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¡PO LIT EC H N JK lI

s r S
W h a t ’s Inside a Philips Lamp? 

The answer is: “ Over half 

a century’s experience.” 

The fruit of this experience 

is a lamp that gives a maxi

mum of clear, bright light 

for a minimum of current.

Sell

PHILIPS
—  the Lam ps the Public like

^-Makers o f  Good Lamps fo r  over jo  Years

PHILIPS LAMPS LIMITED. CEN TU RY  HOUSE, SHAFTESBURY AVENUE, LO N D O N , W.C.2. ( i 6 i d >
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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 l ty ,  W ar  Office, A ir  M inistry, B oard o f  Trade
and  other lists.



COPPER •  C O P P E R - N I C K E L
(CONSTANTAN)

. M A N 0A Ni N  •  N I C K E L - C H R O M E
a ^ is i to iK )

ifi ENAMEL • COTTON • SILK INSULATIONS

ip s p S
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SÍEMEfiS
ZED FUSES

A N D

SifMËRS
L. T .  SWITCH AND FUSECEAR

NEW PRICES
W IL L  O P E R A T E  A S  FRO M

JANU ARY  Ist 1946

U p - t o - d a t e  p r i c e  l i s t s  

c o v e r i n g  the a b o v e  w i l l  

b e  s e n t  o n  r e q u e s t .

W R IT E  or ’P H O N E  -

for

C A T A L O G U E  Z  ISO. Z E D  FU SES  

C A T A L O G U E  Z  151. L. T. S W IT C H  & F U SE G E A R

S IE M E N S  ELEC T R IC  LA M PS  A N D  SU PPLIES LTD., 38/9, UPPER T H A M E S  ST., E.C.4 

T E L E P H O N E  NO . C E N T R A L  2332
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“ SILVERLAC ” Conduit and Conduit Fittings are 
again available. “  SILVERLAC ”  Conduit can be 
bent w ithout flaking — Blends with any colour 
scheme (especially for surface w ork)—only one coat of 
paint required—Therefore specify “  SILVERLAC ” 
Conduit and Conduit Fittings.

Prices on Application

ST O C K S  A V A IL A B L E  A T  A LL  G.E.C. B R A N C H E S

"S ILV ER LA C
RE6D. TRADE MARK

CONDUIT
a n d

CONDUIT 
FITTINGS

A d d .  o f The General, Electric Co. L td ., Magnet House, Kingsway, London, W .C a .
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Te,egramielephone
H IG H

ci4A.ncery
fjlephone



T U R B O -G E N E R A T O R S , T R A N S F O R M E R S , E .H .T .  a n d  M .T . S W I T C H G E A R , 
A -C . a n d  D .C . M O T O R S  a n d  G E N E R A T O R S , B A T T E R Y  E L E C T R IC  V E H IC L E S  
a n d  T R U C K S ,  T R A C T I O N  E Q U I P M E N T ,  B U S  a n d  C O A C H  B O D I E S

B R A N C H E S :  London, B irm ingham , Cardiff, M anchester, Leeds, N ewcastle, Glasgow. B a th , B e lfa s t, D ublin

“  BRUSH ” M ining Type T ransfo r
m ers are of stu rdy  and robust 
construction  to m ee t th e  arduous 
conditions of service to  w hich they  
are  sub jected . They are  designed, 
m anufactu red  and tested  in  accor
dance w ith B ritish  S tandard  Speci
fications. A varie ty  of types are 
av a ilab le  to m eet th e  re q u ire 
m ents of th e  M ining Industry .

Special co nsidera tion  has been  
given to  low -hcight design for 
underg round  use, such as is illu s
tra ted  above and flam e-proof con- . _
struction  as illu s tra ted  on th e  righ t J? lam e-proof la n k  tran sfo rm ers  sizes

6 ’ availab le  2 KVA to 5 V.A.

* Write for PUBLICATION A.F. 133 Mining Type Transformers.

THE BRUSH ELECTRICAL ENGINEERING Co., Ltd. 
 LOUGHBOROUGH, ENGLAND.

December 28, 1945 TH E ELECTRICIAN

M in in g  Type



T H E R E  H E STA N D S—sym bol 
o f au th o rity  in  an  o rderly  W orld  
—  contro lling  —  direc ting  —  obeyed 
because abso lu tely  tru s tw o rth y  and  reliable.

W h at a fitting  com parison  w ith  B IR C H  R ESISTA N C E S, 
Arms of the Ohm's Law .

Backed by  m any years o f  practical experience in  w hich 
th e ir  re liab ility  has been  tes ted  u n d e r all conditions, 
BIR CH  R ESISTA N C E S, in  th e ir  various applications, 
stan d  u p  to  th e ir  job and  can  alw ays be d epended  upon  
to  p rov ide specified service because o f  th e ir  first-class 
w orkm anship .

P l e a s e  c a l l  
upon us to help 
you solve any 
R e s i s t a n c e  
problem.

Resistances
\A*%xr top mint/» vrvn tor AM %M ay we quote you for 
any of the following :01 m e  io u u w u ig  .—  ! • *

H .  A .  B I R C H  &  C O .  L T D  W ilohm  W ork s .  W o o d  ^ t  W IL U N H A LL , STAFFS
T e l e g r a m s :  ‘‘W IL O H M ,” W.llenhall. l e l e P G97

TH E ELECTRICIAN December 28, 1945
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P O S T  W A R  
P L A N S

N E W  P R O D U C T I O N S

E L E C T R I C I T Y  M E T E R S  
I N S T R U M E N T S

A N D  O T H E R

E L E C T R I C A L  APP

BRITISH ELECTRIC METERS L IM ITED
Two Gates Works, Darwen, Lancs.

Telephone: Darwen 888. Telegraphic Address : Brltmeter, Darwen.
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*D E L A R O N
L A M I N A T E D  P L A S T I C

★ The name oelaron w e win gladly consult with you on the most
R eg is te red  T ra d e  M ark  g r a d g S  Qf DELARON tO fill any U1SU-

lation and stamping or machining requirement. 

DE  L A  R U E  I N S U L A T I O N  L I M I T E D
IM P E R IA L  H O U S E  • 8 4  R E G E N T  S T R E E T  • L O N D O N  • W . l  T E L E P H O N E :  R E G E N T ‘290 1

D D .IO I

. . . the ideal electrical insulator m ade in 
commercial, stamping, punching and ma
chining g rad es  in p a p e r and fabric base.

N  6  S
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The simplest and most 
econom ic m ethod of

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

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

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

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

a t  no e x tr a  co s t an d  lead in g  
p o w er fa c to rs  a t  l ig h t loads a re  
avo ided . E ach  c a p a c ito r  c o rre c ts  

in d iv id u a l m o to r  p o w er fac to r 
to  a  co n sis ten tly  h ig h  fig u re  

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

of su pp ly .

W .  C . 2 .
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No. 554. ROUND. 
HARDENED AND 

TEMPERED DOMED.
No. 366. FLAT SPRING 

PLAIN ENDS.
No. 352. BEVELLED 

ALL WHIT SIZES.
No. 352. 
PLAIN.

No. 1 1 3 1 . 
FLANGE WASHERS. 

LARGE 2 | .  I"  HOLE. 
SMALL 1 2. HOLE.

No. 4 2 1. 
GROVER TYPE.

No. 367. 
HEAVY DOUBLE

No. 159 . 
SQUARE SECTION.

No. 512 . 
FLAT SPRING 
TIPPED ENDS

No. 54. 
LIGHT DOUBLE 

COIL.

No. 554 D. 
HARDENED AND 

TEMPERED.

f  FAMOUS 
FOR SPRINGS 

& PRESSWORK 
SINCE

V  »855 y

Sn'.e M ahers :

HERBERT TERRY &. SONS LTD., REDDITCH
L O S  DON M ANCHESTER BIRMINGHAM



R U G B Y

ELECTRIC
POW ER

G ENERATIO N

TRAN SPO RT  
(RO AD  or RAIL)

MARINE

ELECTRONICS

HEATING

LIGHTING

THE BRITISH THOMSON-HOUSTON COMPANY LIM ITED. RUGBY, ENGLAND. A35S1
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The British Thomson-Houston Co. throughout these six years of war 
has strained every nerve and sinew ro provide niore, more, and yet more, 
munitions of all kinds for the ultimate destruction of the h o rro r which 
has 'threatened th<? entire world.

N ot yet can the full story be told of the miracles which were 
achieved, the disappointments, the problems which w ere solved in connec
tion with such things as Radar, Jet Propulsion, and many devices for 
the Admiralty, Army, and Air Force, which must still be kept secret.

The BTH Co. in turning from war to  peace, will be able to  provide a 
large proportion of the electrical equipm ent used in industry, including 
turbo-alternators, generators, switchgear, transform ers, rectifiers, mining 
and rolling mill machinery, motors, control gear including electronic 3nd 
amplidyne control. Mazda lamps of all types including fluorescent lamps, 
lighting fittings, and many o ther products.
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For the 
Housing Estate -Mansion - 
or Luxury Flat

Sanders Quality electrical products provide 
everything that is required for the control of 

Electrical Equipment

Compact Distribution Units 

Splitter Units 
Fuseboards —  Switch Fuses 

Cooker Control Units 

Sockets —  Plugs 

Switch Sockets

SANDERS
W ED N ESBU R Y

W M . SA N D E R S  & CO. (W E D N E SB U R Y ) LTD. • W E D N E SB U R Y  • STAFFS.



A development o f  the well-known NE Meter
SIMPLE AD JU STM EN TS

The N E 4  Meter includes a d ju s t in g  devices that are quickly 
and easily operated without special tools.

FLAT L O A D  C U RVE
The high standard of performance that characterises two- 

element meters is also a feature of this 3-phase 4-wire meter.

SPACE SA V IN G
Though the meter has three separate elements, it occupies 

no more panel space than the standard two-element meter.
Write for leaflet No. 356/8-1.

I M P R O V E  Y O U R  L I G H T I N G  -in  c o n s u lt a t io n  w ith  
M l E T R O v i e K ’S  I L L U M I N A T I N G  E N G I N E E R S

December 28, 1945 TH E ELECTRICIAN



Electrical w ire  may be 

fine and small— som etim es 

finer than human hair—  

but its im portance.is  

•s. invariably

its size and cost.

Reso lv ing  the p rob lem s N. 

relating to the correct type 

of insulated w ire  for specific 

applications is one  of oUr jobs, 

because w e  believe we “ k n o w  

so m e th in g ” after specializ- > 

ing fo r  o ve r  60 years.

TH E ELECTRICIAN December 28, 1945

THE
L O N D O N  
ELEC TR IC  W IR E ' 
C O M P A N Y  A N D  
SM ITH S L IM ITED  
LEY TO N , L O N D O N ,

The  selection is made easier 

for  the reason that w e  make 

on ly  first-class w ire s  w ith  

insu lations of all type s—  

L E W C O S  IN S U L A T E D  C O N D U C T O R S
(Reg d.)

ou t  of all p rop o rt io n  to



P L A S T I C S  D I V I S I O N
S A L F O R D  ■ L A N C S  '  T E L E P H O N E  P E N D L E T O N  L63I-Z-5

D ecem ber 28, 1945

MOULDERS OF ALL TYPES OF THERMO-SETTING IO r.

AND THERMO-PLASTIC MATERIALS BY% 
COMPRESSION, INJECTION £ TRANSFER METHODS 

OWN TOOL MAKING P L A N T
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NEWS ABOUT PLASTIC BEARINGS.

T he bearing shown on the left of the 
illustration  is of BCH Bearing material and 
on the right of cast iron. Both were photo
graphed before and after three months 
service in  a dye vat. T he cast iron bearing 
was obviously unserviceable whilst the BCH 
Bearing was undamaged. O ur knowledge 
and experience of plastic bearings are placed 
at the disposal of. all interested in this 
material.

J. B U R N S  L I M I T E D
W A N G Y E  W O R K S . C H A D W E L L  H EA TH , ESSEX 

T ELEG R AM S. W A N G Y E .  PH O NE. C H A D W E L L  HEATH  
T E L E P H O N E  i i l F O R D  0 1 6 6  4  L I N E S

The registered Trade Mark on Ashley 
Electrical Accessories- is a guarantee of reliability 
and of quality second to none.

It is. regretted that supplies are still far short 
of customers requirements, but output is being 
distributed in strict fairness to all.

As the raw material situation improves, delays 
and shortages will be eliminated.

ASHLEY A C C E S S O R I E S  II-
ULVERSTON • LANCASHIRE a



T H I S  M A R K  I S Y O U R
GUARANTEE
O F  A  G O O D  Q U A L I T Y  
P R O D U C T

BARE COPPER,CADMIUM COPPER & BRONZE»WIRES 
STRIP, STRAND, BARS,RODS, SECTIONS, TROLLEY 
WIRE, OVERHEAD LINES,TELEPHONE & TELEGRAPH  
WIRES, FINE W IRES, RADIO AERIAL W IRE,TAPES & 
BINDERS'COMMUTATOR COPPER, COPPER FORGINGS, 
FUSE W IRES, EARTH RODS, R A IL  BO NDS, ETC.

F R E D E R I C K  S M I T H  & CO .,
( incorporated in The London Electric Wire Company and Smith's L im ited)  

A N A C O N D A  W O R K S ,  S A L F O R D ,  3 ’ LANCS  
Telephone: BLACKFRIARS 8701 (8 Lines) Telegrams: ANACONDA MANCHESTER

D ecem ber 28, 1945
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A L P E R T O N  W E M B L E Y  M I D D L E S E X

IES
E L E C T R I C A L  C O  LTD

The outstanding position occupied by L.P.S. for many 

years past is the reward of the integrity and dependability 

which characterize L.P.S. products

E N A M E L L E D  & C O V E R E D  C O P P E R  & R E S IS T A N C E  W IR E S  
S T R A N D S  & B R A ID S  • C O R D S , C A B L E S  & F L E X IB L E S

Contractors to H.M. Government Supply Departments. G.P.O., Dominion Governments and Leading Railways. 

T E L E P H O N E S :  P E R IV A L E  5 6 2 1 -2  T E L E G R A M S :  E N G IN E Y O R .  P H O N E .  L O N D O N

RECOGNITION
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MISCELLANEOUS ADVERTISEMENTS

None o f the situations advertised in these columns 
relates to a man between the ages of 18 and 5 0  inclusive, 
or a woman between the ages of 1 8  or 4 0  inclusive, unless 
he or she is excepted from the provisions of the Control o f 
Engagement Order, 1 9 4 5 , or the vacancy is fo r  employ
ment excepted from the provisions of that Order.

SITUATIONS VACANT

V O U N G  31 a n  re q u ire d  fo r  L ondon  a r e a  to 
a c t  a s  R e p resen ta tiv e  o f E le c tric a l M anu

fa c tu re rs . W ill a lso  be re q u ire d  to  u n d e r ta k e  
o th e r  d u tie s  in  connection, w ith  b u y in g  a u d  
office ro u tin e .—W rite , s ta t in g  age , experience  
a n d  s a la ry  req u ired . Box L.Q.O., “ THE
ELECTRICIAN,” 154, F le e t S tre e t, L ondon, E.C.4.

P  LECTRICIAN-WIR.BJEBN fo r  g e n e ra l elec- 
- '- 't r ic a l  w o rk ; p e rm an en c ies to  su ita b le  
a p p lic a n ts , w ho sh o u ld  be  C lass  "  A "  ex- 
S erv ice  m en  o r  o th e rw ise  ex em p t from  
M in is try  o f  L ab o u r C on tro l.—J .  W. R ussell, 
L td.. E le c trica l C o n tra c to rs , 18, Q ueens R oad, 
W atford .

FOR SALE

C EA RC H LIG H TS (sa le  o r  h ire ) . C arbon  RodB, 
♦-’ E bon ite , F ib re  H ig h te n s ite , P o rc e la in  
H ouse-w iring  a n d  o th e r  C lea ts , R eels an d  
K nobs, M irro rs , Lenses, L am p L ow ering  an d  
S uspension  G ear, T.R.S., lead  a n d  o th o . 
C ables, W inches (h an d ), h u n d re d s  of th o u sa n d s  
in use, e tc.—London E lec trio  F irm , C roydon.

T EA TH ER FIN G ER  STALLS.—M ade of 
I J C hrom e H ide. V ery s tro n g  a n d  h a rd  
w earing . L en g th  3 in . P ric e  4s. p e r  do i. 
P ro m p t d elivery . S am ple on a p p lic a tio n .— 
W illson B ro th e rs , I n d u s t r ia l  C lo th ing  M anu
fa c tu re rs , Epsom , S u rrey .

P ACKING CASES, a l l  sizes an d  d esc rip tio n s , 
fo r  H om e a n d  E x p o rt T ra d e ; a lso  S /h . 

C a rd b o a rd  C a rto n s , a l l  sizes.—L. Goldsca- & 
Sons, 14a, R ec to ry  S q u a re , L ondon, E .l. 
’P hone: S tepney  Green 2550.

R E B U I L T  M O T O R S  A N D  G E N E R A T O R S

T ONG deliv eries  c a n  o ften  be avo ided  by  pur- 
ch o s in g  r e b u i l t  seco n d h an d  p la n t .  We can  

red esig n  o r  rep lace  su rp lu s  p la n t  o f a n y  size.
SEND US YOUR EN Q U IR IES.

OVER 1000 RATINGS ACTUALLY IN  STOCK 
HERE.

D Y N A M O  & M O T O R  R E P A I R S  LTD ., 
W e m b le y  P a rk ,*  M idd le sex.

T elephone; W em bley 3121 (4 lines).
A ls o  a t Phoen ix  W o rk s ,  B e lg ra v e  T e rrace , 

S o h o  Road , H a n d sw o rth ,  B irm in g h a m .
T elephone; N o r th e rn  0898.

B U R D E T T E  & CO. L T D .
Stock

R econditioned  A.C. a n d  D.C. M otors a n d
S ta r te r s  E q u a l to  New. __

STONHOUSE STREET. CLAPHAM, S.W.4. 
D ay  a n d  n ig h t  se rv ice . M A Caulay 4555.

WANTED

REPAIRS

/"¡OOKERS.—W e c a n  g ive good deliv eries  of 
^  S hee t M etal V itreo u s E n am elled  E leo trio  
Cooker p a r ts .—JO H N  K IN G  &  SON (ENAMEL- 
L EE S), L td., PYRO WORKS, W HITTINGTON 
Chesterfield MOOR, C H ESTERFIELD . P h o n e : 
5305.

WORK WANTED AND OFFERED

V U E  w ill g la d ly  u n d e r ta k e  th e  m a k in g  of 
• ’ com ponen t p a r ts ,  e tc ., on  o u r  L a th es, 

M illers, D rills , e tc .—London E lec trio  F irm , 
C roydon. ‘ P h o n e : U P L ande 4871.

PATENT AGENTS

-W . B a ll L td ., B lac k b u rn  R oad, A ccring ton . 
Tel. 2200.

M E W B U R N ,  E L L I S  & C O . ,
FA T !N T S , DESIGNS A N D  TRADE M ARKS,

70 & 72, C h a n c e ry  L ane, L o n d o n , W .C .2 . 
Grams: " Patent, London." 'Phone: Holborn 0437  (2  l in e s ) 

A n d  a t—  N E W C A ST LE : 3, S t .  N ic h o la s  B u i ld in g .

A  . E  . H I L L ,
C hartered  Patent Agent, 

27 , C h a n c e ry -L a n e , 
L o n d o n . W .C .2 .

BATTERY CHARGERS MODERNISED
Y o u r o ld  C h a rg e r  m ad e  lik e  n ew  by specia lis ts . 
C o n v e r tlo n  fro m  v a lv e  to  m eta l rec tif ica tio n . 
S en d  fo r  In te re s tin g  lea fle t R .D . o n  th is  S erv ice . 

R U N B A K EN  ELECTRICAL PRODUCTS, 
M ANCH ESTER, I

FLASH TEST
All m ak e rs  and  d e a le rs  
In e le c tr ic a l e q u ip m e n t,  
se rv ic e  e n g in e e rs ,  and 
re p a ire r*  n eed  th is  p o r 
tab le  Flash T e s te r .  
D e te c ts  fau lts  a t  1 ,000 
to  2 ,000  v o lts .
Send for interesting leaflet 
“All about Flash Testing.”

RE W l  N D S
M OTO RS, G EN ERATO RS, TRANSFORM ERS  
ALL SIZES W ITH  TH E MINIMUM DELAY

FOR EFFICIENT SERVICE W IRE

“ PO RTER,” L IN C O L N
P R IO R IT Y  O R D E R S  ONLY U N T IL  

B E T T E R  TIM ES

P E N N E Y  & P O RTER  (1932) LTD., 
L IN C O L N

G ram s: P o rte r. P h o n e : 1706/7.



DC. DYNAMIC BRAKING
a  f® F  A.(i; W H IM P E R S

§ v ^ l f C E N T R A L ISE D  C O N T R O L  W IT H  D R IV E R ’S 
DESK  incorporating :—

• Control Levers.
* Instruments.
* Miniature Precision 

Depth Indicator.
• Shaft Signals.

Servo operation of Liquid Controller.

This form of Braking can be 
fitted to existing equipment.

Our engineers ore always available to discuss ybur 
Winder problems.
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with Dynamic 
Braking at a Yorkshire colliery; the 

Control Desk is shown in the foreground

THE ENGLISH ELECTRIC COMPANY LIMITED
London Officer Q U E E N ’S HOUSE. K IN G SW A Y , L O N D O N , W .C.2 

W O R K S  : STA F FO R D  • B R A D F O R D  R U G B Y  • PRESTO N



THE ELECTRICIANSOUTECHNlh
Established 1861. The Oldest Weekly Illustrated Journal of 

xical Engineering, Industry, Science and FinanceElectrical
Bouvtrii House, i  ̂ 4, Fleet Street, London, E.C.4. 7  elegrams ;  “  Benlrotric» fleet, London.

Telephone ;  Central 32 12  ( Twelve\Lines).
M idlandt Office; Daimler Home, Paradise Stru t, Birmintham. Telephone; M i d l a n d  0784. 

Clatpoa Office: 1 16 , Hope Street, Olattoa, C ja  Telephone: Central 3970.
The Office1 o f Tbb E le c t r ic ia n  are doted on Saturday1 in accordance toith the " Five-day W eek" plan aaoptet 
by Benn Brother!, L t d ,  and it! aitociated publithini organiiatiom. Until further notice the office! mill be open 

between the hour! o f  9 a.m. and j.30  p.m. from  Monday to F r id a }.

VT r  N o. 26 1 D e c e m b e r  1 9 4 5  Annual Subscription 2 «s.No. 3526. Lvol. C X X X V J  ■L'ecemuer - O ,      O v e rse a s  30a

CHIEF CONTENTS IN  TH IS ISSUE
PA G E

1 9 4 5    721
Views on Current Affairs .................  722
L.C.C. Housing Scheme ................. 7 2 4
Lighting Code of Practice .............  72 6
Manufacturers’ Activities .............  727
British Television Devices .............. 7 28
Physical Exhibition ........................  7 20
Electrical Personalities ..................... 733
Fire Hole Gauge for S .A .A ............... 73 9
Answers to Technical Questions ......  744
Power Measurements ....................  745
Electricity Supply  .......................... 747
Contracts Open ................................  74 8
Coal Nationalisation Bill .................  75 0
Company News ...............................  7 5 1
Coming Events ................................  752

1 9 4 5

W IT H  th e  end  of 1945 will close a  
year, w hich in th e  final a n d  com 

p le te  dow nfall of o u r enem ies, saw  ex
pression  of a ll th e  engineering  gen ius 
w h ich  th e  in d u s try  conceived d u rin g  th e  
w a r  in  su p p o r t  of ou r F ig h tin g  Services. 
D u rin g  1945, rem oval of censorsh ip  reg u la 
t io n  p e rm itte d  som eth ing  of th e  g igan tic  
effo rts  m a d e  b y  th e  in d u s try  to  becom e 
know n, w hile d e ta ils  of how  th e  in 
d u s try  fa re d  u n d e r  th e  a t ta c k s  of the 
L u ftw affe  w ere also  m ad e  public. Issues 
o f T h e  E l e c t r i c i a n  pub lished  d u rin g  th e  
y e a r  a re  rich  in  h is to ry  w hich  engineers 
of th e  fu tu ro  will find  i t  h a rd  to  o u t
s t r ip  in  in te re s t.

T h e  y e a r  h a s  been  crow ded  w ith  
e v e n ts  so im p o r ta n t to  th e  in d u s try  th a t  
a n  a d e q u a te  .rev iew  of all th a t  h a s  h a p 
p en ed  w ould, if a tte m p te d , re s u lt in a  
vo lum e m ore  m assiv e  th a n  a n y  th a t  h as  
gone before. L eav ing  p a s t  issues of T h e  
E l e c t r i c i a n , th ere fo re , t o  record  th e  
o u ts ta n d in g  engineering  ach ievem en ts 
o f  th e  in d u s try  d u rin g  th e  y ea r, a n d  g iv

ing  our a tte n tio n  to  th e  a lte re d  econom ic 
conditions, it will be rem em bered  th a t  
la s t  y e a r w as looked  up o n  a s  o n e  of 
p re p a ra tio n  fo r th e  reconversion  of our 
m a n u fac tu rin g  c a p a c i ty ; a s  one of p re 
p a ra t io n  fo r resu m in g  once m o re  effo rts  
to  e x p an d  th e  in d u s try  fu r th e r . B y  th e  
beg inn ing  of 1945, su ch  p re p a ra tio n s  
w ere  well a d v an ced  in  read in e ss  fo r th e  
a n tic ip a te d  end  of th e  E u ro p e a n  w ar, 
b u t  befo re  m a n y  m o n th s  h a d  gone by  
i t  beeam o a p p a re n t  t h a t  m a n y  of th e  
co n tro ls  a n d  reg u la tio n s  w hich  beset 
th e  in d u s try  d u rin g  th e  w a r w ere to 
con tinue , a n d  m o s t of i ts  efforts to  g e t 
back  in to  itse  peace-tim e s trid e  w ere to  
be f ru s tra te d .

