakage  from  th e  n e u tra l as 
p ro m p tly  as fo r leakage fro m  th e  phase . 
I n  v iew  of i ts  in fin itesim al e x tra  cost, 
double-pole p ro tec tio n  w ould  even  seem  
d esirab le  fo r th e  to w n  in s ta lla tio n  in  a d ­
d ition , now  t h a t  w e no longer e n jo y  th e  
d o u b tfu l v a lu e  of a  fu se  in  th e  n e u tra l line. 
Single-pole fusing  fo r o v e rcu rre n t p ro tec tio n  
is now  officially ap p ro v ed  a n d  should  be 
a d e q u a te  fo r all purposes, sh o rt-c ircu it an d  

•overload, a lth o u g h  its  econom ic v a lu e  is 
sm all a n d  g re a te r  care  in  in s ta lla tio n  w ork  
becom es necessary .

I n  th e  o ld  days of double-pole fusing  in  
th e  in sta lla tio n , no  g rea t risk  w ould  arise 
w ith  a  reversa l o f p h ase  a n d  n e u tra l a t  th e  
su p p ly  in ta k e ; w ith  single-pole fusing, how ­
ever, considerab le  d an g er m a y  b e  se t u p  
w ith  reversal. D ouble-pole e a r th  leakage 
p ro tec tio n  will, how ever, ta k e  care  of th e  
m a jo r risks, a n d  re n d e r reversa ls innocuous 
th o u g h  undesirab le . L eakage  from  a n  u n ­
fused  n e u tra l m a y  cause  fire.



February 9, 1945 THE ELECTRICIAN 123

Electricity Supply
Clitheroe.— T h e  T .C . p roposes to  carry  

o u t ex tensions in  o rd e r to  afford  a  supp ly  
of e lec tric ity  to  c e rta in  fa rm  p roperties .

Ja rro w -o n -Tyn e .— P lan s hav e  been  a p ­
p ro v e d  fo r th e  erec tion  of a  su b -s ta tio n  in  
P rin ce  C onsort R o a d  fo r th e  N o rth -E aste rn  
E lec tric  Supply- Co., L td .

Croydon.—T h e E lec tr ic ity  C om m ittee  re ­
p o rts  th a t  th e  E le c tr ic ity  Com m issioners 
hav e  issued  co n sen t to  th e  am en d ed  schem e 
fo r th e  e s tab lish m en t of a  new  pow er 
sta tio n .

H u ll.—A ccord ing  to  th e  estim a te s  su b ­
m itte d  to  th e  E lec tr ic ity  C om m ittee  genera­
tio n  in  1945 /  46 w ill cost £ 567 013— nearly  
£100 000 m ore th a n  th e  p ro b ab le  cost n  
th e  c u rre n t y e a r. T h is, i t  is s ta te d , is due  
large ly  to  th e  in creased  p rice  o f coal. T he 
general m an ag er, M r. D . B ellam y, sa id  th a t  
a t  th is  stage, i t  w as n o t  possible to  su b m it 
a n y  ap p lica tio n  fo r increase  in  ta riff  on  th e  
basis of d ep le ted  reserves, b u t  a t  th e  sam e 
tim e i t  w as ev id e n t th a t  som e price  revision 
in  th e  n e a r  fu tu re  w ould  b e  essen tia l.

Stoke Newington (L o n d o n )  T he E lec­
tr ic ity  C om m ittee’s estim a tes fo r p o st-w ar 
req u irem en ts  a re  £50 000 fo r su b -s ta tions , 
£55 925 fo r m ains, £47 972 for m ete rs , 
£54 340 fo r consum ers’ a p p a ra tu s  a n d  
£12 000 fo r show room s.

Tyn e m o u th — T h e T .C . h a s  decided to  
exercise i ts  r ig h t u n d e r th e  E lectric  L ig h t­
ing  A c t o f 1888 to  acq u ire  im m ed ia te ly  th e  
e lec tric ity  u n d e rta k in g  in  th e  N ew  Y o rk  
a rea  now  ow ned by  th e  N o rth -E aste rn  
E lec tric  S u p p ly  Co., L td .

Cheltenham.—A t a  m ee tin g  of th e  
H ousing  C om m ittee th e  T ow n C lerk  re ­
p o rte d  th a t  th e  E lec tr ic ity  C om m ittee h a d  
ag reed  to  b e a r  th e  cost o f p rov id ing  equ ip ­
m e n t fo r tw o ex p erim en ta l houses in  K ip ­
ling  R o ad , am o u n tin g  -approxim ately  to 
£185 a n d  to  offer th em  to  th e  Council and  
its  te n a n ts  on a  re n t  free  basis fo r seven 
y ears . I n  ad d itio n , no  ch arg e  , w ould  be 
m ad e  fo r  .m aintenance or fa ir  w ear and  
te a r . T h e  cost to  th e  H ousing  .Com m ittee 
fo r e lectric  w iring  w ould be £12 p e r  house.

132 kV Switchgear at Littlebrook

W IT H  reference to  th e  im pu lse  circuit- 
b reak ers  re ferred  to  in  o u r la s t issue 
in  th e  descrip tion  of eq u ip m e n t a t  L ittle ­

brook  pow er s ta tio n , these  w ere, as .sta ted , 
m ad e  b y  th e  M etropolitan-V ickers E lectrical 
Co., L td .,  a n d  a re  of m ed ium  oil ty p e  re ­
qu irin g  ap p ro x im ate ly  20 p e r  cen t, volum e 
of oil no rm ally  em ployed in  a  132-kV design. 
D esp ite  th is  re d u c tio n  th e  bu sh in g  ty p e  cu r­
re n t  tran sfo rm ers a re  b u ilt  in to  th e  circuit- 
b re ak e r  m o u n te d  on a  conventional con­
denser b u sh ing . T h a t  p a r t  of th e  circuit- 
b re ak e r su b jec ted  to  h y d rau lic  oil pressure  
com prises a  steel ch am b er w ith  a  s trong  
bakelised  p a p e r p ressu re  tu b e , an d  th e  
w hole is su rro u n d ed  b y  spring-loaded  porce­
la ins w hich are  shock  resisting .

T h e  c ircu it-b reakers a re  o f forced b las t 
ty p e  in  w hich th e  oil is d riv en  across th e  
arc  a t  th e  cross je t  p o ts inco rp o ra ted  b y  
m ean s of p is to n s, w hich  are  in  tu rn  d riven  
from  com pressed  a ir  m echanism s. T he 
pow er o u tp u t  ¡of th ese  m echanism s while 
d riv ing  th e  oil is o f th e  o rd e r of 1 0 0 0  h .p . 
a n d  th is  pow er is re leased  b y  th e  tr ip  
m echan ism  w ith  .03-sec. from  rece ip t of tr ip  
im pulse. B ecause th e  forced b la s t  p rov ided  
is in d ep en d en t of c u rre n t, th e  a rc  in te r ru p ­
tio n  is b ro u g h t a b o u t in  th e  sh o rte s t tim e, 
n o tw ith s ta n d in g  th e  va lue  of th e  cu rren t. 
T h e  to ta l  tim e  from  rece ip t o f t r ip  im pulse 
to  in te rru p tio n  of all c u rren ts  w ith in  th e  
c ircu it-b reak e r’s ra tin g  o f  2 000-MVA a t 
132 kV  is less th a n  3-cycles,

As m a n y  as 70 shlort-circuits, including 
m an y  a t  m ax im u m  ra tin g , h av e  been  carried  
o u t w ith o u t c o n ta c t m ain ten an ce  on th is  
class of c ircu it-b reak er, a  fea tu re  w hich re ­
duces m a in ten an ce  a n d  is m ad e  possible b y  
th e  ex trem ely  sh o r t  a rc  d u ra tio n  a n d  th e  use 
of E lk o n ite  co n tac ts .

D esp ite  th e  re la tiv e ly  low q u a n ti ty  o f  oil, 
th e  in te rn a l electrical creepages in  th e  im ­
pu lse  c ircu it-b reak er a re  of th e  o rd e r of 
double th o se  accep tab led n  th e  conven tional 
ta n k  ty p e  c ircu it-b reak er an d  th is  has m ade 
it  possib le to  te s t  th e  com plete  c ircuit- 
b re ak e r fo r flash-over a t  50-cycles u p  to  
380 kV .

T h e  c ircu it-b reakers . a re  m o u n ted  on a 
low  concrete  p lin th  p rov id ing  easy  access, 
su rro u n d ed  b y  cages t o  com ply  w ith  section  
c learance req u irem en ts . E ac h  th ree -p h ase  
c ircu it-b reak er is con tro lled  from  a  kiosk  
ou tside  th e  cage con ta in ing  th e  a ir  supp ly  
s to p  va lves, p re ssu re  gauges, rem ote  
m echanical t r ip  a n d  o th e r  accessories. T he 
w hole in sta lla tio n  is fed  from  a  du p lica ted  
com pressed  a ir  service in co rp o ra tin g  silica 
gel d riers, w hich  a re  p rov ided  to  p rev en t 
co n densation  a n d  freezing in th e  a ir  lines. 
E x tre m e  p recau tio n s a re  n o t necessary  in 
th is  connection  since th e  a ir is n o t used  in 
co n tac t w ith  in su la tion  a t  an y  tim e, b u t  
serves o n ly  to  d riv e  th e  m echanism s.

A n u m b er of th e  la te s t  form  of th is  
; c ircu it-b reak er a re  now being supplied  for 

export.
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Electricity and Water Supply
Pros and Cons Discussed at I.E.E. Informal Meeting

* 4 rT'> H E  ap p lica tio n s o f e lec tr ic ity  to  w a te r 
A supp ly !’ w ere  d iscussed  a t  th e  in form al 

m e e tin g 'o f  th e  I .E .E .  o n  J a n u a ry  22, th e  
su b je c t b e in g  in tro d u c ed  b y  M r. J .  F . 
Sh ip ley . M onsieur P . M. J .  A illeret, local 
hon . sec re ta ry  o f th e  I .E .E .  in  F ra n c e , w as 
am o n g  th o se  p re sen t.

M r. Sh ip ley  sa id  t h a t  th e re  w ere m ore 
th a n  1 000 d ifferen t a u th o ritie s  su p p ly in g  
w a te r  in  E n g la n d  a n d  W ales, o f w hom  25 
su p p lied  m ore th a n  50 p e r  cen t, of th e  
needs o f th e  c o u n tr y ; 125 a u th o ritie s  m ore 
th a n  25 p e r  c e n t.,  a n d  875. th e  rem ain ing  
q u a r te r .

. A fte r  re fe rrin g  to  th e  recen t G overnm en t 
W h ite  P a p e r  on  w a te r  sources, th e  sp eak er 
sa id  t h a t  w ould  p ro b a b ly  b e  a n  ob liga tion  
on w a te r  supp liers , n o r m ere ly  to  su p p ly  
d o m estic  b u t  also fo r ag ricu ltu ra l a n d  o th e r  
needs.

