
re quote you for - -  r o u e  n P  T H E  O H M S  L A W
the followine / J / f A / J  w r

DIMMERS— REGULATORS (Field, Shunt, Voltage»— RESISTANCES (Arc Lamp, Charging Regulating 
Sliding»— RHEOSTATS— ELEMENTS and SPIRALS— Asbestos Woven Resistance Nets and Grids.

H.  A. B I R C H  &  CO.  L T D . ,  W ilohm  W orks, W ood  Street, W ILLE N H A LL , STAFFS. 
Telegrams: "W IL O H M , ” Willenhall. Telephone: Willenhall 494-495

G»7
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[Rt/Uiertd at tit* Ottural Pott Offia. Bttttrtd o i  Stam d Claii at tfu  N ib  York U.S. A. Pott Offict.]

THERE HE STANDS — symbol 
of authority in an orderly world— 
controlling—directing—obeyed be­
cause absolutely trustworthy and 
reliable.

What a fitting comparison with BIRCH RESISTANCES. 
A rm s of the O hm ’s Law.

Backed by many years of practical experience in which their 
reliability has been tested under all conditions, BIRCH 
RESISTANCES, in their various applications, stand up to 
their job and can always be depended upon to provide

specified service because of
their
ship

first-class workman-

Please call upon us to Jielp you solve 
any Resistance problem.

R esistances



THE ELECTRICIAN

GLOVERS
i t

11 K.V. Transmission

W . T .  G L O V E R  &  Co., Ltd.
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C R A B T R E E
A  • N A M E  • S Y N O N Y M O U S  • W I T H  • P R O G R E S S  ■ I N  • A C C E S S O R I E S  • A N D  ■ S W I T C H G E A R

THESE BRITISH PRODUCTS ARE

B u i l t

* Crabtree”  (Registered) C  539/ 22 .  Advt. o f J. A . Crabtree &  Co. Ltd.. Walsall,  England

ENDURE

IN order that our armoured 
forces may perform tlieir 
arduous and responsible 

duties with the maximum 
degree of effectiveness, designers and production engineers are continually 
developing and improving the army’s tanks and mechanised fighting vehicles. 
Apart from being heavily armoured and possessing a considerable turn of 
speed, these machines must be reliable in service and able to withstand the 
terrific strain of modern warfare. They must, in short, be built to endure.

Crabtree ironclad switches and accessories, too, are built to stand up to 
punishment. They not only successfully resist the rough treatment which 
high-speed efforts in war-time manu­
facture entail; they also embody — 
safely enclosed within their iron 
castings—first-class switch mechanisms 
Which have been exhaustively tested 
and proved during many years of public 
service.

The robust construction of Crabtree 
ironclad units, allied to their inherent 
qualities of reliability and efficiency, 
makes them in every way ideal for 
employment under present-day con­
ditions of industrial production.

A.



nr SIZES UP t o  30.000 K.V.A

THE ELECTRICIAN

R EM O T E  CONTROLLED  

PO W ER
The illustration show s a Brush 
10,000 kV A  transformer fitted 
with on -load  tap chan ging  
equipm ent operated  at a  point 
rem ote from the transformer. 
A  la rg e  num ber of these remote 
controlled  transformers have 
been  installed  b y  this Com p any.

BR A N C H ES  : London, B irm ingham , C a rd iff , B risto l, M a n ch este r, Leeds, N ew castle , G lasgow , B e lfa st, D ublin  8-15
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N ever before has the cable-making industry been  called upon to 

undertake a task of such magnitude as w as involved in the pro­

duction of the cable for operation " PLUTO, ”  the petrol 

pipe-lines that made V .E, possible. The HENLEY Straight Through 

Lead Press that successfully produced the largest portion of the lead 

alloy tubing for this cable is also used for sheathing

H E N L E Y  
C a b l e s

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.
MILTON C O U R T  • W E S T C O T T  • D O R K IN G  • S U R R E Y P u tn i. DCBK1NG 1241 (lO  t i n t s )

T t t f C U V i . - H f K t t m .  BOOKIN G

THE PETROL PIPE  -  L INES  
THAT M A D E  V.E. POSS IBLE!

Coiling a length of many miles of 
H.A.I.S. Cable outside the H EN LEY  
Cable Factory to await shipment.

The H E N LE Y  Straight Through Lead 
Press. Most of the lead alloy tubing 
used for H.A.I.S. cable has been pro­
duced on presses of this type.



Surrty j w !  B R IT ISH  IN SU L A T E D  C A B L E S LTD .
Telephone: Temple Bar 712i  Head om ce: p r e s c OT, LAN C S. Telephone: Prescot 6571
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w ir e

f o r  t h e  j o b , . .

M ade to B.I. standards of  

quality, B.I.  C o tto n  C o v e re d  

W ir e s  and Strip s a re  justly re­

nowned for their consistency  

of covering, and of space factor. T h e ir  

uniform ity counts with the discerning pro­

duction engineer. M ade w ith standard  

white  cotton coverings o r w ith coloured  

tra c e r  thread, as desired.
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ELECTRONIC AIDS for INDUSTRY

CZSO all outward appearances, these two 
sections of steel bar are identical, 

vet their composition and properties 
may be totally different. One may be 
quite unsuited to the job that the other 
could perform with ease.

Until electronics provided a method 
of instant identification, checking up 
materials against specifications was a 
lengthy laboratory pro­
cess, calling for special 
training and skill.

Now with the aid of an electronic 
instrument and the use of the thermo­
electric effect, the material to be tested is 
compared directly with the known sample 
and rapid identification is achieved.

So electronics lends vet another 
helping hand to industry —  speeding 
production and obviating rejects caused 
by unsuitable material. As makers of 
Capacitors for all purposes, we are 
concerned with every new electronic 
achievement and are constantly develop- 
ing types to meet new applications.

We invite you to submit 
your capacitor problems 
to us.

A .  H . H U N T  L T D  . L O N D O N  • S . W . 1 8  • E S T A B L I S H E D  1 9 0 1

Gfl
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this change may take several seconds

i f  o n e  p a r t  of a repetition job is in light and the other in shadow, 
the worker’s eyes must make this focussing adjustment thousands of 
times a day. If adjustment is slow—and with some people it may 
take many seconds—work slows down and its quality is endangered 
. . . O sra m  Fluorescent Lamps provide shadowless illumination ; 
their cool temperate radiance is the next best thing to daylight 
itself. Eyes are not wearied with constant readjustment, output 
increases, quality of work improves . . . and incidentally current 
consumption goes down, because an 8o-watt O sra m  Fluorescent Lamp 
gives three times as much light as a tungsten lamp for the same 
amount of current.

Stocks available at all G.E.C. Branches

D A Y L I G H T  a nd  W A R M  W H I T E
Advt. o f  Th« General Electric Co. Ltd. : Magnet Iłoute : Kingttcag, London, W.C.2 PRODUCT/



HIGH-VOLTAGE

D I S T R I B U T I O N  
S W I T C H G E A R

} FOR.
* T  ff1\ O UTDO O R  
3 ^ 3 E 4 ,a /4 i s e r v i c e  •<

T y p i c a l  i n s t a l l a t i o n  o f  
B T H  3 3 , 0 0 0  v o l t  O u t d o o r  S w i t c h g e a r ,  

i n c o r p o r a t i n g  T y p e  J B  4 2 7  
o i l  c i r c u i t - b r e a k e r s ,  

i s o l a t o r s ,  e t c .
O v e r  1 2 0  t i m i l a r  b r e a k e r s  a r e  

I n s t a l l e d  o n  t h i s  s u p p l y  s y s t e m  a l o n e ,  
r a n g i n g  f r o m  5 0 0  t o  1 , 0 0 0  M V A .

W I L L E S D E NTl-ir UDITIitU TUAMCAK' IvTAn: rr«(t)sMV k i M i i i r .  wn i mvrki «VT-,

A L L  R A N K S  -  A L L  S E R V IC E S ’!
Thank them NOW, 

by a gift or legacy to
H A IG S  FUNDRICHM OND-SURREY

June 1, 1945 THE ELECTRICIAN

2 7

i l s S S / *
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Insulating Varnishes
S ta v in g  V a rn ish es, B la ck  or C lear.

A ir  D ryin g V a rn ish es, B la ck  or C lear.
C able L a cq u e rs, non>Elam, etc.

Sle e vin g  V a rn ish es. Cloth V a rn ish es.
Core Plate V a rn ish es. C opper W ire  En am els.

Why not submit vour probiems to us, there's no obligation.

Pinchin, J  ohnson
'

W 1TLEY COU RT, W1TLEY, SURREY, *nd 6, ARLINGTON ST., LONDON, S.W .l
VPormky 280-4 . •  Regent 0881& ; ■ _______________________________
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3 0 S1 
S3 0

WITH USEFUL ELECTRICAL CHARACTERISTICS

The “ Staybrite” family of steels are useful for their 
low permeability characteristics, and are therefore 
much used for switch-boxes, etc., to cut down 
eddy-current losses.