T he  re s u lt o f ‘th is  h a s  b een  t h a t  th e  
in d u s try  h a s  ap p ro a c h e d  th e  ro a d  b ack  
b y  a  ro u te  ro u g h e r a n d  m o re  rugged  
th a n  i t  m ig h t h av e  been, a n d  is in  con
sequence req u ired  to  a p p ly  i t s  in itia tiv e  
w ith  en ergy  n o  less ex ac tin g  
th a n  d u rin g  th e  w a r y ears . T liis, i t  is 
ag reed , is g lad ly  u n d e rta k e n  a n d  is  p ro 
ducing  re su lts  w hich  do  th e  in d u s try  
c re d i t ;  in  m en tio n in g  th e  fac t, how ever, 
th e  difficulties p u t  in  th e  w ay  b y  an  
officialdom  w hich  h a s  th e  s t ra n g e s t w ay  
of g iv ing  p rac tica l expression  to  i ts  in 
te n tio n s  of a ss is tin g  in  th e  p ro m o tio n  of 
th e  tra d e  of th e  co u n try , should  n o t b e  
overlooked, a n d  ev e ry th in g  shou ld  be 
done to  p e rsu ad e  o u r po litica l leade rs to  
k eep  th e ir  fe e t on  th e  g round.

T h e  end  of th e  y e a r  finds th e  in d u s try  
s till d iv ided  in  i t s  op in ions on such  
m a t te r s  a s  p lugs a n d  sockets, rin g  m am s 
a n d  so on, th o u g h  th is  is  in  n o  w ay  
h in d erin g  th e  a p p lic a tio n  of e lec trica l 
serv ice t o ' th e  g ra n t-a id e d  housing  
schem es w hich  h av e  becom e ev id en t 
d u rin g  th e  y ea r. A n o th e r item  
w hich  h a s  engaged  th e  a tte n tio n
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of th e  in d u s try  h a s  b een  th e  
G o v ern m en t’s  in ten tio n  to  n a tio n a lise  
e le c tric ity  supp ly , an d  th o u g h  th is  is 
now  un likely  to  m a te ria lise  befo re th e  
N ew  Y ear, i ts  p ro sp ec t is hang ing  o ver th e  
in d u s try  like a  sw ord  of D am ocles. P r o 
g ress in th e  ex tension  of o u r g en era tin g  
cap ac ity  -has b een  s te ad y , a n d  w here
a s  th e  a n tic ip a te d  ex ten s io n s a t  th e  b e 
g inn ing  of th e  y e a r  w ere v a lu ed  a t  
£90  000 000, th e y  now  s ta n d  a t  
£150 000 000 o r  m ore, in d ica tin g  to  
som e e x te n t th e  d em an d s  w hich  a re  
likely  to  b e  m ad e  on th e  in d u s try  in  th e  
com ing years .
A fterm ath  of W a r

I T  m a y  be said , in  .conclusion, t h a t  the 
y e a r  end ing  h a s  p e rm itte d  th e  

in d u s try  to  shed  m o s t o f its  w ar-tim e  
ac tiv ities , a n d  so fa r  a s  re tu rn in g  to  its  
m ore  n o rm a l p u rs u its  a re  concerned , h a s  
seen  a  com m endab le  read in ess  to  tu rn  
o v e r to  p eace-tim e p ro d u c tio n . B efore ‘ 
su ch  read in e ss  c an  give w ay  to  a c tu a l 
m a n u fac tu re , how ever, th e  dep le ted  
ra n k s  o f m an-pow er, a n d  th e  rep lace 
m e n t of over-age p la n t  m u s t be  m ad e  
good, w hile th e  m a te r ia ls  p osition  is 
a n o th e r  p rob lem  n o t  easy  of so lu tion . 
W h a t th e  in d u s try  h a s  ach iev ed  so fa r  
has, in  th e  c ircum stances, been  tru ly  r e 
m ark ab le , a n d  th e  fa c t  t h a t  d u rin g  th e  
firs t th re e -q u a r te rs  of th e  y e a r  e lec trica l 
ex p o rts  w ere o v e r £2  500 000 g rea te r 
th a n  in  th e  co rrespond ing  p e riod  of 
1938, show s to  w h a t e x te n t  th e  in d u s try  
lia s  recovered  leew ay lo s t d u rin g  th e  
w ar years .
Politicians, Please Note

D U R IN G  th e  la s t  few m o n th s  th e  
supply  in d u s try  h a s  been  su b jec ted  

to  a ll so r ts  of c ritic ism  a t  th e  h a n d s  of 
po litic ian s , v e ry  l i t t le  of w h ich  h a s  b o rn e  
inv es tig a tio n . I n  th e  c ircu m stan ces we 
d raw  th e  a tte n tio n  of these  critics to  th e  
follow ing in c id en t w hich  to o k  p lace  five 
m iles so u th  of R e ig a te  in  Surrey , in  th e  
hope th a t  th e y  m ay  y e t  lea rn  t h a t  all 
is n o t ch ao s  a n d  inefficiency. I t  a p p e a rs  
t h a t  d u rin g  tree  felling op era tio n s, one 
tre e  fouled th e  serv ice lines to  th e  houses 
n ea rb y  a n d  c u t  off th e ir  supplies. O ne 
en te rp ris in g  housew ife te lep h o n ed  th e  
m a in ten an ce  s ta ff of th e  L ondon  J.E .A . 
a t  D ork ing , 6 m iles aw ay , a n d  exp la ined  
th e  difficulty. W ith in  20 m in u te s  a  
sq u ad  a rr iv ed , re p a ire d  th e  dam age , 
found  th e  d is tr ib u tio n  b o x  a  m ile a n d  a

h a lf  aw ay  a lo n g  a  ro u g h  tr a c k — a n d  
re s to re d  th e  supp ly  a f te r  a  cut-off la s tin g  
n o t  m ore  th a n  35 m in u tes . W ith o u t c la im 
ing  su ch  in c iden t^  to  be ev e ry d ay  h a p 
penings, th e  in d u s try  is alw ays re a d y  for 
them , a lw ay s p re p a re d  to  t r e a t  th e m  
w ith  th e  sam e efficiency a s  a t  D ork ing . 
W h e th e r u n d e r  a  n a tio n a lisa tio n  policy 
su ch  independence  of ac tio n , w h e th e r 
such  freedom  to  a c t  w ith o u t f irs t filling 
u p  th is  o r th a t  form  w ould  be  possib le 
rem a in s  to  be se e n ; m eanw hile , how ever, 
th e  in d u s try  is se ttin g  an  exam ple  w hich, 
— in s te a d  of be ing  critic ised  b y  a  g ro u p  of 
in d iv idua ls  w hose know ledge of th e  
in d u s try  is lim ited  to  h ea rsay — sho u ld  be 
held  u p  to  a ll o th e r in d u s trie s  a s  one to  
follow.
I.E .E .  Benevolent Fund

TH O U G H  th e  m em bersh ip  of th e  I n 
s ti tu tio n  o f E lec tric a l E n g in ee rs  , on 

S ep tem b er 30 la s t, w as  27 550, su b 
sc rib e rs  to  th e  in s ti tu t io n ’s b en ev o len t 
fu n d  a t  th a t  d a te  n u m b ered  th e  su rp r is 
ing ly  low  to ta l  o f 11 650, re p re se n tin g  a n  
av e rag e  co n tr ib u tio n  p e r  m em b er o f 
4 s .  l i d .  A s D r. P . D u n s h e a t h ,  p re s i
d e n t I .E .E ., h a s  p o in ted  o u t, th e re  a re  
m an y  in  th e  in d u s try  w ho b y  a  fre a k  of 
fo rtu n e , a n d  v e ry  o ften  th ro u g h  no fa u lt 
o f th e ir  own, su d d en ly  find  them selves 
b e re f t of m ean s  a n d  in  a  s ta te  of an x ie ty  
h a rd  to  describe. I f  re a d e rs  knew  these  
people p e rsona lly  th e y  w ould  in s is t on 
h e lp in g ; th e  claim  m ad e  b y  th e  B enevo 
le n t F u n d  C om m ittee , u p o n  then- gener
o s ity  shou ld  thus , rece ive  th e  sa m e  in 
sistence. T h ere  a re  m a n y  'am o n g  th e  
m em b ersh ip  of th e  in s ti tu tio n  w ho in 
ten d in g  to  c o n tr ib u te  to  th e  fund  h av e  
n o t y e t  done so because  of t h a t  v e ry  
h u m a n  fa iling  of w a itin g  u n ti l  tom orrow , 
a n d  th is  n o te  is a rem in d e r o f th e  fa c t 
t h a t  th e  tom orrow s of y e s te rd a y  have 
now  reached— to-day .
E lectrocoating of F ab rics

A  M O D E R N  ap p lic a tio n  o f th e  
physics ex p e rim en t w ith  a  g lass rod 

a n d  a  piece of silk, is th e  e lec trocoa ting  
of fab ric s  in  su ch  a  w ay  a s  to  g ive th e  
m a te r ia l a t t r a c t iv e  flo ral o r o th e r de
signs. T h e  p rocess  is one w hereby  c lo th  
fibres a re  p a ssed  th ro u g h  a n  e lec tro s ta tic  
field, becom e charged , s ta n d  o n  end . a n d  
a re  repelled  p e rp en d icu la rly  a g a in s t a n  
adh esiv e-co a ted  “ b a ck in g  ” fab ric . T he  
re s u lt is  c rea tio n  of e ith e r a  new  fa b r ic  
o r a  design  o n  th e  o rig inal m a te ria l. T h e  
e le c tro s ta tic  field is  s e t  u p  b y  high-
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vo ltage  eq u ip m en t a n d  loose fibres, o r 
flock, w hen conveyed  on  a  b e lt  th ro u g h  
th e  field, receive a  ch a rg e  of th e  sam e 
p o la r ity  a s  a n  e lec tro d e  a t  'th e  base  
Of th e  field. B ecause  of th e  s im ila r 
p o la r ity , th e  fibres a re  repelled  u p w ard s  
w ith  such  force th a t  th e y  a re  h u rle d  
p e rp en d icu la r ly  o n  to  th e  adhesive-coa ted  
“  back in g  ” fab ric , th e  en d s of th e  fibres 
be ing  b u ried  in  th e  adhesive. I n  m ak in g  
d esigned  goods, th e  p a t te rn  is p r in te d  
w ith  adhesive  o n  th e  “ b ack in g  ” , fab ric  
a n d  w hen  ru n  th ro u g h  th e  e lec tro s ta tic  
field, th e  fibres th e n  cling on ly  w hore th e  
ad h esiv e  design ap p e a rs . I n  final form , 
fib res resem ble  fine em bro idery . T hough  
th e  fu ll field o f ap p lica tio n  is v ir tu a lly  
u n ex p lo red , a p p lic a tio n s  conceived  in- 
cludo th e  t r e a tm e n t of m a te r ia ls  for 
w om en’s dresseą a n d  blouses, scarfs, 
ov e rco a ts , w indow  d rap es , cu rta in s , b e d 
sp reads, b a th -m a ts , hosiery , h a ts , u p 
h o ls te rin g  fo r fu rn itu re , rugs a n d  c a rp e t
ing.

I.E .I.C . Golden Jubilee

T H IS  is th e  G olden Ju b ilee  y e a r  of 
th e  In s ti tu tio n  o f E nginoers-in- 

C harge  w hich w as fo u n d ed  in  1895, 
th o u g h  i t  d id  n o t receive i t s  c h a rte r  
u n ti l  som e tw en ty -e ig h t y ea rs  la te r. 
W h en  o r how  th is  e v e n t w ill b e  cele
b ra te d  h as n o t  y e t  been  d ec ided  th o u g h  
i t  seem s d o u b tfu l w h e th e r a n y th in g  will 
b e  d o n e  th is  year. I t  is p ro b ab le  th a t  
th e  p rac tic e  of ho ld ing  a n  an n u a l d inner, 
in te r ru p te d  b y  th e  w ar, w ill b e  resum ed  
n e x t yea r, b u t  th e re  is a  s tro n g  desire 
am o n g  th e  m em bers to  acknow ledge p u b 
licly  in  som e su ita b le  m an n er, before 
h e  leaves office, th e  serv ices ren d e red  b y  
th e ir  w ar-tim e  p res id en t, S ir A l e x a n d e r  
G i b b ,  w ho has h e ld  office fo r th e  la s t  six 
years.
Sw edish  R a ilw a y  Electrification

O W IN G  to  th e  sh o r ta g e  of copper 
d u rin g  th e  w ar, th e  Sw edish  R ailw ay  

A u th o ritie s  w ere  fo rced  to  su b s ti tu te  
a lu m in iu m  fo r co p p er in  th e  re tu rn  
cab les on  a  51-m ile ex tens ion  of th e ir  
elec trified  lines. M oreover, ex p erim en ts  
w ere  m ad e  w ith  a  view  to  rep lac in g  steel 
poles w ith  u n its  of concrete . C om m ent
ing on  th ese  m easu res, th e  a u th o r it ie s  
s ta te , how ever, 'th a t  th e  sav in g  of 
m a te r ia l a im ed  a t  h a s  p ro v e d  p ro b le 
m a tica l, a n d  so  fa r  a s  co s ts  w ere con 
ce rn ed  th e  ex p e rim en ts  g ave  n eg a tiv e

resu lts . T he  w a r p u t  g re a t d em an d s  on 
th e  Sw edish S ta te  R ailw ays. T he  
heav ily  red u ced  m o to r  ro a d  traffic, an d , 
ab o v e  all, th e  eno rm ous tra n sp o r t of 
w ood fuel, increased  th e  vo lum e of th e  
goods traffic to  reco rd  figures. I f  th e  
ra ilw ay s h a d  n o t  b een  elec trified  to  su ch  
a  largo e x te n t a s  th ey  w ero w hen  th e  - 
w ar b ro k e  ou t, i t  w ould  n o t, i t  is  s ta te d , 
h ave  been  possib le to  h an d le  th e  traffic 
ow ing to  th e  sh o r ta g e  of coal. I t  m ig h t 
well be  sa id , therefo re , th a t  th e  fa c t  th a t  
Sw eden w as ab le  to  cope w ith  her 
em ergency s i tu a t io n  a s  re la tiv e ly  s a t is 
fac to rily  a s  w as th e  case, w as d u e  in  no  
sm all m easu re  to  h e r  e lec trified  ra ilw ays.
Turb ine Deve lopm ents in the U.S.A.

A M O NG  new  tu rb in e  d eve lopm en ts  
in  th e  U n ite d  S ta te s , m a y  be  m en 

tio n ed  im p ro v em en ts  re su ltin g  from  th e  
ap p lic a tio n  o f new  a lloys cap ab le  of 
w ith s ta n d in g  h ig h e r p re ssu re s  a n d  te m 
p e ra tu re s . In  th is  connection  in fo rm a
tio n  h a s  re ach ed  u s to  th e  efleet t h a t  
tu rb in e s  h av e  recen tly  been  b u il t  w hich 
a re  designed  to  o p e ra te  a t  1 000‘P . a n d  
a t  p ressu res  u p  to  2 400 lb . p e r  sq . in., 
th e  m g h es t p re s su re  ev e r u sed  in  a n  
elec tric  pow er g en e ra tin g  s ta t io n  in  th e  
U n ite d  S ta te s . O ne w ay  a d o p te d  in  th e  
U n ite d  S ta te s  o f g e ttin g  h ig h er 
efficiencies o u t o f o ld e r m ach in es is  to  
superpose  a  new , h ig h -p ressu re  u n i t  
u p o n  th e  o rig inal m ach ine . T h e  now 
tu rb in e  ta k e s  s te a m  a t  h igh  p ressu re  
a n d  e x h a u s ts  i t  in to  th e  o ld  tu rb in e  a t  
th e  p re ssu re  fo r w hich  th a t  m ach in e  
w as b u ilt. T h u s , i t  is  claim ed, a  g re a t 
in crease  in  pow er can  bo o b ta in e d  from  
v e ry  l i t t le  m o re  coal. S till a n o th e r  w ay  
of im p ro v in g  efficiency is  sa id  to  b e  to  
use  m ercu ry . T h is  m e ta l h a s  a  h igh  
boiling  p o in t, a  re la tiv e ly  low  p ressu re  
a t  h igh  te m p e ra tu re s , a n d  can  ab so rb  
a  g re a t  a m o u n t o f h ea t. A fte r i t  h a s  
p assed  th ro u g h  a  m e rcu ry  tu rb in e , th is  
e x tr a  h e a t  is still su fficient to  change 
th e  condensing  w a te r  in to  s te am , a n d  
th is  in  tu rn  c a n  b e  u sed  to  ru n  a  com 
pan io n  s te a m  tu rb in e . T h e  m ercu ry  
tu rb in e s  now  in  o p e ra tio n  in  th e  U n ited  
S ta te s  a re  sa id  to  in d ica te  t h a t  m e r
cu ry -s team  p la n ts  can  b e  b u il t  w hich  
will p ro d u ce  pow er fo r 10 to  15 p e r  
cen t, less fu e l th a n  th e  b e s t ^steam  
p la n ts  now  in  o p e ra tio n . A t th e  tim e  
of w riting , how ever, w e a re  w ith o u t 
de ta ils .



Electrical Facilities to be Provided in First Year’s Programme

TH E first y ear’s program m e of the 
London County Council provides for 

the erection of a  num ber of blocks of flats 
an d  cottages included in  pre-w ar schem es 
th a t had to be deferred on the ou tbreak  
of hostilities. The Council have decided 
th a t  these are to have p lanned  kitchens 
arranged to give the am enities of the Portal 
bungalow, and  half are to  have electric 
equipm ent and  half gas. All tenan ts, how
ever, will have the  choice of an  electric 
or a gas cooker.

In  the “  all electric ” dwellings th eeq u ip - 
m en t will comprise a  20-gall. 2-heat w ater 
h ea te r of th e  U .D .B . type  to  go under a

The consum er’s control un it shown on the left is the type to be used in 
blocks of flats. T hat on the rig h t is designed fo r cottages and has 
provision fo r the service cable and fuse box. Each type will have a 

single door hinged a t the side

rem ovable drain ing board  on one side of 
th e  sink, the top  loading to provide a 
constant supply  of h o t w ater for ordinary 
dom estk  purposes, and  the b o ttom  elem ent, 
operated  b y  a foot switch, to increase the 
loading to  h e a t th e  full capacity  for th e  
b a th ; an  electric copper, o r wash-boiler, to 
go u nder ano ther drain ing board ; and  an

electric cooker on the opposite side of 
k itchen. On the cooker sw itch panel 
there will be a 3kW  fused plug and  socket 
for an  electric kettle , iron or o th er po rtab le  
appara tu s. Below the la rder space will be 
provided for a refrigerator, b u t the CounciL 
a re  not supplying refrigerators as p a r t  of 
the equipm ent. T enan ts can have them  
installed when they  become available, if 
they  so desire. A fitted  dresser an d  am ple 
cupboard accom m odation are provided a s  
p a r t  of the k itchen  fittings.

As fur as possible in each flat the b a th 
room will be n ex t to th e  k itchen  per
m itting  a  short length  of piping from the

w ater hea te r to  
th e  bath . T here 
will be one 
lighting point 
a n d  one 3kW  
fused plug an d  
socket in each 
room. The soc
k e t outle ts and  
plugs 'will be of 
the sam e p a t
tern  throughout 
each dwelling. 
In  every  k it
chen, w hether 
“  all - electric ”  
o r gas, w iring 
will be taken  to  
a cooker point, 
including a  
cooker control 
panel, w ith soc
ke t outlets and 
to  an additional 
general purpose 
socket ou tle t 
w hich will also 
serve the wash- 
copper. Simi
larly  gas piping 
will be run to 
the cooker posi
tion an d  wash- 
copper position 
in all dwellings, 
and  to  o th e r 
rooms where a  
flue is provided r 
the choice of 

service for cooking, washing, and  space 
heating  being one for the te n a n t to  m ake. 
A gas m ulti-point w ater heate r will lie 
fitted  in th e  non-“  all-electric ”  flats, bu t 
cottages will have a  back-of-the-fire boiler 
w ith an  im mersion hea te r in the sto rage  
tank  for sum m er use. The bathroom s in 
th e  cottages will be upstairs.
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to  th e  type , so th a t the wiring, connecting- 
up  and  fixing of the m eter can be done
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The illustration shows the assem bly of the 60A m ain switch 
and the cut-outs on a  steel batten , with one of the  cut-outs 

rem oved, and also the plastic covering panel

T he system  of wiring to be employed will 
be V .T r . cables in  light gauge brazed 
o r  welded conduits w ith 
con tinu ity  lug-grip B .S.S. 
boxes to  give a  complete 
draw -in an d  o u t system .
All eonduA w ork will be 
concealed in the walls and  
ceilings, preform ed chases 
being used  w herever 
possible to avoid cutting  
aw ay. In  the block 
dw ellings the conduit 
.system will be “  cast ”  in 
the concrete while th e  
floors are  being formed.
A detailed description of 
th is  system  of tubing and 
wiring, w ith details of fit
tings, e tc ., used, was given 
in  a  series of four articles 
w hich appeared  in T ub 
E lectrician,* commencing 
Novem ber 19, 1943.

A new feature  of these installations will 
be the provision of a consum er’s control 
un it in  each dwelling. These un its , de
signed in  th e  Chief E ngineer’s departm en t, 
n o t only m ee t the need of th e  Council’s 
own dwellings, b u t have been accepted by 
the Code of P ractice Committee as satisfy
ing tho  requirem ents for such a  un it-set 
o u t in  the No. 11 Post-W ar Building 
S tudies rep o rt and  now being considered 
as a  B ritish  s tandard . The cases 
of the un its, w hich are designed to  fit 
s tan d ard  brickw ork dimensions, will be 
supplied to  th e  builder, w ithou t th e  elec
tr ica l gear a t  a  very  early  stage in th e  
erection  of th e  dwellings, for building into 
th e  wall of e ither th e  hall or k itchen as the 
brickwork advances.

Two Combined Service Designs

T here are two types of unit— one for 
co ttages an d  one for blocks of flats. The 
case for the cottage type is of 16 s.w .g. 
w elded sheet steel, and is 13 in. wide, 30 in. 
high and  5 in. deep. I t  will recess 4J in. 
in  th e  wall, leaving 1 in. for the plaster, 

th u s  finishing flush w ith th e  surface. I t  has 
to  accom m odate a  prepaym ent m eter, which 
m ay  foe as m uch as 7 in. in  projection, and , 
therefore, additional space is provided by 
a  door designed to give a 2 in. clearance 
inside. The door is so arranged th a t  if the 
u n it is placed in the k itchen, very  little 
m oisture in  the w ay of steam  can  en te r  the 
cabinet. The case will’ be built-in 3 ft. 
o r 3 f t . 6in. above the floor level, according

December 28, 1945

* These articles were con tribu ted  by. Mr. 
R . Plum m er, M .I.E .E ., who is in  charge 
of all electrical w ork for L.C.C. housing, 
under th e  chief engineer, Mr. Forbes 
Jackson .

by  a  m an standing on the floor. The 
re su ltan t he igh t of the m eter will enable 
th e  housewife to  in sert coins w ithout s tan d 
ing on anyth ing  or bending down. I t  is 
proposed th a t the m ain 60A double-pole 
sw itch of the microgap, or o ther approved 
type, shall be  m ounted in  line w ith  a 30A-, 
and  a  reasonable num ber of 15 A s.p . cu t
outs and  neu tral b a r, on a  steel b a tten , and  
provided w ith  a  plastic covering panel en
graved w ith  th e  circuit n u m b ers ; th e  com
plete  assembly to be fixed in  th e  top portion 
of the cab inet by two O.B.A. boits. The 
various fuse-holders will have d istinctive 
colours, the 30 A being green, those for the 
w ater heater, wash-boiler and  socket out- 
yellow. Originally i t  was in tended  to 
have h .r.c . fuses, b u t th e  m a tte r  was 
reconsidered, and  i t  was la te r decided 
th a t a  rew irable type of fuse would 
be used. The m eter is m ounted on 
a 16 s.w .g. steel plate held in position by  
four 2B.A. bolts. Thus panel can be re
m oved for drilling a shape to  su it any 
type  of m eter. The supply u n d ertak e r’s 
service cable a n d  fuse box is m ounted on a 
sloping m etal plate  welded to  the back and 
bottom  of the case. A ny m ake of m oulded 
cable and  fuse box can be used. On either 
side of the in terior of th e  case is a  cable 
du c t Jin. wide by  2 in. deep, th rough  which 
will ru n  th e  cables taken  from th e  m eter to 
th e  m ain sw itch, and also th e  circuit cables 
to  the  socket outlets. K nock-outs to  take 
the conduits are  provided a t  the bottom  
and  top of the  case, and  there are  stencilled 
instructions to  the bu ilder to  leave a  con
du it chase above to  the ceiling. In  the 
bo ttom  of th e  case there is also an  apertu re  
for the en try  of the service cable.

The cabinet for th e  block dwellings will 
be- 13i in. wide, 24 in . high and  5 in. 
deep, and  i t  differs from- the cottage type
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in th a t  there  is no provision for a  service 
cable and  fuse box. The m ains will be 
b rough t in  from  a  common d is tribu tion  box, 
or service board , on the ad jacen t landing. 
T he in terio r arrangem ent of th e  m eter, main 
sw itch an d  circuit fuses will be sim ilar to  
th a t  of th e  cottage control un it.

The cooker sw itch will be contained in  a 
pressed steel box, 9 in. high, 3 in. wide 
a n d  2 in. deep, recessed in  the  k itchen  wall 
w hen the building is erected. On th e  face 
panel, will be m ounted  a  3 kW  socket o u t
le t w ith  fused plug, and  a  30 A d .p . 
microgap type  sw itch for the cooker; and 
th e  only w ork involved twill be th e  connect- 
ing-up and  th e  screwing of the  plate  to  the 
box. T he entrance to  the conduit below 
the  control panel will be 2 ft. from  the

floor, and  will have a  sm oth bore busli to  
take  the flexible connection to  the cooker.

F or th e  new  designs of blocks of flats 
and  cottages under the post-w ar housing 
program m e i t  is in tended  th a t the num ber 
of socket ou tlets recom m ended in the 
“  Housing M anual ”  and  a  ring m ain 
system  of w iring shall be installed. W ater 
heating will be by solid fuel in a  stove 
w ith a  boiler a t  the back, augm ented by 
an  im m ersion heate r in the storage tank . 
The tenan ts  will have the choice of cooking 
by gas or electricity. W ash-boilers for gas 
or electricity  will be provided.