Electrical Applications
E le c tric ity  w ould  h a v e  to  b e  u sed  fo r 

p u m p in g , a n d  i t  m ig h t also  be  used  fo r 
w a te r  p u rificatio n . A n o rd in a ry  p u m p  w ould  
b e  u se d  fo r p u m p in g  w a te r  from  su rface  
le v e ls ; b u t  p u m p in g  fro m  u n d erg ro u n d  
w ou ld  n eed  e ith e r  a  boreho le  p u m p , o r  a  
rec ip ro ca tin g  p u m p  d riv en  b y  a n  electric  
m o to r, o r  a  sub m ersib le  p u m p . W ith  
re sp ec t to  th e  use  o f e lec tric ity  in  w a te r 
pu rifica tio n , M r. Sh ip ley  m en tio n ed  p u ri­
fica tion  b y  oztone; b y  e lectro ly tic  m eth o d s 
p ro d u c in g  h y p o c h lo r ite ; a n  e lectro ly tic  
p ro c ess ; a n d  u ltra -v io le t lig h t, th e .la s tb e in g  
genera lly  u se d  a s  a  seco n d ary  a n d  n o t a  
p r im a ry  process.

I n  th e  discussion, a tte n tio n  w as d irec ted  
to  th e  a u to m a tic  p re ssu re  system , consisting  
of a  ta n k  a n d  a  sm all p u m p  a n d  a  p ressu re  
sw itch  w h ereb y  th e  p ressu re  in  th e  ta n k  
w as m a in ta in e d  a t  a b o u t  60 lb . p e r  sq . in . 
W h e n  w a te r  w as u sed  a n d  th e  p re ssu re  in  
th e  ta n k  w as red u ced  to  40 lb . p e r  sq . in ., 
th e  m o to r  o p e ra ted  a u to m a tica lly . T h u s, 
la rg e  c ap a c ity  o v e rh ead  ta n k s  w ere d is­
p en sed  w ith .

O ne sp e a k er sa id  t h a t  su bm ersib le  pu m p s 
I ia d  b een  m a n u fa c tu re d  in  th is  c o u n try  for 
12 y ears , a n d  th a t  th e y  h a d  a lread y  
ach iev ed  a  h ig h  degree of re liab ility . P u m p s 
of th is  ty p e  h a d  b een  su b m erg ed  fo r as 
lo n g  as six  y e a rs  a n d  h a d  th e n  req u ired  
p ra c tic a lly  no  o v e rh au lin g  a n d  serv icing . In  
one case  th e  in su la tio n  resis tan ce  of th e  
w ind ing , a f te r  th e  p u m p  h a d  b een  su b ­
m erg ed  fo r 26 000 h o u rs , w as still 15 
m egohm s. A n u m b er of o th e r  sp eakers 
spoke  in  su p p o rt o f th e  su b m ersib le  p u m p .

Tariffs w ere th e  su b je c t o f a  good deal 
o f  c o m m e n t; a n d  i t  w as h e ld  th a t ,  in as­
m u c h  as th e  p eak  lo ad  fo r w a te r w as in  th e

su m m er a n d  th e  p eak  lo ad  fo r e lectric ity  in  
th e  w in ter, w a te r  a n d  e lec tric ity  au th o ritie s  
cou ld  do m u ch  to  afford  each  o th e r  m u tu a l 
a id . A n o th e r p o in t w as t h a t  local supp lies 
of u n d e rg ro u n d  , w a te r  could  b e  m ade  
econom ically  availab le  b y  e lectric  pu m p - 
ing , p ro v id ed  th e  tariffs w ere  su itab le . 
T h ere  w as a  p lea  also  fo r s ta n d a rd isa tio n  
of conditions. I t  w as sa id  t h a t  th e re  w ere 
50 e lec tric ity  a u th o ritie s  su p p ly in g  in  th e  
a rea  o f th e  M etropo litan  W a te r  B oard , 
g iv ing  am ple  o p p o rtu n ity  fo r co -operation  
in  o rd e r to  m ak e  th e  b e s t use  of th e  
d iv e rs ity  fac to r. T h e  w arn in g  w as m ade , 
h ow ever, t h a t  th e  C .E .B . .tariffs w ere su b ­
je c t to  rev iew  a  y e a r  h e n c e ,. a n d  th a t  an y  
long  te rm  co m m itm en t m u s t b e a r  th is  p o in t 
in  m in d .

A  suggestion  to  a p p ly  th e  va riab le  p itc h  
pro p e lle r p rincip le  to  th e  cen trifu g a l p u m p  
to  g ive a  15 p e r  cen t, v a ria tio n  o f o u tp u t  
a t  fixed speed  in  o rd e r to  v a ry  th e  h e ad  of 
w a te r  w hen  req u ired , w as p u t  to  Mr. 
Shipley , w ho  p o in ted  o u t  t h a t  t h a t  w ould  be  
su itab le  o n ly  fo r sm all head s . H e  d id  no t 
k n o w  of a n y  m eans w h ereby  th e  speed of
a .c . m o to rs  cou ld  b e  ih creased  e x cep t b y  th e  
co m m u ta to r p rincip le, b u t  h e re  th e  q u es­
tio n  of c o s t m u s t  be  considered.

Comparison of Costs
A n o th e r sp eak er, rep re sen tin g  a  su p p ly  

com pany , c o n tr ib u ted  d a ta  concerning ru ra l 
w a te r  supplies a n d  sa id  t h a t  d u rin g  th e  w ar 
w ith  inc id en ts  w h ich  in te rfe red  w ith  
e lec tr ic ity  su p p ly  averag ing  six  p e r  d ay , a 
su p p ly  c o n tin u ity  o f 98.7 p e r  cen t, w as 
g iven. T o c o u n te r com m ents concerning 
e lec tric ity  ta riffs  i t  w as p o in te d  o u t  th a t  
e lectric  p u m p in g  enab led  sav ings to  be  
effected  in  c ap ita l costs. P a rtic u la rs  were 
g iven  of co sts  o f p u m p in g  w ith  D iesel a n d  
electric  p la n t  resp ec tiv e ly  in  connection  
w ith  a  d ra in ag e  schem e, th e  se ts be ing  of 
50 h . p .  a n d  ru n n in g  500 h o u rs  p e r  an n u m . 
T h e  to ta l  cap ita l co sts  w ere £970 fo r elec­
tr ic a l p la n t  a n d  £1 540 fo r D ie se l; a n d  th e  
o p e ra tin g  costs p e r  a n n u m  w ere £201 a n d  
£233 resp ec tive ly , th e  D iesel p la n t  h av in g  
to  b e a r  th e  g re a te r  c a p ita l costs.

Colour in Display.—T h e  B ritish  D isp lay  
A ssociation  h a s  a rra n g e d  a  series of a d ­
dresses dealing  w ith  d isp lay  a f te r  th e  w ar. 
Am ong th e se  is one  b y  M r. W ilson, of th e  
B ritish  C olour Council on  “  C olour in  D is­
p lay , ”  to  b e  given on  M arch  8 a t  th e
E .L .M .A . L ig h tin g  Serv ice  B u reau , L on­
don, W .C .2 , 'a t  6 p .m . . T h e  ch a irm an  will 
b e  M r. W . C. H o u s to n  of th e  B ritish  T hom - 
son -H o u sto n  C o., L td .
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Electrical Personalities
We are always glad to receive from  readers news of their social and business activities fo r  

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

T h e  I .E .E .  C ouncil hav e  m ade  th e  
tw e n ty - th ird  a w ard  of th e  F a ra d a y  M edal 

to  D r. C. C. Paterson,
F .R .S ., a  p ast-p resi- 
d en t, fo r  services 
re n d ere d  in th e  a d ­
v a n c e  m e r i t  o f  
e lectrical s c i e n c e ,  
p a rticu la rly  in  th e  
field of e lectrical re ­
search . H e  w as on 
th e  s ta ff  o f th e  
N .P .L . fro m  1903 to  
1919, H is c o n trib u ­
tio n  to  investiga tions 
in to  new  m eth o d s of 
artificial ligh ting  a n d  

„  _  _  in to  e l e c t r o n i c
Dr. C. C. Paterson developm en ts h a s  

■ ' - b een  o u ts tan d in g . D r.
P a te rso n  w as e lec ted  a . Fellow  of th e  
R o y a l' Society  in  1942. H e is a  past- 
p re s id en t o f th e  E .R .A ., th e  Illu m in atin g  
E ng in eerin g  Society , th e  In te rn a tio n a l 
Com m ission on  Illu m in atio n , th e  In s ti tu te  
of Ph y sics an d  th e  Ju n io r  In s ti tu tio n  of 
E ng ineers . H e  is ch a irm an  of th e  
E ng in eerin g  D ivisional Council of the  
B ritish  S ta n d a rd s  In s titu tio n .

M r. A . G. Hawkins h as  been  app o in ted  
m an a g e r of th e  N o rth  W este rn  A rea  of th e  
G .E .C . H e  h as  b een  
w ith  th e  com pany  
fo r over th ir ty  y ea rs  
an d  assis ted  th e  la te  
M r. J .  H . F a r th in g  
in  th e  m an ag em en t 
o f N .W . a rea  fo r 
t h e  p a s t  e ig h t 
y ea rs . A fte r g rad u ­
a tin g  w ith  h onours a t  
C am bridge h e  jo ined 
th e  com pany  in  1912 
a s sec re ta ry  to  th e  la te  
L o rd  H irs t. Shortly  
a fte rw ard s  h e  w as 
tra n s fe rre d  to  th e  
C ardiff b ra n ch  w here , ,  . „  . .
he w as engaged w hen  M r‘ A- G' Hawklns 
w a r b ro k e  o u t  in
1914. I n  1919 he was ap p o in ted  a ss is ta n t 
m an a g e r a t  G lasgow a n d  ¡left th e re  in  
1925 to  becom e general m an ag er of th e  
G .E .C . (In d ia) L td .

H irs t  H all, W em bley, th e  social cen tre  
of th e  group  of factories in  t h a t  d is tr ic t 
ow ned b y  th e  G .E .C . w as recen tly  th e  
scene o f . a n  u n v eiling  b y  th e  H on . Mrs. 
G am age of a  bronze p laq u e  of th e  la te  
L o rd  H irst. T h e  p laq u e  w as a  personal

g ift from  L ord  H irs t’s d a u g h te r  a n d  son-in- 
law , th e  H on. Mrs. G am age a n d  Mr. Leslie 
G am age, an d  its  unveiling  coincided 
ex ac tly  w ith  th e  d a te  of th e  d e a th  of L ord  
H irs t  tw o y e a rs  ago. S u p porting  th e  H on. 
M rs. G am age a t  th e  cerem ony w ere S ir. 
H a rry  R ailing , M r. Leslie G am age, M r. G.

The Hon. Mrs. Gamage unveiling a plaque of 
the late Lord Hirst

Chelioti. D r. C. C. P a te rso n  a n d  M r. F .  
W in stan ley .