ELECTRICAL AND RADIO LABORATORY APPARATUS ETC.

THE ELECTRICIAN

FA M O U S  
F A S T E N E R S

•  CONSTANT A.C. OUTPUT 
® WIDE A.C. INPUT LIMITS . 

► *  ENTIRELY AUTOMATIC < 
°  QUICK ACTION

, The constant A.C. input voltage < 
called for in so many modern  ̂
industrial and laboratory appli- ” 
cations is provided with maximum 
accuracy and reliability by B .A .T . j

► Automatic Voltage Regulators. ^
 ̂ Seven standard nominal ratings are

carried in stock, 10-1,000 YVatts, 
giving 230 V ±  1% with 185-270 in-

y put. Other ratings to special order, f
► On 1A Priorities delivery is  ̂

either early or ex stock. Please 
request Bulletin V.R. 1243 for

V com plete data. 1
► A L S O  S U P P L IE R S  O F  <

Stot/c M ains Transformers of all types 
and “  Variac "  infinitely variable voltage

► regulating transformers. *

HIGH TENSILE HEXAGON BOLT

Three distinct tests ensure 
the standard of Linread 
Bolts. The first is checking 
of raw  material, the second 
is specialised  Quality Con­
trol during manufacture, 
and the third, inspection of 

finished products.

Specialists in Cold Forging; Roll 
Threaded Screw s; Solid and 
Tubular Rivets; Nuts and Bolts in 
all metals; Small Pressings; Auto 

and Capstan-turned Parts.

UNREAD LTD., STIRLING WORKS, COX 
STREET, BIRMINGHAM 3. 

TELEPHONE No.: CEN. 3951 P.B.X. 
TELEGRAMS: •• LINREAD BIRMINGHAM"

London Office:
Clifton House, Euston Road, London, N.W.l. 

Tele. N o.: Euston 6235.

180 T o tte nh am  C o u r t  Road, London, W . I
A n d  76 O ld h a l l  S t r e e t ,  L iv e r p o o l  3, Lancs.
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E L E C f l O W J I

R E F R I G E  K A T O R S
/

o p e r a t e  e q u a  1 Ig w e l l  

b y  E L E € T r | c 1 T Y 9 G A §  

or P A R A F F I N  . . . .
' H a v i n g  n o  m o v i n g  
p a r t s ?  E l e c t r o l u x  
R e f r i g e r a t o r s  a r e  
silent  and free  from  
v i b r a t i o n  • « . . . . 
6iWfnil t - i n "  a n d  E r e  e 
S t a n d i n g  M o d e l s  
w ill be a va ila ble .

E L E C T R O L U X  LT D . L U T O N  B E D S
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t REC?
K T R I K

T R A D E  M A R K

ESTABLISHED IN IS82

A*RLUNDberg&S0 NS
wELECTRKAI, ACCESSORIES.

• P IO N E E R  E L E C T R IC A L  W O R K S  •'
'491T* 493 LIVERPOOL R2 HOLLOWAY, LONDON,N.7

THIS ADVERTISEMENT DOES NOT NECESSARILY IMPLY THAT THE ABOVE PRODUCT IS AVAILABLE.

tfs more thou a name. . ! 
its a CUAM/mEf

ELECTRIC ARC WELDING PLANT N\
I.

A w eld is on ly  as good  us the com bin ed  ¡»kill 
o f  the operator, the efficiency *»f the plant, 
and the q u a lity  o f  the electrodes used.
P E T B O W  more than adequately fulfils the 
latter tw o-thirds o f  the specification with a 
range o f  P lant and E lectrodes in to the 
m aking o f  w hich has gone the experience o f  
m any years in the design and bu ilding o f  
E lectric A rc  W eld ing Plant and ancillary 
equ ipm ent. T h e w ord  P E T B O W  is m ore  
than  ju st  a nam e . . . it ’ s  you r guarantee 
o f  w elding efficiency.

lUuUritrd u  l be Senior 11 Shop W H Ju— A.C. operated.
Current range i 15-275 amp«« Qil moW .

PETBOW LTD., Incorporating: Aglto Eloefrodot.' Ltd.. Wotdrici (1922) Ltd.. Powor 
Cloctrodo Co., Ltd.. Station EdJtc, Balmoral Road, Watford, Hart«. Tel.: Watford ¿033

D.C. SHUNT 
MOTOR-STARTING SWITCH

5 and 10 amps, at 250 volts

KUOO CtVTBAL- 

•‘SURTINO.*’
No. 10980 

LEAFLET EL 85

KaoaOowti. 
* 'RUNNING.”
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I M P R O V E  YOUR LIGHTING in consultation with 
* M E T R O V I C K ’S I L L U M I N A T I N G  E N G I N E E R S

The illustrations on  this 
page show  a few  installa' 
tions o f  M etrovick Engine 
Type Generators.

1 ,00 0kW M etrovick  Engine 
T ype Alternator w ith closed 
circuitventilation. Installed 
in the W est Indies and 
drivenbyaC rossley Premier 
V is-a -V is 212 r.p.m. Gas

375 B .H p.375r.p .m .B row ett 
Lindley Steam Engine driving 
a M etrovick 250  kW  4 ,000 
V o lt  A lternator at a Chinese 
C oal M ine.

4 5 0  kW  M etrovick Alternators 
driven by Beiliss &. M orcom  
Diesel Engines in a British Pow er 
Station.

1 o f  2 M etrovick 120 k W  5 0 0  
r.p.m. Alternators driven by a 
Beiliss &. M orcom . Steam Engine 
at a Laundry.C/A 101



SOLDERING IRON for INDUSTRIAL USE
W . T. H E N L E Y ’S T E LE G R A P H  W O R K S  CO. LTD.,
Engineering Dept., M ilton Court, Westcott, Dorking, Surrey.

Solve Your
Assembly Problems

with Lasso pressure sensitive adhesive tape. 
Printed with legible inscriptions spaced at regu­
lar intervals to suit the particular cable, pipe 
diameter, or size of component on to which it 
is to be applied. Supplied in various colours 
to B.S.C. Specification. Particularly suitable 
for pre-assembly where unskilled labour is 
used. Enables parts to be instantly identified.

\ Durable, indelible, waterproof, 
fluid resistant, heat resistant, 
fix at. any point, suitable for 
pre-assembly or after instal­
lation of components.

Supplies of Lasso Tape are 
available only for high priority 
work owing to restrictions on 
raw materials.

CABLE ASSEMBLIES LTD.(Subsid iary of Herts Pharmaceuticals Ltd.) BESSEMER R D ..W E LW Y H  GARDEN CITY

THE ELECTRICIAN • June 1, 1945

S O L O N  Industrial Type Electric 
Soldering Irons rated at 65 watts 
are now available for use where 
a low voltage system of supply 
is employed. There are two 
models, one fitted with an oval 
tapered bit as illustrated, the 
other with a round pencil bit, 
and they will do the same 
class of w ork  as the well-known 
SO 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 
or 24 volts supply, as required.

Complete with 6.feet of H EN LEY  
twin core flex.

P r o d u c t i o n  

s i m p l i f i e d
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TO ENSURE

A C C U R A C Y
CONSISTENCY
R E L I A B I L I T Y

G EO . W A D E  & S O N . LTD.. M A N C H E S T E R  PO T TERY . B U R SLEM . S T O K E -O N -T R E N T

I f  Youllse ELECTRIC MOTORS under lh.p.

Illustrated is a CARTER Universal 
Motor which is available from 
1/200 to i  h.p. All CARTER 
MOTORS are built to the latest 
B.E.S.A. Specifications and 
wound for all standard circuits. 
Special voltages and periodicities 
supplied if required.

. . .  you are cordially in­
vited to write for details 
of the CA R TER  range. 
Every CARTER Fractional 
Horse Pow er Motor is 
designed and built entirely 
in the CARTER factory.

ELECT CO. LTD
EASTERN WORKS • EASTERN AVENUE

R O M F O R D  • E S S E X
T E L E P H O N E .- R O M F O R D  2 5 2 S ’ 6 - 7
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w h ir

T O O L S

5. WO IF  E- CO. LTD.. P IO N E E R  WORKS. HANGER LANE. LONDON, W.5. PERivole 5631-3

3437
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MISCELLANEOUS ADVERTISEMENTS

SITU A TIO N S VAC A N T 
CITY OF PORTSMOUTH E L EC T R I C I TY  

U N D E R T A KI N G .
A P PL I CA T I ON S  are invited for  the position 

-*xof Junior Engineer for sh ift work in the 
Generating Station, at a «a lary  in  accord­
ance with Grade 10, Class J. o f the National 
Joint Board’s Schedule, a t  present £317 per 
annum.

Applicants should have com pleted a  course 
o f training in a  Technical College and have 
had W orks experience. Previous experience 
in an Electricity Undertaking is not 
necessary.

Forms o f  application  m ay be obtained from  
the undersigned and must be returned by 
11th June, 1945.