On th e  W oodberry Down site a t  Stoke 
Newington i t  is proposed to  e rec t blocks 
of flats five an d  eight stories high, and  
electric lifts will be installed.

Code of Lighting Practice
T H E  Codes of P ractice  Comm ittee of th e  

•Ministry of W orks' h av e  added  two 
fu rth e r chapters to th e ir Code of Functional 
R equirem ents of Buildings, and  these are 
published by th e  B ritish  S tandards In s titu 
tion. T h a t of chief in te rest to  th e  electrical 
industry  is referred  to as C hapter V II (F.) 
C P I, 1945, an d  deals w ith  th e  provision of 
artificial lighting in  houses, flats and  
schools only. I t  points o u t th a t  artificial 
lighting should .be considered as an  integral 
p a r t  of the design of buildings, and  the 
equipm ent a n d  ligh t sources should be  in 
stalled  a t  the tim e of construction, also 
th a t  su itab le  lighting is th a t w hich gives 
freedom  from  glare, accords in colour w ith 
the surroundings, an d  provides good b u t 
n o t unduly  sharp  contrasts.

Amongst th e  factors which should receive 
consideration in  the design of a  lighting 
system  are n a tu re  of occupancy, source 
o u tp u t (lumens), lum inous efficiency of 
fittings, d istribution  of light, dimensions of 
room, reflection factor of surroundings, and  
th e  m ounting height. I t  is im portan t th a t 
suitablv placed plug points be provided for 
local lighting, besides properly located 
general lighting points.

L ighting installations in dwellings should 
be such as to  give, on a  horizontal plane 
a t  a  height of 2 ft. 9 in . above th e  floor, 
the  following values of illum ination : F o r 
a  working kitchen, e tc ., 6-10 i.e . from  two 
separately  controlled lam ps, using for an  
area up  to  80 sq. ft. one 60 W and  one 
40 W  la m p ; for an  area of 80-120 sq. f t . ,  one 
75 W  and  one 40 W ; and  for an  a rea  m ore 
th an  120 sq. f t . ,  one 100 W  and  one 40 W . 
In  th e  case of a  living room, 10-15 f.c. 
should be used for reading, 15-25 f.c. for 
sewing, using for an a rea  up to 120 sq. ft.. 
two separately  controlled 60 W  lam ps; a 
room  of greater area th a n  120 sq . f t . two 
separately  controlled 100 W  lam ps a re  re
com m ended. O ther recom m endations are : 
bathroom , 6-10 f.c . w ith  one 60 W  lam p;

bedroom , 4-6 f.c ., using, where the position 
of the fu rn itu re  can be defined, one bed
head lam p in a  fixed position an d  one 
lam p in  a  position suitable for the dressing 
tab le ; for general room  lighting th e  same 
size lam ps as for living rooms a re  recom
m ended ; lavatories, one 25 W lam p ; s ta ir
case, one 40 W  lam p arranged  a t  o r near 
the head of th e  s ta irs ; com m unal sta irs , 
corridors and  balconies should have a  m ini
m um  illum ination of .5 f.c . a t  ground level.

School lighting installations should receive 
the sam e consideration in  th e ir design as 
those for dwellings, w ith  the added require
m ents such as ad eq u a te  s tan d a rd  df 
illum ination on  work plane (books and 
chalk boards). T he lighting should, too, 
be suitable n o t only for the hours of d a rk 
ness, b u t fo r those periods when failing 
daylight necessitates lighting p a r t of a  room 
by artificial m eans ; and  adequate  m ain
tenance of th e  lighting equipm ent and 
decoration to minimise deterioration  of the 
illum ination is strongly recom m ended. In  
teaching rooms, no lum inous p a rt of a  
fitting used for general lighting should be 
less than  9 ft. above the floor level im m e
d ia te ly  below the  fitting , and  if m ounted  
less th an  16 ft . above floor level, th e  bright
ness for any angle of view betw een th e  hori
zontal a n d  45° below, should preferably be 
less th an  3 candles per sq.- in. each ; in  any  
case i t  should n o t exceed 5 candles per 
sq. in . T he recom m ended m inim um  
illum ination in a  working a rea  a t  2 f t . 9 in. 
above floor level for schools is, teaching 
rooms and  laboratories 12 f.c., w ith  a  50 to  
100 per cent, increase of illum ination over 
the dem onstration  a rea ; gym nasium s, 
assem bly halls, 8 f.c. : staff room s, dorm i
tories, 6*f.c ., w ith  additional local ligh ting ; 
and  corridors, cloakrooms, and  lavatories, 
3 f.c.

An appendix  shows a  ch a rt fo r determ in
ing the size of electric lam ps for fixed 
positions in living rooms.
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Manufacturers’ Activities in 1945
From W ar  Production to Peace-Time Requirements

A  R E V IE W  of the work carried o u t by 
Bruce Peebles and  Co., L td ., E d in 

burgh, during  1945 reveals th a t  in the  early 
p a rt of the  year em phasis continued to be 
on production devoted directly to  war 
equipm ents. Many of the products were

550 B.H.P. synchronous induction m otor

electrical item s of the k ind  to  be expected 
from an organisation w ith such an  extensive 
background of electrical p lan t m anufactu r
ing experience, and  included large num bers 
of generators, m otors and  transform ers for 
various naval and  m ilitary  services. For 
example, large reversible m achines for ship 
p ropulsion ; generators for power and light
ing on various classes of naval vessels; 
vertical and  horizontal shaft r  otors for 
shipboard requ irem en ts; special motor 
generators for use in  connection w ith 
signals; and  transform ers for radio tran s
m itters and o ther services. Tn addition to 
electrical p lan t, a  g rea t varie ty  of work of 
a  non-electrical na tu re  was undertaken  by 
the com pany to  m eet w ar dc-mmds There 
were, for instance, am ong o ther eq u ip 
m ents, rocket p ro jec to rs; ta n k  parts  and 
an ti-tank  w eapons; search ligh ts; pontoons 
for the “  M ulberry ”  harbou r a t  Arro- 
m anches; devices for th e  anti-U -boat war, 
including th e  “  Foxer ”  which was the 
antido te  to the German “  G n at,”  or 
acoustic torpedo. In  the transition  period 
the company, while still concentrating on 
certain  w ar contracts, m ade preparations 
to  m eet the vast dem ands of peace-tim e re
construction and developm ent, and  by  the 
end of the w ar was ready to  play its  p a rt in 
the peace-time programme.

In the  ro ta ting  electrical m achinery shops 
there are definite indications of the exten t 
of peace-time requirem ents for machines 
for generation, conversion and  po-^er appli
cation of electrioity for developm ents held 
up  during the w a r ; for replacem ents of w ar

worn p la n t ; and for the change-over to 
peace-time production in various factories ; 
while the progressive expansion of m e-hani- 
sa tion  in  coal m ining created  fresh  dem ands 
for flameproof m ining-type m otors for 
operating coal face loaders, conveyors, 
haulages and  pum ps. The dem ands for 
alternators experienced in 1944 were m ain 
tained. Orders were received for num bers 
of small self-contained m achines for coup
ling to internal com bustion engines and  for 
several geared steam  turbine-driven 
alternators provided w ith air filters form
ing an  integral p a rt of th e  machine.

The increasing activities m  the tran s
former shop reflects the p: ogress m ade in 
the change-over to  peaee-.ime operations. 
Im p o rtan t extensions have been m ade to 
th e  large factory, for research and to  m eet 
advoia em ents in technique which have 
been, introduced by the com pany. Orders 
were received for large num bers of pole dis
tribu tion  transform ers, in sizes of a few 
kV A .upw ards, and for large power tran s
formers running in to  m any thousands of 
kVA for voltages up  to 132 kVA for vaiious 
pow er supply authorities and  industrial con
cerns throughout the country. Many' orders 
were received from collieries for mining- 
type transform ers, including mobile tran s
form er sub-stations w ith flameproof switch- 
gear. R ecent developm ents in  transform er 
engineering include transform er units w ith

12 500 kVA tran sfo rm er with separately banked 
rad iator, with oil conservator and air-b last cooler

combined in-phase and quadra tu re  voltage 
control w ith tap-changing under load to  
give phase angle control, or to  introduce a 
variable phase displacem ent in  th e  line 
w ithout d isturbing th e  load. In  this con
nection, an order of special in terest from 
a public supply au tho rity  is for a 15 000
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kVA 33/6.6 kV un it w ith in-phase and 
quadra tu re  booster for phase angle control. 
Rem ote electrically-controlled “ on-load ”  
tap  changers are provided on the in-phase 
and quadra tu re  windings of the exciter

-1 Y
« r i * *>
' r  V (t’

Mobile oil-im m ersed rectifier fo r battery  
charging in m ines

transform er for plus or m inus 10 per cent, 
voltage variation , independently  controlled 
to give the phase angle variation required. 
The equipm ent is a  duplicate of one pre
viously supplied to  the same au tho rity  and  
which has operated m ost successfully.

Orders received by th e  com pany for 
m ercury arc rectifiers included equipm ents 
for public supply  authorities and  various

industrial concerns. There has been an in
creasing dem and for mobile oil immersed 
rectifiers ‘for charging batteries on mine 
electric cars underground. The rectifier, 
which was developed by th e  com pany to 
m eet the growing dem and ' for b a tte ry  
charging equipm ent suitable for use under
ground, is a  one-piece u n it comprising a 
low heigh t transform er and m etal rectifier 
m ounted in a  common tank , and  is com
plete w ith flameproof control gear. The 
construction provides for tran sp o rt in low 
head-room workings and  to  take the shocks 
duo to  shunting  or rough handling over 
bad roads.

E xports, which were reduced to  meagre 
proportions during th e  w ar, continue to 
expand and  qu ie t optim ism  is expressed 
respecting overseas dem ands for all classes 
of electrical p lan t for rehabilitation  and 
new developm ents. Orders received by the 
com pany for export include four 1 500kW 
m otor converters and a  1 000 kW  rotary  
converter for electricity supply authorities 
in In d ia ; two 10 000 kVA transform ers for 
an Indian  iron and steel w orks; and  im pres
sive num bers of d istribution  transform ers 
and  electric m otors for various industries 
also in India. An order for two 12 500 
kVA transform ers was received from South 
Africa, and o ther im portan t orders are  in 
hand  for num bers of various sizes of tran s
formers. m otors and alternators for New 
Zealand, A ustralia and Canada.

British Television Devices
A CCORDING to  a  “  T he Tim es ”  cor

respondent in New Y ork, th e  D epart
m en t of Justice , in  a  com plaint filed in the 
Federal Court, has accused several motion 
picture companies of conspiring to pre
ven t the  use in  tho w estern hem isphere 
of advanced B ritish  pa ten ted  devices of 
television, so as to  keep television from 
becoming a  com petitor in  their industry .

The court was asked for an  injunction 
restraining th e  defendants from  executing 
contracts they  had  m ade for th is alleged 
purpose. The D epartm en t of Ju stice  is 
seeking fu rth er to free the pa ten ts  in 
volved, and  to  have th e  cou rt declare th a t  
a  cartel exists w hich violates th e  an ti
tru s t laws and makes entire agreem ent be
tw een American concerns and  a B ritish 
com pany, Seophony, L td ., void.

T he com plaint asserts th a t  th e  outbreak 
of w ar m ade it  impossible for the  further 
developm ent in E ngland  of tw o new  tele
vision ideas, tho  Supersonic and  Skiatron 
system s, controlled b y  Seophony, L td : ; 
th a t  because i t  could no t transfer funds 
from E ngland to  continue in th e  'U nited 
S tates work i t  h ad  done there, the  com
pany  sought American financing ; and  th a t

this it  secured from P aram oun t and 
T w entieth  C entury Fox in terests, bu t on 
condition, i t  is alleged, th a t  these com
panies or the ir subsidiaries involved, would 
no t be under obligation to  tu rn  over rights 
under Seophony inventions to the ir com
petito rs in tho electronic field.

Tho com plaint then  describes an  in
tr ica te  financial arrangem ent which was 
executed in such a  w ay, it  is alleged, as 
to  suppress th e  sale of television equip
m ent, keep Seophony, L td ., from  com
peting  w ith television concerns in the 
U nited  S tates, and  prevent the  competi
tors of th e  American defendant companies 
“  from  employing th e  essential advances 
in the  television a r t .”

D efendants in  th e  action are P aram ount 
P ictures In c . ; its  wholly owned subsidiary 
Television Productions Inc. ; General P re 
cision E quipm ent Corporation, alleged to  
bo th e  largest shareholder in  th e  Tw entieth 
C entury F ox ’ Film  Corporation ; . the  
Seophony Corporation of America, said 
to  have been organised by  Television P ro
ductions and General Precision in  fu r th e r
ance of th e  alleged conspiracy ; Seophony, 
L td .;  and three individuals.
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The Physical Society
New Apparatus to be Seen at the Thirtieth Exhibition

T H E  leading m anufacturers of scientific 
instrum ents will be showing the ir la test 

products in  the trade section of the th ir
tie th  exhibition of scientific instrum ents 
and  appara tu s arranged by the Physical 
Society to  be held a t  the Im perial College 
of Science and  Technology, Im perial In 
s titu te  R oad, South Kensington, on 
January ' 1, 2, and 3. The hours of open
ing will be 2.30 to  9 p .m . on Tuesday, when 
Sir Stafford Cripps will be th e  opener, 4 
to  9 p .m . on W ednesday, an d  2.30 to  9 p .m . 
on T hursday . The research and  educa
tional section will contain contributions 
from  research laboratories, and  experi
m ents of educational in terest.

P articu lars of some of th e  exhibits are 
given below : —

The display of M arconi’s Wireless Tele
graph Co., L td .. will deal w ith the m anu 
factu re  of high frequency crystals and m ag
netrons. The quartz  crystal exh ib it will 
give a  simple sto ry  of th e  production of 
finished q u a rtz  plates^ associated w ith  a  
historical survey of phenolic resin and  poty- 
thene holders in  various sizes and  shapes 
together w ith  the la te s t developm ents in 
evacuated  glass bulb  technique. Several 
m easuring instrum ents will also be shown 
and  th e  process of m anufacture  explained. 
In  ano ther case holder p a rts  and  com
pletely assem bled crystals will be shown, 
w ith  one or two historical un its  belong
ing to  the developm ent of th e  la te s t evacu
a ted  glass envelope. The th ird  section 
will consist of an  exhib it of m agnetrons in 
section, showing the ir design.

The industrial X -ray  section of Philips 
M etalix (Philips Lam ps, L td .) is exh ib it
ing a  new X -ray  diffraction appara tus, 
type 41D, developed to m eet the require
m ents of bo th  university  and  industrial 
'laboratories. The various com ponents 
form  an  integral, self-contained un it. In  
the base of the cabinet is housed the  h .t. 
generator (including th e  tube filam ent 
transform er), from w hich full-wave rec ti
fied h . t .  is jfed to the  cathode of the X - 
ra y  tu b e ; a circuit consisting of a  centre 
earthed  transform er and  two oil-immersed 
rectifying valves being employed. The 
Philips X -ray  spectrom eter, also to  be 
shown enables q u an tita tiv e  an d  qualita tive  
analyses of crystalline and  certa in  am or
phous substances to  be m ade b y  X -ray  
analysis. The m akers s ta te  th a t  under 
optim um  conditions diffraction angles can 
be m easured to w ithin + 0.03°. F o r cer
ta in  applications, i t  has some advantage 
over conventional diffraction procedure 
which entails exposure and  developm ent

of film besides m easurem ents and  com pu
tations.

Among the varied new exhibits to  be seen 
on the stand  of F erran ti. L td ., will b e 'a n  
electrom eter valve in  the form  of a double 
te trode  tube in w hich ¡both te trode sections 
draw  their emission from a single filam ent 
and  each section resembles the F .P . 54 in 
electrical characteristics; a new neon stro -

Philips’ G eiger-counter X -ray spectrom eter

boscopic lam p which takes a  form sim ilar 
to  th e  s tra igh t fire bar elem ent, and  can 
be fitted  in to  a reflector u n it sim ilar to  
the F e rran ti electric rad iators. This u n it is- 
then  supplied by power pulses w hich are 
synchronised by a  sm aller lam p of th e  
N eostron type a t  any  frequency from  0 
to  250 c.p.s. thus providing a  powerful 
source of stroboscopic l ig h t; a control u n it 
w hich can be used for th e  counting of 
moving objects u p  to  150 p e r m inute  by  
the in terrup tion  of a  beam  of light. This 
embodies the new K3 cold cathode triode— 
an  exclusive F e rran ti developm ent—th a t 
m ade i t  possible to  devise a  photocell am 
plifier unusually simple in  design and  sm all 
in size. T he device has various o ther 
applications. An au tom atic  electronic 
device for obtaining spot-welds of accurately 
controlled duration  up  to  0.01 second; 

m iniature herm etically  sealed instrum en ts 
to  w ithstand  th e  m ost severe tropical con
ditions ; a  new  moving-iron in s trum en t w ith 
very  light m ovem ent; navigational in s tru 
m ents for a irc ra ft; m in iature  relays in
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sealed cases; an  indicator of the electro
sta tic  type , giving d irect readings and  vol
tages to ea rth  up  to  11 k V ; a com pact 
m ulti-range testing  in s trum en t for radio 
servicing and  general electrical testing.

O n S tand  No. R20 m em bers of the re 
search laboratory  staff of th e  B ritish  
Thom son-H ouston Co., L td ., R ugby, will 
dem onstrate  the follow ing:—A 100 W 
C.W . 10 CM. fixed tuned, w ater-cooled 
k lystron , and  a w ater je t model of 
reflection k lystron  ac tion ; a  m echanical 
m odel illustrating  k lystron  ac tion ; a  
m echanical model of electron m otion in 
m agnetrons; a  rem ote cloud indicator, de
veloped in  collaboration w ith  th e  Balloon 
D evelopm ent E stab lishm ent - and  the 
Meteorological O ffice; recen t research  in 
electrical glasses and  glass-m etal seals, th e  
exhibits dem onstrating  some characteristics 
of glasses of im portance in  the applications 
of glass in electrical engineering, w ith  p a r
ticu lar reference to  vacuum  dev ices; a  
colorim eter for fluorescent lam ps, designed 
to  m eet the noed for a  rap id  and  sensitive 
m ethod  for m easuring the colour appear
ance of low-pressure m ercury-vapour 
fluorescent lam ps (these are th e  first 
general-purpose lam ps in w hich th e  designer 
has alm ost com plete control over the colour 
appearance and  rad iation  characteristics of 
his p ro d u c t); special uses of polythene and 
m ethods of m anipu lation ; “  bu tterfly  ”  
oscillators an d  absorption  w ave-m eter; a  
differential therm om eter for th e  m easure
m en t of the power o u tp u t of m agnetrons; 
new m aterials based on organic-silicon com
pounds (silicones); th e  sectioned models of 
m agnetrons will show clearly the in ternal 
c ircuit elem ents w hich m ake possible th e  
high-efficiency operation  ob tained  in  th e  
centim etre w ave-band; waveguide tes t 
bench (X -band), including local oscillator 
stabilised power supply u n i t ; appara tu s for 
m easuring characteristics of iron u nder 
pulse conditions.

Measuring Carrier Noise

Over fifty item s will be displayed on 
th e  stand  of S tandard  Telephones and 
Cables, L td ., including a  spectrom eter, a 
high-speed electric wave form  analyser 
giving visual indication, in  th e  form  of a 
spectrum , of th e  individual components 
of a  complex w a v e ; a  m ains-operated 
coaxial transm ission m easuring set (74602) 
of new design for testing  coaxial cable 
carrier telephone sy s tem s; a portable 
d irect reading set designed for transm is
sion and  gain m easurem ents on 24 chan
nel earrier-on-cable system s over the 
frequency range, 1-150 k c / s ;  a  self-con
tained and  versatile portable equipm ent 
for m easurem ents on voice frequency tele
phone c ircu its ; a  carrier noise m easuring 
se t (74105) for line noise surveys on open 
wire carrier telephone lin es ; a  portable set

of precision type  designed for loss, level, 
and  gain m easurem ents on carrier-on- 
cable sy s tem s; various types of micro
phones ; an  instantaneous reading radio 
compass in  th e  form  of an autom atic 
direction finder using Adcock aerials sn d  
a cathode-ray ind ica to r; high frequency 
heating equipm ent w ith an  o u tp u t of 
1 kW , suitable for dielectric heating of 
plastics, foodstuffs, e tc . ; a  5-gang m inia
ture variable condenser incorporating 
novel fe a tu re s ; a  m iniature ro ta ry  con
verter designed for obtaining various 
power supplies for a ircraft radio equip
m en ts; a  signal generator equipped w ith 
its own ca lib ra to r; a  rem ote-controlled 
gearbox for obtaining alternative speeds 
of a driven shaft by rem ote control de
spite the sh a ft having close speed co n tro l; 
a  D esynn trim m er, and  an  in teresting  
range of valves and  o ther components.

New Laboratory Instruments
Sangamo W eston, L td ., will have on 

view am ong th e ir laboratory  standard  in
strum ents, representative typos of a  new 
series of 12-in. scale moving-coil and 
dynam om eter instrum ents. Switches have 
been added  for convenience in  range- 
changing and  to  perm it an  increased num 
ber of self-contained ranges. The in s tru 
m ents are fitted  w ith  a  knife-edge pointer, 
anti-parallax  m irror and  vernier type 
scale. T hey are also provided w ith a 
spirit-level, levelling feet, and a  therm o
m eter w hich indicates th e  true  tem pera
tu re  of th e  m ovem ent and  enables 
corrections to  be m ade when extrem e 
accuracy is necessary. N one of the 
models shown in th is section is y e t in 
production. S ub-standard  instrum ents 
comprise a  range of 6-in. scale portable 
moving-coil, repulsion-moving-iron and  
dynam om eter types. O ther oxhibits will 
' e two new types of moving-coil relays, 
the la test type  of W eston photographic 
exposure-m eter, a ircraft instrum ents, and  
various general moving-coil and  moving- 
iron instrum ents ranging from  m iniature 
portable and  panel-m ounting types to  
largo 6-in. scale sw itchboard models.

On stand  No. 107 of th e  R ecord Elec
trical Co., L td ., will be found th e  Shirley 
m oisture m eter, a  quick and  accurate m eans 
of m easuring m oisture regain in cotton, 
w ool,.rayon, flax, hem p, and  o ther yarns 
K- electrical m eans; an  electro-m agnetic 
thickness tester, which applies th e  principle 
of resistance variation  w ith thickness of 
m a te ria l; a  universal m ulti-range ohm- 
m eter, a  modification of th e  standard  
cross-coil ohm m eter in which th ree ranges 
are p rov ided ; a  street-lighting control 
equipm ent for obtain ing any  desired com
bination  of s tree t lighting,* eto., by  the 
use of a  num ber of sim ple switching 
u n its ; an  earth  leakage tr ip  specially de
signed for protection of appara tu s in
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situations where effective earth ing is im
practicable ; a  rem ote to rque indicator, 
consisting of a special coupling, in  which 
th e  extension of a  spring due to  driving

A representative group of Westinghouse exhibits 
showing some m inia ture  units

torque displaces a  contac t on a poten tio 
m eter resistance; a  suspended-moving-coil 
instrum ent, in which th e  norm al pivots 
and  jewels are replaced b y  a  special tau t 
suspension of beryllium -copper s tr ip ; an 
alarm  voltm eter incorporating a cold- 
cathode tube  as a re lay ; and  an exhibit 
showing th ree m ethods of opening ou t the 
portions of movmg-coii in strum en t scales, 
w ithout resorting to  m echanical suppres
sion.

D isplayed by  the B ritish  R o to therm  
Co., L td ., will be a  co-axial bi-metallic 
therm om eter w ith  electrical contac t head, 
for industria l use w here accurate control 
of tem pera tu re  is requ ired ; a  vertical b i
metallic therm om eter rosistant to  heavy 
v ib ra tion ; a pipe-line by-m etallic therm o
m eter ; a  by-m etallic pocket the rm o m ete r: 
a laboratory  therm om eter, w ith a  sta in
less steel stem  and  bi-m otal elem ent 
capable of an  accuracy of 0.5 per cent, of 
the  scale va lue; a  therm om eter for field 
ablution eq u ip m en t; an a ircraft au to 
observer therm om eter, in which th e  record 
of tem peratu re is m ade photographically ; 
a  low -tem perature a ircraft therm om eter, 
designed for h igh-altitude flying; an elec
trical tem perature-indicator, an  instru 
m en t of th e  ratiom eter type  for indicating 
aircraft engine-oil and  rad ia to r tem pera
tures.

On th e  s tand  of W ild-Barfield Electric 
Furnaces, L td ., there  will be on view a

Ferrant-W i!d-Barfield self-contained h.f. 
dielectric generator and  heating  equip
m ent, designed prim arily  for the p re
heating of plastic moulding m ateria ls; a  
Resilia pyrom eter testing furnace, com
prising a  small vertical furnace accom
m odating special containers filled w ith 
pure m aterials w ith fixed and certified 
ireezing points, which, together w ith any- 
s tan d ard  workshop potentiom eter equip
m ent, can be employed for checking 
th e  entire pyrom eter in s ta lla tion ; the  
Spekker steeloscope, a  com pact visual 
spectroscope for rapid  routine qualita tive 
analysis of alloy s tee ls ; the sensitive 
model Spekker photoelectric absorptio- 
m eter w ith tho m irror spot galvanom eter 
for m etallurgical analysis of a quan tita tive  
natu re  in the ferrous, non-ferrous and  
light alloy fields.