T h e  I .E .E .  Council hav e  e lected  Mr. 
J .  S. Highfield, a  p a s t-p re s id e n t, to be a n  
h o n o ra ry  m em b er of th e  in s titu tio n , in 
ap p rec ia tio n  o f h is d istin g u ish ed  w o rk  in  
th e  d ev elo p m en t of th e  science of th e  sup ­
p ly  a n d  ap p lica tio n  of e lectric ity . Mr. H igh­
field becam e chief engineer to  S taffo rd  a n d  
S t. H elens, L an cs., a f te r  w hich  h e  w as a p ­
p o in ted  chief eng ineer a n d  m an ag er of th e  
M etropo litan  E . S . Co. As senior p a r tn e r  
in  th e  firm  of H ighfield a n d  R o g er Sm ith , 
he la te r  a c ted  as consu lting  eng ineer fo r 
th e  C en tra l E le c tric ity  B o ard  a n d  several 
e lec tric ity  u n d e rta k in g s  a n d  in d u strie s  in 
th is  c o u n try  a n d  ab ro ad . H e also  becam e 
a  d irec to r o f th e  L ondon  P ow er C o., th e  
L ondon  A ssocia ted  U n d e rtak in g s , th e  
C entra l L ondon  E le c tr ic ity , L td . ,  and  
o th e r  com panies. H e  is a  v ice- 
p re s id en t of th e  R o y a l Society of A rts, 
a  m em b er o f th e  Société des In gen ieu res 
Civil de F ra n c e , p a s t-p re s id e n t of th e  
Ju n io r  In s t i tu t io n  of -Engineers a n d  of th e
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A ssocia tion  of S u p erv ising  E n g in eers  a n d  
a  p a s t  m a n a g e r  a n d  v ice -p res id en t of th e  
R o y a l In s ti tu tio n .

T h ree  re tir in g  em ployees of th e  E n g lish , 
E lec tric  Co., L td . ,  "whose ag g reg a te  of se r­
v ice  a m o u n te d  to  150 y ears , h av e  been  p re ­
se n te d  w ith  long  serv ice  tes tim o n ia ls . T h ey  
a re  Messrs. Thom as W . Probert (56 
y ears), E . G. Fuller (52 y ears), a n d  T .  Rey­
nolds (40 years). T h e  p re sen ta tio n s  w ere 
m ad e  b y  M r. J .  W . C. M illigan, m an ag er 
of th e  S taffo rd  w orks. T h e  rec ip ien ts  voiced 
th e ir  ap p rec ia tio n  of th e  co m p an y ’s co n ­
s id e ra tio n  fo r  th em , re fe rrin g  also to  th e  
p ension  a rra n g e m e n ts  w hich  th e y  w ould 
en joy . Also p re se n t w ere M r. J .  R ogers, 
g eneral m an a g e r of w orks, th e  ch a irm an  
a n d  v ice -ch a irm an  of th e  staff com m ittee  
a n d  d e p a rtm e n ta l chiefs o f th e  re tir in g  
em ployees.

T he C ov en try  E lec tric  C lub held  a  su c ­
cessful N ew  Y e a r ’s dan ce  a t  th e  M asonic 
H a ll on  J a n u a ry  23. T h e  screen ing  of th e  
film  in  co lour ta k e n  b y  M essrs. G. S. N o tt

a n d  R . A. B ill d u rin g  th e  c lu b ’s sum m er 
golf to u rn a m e n t, w ith  a  ru n n in g  com m en­
ta ry  spoken  b y  M r. Leslie T h orne, w as an  
a ttra c t iv e  fe a tu re . T h e  M ayor, A lderm an
G. E . H odgk inson , a n d  th e  M ayoress 
a tte n d e d , a n d  th e  sp o t p rizes w ere dis­
t r ib u te d  by  his W orsh ip . M r. F . G odden, 
th e  chief e lectrical eng ineer a n d  m an ag er, 
p re sen te d  a  p la te d  egg se t  to  th e  M ayoress. 
T he D e p u ty  M ayor, M r. L ee  G ordon, w as 
a lso p re sen t. T h e  proceeds a re  to  b e  given, 
to  th e  E lec trica l In d u s tr ie s  B enev o len t 
A ssociation.

Obituary

M r. Percival Alan Toom er, a  d irec to r of 
th e  D u rrin g to n  E lec tric  L ig h t Co., aged  
67 y ears .

Lt.-C o l. F . R. S. Balfour, a d irec to r of 
C able  a n d  W ireless, L td .,  o n  F e b ru a ry  2, 
aged  71 y ears .

M r. Kenneth Lindsay Wood, la te  en g in ­
e e r in-chief, Cable a n d  W ireless, L td . ,  on 
F e b ru a ry  4.

News in Brief
Wireless Statistics.— T h e n u m b er of w ire­

less licences issued  b y  th e  P o s t Office d u rin g  
th e  y e a r  e n d e d  M arch  31, 1944, is s ta te d  
to  b e  9 '555 000, as co m p ared  w ith  9 420 000 
in  1943.

Textile  Mill Electrification.— M r. F . J .
S tevenson  w ho ad d ressed  th e  L an cash ire  
sec tion  of th e  T ex tile  In s t i tu te  a t  M an­
ch es te r re cen tly , sa id  t h a t  fo r  too  long  te x ­
tile  m ill e lec trifica tion  h a d  b een  considered  
sim ply  as a  q u estio n  of chan g in g  o v e r to  
e lectric  pow er. H e  u rg e d  B ritish  elec­
tr ic a l m a n u fa c tu re rs  to, e s tab lish  th e  a d ­
v a n ta g e  o f d riv in g  th e  a c tu a l m ach ine  
r a th e r  th a n  th e  m ill.

Machine Tool Installation.— T h e  N o r­
th u m b e rla n d  C.C. in te n d s  sp en d in g  a b o u t 
£ 3 000 o n  th e  in s ta lla ­
tio n  of e lectrica l 
m ach ine  too ls a t  th e  
•Benton eng in e  sheds 
u se d  b y  th e  ro ad s  a n d  
b ridges d e p a rtm e n t.

Electrical Smithies,
—  L an cash ire  elec­
t r ic i ty  u n d e rta k in g s  
a re  s ta te d  to  h av e  
r e c e n t l y  in sta lled  
e lectric  pow er in  36 
sm ith ies.

Blackburn Don­
ation. —  T h e  E le c ­
tr ic i ty  C om m ittee  h a s  
v o te d  £139 to  th e  
B ritish  E le c tr ica l a n d  A llied In d u s tr ie s  R e ­
sea rch  A ssociation .

Birkenhead Wireless Scheme.— A police 
w ireless schem e is to  be  p u t  in to  o p e ra tio n  
sh o rtly . I t  will co st ap p ro x im ate ly  £2 400 
in  i ts  in itia l stag es , of w hich  a b o u t £1 300 
will ra n k  for E x ch e q u e r g ra n t. I t  is u n d e r­
sto o d  th a t ,  a  sim ilar w ireless schem e is 
co n te m p la te d  in  L iverpool.

London-Athens Wireless.— I t  is a n ­
n o u nced  b y  C able a n d  W ireless L td .. th a t  
th e  L o n don-A thens w ireless c irc u it h a s  been  
reo p en ed  fo r lim ited  P re ss  traffic  on ly . T he 
c ircu it, w hich  h a d  been  closed since th e  
tra n sm ittin g  s ta tio n  w as a tta c k e d  a n d  im ­
m obilised  on  D ecem ber 30, h a s  been  opened 
w ith  tem p o ra ry  a p p a ra tu s .

I .E .E .  N .W . Centre.— T he N orth -
W este rn  I .E .E .  C en tre  C om m ittee  a n ­

nounces th a t  a  local 
g roup  of th e  In s ta lla ­
tions Section  has 
b een  fo rm ed . I t  will' 
be u n d e r  th e  ch a ir­
m an sh ip  of M r. L . H . 
A. C arr.

Electric Kitchens. 
— Owing to  th e  p u b ­
lic in te re s t  d isp layed  
in  th e  E lec trica l D e­
v e lo p m en t Associa­
tio n ’s fo u r a ll-electric  
k itch en s , designed for 
use  in  low cost p o s t­
w a r hom es, th e  e x ­
h ib itio n  a t  th e  B u ild ­

ing  C en tre , 23, M addox S tre e t, L ondon , 
W .l ,  w ill rem ain  open u n til M arch  5.

T W E N T Y -F IV E  Y E A R S  AGO  
T 7R O M  T h e  E l e c t r i c i a n  o f  

r  F ebruary  6, 1920: W hile  we  
do n o t suppose th a t th is  co u n try  
is in  danger o f a tta c k , i t  is agreed  
th a t th e  n e x t  w ar w ill be largely  

An th e  air. I t  is w o r th -w h ile ,  
therefore , to consider th e  pro tec­
tion  o f pow er s ta tio n s  fro m  th is  
p o in t o f v iew , and  to de term ine  
som e po licy  fo r  th e ir  adeq u a te  
defence.
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X-Rays In Engineering
War-time Development and Future Trend

A  JO IN T  m eeting  of th e  In s t i tu t io n  of 
E lectrical E ng ineers w ith  th e  In d u s tr ia l 

R adio logy  G roup of th e  In s t i tu te  of Physios, 
took  p lace a t  th e  in s titu tio n  on F e b ru a ry  
1, w hen  a  p a p e r  b y  M r. V. E . P u llen  on 
“  A S urvey  of X -R a y s  in  E ng ineering  a n d  
In d u s try  ”  w as re a d  a n d  discussed.

T h e  p a p e r  co n ta in ed  n o th in g  original. . 
I t  d id , how ever, a t te m p t  to  show  th e  d e ­
v e lo p m en t of X -rad io g rap h y  in  in d u s try  an d  
engineering  fro m  th e  tim e of R ö n tg en ’s d is­
covery  in  1895.

T h e  p a p e r  w as d iv ided  in to  th ree  
sections. I n  th e  first, developm en ts u p  to  
th e  beg inn ing  of th e  p re se n t w ar w ere re ­
corded  in b ro a d  o u tline , w ith  re g ard  b o th  to  
uses a n d  to  e q u ip m en t. In  th e  second, 
th e  w ar-tim e d ev elo p m en t of engineering 
a n d  in d u s tr ia l rad io g ra p h y , p a rticu la rly  
w ith  re g a rd  to  Service req u irem en ts  an d  
in sp ection , w as d e a lt  w ith . B o th  th e  a p ­
p licab ility  a n d  th e  lim ita tio n s  of rad io ­
g ra p h y  in  th e  eng ineering  . sph ere  w ere 
re m a rk ed  u p o n . T h e  th ird  section  was de­
v o ted  to  a n  a tte m p t  to  fo recast radio- 
g raph ic  developm en ts in  fu tu re  w ith  reg ard  
to  m odifications in  engineering  inspection  
a n d  developm en t. T he a u th o r  also 
a tte m p te d  to  fo reshadow  th e  tre n d  of de­
v e lo p m en t in  X -ra y  a p p a ra tu s  a n d  eq u ip ­
m en t.

N o a t te m p t  w as m ad e  in  th e  p a p e r to  
describe  th e  ap p lica tio n s o f X -ra y  c ry s ta l 
analysis in  in d u s try , a n d  n o  cognizance 
w as ta k e n  of th e  enorm ous p rogress m ade 
b y  radiology in  th e  m edical a n d  surgical 
fields.