B. HANDLEY, 
Engineer and Manager. 

Ill, High Street, Portsmouth.
_________ 16th May. 1945. __________

June 1, 1945

PATEN TS
ATOTIOE is hereby given that Douglas 

Thomas Shaw seeks leave to amend the 
Specification o f the application for  Letter® 
Patent No. 563,411, entitled "  A  fastener for 
insulators.”

Particulars o f the proposed amendment 
were set forth in th e . Official Journal 
<Patents) No. 2939 dated May 24th, 1945.

Any person, m ay give N otice o f  Opposition 
to the amendment by leaving Patents Form 
No. 19 at the Patents Office, 25, Southampton 
Buildings, London, W.C.2, on o r  before the. 
25th June, 1945.

H. L. SAUNDERS.
Comptroller-General.

F O R  SALE
■pOR SALE.—Quantity Bakelite Electrical j 
A House Fittings, ex surplus stock. 34a, Gool- | 
gate Street. Stafford.______________  ■
O B  ARCH LIGHTS (sale or hire), Carbon Rods, j 
^ E bon ite. Fibre Higlitensite, Porcelain j 
House-wiring and other Cleats, Reels and ! 
Knobs, Mirrors, Lenses, Lamp Lowering and j 
Suspension Gear. T.R.S., lead and other 
Cables, Winches (hand), hundreds o f thousands 
in uRe. etc.—London Electric Firm , Croydon.

T O  LET
C H O P , main road, suitable Radio and Electrical. 
°  Area 880 square feet. Rental percentage on 
turn-over. No opposition.—Apply Office, Dorset 
House, N .W .l.

IN  
T U N G ST EN  

SILVER & SILVER A LLO Y S  

I R I D I O - P L A T I N U M
ON AIR MINISTRY j_IST.

Made by the London Platinum Screw Mfg. Co. Ltd,

ELCORDIA LIMITED
2, Caxton Street, Westm inster, London, 
S.W . I Telephone : ABBEY  4266.

tyftÜÙWrïlfvil
SPiiencUTT-

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

PATENTS. DESIGNS AND TRADE HARKS,
70 & 72, Chancery Lane, London, W.C.2.

C ra m s : “ Potent, London.”  ’ Phone: H olborn  0437  (2  lin e s)  j 
And at— NEWCASTLE : 3. St. Nicholas Buildings.

f « .

STOCK

PRESSPAHN.LTD
Electrical In sulative M aterial M anufacturers

T eleph on e

Telegrams A Cables :

BRADFORD
R E G IST E R E D  O F F IC E S  : v

38 W E L L  ST., BRADFORD, England
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Telegrams-.
H E C T O M A R
B IR M IN G H A M

Telephone : 
ACOCKS GREEN 
1642 s l i n e s

<§♦ IHI ♦ P>A IRI S @ I M1 ! » I L y B >

E L E C T R I C A L  A C C E S S O R I E S  
F OR A L L  W A R - T I M E  I N S T A L L A T I O N S

The lnsta*]ation of "BRITMAC" Ironclad 
Indicating Switch Units Is an effective method 
of ensuring safety and economy, the latter 
being of vital importance in the present 
"Battle for Fuel." The Switch Unit illus- 

[Number P. 4391, is the 
one-section pattern. The Indicating Switch 
Units are available in one and two sections, 
5-amp. and 15-amp. capacity, and can be fitted 
with either Single or Double Pole Switches. 
The outstanding quality of "BRITMAC" 

Accessories, is fully maintained in 
this range of Indicating Switch Units. May 
we send you full detailsjof the "BRITMAC" 
Ironclad Range ?
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CHIEF CONTENTS OF THIS ISSUE is an experience which no other country
Stimulus of War ..............................  479 can share. First, the combating of the
Views on Current Affairs .............. . 480 magnetic mine and the development of

Pluto "  in Production .................... 482 the method known as “ Double L  ” or
Now It Can Be Told-—II    48« double longitudinal sweep, by means of

KSSS?'...::::::::::::::: S «*»• f - j r 1 *•**
Earth Leakage Protection ................  491 used to subject 10 or more aores of the
Steel Tank Rectifiers .......................  493 sea bottom to a magnetic field of suffi-
Anuual Meeting of the A .C .E    495 cient- strength to explode all the mines
News in Brief .................................. 490 therein; followed by the defeat of the
Electricity Supply; Contracts Open 497 acoustic mine; radio-location and the 
Industrial Information .................... 498 Battle of Britain; the distant reading
C o m m er c ia ieWS¡n jo r n ia l io 'n ;" ' 'Conung ' Compaq; transportable power stations; 

Events 500 rach° ior communication with troops
............................................................  beliind the enemy’s advanced positions—

. . r x t  T io name only a few of the many achieve-
o t i m u l u s  OI W a r  ments associated with electro-science.

IN the scientific field the war lias been a Ail these things developed in our
stimulus, not only to technical develop- efforts to beat a ruthless enemy have not 

ments even now scarcely credible to the only  been rewarded with success, but 
man in the street, but it has, too, so have, too, the added advantage that the 
whipped the imagination into finding new energy put into their realisation is not, 
applications that few would dare to pro- as m  the case of so many other muni- 
phesy what the next ten years will pro- tions, likely* to bo wasted. Electro- 
duce. The conception of the cable pipe- scientific achievements of the type de­
line for conveying oil supplies across the veloped during the last six years for con- 
bed of the English Channel is a case in ducting total war have in most cases a 
point, and it stands to the credit of the vital part to play in a peaceful world, 
industry that the realisation of the idea and their success is yet another illustra- 
was made possible bv the ingenuity of tion of the ways and means by which 
the electrical engineer, in first building electricity can bo used to make the world 
the cable pipe-line and then in designing a better and safer place to live in. 
the necessary equipment for laying it. The stimulus of war, if nothing else,
First details of the scheme were given at lias helped to overcome the practical 
length in T h e  E l e c t r i c i a n  last week, difficulties of conducting research at 
and in the present issue are given as pressures above those hitherto operative 
many particulars as censorship regula-, in industrial processes; the same stimulus 
tions will allow, of how the pipe-line was* has intensified team work among engi- 
made, how it was stored, and how it neers, physicists, chemists and metal- 
was laid; the story is rich in names well lurgists; and it has, too, broken down 
known throughout the electrical manu- any excessive specialisation. When the 
factoring world. world is at last rid of war these things

Looking back through the war years should be remembered, for while a few 
and reviewing the achievements of months ago there was much publicity 
science and engineering so far revealed given to the subject of research, already
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since VE-Day, there is little roference 
to it; apart from mention at the annual 
meetings of those companies which have 
shared in the development of its results. 
This is a pity, for, while it is appreciated 
that many war-time investigations may 
have little relation to economics, there is 
every necessity for keeping the public 
informed of the importance of peace­
time research, and the part which it can 
play in developing our export trade. 
Much of the enthusiasm born of the war 
for new industrial achievements must be 
fostered in the years to come, so that we 
may continue to lead the world in science 
and engineering; so that we may sell to 
other countries goods which foreign 
manufacturers are unable to produce— 
in the same way as wo have shown that 
we can fight with weapons no one else 
has even thought of.

Operation Pluto and the B.B.G.

T HOSE readers who heard the broad­
cast by Mr. A. C. H a r t l e y  in the 

B.B.C. Forces programme on May 25 
on the subject of Operation Pluto felt, 
no doubt, like ourselves, that the talk 
would have been even more interesting if 
the speaker had been permitted to men­
tion the names of the firms whose in­
genuity made the pipe-fine possible. It 
is appreciated that in order to comply 
with tho B.B.C. regulations anything 
appertaining to advertising is not 
allowed, but in the case of Operation 
Pluto, winch was a wholly British 
achievement, carried out by British 
arms with equipment produced by 
British manufacturers, opportunity 
should have been token of informing 
listeners to the Forces programme of the 
names of the firms which contributed to 
its success. It may be our national 
policy to keep the world in ignorance 
of the achievements of our manufac­
turers, but what justification can there 
be for withholding the information 
from our Armed Forces—many of whom 
were possibly, employed in happier days 
by the firms concerned?
A Col. Crompton Centenary

HAD he lived, that grand old man 
Col. R. E. C r o m p t o n ,  F.R*S., would 

yesterday liave reached the age of 100 
years, and though liis name lives on in 
the firm of Crompton Parkinson Ltd., he 
will be best remembered for his work

as a pioneer in the industry, the battle 
of tho systems and as a retailer of 
adventures connected with the develop­
ment of. fighting in the days of Queen 
Victoria. His association with armoured 
fighting vehicles in the early part of the 
century and before, makes one wonder 
what he would have thought of their use 
in total war. Ho was in many ways a 
remarkable man, and it seems fitting 
that the centenary of his birth should 
not pass without small tribute to his 
memory.
The Magnetic North