The exhibits o f th e  W estinghouse 
B rake and  Signal Co., L td . will consist of 
“  W estalite  ”  a n d  copper-oxide m etal rec ti
fier units and  sets, constan t po ten tia l a .c. 
and  d.c. equipm ents, and  sta tic  phase con
verters. Chief in terest in  the “  W esta- 
iite ”  units will be in  the im proved double
voltage type. This operates a t  twice the 
reverse voltage per elem ent w ith  p rac ti
cally th e  same forw ard voltage drop, and  
a  dem onstration  will be  given to show 
the sm all size of the rectifier and  its  high 

•efficiency. Tho reverse characteristic  of 
the rectifier has a very  sharp cu rvatu re  
a t  a  critical voltage, th e  cu rren t varying 
as th e  tw elth  powor of the  voltage, and  
use is m ade of th is in voltage lim iters. 
The im provem ents in copper-oxide units 
fall into the following th ree  classes: (1) 
M iniaturisation, w hich has been  applied to  
“  W estcators ” ; (2) herm etic sealing to  
avoid the damaging effects of m oisture; 
and (3) th e  lam ination of graphite as a  
con tac t m aterial to  give an  im provem ent 
in  .stability .

Voltage Regulators

The appara tu s proposed to  be exhibited  
by the Zenith  E lectric Co., L td ., includes 
an au tom atic  voltage regulator, and  com
prising a toroidal transform er providing a  
m ultiplicity  of tappings, w ith  a  m otor-con
trolled selector m echanism  opera ted  by  a  
voltage sensitive re lay ; insulation testing  
equipm ent, incorporating fea tu res m aking 
for speed, safe ty  and  convenience in  testing  
w ith voltages up to  3 000 V ; a lternative 
types of “  V ariac ”  voltage regulating 
transform ers, incorporating th e  la te s t de
signs, ensuring sm ooth control, im proved 
regulation independent of loading, silent 
operation, and  provided w ith  an  im proved 
form of calibrated  d ia l; an  exam ple of th e  
m ost recen t design in phase shifting tran s
formers w ith  a double-ended vernier 
po in te r; a  small range of laboratory  
resistances illustrating  the m ost recent 
features.
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Equipment and Appliances
Screened Alternator Set— A  High-Speed B.B. Contactor

A MONG the a lte rn a to r sets produced by  
Newage (M anchester), L td ., 282, B ury 

New Hoad, M anchester, is a sta tionary  
generating se t m ounted on a skid type base-

A 22'5 kW skid-m ounted a lte rna to r set with 
m etal screens

fram e, and  powered by a Ford  30 h . p .  
¡eight-cylinder pe tro l engine to  give a n  
electrical o u tp u t of 22£ kW , 400 V, th ree-, 
phase, 4 wire, 50 cycles. T he drive to  the 
a lte rn a to r is by  m eans of five J in . vee 
ropes, th e  engine running  a t  1 850 r .p .m ., 
to  the a lte rn a to r’s 1 500. An in s trum en t 
cluster a ttach ed  to  the centre panel gives 
im m ediate indication of oil pressure, w ater 
tem perature  and a lte rn a to r r.p .m ., a  red 
line a t  1 500 r.p .m . on the tachom eter 
denotes synchronous speed. The tacho
m eter is driven from  the exciter shaft. A 
C rom pton Parkinson ro ta tin g  a rm atu re  
a lte rna to r, w ith  overhung exciter, provides 
supply a t  400 V, three-phase, 50 periods; a 
neu tra l link is available to  give 230 V phase 
to neu tra l. T he wiring from  th e  a lte rna to r 
to th e  sw itchboard is carried in  w ater
tigh t flexible conduit. A dead fron t type 
m etal-clad sw itchboard is provided for 
d istribution  and  • m etering of the supply. 
An am m eter is provided in each phase, and  
one voltm eter is arranged  w ith  a  selector 
sw itch, to check the voltage across each 
phase. Coloured tab s  on each am m eter and 
outgoing term inal indicate the phase load
ing, the s tan d a rd  phase ro ta tion  being 
checked before despatch . A M etropolitan 
V ickers’ type  V .P . carbon pile autom atic 
voltage regulator is m ounted  on the side of 
the sw itchboard, a  sw itch being provided 
to  give alternative  hand  control by  means 
of th e  exciter field rheosta t. Suitable 
Slydlok fuses give protection  for panel 
lam p, voltm eter and  am m eter; -the control 
coil an d  ignition sw itch for th e  engine are 
included on the m ain sw itchboard. Two

outgoing parallel circuits a re  provided w ith 
separa te  sw itches and  fuses for each circuit, 
and  an  exciter field breaking sw itch w ith 
discharge resistance is m ounted betw een 
the m ain switches. T he complete sw itch
board  and  regulator is m ounted  on rubber 
and  spring shock absorbers. M etal screens 
provide the necessary protection  from  
ro ta ting  parts.

A '  high-speed ball-bearing contac tor 
(type “  B B  ’.’) has been produced by Lon- 
dex L td ., of A nerley W orks, 207, Anerley 
R oad, London, S .E .20, for high speed 
welding, m otor control and  signalling. I t  
is spring-controlled and  can work in  any  
position. T he coil excitation  is from 2-50U
V a.c. o r d .c . ; th e  sw itching capacity  is 
10 A up to  400 V a.c. and  5 A up to  250
V d .c . ; the  contacts, up to  four “  m ake ” 
or “  b reak  ” , or two change-over, are of

A high-speed ball-bearing contactor

heavy silver or tungsten . -Several aux i
liary  contacts can be fitted  (300 VA capa
city). The contactors are supplied un
m ounted for fitting b y  m eans of four 
screws, or m ounted on an insu lated  base
pla te  an d  fitted  w ith a  sheet m etal d u st 
cover, o r cast iron casing.

T he provision of a satisfactory  lubrication 
system  for m odern m achine tools is an  

essential requ irem entw here m ass production  
m ethods and  precision w ork are  involved. 
T here a re  two essential requirem ents in 
the m aintenance of an  efficient lubricating  
system . The first is th a t  th e  m achine 
operator should have positive evidence th a t  
the oil is actually  flowing an d  th a t  no  
breakdow n of th e  pum p or o th er failure
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of the lubrication system  has taken  place. 
T h e  second is th a t the  oil should be freed

Philips’ F iltric a to r components

of all ferrous particles which are liable to 
cause excessive w ear of the bearings, gears, 
e tc . Philips magnetic filters cater especially

for fine particles, and  in addition  to  th e ir 
existing m agnetic filter equipm ent, Philips 
Industria l have developed a com bined unit 
known as the “ F iltr ica to r,”  w hich both 
indicates oil flow and, and  a t  the  sam e 
tim e, elim inates from  the oil the finest of 
m agnetic particles. The “  F iltrica to r ” 
comprises a  light alloy casing w ith  a  largo 
diam eter clear glass window in which the 
flow of oil can readily be seen, as th e  
inside of the flow cham ber is pa in ted  w hite. 
Tho vertical cylindrical p a r t of th e  “  F il
trica to r ”  contains one of the well-known 
'Philips’ m agnetic filters, comprising a  small 
“  Ticonal ” m agnet of exceptional power 
surrounded .by a  m ild s tee l cage containing 
air gaps in w hich even th e  sm allest m ag
netic particles are  caught. Access of oil is 
provided by a  J in. gas nipple seen a t  
the back  of tho “  F iltrica to r the m axi
m um  capacity  is ab o u t 50 gallons per hour. 
In  order to  rem ove any  collected m aterial 
i t  is only necessary to  unscrew  th e  cap and  
slide tho cylindrical filter cage from  th e  
m agnet, when i t  can easily be washed clean. 
The overall dim ensions of th e  “  F iltrica to r ” 
a r e : 3 in. high by 2J in. wide by 3 in. 
from  b ack  to  fron t, and  th e  w eight is 1 lb.

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

publication in this page. Paragraphs should be as brief as possible
Mr, David Lionel Clarke, B elfast, first 

chairm an  N orthern  Ire lan d  R oad  T ransport 
B oard, le ft es ta te  in Gt. B rita in  an d  N. 
Ire land  valued a t  £20 316.

Mr. G. T. Hail has been elected chairm an 
of W ailes Dove B itum astic, L td ., in place 
of Mr, H, A. Mackay, who has resigned 
from  the board . Mr. A. <M. C. B enne tt and  
Mr. H . K . P a tte rson  have joined the board.

Mr, R. Brown, engineering general m ana
ger, has ibeen appoin ted  director and  
general m anager of Scotts, Shipbuilding and  
Engineering Co., L td ., on th e  re tirem en t of 
Mr. K . E . Greig. Mr. A. Alexander, 
secretary , is also appointed  a  director.

The following changes are  announced by 
S tran d  E lectric Holdings : Mr. F . L. Blow, 
chairm an (resigned); Mr. J. D. H. Sheridan, 
appoin ted  chairm an and  jo in t managing 
d irector; Mr. S. E . E arnshaw , jo in t m anag
ing d irec to r; Mr. L . G. A pplebee, additional 
director.

Thirty-five applications have been re
ceived for the  post of borough electrical 
engineer and  m anager a t  Barnsley. Major 
E. A. Barker, tho present holder of th a t 
office is ab o u t to  retire.

Mr. B. Hallows Garslde has been a p 
poin ted  m anaging director of th e  B ritannic 
E lectric Cable and  Construction Co., L td ., 
and  of H opkinson M otors an d  E lectric Co.,

L td . Tho two companies are m em bers of 
tho Philco group. The appointm ents take 
effect- from Ja n . 1. Mr. G arside, for the 
p a s t th ree  years has been general m anager 
of Crom pton Parkinson, having served w ith 
th a t  com pany for 18 years.

Mrs. Nora Wooster is visiting Czecho
slovakia, a t  th e  inv ita tion  of th e  Society 
of Czechoslovakian M athem aticians an d  
Physicists, and  under the auspices of th e  
B ritish  Council, to  give, a  paper a t  a  
congress in P rague on “  T he use of X -ray  
M ethods in  th e  M etal In d u s try ."  She 
will also lecture fo r -the B ritish  Council on 
“  Industria l D iam onds,” “  T rain ing X -ray  
Crystallographers for In d u s try  ”  and  allied 
subjects. Mrs. W ooster and  h e r husband 
have a p riva te  X -ray  laboratory  in Cam
bridge (the  Brooklyn Crystallographies! 
L aboratory) for research  and  industrial 
consulting work. She has a  special know 
ledge of the production of q u artz  oscillator 
p lates and  the use of industrial diam onds.

A t the m onthly  m eeting of the Birm ing
ham  C entre of th e  R lum inating E ngineer
ing Society on Decem ber 14 a n  in teresting  
paper on “  M ercury V apour P ro jector 
L a m p s ”  was p resen ted  by  Mr. H. K. 
Bourne. T he au th o r first drew  a tten tio n  
to  th e  requirem ents of a  light source for 
projection purposes, and  a fter a  brief out-



734 TH E ELECTRICIAN December 28, 1945

line of the types available and  to  come, 
w ent on to  dem onstrate the ir use in  a 
p ractical w ay by  showing m any lan tern  
slides using a  m ercury  vapour lam p as the 
projection source. In  addition, th e  ac tua l 
working of a  num ber of lam ps was shown 
on the screen. Those who were photo
graphers am ong the audience were par
ticularly in terested  in  'Mr. B ourne’s ex 
p lanation  of th e  use of m ercury  .vapour 
lam ps for photographic work. A spirited 
discussion followed.

The E dinburgh  C ham ber of Commerce, 
celebrating its  160th b irth d ay , looked 
through the city  for contem poraries and 
found some 40 firms w ith  as long pedi
grees. Among them  were Jam es G ray and 
Son, ironm ongers and  electricians, who, in 
1899, took over th e  old-established busi
ness of Sm iths and  Company, 89, George 
S tree t, th u s m aintain ing continuous tra d 
ing from  previous to 1770. The electrical 
d epartm en t dates from  ab o u t 1890, when 
the  firm ’s own prem ises were li t b y  elec
tr ic ity  before the public supply system  
was established. The business passed to  
the  Douglas fam ily in 1888, when Mr. 
A lexander G ray retired, leaving the firm 
to Mr. R o b ert Douglas, who died in 1912. 
Tlie p resen t control is in  the hands of

Councillor R . E . Douglas, who became 
managing director of th e  p rivate  company 
form ed in 1925.

“ E lectrical P lan t Breakdowns, ”  was the 
sub ject of a  lecture by  Mr. J. Ashmore 
(B ritish E lectrical R epairs, L td .) to the 
m em bers of the B irm ingham  E lectric Club 
on Decem ber 17. H e said th a t b reak
downs could be divided broadly into two 
sections, nam ely : (a) e lectrical; and  (b) 
m echanical, and  em phasised th a t in diag
nosis work the fundam entals m ust always 
be  rem em bered, and  particu larly  th e  laws 
of electricity  and  its  effects. The m echan
ism of electro-m agnetic forces and also th e  
short circuit were dem onstrated  w ith the 
aid of lan tern  slides. Some interesting 
illustrations of m echanical fa u lt diagnosis 
were shown as well as slides of typical 
breakdow ns. Giving some insight in to  the 
repair facilities available, Mr. Ashmore 
m ade i t  clear th a t th is section of th e  elec
trical industry  had  adequately  kep t pace 
w ith the  dem ands on its service. F u rth e r 
slides depicted bomb dam age to  a  B ir
mingham  repa ir works, and  a tu rbo -a lter
na to r sent to th is country  ju s t a f te r  D- 
D ay b y  th e  Forces in the field and  repaired  
in the works rebuilt a fter th e  “  'blitz ”  
dam age.

Indian States Trade Delegation
A T a Press reception of the Ind ian  

S tates T rade D elegation held in  Lon
don on Decem ber 19, S ir S tanley R eed, 
as chairm an, extended  a welcome to  the 
delegation, and explained th a t  a  v a s t 
scheme of industrialisation  in the Ind ian  
S tates was envisaged. The chief speaker 
was Mr. Magbool M ahmood, D irector, 
C hancellor's S ecretaria t, C ham ber of 
Princes, and  secretary  to the All-India 
S tates Post-W ar R econstruction Commit
tee, d ep u ty  leader of the delegation, the 
leader, S irdar H . S . Malik, Prim e M inister 
of P a tia la , being now on his w ay back 
from th e  U nited  States.

Mr. M ahm ood said the  Ind ian  S tates 
they  represented , roughly ab o u t one th ird  
of Ind ia , were prepared to  place orders 
for all k inds of capital and  consum er goods 
up  to  a  collective value of £400 000 000 in  
connection with- their developm ent and  in 
dustrialisation schemes, one of th e  m ain ob
jects of which was to  raise the stan d ard  of 
living in  the Ind ian  S ta tes. Besides goods, 
they  required  technical advice on industrial 
developm ent and  w ith  this in  mind, wished 
to  arrange for the tra in ing  of Ind ian  tech
nicians in B ritain . The goods required, 
included electrical equipm ent an d  machine 
tools.

Most branches of B ritish  industry  have 
received particu lars of the ir requirem ents,

through th e  F .B .I . and  their respective 
trade  organisations—in the case of the 
electrical industry , from  the B .E.A .M .A . 
A lready some firms engaged in  the m anu
fac tu re  of electrical engineering equ ip 
m ent in H uddersfield, Gloucestershire, 
B irm ingham , H ertfordshire and  the Home 
Counties have had  their inquiries placed 
before th e  in terested  S tates, and  in  some 
cases had  received orders. Mr. Mahmood 
explained th is was th e  first tim e such a 
delegation had  been sen t overseas b y  the 
C ham ber of Princes, and  th ey  wished 

B ritish  engineering and  o ther m anufacturers 
to  have first preference in supplying the ir 
needs.

O ther mem bers of the delegation in 
clude : Mr. E . Christesen, consulting engi
neer and  industrialist, N aw anager S ta te  ; 
Mr. K . D . M ahadik, M inister for In d u s
tries, Commerce and  Comm unications, Gwa- 
liar S ta te ; and C apt. O handa, Commerce 
M inister, Indore S tate . The la s t two m en
tioned mem bers supplem ented the rem arks 
m ade by  Mr. M ahmood, b y  speaking of the 
help given b y  the Ind ian  S tates during the 
w ar in the supply of m unitions. They 
w ished to  stress the fa c t th a t  the dele
gation itself was n o t ac tua lly  responsible 
for th e  placing of orders, b u t  only in  for
warding to  th e  Ind ian  S ta tes inquiries from 
in terested  m anufacturers.
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R EGARDING Diesel-electric drive, i t  
is believed th a t  th e  m ost im portan t 

ship now under construction in  this 
respect is th e  s tan d a rd  12 000 ton  12 kno t 
Anglo-Saxon tan k e r nam ed las t week. 
She is to  be equipped w ith  four Diesel- 
engined three-phase a lternators supplying 
cu rren t a t  ab o u t 2 300 V to a  4 000 S.H.P. 
tliree-phaso m otor w hich a t  th e  norm al 
sh ip ’s speed will run  a t  ab o u t 110/115 
r.p .m . The exhaust gases from  three 
engines will be taken  through a  three 
furnace composite 'boiler to  supply steam  a t  
sea. Tho electrically-driven cargo pum p 
has three-phase m otors on dock, totally- 
enclosed in  a  housing, which will operate a t  
a  voltage of ab o u t 800. I t  is reasonable 
to  suppose th a t  th is ship should bo re 
garded as the forerunner of m any sim ilar 
vessels, if the  proves as successful a s  she 
promises to  be.

Southern Railw ay Car Ferry
A nother im portan t, though sm aller, 

Diesel-electric equipm ent now on order, is 
th a t for a  car ferry  for the Southern  R ail
w ay’s Lym ington-Y arm outh (I.O .W .) 
service. She will accom m odate 32 cars and  
320 passengers. D uring th e  w ar there was 
delivered in  H olland a  p a ir of Diesel- 
electric grain elevators which had been 
ordered prior to  the ou tb reak  of w ar. 
These two la s t nam ed ships using d .c ., are 
exam ples respectively, of tn e  em ploym ent 
of electricity for m anoeuvrability reasons 
and  for propulsive purposes as a  secondary 
d u ty  to  .the operating  of tho  elevator 
m achinery. In  m any respects th e  grain 
elevator is ak in  to  th e  suction dredger. So 
far, in G reat B rita in  no a ttem p t has been 
m ade to  apply  Diesel-electricity on a big 
scale to  th is ty p e  of ship. In  th e  U nited 
States, however, m any installations of this 
k ind  have been m ade, invariably standard  
designs for ships constructed  for operation 
by  th e  U nited  S tates A rm y Corps of 
Engineers.

On th e  o ther side of th e  A tlantic elec
tric ity  is being employed, or has been, in 
a large num ber of im portan t vessels. There 
is a three-screw Diesel-electric ice-breaker 
car ferry  now under construction in Canada 
for the Prince E dw ard  Island service. This 
promises to  be interesting, because the 
m ain Diesel engines and  the whole of the 
electrical gear, as well as th e  switchgear, 
are  of Canadian m anufacture. Canada, like 
the U nited S tates, is alm ost entirely  elec
trically-m inded for this ty p e  of ship, b u t 
som ething like a  record has been created

* Continued from  T he E lectrician, Decern -
her 21, page 696.

in th e  U nited  S tates by the construction 
during the  w ar of 4 Diesel-electric ice
breakers for the U nited  States Coast 
G uards. They are am ong the highest- 
powered Diesel-electrically propelled ships 
in the world and have a  length of 269 ft., 
a  d raugh t of 28 ft. and a  displacem ent of 
nearly 6 000 tons. They have an  electro- 
hydraulic system  of heeling to  “ rock ”  the 
ship in ice. The power p lan t consists of 6 
F airbanks Morso opposed piston engines, 
each having a  m axim um  ou tpu t of 2 000 
b.h .p ., coupled to  a 1 375 k\Y W esting- 
house d.c. generator. T he bow propeller 
is driven  b y  a  3 300 s .h .p . motor 
and  each of th e  two a f t  propellers 
by 5 000 s .h .p . m otors. C urrent for th e  
operation of auxiliaries is no t generated by 
the m ain propelling units, b u t from 4 F a ir
banks Morso 6-cylinder opposed piston en
gines coupled to  generators. Each m otor 
is controlled independently  from a  m otor 
control board located on th e  platform  level 
of the motor-room, or from one of three 
control stands arranged in th e  pilot house, 
or on th e  bridge wing. Power m ay be sup 
plied to  the starboard  m otor from one, 
two or three starboard  generators and  to  
the p o rt m otor from one, two or three 
port generators. Pow er m ay be supplied 
to  tho bow m otor from either or both  of 
the generators located in th e  forward 
engine-room. E xcitation  cu rren t to  tho 
propulsion m otors and  generators is pro
vided by a local excitation m otor-genorator 
set on tho platform  level in each m otor- 
room. Speed of the propulsion m otors is 
controlled by  connecting one, tw o o r three 
propulsion generators in parallel to  the 
m otor arm atu re and gradually raising the 
generator excitation to approxim ately 75 
per cent, of m axim um  excitation, while th e  
engines are running a t  a  m inim um  speed 
and  the m otors are excited a t  a  m inim um  
value.

High Speed Control
H igher speods a re  obtained  by rais

ing tne engine speed gradually  from m ini
m um to  m axim um , while, a t  th e  sam e 
tim e, th e  generator excitation is increased 
from 75 per cent, to  norm al value. D uring 

.th is  period th e  m otor field is under th e  
control of an autom atic current regulator, 
which causes the m otor to  absorb approxi
m ately th e  m axim um  available engine o u t
p u t a t  any  given speed and loading con
dition.

A technique is employed in th e  dredgers 
referred to  above which has gained popu
larity  in the U nited S tates in recent years. 
I t  is th e  use of standard  high speed V -type 
General M otors Diesels, coupled to  standard



736 TH E ELECTRICIAN December 28, 1945

generators. This drive has taken  on the 
form of using two or four stan d ard  high 
speed sm all d iam eter m otors, geared to  th e  
single propeller shaft. ‘A group of four 
so-called ocean-going hopper dredgers uses 
two 12-cylinder General M otors Diesels on 
an ti-v ibration  units, each coupled to  two 
generators, one of which is used for pro
pulsion and  ra ted  a t  565 kW , 600 V d .c., 
w hilst th e  o ther is a  310 kW , 240 V unit, 
separately  excited and  employed for driv
ing th e  dredge pum p m otor. A similar 
technique to  th is was employed in  connec
tion w ith turbo-electric drive in two large 
sea-going dredgers constructed during and 
before the w ar years, for service in  th e  
tigh t com partm ent a ft of th e  engine-room, 
struction  the field control of both  genera
to rs 6n each engine shaft allows very exact 
propeller and  dredge pum p m otor speed 
control. Tho two shunt-w ound 700 H .r. 
propelling m otors are arranged in a  w ater
tight com partm ent aft of tho engine-room 
an d  drive the propeller shafts a t  190 r.p .m . 
through single reduction gears. The use of 
gearing in th is case is undoubted ly  due to 
lack of space in  the vertical sense.

In  the course of th is general review of 
m arine electrical developm ent we come now 
to  a  discussion of the U nited States Army 
generator barges, which can generate 
enough electricity to  supply a  c ity  of 
60 000 inhab itan ts, and  m ay, as a  floating 
though non-self-propelling power p lant, 
have considerable peace-tim e potentialities.

power Generating Floats
I t  will be recalled th a t in the U nited  

S ta tes there has always been a  tendency 
to  favour floating power p lan ts and  th a t 
shortly  a fte r the la s t w ar a  stan d ard  three- 
island U nited S tates Shipping B oard cargo 
ship was taken over, fitted  w ith boilers 
and  a  large turbo-generator, by  m eans of 
which cu rren t could be fed. for example, 
to  a distressed city. The type  of bargo 
designed for the U nited S tates A rm y has 
a  steel hull 175 ft. by 45 ft. by 11 ft./ w ith 
an  8 ft. d raugh t. Sho has a norm al ra ted  
power o u tp u t of her main power p lan t of 
6 000 kVA, w ith an overload capacity  of 
approxim ately  25 per cent. In  addition, 
two auxiliaries m ay be cu t in to perm it an 
increase of 375 kVA. T he m ain power 
p lan t comprises eight generator units a r
ranged in two rows of four each, each u n it 
consisting of a  General Motors, two-cycle, 
I G'-cylinder 1 000 h . p .  Diesel direct-con- 

nected to  a  W estinghouse 750 kVA, three- 
phase, 60 cycles, 2 400 V, 720 r.p .m . 
generator. E ach of tho auxiliary genera
tors comprises a n  S-cylinder, 720 r.p .m ., 
230 h . p .  Diesel direct-connected to  a W est
inghouse 150 kW  three-phase, 60 cycle 
240 V generator.

A nother instance in  which Diesel-electric 
power has been considerably used is in

some special barracks ships, described as 
“  v irtually  floating cities,” air-conditioned 
th roughout and complete w ith various 
facilities to  m ake them  com fortable living 
quarters in advanced fighting bases. Their 
equipm ent includes ia 100 kW  Diesel- 
generator se t supplied by  the  General 
Motors Corporation. Diesel-electric power 
is also used in  th e  series of concrete re
frigerator barges employed to m ake ice 
cream  and blocks of ice for the U .S. Army 
in the Pacific.

Flexibility of Electrification

In  short, there  seems to  be little  or no 
lim it to  file type  of ship, class of instal
lation and  tho  range of opportun ity  for 
electric power p lan t. In  some special 
ships m arine requirem ents call for particu 
lar a tten tion  to  design features. In  others, 
perfectly standard  power p lants can  be  em 
ployed and  adap ted  to  the ir m arine duties. 
T hus, from  a  m anufacturing point of view 
the la t te r  is probably th e  b e tte r  of th e  two 
because i t  m eans a  reduction  in  first cost 
and also superior m aintenance.

Two fu rther item s are w orth comment. 
I  have suggested th roughout these articles 
th a t m arine electrical activ ity  is mainly 
confined to  the  U nited S tates and to 
G reat B ritain . T his is n o t completely 
correct if we recall th a t  a passenger ser
vice is shortly  to  be s ta rted  betw een Len
ingrad and  B ritish and  U nited  S tates ports. 
T he first ship to  sail in th e  resum ed ser
vice will be th e  Vyascheslav Molotov, a 
turbo-electric ship of 7 500 tons gross built 
in 1940, fitted  w ith Babcock "and Wilcox 
boilers S tork (Dutch) turbines, and  Asea 
electrical gear.