Discussion
D r. L. Mullins (K o d ak , L td .,  an d  hon. 

sec re ta ry , In d u s tr ia l  R adio logy  G roup, 
In s t i tu te  of P hysics), sa id  he w as sure i t  
w as fo r reasons of len g th  t h a t  th e  a u th o r 
h a d  o m itted  to  m en tio n  th e  im p o rta n t 
d ev elopm en ts in  h igh  speed  rad io g rap h y , 
w h ich  d em an d ed  v e ry  h igh  X -ra y  in tensities 
fo r ex trem ely  sh o r t  tim es. H e  therefore  
described  th ese  researches in  som e deta il 
since th e y  illu s tra te d  how  th e  e lectrica l e n ­
g ineer could  c o n trib u te  to  th e  p rogress of 
in d u s tria l rad io logy . T h ere  w ere also th ree  
o th e r tech n iq u es in in d u s tria l rad io g rap h y  
w hich  h a d  becom e of im p ortance  recen tly . 
T he first concerned  th e  ph o to g rap h ic  re ­
cord ing  of th e  fluorescen t screen im age on 
to  films a s  sm all a s  33 m m ., a n d  a p p a ra tu s  
for th e  in d u s tria l ap p lica tio n  of th is  te c h ­
n iq u e  w as now  com m ercially  av ailab le  in 
A m erica. I n  th is  w ay , p e rm a n en t records 
w ere o b ta in e d  w ith  less expense th a n  w hen 
full-size films w ere u tilised . T he second

concerped  th e  app lications of cine-radio- 
g rap h y  in  w hich  serial p h o to g rap h s  of th e  
fluo rescen t sc reen  im age of changing 
phen o m en a  could  be m ad e  in  m u ch  th e  
sam e w ay  as o rd in a ry  c in em ato g rap h  ex­
posu res. T h is tech n iq u e  seem ed to  ho ld  
g re a t possib ilities fo r th e  fu tu re . An im ­
p o r ta n t  ap p lica tio n  of c in e -rad iog raphy  was 
re p o rte d  in  1935 b y  Sack , w ho p ro d u ced  
c ine-rad iog raphs of th e  drop  fo rm atio n  in 
e lectric  w elding; T h e  th ird  b ra n ch  of in ­
d u s tr ia l rad io g rap h y  w hich ju stified  som e 
m en tio n  w as X -ra y  m ic ro g rap h y  in  w hich 
en la rg em en ts w ere m ad e  from  rad iog raphs 
in  u l t r a  fine g ra in  m ate ria l. T h is  tec h ­
n iq u e  w as f irs t re p o rte d  in 1913.

D r. S. F . Dorey (L loyds R eg is te r of 
Shipping) said  t h a t  w h ils t th e  u se  o f rad io ­
logy in  w elded p ressu re  vessels in  th e  early  
d ay s w as, p e rh ap s , n o t  of g re a t p rac tica l 
u til i ty , i t  h a d  a  re m a rk ab ly  good m oral 
effect. T h en , too , th e  q u estio n  of expense 
w as a  serious m a tte r  a n d  a n  in itia l cost 
of £1 500 fo r th e  eq u ip m en t, to g e th e r w ith  
th e  fa c t  t h a t  th e  a p p a ra tu s  h a d  to  be  in  
th e  h an d s  of fu lly  co m p e ten t people ra th e r  
confined th e  ap p lic a tio n  of X -ray s, b u t  i t  
h a d  th e  effec t o f k eep ing  th e  w elding of 
h igh  class p ressu re  vessels o u t  of th e  h an d s  
of T om , D ick  a n d  H a rry . T he re su lt, h a d  
been  th e  d ev e lo p m en t of a  v e ry  h igh  
s ta n d a rd  of w elding p ressu re  vessels. T he 
tra in in g  of o p e ra to rs  of th e  a p p a ra tu s  was 
an  im p o rta n t m a t te r  a n d  i t  invo lved  n o t 
o n ly  th e  o p e ra to r  b,ut a lso  in sp ecto rs who 
m u st h av e  know ledge o f how  th e  a p p a ra ­
tu s  shou ld  be u sed  to  ge t th e  re su lts  a im ed  
a t.  As to  th e  in te rp re ta tio n  of evidence, 
so fa r  as p o ro sity  w as concerned some 
s ta n d a rd isa tio n  w as necessary , b u t  th e re  
w ere difficulties. H e  looked fo rw ard  to  a  
g re a t ex tension  of th e  use of radiological 
m eth o d s in  in d u s try , a n d  to  th e  tim e w hen 
every  large  w orks w as equ ip p ed  w ith  th e  
necessary  radiological eq u ipm en t.

M r. E . J .  Tunnicliffe (S iem ens-Sohuckert 
(G rea t B rita in ), L td .)  d iscussed  h .v . 
gen era tin g  eq u ip m en t, an d , a f te r  referring  
to  th e  staggering  voltages now  m ad e  use 
of— th ere  h a d  been  a n  increase  from  a  few 
h u n d re d s  to  as m u ch  as 20 m illions in  a  
re la tiv e ly  few  y ears— said  t h a t  som eth ing  
v e ry  in te res tin g  w as occurring , a n d  th a t  was 
a  re tu rn  to  th e  e lec tro sta tic  ty p e  of genera­
tion . H e show ed a  slide of a  m o d ern  1 250 
kV  e lec tro sta tic  m ach ine  w ith  con tinuous 
c u rre n t, J-m A , w hich  w as n o t  m u ch  la rg e r 
th a n  th e  m an  a tte n d in g  it,  a n d  fore­
shadow ed a  com plete  rev o lu tio n  in  a p p a ra ­
tu s  design. T h e  v o lu m etric  cap a c ity  of th e
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1 250 k V  g e n e ra to r w as th e  sam e a s  a  
200 k V  g e n e ra to r of th e  m ore conven tional 
ty p e . W ith  re g a rd ’ to  X -ra y  crystal'lo- 
g rap h ic  m eth o d s, on ly  t h a t  d a y  he  h a d  seen 
th e  u rg e n t n eed  fo r a  p iece of a p p a ra tu s  
w h ich  w ould  enab le  d iam onds to  be  e x ­
a m in e d  fo r th e ir  co rrec t o rien ta tio n  in  tool 
ho lders . W e shou ld  also soon see som e in ­
te re s tin g  specia l eq u ip m en ts , a n d  he  h a d  
in  m in d  a  220 kV  a p p a ra tu s  so  c o n stru c ted  
t h a t  th e  in d iv id u a l co m p onen ts w ould  p ass 
th ro u g h  a  20 in . d iam e te r  m anho le  o n  h o a rd  
sh ip  a n d  could  b e  h a n d le d  by  tw o m en. 
F in a lly , h e  a sk e d  fo r in fo rm a tio n  w ith  r e ­
g a rd  to  th e  co rre la tio n  of radio logical a n d  
p h y sica l tes ts .

Dr. T .  R aine (IM etropolitan-V ickers E lec­
tr ic a l Co., L td .)  sa id  th a t  X -ra y  c ry sta llo ­
g ra p h y  w as no  longer to  be re g a rd e d  as a p ­
p licab le  on ly  in  th e  la b o ra to ry . I t  w as a p ­
p lied  to  a  considerab le  e x te n t  to  ro u tin e  
te s tin g  in  th e  m eta llu rg ica l a n d  ceram ic in ­
d u strie s . A specia l ap p lica tio n  w as in  con­
n ec tio n  w ith  cem en ted  carb ide  tool tip s . 
M oreover, th e  u se  o f th is  m e th o d  for th e  
ra p id  ana ly sis  o f c ry sta llin e  com pounds w as 
su p p lem en tin g  chem ica l analysis fo r th e  
reaso n  th a t  w h ereas chem ical an a ly sis  o n ly ’ 
gave  in fo rm a tio n  as to  th e  in d iv id u a l com ­
p o u n d s, X -ra y s  gave  in fo rm a tio n  w ith  re ­
g a rd  to  th e  com b in a tio n  of e lem ents.

M r. C. Croxson (R oyal A rsenal) spoke of 
th e  p h en o m en al ex p an s io n  in  rad io g rap h ic  
in sp ec tio n  d u rin g  th e  w ar, a n d  sa id  t h a t  
a p p a ra tu s  fo r  flash  ra d io g ra p h y  h a d  now 
b een  p u t  in to  a  com ple tly  se lf-con tained  
u n it  w hich  cou ld  be  ta k e n  to  a n y  p a r t  of 
th e  co u n try , a s  m obile a p p a ra tu s , w orking 
u p  to  300 kV . A s to  g am m a-ray  ex am in a ­
tio n , h e  d id  n o t  sh a re  D r. P u lle n ’s pessi­
m ism  because  be  b e lie v e d . th e re  w ould be 
a n  in creas in g  d em an d  fo r i t  in  in d u s try . 
R e fe rrin g  to  th e  ex am in atio n  of cas tin g s he 
su g g ested  th a t  th e  r ig h t p lace fo r th e  use  
of X -ra y s  w as in  th e  fo u n d ry  in  o rd er to  
a ss is t in  th e  d ev elo p m en t of so u n d  m eth o d s 
of m ak in g  castings, r a th e r  th a n  fo r in ­
sp ec tio n  pu rp o ses only .

D r. S. Torrance (G. A. H a rv e y  a n d  Co., 
(London) L td .)  re fe rre d  to  th e  A dm ira lty  
rad io log ica l sec tion  w hich  consisted  of a .  
corps of ra d io g ra p h e rs  w ho h a d  sp e n t som e 
tim e  in  th e  lab o ra to rie s  o f in d u s tria l w orks 
a n d  trav e lle d  ro u n d  th e  sh ip y a rd s  a n d  in ­
sp ec ted  w eld ing  w ork . H e  u n d e rsto o d  
th a t  a t  le a s t  one sh ip y a rd , w hich p rid ed  
itse lf o n  th e  excellence of i ts  w elding, h a d  
b een  sad ly  disillusioned w hen  rad io logy  w as 
in tro d u c ed  a n d  t h a t  a  g re a t  im p ro v em en t 
h a d  ta k e n  p lace.

M r. D . E . Thom as (v ice-chairm an , I n ­
d u s tr ia l  R ad io lo g y  G roup , I n s t i tu te  of 
P hysics) em p h asised  th e  im p o rtan ce  of X - 
r a y  c ry sta llo g rap h ie . m ethods, in  d e tec tin g

s tra in s  a n d  so avo id ing  fa ilu res w hich  w ould 
o therw ise  n o t be a n tic ip a te d , o r  susp ec ted  
as possible.

D r. R . C. E vans also spoke of th e  grow ­
ing  im p o rtan ce  of X -ra y  c ry sta llo g rap h y  a n d  
th o u g h t th e  a u th o r  h a d  r a th e r  g iven  th e  
im pression  t h a t  i t  h a d  n o t  developed  suffi­
c ien tly  fa r  y e t,  a n d  w ould  n o t  fo r a  long 
tim e. T h a t  w as n o t  th e  case. I t  w as a p ­
p lied  in  th e  academ ic  field  20 y e a rs  ago in  
th e  e lu c idation  of c ry s ta l s tru c tu re s , a n d  
th is  w o rk  h a d  la id  th e  w hole fo u n d a tio n  of 
m o d ern  c ry s ta l chem istry .