A PART from its influence upon 
things to come in civil aviation 

using polar routes, the flight of the 
British Lancaster aircraft Aries which 
returned to its base last week after a 
non-stop flight over what was reckoned 
to be the true position of the magnetic 
North, the trip is of special interest to 
the electrical industry. First, the air­
craft bears the distinction of having 
been built by the Metropolitan-Vickers 
Electrical Co., Ltd., and, second, a pre­
liminary examination of the special in­
struments fitted to the Aries suggests 
that the magnetic pole, which was flown 
over for tho first time in history, is 
between 200 and 300 miles north-north­
west of its last presumed position, and 
probably within 75 miles of tho location 
estimated by the Astronomer Royal, 
with whom the expedition was in touch 
before setting out. It may now be 
proved to be in the Sverdrup Islands. 
The effect of this correction in the posi­
tion of the magnetic North may have 
far-reaching results in the physical 
world, though it will be some weqks 
before the results of the flight are 
thoroughly analysed.
Underground Factories

IN a letter to “ The Times ” last week, 
a correspondent suggested that in view 

of the fact that the majority of above­
ground factories havo during the last five 
years been worked in artificial fight 
because of black-out precautions and 
night work, and because a great deal of 
manufacture has, too, been undertaken 
below ground—inquiries should be made 
into the advantages and disadvantages 
winch have been derived both in this 
country and on the Continent from these 
practices. Apart from the traditional
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and sentimental advantages of above­
ground buildings for manufacturing pur­
poses, there seems in the opinion of the 
correspondent to bo no positive advan­
tage in perpetuating and re-creating in­
dustrial facilities in buildings above 
ground. There is no doubt thatfluorescenb 
lighting and ventilation by electrical 
means can create in an underground 
factory conditions of working superior 
in many respects to those in some eases 
obtaining above ground, but whether 
those employed in them would respond 
to their surroundings as do those work­
ing above ground is a vexed question.

Mercury Arc Rectifiers

T HE discussion on steel tank rectifiers 
which followed the reading of the 

papers by Messrs. B e v a n  and R e a d  at 
the I.E.E. last week, shows that opinion 
on the mercury arc rectifier is by no 
means final. This is just as it should be, 
for the successful application of 
both glass bulb and steel tank types, 
many years before the war, to the re­
quirements of electric traction, left no 
doubt as to their reliability. Their use 
in connection with radio transmission 
was also tried before the war to good 
eSect, and as time progresses such appli­
cations will become wider. The glass 
bulb rectifier is perhaps the better 
known, and though it formed no part of 
the I.E.E. paper mentioned above, it is 
interesting to note that such rectifiers 
established an extraordinary reputation 
for reliability during the 1940-41 “ blitz.”
Edmundsons’ Report

T HE report of Edmundsons’ Elec­
tricity Corporation, Ltd., details of 

which are made available to-day, tells a 
story of remarkable progress covering 
five war years, in spite of the restrictions 
applicable to increasing and replacing 
generating capacity, in spite of coal costs 
and other rising charges. Connected to 
the mains of its subsidiary companies in 
1938 were 404 781 domestic and commer­
cial consumers, and by 1944 this figure 
had increased to 504 433, with an aver­
age consumption per consumer of 1 000 
kWh, at an average price per unit of 
2.77d. in 1938 and 1.94d. in 1944. In the 
same period coal costs showed an un­
happy rise of from 20s. lOd. per ton to 
37s. The policy of the corporation 
apparently is one of stability and steady

progress tliroughout its sixteen electrical 
subsidiaries, and the figures reproduced 
elsewhere in this issue show how this has 
been acliieved, in spite of taxation 
which rose from £95 332 in 1938 to 
£1 076 612 in 1944. When circumstances 
connected with the war permit, it is the 
intention of the corporation to expand 
under what has been called a five-year 
plan, designed to cater mainly for rural 
development. It has been estimated 
thaj, a minimum of 30 000 new premises 
will* sooner or later be erected in the 
territory served by the group of com­
panies, and the corporation proposes 
making electricity available to at least 
85 per cent, of these within the years 
covered by the plan, raising the number 
of consumers to at least 750 00 0 . If the 
last five years are any criterion, the 
objective is 'by no means too 'ambitious.

Birm ingham ’s Training Scheme

DET A ILS reached us on Tuesday of 
the engineering training scheme 

which has recently been adopted by the 
Birmingham electric supply department, 
with a view to providing the "means and 
opportunity, for selected youths and 
young men, to obtain organised train­
ing in all branches of electricity supply 
work. The scheme, in brief, provides for 
trade apprentices, student trainees and 
graduate trainees, no fees or premiums 
being required. A  well-produced 
brochure has been issued giving details 
of the scheme, together with particulars 
of the work and organisation of the 
electric supply department, and this 
warrants the careful attention of every­
one interested in technical education. 
Similar training schemes are, of course, 
in operation elsewhere, but Birmingham 
in particular is worthy of special men­
tion for the clear presentation of the 
arrangements made. The training of 
engineers for the electrical industry in 
general has become of major importance 
for, in addition to the extra numbers 
required once expansion starts, the in­
dustry is likely to be denied for some 
years the services of those still in the 
Armed Forces, while its ranks have, too, 
suffered many casualties. The supply 
industry is apparently fully conscious 
of the position and has made the 
necessary arrangements for training; 
the schemes should now be given as wide 
a publicity as possible.



482 THE ELECTRICIAN June 1, 1945

“ Pluto” in Production
The Hais Pipe-line Cable— And How It Was Laid

T HE story of “  Operation Pluto,”  pub­
lished in T h e  E l e c t r i c i a n  last week, 

can now be supplemented by further tech­
nical 'details of the Hais submarine cable 
oil pipe-line and some particulars of the 
contributions made by British calble-makers 
and other electrical firms in its production.

The making of a flexible oil pipe-line 
presented structural and other problems 
related, to stresses and pressures not met 
with in the manufacture of the ordinary 
submarine cables, but by the co-operation 
and collaboration of all the firms concerned 
these were solved and difficulties were 
overcome.

On receiving the order from the Petro­
leum Warfare Department in April, 1942, 
Siemens Brothers and Co., Ltd., drawing 
on experience gained in the manufacture 
of submarine cables and using standard 
plant and materials at hand, produced 
the 200-yards 2-in. prototype of the Hais 
cable in three days, and basically that 
design was not departed from, the only 
change being in the number and type of 
steel tapes used for the reinforcement of 
the lead alloy tube. This reinforcement 
was an important feature of the structure 
of the cable. Originally it had two re­
inforcing tapes and was designed for a 
maximum internal pressure of 350 lbs. per 
sq. in. The latter figure was increased to 
750 lbs. Thus proved to be a conserva­
tive estimate. Progressive pressure tests 
went on with sections of 2-in. cable re­
inforced with two tapes taken from stock 
to ascertain the bursting, pressure. The 
figure of ¡1 950 lbs. per sq. in. was reached 
and this was increased to over 3 000 lbs. 
per sq. in. At the request of the Petro­
leum Warfare Department two lengths, 
each a mile long were made. One was laid 
in the Thames and the other in the Clyde.

That laid in the Thames was subjected to 
very severe tests. The cable-laying ship 
made acute turns in order to simulate any 
bad conditions that might be found. 
When the cable was pulled up it was found 
that some of the steel tapes had moved and 
as a result, some parts were tending to 
expand. This test proved that two tapes 
were insufficient because of_ their being 
liable to disarrangement, and that four 
were necessary. The type of tape finally 
decided upon was of planished high tensile 
steel, 2 in. wide by .022 in. thick. One of 
the difficulties was in obtaining steel of the 
right tensile strength and every length 
had to be tested for tensile strength and 
elongation. The four tapes wero wound 
simultaneously and a big problem was to 
get the right tension and maintain q har­
monious process of laying. It was vital 
that each tape was accurately and securely 
positioned. It was found from, previous 
experience that the most suitable bedding 
was compound, compounded paper and 
then compounded cotton tape. Each coil 
of steel tape covered about 50 yards of 
cable. The steel tapes were spot welded 
with a number of spots—usually ten—in a 
diagonal line, two diagonals overlapping. 
The welds were staggered as between one 
weld and another. The armouring wires 
were also welded. These were of .192 in. 
in diameter and were applied with the 
usual servings of gas-tarred jute as in sub­
marine cable practice.