Adm iralty  Opinion

T he o ther item , a useful note on which 
to  end  th is review, recalls a question asked 
in th e  House of Commons some tim e ago 
as to w hether th e  F irs t Lord of th e  Ad
m iralty  had  noted th a t approxim ately 900 
naval auxiliary and m erchant vessels built 
in the U .S .A .' in 1942 were electrically 
driven, and  w hether this m ethod of p ro 
pulsion w as being adopted to  any  ex ten t in 
B ritish shipyards. The F irs t L ord’s reply  
was to  th e  effect th a t  electric drive was 
n o t acceptable for th e  propulsion of m ajor 
naval- vessels, b u t th a t  i t  was being 
adopted  in m erchant vessels building in 
the U nited  K ingdom  shipyards where 
production could be linked with- fitting ou t 
facilities. How  true  th is sta tem ent was is 
borne ou t b y  some of th e  examples which 
have been quoted  above. How rig h t th e  
choice was, even though necessity governed 
it, is proved b y  th e  orders placed since the 
cessation of hostilities and o ther orders 
likely to  be  given to  B ritish shipyards and 
B ritish m arine electrical engineers in th e  
near fu ture.
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Electricity in South Africa
Umniati Power Station— Plant Difficulties— Railway Electrification

'" I ' 'H E  new power sta tion  in the course of 
JL erection in the Midlands of Southern 

R hodesia, a t  U m niati R iver, will be the big
gest in the colony. The power station 
already working a t  U m niati is only a 
“  pilot s ta tio n ,” w ith an  installed capacity 
of 8 750 kVV. I t  is linked in  parallel w ith 
the G atoom a power station , w ith an  in
stalled capacity of 2 000 kW ., and  before 
the end of 1915 will bo linked in parallel 
w ith the Gwelo power station  (installed 
capacity  4 500 kW .) by an  88 000 V line. 
If  all goes well, the E lectricity  Supply Com
mission hopes to  finish installing th e  first 
generating units a t  U m niati “  B ”  by 
A ugust 1, 1946. E ach of these units will 
have a  capacity  of 10 000 kW , which means 
th a t they  will be as big as any  generating 
station  in Southern Rhodesia. Their ou t
p u t, combined w ith  th a t  of the existing; 
U m niati power sta tion , will be so g reat th a t 
it is hoped to use th e  G atoom a and Gwelo 
stations simply as s tandby  p lan t. D em ands 
for power, however, have increased so 
rapid ly  th a t the Commission has found it  
necessary to  order a  20 000 kW  set for 
Umniati “  B .”  I t  cannot hope to  releaso 
p lan t from these stations for use elsewhere 
until th is set is installed. The power 
station  up  to  a  peak load capacity  of 20 000 
kW  will uso cooling ponds, b u t when addi
tional generating units are installed ferro
concrete cooling towers will bo used. The 
design of U m niati “  B ”  is sim ilar to  th a t 
of the four new est power stations in G reat 
Britain and has been carried out entirely 
by  th e  Commission’s engineers. The p lan t 
is alm ost all situated  on the same floor 
level, w ith no partition  walls. A part from 
the 60 per cent, or so of steel, which had  
to be obtained from th e  U nited  S tates owing 
to the war, all th e  m aterials used were from  
either G reat B ritain  or South Africa. The 
boilers, generation un its  and all the other 
equipm ent will bo B ritish.

Street Lighting in Cape Town  

‘‘ Long overdue im provem ents in Cape 
Town’s street lighting ”  are referred to  in a 
report by the E lectricity  and  W aterworks 
Committee, in which it is,recommended th a t 
several of the m ain roads in Sea P o in t and 
the suburbs, be equipped w ith m ercury 
vapour lam ps, in place of the tungsten  fila
m ent lam ps a t  present in use. The m unici
pality' has in stock a num ber of m ercury 
conversion units, and th e  purchase of 275 
more, in addition to  600 m ercury vapour 
lam ps, a t a cost of £3 650. will m ake it pos
sible to  im prove the lighting in a fair num 
ber of the streets.

Two steam  turbines bu ilt a t L jung- 
stroem , Sweden, are being shipped to  D ur
b an ; the E lectricity  Supply' Commission 
lius ordered four Swedish turb ines for a  
power station near V iijoensdrift, in  '’the 
Orange Free S tate, w ith a  to tal capacity of 
over 100 000 kW.

Supplies in Rural Areas

T he establishm ent by the E lectric ity  
Supply Commission of regional electricity- 
supply schemes in  certain  rural areas has 
been urged by  in terested public bodies w ith 
the laudable objects of enubling the natu ra l 
resources to  bo developed and  a ttrac tin g  
new industries, which are expected to  bo 
established now th a t the w ar is over. Such 
Tegional schemes, involving relatively sm all 
loads and lengthy- transm ission lines be- 
tweon supply- points, are not, however, 
economically practicable a t  th e  present high 
prices of p la n t and  m aterials, and m ust, 
therefore, be left in abeyance un til condi
tions are more favourable. The fac t th a t 
the Commission is required by  s ta tu te  to 
operate each of its undertakings as a 
separate and  financially independent unit 
w ithout incurring a loss, even in  th e  initial 
stages of developm ent, m ust, in the con
sideration by  the Commission of new 
schemes of this nature, inevitably result 
in the adoption of a more cautious policy 
than  th e  potential fu tu re  developm ent of 
such schemes m ight reasonably justify , if 
they were considered' purely as business 
propositions. W hen the Railw ay A dm inis
tration  proceeds w ith th e  Cape m ain lino 
electrification scheme, new possibilities will 
be opened up  for electrical developm ent in 
certain rurp.l areas now rem ote from an 
economical source of supply.

In  order to  conserve stocks of steel d u r
ing the w ar. and as suitablo wooden poles 
were no t available in certain areas, the  
Commission has been using reinforced con
crete pylons in N atal. This is an original 
venture in South Africa for high voltage 
lines, although such py-lons have proved 
satisfactory  in o ther parts  of th e  world.

W hen the supply of eleetrjeity was first 
made available to  the town of Bethlehem  
in th e  Orange Free .S tate  it was contem 
plated th a t  electrification of th e  railway's 
would be extended to  th a t tow n from 
H arrism ith  in the n o t d is tan t fu ture. A 88 
kV line was consequently constructed be
side the railway- track , in  pursuance of a 
policy then  adopted for railway- electrifica
tion. As the telenhone lines, which are  
jointly- owned b y  th e  R ailw ay A dm inistra
tion and the General Post Office, follow th e
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sam e route, intense interference w ith tele
com m unication was experienced, due to  the 
presence in the 88 kV circuit of harm onics 
originating m ainly in the m ercury arc recti
fying equipm ent for railw ay trac tion  sup 
plies. E xhaustive tests, conducted jointly 
by the th ree parties concerneS, led to  the 
conclusion th a t  th e  only solution to  the 
problem was th e  physical separation of the 
lines, and , for reasons of accessibility to 
com m unication circuits, i t  was decided th a t 
i t  was more expedient to  move th e  power 
line. W ar conditions stressed th e  urgency 
of proceeding w ith th is work, in  order th a t 
use could be m ade of this portion of the

Post. Office rou te  as an  alternative to the 
main tru n k  line between P retoria, Jo 
hannesburg, and  the  coast. E ventually  all 
88 kV lines will be rem oved from their 
existing routes along th e  railw ay track . In 
vestigations are  also being conducted into 
the incidence of the lower order harm onics, 
w ith a  view ,to finding ways' an d  m eans of 
im proving w ave form  in th e  whole of the 
R atal Central U ndertaking system . The re 
construction of the line along a  new route 
rem ote from com m unication circuits was 
sta rted  in Septem ber, 1944, and-should  be 
com pleted by th e  end of 1945.

Electrical News from Europe
Denm ark.—The H . C. O ersted power 

sta tion  in Copenhagen has now been in 
operation for 25 years. I ts  p resen t capacity 
is 122 000 kW , though its  first generating 
set, installed in  1917, was of only 8 000 kW . 
This figure includes a Diesel-driven 6et of 
15 000 kW , which a t  the tim e of its  con
struction  by the D anish firm B urm eistor 
and  W ain, in  1930-31, was th e  largest 
Diesel engine in the world.

Iceland.—T he power sta tion  a t  Ljosifoss 
w as increased in capacity  during 1944 from  
8 800 kW  to 14 300 kW . T he Laxloss 
power sta tion , which supplies the town of 
A kureyri, is also being extended, an d  a  
new  station  is under construction  a t 
Skeidsfoss. R eykjav ik  now enjoys a  fully- 
developed ho t-w ater an d  central-heating  
service fed from  the island’s volcanic 
sp rings; its  equivalent capacity  is 30 000 
kW .

France.—France has p lanned  to build 
twelve hydro-electric power sta tions on the 
m iddle course of th e  R iver Dordogne, w ith  
a  to ta l installed capacity, of over 1 million 
kW  and  an  annual o u tp u t of some 2 million 
kW h. In  th e  second half of 1944 four of 
th e  p lan ts were reported  to  bo in  operation, 
b u t the  sh o rt supply of building m aterials 
was then  ham pering fu rth e r work. The 
largest of the p lan ts under construction, 
th e  Aigle s ta tion , was no t com pleted to  
schedule a t  th e  en d  of 1944, and  there 
h ave  still been no xeports of its  completion. 
The reservoir fo r this p lan t, w hich 
has been formfed a t  th e  narrow est po in t of 
th e  Dordogne gorge, is six teen miles long 
and will hold 200 million tons of w ater. 
T he dam  itself is 300 ft. high and  nearly  
1 000 ft. long; i t  is singular in  th a t the 
overflow from  th e  reservoiir passes ou t 
d irectly  over the  cen trally -situated  genera
to r house in two huge chutes. T he four 
generators are each to  be of 60 000 kVA.

Switzerland,—In  1944 th e  Bem ische 
K raftw erke, one of Sw itzerland’s largest 
e lectricity-supply undertakings, sold 1 115

nlilubn kW h, as com pared w ith 1 068 
million in  1943. Small ligh t and power
consum ers took 452 million kW h, the
electro-chemical and  electro-therm al indus
tries 216 million, th e  railways 70 million, 
while sales to  o ther Swiss companies and 
exports accounted for 330 and  46 million 
kWh respectively.

In  mid-1944 there  w ere in Sw it
zerland 43 State-subsidised electric grass- 
driers w ith a  connected load of 29 400 
kW  an d  four wholly p riva te  grass-
driers of capacity  1 720 kW , as well as 
over 50 driers of capacity  10-50 kW  (com
pared w ith  th e  individual capacity  of th e  
larger driers of 300-1 200 kW ). T he 47 
large p lants consum ed over 25 million 
kWh in  1943, an d  were thus in  operation  
for only ab o u t 850 hours in  the year. For 
this an d  o ther technical reasons th e  driers 
are som ething of an  em barrassm ent to  the 
electricity  supply companies.

W hen th e  Zürich m unicipality’s Albula- 
werk hydro-electric power sta tion  a t  Sils 
was bu ilt in  the years 1906-9, i t  was fitted  
o u t w ith  eight generators, each of 2 500 
kVA. A t th a t  tim e dem and for e lec tric ity1 
did n o t so closely m atch  supply as a t  p re
sent, an d  full advantage was n o t tak en  of 
the s ite ’s possibilities. T he p la n t is now 
being reb u ilt to produce 28 000 kVA from 
only tw o generator sets.

Zürich now owns or shares th e  following 
hydro-electric p la n ts :—

Average
Annual

Full Capacity, Output,
Ownership. kW.* million kWh.

A lbu law erk , ' S ils...... ..........  22 000 140
H eidseew erk , S o lis.............  9 000 20
L etten w erk , Zürich. ... 750 5
L im m atw erk , ‘W ettenden... 24 000 141

55 750 305
Partial share

Ownership owned, %
A.G. K ra ftw e rk  ... 50 52 000 €0

W ägrgital 
K ra ftw e rk  O berhaeli 

A.G................................ .16! 32 000 100
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Small A rm s Am m unition
Photo-Electric Device for Testing Fire Holes

IN all types of small arm s am m unition the 
propellant charge is contained in a  m etal 

case, one end of which carries th e  bullet, 
while th e  o ther end is closed and  embodies 
a recess in which a  percussion cap is 
m ounted. W hen the cap is struck  th e  re
sulting flash is com m unicated to  the propel
la n t through sm all holes punched or drilled 
in the closed end of th e  case. In  all the  
types of am m unition w ith  which this article 
is concerned tw o such holes are  provided.

Since the d iam eter of th e  fire-holes is 
small, of the order of 0.02 ins. to  0.05 ins., 
breakage of punches and  drills is frequent, 
and  such breakago is n o t easy to  de tec t; 
hence a  considerable proportion of cases 
contain one fire-hole only, and some cases 
contain none a t  all.

The effect of the  absence of any fire- 
holes is, of course, th a t any  autom atic 
w eapon to w hich th e  cartridge is fed jam s 
and  ceases to  fire; sim ilar jam s m ay also 
occur when only one fire-hole is present,

w as therefore d irected  to the developm ent 
of an  au tom atic  m e th o d 'o f  inspection, 
which should no t be liable to errors and  
would enable th e  existing inspection staff 
to  be  released for o th e r work.

A ttem pts had  been m ade to detec t the

Fig. 1.—View from  above, showing a case in the  gauging 
position, and another case in the case fingers

due to  slow ignition of th e  propellant.
Such jam s are  serious enough when the 
w eapon is accessible, b u t  when i t  is 
m ounted  on the wing of an  a ircraft, and 
the stoppage cannot be cleared, the de
fective case m ay cost the pilot his life.

These considerations h ad  led to  th e  
in stitu tion  of a  system  of visual inspec
tion  of fire-holes, carried o u t tw o or even 
th ree tim es on each case. Such inspection 
was a  very  exacting task , and , in  spite 
of th e  precautions taken , was no t in fac t 
entirely  effective; experience had  shown 
th a t , even w ith inspectors working on a 
penalty  system , a  proportion of one “  one- 
hole ”  case accepted  p e r ten  thousand 
cases inspected was norm al. A ttention

Fig. 2.—View fro m  feed side

presence of fire-holes by  applying air 
pressure to  th e  inside of the case, and  
operating some pressure-responsive device 

by air flowing through th e  
holes. Such a  m ethod  involves 
m echanism  for tem porarily 
making a ir-tigh t connections 
to  bo th  ends of the case, which 
is n o t an  entirely  simple 
m a tte r . F u rth e r, unless spe
cial precautions are  taken, i t  
does n o t differentiate betw een 
cases w ith  one hole and  those 
w ith tw o holes. T here is also 
the possibility th a t  particles of 
d irt and  sw arf m ay be blown 
in to  th e  fire-holes a f te r  th e  
inspection m echanism  has 
operated  and accepted the 
case. The provision of a com
pressed , a ir service m ay also  
be a  difficulty. I t  is believed 

th a t  these difficulties have now been over
come and  th a t  satisfactory  pneum atic

* B y R . S. Spilsburv, B .Sc.Eng. and 
A. Felton, B .S c .E ng .; E lectricity  Division 
N .P .L .

Fig. 3.—View from  case wheel end, showing 
photo-cell housing with cover rem oved



gauges are  available, b u t a t  the tim e of the 
developm ent of the gauge described herein 
no success h ad  been a tta ined . I t  was there 
fore desired to  develop an  alternative  
m ethod of testing , and th e  E lectricity

Division of 
th e  N ational 
Physical L ab 
oratory  was 
asked to  con
sider the pos
s i b i l i t y  o f 
photo-electric 

inspection of 
fire-holes.

One of the 
m am  condi
tions to  be 
satisfied by 
any  testing 
m e t h o d  is  
th a t  i t  shall 
be adap tab le  
to th e  exist
ing gauging 
m  a  c h i n  e s . 
T h e  im por
tance  of this 
lies in the fa c t 
th a t  th e  oper
ation of p ick

ing up  th e  cases and presenting them  to  an  
inspection device in  th e  correct orientation 
is qu ite  difficult to  accom plish m echanically, 
and  i t  is therefore m ost desirable th a t th e  
fire-hole gauge should form  p a r t  of a  gaug
ing m achine which is already  provided 
w ith  a  feeding system . This requirem ent 
imposes severe space and  o ther lim itations. 
I t  will accordingly h e  appropriate  to  con
sider a t  th is  point th e  design of the gaug
ing m achines a t  p resent in use, w hich are 
m anufactu red  by  Messrs. Thom as W hite 
and  Son L td ., of Paisley.

T he W hite m achine consists of a  num 
ber of testing heads', usually ab o u t 9, 
driven by  a  common m otor through bevel 
gears; one such head is shown in Figs. 1 
to  4*. T he bevel gear (1) is m ounted on 
the m ain-sliaft (2) and ro tation  of this 
shaft causes th e  operation of th e  in term it
te n t m otion (3), w hich drives the ease- 
wheel (4). This m otion is such th a t  the 
case-wheel is a t  re s t and definitely located 
during abou t f  of a  revolution of th e  m ain- 
shaft, and  tu rn s  through I  revolution d u n  
ing the  rem ainder of the revolution of the 
m ain-shaft. T hus if a  case is fed by  a 
hopper m echanism  in to  one of the four 
slots** of the case-wheel i t  will be carried 
to  the upperm ost position and held 
sta tionary  there for a  period of ab o u t } 
second, since th e  m ain-shaft m akes about 
1 revolution per second. D uring this tim e 
a  mechincal gauging device is b rough t by 
appropriate  m echanism  to  b ear on th e
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case, and  its  indication is tran sm itted  
through links and  levers to the trip-rod 
(5), which moves axially forw ard, th a t  is 
tow ards the  case-wheel end  of th e  head  by 
an  am ount depending on the size of the 
elem ent gauged. Shortly a fte r this, and  
before the  case-wheel renews its motion, 
the d e ten t (6), which was raised shortly 
a fte r th e c a se  reached tl)e gauging position, 
is caused 'to  fall in to  con tac t w ith  th e tim it-  
stop assem bly (7), m ounted on the trip- 
rod, The gauging device is th en  w ith
draw n (the  casc-wheel being still a t  rest) 
and  th e  trip-rod is left locked in a position 
dependent on the  particu lar p a r t of the 
lim it-stop assem bly w ith  w hich the d e ten t 
engages, w hich is in  tu rn  dependent on 
the travel of th e  trip-rod while gauging 
was in  progress, and hence on t he size 
of th e  elem ent gauged.

D uring the la tte r  p a rt of the process 
described the ease-fingers (S) have been in 
the position shown in F ig 1. Soon a fte r 
the conclusion of th e  trip-rod setting  opera
tion they are m oved tow ards th e  case- 
wheel by a  spring, the  m ovem ent being 
controlled b y  the cam  (9). According to 
the position of the trip-rod it is engaged by 
step  1, step  2, o r step  3 of the piece (10) 
a ttached  to  th e  fingers, and  hence the 
fingers come to rest in one of three posi
tions relative to  the case-wheel. A fter this 
selection has been m ade the case-wheel 
tu rn s, and , according to  th e  position of the 
fingers, delivers the case (a) betw een the 
fingers and  the case-wheel, whence it  falls 
into a  draw er, o r (b) into the fingers, or 
(c) beyond the fingers, whence i t  falls into 
a second draw er. The fingers then***
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Fig. 5.— D iagram  of electrical connections

move out from th e  case-wheel, and  if the 
case lies in them , deliver it  to the 
case-wheel of th e  n ex t testing head as 
an  accepted case. The cases w hich fall 
into the drawers are those for which 
th e  m ovem ent of the gauging device 
was too g rea t o r too small, i.e . those for 
which th e  dim ension gauged was below or

TH E ELECTRICIAN

is 16

Fig. 4.— View of drive end 
showing electrom agnet
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above th e  lim its for acceptance. Finally  
a new case comes to  the gauging position, 
the d e ten t (6) is raised, allowing the trip- 
rod  to  be fu lly  re trac ted  b y  its  spring, and  
th e  cycle proceeds as before.

I t  will b e  clear from  w hat has been 
said  above th a t  any fire-hole gauging device 
em ployed in  conjunction w ith  th e  W hite 
m achine m ust incorporate m ost of the 
features of th e  m echanical gauge. F or 
exam ple the m ethod of receip t of the case 
by the case-wheel, and delivery to the 
n ex t m achine by th e  fingers, has to be 
retained, and it  is very desirable th a t  the 
trip-rod  should operate in the standard  
m anner. F u rth e r, since the various heads 
a re  placed side by side w ithou t clearance, 
the whole m echanism , o th er th an  compon
ents requiring  only electrical connections, 
m ust be contained betw een the two planes 
of w hich th e  sides of th e  head are parts . 
O ther space lim itations are imposed by  a 
glass case in  which the machines are en 
closed. The N .P .L . fire-hole gauge was de
signed to  comply w ith these conditions.

T he gauge consists essentially of a light- 
projector, arranged  to  illum inate the head 
end of th e  c a se ; a  photo-emissivo cell, 
which receives light through th e  fire-hole 
o r fire-holes of the case; a  single valve am 
plifier, w hich raises the  o u tp u t of th e  
photo-cell to a  su itable v a lu e ; a  relay, 
operated  by  th e  signal from ' the am pli
fier; and  an  electrom agnet arranged to  
operate the trip-rod of tho W hite head 
when this signal is of appropriate  value.

The Optical System

T he considerations already set ou t render 
any  large o r e laborate optical system  in 
admissible ; fu r th e r i t  is, from several 
points of view, undesirable to  use light 
sources having a  high pow er consum ption. 
The system  adopted  is therefore a  simple 
one, consisting of a  6 V 24 W  autom obile 
headlam p bulb, opera ted  a t  approxim ately  
5.8 V, and  m ounted in a  sm all ven tila ted  
lam p-house (11). This lam p-house carries 
a  lens tu b e  containing tw o achrom atic 
positive lenses each of 6.7 cm. focal length. 
The system  is arranged to  produce a  de
focussed image of th e  s tra ig h t lam p fila
m en t on the head  of the case. The image 
is arranged to  have a  d iam eter slightly 
larger th an  the spacing of the fire-holes, 
and is carefully cen tred  on the case head. 
The lens tube is provided w ith  an aper- 
ture-cap (12), the plane surface of which 
forms a  continuation  of th e  head guides 
which locate the case longitudinally in 
the m achine.

For reasons of sensitiv ity  and constancy 
a  gas-filled caesium -typo photo-emissive 
cell is employed, th e  particu lar cell being 
Philips ty p e  3530 in  early  gauges, and 
cinem a-television type  G .S. 16 in la ter

models. Tho cell is connected as indi
cated  in Fig. 5 and  is operated  a t  a  vo lt
age of approxim ately 40 V, 50 cycles p e r  
second, a  value well w ithin the sale range. 
I t  is m ounted in a  m etal housing (13) a t  
the fron t of the maohine, and  receives 
light from  th e  projector through the  case 
fire-holes and  an  aperture  cap (14), th e  
plane surface of which form s a  con tinua
tion of the case m outh  guides. The aper
tu re  in  th is cap is slightly sm aller th a n  th e  
m outh  of the case. Tho spacing of th e  
aperture-caps of tho projector und photo
cell is such th a t the case has only a. slight 
play betw een th em ; thus th e  photo-cell 
com partm ent is practically sealed against 
s tray  light, and  the effect of room  lighting 
is negligible.

Tho amplifier employs a single pentodo 
(Milliard E .F . 50), m ounted w jth  the 
photo-cell, b u t in  a separate  ven tila ted  
com partm ent of th e  housing. The valve 
is coupled to  the photo-cell by a  10 
megohm resistance, and  its  anode cu rren t 
is of th e  order of 5 mA w hen the photo
cell receives ligh t through two norm al 
fire-holes. T he supplies to  the anode and  
auxiliary  grid of the valve are a t  230 V, 
50 cycles per second.

The Amplifier

The control box  w hich is m ounted sep a r
ately  and  connected to  th e  gauge u n it by  a 
10-corc cable, in a  flexible m etallic conduit, 
contains the transform er, which furnishes 
all necessary supp lies; a relay, th e  w ind
ing of w hich is in  th e  valve anode c irc u it; 
a  jack, to  enable  a  m illiam m eter to be 
connected in  the anode circu it; a  varia- 
able poten tiom eter w ith  a detachable con
tro l knob, regulating the grid  bias voltage 
of th e  valve; a  sw itch and  fuses for th e  
power su p p ly ; a  selenium  rectifier to  
furnish  power for the operation of the 
electrom agnet on th e  W hite machine;, and  
various m inor circuit com ponents. T he 
box is approxim ately' 81 ins. x  84 ins. x 
44 ins. in size, and  is m ounted  in a con
venient place on the W hite m achine fram e.

The electrom agnet (15) is m ounted on 
the drive end of the W hite head , a n d  con
sists of a m ild steel p o t carrying a  w inding 
of 22 ohms resistance, which is fed w ith 
rectified cu rren t a t  12 V. The disc a rm a
tu re  is a ttach ed  to  a  pivoted lever (16),

* T he photographs are of the  head w ith 
the N .P .L . fire-hole gauge fitted , and  do 
n o t show' the m echanical gauging assembly.

** In  Fig. 1 the top  of the case-wheel 
tu rn s tow ards the ' observer. The case is 
accordingly' fed in to  th e  slot a t the fa r 
side of th e  wheel.

*** T he in s tan t a t  w hich th is  m ovem ent 
sta rts  is dependen t on the position in  
which th e  fingers come to  rest.



742 TH E ELECTRICIAN December 28, 1945

which has a  re tu rn  spring a t  the upper 
end. The lower end carries two a d ju s t
able dom e-head screws, one of which acts 
against a facing on the m achine fram e 
and functions as a  forw ard stop, while th e  
o ther acts against the hardened plane end 
of th e  trip-rod. A sim ilar screw, m ounted  
on a b racket a ttached  to the m achine 
fram e, act« as a back stop fo r th e  lever. 
In  order to  p reven t undesired m agnetic 
a ttrac tions, while keeping w ear of the 
p a rts  to a m inim um , all th ree  screws are 
m ade of hardened beryllium -copper. To 
obviate th e  possibility of sticking of the 
a rm atu re  should the forward stop  be set 
incorrectly, a  brass dead stop is provided 
in the m agnet gap which prevents the 
a rm a tu re  from  touching the pole faces. An 
electrolytic condenser is shun ted  across 
the m agnet winding, to  by-pass the a .c. 
com ponent of th e  rectified cu rren t an d  to  
a c t as a  spark  quench.