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

and the manner of their expression.
[T o  THE EDITOB]

Education for Engineers
(Sir,—I  re g re t to  n o te  t h a t  in  y o u r issue 

d a te d  F e b ru a ry  2, th e  re p o rt  of m y  rem ark s 
a t  th e  I .E .E .  discussion on E d u c a tio n  fo r 
E n g in eers  m ig h t give a  .com pletely w rong 
im pression , possib ly  due  to  th e  confusion 
w hich ex ists , p a r ticu la r ly  in  th e  L ondon  
a rea , .by calling colleges fo r fu r th e r  ed u ca ­
tio n  “ in s t i tu te s .”

As pu b lish ed , m y  rem ark s  m ig h t a p p e a r  
to  su g g est t h a t  tech n ica l colleges shou ld  
o n ly  concern  them selves .w ith  p rofessional 
courses, w h ilst th e  C ity  a n d  Guilder of 
L o n d o n  In s t i tu te  w ould  b e  responsib le  fo r 
c ra f t  a n d  tech n ic ian  courses. T h is, of 
course, is e n tire ly  c o n tra ry  to  m y  view . 
W h a t I  d id  suggest a t  th e  in s titu tio n  was 
th a t  th e re  h a d  been  a  ten d e n cy  in  re ce n t 
y ears  fo r va rio u s bodies to  p u t  fo rw ard  
tra in in g  a n d  ex am in atio n  schem es a n d  th a t  
I  considered  th a t  th e  exam in ing  bodies 
shou ld  be  lim ited  to  tw o, n am ely  th e  p ro ­
fessional in s titu tio n s , in  ‘ co n ju n c tio n  w ith  
th e  tech n ica l colleges fo r  a ll professional 
ex am in atio n s , a n d  th e  C ity  a n d  G uilds of 
L o ndon  In s t i tu te  fo r all c ra f t  a n d  tec h ­
n ic ian  ex am in atio n s . I  a lso  m ad e  th e  
fu r th e r  suggestion  t h a t  th e  C ity  a n d  G uilds 
of L o ndon  In s t i tu te  m ig h t reconsider its  
ex is ting  reg u la tions a n d  a w ard  c ra f t  a n d  
tech n ic ian  certificates u n d e r  regu la tions 
sim ilar to  those  govern ing  th e  aw ard  of 
N a tio n a l C ertificates, in  eases w here  th e  
n u m b er  of can d id a te s  is n o t  likely  to  ju s tify  
th e  holding, of th e ir  o rd in a ry  ty p e  of 
ex am in atio n .

Y ours fa ith fu lly ,
C. W . R o b s o n ,
A ctin g  P rin c ip a l,

S o u th  E a s t  L ondon  T echnical In s t i tu te .
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Industrial Information
Lim itation of Supplies (Miscellaneous).—

T h e  L im ita tio n  of Supp lies (M iscellaneous) 
(No. 25) O rder, 1945 (a) w hich cam e in to  
o p e ra tio n  on  F e b ru a ry  1, no  longer re s tr ic ts  
supplies of lig h tin g  fittings in  class 9 b ; th e  
o n ly  prov ision  re la tin g  to  th ese  goods deals 
w ith  a u d ite d  re tu rn s .

Potato POOfers.— A m ong several a p p e tis ­
in g  d ishes recom m ended  in  th is  m o n th ’s 
“  C heerfu l R a tio n in g  ”  ca rd , issued  b y  th e  
E .A .W ., to  give v a r ie ty  to  th e  w ar-tim e 
d ie t a re  stu ffed  tr ip e , jugged  s te ak , ra b b it  
pud d in g , a n d  p o ta to  poofers.

“  Loud H ailer.” —T h e second ed ition  of 
th e  bo o k let p u b lished  b y  A rd en te  A coustic 
L ab o ra to rie s , L td .,  describes one of th e ir  
p ro d u c ts , th e  “  L o u d  H a ile r ,”  w hich  has 
b e en  in  c o n s ta n t “ f ro n t - l in e ”  use, p a r­
tic u la rly  a t  sea, since th e  w a r began . 
N early  20 000 of these  lo udspeak ing  equ ip ­
m en ts  h a v e  b e e n . supp lied  to  th e  N av y  an d  
o th e r  b ran ch es of th e  Services.

English Electric Journal.— T he D ecem ber 
n u m b er of th is  jo u rn a l co n ta in s a n  article  
b y  M r. G. H . P au lin , chief eng ineer of th e  
E n g lish  E lec tric  in te rn a l com bustion  d e p a r t­
m en t, e n title d  “  Som e In te r im  N otes on 
th e  T u rb o  P ressu re-C harg ing  of F o u r-S tro k e  
D iesel E n g in es .”  T h e  v iew  is expressed  
th a t  th e  tu rb o -ch a rg in g  of fou r-stro k e  en­
g ines will e x te n d  g re a tly  a n d  th a t  th e  
m a jo rity  of these  engines in  fu tu re  will be 
so  a rran g ed . A n  in n o v atio n  is th e  in tro ­
d u c tio n  of a  section  for th e  N ap ie r organi­
sa tio n  as a fe a tu re  of th e  jo u rnal.

Infra-Red Lamp Heating.— A brochure  
h as ju s t  been  p u b lish ed  b y  th e  G eneral 
E lec tr ic  Co., L td .,  on  th e  su b je c t of in fra ­
red  lam p heatin g . I t  n o t only describes the  
developm en ts re ce n tly  m ad e  in  th is  form  
of h e a t- tre a tm e n t fo r  m an y  in d u stria l p ro ­
cesses, b u t  also illu s tra te s  a n d  gives tech n i­
cal p a rticu la rs  of in sta lla tio n s in  w hich in ­
fra -re d  h e a tin g  h as  been  ap p lied  success­
fu lly . T h e  com pany  p o in t o u t  th a t  th e ir  
services a re  availab le  to  adv ise, w ithou t 
o b ligation , on  .the  best p rocedure  to  su it 
th e  needs a n d  purposes of a n y  firm  which 
m ay  be in te re s ted  in th e  adop tion  of 
m e th o d s  of h e a t  tre a tm e n t in w hich speed 
in  p ro d u c tio n  a n d  im p roved  finish a re  p a ra ­
m o u n t featu res .

Philco Group Plans.— T h e  Philco group 
o f com panies h e ld  a  tw o-day  m ee tin g  in 
L ondon la s t  w eek w ith  th e  p re-w ar w hole­
sa lers a n d  d is tr ib u to rs  of th e  Philco R ad io  
a n d  Television C orporation , L td . P o s t­
w a r p ro d u c tio n  p lan s a n d  m a rk e tin g  
m eth o d s fo r th e  p ro d u c ts  of th e  com pany  
m em b ers of th e  group were discussed. Mr. 
L . D.' B e n n e tt, c h a irm an  a n d  m anaging

d irec to r of th e  group  of com panies, a n ­
nounced  th a t  th e re  w ould  be no change 
from  p re -w ar m eth o d s of d is trib u tio n  of 
th e  dom estic  ra d io  a n d  telev ision  receivers. 
C ar radio, how ever, is to  be  a  com plete u n it  
of th e  group. In  a d d itio n  to  m an u fa c tu r­
ing  se ts fo r th e  B ritish  m a rk e t  a t  P erivale , 
Ph ilco  will m a in ta in  'their, ow n car rad io  
sales o rgan isation .

Copper Cylinders.—T he revised  specifi­
ca tio n , B .S . 699, 1944, Copper C ylinders 
fo r D om estic  P urp o ses , G rades 1, 2 a n d  3, 
w as p rim arily  u n d e rta k e n  to  p e rm it con­
c e n tra te d  p ro d u c tio n  in  o rd er to  m ee t th e  
a n tic ip a te d  d em an d s of p o st-w ar bu ild ing . 
T he ran g e  of sizes, as com pared  w ith  th e  
1936 ed ition , h as been  g re a tly  red u ced  an d  
covers cy linders h av in g  nom inal capacities 
from  20-100 gallons. T he tab le  of d im en­
sions now  specifies s ta n d a rd  ex te rn a l 
he ig h ts  in s tea d  of a  ran g e  of stock  he igh ts 
in  3 in . in crem en ts, a n d  th e  a c tu a l cap ac ity  
ap p ro p ria te  to  each  'nom inal cap acity . 
O th e r changes include s ta n d a rd  positions 
fo r connections for c ircu la to rs  a n d  im m er­
sion h e a te rs , a n d  th e  req u ire m e n t th a t  all 
jo in tin g  in  all cy linders should  be effected 
b y  b razing . P rev io u sly  soldering w as p e r­
m it te d  in  th e  case of th e  to p  a n d  b o tto m  
seam s of g rad e  3 cy lin d ers ; th e  th ickness 
•of th e  co p p er shee ts specified h as  been  
am e n d ed  to  m ee t th e  rev ised  req u irem en ts . 
Copies of B .S .699 m ay  be o b ta in ed  from  
th e  B ritish  S ta n d a rd s  In s ti tu tio n , 28, 
V ic to ria  S tre e t, L ondon , S .W .l,  price  2s. 
each , p o s t free .

Equipm ent for Post-war Development —  
I n  a  c ircu la r le t te r  to  a h  au th o rised  elec­
tr ic ity  u n d e rta k e rs , th e  E lec tr ic ity  Com ­
m issioners s ta te  th a t  w hile th e y  a re  n o t 
in  a  position  a t  p re sen t to  give an y  ind i­
cation , a s  to  w h a t e x te n t  i t  m ay  b e  possible 
fo r po st-w ar five-year p rogram m es to  be 
ap p ro v ed  in  w hole o r in  p a r t,  i t  is assum ed  
th a t  m o st u n d e rta k e rs  a re , in  an y  ev en t, 
likely  to  req u ire  c e rta in  q u a n titie s  of 
eq u ip m en t, such  a s  m ete rs , sw itchgear a n d  
tran sfo rm ers, w ith in  th e  f irs t 12 or 18 
m o n th s a f te r  th e  te rm in a tio n  of th e  w ar. 
In  th is  connection  i t  h a s  b een  rep resen ted  
to  th e  Com m issioners th a t  i t  w ould  be  of 
g re a t assistance  in  m ain ta in in g  em ploym en t 
a t  th e  h ig h es t possib le level on th e  con­
clusion  of hostilities, o r  as a n d  w hen  w ar 
c o n tra c ts  a re  te rm in a ted , if u n d e rta k ers  
could  now  proceed  to  p lace  adv an ce  orders 
fo r su ch  eq u ipm en t.

T h e  av a ilab ility  o f p ro d u c tio n  cap ac ity  
will v a ry  in  d ifferen t d is tric ts  according to  
th e  n a tu re  of o u ts tan d in g  w ar p ro d u c tio n  
req u irem en ts , b u t  th e  Com m issioners are  
adv ised  th a t  firm s loca ted  in  th e  follow­
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ing  a rea s, viz. : (i) th e  m ain  in d u s tr ia l b e lt  
of S c o tla n d ; (ii) D u n d e e ; (iii) T yneside , 
T eeside a n d  C o u n ty  D u rh a m ; (iv) W est 
C u m b erlan d ; (v) S o u th  W ales, includ ing  
M onm outhsh ire , a re  m ore, like ly  to  be  in  
a  p osition  to  give deliveries w ith in  a  reaso n ­
ab le  tim e.