By their special method of manufacture 
Siemens were able to turn out the lead 
alloy tube in a continuous length of over 
30 miles, and the burnt joints were so good 
that the outer diameter of the tube was 
not increased and so strong that the pipe 
would burst before the joint would give. 
One of the problems was to provide suffi-

U iO T U S E  COATED 
W IT H  COMPOUND

ONE UYER  BITUMEN PREFARED 
COTTON TAPE-tEFT HAND LAY

ONE SERVING ¡2US.GASTARRED 
JU TE  YARN -  RIGHT H AND IA Y

TW O LAYERS PREPARED TAPE' 
IMPREGNATED WITH COM -  
POUND-LEFT HAND LAY

FOUR LAYERS UNCOATED 
PLAN ISHED M/STEEISTRIP  
RIGHT HAND U Y

ONE SERVING KLBS-GASTAERtD 
JUTE YARN- RIGHT HAND IAY  j

GALVANISED STEELW IRES ONE SERVING I2LBS.GAS ! 
COATED W ITH COMPOUND TARRED JUTE YARN -  
LEFT HAND LAY LEFT HAND LAY

Section of Hals cable, showing constituent parts, made at Siemens’ works
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“ OPERATION PLUTO ” 
IN PICTURES

(1) Coiling Hais cable on river front ready for shipment (Henley photo). (2) The Henley straight- 
through lead press. (3) J. & P. special double combined picldng-up and paying-out cable gear 
for handling Hais cable. (4) J. & P. electric hauling gear (d.c. motor). (5) A 30-miles length of 

3 in. Hais cable being coiled at Siemens’ works
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The Hais cable coupling, (A) showing method of coupling two cable ends by means of the 
split muff, (B) coupling end with swivel yoke end attached

cient internal pressure to prevent crushing 
or crumpling of the tube during the rein­
forcing and armouring process. After gas 
had been tried hydraulic pressure was 
adopted. Thereafter the cable was manu­
factured with an internal water pressure 
up to 100 lbs. per sq. in., which later was 
reduced to "0 lbs. per sq. in. When the 
lead alloy tube had been made a valve was 
fitted at each end and'water was pumped 
through and kept circulating at the neces­
sary pressure during the process of reinforc­
ing and armouring. The water remained 
in the cable throughout its handling and 
laying until it was forced out by the flow 
of petrol. This was necessary to prevent 
any kinking of the cable.

The design of a suitable coupling for 
joining and handling the ends of the cable 
also presented some problems. It had to 
provide a tight mechanical grip on the 
armouring wires to stand any strain, and 
the steel tapes and exert sufficient pressure 
■on the load sealing joint. In addition, the 
water had to be contained in the pipe. A 
split muff coupling of high tensile steel, 
with bolts of high tensile stainless steel 
was devised. An internal and an external 
joint were provided, and when the prob­
lems of making a sealing joint on the lead 
tube and effectively securing the armour­
ing wires and steel tapes had been solved, 
the question of containing the water under 
pressure was tackled. A copper disc was 
inserted in each section of the coupling 
thus forming a double diaphragm. The 
discs were so designed that they would 
hold the water, but would burst at a maxi­
mum pressure of 400 lbs. per sq. in., so 
that when the oil was pumped in they 
would blow out along the tube. In each 
half of tho coupling a valve was provided 
for the purpose of checking the pressure 
and, if necessary, reducing the pressure. 
The object of the split muff coupling was

to enable a quick joint of two ends of 
cable to bo made and to facilitate handling. 
Tho sealing joint was tested to withstand 
a hydraulic pressure of 3 336 lbs. per sq. 
in., and the grip on the armouring wires 
was subjected to a tensile strain of 30 tons 
per sq. in. It held, but tho wires broke.

It was after the successful laying of the 
experimental 2 in. cable across the Bristol 
Channel that it was decided to increase the 
diameter to 3 in. to give greater capacity.

Teething troubles having been overcome 
and the technique of manufacture estab­
lished, production proceeded with remark­
able smoothness.

Because of the tremendous weight, 
special gear had to be erected in the roof 
at Siemen’s works to take the cable off 
the machine and to carry it to the 
specially designed building -where it was 
coiled and housed before being transferred 
to the cable ship. The longest Hais 
cable made was 35 nautical miles in length. 
It was wound in a coil 65.6 ft. in diameter 
and 10 ft. 6 in. high, and its weight, in­
cluding the water in the pipe, was 2 000 
tons. In its finalised design the cable 
was tested to a maximum bursting pres­
sure of 4 350 lbs. per sq. in.

Several single lengths of Hais cable were 
laid across the Narrows in tho Channel. 
The lines running from Sandown Bay to 
Cherbourg were joined by couplings, tho" 
distance being 70 nautical miles.

Among the tests carried out by Siemens 
it was demonstrated that it was possible 
to make submarine splices in the cable, 
and a number of such splices were made.

Valuable aid in the laying of the cable 
was given by Captain Hill, who was with 
Siemens for many years as captain of the 
cable-laying ship “  Faraday.”

After the initial tests had been carried 
out the co-operation was sought of other 
cable makers in the production of the
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cable. First to share in the development 
of the Hais cable were W. T. Henley’s 
Telegraph Works Co., Ltd., and they 
made one of the two 30-mile lengths of 
cable with the 2 in. internal diameter, 
each weighing a thousand tons, that were 
tested in the Bristol Channel. Siemens 
made the other.

The integrity of the lead alloy tube

throughout the whole length was of major 
importance, and for this purpose the Hen­
ley design of straight-through lead press 
proved to be most suitable. Consequently, 
all cable makers having this type of press 
wero consulted with a view- to their assist­
ing in producing part of the very large 
quantity of lead alloy tube required for 
the purpose of the Hais cable, and it is 
believed oyer 80 per cent, of the total was 
produced on presses of this type, mostly' 
in the Henley factories, but partly in the 
works of other cable manufacturers.

No lead press or cable makers’ works 
was capable of producing or handling lead 
alloy tube of the total length required for 
these cables, and consequently operatives 
had to be trained in the technique of mak­
ing the special lead burnt joints which en­
abled individual lengths to be joined up 
without affecting the overall integrity of 
the tube, the resultant weld being at 
least as strong as the tube itself. The 
3 in. tube was of . 190 in. minimum thick­
ness, and was made of lead alloy E to
B.S. 801.

The armouring and reinforcement of the 
cables necessitated intensive research. 
Special reinforcing tapes had to bo pro­
duced in collaboration with the steel manu­
facturers and the armouring machinery 
specially adapted to ensure the greatest 
perfection throughout the whole length.

Some idea of the quantities of raw 
materials required for this vast project 
may bo gathered from the fact that ap­
proximately 12 000 tons of lead, & 600 tons 
of steel wire and strip, as well as large 
quantities of other materials wore con­
sumed at Henley’s works.

In his B.B.C. broadcast on the Hais 
cable, Mr. A. C. Hartley mentioned that 

a second cable firm were con­
sulted and that they were 
able to produce suitable lead 
tubing on the lead presses of 
their own special design, thus 
making the project a prac­
tical proposition. He was 
referring to t h e  Henley 
straight-through lead press.

Henley7’s were, too, able to 
put forward certain modifica­
tions in the design of the 
cable, particularly in regard 
to the reinforcement, which 
contributed very materially to 
the success pf the scheme.

More than 250 miles of 
Hais cable were manufactured 
at the Erith works of Cal­
lender’s Cable Construction 
Co., Ltd. Of this quantity 
160 miles are in operation be­
tween Dungeness and Bou­
logne. Minimimum individual 
lengths of 30 nautical miles 

were demanded by the Petroleum Warfare 
Department and the ability to withstand 
an internal pressure of 1 500 lbs. per sq. 
inch was also specified. Each run of cable 
manufactured at Erith works was tested 
and certain lengths, when afterwards 
tested to destruction, proved to have a 
final bursting pressure of 3 500 lbs. per 
sq. inch.

With the special equipment in the very 
largo new armouring shops at Erith works 
the special manufacturing features were 
handled satisfactorily. Four large armour­
ing machines were used (no other manufac­
turer was able to employ more than one 
armouring machine). These were run 24 
hours a day for 7 days each week and 
during the manufacture of over 250 miles 
the following quantities of material were 
used : Load, 6 843 tons; steel tape, 2 500
tons; galvanized steel wire, 4 250 tons; 
cotton cloth, 275 000 yards; jute, 540 tons; 
petroleum pitch, 1 100 tons.

Side by side with problems of manu­
facture was the difficulty' of handling the 
enormous quantities involved. In addition 
to facilitating loading direct into ships, 
special arrangements were provided for 
coiling down the 30 nautical-mile lengths 
on sites also convenient for subsequent re­
loadings. From the Erith armouring shops 
a steel gantry 1 584 ft. long was erected 
on towers across the works sports ground

Two armouring machines engaged in reinforcing Hais cable 
steel tapes and wire armour at Callender’s Erith works



486 THE ELECTRICIAN June 1, 1945

to a jetty on the bank of tho Thames. On 
this gantry were mechanical facilities for 
handling five separate Hais cables simul­
taneously, and at the extreme end, along­
side the river, were housed powerful 
winches for pulling the long lengths of 
cable either direct from tho works or from 
the coiling-down sites.

To protect the coiled-down cables new 
buildings were erected, the largest being 
487 ft. long by 75 ft. wide. While other 
manufacturers were able to load only one 
cable at a time, from Erith works two 
could be loaded simultaneously. The steel 
gantry and other handling equipment were 
designed and constructed by Callender’s 
civil engineering department and when 
called upon to operate under the stress of 
maximum cable production proved to be 
completely satisfactory.