F or reasons w hich will appear la te r it  
is no t desirable, th a t  the electrom agnet 
a rm atu re  should alw ays be operated  when 
th e  photo-cell receives light. Accordingly 
the relay is connected to  the electrom agnet 
w inding n o t d irectly , b u t  through a  pair 
of contac ts (17), which are controlled by  
a cam  (18) m ounted on the m ainshaft of 
the m achine.

Photo-cell Protection

I t  is also undesirable th a t  the  photo-cell 
should b e  exposed to  th e  full ligh t of th e  
p ro jecto r w hen gaps occur in  th e  succession 
of cases passing through th e  m achine. 
Such gaps are  due partly  to  the hopper 
feed m echanism , which does n o t pick up 
a  case a t  every  a ttem p t, and , p a rtly  to 
rejection of cases by testing  heads earlier 
in  the  sequence, and  are n o t infrequent. 
F o r this reason a  small steel sh u tte r blade 
(19) is m ounted in fron t of th e  photo-cell 
apertu re , and  is m echanically raised by 
th e  passage of each ease, and  allowed to 
fall by gravity  as the  case moves away 
from  the gauging position. T hus the 
photo-cell apertu re  is always obscured ex
cep t when a  case is in  position.

Since the lum en ou tpu t of th e  lam p 
varies as ab o u t th e  4 th  power of the  ap 
plied voltage, excessive variations of v o lt
age should be avoided. F o r th is reason 
th e  gauge, w hich consumes only abou t 40 
W, is supplied from  a commercial voltage 
stabiliser, w hich is a  sta tic  device em body
ing only condensers and  transform ers. 
W ith  th is device in circuit the re
jection lim it of th e  gauge is u n 
affected by variations of a t  least ±  15 
per cent, in th e  mains voltage. The 
effect of large variations of frequency 
is m ore serious, b u t th e  changes m e t w ith 
on public supply have negligible results.

The operation of the N .P .L . gauge is as 
follows.

Suppose th a t a  case having two clear 
fire-lioles is fed  in to  the case-wheel (4). 
A t this po in t the sh u tte r (19) covers the 
apertu re  of th e  photo-cell, and  no ligh t is 
therefore received from  the pro jector (11). 
As th e  case enters the gauging position it  
opens the sh u tte r  m echanically, and  when 
it comes to re s t in the . gauging position 
the photo-cell receives light th rough  bo th  
fire-holes. T his causes th e  photo-cell to  
pass curren t, and  th is cu rren t is amplified 
b v  th e  valve, and  is sufficient to  cause the 
relay in  th e  control box to  operate, and 
close its contacts. Tliis relay  prepares a 
circuit fo r th e  electrom agnet, b u t the 
m agnet is n o t energised, because th e  cam- 
operated  contacts (17), w hich are  in series 
w ith the m agnet winding, are  n o t y e t 
closed. As the m ainshaft of the u n it con
tinues to  ro ta te  the cam -operated  contacts 
close; th e  electrom agnet (15) th en  a ttra c ts  
its arm atu re , w hich moves th e  trip-rod 
(5) of th e  W hite u n it fo rw ard ; th e  trip-rod 
d e ten t (6) falls and  locks th e  trip-rod in 
th e  forw ard position ; the cam -operated 
contacts open and  allow the electrom agnet 
to  release its  a rm a tu re ; the case fingers (8) 
approach th e  case-wheel, and  th e  trip-rod, 
owing to  its  forw ard position, engages the 
“ accept ”  step  of th e  stepped piece (10) 
a ttached  to  th em ; the case-wheel moves 
forward, and  delivers th e  case to  th e  
fingers, which hand  i t  on to  the nex t 
gauging head. Finally  th e  nex t case comes 
into th e  gauging position, the trip-rod 
d e ten t is lifted, and , since the  circuit of 
th e  electrom agnet is still open a t  th e  cam- 
operated  contacts, the trip-rod is re tu rned  
to the fu lly-retracted  position by  its  spring.

If, on the o ther hand, a  case having one 
fire-liole only, o r one correctly  punched 
hole and  one partia lly  obstructed  hole, 
is fed in to  the case-wheel, the am oun t of 
light received by th e  photo-cell is no t 
sufficient to  cause the relay to  operate. 
T he trip -rod  therefore rem ains in its  re 
trac ted  position, and  the fingers assume 
such a  position th a t  when the  case leaves 
the case-wheel i t  falls beyond them  in to  
a draw er, and  is rejected.

Operation of Gauge

I t  will be observed th a t  th e  gauge 
classifies cases as having a  satisfactory 
area of fire-holes, or no t, and  m akes no 
a ttem p t to  subdivide satisfactory cases. 
Since unduly large holes, o r th e  presence 
of four holes instead  of two, will no t cause 
irregular firing of the cartridge, no advan
tage is derived from  segregating cases 
having these features, while th e  use of a 
simple aecept-or-reject classification greatly  
reduces the complication and  cost of th e  
gauge. The one serious defect which could 
pass the gauge, nam ely absence of the en 
tire  base o f’ th e  cap recess, would be de
tected  by th e  m echanical head which
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gauges the heigh t of the cap anvil, and 
th u s would lead to  rejection of the case.

The degree of im perfection in the fire- 
holes w hich will cause rejection of a  case is 
controllable by m eans of the po ten tio 
m eter in  th e  contro l box, which varies the 
grid bias of the amplifier valve. E ssen
tially the ad ju s tm en t consists in setting  
this potentiom eter so th a t when a  one- 
liole case is in  position in  the gauge the 
anode cu rren t of th e  valve is well below 
th a t necessary t o . close the relay, while 
w ith  a good two-hole case in position th e  
anode cu rren t is well above the closing 
current. T he ad justm en t is, however, 
slightly com plicated by  the fac t th a t  the 
image of th e  filam ent projected on th e  case 
head is no t perfectly  uniform  in b righ t
ness, so th a t  tire am oun t of light tran s
m itted  through the fire-holes varies to 
som e ex ten t if th e  case is ro ta ted  on its  
own axis. Since the orientation  of the 
cases passing through, the m achine is ra n 
dom , i t  is necessary to allow for this' 
effect, and the ad ju s tm en t is as follows.

The special m illiam m eter provided is 
plugged in to  the jack  in th e  control box 
and  a  case having only one fire-hole, of 
standard  diam eter, is placed in the case- 
wheel and carried to th e  gauging position. 
T he case is then  ro ta ted  by  hand , in  steps 
of about l /1 0 th  revolution, an d  left in 
the position th a t  gives the  m axim um  read
ing  on the m illiam m eter. By m eans of the 
detachable control knob the potentiom eter 
is tu rned  un til th e  m illiam m eter reading 
h as some standard  value, usually about 
I m illiam pere. The one-hole case is then 
replaced by a case having two clear fire- 
holes of standard  diam eter, and  th is is 
ro ta ted  in steps un til the position giving 
the minim um  reading is reaohed. I t  is 
noted th a t  this reading is equal to  or 
greater th an  some standard  value, usually 
abou t 4 mA. The closing cu rren t of the 
relay being abou t 2 mA, it  will be seen 
th a t this ad justm en t ensures th a t  a  one- 
hole case can never be accepted, w hatever 
its orientation, while a  good two-hole case 
can never he  rejected. The only effect 
of orientation  is then  th a t  the minim um 
to ta l a rea  of fire-holes required to cause 
acceptance varies slightly according to the 
position of th e  case. P rovided th a t  the 
gauge is se t in the m anner described 
-above, any  case accepted by th e  gauge will 
be satisfactory  in sendee.

Response of Photo-Cell Amplifier

I t will be observed th a t a large m argin 
exists betw een the responses of the photo
cell amplifier u n it to  one-hole and to two- 
hole cases. T hus the gauge is no t sensi
tiv e  to  variations in the operating  con
ditions. though precautions are, of course, 
taken  to  avoid such variations.

I t will be  clear from the in troduction  to 
this article th a t it is m ost im portan t th a t

th e  acceptance, due to any  cause, of oases 
w ith  no fire-holes or only one fire-hole, 
should ¡be m ade practically  impossible. 
Since the N .P .L . gauge will re ject every 
ease unless a  positive signal travels com
pletely through the chain of light-projec- 
tor, photo-cell, amplifier, relay, contact- 
cam, electrom agnet, and trip-rod, failure 
in any of the links in this chain will no t 
lead to  th e  acceptance of defective cases. 
F u rther, since th e  trip-rod should re tu rn  
to  its  re trac ted  position a fte r the accep t
ance of a  good case th e  m otion of tins rod 
affords a continuous visual indication of 
the norm al functioning of the gauge. 
T hus, should one of th e  few fau lts  w hich 
could cause false acceptance occur—for 
exam ple a failure of the grid-bias po ten 
tiom eter such th a t  the  negative b ias is re
moved from  the valve grid an d  fu ll anode 
cu rren t flows continuously—the absence of 
m otion of th e  trip-rod would allow the 
defect to  be detec ted  a t  once.

Classification of Cases

I t  will also -be observed th a t  slight 
irregularities in  the indexing action of the 
W hite head w hich m ight allow light to 
leak round the  outside of the case, and 
sim ilar light leaks due to  the fact th a t 
the  photo-cell sh u tte r does no t conform 
exactly  to the contour of th e  outside of 
the case, cannot cause incorrect action 
of the trip-rod, since the  circuit of the 
operating electrom agnet is n o t com pleted 
un til th e  case has been a t  res t in  the 
gauging position for about 200 milliseconds. 
I t  is a t  this point, when all conditions 
have become stabilised, th a t  classification 
of the case is carried out.

W ith  regard to  perform ance of service 
an N .P .L . fire-hole gauge was installed a t 
a  small arm s am m unition factory  on Sep
tem ber 9, 1942. U p to  December 11, 1942, 
the results were as follows : —

H our« of o p e ra tio n  .......................
C ases' tes ted  ..................................... 2 656 500
Gases re jec ted :

So holes ............................................  1
One ho le  ... .... ... •-• .
Two holes, p a r t ia l ly  filled w ith

swairf o r  sa w d u s t .............  ••• 6
Two holes, n o t fu lly  pu n ch ed  ... 4 019

T he m echanical ad justm en ts of th e  
gauge were checked a fte r  2.6 million cases 
had  passed th rough  th e  m achine, and  were 
found to  need no a tten tion . As a  resu lt of 
this experience th e  gauge was p u t into pro
duction and  some ISO instrum ents were 
m ade and  installed during th e  war.

The work described above was carried 
out in th e  E lectricity  Division of the 
N ational Physical L aboratory  on behalf of 
D irector of Sm all Arms A mmunition. 
M inistry of Supply, by  whose permission 
this article is published. The au thors de
sire to  acknowledge th e  assistance ren 
dered by Mr. J .  J .  Hill in th e  developm ent 
of the instrument-.
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Answ ers to Technical Questions
We produce below the answers to a selection of questions which have been sent to us by readers. The 
co-operation cf students, and others in making this feature one of general interest is invited,
W hy is it so necessary to have load re

sistances quite free of reactance when 
such resistances are used for measuring 
the response curves of highly rated 
audio-frequency transformers?

W hen small audio-frequency transform ers 
are  tes ted  for response over the specified 
frequency range it  is com paratively easy 
to construct load and  source resistances 
w hich are reactance-free over th e  frequency 
range of in te re s t; such resistances can be 
m ade up  of ceram ic o r carbon resistances 
in se r ie s 'a n d /o r  parallel from  the available 
values to  get exactly  th e  effective resistance 
specified. Needless to .s a y , th is resistance 
should be m easured, since the commercial 
values are available only in com paratively 
wide ranges of tolerances. T he com bination 
should also ibe of adequate  proportions, 
so th a t  the tem pera tu re  rise does no t 
change their resistance appreciably.

W ith  increasing pow er there comes a  
stage w hen these small resistances are inade
qu a te . F o r laboratory  purposes i t  m ay  be 
sufficient to stre tch  o u t lengths of E ureka 
wire on a  fram e, neutralising  inductance 
in  successive loops. W ire-wound vitreous 
resistances have far too g rea t an  angle, 
even 1 000 c /s . ,  to  perm it the ir use up to 
10 k c /s . T he only w ay o u t is th e  use of 
resistance m ats, nets, or grids, in w hich 
the resistance wires are woven w ith 
asbestos cord in  such a proportion th a t the 
inductance effect is balanced against th e  
capacitance effect to  a  fa ir degree of 
approxim ation. This was achieved in 
A yrton and  M ayther’s gauze resistance half 
a  cen tury  ago. A num ber of such m ats can 
be m ounted on term inals in a  box, and  used 
in  series o r parallel to achieve the desired 
resistance and  w attage dissipation.

To notice th e  deleterious effect of resis
tance  in  such a load-resistance w hen te s t
ing an  audio pow er-transform er. it is 
necessary .to  consider the equivalent cir
cu it of the transform er. Taking one side 
of th e  circuit to bo a t  e a rth  potential, and  
th a t  the  transform er is changed in to  an  
ac tu a l transform er w ith u n ity  tu rn -ra tio  
followed by  one w ith  the ac tu a l tu rn s-ra tio  
b u t ideal in  perform ance, we find th a t  the 
m u tua l inductance appears as a  sh u n t 
across th e  line, preceeded by the prim ary 
leakage an d  succeeded by the secondary 
leakage inductances. The secondary self- 
capaeitanco follows as a  shun t before , the 
ideal transform er w ith th e  correct tu ros- 
ra tio  and  th e  term inating  load. I f  the 
la tte r  is inductive, it tends to  neutralise  th e  
self-capacitance, and  so a lte r the upper fre

quency of resonance in  the transform er. 
Thus th e  u pper end of th e  response curve 
is erroneous, n o t because (to a  first 
approxim ation) the load. takes any  m ore or 
less power, which i t  does no t, b u t, because 
all transform ers have leakage inductance, 
the ac tua l cut-off frequency is altered . - 

M ore serious is the effect of inductance 
in the source of power supplying the 
prim ary  w inding, because this adds to  th e  
leakage inductance and  directly  brings down 
the upper, cut-off frequency of the tran s
form er a n d  so introduces an  effective loss of 
response. T h e . only w ay o u t is to app ly  
the, pow er through a  “  source ”  resistance, 
w hich , is deliberately m ade non-inductive, 
keeping this voltage constan t w ith  a  vo lt
m eter across th e  line. The reactance of th e  
real source is then im m aterial. The dis
advantage is then  th a t  a t least twice the 
power ra ting  of the transform er m u s t b e  
available.

L. E . C. H.

News in Brief
All-electric Houses.—A t a  recent m eet

ing of th e  L uton  T.C. it  was decided th a t  
all fu tu re  m unicipal houses w ould be all
electric.

Wireless Licence Record.— The num ber 
of wireless receiving licences in  force in 
G reat B rita in  an d  N orthern  Ire land  has. 
now reached th e  record to ta l of 9 884 300.

Liverpool Trade Exhibition.—The elec
tric ity  departm en t had a stand  in the re
cent trade exhibition a t  the Christm as 
ca ttle  show. R efrigerators suitable for 
bu tchers’ premises were shown.

Social Item .—T he B lackburn  electricity  
undertak ing ’s sp o rt and  social club, sus
pended during the w ar, has resum ed its  
activities under Mr. R . H . H arral, th e  
electrical engineer an d  m anager.

Radio Relay Service.—The Swindon 
H ousing Comm ittee has given perm ission 
to  Swindon R adio R elay  E xchange L td ., 
to  -provide its  relay service in p refabri
cated  houses where so desired by the 
tenan ts.

Street Lighting Schemes.—The W oking
ham  (Berks) T .C. has signed a  con trac t 
w ith the Engineering and  Lighting E q u ip 
m ent Co., L td ., for the installation  of 
sodium stree t lighting. A scheme for the 
illum ination of all Leicester stree ts by  elec
tric ity  has been approved b y  the W atch 
Comm ittee. I t  will, i t  is understood, tak e  
five years to  complete.
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Power and Voltage Measurements
Demand for More Accurate Commercial Instruments

A  PA P E R  on “ Precision a .c ./d .e . 
C om parator for Power and Voltage 

M easurem ents ”  toy Mr. G. F . S ho tte r and 
-Mr. H . D. H awkes, was read  and discussed 
a t  a m eeting of th e  I .E .E . M easurements 
Section on D ecem ber 11.

In  recen t years, s ta te d  the authors, there  
had  'been a  m arked increase in  the dem and 
for m ore accurate, commercial a.c. power- 
m easuring instrum ents. The dem and was 
due largely to  changing industrial condi
tions b rough t abou t toy legislation, al
though i t  already existed for the m anufac
tu re r w h o se 'a .c . standard ising  appara tu s 
was only com parable in  sensitivity  and 
accuracy w ith  th a t  of th e  commercial ap 
p a ra tu s  he  produced.

T he paper gave a  brief review of the 
sources of error common to dynam om eter 
w attm eters, and  em phasised some of the 
inheren t errors which had  been less pu b 
licised.

A new instrum ent for m easurem ent of 
a .c. pow er and  voltage toy d irect com pari
son w ith  a  s tan d ard  d.c. poten tiom eter was 
described, the  principle of operation  being 
a null m ethod based on the balancing of 
tw o torques.

A sum m ary was given showing the errors 
inheren t in the new instrum en t and  those 
which had been elim inated by the m ethod 
of m easurem ent.

The stab ility  of accuracy of the new  in
strum ent is m ain tained  by  self-standardisa
tion, and  m eans of checking the accuracy 
of the associated appara tu s is made 
available.

Mr. R. S. J. Spilsbury (N ational P hysi
cal Laboratory) said this com parator was 
a com plicated piece of appara tu s  and  he 
did no t regard  th e  null m ethod as being a  
very  im p o rtan t feature of the instrum ent 
inherently , for i t  had  certain  draw backs. 
Indeed, he was n o t very  m uch in love w ith 
null m ethods. The inheren t standard isa
tion was really a form of calibration. The 
au tho rs calib rated  toy m eans of ano ther 
instrum ent to which they  applied a  re
verse torque, and  th a t was a very nice and  
simple w ay, b u t i t  had  the ra th e r bad 
draw back th a t  i t  forced one, for practical 
reasons, to ad o p t a  low range milliam eter 
as the instrum ent which was calibrated. 
T here were ra th e r a lot of steps betw een 
th e  m illiam eter calibrated  by this inheren t 
standardisation  m ethod and  the w attm eter 
finally used, and  he felt i t  was necessary 
to cu t some of these steps ou t. H e showed 
some slides illustrating  how th is could 
be done, in preference to  the  au thors’ 
m ethod, and gave a description of the

m ethod of calibration adopted  a t  the 
N .P .L . W hilst the au thors had elim inated 
practically  all the  troubles th a t  could be 
elim inated fairly easily, there  were still 
the more difficut- errors to  be deal with. 
N evertheless, he regarded this instrum ent 
as a  very  fine one and  a rem arkable ex
am ple of co-operation betw een a  b ack 
room boy and  a  fro n t rank firm.

Mr. D. C. Gall (H. Tinsley and  Co.) 
said the au thors were only applying p rin
ciples th a t  had  previously been applied in 
o ther in strum ents w ith u som ew hat similar 
success. D r. D rysdale had worked in this 
field w ith considerable success as fa r back 
as 1910, and  his in s trum en t had the ad 
van tage th a t i t  was asta tic . The inform a
tion given in th e  paper w ith  regard  to 
torque was ra th er m eagre. The accuracy 
of th e  m ethod depended on a  knowledge 
of the im pedance of th e  circuit, and  as th is 
was a  copper circuit h e  d id  n o t see how 
one could expect a n  accuracy of 2 p a rts  in 
10 000. This was a  reason w hy d irect cali
b ration  under th e  conditions in which the 
in s trum en t was to  be used would be p re fe r  
able. F or routine testing, an in s trum en t 
of this ty p e  w ould have considerable ad v an 
tages if i t  could be simplified. A very 
sim ilar system  h ad  been  developed in which 
the balancing of th e  torque was carried ou t 
autom atically . T h a t seemed to  h im  to  be 
an advance in  th e  techique of m easurem ent, 
and  had  th e  advan tage  of avoiding some 
of th e  com plications of the double a d ju s t
m ent. T he au tom atic  system  could also be 
m ade asta tic  and  th u s avoid the use of 
m agnetic screens, which m ust be a  source 
of error.

Mr. L. B. S. Golds (Edm undsons Elec
tr ic ity  Corporation) said  he would have p re
ferred  to  see this com parator m ade com
pletely asta tic  w ithout the necessity for 
using m um etal, which m ight be a  source of 
nuisance. The beau ty  of th is in strum ent 
was th a t  it  was self-checking w ith th e  ex
ception of the voltage circuit resistances, 
and  he suggested th a t these should be pro
vided w ith tappings to  give 1.25 V on the 
term inals w ith ra ted  voltage on the resis
tances, so th a t  they  could be cross-checked 
against the volt box of the potentiom eter. 
R eferring to the application of the in s tru 
m ent, he said there m ight be some who 
would ask why have such an  accurate  in 
strum en t fo r m eter testing. However, 
there were a  num ber of undertak ings w ith 
annual incomes from  m eters of £1 000 000 
a year (his own undertak ing  was 
£7 000 000), which m ean t th a t  w ith the 
o rdinary w attm eter it  was impossible to
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guarantee the undertak ing’s revenue a t  
nearer than  £1 in £1 000 a t  th e  standard  
instrum ent. I t  m ight be argued th a t  on 
th e  law of averages some m eters would be 
fas t and  some slow, and, therefore, they 
would average o u t ab o u t the O .K . point. 
The fac t was th a t th e  O .K . po in t was itself 
1 p a r t in 1 000 out, an d  i t  was here th a t  
th e  au th o r’s in strum en t was of the u tm o st 
value, as i t  was possible to  im prove the 
accuracy of the fundam ental stan d ard  by 
five times, and  stand  a  50 /50  chance of 
paying th e  whole cost of the in strum en t 
on even a  small undertak ing  in  one year. 
H e suggested th a t  the m anufacturers should 
consider m aking th is in s trum en t in a  po rt
able asta tic  form  to enable works or site 
tests to be m ade on lower power factors 
such as Petersen  coil losses and  insulation 
power factor. He was sure th e  instrum ent 
would, in tim e, have  a  wide field of applica
tion.

Mr. H. Easton (F erran ti, L td .), a fter 
referring to  a  num ber of deflections! in s tru 
m ents, as opposed to  th e  au th o rs’ null 
m ethod, called a tten tio n  to  th e  description 
in  the appendices to  th e  paper of the 
m ethod used a t  the American B ureau of 
S tandards b y  F . B . Silsbee. In  this, a  
dynam om eter in strum en t was used  in which 
each coil consisted of two inter-m ingled 
windings, one w inding of whioh was 
supplied by  the  a .c. c ircuit to b e  m easured, 
while th e  o th e r w inding of each coil was 
connected to  a variable d .c. supply. This 
seemed to  be the ideal a rrangem ent be
cause i t  d id  n o t depend on th e  torsion of a 
shaft connecting two elem ents try ing  to 
operate in  opposite directions. H e did n o t 
suggest the au thors had  adop ted  a  wrong 
m ethod, b u t he asked them  to  m ake sure 
they  were using the b es t m ethod fo r their 
particu lar case.

Mr. F. E. J. Ockenden (E vere tt, Edg- 
cum be and  Co., L td .) said i t  was veyv 
refreshing to have an  evening devoted  to  
a  paper dealing w ith  an  increase in the 
accuracy of comm ercial m easurem ent, p a r
ticularly  when sponsored by two such 
authors. He also had  been pleased to  hear 
D r. D rysdale’s nam e m entioned because of 
the work he d id  in accurate m easurem ent 
should ¡be an  inspiration  to  all m easurem ent 
engineers. Indeed , a  g rea t deal of the 
ground covered in th is paper had  been 
covered by D r. D rysdale. The results ob
tained  b y  th e  au thors were self-evident, and 
it  was impossible to  criticise the  accuracy 
of th e  resu lts produced. A t th e  sam e tim e, 
he fe lt th ere  were m any points of criticism  
of the  appara tus, ab o u t w hich there  was a  
com plexity and  com parative massiveness, 
and  th e  gist of his rem arks was w hether 
th is w as really  w orth  while com pared w ith  
w h a t could be ob tained  -with an  astatic  
torsion head  dynam om eter in strum en t, of 
w hich he regarded D r. D rysdale’s in s tru 

m ent as th e  ideal. Indeed, he fe lt th e  
paper did scan t justice to  the w ork of Dr. 
D rysdale. The great advantage of D r. 
D rysdalo’s in s tru m en t was th a t  i t  «was 
astatic , an d  to  avoid th a t th e  au thors h a d  
adopted  shielding, which h ad  certa in  dis
advantages a n d  possibilities of error.

Dr. G. F. Tagg (English E lectric Co.;, 
L td .) dealt w ith  one o r two small points of 
detail. H e said he was a  little  worried 
abou t th e  correction for tem pera tu re , as, 
although th e  au thors adopted  an  old idea 
used by D r. W eston, there  w as th e  
difference th a t  whereas he m easured th e  
resistance of the  whole of th e  circuit, th e  
au thors only m easured p a r t  of it. How 
could i t  be certain  th a t  th e  p a r t of th e  
w inding w hich they  tap p ed  oS w as a t  th e  
sam e tem pera tu re  a s  th e  whole of the 
in strum ent. He asked w h a t' p a r t of the  
w inding was tap p ed  oS.

Mr. W. L. Beck (Cambridge In s tru m en t 
Co., L td .) called a tten tio n  to  a  s ta tem en t 
in the paper to  the effect th a t  w ith  th e  use 
of m agnetic m aterial in  th e  core of the w att
m eter, an  error on  the a .c ./d .c .  change
over was unavoidable. T h a t m ight be true, 
b u t th e  au thors had  given no proof of 
it  nor any  indication of its  probable 
ex ten t. H e asked the au thors for an  
approxim ate figure of the ohms per volt, 
and  also enquired  w hether the instrum en t 
could be tran spo rted  w ithout clam ping th e  
moving coil.