T h e  C om m issioners will b e  p re p a re d  to  
consider ap p lica tio n s b y  p u b lic  a u th o rity  
u n d e r ta k e rs  fo r co n sen t e ith e r  to  th e  b o r­
row ing of m o n ey  or th e  u se  of su rp lu s 
rev en u e  fo r th e  ab o v e-m en tio n ed  purposes, 
b u t  su ch  u n d e r ta k e rs  sh o u ld  n o t  e n te r  in to  
a n y  co m m itm en ts  fo r  w h ich  th e y  w ould 
req u ire  su ch  co n sen t u n til  i t  h a s  b een  ob ­
ta in ed .

Standards for Radio Components.—
V arious specifications in  th e  B S /R C  series 
fo r  rad io  co m p o n en ts  p re p a re d  b y  th e  In te r -  
Service C om ponents T echnica l C om m ittee 
h a v e  b een  issu ed  fro m  tim e  to  tim e b y  th e  
B ritish  S ta n d a rd s  In s t i tu t io n , w ho pu b lish  
th e se  o n  b e h a lf  of th e  I.iS.C. T ech . C. W e 
give below  a  fu ll l is t  of th e  specifications in  
th is  series w h ich  a re  now  av ailab le  : —  
B S /R C .G /1 , G enera l G uide o n  R ad io  Com­
p o n e n ts ;  B S /R C .'S  /1 ,  G enera l Specification  
fo r  a ll R ad io  C om ponents in  th e  B S /R C . 
iSeries; B S /R C .S /4 1 0 , G roup  T estlSpecifi- 
c a tio n  fo r F ix e d  R e s is to rs ; BS /R C .S  /1 1 0 .1, 
T e s t Schedule  fo r  F ix e d  R e s is to rs ; 
B S /R C .S /1 2 0 , G ro u p  Test-iSpecification 
fo r  V ariab le  R e s is to rs ; B S / R C .S /120.1, 
T e s t Schedule  fo r V ariab le  R e sis to rs ;-

B S /R C .S /il'3 0 , G roup Test-iSpecification 
fo r F ix e d  C ap ac ito rs; B S /R C .S /130.1, 
T est-S ch ed u le  fo r P aper-D ie lec tric  F ix ed  
C ap ac ito rs ; B S /R C .S /  130.6m, T es t- 
S chedu le  fo r  M in iatu re  P ap er-D ie lec tric  
(M etallised  P a p e r  Type) C ap ac ito rs; 
B S / R C .S / 130.2, T es t Schedule fo r  Mica 
D ielectric  F ix ed  C a p ac ito rs ; B S /R C .S /  
130.3, T e s t Schedule fo r  C eram ic D ielectric  
F ix e d  C ap ac ito rs; B S / R C .S / 130.4, T es t 
Schedule  fo r E lec tro ly tic  C a p a c ito rs ; 
B S /R C .S /1 4 1 .1 m , T es t an d  P erfo rm ance  
Specification  fo r  M in iatu re  V ariab le  C apac i­
to rs  (A ir-spaced  G anged  T y p e ) ; B S /R C .S ,/ 
165m, G roup T est-Speoification  fo r M inia­
tu re  R e la y s ; B S /R C .S /l& o .lm , T est 
S chedule  fo r M in iatu re  N orm al T y p e  R e ­
la y s ; B S /R C .S /1 6 5 .4 m , T e s t Schedule fo r 
M in ia tu re  H igh-speed  T y p e  R e la y s ; 
B S /R C .S /1 3 0 .1 m , T e s t Schedule fo r M inia­
tu re  P ap er-d ie lec tric  F ix e d  C apacito rs (E x ­
c luding M etallised  P a p e r  ty p e s ) ; B S /R C .S /  
130.2m, T e s t S chedu le  fo r M in iatu re  Mica- 
d ielectric  F ix e d  C a p ac ito rs ; B S /R C .S /  
130.7m, T e s t Schedule  fo r  M in iatu re  (H igh 
K ) T y p e  C eram ic-dielectric  F ix e d  C apaci­
to rs ;  B S /R C .G /1 10, G uide on F ix ed  R e ­
sisto rs. T h e  in d ex  a n d  th e  f irs t s ix teen  
of th e  above  docu m en ts (i.e ., u p  to  an d  
includ ing  B S /R C .S /1 6 5 .4 m ) are  p ub lished  
a t  6d. each , a n d  th e  re m a in d e r a t  3d. each 
b y  th e  p u b lica tio n s d e p a r tm e n t of the  
B ritish  S ta n d a rd s  In s titu tio n , 28, V ic to ria  
S tree t, L ondon , S .W .l .

Contracts Open
Tottenham  (L o n d o n ), F e b ru a ry  9.—  

S u p p ly  of e lectric  lam p s. P a r tic u la rs  from  
M r. E . T ow nson, T ow n H a ll, T o tte n h am , 
N .15.

Birkenhead T .C . ,  F e b ru a ry  12.— Supply ' 
o f  e lectric  damps fo r  12 m o n th s  com m encing 
A pril 1, 1945. P a r tic u la rs  from  th e
B o rough  E le c tr ica l E n g in eer, C raven  S tree t, 
B irk en h ead .

Brightlingsea U .D .C ., F e b ru a ry  13.—  
S u p p ly  of e lectrica lly -d riv en  boreho le  p u m p  
(3 000 g .p .h .) .  P a r tic u la rs  fro m  M r. J . 
Fow ler, C lerk to  th e  C ouncil, T ow n H all, 
B rig h tlin g sea.

Beverley C .C . F e b ru a ry  13.—  Supp ly , 
lay ing , jo in tin g , connec tion  to  m ain s a n d  
su n d ry  w o rk  in  th e  in s ta lla tio n  of a  new  
e lectric  r in g  m ain  cab le  to  serve  th e  
B everley  E m erg en cy  H o sp ita l. P a r tic u la rs  
fro m  C o u n ty  A rch itec t, B everley .

Leeds Education Committee, F e b ru a ry  
20.—  E lec trica l rep a irs  a n d  m ain ten a n ce  
w ork  in  connection  w ith  school bu ild ings 
fo r th e  th re e  m o n th s  e n d in g  J u n e  30. 
F o rm s of te n d e r  from  th e  D irec to r of E d u ­
ca tion , E d u ca tio n  Offices, Leeds.

Ashford (K e n t )  U .D .C . F e b ru a ry  26.—  
S u p p ly  a n d  in s ta lla tio n  of a  300 000 cu . ft. 
p e r  d ay  c a rb u re tte d  w a te r  gas p la n t  w ith  
a u to m a tic  o p era tio n , to g e th e r w ith  electric  
coke-skip  ho ist. P a r tic u la rs  from  th e  
M anager of th e  G asw orks, A shford , K e n t.

Belfast Electricity Departm ent, M arch  6. 
— .Supply o f th e  follow ing m a te r ia ls : —  
S p are  p a r ts  fo r m echan ical s tokers a n d  ash  
conveyors (4); re fined  b itu m e n  (6);  feed er 
a n d  section  p illa rs  (9);  a rm o u rc lad  com ­
p o u n d  filled 6 (600 V  sw itch g ear (10); m ete rs  
a n d  in s tru m e n t tran sfo rm ers  ( I T) ; l . t .  
fu se  u n its , house  serv ice  c u t-o u ts  a n d  house 
serv ice co n n ec to r b o xes (14); s ta tic  t r a n s ­
fo rm ers  (15); v .b . a n d  p .i. cables a n d  cas t 
iro n  jo in t boxes (16); b a re  h a rd  d raw n  
h igh  c o n d u c tiv ity  c o p p er co n d u cto rs  a n d  
p .b .j .  in su la te d  cables (22); ov erh ead  line 
m ate ria ls  (25); v .i.r .  e lectric  cables, w ires 
a n d  flexibles (29); e lectric  lam p s (30); 
o ilsk in  coats, ta rp a u lin s , ru b b e r  jo in ting , 
e tc . (34); sw itch  tr ip p in g  b a tte rie s  a n d  
charg ing  e q u ip m e n ts  (33). P a rtic u la rs  
fro m  th e  C ity  E lec trica l E n g in eer, E a s t  
B ridge  S tree t, B elfast.
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C l y d e  C r a n e  a n d  B o o t h .— F s t .  a n d  f in .  
on  o r d .  15% ( s a m e ) .

C a p e  E l e c t r i c  T r a m w a y s , L t d .— N o v . 
rev en u e  £106 435, exs. £86 591.

S h e e p b r i d o e  C o a l  a n d  I r o n  C o . ,  L t d .—  
In tm . d iv . on o rd . 3% , ta x  free  (sam e).

W m . N e i l l  a n d  S o n s  ( S t . H e l e n s ) ,  L t d . 
—In tm . on  ord , l j d .  p e r  sh. p ay ab le  F eb . 
21 (sam e).

I s l e  o f  T h a n e t  E l e c t r i c  S u p p l y  C o . 
L t d .— R ev . for 1943, £60 821 (£52 455), 
E x es ., skg . fu n d  “  A ”  a n d  “  B  ”  deb. 
in t.  a n d  skg. fu n d  in t. £62 152 (£62 510), 
exes. res. fo r local ra te s  w r itte n  b ack  nil 
(£10  564), deficit £1 331 (£10 055).

P o w e r  S e c u r i t i e s  C o r p o r a t i o n  L t d .—  
G ross p f t ,  £1.13'375 (£¡1,13 632) fo r 1944. 
D iv . ,6%, less t a x  (sam e). T o  exes. £9' 745 
(£ 9  796), d ir s .’ fees £1 104 (£1 200), n e t  
p f t .  £102 526 (£102 636). T a x  £51 973 
(£49  802), p re f. d iv . £17 500 (sam e), ord. 
d iv . 6% £24 000 (sam e), fw d. £58 791 
(£49  738).

A n t i -A t t r i t i o n  M e t a l  Co. L t d .— Mfg. 
p f t .  (a fte r  ad m in , exes.) to  J u ly  31 £83 090 
(£72 708). D irs .’ f e e s ,£ l  050 (sam e), excep­
tio n a l d ep recn . p ro v n . £10 500 (£10  000), 
w a r dam age £758 (£596), leavg. £70 782 
(£61 062). T a x  £52 000 (£48 000), staff 
su p e ra n n u a tn . £500 (sam e), div . 15% 
£13 125 (sam e), fw d. £7 178 (£2  021).