From the Erith works, by means of the 
cable gantry, Hais cables were loaded 
direct into the holds of the special cable 
ships operated by the Royal Navy for this 
purpose. The period for loading each indi­
vidual cable occupied several days and for 
long periods one or other of these cable 
ships was continuously alongside the works 
jetty.

Daily Output of 1.75 Nautical Miles
During the period of peak production, 

when daily output was 1.75 nautical miles, 
thé manufacture of Hais cable was being 
considered in America and at the request 
¿ i  the Petroleum Warfare Department Cal­
lender’s plant engineer visited U.S.A. to 
organise production.

The paying-out and picking-up gear 
supplied by Johnson and Phillips, Dtd., for 
laying the pipe lines across the English 
Channel were made to designs that had 
proved themselves in varying conditions 
in many parts of tho world. To meet the 
urgent need the G.P.O. placed at the dis­
posal of the Petroleum Warfare Depart­
ment a complete J. and P. submarine 
cable picking-up and paying-out gear which 
had just been completed for them, and 
also gave to the company technical, In­
formation which assisted in the re-design­
ing of the haul-off arrangements. Because 
the first Hais cable with a 2 in. bore had 
in no circumstances to be bent to a smaller 
radius than 5 ft., an alteration to the 
standard design was necessary. A new 
haul-off drum of 10 ft. diameter and fleet­
ing ring, together with roller-type bow and 
stem gear, were produced and the final 
equipment was fitted to H.M.S. “  Hold­
fast.”  In spite of very bad weather the 
laying of the cable between Swansea and 
Ilfracombe during Christmas, 1942, was a 
success. The decision in June, 1943, to 
increase the bore of the pipe-line to 3 in. 
necessitated further alterations and ad­
ditions to tho gear on H.M.S. “  Hold­

fast.”  This and other ships were equipped 
to take and handle 100 miles of 3 in. 
cable, weighing approximately 6 000 tons, 
each.

Problems of Storage
Johnson and Phillips were asked to pro­

vide sites for storing cable at the East India 
and Surrey Commercial docks. These sites 
were equipped with large tubular steel 
bridges with overhead hauling gear, erected 
in such a position that the cable could bo 
taken from a ship’s cable tank, placed on 
land, and finally replaced in the hold of the 
cable-laying vessel. To protect the cable 
from enemy action circular blast walls were 
built to encase it. The cable was fed out 
of the protective brickwork tanks over 
special pulleys. The storage of the finished 
cable became a great problem, and in 
November, 1943, further wharf accommoda­
tion was found at King George V Dock, 
and equipment was provided to handle and 
store seven 30-mile lengths of 3 in. cable. 
Tubular steel bridges, 60 ft. above the 
ground, were erected and extended for a 
total length of 480 ft.

During the trials at Swansea the shore 
ends were handled by tank landing craft- 
using large cable drums, but this was not 
entirely successful. Five shore-end barges 
were, therefore, specially equipped by the 
Admiralty.

At the central store for Force “  Pluto ”  
at Southampton J. and P. tubular steel 
overhead bridges and handling gear were 
provided as for the London docks, and in­
struction in their use was given to Naval 
ratings by J. and P. engineers.

In response to the ever-increasing de­
mand for Hais cable, Johnson and Phillips, 
after a short experimental period, produced 
three 700 yd. lengths of the cable per 
24 hrs.

As soon as possible after D-Day two 
cables were laid between the Isle of Wight 
and Cherbourg in two days—one from 
H.M.S. “  Latimer ”  and the Qther from
H.M.S. “  Sancroft.”

Eight cables were laid from Dungeness to 
the Boulogne area.

Other electrical firms who contributed to 
the success of the Hais Cable, included 
Pirelli General Cable Works, Ltd., W. T. 
Glover & Co. Ltd., Standard Telephone & 
Cables, Ltd., the Ediswan Electric Co., 
Ltd., the Telegraph Construction and Main­
tenance Co., Ltd.

Incidentally, the electrical industry was 
also concerned with the Hamel pipe-line for 
among the firms who took part in its manu­
facture and operation were, the A. I. 
Electric Welding Machines, Ltd., B. I. 
Cables Ltd., the B.T-H. Co., Ltd., Mather 
and Platt Ltd., A. Reyrolle & Co., Ltd., 
the Isle of Wight E. L. and P. Co., the 
Folkstone E.S. Co., Ltd., and Clesco.
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Now It Can Be Told—II
H ow  Self-Buoyant Electric Cable Defeated Magnetic Mine

IN the last few days the veil o f secrecy 
has been lifted from  the electrical device 

which destroyed H itler’s first “  secret 
weapon ”  o f the war— the magnetic mino 
— and thus rem oved one of the most seri­
ous menaces that threatened our sea life­
lines.

The story has already bCen told of how 
a party from  H .M .S. “  Vernon ”  socured 
one o f these mines in the Thames Estuary, 
and Lieut.-Commander Ouvry dismantled 
it, laying bare its secrets. A t first ships 
were protected b y  a de-gaussing girdle, 
and then the problem o f devising some 
effective m ethod of destroying the mines 
was tackled by  scientific and technical 
experts. Success was achieved as the 
result o f collaboration between the A d­
miralty and the electrical cable-making 
industry.

In the early days, low-flying ’planes of 
the W ellington type were fitted with a 
large metal hoop and special equipment 
producing a magnetic field of sufficient 
intensity to explode any mine lying 
beneath as they passed over the wuter. 
This m ethod had several disadvantages, 
and after a few months it was abandoned 
in favour of the “  Double L ,”  or double 
longitudinal, sweep, comprising two mine- 
sweeping ships, each towing a long tail of 
self-buoyant electric cable carrying two 
electrodes. Current generated in the 
ships was stored momentarily in batteries 
and passed through both  cables as a large 
“  surge.”  B y this means ten or more 
acres of the sea bottom  was subjected to 
a  rectangular magnetic field of sufficient 
strength and duration to  destroy all the

Section of buoyant cable core showmg method 
of assembly

mines therein. As they proceeded on a 
parallel course the ships towing the sweeps 
made successive “  surges ”  o f magnetic 
field, and in this way cleared a continuous 
lane o f the sea bottom , providing a safe 
channel through which ships could pass.

It was in the middle of Decem ber, 1930, 
that the Adm iralty decided that some 
form  o f buoyant cable to float on the sur­
face of the water was desirable, and cabie-

L eft: Applying covering to complete electrodes. 
Right: Preparing end terminals on a pair of 

finished cables

makers were invited to produce suitable 
designs.

On Christmas D ay of that year Dr. 
Percy Dunsheath, director and chief 
engineer of W . T. H enley’ s Telegraph 
Works Co., L td ., conceived the idea of 
making inflated cylindrical rubber elements 
on the principle o f the core of the tennis 
ball and using these as the basis o f the 
buoyant core of the cable. B y the middle 
of January the resultant design had been 
found satisfactory, and an order was re­
ceived for a number of com plete sets. The 
first length was delivered in a fortnight, 
and from then onwards, although some 
detailed modifications have been made in 
the design, the construction of the buoyant 
cable has been continuously carried on.

The cable incorporated several ingenious 
features. I t  had to be flexible as well as 
buoyant, and also contain a fairly large 
cross-sectional area o f  copper in order to 
carry the heavy current necessary to 
detonate the mines. The Henley design 
was achieved by  mobilising the com bined 
resources of the com pany’ s cable factories 
and o f H enley’s Tyre and R ubber Co. In 
peace-time the latter produced large quan­
tities o f tennis balls, and the machinery 
for this purpose was adapted to make the 
millions of inflated cylindrical rubber 
elements, which, together with suitable re­
inforcement, formed the buoyant centre 
on which the conductor wires and their 
insulation could be built, resulting in a 
cable o f approxim ately 31 in. in diameter.
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During tiro war years m any hundreds of 
com plete sets, com prising over a million 
yards of cable, were constructed and put 
into effective operation. As time went on 
and the Adm iralty were able to bring other 
types of vessel into service for this class 
o f minesweeping, the types of buoyant 
cable supplied, resolved themselves into 
three pattern s: those used with Fleet
minesweepers, trawlers and drifters. The 
main variant was in the lengths of cable 
em ployed, since these had to be modified 
to a considerable extent to suit the speed 
o f the vessel being used.

A United Effort 
The com bined resources of those firms 

which had been able to undertake the 
work initially were insufficient to  m eet all 
requirements. Consequently H enley’s and 
Callender’ s Cable and Construction Co., 
L td ., which had each developed satisfac­
tory designs of cable based on the facilities 
and materials afforded in their own fac­
tories, were requested by  the Adm iralty to 
make available details of their dosigns to 
other interested cable makers on both  sides 
o f the Atlantic. This, in the national 
interest, was gladly done and resulted in 
a still further increase in the am ount of 
buoyant cable available in the minesweep­
ing service.