Mr. F. Byrne, speaking from th e  u ser’s 
po in t of view, also suggested th a t  i t  would 
be an  advantage if this in s trum en t were 
astatic , to  avoid -the influence of s tray  
fields, a n d  added  th a t a  stabilising device 
was required  for its  successful operation. 
H e asked if th e  au thors were p repared  to  
throw  in  a  stabilising device as p a r t of the 
instrum ent, a t  th e  same price, w hen i t  came 
on to  th e  m arket.

Mr. Shotter, replying in p a r t  to  th e  d is
cussion, said he was always sorry for people 
who h ad  to  criticise an in s trum en t which 
had  been in use for six years as this one 
had , an d  which had  passed all th e  N .P .L . 
tes ts  in  such a m anner th a t  practically  
no error could be found. Several speakers 
apparen tly  h ad  more faith  in  asta tic  in 
strum ents than  he had , because his ex
perience over m any years h ad  been th a t  
some of those instrum ents w ere n o t as 
asta tic  as th e y  appeared  to  be unless the 
field was uniform . W hilst some people 
had  objected to  the com plexity of the in 
strum ent, Mr. Ockenden apparen tly  w anted 
it  m ade m ore com plicated. H e did not 
know  w hat the m eter departm ent would* 
say to  th a t. The instrum en t as it was a t  
p resen t d id  n o t p resen t any  difficulty in 
operation, as his colleagues would confirm. 
As to  th e  use of a  stabiliser, work w as p ro 
ceeding on one a t  th e  m om ent, and  i t  
would be th e  sub ject of ano ther paper.
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Electricity Supply
Bradford.—Tho P ark s Comm ittee lias 

agreed to  th e  provision of electricity  to  the 
pavilion in B radford  Moor P ark , if tho 
ten an t will contribu te  121 per cen t, of the 
cost. T he General Purposes Comm ittee is 
to  replace a service lift in  the old p a r t of 
th e  Town Hall by an  autom atic lift a t  a  
cost of £1 003, a n d  ob ta in  a  report as to  the 
s ta te  of the  two passenger lifts in the  new 
portion of the Town Hall.

Llangollen.—The U .D .C . has approved a 
recom m endation th a t  sanction bo obtained 
to  the purchase of th e  assets of th e  L lan
gollen and  D istric t E lectric L ighting Co. 
I t  w as also decided to  ask th e  local com
pany to  reduce its  charges. One m em ber 
s ta ted  th a t  the charge in Llangollen was 
7 id . p e r un it, while in  W rexham  i t  was 
4 |d . ; th e  charge for power in Llangollen 
was 3 k l., w ith  a  sliding scale, com pared 
w ith T fd .  per u n it in W rexham .

Hove.—The E lectricity  Com m ittee has 
considered the question of increasing the 
charges for h ired  appara tus. These were 
fixed a t  10 per cent, of the capital costs 
per annum  w hen the Council commenced 
to  hire o u t appliances, h u t  in 1936, in 
o rder to  encourage this p a rticu la r load, 
the  charges were reduced by  25 per cent, 
to  tire p resen t figures, and  were n o t in
creased w hen w ar increases up  to  20 per 
cent, w ere m ade in  th e  charges for elec
tric ity . The Com m ittee now  recom mends 
th a t  th e  charges be increased by  20 per 
cen t. ■

Rotherham .—A t a  m eeting of th e  E lec
tr ic ity  Comm ittee, the E lectrical E ngineer 
reported  that, he had now procured a 
num ber of fixed charge propaym ent col
lectors, which, sub jec t to lim itations in 
labour for fixing, w ere available to  persons 
desiring a n  all-in tariff w ithou t th e  obliga
tion to  m ake reasonable use of electricity  
for heating , a n d /o r  cooking purposes. The 
Comm ittee recom m ended th a t , w ith  the 
addition  of 2d. per week fo r th e  p repay
m en t collectors and  servicing, th e  all-in 
tariff, so far confined to  ten an ts  of council 
houses, be extended  to  all consum ers re
quiring electricity for anv purpose w ithin 
th e  cu rren t capacity  of th e  collector.

London and Home Counties J . E . A . — In  
subm itting  estim ates of incom e an d  ex 
pend itu re  for 1946, a t  a  recen t m eeting of 
the au thority , Mr. T . H . Jones, chairm an 
of th e  F inance Com m ittee said th a t  the 
new  grid tariff under w hich the au tho rity  
buys cu rren t from  th e  C entral E lectricity  
B oard, would lead to  increased expenditure 
which could no t be precisely estim ated . I t  
was n o t considered necessary, a t  p resent, 
to  m ake any  general increase of charges to 
th e  a u th o rity ’s consum ers who w ould still

receive cu rren t in 1946 a t  approxim ately 
th e  sam e average price per u n it as that- o b 
tained in  1936. T he capital expenditure 
during 1946 was estim ated  a t  £197 000.

Gairloch (Ross-sh ire) D istribution  
Scheme (No. 3 ).—T he N orth  of Scotland 
H ydro-E lectric B oard has published the ir 
d istribution  scheme for the Gairloch and  
A ultbea district, in north-w est Ross-shire. 
Tho scheme is p lanned to  serve an area of 
ISO square miles round  Loch Ewe a n d  Loch 
M aree. W ith  52 miles of high voltage and  
36 m iles of low voltage d istribution  lines, 
it  will m ake electricity  available to  over 
95 per cent, of th e  to ta l population of 
abou t 1 600 in th e  d is tribu tion  area. The 
electricity will be generated a t  a  power 
s ta tio n  on the R iver K erry . The following 
places will bo directly  served by th e  d is tri
bu tion  lines :—O binan, Mellon Udrigle, 
Acliagarve, Laide, Sand, F irs t Coast, 
Second Coaet, Mellon Charles, Omiiscaig, 
B uailnaluib, Tighnafiline, A ultbee, Cove, 
M ellangaun, Inverasdale, M idtow n B rae, 
N aust, Poolewe, Londubh, Melvaig, A ult- 
grishin, A ultanphadic, N orth  Errasdale, 
Big Sand, L ittle  Sand, Lonemore, Smiths- 
town, Gairloch, Charlestown, Shieldaig. 
B adaclno, P o rt H enderson, O pinan, and  
South E rradale .

Southam pton.—In  th e  rep o rt of tho 
borough electrical engineer, Mr. W . G. 
T urner, for the y ea r ended March 31, 1945, 
i t  is s ta ted  th a t  th e  provisional financial 
resu lt of th e  y e a r’s ■working was a n e t su r
plus of £21 548, com pared w ith  £6 905 for' 
the previous year, an  increase of £14 640. 
Tho to ta l revenue from all sources was 
£663 501, as against £579 815, an  increase 
of 14.43 p e r cent. This excludes the differ
ence of £7 475 betw een th e  cost of elec
tric ity  generated  on behalf of and1 sold to  
the B oard an d  th e  price for the purchase 
of electricity from th e  B oard. T he to tal 
units sold increased bv  9.52 per cen t, to 
134 145 097 (122 490 155). The u n its  sent 
o u t from the generating sta tion  to talled  
156 060 000 (158 229 000), a  decrease of 
1.37 per cen t. Of these units, 4.26 per 
cent, w ere exported  to  the B oard  for use in 
o ther areas. The num ber of consum ers, 
exclusive of those of th e  tw o undertakers 
supplied in bulk, was 54 786, and  the to tal 
connections 233 217 kW . The average 
revenue from the sale of electricity was
1.108d., as against 1.068d. for the previous 
year. The hired-wiring scheme was sus
pended a t  the ou tb reak  of hostilities. Of 
the 18 617. installations p rovided since 1926, 
44 w ere sold during the year, m aking a 
to ta l of 359 sold. Of the 8 685 dom estic w ir
ing installations provided on hire term s 
since 1931, five were sold during the year, 
m aking a  to ta l of 19 sold.
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Contracts Open

W E  give below the la te s t inform ation 
regarding contracts for w hich tenders 
are invited . In  the case of overseas con

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

Tobermory T.C.—E lectrical work in  con
nection w ith  the erection of 26 perm anen t 
houses. Applications to  Mr. J .  M. Spink, 
Town Clerk, Toberm ory.

Tredegar U .D.C., Decem ber 29.— Supply 
and  delivery of two250 kVA, 11 kV, 400-230 
V transform ers and one 500 kVA, 11 kV, 
400-230 V transform er. Specification from 
Mr. W . Davies, Bedwellty House, T redegar. 
Mon.

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

Sheffield Electricity Department, Decem
ber 31.— Supply an d  delivery of two 600 
kVA, 11/440 kV, 3-phase double w ound 
self-cooled transform ers. Specification 
from  Mr. John  R . S tru thers, Commercial 
S tree t, Sheffield, 1; deposit, £2 2s.

Manchester City Council, D ecem ber 31.— 
Supply, delivery and  erection of 6.6 kV 
Ewitchgear (feeds No. 4), Spec. No. 842, 
and  one 20-ton weighbridge and  fram e, 
Spec'. No. B.149. Specifications from Mr. 
R . A. S. Thw aites, E lectric ity  D epartm en t, 
Town Hall, M anchester, 2 ; deposit, £1 Is.

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

Aberdeen C.C., Jan u ary  3.—Electrical 
w ork in connection w ith  th e  erection of 
60 perm anent brick houses a t  B ankhead. 
Specification from the County A rchitect, 
C ounty Buildings, 22, U nion T errace, Aber
deen.

Blackpool Electricity Department, Ja n u 
a ry  3.— Supply and  delivery of one control 
b a tte ry , one cireuit-breaker closing b a tte ry , 
one eireuit-breaker tripp ing  b a tte ry , and  
high and  low ra te  charging equipm ent. 
Specification from th e  Borough E lectrical 
E ngineer and  M anager, Shannon S treet. 
Blackpool.

Kettering Electricity Department, Ja n u 
ary  4.— Supply of tw o 300 kVA, ratio  
6 600/420 V, two 300 kVA, ra tio  
11 000/420 V, and  two 400 kVA, ra tio  
11 000/420 V , transform ers (Spec. No.

101); 11 000 V and  6 600 V sw itchgear, and  
sheet steel kiosks (Spec. No. 102). Speci
fications from  the Borough E lectrical E n 
gineer, R ockingham  R oad, K ettering .

Dundee T.C., Jan u a ry  9.— Supply of 
machine tool equipm ent to the Pre-Voca- 
tional School for the Engineering Ind u stry , 
a t  A nn S tree t W orks. P articu lars from  the  
City Q uan tity  Surveyor, 21, City Square, 
D undee.

Newcastle-upon-Tyne Transport and 
Electricity Department, Jan u a ry  14.— Sup
ply, delivery and  erection of one kW  m er
cury a rc  rectifier equipm ent. Specification 
from  Mr. H . C. G odsm ark, T ran sp o rt and 
E lectric ity  U ndertaking, M anors, Newcastle- 
upon-T yne; deposit, £1 Is.

Rochdale Electricity Department, J a n u 
ary  16.— Supply over 12 m onths of (a) a .c ., 
singjcj-phase, 5 A, and 25 A quarterly  
m eters, and  5 A and  25 A prepaym ent 
m eters; (b) 3-pliase 6 000/400 V d is tribu 
tion transform ers. Specification from  
W . G. Coates, E lectric H ouse, South S treet, 
R ochdale; deposit £2 2s.

Edinburgh City Council, F eb ruary  15.— 
Supply of 33 kV  sw itchgear and  accessories 
for Portobello power sta tion . Specification 
(No. E D /G S . 190) from  Messrs. K ennedy 
an d  D onkin, Alliance House, 12, Caxton 
S treet, W estm inster, S .W .l ; deposit, £2 2s.

O v e rse a s

State Electricity Commission of Queens
land, Ja n u a ry  14. —  Supply, delivery, 
erection, and  se tting  to  work of 7 500 kW  
and  750 kW  steam  tu rbo-alternato rs, 
accessories, and  evaporating  p lan t a t  W ide 
B ay  Regional E lectricity  B oard, M ary
borough ; Capricom ia Regional E lectricity  
B oard, R o ckham pton ; and  Townsville 
Regional E lectricity  B oard. Tender 
form s and  o ther particulars from  th e  Agent- 
General for Queensland, Queensland 
G overnm ent Offices, 409-410, S trand , 
London, W .C.2.

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

Eire Electricity Supply Board, F eb ruary  
2S.— Supply, delivery and  erection of tran s
form ers and  sw itchgear a t  th e  C athaleen’s 
Fall and  Cliff S tations on th e  R iver E rne . 
Specifications from the Chief Design E n 
gineer, E lectric ity  Supply B oard , 26, Lower 
Fitzwilliam  S tree t, D ublin, C.1S; deposit, 
£5 5s.
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Industrial Information
Impregnated Gas Cushion Cables An

illustrated  booklet (No. 456) lias been pub
lished by W. T. H enley’s Telegraph W orks 
Co., L td ., giving details of the  design, 
m anufacture, m ethods of testing, jointing, 
and  also a  typical installation  of th e ir 132 
kV im pregnated  gas-eushion cables.

Quality Control.—The B ritish  S tandards 
In s titu tion  announce th a t  B.S. 1 008— 1943, 
“  Guido fo r Q uality Control and Control 
C hart Method of Analysing D a ta ,” has now 
been reprin ted , and copies can be obtained, 
price 3s. 6d. each, from th e  publications 
departm ent, of the .B ritish S tandards In 
stitu tion , 28, V ictoria S tree t, London, 
S .W .l.

Analysis of Iron, Steel and Ferro-alloys.
—The U nited Steel Companies, L td ., have 
published a  th ird  revised an d  enlarged edi
tion of their book, “  S tandard  M ethods of 
Analysis of Iron , Steel and Ferro-alloys:”  
A ilvantage has been taken of the progress 
m ade in  chemical m ethods of analysis 
during the las t few years to  b ring  the tex t 
com pletely u p  to date . The new edition is 
confined, as form erly, to  stan d ard  m ethods 
of chemical procedure in  use in th e  labora
tories of the constituen t branches of the 
U nited Steel Companies, L td ., arid does no t 
a ttem p t to  cover developm ents in technique 
which have been m ade w ith the application 
to ferrous analysis of physical m ethods such 
as the absorptiom eter, the spectrograph and 
the polurograph. Copies, price 7s. 6d. net, 
m ay  be ob ta ined  on application to  the 
publications departm en t, the U nited  Steel 
Companies, L td ., 17, W estboum e Road, 
Sheffield.

Electrical Machinery Traders. — This
m onth ’s bulletin  of th e  Association
of E lectrical M achinery T raders sta tes 
th a t the rapid  growth of the organisa
tion had been a  significant feature 
of the  y e a r’s aeliievem ents. The follow
ing new m em bers had been e le c te d : 
B ritish E lectrical R epairs, L td ., 8-10, Long 
Millgate, M anchester, 3 ; W. Hagg, 70, K ing 
S treet, N orw ich; and T . F . Jam es, L td ., 
V olta W orks, Ings R oad, W akefield. In 
response to  a request by D irector-General 
of M achine Tool Control, the Council has 
nom inated Messrs. T . A. Atkinson 
(Dynam o and  M otor R epairs, L td .),
H . F . K . Dearlove (Type, Wilson and  Co., 
L td .), W. E . Law ton (Industria l E lectrical 
Co., L td .), and  H . Vernon (Thom as W. 
W ard, L td .) to s it on an advisory panel in 
connection w ith the disposal of Govern
ment-owned surpluses of industrial electrical 
equipm ent.

Modern Power Plant for Vestm anna.—  
E lectricity , in all its applications, will soon 
be available to the 6 000 inhab itan ts  of 
V estm anna, a group of islands 30 miles

south  of Iceland. The decision of th e  com
m unity to substitu te  a  full a.c. supply for 
the inadequate  d .c. service previously in 
use is one of the indications of its  modern 
outlook. B ritish  Oil Engines (E xport), 
L td., of London, are  tho m ain contractors 
for the power sta tion  equipm ent, and  flip 
agents in  Iceland responsible for the instal
lation are O. H . Helgason and Co., whose 
director, Mr. Goodmundson, is now in G reat 
B ritain  on a  tou r of inspection of the 
m anufacturing m ethods of th e  power p lan t 
companies. Tho two engines comprising the 
power p lan t are by Mirrlees, B ickerton arnd 
D ay, L td ., of Stockport, and  th e  genera
tors, m anufactured  by th e  B rush Electrical 
Engineering Co., L td ., of Loughborough, 
a re  generating a .c. a t  6.6 kV. W aste hea t 
recovery equ ipm ent is fitted  to  th e  p lan t 
to hea t the w ater for tho public swimming 
baths.

The Metropolitan-Vickers’ Gazette.—In
the issue for th is  q u arte r is a  foreword 
by Mr. I. R . Cox, managing director, 
announcing that, outstand ing  M etrovick 
achievem ents in research engineering and 
m anufacture  in the las t six years will be 
described in fu ture issues. Tho sw itch
over to peace products lias been already 
largely com pleted. Mr. G. E . Kelly con
tribu tes an  article on  “  E lectric Drivos for 
Oil Well Insta lla tions.”  Mr. J. F . Since 
gives an  abridged account of tho principles 
of operation of a d .c. e lectrostatic genera
tor. Mr. T. H . Hogg deals w ith atom ic 
hydrogen w elding; and  there  are also a r 
ticles on “  Colliery Practice— 1 Reid ’ 
R ep o rt,”  “ D irect C urren t Supplies for the 
Collieries U nderground ,”  “  A New Spot 
Welding M achine,”  and  “  A New Oil-break 
S ta r te r  fo r Squirrel-oage M otors.”

Elmet Metals. — Compound Electro 
Metals, L td ., of 42, Pall Mall, London, 
S .W .l, have issued a  leaflet illustrating  tho 
use of th e ir composite m etals for high 
efficiency contac t tips for electrical 
appara tu s  em ployed where conditions are 
severe and  arduous, and  sim ilar m etals 
and  alloys evolved for electrical resistance 
welding, electrode tips, rollers, discs and  
die facings. The com pany announce th a t 
they  have appointed  Mr. C. J .  Reeves, of 
58, W alsall R oad, F our Oaks, S u tton  Cold
field, B irm ingham  (Telephone : F our Oaks 
227) as their M idlands rep resen ta tive ; and 
A. Johnson and  Co. (London), L td ., Royal 
Exchange Buildings, Glasgow, C. 1 (Tele
phone: Glasgow Central 2251), as their 
representatives for Scotland and  N orthern 
Ireland.

Scientific Research.— Standard  Tele
phones and Cables, L td ., announce the 
form ation of a  central laboratory  organisa
tion to  undertake long-term  research and
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developm ent in th e  tele-com m unication, 
electronics and  allied field»- T he ¡new 
laboratories, to  bo know n as S tandard  T élé
com m unication L aboratories, Ltd.', will be 
housed a t  Progress W ay, G reat Cambridge 
Road, Enfield, pending the erection of su it
able perm anent premises. They will have 
as the ir principal objective the  intensifi
cation of research and  developm ent in all 
aspects of telephony, telegraphy, elec
tronics, cables, radio, television, and  so on, 
and  th e  various divisions of the  laboratory 
will be under the direction of well-known 
specialists in  the  different spheres.

Reinstatement of Service Men.—F o r the 
inform ation and  assistance of the ir men 
serving in  the  Forces, George K ent, L td ., 
of L uton, Beds, have issued a  booklet 
entitled  “  R einsta tem en t of Men Serving 
in the Forces.”  There is a  foreword by 
Com m ander P . W . K en t, an d  the booklet 
goes on to describe how the w ar affected 
the firm ’s outlook a n d  m ethods of produc
tion, and  t-o indicate fu tu re  policy. A sum 
m ary is .given of the com pany’s productions 
covering every field of w ar ac tiv ity  be
tween Septem ber, 1939, and  N ovem ber, 
1944, followed by  particu lars of changes in 
executive personnel and  a  brief “  W ho’s 
W ho,”  notes on personal m anagem ent, con
sultation , and  jo in t production com m ittees; 
anticipations regarding production  ; changes 
in works lay -ou t; social services; and  de
tails of the procedure for reinstatem ent.

Cooker Parts
S t a n d a r d i s a t i o n ,  up to a  point,

is an  essential feature in the electrical 
industry , if it. is too rigid, it. tends to  
stu ltify  progress ; it would, fo- instance, 
be undesirable to  have a  standard  elec
tric cooker or fire. There is, however, 
one direction in which there has been a  
certain lack of uniform ity, namely in the 
interchangeability  of the boiling plates 
and  o ther wearing parts  of the various 
makes of cookers and  w ar-tim e m ain ten
ance was rendered doubly difficult on 
this account, coupled w ith  the general 
shortage of supplies.

Realising the disadvantage of these con
ditions th e  Electric Cooking C onunitteelias 
for some tim e h ad  th e  m a tte r  under re
view, and  the result of the ir deliberations 
is given in the  specification ju s t issued. 
Some progress in its adoption has already 
been m ade, as the special V-cooker, de
signed for th e  M inistry of W orks tem 
porary houses, already complies w ith all 
th e  provisions of the specification.

While pre-war cookers, which are all 
th a t  m anufacturers can  supply a t  the 
m om ent, do not comply' w ith  th e  speci
fication, because of the  alterations to  pat
terns and  tools involved, the cooker 
m anufacturers have, i t  is understood,

agreed to adopt the  specification in  all 
their post-w ar designs, if required by 
supply authorities. In  the circum stances 
the E .D .A . is looking to  all such au thori
ties to  co-operate in securing general 
adoption by  m aking compliance w ith  the 
specification an  essential requirem ent 
when purchasing post-w ar cookers.

The specification is concerned in the 
m ain w ith dim ensions and  in no w ay effects 
th e  perform ance factors likely to be 
developed. ________

C O A L  N A T IO N A L IS A T IO N  B IL L

T H E  long title  of the Coal In d u stry  
N ationalisation Bill w hich was pub

lished on D ecember 21, is “ to  establish 
public ownership an d  control for th e  coal 
m ining industry  a n d  certain allied activ i
ties, and purposes connected therew ith .”  
Details of th e  Bill do no t, in  th e  main, 
affect the electrical industry , except th a t 
w ith  respect to  th e  tran sfe r of public 
ownership of various assets, these include 
power stations, e tc ., owned by  colliery con
cerns. Such stations a re  n o t, we unders
tand , w ith in  the  jurisdiction of the E lec
tric ity  Commissioners, though in some cases 
they  offer public supply to  the dwellings 
in th e  im m ediate neighbourhood of th e  
collieries they  are  designed to  serve.

S tatistics as to  the num ber of these non- 
s ta tu to ry  undertakings are  no t a t  the time 
of w riting readily available, b u t the  im 
pression gained from  research on the su b 
jec t so fa r  m ade, is th a t  th e  num ber of 
sta tions which will bo tak en  over is no t 
large.

The Bill is a  com plicated one and  will 
obviously require  th e  m ost careful exam i
nation by  colliery ow ners a n d  the ir tech
nical and  legal advisers. The Mining 
Association w hich apparen tly  h ad  n o t seen 
the Bill until it  was generally available 
las t week would n o t com m ent upon it , 
except to  say th a t  w ith  regard  to  the term s 
of reference to  th e  tr ibuna l w hich is  to  fix 
the com pensation fo r certain  assets, they' 
had  agreed these w ith  the M inister of Fuel 
and Power.

Exhibition of Aero Engines.—In  con
junction  w ith  the Jam es Clayton lecture 
given b y  A ir Commodore F . W hittle  to  the 
M anchester b ranch of th e  I.M ech .E ., an 
exhibition of B ritish  aero  engines w as held 
a t  the a irc ra ft factory  of the M etropolitan- 
Vickers E lectrical Co., L td ., a t  Trafford 
Park , on Decem ber 13, 14 and  15. In  the 
section for piston engines w ere seen the 
A rm strong-Siddeley C heetah 25, Bristol 
C entaurus, N apier Sabre an d  Rolls-Royce 
Merlin 61, while in  th e  section devoted  to  
centrifugal je t propulsion engines was shown 
th e  fam ous Gloster E  2S/29 je t  propelled 
aircraft. Power. J e ts  W .l,  and  W 2/700 and  
th e  Rolls-Royce D erw ent V engines.
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Company News
G u y  M o t o r s , L t d .— P re lim , figs. g iv e  F in .  d iv . 10 % , nikg. 15%  (sa m e ) , p ro v .

74% div. on 6% partic . prof., and 15% 
on ord. (both same).

P a ra  E l e c t r ic  R a il w a y s  a n d  L i g h t 
i n g .—N et loss to  Nov. 30, 1944, £6 868 
(£38 024); deb it bice. fwd. raised from 
£106 243 to £113 110.

U n i v e r s a l  G r i n d i n g  W h e e l  Co ., L t d .  
—N et p ft. to  Sept. 30 £73 646 (£66 820); 
15% tax  free (10% ); res. £25 000 (sam e); 
fwd. £32 482 (£27 S36).

P e r n a m b u c o  T r a m w a y s  a n d  P o w e r .—  
Gross ine. 1944, £20 672 (£2 951). To deb. 
in t., e tc ., £51 588 (£50 747), makg. loss 
£30 916 (£47 796), plus exchg. loss, etc., 
£6 496 (£47 434), increasg. deb it bice, to  
£206 332.

S c o t t i s h  M o t o r  T r a c t i o n  C o .,  L t d . —  
P ft. to  Oct. 31 a f te r  deprecn. was £913 633 
(£876 687), plus divs. and  in t. received 
£411 258 (£390 209). To taxn . £858 938 
(£928 581). Div. on ord. 25% (134%) tax  
fre6, £251 494 (£134 130).

S. S m i t h  a n d  S o n s  ( E n g l a n d ) ,  L t d . —  
Fin. div. 104%, less tax  on ord., mkg. 
174%, less tax  (both sam e), for y r. ended 
Aug. 4. D istributee on defd. cap. is to 
bo 374%, less tax  (same). Prelim , figs. 
give no t p ft. a t  £116 568 (£103 579).

J o h n  H o l r o y d  a n d  Co., L t d .—P ft. 
(after E .P .T . and defd. repairs) for yr. 
to Sept. 30, 1945, £55 798 (£59 493), to 
inc. tax  £33 500 (£36 000), n e t p ft.
£22 298 (£23 493), fst. and  fin. div. 20% 
less tax , £15 000 (same), fwd. £58 518 
(£51 220).