Com pany Meetings ’

E . K . C o l e , L t d .— A n ex tra -o rd in a ry  
general m ee tin g  w as h e ld  a t  A ston  'Clinton, 
on  J a n u a ry  34, to  consider a  reso lu tion  a p ­
p ro v in g  th e  ex tension  of th e  o b jec ts of th e  
com pany . I n  th e  course of h is speech  M r. 
W . S. V errells, th e  ch a irm an  a n d  jo in t 
m an ag in g  d irec to r, sa id  th a t  w h en  M r. Cole 
a n d  him self beg an  th e ir  association  in  1925, 
th e y ' h a d  no id ea  th a t ,  w ith in  th e  com ­
p a ra tiv e ly  sh o rt space of 20 y ea rs  th e  E kco 
business w ould hav e  grow n to  su ch  d im en­
sions a n d  i t  w as n o t  surprising , therefore, 
t h a t  th e  technical defin ition  of th e  com p an y ’s 
ob jec ts, as se t o u t in  its  original m em oran­
d u m  of association , w as som ew hat narrow  
a n d  re s tr ic te d . T h e  special reso lu tion  was 
carried  unan im ously .

R . A. L i s t e r  a n d  C o., L t d .— I n  th e  
course of h is address a t  th e  an n u al m eeting  
he ld  a t  D ursley , on J a n u a ry  30, M r. Percy  
L is te r, th e  chairm an , sa id  th e  prob lem s 
w hich w ould  co n fro n t th e  com pany  w ith  
th e  com ing of peace w ere, of necessity , 
f req u e n tly  u n d e r  considera tion , b u t  no 
p lan n e rs  fo r post-w ar tra d e  could  ignore 
those  problem s p resen ted  by  th e  disposal 
of G o v ern m en t su rp lus s to res a n d  eq u ip ­
m en t. M echanised w arfare  h a d  c rea ted  an

enorm ous volum e of p ro d u c ts , th e  unco­
o rd in a ted  disposal of w hich  could seriously 
im peril n o t only p lan s  for fu ll em ploym en t 
b u t  also th e  s ta b ility  of m an y  of o u r in ­
d u str ia l u n d e rtak in g s .

¡Sc o p h o n y , L t d .—T h e  a n n u a l m eeting  
w as h e ld  in  L ondon  on  F e b ru a ry  6. In  
th e  s ta te m e n t m ad e  b y  th e  chairm an , 
Sir M aurice B o n ham -C arter, h e  sa id  th a t  
i t  w ould  b e  th e  co m p an y ’s  policy  as soon  as 
c ircum stances p e rm itte d  to  develop a  te le ­
vision u n it  d isp lay ing  a  screen  a b o u t 3 f t. 
b y  2 f t. a n d  in tro d u c in g  colour, w ith  th e  
fu r th e r  a im  of p roducing, as before  th e  w ar, 
a large u n it  su itab le  fo r pub lic  e n te r ta in ­
m en t. T h e  in tro d u c tio n  of colour w ould, 
i t  w as tru e , n eed  an  in creased  freq u en cy  
b an d , b u t  th e  transm ission  a n d  recep tion  
of th is  should  n o t  p re sen t g re a t difficulty. 
T elevision  should  benefit from  th e  im p ro v e­
m en ts  w hich  h a d  ta k e n  p lace  in  h .f. an d  
u .f. transm ission  a n d  recep tion  technique. 
T he transm ission  a n d  recep tio n  of a  w ider 
freq u en cy  b a n d  should  n o t  c re a te  u n d u e  
difficulties. I t  w as a lso a n tic ip a te d  th a t  
th e  c o u n try  cou ld  be covered  fo r th e  recep ­
tio n  of television  b y  a  wireless re lay  system .

Metal Prices
M onday, February  5

Copper— Price. Inc. Dec.
Best Selected (nom.) per ton £60 10 0 — —
Electro W irebars ... „ £62 0 0 — —
H.O. W ires, basis ... per lb. 9&d. — —
Sheet ................  „ 10%d. —

Phosphor Bronze—
W ire(Telephone)basis per lb. Is . 0j%d. — —

Brass (60/40)—
Kod, basis ... ... per lb. — — —-
Sheet „  ................  „ — — —
W ire „  ................  » 10%d. — —

Iron and Steel—
Pig Iron  (E . Coast

H em atite No. 1)... per ton £6 18 6 — ■—
Galvanised Steel W ire

(Cable Armouring)
£27 10basis 0.104 in. ... „ 0 — —

Mild Steel Tape
(Cable Armouring)

£20 0 0basis 0.04 in. ... „ — —
Galvanised SteelWire

No. 8 S.W.G. ... „ £26 0 0 — —
Lead Pig—

English ................ per ton £26 10 0 — —
Foreign or Colonial „ £25 0 0 — —

Tin—
Ingo t (minimum of

099.9% purity) ... per ton  £303 10 — . —
Wire, basis................ per lb. 3s. lOd. — —

Alum inium  Ingots ... per ton  £110 0 0 —- ‘ —
Spelter.............................  „ £25 15 0 . — —
Mercury (spot) W are­

0house ................ per bottle £69 15 —  ' .—
NOTE.—Above prices are nominal only, no allowance 

being m ade for tariff charges, charges for insurance, etc. 
Prices of galvanised steel wire and  steel tape  supplied by 
Cable M akers Association. O ther m etal prices by British 

Insulated Cables L td .
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Commercial Information
County Court Judgm ents

N o te .—  The publication o f extracts fro m  the  
“  R egistry  o f C o u n ty  C ourt Judgm en ts  ”  does not 
im p ly  inab ility  to p a y  on the p a r t o f  the persons nam ed. 
M a n y  o f the judgm en ts  m a y  have been settled between 
the parties or p a id . Registered judgm en ts  are not 
necessarily fo r  debts. T h ey  m a y  be actions. B u t  the  
R egistry m akes no distinction. Judgm en ts  are not 
returned  to the  R eg istry  i f  sa tisfied  in  the C ourt books 
w ith in  21 days.

C a m b o r n e  R a d i o  C o.— 35, T relow anen  
S tre e t, C am borne, e lectrica l engineers. 
£21 Is . D ec. 4.

T u b i n i , A n th o n y  B ., 30, D erb y sh ire  
L an e , S tre tfo rd , e lectrica l eng ineer. 
£10  8s. lOd. N ov. 30.

R a d i o  a n d  E l e c t r i c a l  S e r v i c e s , 2 1 ,  
N ew p o rt R o a d , L ondon , W .C .2, rad io  en ­
gineers. £48 10s. 3d. D ec 20.

O r a m , E . R ., 1, R e p to n  R o ad , B risliog- 
to n , e lectrica l eng ineers. £19 12s. N ov.
17.

R o g e r s , H a rry , S ., 347, B irm ing­
h a m  R o ad , W alsa ll, e lectrica l eng ineer. 
£31 4« firl D ec 19

B . E . T . A. S e r v i c e s  (C r o y d o n ) ,  221, 
R oss R o ad , L o ndon , S .E .2 5 , e lectrica l en ­
g ineers. £25 8s. 3d. D ec. 19.

F i n n , W m ., 7 ,  B a n s te a d  W ay , W alling- 
to n , e lec tr ica l cab le  eng ineer. £21 10s. 8d. 
N ov. 28.

S u l l i v a n  a n d  C o., E m p ire  W orks,

Coming
Saturday, February 10.

I.E .E ., LONDON STUDENTS’ SECTION.LVisit to  
B a tte rs e a  Pow er S ta tio n . 2.so p .m .—I.E .E ., 
N.W . STUDENTS’ SECTION, College o f Tech­
nology, M anchester. D ance. 6 p .m .—10 p .m .

ASSOCIATION o r  SUPERVISING e l e c t r i c a l  
ENGINEERS.—E.L.M.A. L ig h tin g  Service B u reau , 
L ondon, W.C.2. L ec tu re , “ D is tr ib u tio n  of 
E le c tr ic ity  in  L ondon ," E. H. Je s ty . 2.15 p .m .
M onday, February 12.

I.E .E ., N.E. CENTRE.—Newcastle-on-Tyme.
“ A S urvey  of th e  P roblem s of J 'o st-W ar Tele­
vision,,” H. J .  E dw ards. 6.15 p.m.

I.E .E ., WESTERN CENTRE—B risto l. “O rg an isa ­
tio n  of I n d u s tr ia l  E le c tric a l M a in ten an ce ,”
J .  C. B. M ool. 5 p.m .
Tuesday, February 13.

I.E .E ., N.W . CENTRE.—M anchester. “ T herm o­
p la s tic  C ables,” H. B a rro n , J .  N. D ean  a n d  
T. It. S co tt. 6 p .m .—I.E .E . SCOTTISH CENTRE, 
G lasgow. “ S tan d a rd isa tio n , a n d  D esign of 
A.C. T urbo-Type G en e ra to rs ,” G. A. Ju h lin .
6.15 p .m .—I.E .E . LONDON STUDENTS’ SECTION, 
S avoy P lace , W.C.2. T he Students,’ L ectu re.
“ T he Ca tho d e  B a y  T ube a n d  i t s  A pplication,»,” 
D r. W. Wilson,. 7 p .m .

ILLUMINATING ENGINEERING SOCIETY — 
I n s t i tu t io n  o f  M 'eohanical E n g in eers , W est­
m in s te r , S.W .l. D iscussion  on  “ T he L ig h tin g  
of B u ild in g s  ”  (P o st W a r  B u ild in g  S tudies, 
N o .-12), in tro d u c ed  b y  D r. C. C. P a te rso n  
6 p .m .

W ednesday, February 14.
I.E .E .. TRANSMISSION SECTION—L ondon .

W.C.2. “ T he O pera tio n , M a in ten an ce  a n d  Test-

H elen a  S tre e t P a ra d e , B irm ingham , elec­
tric a l eng ineers . £15 Is . D ec. 13.

Satisfaction
G e n e r a l  A c c e s s o r i e s  C o., L t d ., L on­

don, E .C ., m fg. e lectn s.—-S a t’ns. J a n .  
20, £5 000, reg . J a n .  25, 1933, a n d  £7 000, 
reg . M ar. 13, 1937.

Notice of Dividend
P e n t y , P e rc y  W alte r , tra d in g  as “  Sack- 

ville  E lec trica l C o.” , resid ing  a n d  ca rry in g  
on  b u siness a t  38, M annville  T errace , 
M orley S tre e t, .B rad fo rd , e lectrica l c o n tra c ­
to r. S u p p lem en ta l d iv id en d  4 p e r cen t, 
s ta tu to ry  in te re s t ,  p ay ab le  F e b . 14, 1945, 
Official R ece iv e r’s Office, H allfield  C ham ­
bers, 71, M anningham  L an e , B rad fo rd .

Notice of Intended Dividend
B r i m i t e l d , R o b e r t T hom as H e n ry , 

la te ly  of W elling ton  C ottage , W elling ton  
S q u are , L ondon , S .W .l,  la te ly  carry in g  on 
business u n d e r  th e  sty le  of R ichfie ld  E lec ­
tr ic a l C om ponents, a t  73-78, H ig h  H o lb o rn , 
L ondon , W .C .l,  e lectrica l co n tra c to r. 
C laim s to  be  se n t b y  F e b . 10, 1945, to  th e  
tru s te e , M r. Leslie A r th u r  W est, B a n k ­
ru p tc y  B uild ings, C arey  S tre e t, L ondon , 
W .C .2, Senior Official R ece iver.

Events
in g  of O verhead L ines an d  A ssociated  O utdoor 
E q u ip m en t on  A.C. System s,” R. C. H atto n  
an d  J .  McOomibe. 5.30 p.m.