The production of the buoyant cable 
did not represent the whole story. Tw o 
lengths of cable, one short and the other 
long, were used behind each o f the mine- 
sweeping vessels. In addition, means had 
to be provided to enable the current in 
the conductor to leave and return in 
accordance with the stated requirements 
o f the Adm iralty. This involved the 
manufacture of large quantities of copper 
electrodes, which, together with the neces­
sary fittings, gave H enley’ s engineering 
deportm ent plenty of scope for their 
ingenuity.

A Different Type of Cable 
In the early part o f 1941 a further de­

mand was received from  the Admiralty for 
an entirely different type of buoyant cable. 
This was o f m uch smaller sectional area, 
and required for an entirely different 
purpose. In  this case H enley’ s were able 
to provide an answer within a few days, 
as it so happened that ono of the original 
designs prepared for the main buoyant 
cable was readily 'adapted for the new 
application. In this case the rubber ele­
ments were not em ployed, but buoyancy 
was obtained b y  stranding the conductor 
on to  a fairly large diameter steel spiral, 
having plugs inserted at intervals so that 
the cable centre would n ot becom e com ­
pletely flooded in the event of damage to 
the external sheath. In this case the cable 
was not to be towed behind a vessel, but

was intended -to be man-handled and used 
in the form  of a com plete loop, so that 
end fittings in this case were not of great 
im portance.

In the early part of 1944 an entirely new 
service requirement arose %vliich had to be 
supplied in addition to the continued 
production of the large buoyant cable. 

The supply o f these cables was urgently 
required, and for this reason it was decided 
not to ndopt the inflated elements, bu t to  
m odify an alternative design of the large 
size cable which had been produced in 
some quantity, em ploying cork cylinders 
and expanded rubber. A ll essential re­
quirements were met and gave com plete 
satisfaction.

The operation of the “  D ouble L ”  
sweep was demoristrated by  the use of 
model ships and gear and a magnetic 
“  mine ”  in a tank at the Gravesend works 
of W . T . H enley’ s Telegraph Cable Co. 
L td ., on Monday, when representatives of 
the technical Press saw the buoyant cable 
in the various stages of m anufacture. Dr. 
P . Dunsheath welcom ed the visitors and 
gave a general description o f the structure 
o f the cable.

Twenty-three Million Tennis Balls
The equivalent o f 23 million tennis 

balls— one for every other man, woman 
and child in the United K ingdom —  have 
been incorporated in the buoyant cables. 
Each rubber element forming the core of 
the cable is subjected to  a pressure o f  3 
tons. Any that burst are rejected. Between 
every three elements is inserted a  plyw ood 
disc to give stability, and the whole are 
held together by  longitudinal adhesive 
tapes. There are usually 2 000 of these 
buoyant elements in each length o f cable. 
The core having been com pleted, the con ­
ductor, which carries a heavy current, is 
applied in two layers wound in opposite 
directions— one left -hand and the other 
right. The conductor consists of 400 
.040 in. copper wires forming 0.5 sq. in.—  
196 being wound in one lay, and 204 in 
the other. Tw o rubber reinforcing tapes, 
followed by  two m ore rubber tapes, are 
then applied. On top of these are placed 
proof tapes to keep the rubber tapes in 
position during the curing, or vulcanising 
process, which forms the rubber into a 
homogeneous mass. F or this process the 
cable, in a 725-yards length, is coiled on to 
a steel drum and dropped into the curing 
vessel, where steam pressure is applied. 
A t the end of the cable the conductor is 
drawn to a point over a wooden form er 
and sweated to a terminal, or a  towing eye.

W hen the cable is attached to  the 
towing vessel the mechanical pull, which 
m ay be anything up to three tons, is 
carried by a “  stocking ”  made o f gal­
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vanised steel wires, which encases the 
cable for the first 50 or 60 feet.

TJp to a few  months ago Henleys were 
turning ou t a maximum o f 18 large sets 
a week. They are now making four sets a 
week.

A .c ., generated in the ships, is sent out 
in large surges. The reasons for using 
pulsating a.c. are that the pulsation pre­

vents overheating o f the conductors and 
the a .c. conserves the copper cable elec­
trodes. Each of these is enclosed, in a 
canvas sheath which retains m uch of the 
copper salts rem oved by  electrolytic 
action, which, otherwise, w ould be swept 
away by the sea water, so that as one 
surge takes the copper of! the electrode 
the next puts much of it back.

Views on Nationalisation

A T  a luncheon o f the Birmingham Elec­
tric Club on  M ay 26, when covers 

were laid for some 250 members and their 
guests, Mr. C. H eathcock, chairman o f the 
W est Midlands J.E..A., offered a warning 
as to  the consequences to consumers o f the 
nationalisation o f the electricity supply in­
dustry. Mr. A . T. H ayw ood, president, 
was in the chair.

In the course of his remarks, Mr. Heath- 
cock pointed out. that the proposal to 
nationalise was no step in the dark. The 
results o f national direction were an open 
book  for all to read. “  our penny post 
now costs us 2 1  d. ; and our telephone ser­
vice  does not shine in com parison with 
that o f other countries.”

A Vital Protection
W ith regard to electricity, politicians 

when introducing the 1926 A ct which set 
up the Central E lectricity Board, promised 
that if we adopted the grid scheme of in­
terconnecting selected generating stations, 
the savings effected would make it possible 
for the Board to  supply at. a cheaper rate 
than any single undertaking had been able 
to generate. The industry did not share 
this optimism and pressed for protection 
against increased costs. Special protection 
was incorporated in Section 13 of the 1926 
A ct, w hich provided that where undertak­
ings proved, to  the satisfaction o f the Com­
missioners, that they could have produced 
their requirements at less than the charges 
then current by  the Board, such charges 
would be reduced to the cost the under­
taking would have incurred in generating. 
This had proved to be  a  vital protection to 
all reasonably efficient undertakings, and 
the W est Midlands J .E .A . received a credit 
exceeding £ 2 0 0  0 0 0  a 3 'ear which is shared 
among consumers. Birmingham must 
have a  much greater credit similarly shared. 
Under nationalisation o f the industry these 
credits would be  lost in the com m on pool.

W ith respect to fuel— the largest single 
ingredient o f generating cost— under 
Government direction during the war the 
price liad doubled, quality had deteriorated 
and industrial production had been cur­
tailed due to shortages o f supply.

This record invited no confidence that 
electricity would be .cheaper under national

ownership and control, and it  seemed cer­
tain that it would be appreciably dearer 
in the Midlands if existing undertakings 
were merged in a national pool.

E L E C T R IC IT Y  A N D  P O L IT IC S

Regret that such an im portant public 
supply service as electricity was being 
made the butt o f political parties, was ex­
pressed by Mr. W . P. Lihvall, president of 
the Incorporated Municipal Electrical 
Association, whan he attended a luncheon 
given to  members of the Scottish Centre 
in the City Chambers, Glasgow, recently. 
During the last 10 or 11 years, he said, the 
industry had been badly handicapped by 
the fact that a sword was hanging over its 
head, and no one knew exactly what was 
going to happen. W hatever tlie outcom e 
of future /e-organisation, it would not be 
so bad as the uncertainty which had pre­
vailed throughout the last few years. Lord 
Provost James W elsh said he had no doubt 
that the tendency would be m ore and more 
towards public control o f such important 
series of undertakings. A vote of thanks 
was given by Mr. W . J. Cooper, chairman 
o f the Scottish Centre.
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Electrical Personalities
We are always glad to receive from  readers news of their social and business activities fo r  

publication in this page. Paragraphs should be as brief as possible
founded, he vras appointed to E .M .I. last 
Novem ber.

Mr. T. R. Thomas is to be president of 
the S. Wales branch of the A .M .E .M .E .

Mr. A. V. Milton, head o f  A . V. Milton 
and Co., has been elected chairman o f the 
Merseyside district branch o f the Electrical 
Contractors’ Association. The vice-chair­
man is Mr. T. R. Jones, managing director 
o f T om  Jones (Electrical Engineers) Ltd.

A t the meeting of the Council o f the 
London Chamber o f Commerce recently, 
Mr. John McLean ' (director, George 
Wills and Sons, L td .), chairman of the 
Council, and Mr. G. F. Newton (managing 
director, Cape Asbestos Co., L td .), deputy- 
ehairman. were re-elected for the ensuing 
year.

F ew  electrical contractors can look back 
fifty years and place on record that some 
of their employees have been with them 
for over forty  years, as did Air. H . E. 
Walker, managing director o f  W alker Bros. 
(Electrical Engineers), L td ., when he pre­
sented war savings certificates to em ­
ployees o f  over twenty-five years’ ser­
vice at a jubilee dinner given by

Mr. J. A. Amschel has retired from  the 
board of Lightalloys, L td ., on account of 
ill-health.

Mr. Louis John Hunt, retired a t the end 
o f May and has resigned from  the board of 
the Electric Construction Co., Ltd.

Mr. W. A. Mortimer, of Blackpool, re­
tired electrical engineer, le ft £14 570 (net 
£12 174).