W r i g h t s ’ R o p e s , L t d .—N et p ft. for yr. 
to Sept. 30, a fter £10 000 to  conting. res., 
£35 046 (£30 365). To 5% pref. div. net 
£1 875 (same), 10% ord. n e t £10 000 
(same), gen. res. £15 000 (same), staff pen
sions £5 000 (£3 000), fwd. £24 189
(£21 018).

G e o . T u r t o n  P l a t t s  a n d  C o ., L t d . —  
P ft. to Mar. 31, £38 403 (£33 938), plus 
£26 045 (£25 320) brot.. in. To specl. dep. 
£2 500 (£7 500), deferd. repairs £12 000 
(nil), contings. nil (£5 000). F in . div. 
124% (10%), mkg. 20% (174%), plus
10% (same) honus, fwd. £27 527.

W o l v e r h a m p t o n  D i e - C a s t i n g  C o . ,  L t d . 
—A fter oreditg. £3 356 (nil) tax n . res. no t 
required, deduetg. deprecn. £6 757 
(£7 239), res. for inc.-tax  £21 555 
(£11 397),' n e t p ft. to  Ju n e  30, £2 456 
(£10 683). To pref. div. £1 770 n e t 
(same); fin. ord. div. 74%, mkg. 124% 
(same), fwd. £23 998 (£24 437).

W a i l e s  D o v e  B i t u m a s t i c  C o . ,  L t d . —  
A fter creditg. divs. from  French  associated 
co. £2 155 (nil), debitg. tax  £54 671 
(£43 485). defd. reprs. £2 625 (£204),
deprecn. £3 726 (£3 028), and  d irs.’ fees, 
net p ft. to Sept, 30, £21 083 (£21 221).

foreign deb ts £2 000 (nil), gen. res. £10 000 
(£7 000), fwd. £10 883 (£10 925).

S p e c ia l l o id , L t d .—Trdg. p ft. e tc ., to 
Mar. 31, £56 130 (£56 908). To fees, e tc., 
£556 (£165), lvg. £55 574 (£56 743). P ref. 
div. £5 500, ord div. £10 600, fin. ra te  be
ing 75% (same), mkg. 100% again. To 
taxn . £22 378 (£10 000), ■ donatns. £5 257 
(nil), off cap. incr. exes, nil (£4  284), to 
redem ptn. prem . nil (£638), benevolont 
fund £2 500 (same), fwd. £36 826 
(£22 656).

P e r a k  R i v e r  H y d r o - E l e c t r ic  P o w e r . 
—Accts. for yr. to Ju ly  31 show in t. £1 469 
(£1 427), trans. fees £147 (£69), mkg.
¿1 616 (£3,638, incldg. £2 142 p ft. on sale 
of in v es ts .) ; to adm in, an d  gen. exes. 
£4 513 (same), d irs .’ fees £1 896 (£2 500), 
deb. in t. £30 460 (£31 510), n e t less £35 253 
(£34 526), deb it bice. fwd. £7 0 935 
(£35 682). Div. on 5% pref. in a rrear since 
Aug. 1, 1941.

W e l l w o r t h y  P i s t o n  R i n g s .—Tradg. 
p ft. for yr. ended Ju ly  31, 1945, £61 506 
(£68 988), ad d  o ther income £12 183 (£36), 
mkg. £73 690 (£69 024). To d irs .’ fees 
f.683 (£750), inc.-tax  £38 593 (£38 054), 
deferrd. repairs res. £5 000 (same), genl. 
res. £5 000 (same), pref. div., inoldg. 
edditn l. cap. £3 123 (£2 400), fwd.
£23 235 (£18 945). Combined trdg . p ft. 
f* 85 281 (£81 824).

C r y s t a i-a t e  C o . ,  L t d .—P ft. on tradg . 
to  Sept. 30 £16 780 (£37 472),misc. receipts 
"1 261 (£804), trs. fees £186 (£211), divs. 
from B r. H om ophone £10 200 gross (same), 
and  tax  credit £8 765 (nil), mkg. avail, 
pft. £37 192 (£48 687). To d irs .’ fees
£1 200 (same), deprecn. £2 568 (£2 802), 
tax  res. and  inc .-tax  £11 600 (£33 300), tax  
credit £8 765— transferred  to  gen. res.— 
lvg. n e t p ft. £13 059 (£11 385), fwd.
£10 894.

L e w i s  B e r g e r  a n d  S o n s , L t d .—Tradg. 
p ft. for y r . to  Ju ly  31 £200 841 (£226 112), 
plus divs. from  subsids. £112 305 
(£105 659), mkg. £313 146 (£331 771).
D educt d irs .’ fees £5 000 (same), deprecn. 
£11 000 (same), ta x  £95 000 (£128 000), 
leavg. n e t p ft, £202 146 (£187 771). To 
7% pref. div. £28 000 (same), jn tm . 6% 
(same) on ord. £31 636, fin. 13% (same), 
£68 646, res. £75 000 (£50 000), fwd.
£140 389 (£141 425).

B r e t t ’s  S t a m p in g  C o . ,  L t d .—T radg. p ft. 
includg. est: E .P .T . refund and  a fte r  prov. 
defd. repairs and  taxn . £29 765 (£29 140 
a fte r E .P .T . and  inc-tax). To deprecn. and  
spec, writing off £12 981 (£11 786), d irs .’ 
fees £1 200 (same), w ar dam age nil (£905), 
leavg. n e t p ft. £15 584 (£15 249). Pref. 
div. absorbs £600 (same), in tm . ord . div.
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10% £3 000 (same), fin. ord. div. 15% 
£4 500 (same), mkg. 25% (same), to  taxn . 
res. nil (£7 000), gen. res. £5 000 (nil), fwd. 
£14 020 (£12 136).

B u t l e r  M a c h in e  T o o l  C o .,  L t d . — T d g . 
p it. for yr. to  Sept. 30, 1945, £71 367 
(£84 128). A dd divs., in terest, e tc ., £2 373 
(£2-420), fees £15 (£12). E .P .T . recover
able fo ry r .  £15 500 (£3 000), mkg. £89 255 
(£89 560), deduct exes., A .R .P ., etc., 
£19 594 (£17 104), deprocn. £13 233
(£13 038), leavg. £56 428 (£59 418). Pre£. 
div. £6 255 (same), ord. div, 12£% £25 000 
(same), fwd. £18 987 (£17 674). __

A s to n  C o n s t r u c t i o n  C o .,  I j t d . —P it. 
on tradg ., plus sundry  rev . for y r. ended 
Sept. 30, £16 201 (£14 816), add  portion 
of sales res. created in previous yr. no 
longer required  £3 025 (nil). Deduct, d irs .’ 
fees £3 905 (same), deprecn. £1 665 
(£1 852), leavn. gross p it . £13 656 (£9 060). 
To taxn . acct. £6 696 (£4 500). Pref. div., 
two yrs. to  Sept. 30, 1945, £1 050 (nil), 
ord. div. 5%' (£2 125 (nil), loss on investm t. 
in subsid. co. -written off, nil (£1 925). 
Fw d. £24 155 (£20 370).

B r i t i s h  R o l a ,  L t d .— T ra d g . pft. and 
divs. to Mar. 31, £67 718 (£54 714). To d irs .’ 
fees £400 (same). A .R .P . and  employees’ 
welfare £3 984 (£5 876), W .R .I. £479
(£958), off re insta lla tn  exes. £88 (£22 176), 

Ivg. £62 767 (£45 304). To pref. div. £2 322 
(same), ord. div. 15% £5 625 (same), pref. 
redem ptn. £1 347 (£1 275), tax  £53 500 
(£34 300), defd. repairs nil (£2 000), fwd. 
£2 105 (£2 132).

C r y s t a l a t e , L t d . —T he annual m eeting 
was held in London on Decem ber 19. Sir 
H erb ert E . M organ, the chairm an, said 
th e  net, profit, a fte r taxa tion  h ad  im proved 
from £11 385 to  £13 059. The combined 
liquid assets of the whole group stood 
a t  th e  substan tia l sum  of £169 400. The 
plastic m oulding capacity  of the country  
could, when in itial dem ands were m et. be 
in  excess of requirem ents. I t  seemed to  
him  im portan t th a t even- care should be 
taken  by the industry  to avoid this posi
tion leading to  a  com petitive policy, which 
could easily prove unrem unorative to  th e  
business as a whole. The orders in  hand, 
were highly satisfactory , constitu ting  a 
record.

P e r a k  R i v e r  H y d r o - E l e c t r i c  P o w e r  
C o ., L t d . —T he annual m eeting was held 
in London on December 17, Mr. William 
Shearer, th e  chairm an, presiding. In  his 
sta tem en t circulated w ith th e  report and 
accounts the chairm an said ho was glad 
to  be able to s ta te  th a t two of th e  com
pany ’s representatives had  already  ar
rived in the concession area and are m ak
ing, under m ilitary auspices, an  inspec
tion  of their physical assets, and  a  com
plete survey of th e  position so fa r as 
their undertaking was concerned.

W i l l i a m  A s q u i t h ,  D td .-—Trdg. p ft. and  
sundry  income, together w ith  subsid. CO., 
for' period from  Aug. 18, 1944, to  Aug. 16 
la s t £73 018 (£110 148). To deprecn.
£17 442 (£15 738), d irs.’ fees £4 000
(same), w ar dm ge. £122 (£1 006), defd.
reprs. nil (£6 100), taxn . less estim ated 
E .P .T . recoverable £6 960, to tals £21 000 
(£61 000, E .P .T . £31 910, inc.-tax  
£29 090). Avail, bice. £28 358 (£21 123), 
p ft. £27 490 (£26 196), b ro t. in. pref. div. 
absorbs, less tax , £6 622 (£6 731), ord. 
liv. £2 040 (same), prov. for redem ptn. and  
int. on fundg. certs. £43 394 (int. £1 058), 
gen. res. nil (£10 000), fwd. £3 792.

T u r n e r  a n d  N e w a l l ,  L t d . —-Fin. div. on 
ord. 8J% . loss tax , m kg. 12j)% for yr. 
(same). T radg. p ft. for y r. ended Sept. 30, 
1945, a fte r providg. for contings., b u t 
beforo providg. for deprecn. mines 
am ortisa tn ., d irs.’ fees and ta x a tn ., 
£3 795 889 . (£4  161 838) , a  reduction of 
£365 949. Tradg. p ft. of p a ren t co., 
includg. divs. from  subsids., £2 493 142 
(£2 513 915). D eprecn. takes £225 681
(£215 716), d irs .’ fees £1 907 (£2 154), and 
provision for tax , includg. subsids.,
£1 636 092 (£1-750 380), leavg. net p ft, of 
£629 462 (£545 665).

C O M IN G  E V E N T S
Friday, December 28 (To-day).

I n st it u t e  o f  w e l d in g , e . Scotland  
BRANCH.—E d in b u rg h . " N o n -F e rro u s  W eld
ing ,’’ F . C lark . 7.30 p.m .
Saturday, December 29.

in c o r p o r a t e d  R a dio  so c ie ty  of g r e a t
BRITAIN.—I.E .E ., Savoy P lace , L ondon, W.C.2. 
" R adio-L ocation ,” D r. R. L. Sm ith-R ose, p re 
ceded b y  a n n u a l g e n e ra l m eeting . 2 p.m.
Monday, December 31.

INSTITUTION OF ELECTRONICS—A lliance  H all. 
12, C ax ton  S tre e t. London, S.W .l. D iscussion. 
" T h e  N a tu re  a n d  U ses o f A tom ic E n e rg y ,’ 
in tro d u c ed  by Dr. L. E. C. H ughes. 6 p.m .
Wednesday, January 2.

INSTITUTE OF FUEL.—I.E .E .. S avoy P lace. 
London, W.C.2. " W a s te  H e a t B oilers.” M ajor 
W. G reg son. 6 p.m.

I .E .E , SHEFFIELD STUDENTS’ SECTION — 
C e n tra l L ib ra ry . " P e rm a n e n t M agnets,” F. 
K n ig h t. 6.30 p.m.

Thursday, January 3.
I.E .E ., S. MID. CENTRE.—B irm in g h am . 

“ A tom ic E n e rg y ,” P ro f. M. L. O lip h an t, F.R.S. 
6 p.m.

Friday, January 4.
ILLUMINATING ENGINEERING SOCIETY. BIR

MINGHAM CENTRE.—Im p e ria l H otel. " The 
P h y sica l N a tu r e  o f  L ig h t.” H. J .  th ill. 6 p.m .

JUNIOR INSTITUTION OF ENGINEERS.—39, Vic
to r ia  S tre e t. L ondon, S .W .l. D iscussion 
G roups. 6.30 p.m.

Saturday, January 5.
N.H..COAST INSTITUTION OF ENGINEERS AND 

SHIPBUILDERS, STUDENTS’ SECTION—V isit to 
th e  D unston  powex s ta tio n  o f th e  N o rth  
E a s te rn  E le c tric  S upply  Co. L td.

JUNIOR INSTITUTION OF ENGINEERS, N.W. 
SECTION.—M anchester. " Idea? in E n g in eer
in g ,” A. N. H aw orth . i.SO p.m.
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THE SMALLEST TRIPLE POLE; SWITCHFUSE. 
EMINENTLY SUITABLE FOR MACHINE TOOLS. 

®  RflDETTE. I0AMPERE5. 500 VOLTS. CATALOGUE NO. QI438.

LONDON A.W.ZEUEY 
73 OT. PETER ST. 
WESTMINSTER SW.L

BILL SWITCHGEAR LTD 
ASTON LANE, PERRY BARR 

BIRMINGHAM • 20

PHONE: BIRCHflElCS 5011. CRAMS: "BIISWITCH' BHAM.

MANCHESTER GLASGOW 
BELFAST 

BURTON-ON-TRENT
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IN S U L A T IO N  TEST— There is a 

wide margin of safety built Into all 

W y le x  electrical accessories. Every 

W y le x  product before leaving our 

works must satisfy a high insulation 

test at 1,000 volts. Another 

reason why

Wyler must be ycoel
G E O R G E  H. SC H O L E S  & CO . LTD.

W Y LE X  W O R K S , W Y T H E N S H A W E , 
M AN CHESTER.

T e l: W y th e n sh a w e  2251/2.
G ra m s: “  K i lo w a tt ,"  M an ch este r .

Send us your enquiries for all 
classes of M IC A  A N D  M ICAN ITE. 
W e  can give you the quality 
and service required. A sk  for 
booklet M/44.
Contractors to Admiralty, Air Ministry, W ar Office 

and other Government Department lists.

H. CLARKE & Co. (M anchester) Ltd.
Atlas W orks, Patrlcroft, Manchester

Telephone : Eccles 2001-2-3-4—5 
Telegrams : Pirtoid, Phone, Manchester
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S  OCO.'NT-71

L A S S O  is  m a k in g  
a  m a r k  fa r  it so li

Lasso Self-Adhesive T ape 
solves all your m arking  
problem s. These b rillian t 
f ilm icm arkerscanbecu to ff 
to  length  desired, are easy 
to  apply , are ever-legiblc 
and  are im pervious to h ea t 
and fluids, Supplied in 
10-yard rolls or indiv idual 
labels, in  colours to B.S. 
Specification and  in shades 
m atched  to  custom ers’ re
quirem ents. A ny ty p e  of 
w ording, le tte ring  
d iagram  produced.

■ ■ ■ ■ ■ I

IDENTIFICATION :
N u m b erin g  o f  
p a r ts  to  s im p lify  
assem b ly  o f  com 
p lic a te d  c ircu its . 
S to res  reference 

,  n u m b ers , e tc .

INSPECTION :
F a c ilita te s  in 
sp ec tio n  b y  in d i
ca tin g  t re a tm e n t  
o f  c om ponen ts.

INSTRUCTIONS :
L ab els  w ith  full 
d e ta ils  for a s 
sem b ly  w ork o r 
f in ished  com po
n e n ts .

NAME TAPES :
Id e a l  fo r  sealing 
a n d  lab e llin g  
p a c k a g e s  o r  
fin ished  com po
n e n ts  w ith  y o u r 
n am e .

Full details from CABLE ASSEMBLIES LTD. (Subsidiary of Herts Pharm aceuticals Ltd.) BESSEMER ROAD, WELWYN GARDEN CITY 

Telephone : Welwyn Garden 3333/6 Telegram s : Cablsembly, Welwyn Garden City

JOHN FOW LER & CO. (LEEDS) LTD., LEEDS IO
Telephone : Leeds 30371 to 8. Telegrams : "Fowler, Leeds.”'

T h e  ex p erien ce  o f tasks success
fu lly  accom plished  is em bod ied  
in  F O W L E R  P E T R O L  A N D  
D IE S E L  E N G IN E S.

Petrol Engines 
l i t o  16 B.H.P.

Diesel Engines 
4 to 200 B.H.P.

Pow er fo r reco n stru c tio n  is. 
a lready  the concern  of th<5 
Fow ler o rgan iza tion  and to  
a d istingu ished  ca ree r in 
eng ineering  w ill be a dded  
t h e  h o n o u r s  o f  f r e s h  
achievem ents.

Fowler engines d r iv e :— Trans
mitting, Generating, Lighting and 
W eld ing Sets, also Diesel Electric 
Locomotives and Cranes, etc.
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THE RECORD ELECTRICAL CO. LTD
B R O A D H E A T H  • A L T R IN C H A M  • C H E S H IR E

'Phone: Altrincham 3221/2 'Grams: “ Infusion"  Altrincham 

London Office: 28 Victoria S t . ,  W e s tm in s te r ,  S .W . l .  Phone: A b b ey  5148
t

« M I N O R ’  T E S T  SET
fo r  i n s u l a t i o n  t e s t i n g
G ives d ire c t  and  d ead  a c c u ra te  
re a d in g s  in d e p e n d e n t of v o ltage  
v a ria tio n . C ase  of re in fo rced  
B ak e lite  w ith  c le a r  open scale 
o f 5 ,000 o h m s  to  20 m e g o h m s . 
H e ig h t a llo w s fu ll sw in g  of G en 
e r a to r  H an d le .
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Write for details of 
complete SOLON range for 
ow and normal voltages.

SOLON
SOLDERING IRON for INDUSTRIAL USE

S O L O N  Industrial Type Electric 
Soldering Irons rated at 65 watts 
are now available for use where a 
low voltage system of supply Is 
employed. There are two models, 
one fitted with a round pencil bit 
as Illustrated, the other with an 
oval tapered bit, and they will do 
the same class of w ork  as the well- 
known S O L O N S  of 65 watt rating 
for normal supply voltages.
Their design Incorporates the 
many special S O L O N  features. 
Including the fitting of the heat
ing element inside the bit.
Both models can be supplied fitted 
with elements for 12 volts o r for 
24 volts supply, as required.

Complete with 6 ft. 
of H E N L E Y  tw in 
core flexible.

So Efficient-Yet So Simple!
In  one tremendous step forward, Sadia designers have 

provided the housewives who’ll run  the post-war homes 
of Britain, w ith a revolutionary electric hot-water system.
Yet Sadia Type U .D .B . is no intricate machine, difficult 
to instal, tiresome to maintain. Here instead is a simple, 
straightforward jo b : installation is easy and there is no 
maintenance problem. In  one stroke, Sadia designers 
have lightened the tasks o f housewife, builder and 
electrical engineer.

Summarising the s/1 Dm Type U.D.B. 

Automatic Electric Water Heater
Occupies the smallest space under the draining board 

or in cupboard in kitchen. A system in itself or it  can 
be used as an alternative to an existing solid fuel boiler.
O f 20-gallon capacity it will supply the small house with 
hot water at all points at very little cost. Fu rther par
ticulars and records o f actual running costs on request.

AUTOMATIC ELECTRIC WATER HEATER

Scottish  A gen ts: W . B R O W N  &.CO . (E N G IN E E R S )  L T D .,  89 Douglas Street, G lasgow , C .2. 
A ID A S  E L E C T R I C  L I M I T E D , Sadia W orks, RowdeU R oad, N ortholt M iddlesex. T el:  W A X low  1607.

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

A ir Conditions

16-17 NEW BRIDGÉ STREET, E C.4
PHONE: CENTRAI. 6500

Makers of Synthetic

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

VEN T-AXIA LTD. 9 VICTORIA STREET, LONDON, SAV.l
ANO AT CLAiCOW 4. MANCHESTER

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

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

W ATFORD
’PHONE: WATFORD 4494

ESTABLISHED 1887

PLASTIC RAW MATERIALS
IN  SHEETS, R O D S & TUBES

EBO N ITE  

LA M IN A T E D  BAKELISED  SHEET 

C A SE IN  C A ST  RESIN 

ETC.

53 b, C ITY  R O A D  
L O N D O N ,  E.C.I



NON-AGEING NON - INFLAMMABLEOIL-PROOF PETROL-PROOF

Sole M anufacture rs  D U R A T U B E  4 WcJ  R E I T  D.  F E E T H A H  M I D D L E S E X

"SS*Oor*l»fwr»H« SS*Dwf«th^cłW»

©
• S S 'I W - i . l U t  S S 'D , . . I W U

DUMCABUS!

&UrtuU*. .

L A R G E S T  
SEARCHLIGHTS

IN  T H E  W O RLD .
A nd »I»o tire im a lln t a t well at all 
intervening aizea and type* including

ARM Y . N A V Y . H .I.

A ERO D RO M E 
D A R K  INTER VA L 

[M OBILE COM
BIN E D  BEACON 

A N D  FLO O D ). 
A N TI-AIR C RA FT .

PRO TECTIV E 
[Priaon, M arauder] 

FO R TR ESS, 
SIGNALLING 

[FO R D A YLIGHT 
&  N IG H T USE). 

HA ND  PA TTERN  
A ND 

SE M I-PO R T A B L E  
DISPLAY 

[Sale o r  H ire l 
FLOODLIGHTS, 
SPOTLIGHTS, 
H E A D L IG H T S 

M IR R O R S, 
CARBONS. 

LEN SES, E tc *  E tc .
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M ERCAN TILE, 
M A RIN E, 

PILO T H O U SE, 
SU E Z  CANAL 

(D IV ID E D  BEA M ], 
YACHT 

TR A W LE R , 
OIL TA N K E R . 

W H A L E R ,
KBV EN U E 
C U TTER, 

F IR E  FLO A T, 
L IFE B O A T , 

SEA  RESOTTNQ- 
M ETA L, O PEN 
CAST MINING. 

M IN E PRO SPECT
ING. CD iEM A - 
STU D IO. F IR E  
BR IG A D E . E tc .

■THE I q n j o H E ię c jr t c  F ir i*i , 
uiïÎwi/2. Q ipY D oH  E n g l ^ n j p . Telegram »: 

Electric, Phone, 
 Croydon.

The Solder Wire with 3 Cores 
of N on-corrosive Flux.

0  A voids D ry  Joints. 
0 S p e e d i l y  m a k e s  

Sound Joints on Dirty 
or O xydised  Surfaces

0  A lw ays C orrect P ro 
portions o f F lux and 
S o ld er.

0  No additional Flux 
req u ired .

0  A p p ro ved  b y  A ir 
M inistry and G .P .O . 

F R E E  
“  Technical Notes on 
So ld erin g" and sam ples 
sent fre e  on req u est 
to firm s e n g a g ed  on 
Governm ent Contracts. 

M U L T I C O  RE  
SOLDERS, LTD. 

M ellier House, A lbemarle 
S tre e t ,  London, W .l .  

T e l . :  R E G en t 1411 
(P .B .X . 4 lin es)



PRESSPAHN.LTD
E lectrical In su lativc  M aterial M an ufacturers

Telephone ; 
BRADFORD 5050
Telegrams

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

38 WELL ST., BRADFORD, England

EM E R A L D  STR E ET . L O N D O N , W . C . L  T E L E P H O N E  H O LB O R N  9722.

M ILKSTQNE SPRING W O RKS, ROCHDALE. LANCS. 

PH O NE  RO CH DALE 2237-8, 'G RAM S: "  RILOSPRING.!'

FOR T E C H N IC A L  B O O K S

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

Books bought.

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

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

rcm

T h a t  l i t t l e  m o re  in  p e r fe c tio n  and  
q u a l ity  t h a t  m e a n s  so  m u c h  in  
p e r fo rm a n c e . T e ch n ica l le a d e r s  s in ce  
1821. O n  A d m ira l ty ,  W a r  O ffice  

a n d  A ir  M in is try  L ists. Relays for all purposes
TEMPERATURE* CONTROLLERS 

PRECISION RESISTORS 
•

E A R T H  P R O T E C T IO N  
Butcher— Black & Decker system
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A  Facto ry  
to  be proud of

When working conditions are good and the health-reord of employees 
is excellent the management may be justly proud of its factory. To 
reach this satisfactory position many firms have enlisted the help of the 
Izai System of Industrial Hygiene. This system checks all key points 
where infection may start and helps to maintain a high standard of 
cleanliness in every department.

The Izal System of Industrial Hygiene 
can be applied to any size or type of 
factory. Although its principles never 
vary, the system is adaptable to the 
precise needs of each firm.
Principals are invited to arrange for a 
Newton Chambers specialist to survey 
their premises and make written 
recommendations. He will indicate 
certain factors likely to affect the

workers’ health and show how the 
system can be employed to check the 
spread of infection. This service is 
free. The Izal System costs little to 
run, and it can usually be operated 
without additional labour.

Write for further details to Newton, 
Chambers & Co. Ltd., Thorncliffe, 
Sheffield.

.^ }  THE IZAL SYSTEM OF INDUSTRIAL HYGIENE
Simple to install and maintain 

N EW T O N , CHAMBERS & COM PANY L IM IT E D , T H O R N C L IFFE , SH EFFIEL D



FRIEND o r  F O E ?  From the beginning of the W ar Hoover 

made the Power Unit Rotary Transformer of the telltale "e c h o  ”  device which 

signalled "  friend ”  automatically. Rotary electrical equipment o f all types, 

including fractional h.p. motors, were made by Hoover Limited for a host of 

purposes during the war. The latter are available in peace, too, for those 

whose plans call for them. I f  you are interested, get into 'touch with us now.

H O O V E R  L T D
Makers o f the World’s Best Cleaner

h o o v e r  l i m i t e d P E R I V A L E G R E E N F O R D  • M I D D L E S E X
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