Th u rsd a y , February 15.
I.E .E ., Ca r d if f  St u d e n t s’ s e c t i o n . — 

“ C ontro l an d  O rg an isa tio n  fo r  a n  In d u s tr ia l  
E le c trica l D ep a rtm en t, W. P. Lewis.

Frid a y, February 16.
I.E .E ., MEASUREMENTS SECTION. — London, 

W.C.2. “ T he Econom ic U tilis a tio n  o f M odern 
P e rm a n e n t M agnets,” D. J .  Desm ond. 5.30 p .m . 
—I.E .E ., N.E. STUDENTS’ SECTION, New oastle- 
on-Tyne. Senior c h a irm a n ’s add ress, J . A. 
H arle . 6.30 p .m .

I.E .E ., BRISTOL STUDENTS’ SECTION—B ath . 
“  P a p e r  In su la te d  a n d  H igh V o ltage  Cables,” 
J :  W. Miles.

JUNIOR INSTITUTION OF ENGINEERS — 
39, V ic to r ia  S tree t, S.W .l. “  W ar-tim e E n g in ­
ee rin g  in  A g ric u ltu re ,” H. W. A rkell. 6.30 p .m . 
—SHEFFIELD S e c tio n , W est S treet. D iscussion , 
“ F a b r ic a tio n  b y  W eld ing ,” R. W. T. N orton . 
7 p .m .

ELECTRICAL TRADES’ COMMERCIAL TRAVEL­
LERS’ ASSOCIATION.—Con-naught Room s, Lon­
don, W.C.2. Luncheon. 1 p.m .

Saturday, February 17.
I.E .E .. LONDON STUDENTS’ SECTION—V isit to  

F u rz eh ill L a b o ra to rie s , B oreham  W ood. H erts. 
2.1+5 p .m .

I.E .E ., W. WALES SUB-CENTRE—Sw ansea. 
“ E le c tro s ta tic  P re c ip ita tio n  of D ust from  
B o ile r-P lan t F lu e  G ases,”  J . B ruce.
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R A W L P L U G
FIXING DEVICES

Solve all your Fixing Problems

W R I T E  F O R  T E C H N I C A L  L I T E R A T U R E  T O :  

T H E  R A W L P L U G  C O . ,  L T D . ,  L O N D O N ,  S.W. 7

R A W L B O L T S
The use of R A W L ­
BO LTS requires the 
minimum of time, 
labour and tools. N o  
grouting is needed. N o  
time-lag waiting for 
cement to dry. Made 
in tw o  types —  bolt 
projecting and loose 

bolt type— they solve every bolt-fixing problem. 
Available with pipe clips, round and square 
hooks and eye bolts. Size J in. to Jin. diameter. 
Standard W h itw orth  thread.

W H IT E
B R O N Z E  P LU G S
Specially designed for 
outdoor jobs where a 
metal plug is specified 
or preferred. One  
end of the plug is 
“ con e d” to  facilitate 

the entrance of the screw when it is first 
inserted.

B3| l

There is a R A W L P L U G  
for every size of screw  
and coach screw, from  
the tiny No. 3 for light 
wiring to the large 
No. 28 which will w ith­
stand a direct pull of 

over 4 tons. Rawlplug fixing is safer, quicker 
and neater than any other method.

R A W L P L U G  
M ETAL PLUGS
(Screw Anchors)
Specially suited for 
use where the plug 
is likely to be sub­
jected to extreme 
climatic conditions. 
Made in sizes to take 
screws from No. 8 

to  No. 14 and lengths from I in. to 2 in. 
Designed with flange for hollow brick w ork  
and to stop plug being inserted too far in hole.

BO LT  A N C H O R S
The R A W L P L U G  B O LT  
A N C H O R  is especially 
designed for fixings of a 
specialised nature. U n ­
affected by atmospheric 
conditions it can be 
fixed below water if 
necessary. Full range of 

sizes available and the anchors will take bolts 
from J in. to I Jin. diameter.

T O G G L E  BO LTS
Toggle Bolts provide an 
ideal means of making 
secure fixings to hollow  
partition walls or ceil­
ings, i.e. lath and 
plaster, asbestos board, 
etc., as they distribute 
the strain over a wide
area.

R A W L P L U G S
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The answer is

¥
•  Has factory hygiene come to stay ?

•  Has it assisted war production by reducing absence through 
sickness ?

•  Is the Izal System the most comprehensive, and the most 
widely accepted system of industrial hygiene ?

•  Does it help the Works Management with problems of 
hygiene arising out of the Factories Act (1937) ?

•  Does this System reinforce the work of the Medical and 
Welfare Staff?

•  Is the System flexible — equally applicable to small and 
large organisations ?

•  Is it true that Newton Chambers charge nothing to survey 
a factory and to make their technical recommendations ?

T he a n sw er  is  “ Y E S .” W e w o u ld  w e lc o m e  an  
in v ita tio n  f o r  a  tech n ica l a d v ise r  to  ca ll on y o u  
— w ith o u t o b lig a tio n .

T H E  I Z A L  S Y S T E M  O F I N D U S T R I A L  H Y G I E N E
S im p le  to i n s t a l l — s im p le  to m a in ta in  

N E W T O N  C H A M B E R S & C O M PA N Y  L IM IT E D , T H O R N C L IF F E , S H E F F IE L D
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I n t r o d u c i n g

A NEW DEVELOPMENT IN  

M A Z D A  FLUORESCENT LIGHTING

OU T S T A N D IN G  feature 
of the M azda Fluorescent 
Lamp —* invented just 

before the w ar and since exten­
sively used for industrial lighting 
.—is  th a t it provides illum ination 
of approxim ately daylight quality.

DAYLIGHT TO SUNLIGHT !

N ow , after prolonged laboratory  
research, B T H  is able to  provide 
a new M azda Fluorescent Lamp 
of duntight quality. This is 
called W arm -W h ite  and it re­
tains all the advantages of the 
D aylight M azda Fluorescent 
Lamp (three times as much light 
as the best tungsten filament lamp 
of similar rating, etc.) Thus, by 
the introduction of this new

M azda lamp, users are able to 
choose e i th ^  daylight or sunlight 
according to  their psychological 
or physical requirements.
N o w  th a t M azda F luorescent 
Lamps are available in  both 
W arm -W h ite  and D aylight, 
those w ho are planning fo r post­
w ar can be assured of ideal 
lighting fo r E V E R Y  purpose.

A LIGHTING ADVISORY SERVICE

DetaiLd of M azda Warm- White and 
Daylight Fluoredcent Lampd (and 
M azdalux FittingS) can be obtained 

from  any B T H  Office or Depot. 
Furthermore, the experience and tech­
nical redourced o f a complete Lighting 
Advidory Service are available to 
all interedted in fluoredcent lighting.

P R IC E  R E D U C T IO N :
200-250 volts, ( Dayliéht(formerly 30/-) ! 
80 watts. 5ft. ^Warm-White - - - -/

4041

F L U O R E S C E N T  L A M P S
Warm-White and Daylight 

T h e  British T h o m so n -H o u sto n  C o .,  L td .,
C r o w n  H o u s e ,  A l d w y c h ,  L o n d o n ,  W . C . 2.



S I M M O N D S  V  S T O K E S  L T D .
V ic t o r ia  H o u se . S o u t h a m p to n  R ow , L o n d o n ,  W.C.I. Holborn 8 6 3 7 &  2163

V U L C A N I Z E D  F I B R E .
E B O N IT E ,  B A K E U T E

8heets, Rods, Tubes and  M ach ined  8hapes

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

Insulating Staples, Jointing, Presspahn.

M O S S E S  &  M IT C H E L L  L T D .
6 0 -6 8 , Iro n m o n g e r Row, London, E.C.1.
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N  659. 5 Amp. 250 Volt. 
3-pole earthed 

Flange Angle Plug.
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Every works needs 

D O N O V A N  

“ So link” Isolating 

Links for isolating 

M o t o r s ,  Starters, 

Ring Mains, Circuit 

B r e a k e r s ,  Trans­

formers, etc. Sizes 

15 to 2,000 amps

D O N  (U  A N S
THE DONOVAN ELECTRICAL CUT6 ¡ E X l i f t E C T R I C A L  ENGINEERS AND 

BIRMINGHAM. 9 STOCKHOLDERS
fiw iM-STIcHts*» Z2?7 t P. B X  Dc»oyah. 8i«m;h6h**

«s> . i
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V  y  D U R A W I R E S  & D U R A C A B L E S  ARE  N O T  A W A R  E M E R G E N C Y  S U B ST IT U T E  v  y
They are not a substitute at all in the sense in which this irritating word is generally used. DURAWIRES SubsbGllte
AND DURACABLES have their own OUTSTANDING PROPERTIES and will play their part in building the ^

'  New World as they are helping to win the war.

D U R A T U B E  & W IR E  L T D . Telephone: FELtham  3332 & 3803 FA G G S  R O A D , F E L T H A M  M ID D S X
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LIGHT-HEAT-POW ER

W IRES - TAPES - RODS
for H igh Tem pera tu re  W ork  

in  LAMPS, VALVES & ELECTRIC FURNACES f g ?
VACTITE

VACTITE WIRE CO., LTD.
19 QUEEN ANNE'S GATE, WESTMINSTER, S.W.1 Telephone: Whitehall 2552

T I P P E  »
¿ a  n  n  ■  * t  g r i

For Springs of the most intricate designs and 

precision made of the highest grade materials 

even to precious metal tips consult R ile/ of 
Rochdale. Technical leaders since 1821. O n  

Admiralty, W a r  Office and A ir  M inistry Lists.

EST.I82I
R o b e r t  R i l e y  l  t d . .
RO C H D A LE  2237-8.

M ILK STO N E SPRING  W O R K S . RO CH DALE.
’G RAM S:

R ILO SP R IN G .”
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LF anyone could make a Blower, 
it must be Hoover Ltd. who had made the world’s best vacuum 
cleaner in peace-time.

Apparently the Government thought so too, for from the early 
days of the war they gave Hoover Ltd. contracts for Blowers — tens 
of thousands of Blowers. Hot Air Blowers for drying, Blowers for 
cooling; Blowers for a multiplicity of jobs, from cooling Radar Valves 
to testing airmen’s dinghies so that they could be carried in safety on 
R.A.F. planes.

Blowers are just one of the technical products that Hoover Ltd. 
will place at the disposal of industry when peace comes; Blowers of all 
sizes? and with a capacity of five to over a hundred cubic feet of free air 
per minute.

Other products include Rotary Transformers for Radio Equip­
ment, Fractional Horse-Power Motors and Generators.

If these enter into your post-war plans consult us now!

HOOVER
L I M I T E D

M akers o f

The World’s 'TSest Cleaner 

P E R 1 V A L E  - G R E E N F O R D  - M I D D L E S E X

^ rin ted  in  G rea t B rita in  by 8 t r a k e r  B r o t h e r s  L td . ,  194-200, B ishopsgate , B .C .2, and  p ub lished  by 
Bkkn B r o t h e r s ,  L td . .  a t  B ouverie H ouse, 154. F lee t 8 tre e t,  L ondon, E .C .4.—F rid a y , F e b r u a r y  9,1945.