Mr. G. A. Reynolds, Yorkshire Electric 
Power Co., has been appointed mains 
superintendent a t Fulham, a t a salary- of 
£652 per annum.

Sir George E. Bailey, a vice-chairman of 
Associated Electrical Industries, L td ., has 
been appointed managing director. Sir 
George is chairman of the Metropolitan- 
Vickers Electrical Co. L td ., and a director 
o f the British Thom son-H ouston Co., Ltd.

Mr. E. Binns has been appointed chief 
electrical engineer and manager o f the Old­
ham  electricity- undertaking. The vacancy 
had been caused b y  the retirement o f Mr. 
R. G. Whitehead, who had been joint chief 
electrical engineer and manager with Mr. 
Binns.

Last week, a t Magnet House, Kingsway, 
a presentation was made to Sir Harry  
R a i l i n g  (chair­
man of the com ­
pany) on behalf 
o  f  nearly- 400 
members of the 
I . E . E . in  th e
G .E .C ., to com ­
m e m o r a t e  
year o f office 
President, a n d  
as a token of 
the subscribers’ 
affection a n 
esteem. The pre­
sentation, com ­
prising a silver 
cigarette casket 
and a book con ­
taining the signa­
tures o f sub­
scribers inscribed 
on  vellum, was made by Dr. C. C. Garrard, 
chairman of the organising com m ittee, sup­
ported by  Dr. C. C. Paterson. There were 
also present representatives from  the 
various sections o f the organisation and the 
arm ed Forces. Sir Harry- expressed his 
gratitude and appreciation.

Sir Ernest Fisk, having arrived in this 
country, has now assumed his new duties 
as managing director o f E lectric and 
Musical Industries, Ltd. Formerly- chair­
man and managing director o f  Am alga­
m ated Wireless (Australasia), which he

him at Birmingham to the staff and em ­
ployees. Alderman W alter S. Lewis, J .P ., 
past Lord M ayor o f Birmingham and 
former employee o f the firm, proposed the 
toast o f  the company-. Major G. N. 
W alker, presided, and other directors 
present were Mr. N. C. W alker, and Mr. 
E. M. Walker.

O B IT U A R Y  

Mr. Philip G. Gossler, chairman of 
Columbia Gas and Electric Corporation, 
aged 74 years.
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F OLLOW ING on m y previous* notes 
concerning the inadequacy of current 

regulations dealing with voltage-operated 
earth leakage protection, further points 
should now be considered. As with all 
voltage-operated equipment on important 
thing is, of course, operating voltage, and 
it seems clear that the compilers of I.E .E . 
Regulation 1006, together with the m em ­
bers of the com m ittee responsible for the 
R eport presented to the I.E .E . Council 
on Multiple Earthing of , the Neutral Con­
ductor (Journal I .E .E ., July, 1942), have 
not com pletely visualised the conditions 
prevailing in the circuits to be protected. 
B y bracketing the report and the regula­
tion . together, .one com m ent can apply to 
b o th ; the report serves, too, to illustrate 
several points.

Need of Clearer Understanding
Regulation 1006 is not, o f course, inac­

curate in this respect, but it is very mis­
leading. I t  states that leakage protection 
m ust be “  capable o f disconnecting the 
live conductors of the whole installation 
or, if desired, of only the faulty circuit 
(or circuits) when the potential between the 
metal to be protected and earth exceeds 
40 vo lts .”  The report makes no reference 
to operating voltages, but describes the 
devices as “  responsive to very small 
leakage currents ”  (para. 1.57 and Fig. 5, 
clearly representing the conventional volt- 
age-operated device). In Appendix 4.2, 
however, some mention is made of voltage, 
the extract quoted last m onth— “  if fault 
conditions giving rise to a voltage above 
earth (on the framework of apparatus) of 
less than 40 volts m ight result in a leakage 
current from the apparatus to  earth 
through a fortuitous contact (i.e ., in 
parallel with the relay coil) of considerably 
greater magnitude than the current in the 
relay circuit itself, and sufficient to pro­
duce danger from fire.”  This in­
sistence upon current in connection with a  
voltage-operated device was commented 
upon in the previous notes.

Tw o im portant points remain to be dealt 
with, therefore; one, voltage o f operation, 
and two, the location of the protection. It 
will be agreed that the picture presented 
by the regulation and the report is that 
a leakage voltage may be expected to grow 
from zero to some lethal value, and as soon 
as this reaches, or exceeds, 40 V , then the 
device should operate. Surely this is the 
reverse of what actually' happens, which 
is, that the leakage current rises from a 
low value to  a higher, but that the leakage
*  T h e  E l e c t r i c i a n , M ay 18, 1945, p. 439.

voltage starts from  m aximum and falls 
to some lower value depending upon circuit 
conditions.

Take, for instance, an earth fault develop­
ing at some point in a ,heating elem ent of 
cooker, kettle, or similar appliance; at the 
time o f contact between the phase line 
and the framework of the apparatus the 
voltage present upon the equipm ent 
is full line voltage, say 230 V. As 
soon as current starts to flow from  the 
element to earth then the voltage on the 
framework will fall to somo lower value, 
which will obviously depend upon the 
length of elem ent remaining in circuit and 
the current flowing over it. ' The latter 
will again be dependent upon other re­
sistances in the earth circuit, bu t the full 
mains voltage will exist between the fault 
and the earth electrode, pending isolation 
of the circuit. The point is, however, that 
the leakage voltage present upon the 
framework has fallen from  a high value 
to a lower.

Granting this fundamental fact, it  is clear 
that a revised idea o f legislation for the 
voltage-operated device is overdue and the 
present insistence upon strict voltage 
limitation meaningless. Voltage of opera­
tion is in its right place in B .S.S . 842, 
which deals with a dev ice ; it  is quite out 
of place in a regulation, however, which 
has to deal with circuit conditions as found 
in practice. This point should also dispose 
of a theory advanced in connection with 
another report— that voltage-operated 
leakage devices should be graduated for 
different voltages, so as to provide selec­
tive operation. I t  should be clear that, 
however graded, all leakage trips through­
out the installation would operate simul­
taneously, as the full mains voltage instan­
taneously appears upon all circuit en­
closures and all metal to  be  protected 
connected in the same earth or protective 
circuit.

A Noteworthy Suggestion
It is conceded that considerable ex­

perience with voltage-operated devices is 
necessary before the full im plications of 
their application are com pletely realised. 
Owing to  our secluded m ethod of pre­
paring and producing regulations, persons 
who m ay have used and studied the prin­
ciples of the devices never have an oppor­
tunity of expressing an op in ion ; they are 
presented w ith a  fa il acc<mpli in  the 
shape of a new edition. Representation 
then made cannot see the light before 
the next edition, or revisions, even if ac­
cepted. Is it too  m uch to hope that regu­
lations produced in the future mayT rest



492 THE ELECTRICIAN June 1, 1945

upon a rather m ore dem ocratic basis, 
and published in draft for  comment 
b y  all w ho m ay be concerned ? At 
present, regulations are conceived in an 
atm osphere of secrecy scarcely less than 
that accorded to international treaties; it 
is difficult to see w hy this should be con ­
sidered necessary.

Next, regarding location  of the point 
of application of voltage-operated protec­
tion. I t  is clear from the wording o f the 
regulation, that the device is considered 
to be som e sort o f main switch, or main 
circuit breaker, although the regulation 
relaxes to the point of suggesting circuit 
protection. Surely the proper place to 
apply protection is a t the apparatus; if 
wiring systems require inclusion ¡.hen a 
further device located at the main-swttch 
position m ight be contem plated. The 
report referred to above m ust receive a 
good mark in this connection, as it a t least 
shows one of the devices “  operated by  
very small leakage currents ”  placed bo- 
tween the distribution board and the 
equipm ent to be protected.

Group Protection

Most people still consider that group 
protection against overioad for lighting or 
small power circuits is adequate, although 
the ring-main and fus' d plug idea seems 
to  be overcom ing this to some extent. I’.ut 
it would never be advanced that motors, 
cookers, and so on should be grouped for 
overload protection ; w hy, then, should 
group protection against leakage be con ­
sidered? A  cooker is self-contained as 
regards overload protection, and should 
also be for leakage protection ; it follows, 
therefore, that the proper place for this 
protection is in the control unit. The same 
thing applies to the washing machine, and 
to any equipm ent located in vulnerable 
positions; it  need not, and should not, 
apply to each and every radiator scattered 
about the house, the m ajority of which 
need no earth leakage protection what­
ever.

Voltage-operated leakage protection will 
find its greatest field of application in  the 
rural area, where solid earthing conditions 
are adm ittedly difficult— and expensive. 
Lighting circuits in these areas can be 
catered for  by  means of insulated wiring 
systems, but individual farm  equipm ent 
will need leakage protection. It is con ­
sidered that in all cases local application 
o f  protection should be made available, 
if only to  ensure that faulty equipm ent 
alone is isolated. The idea of placing one 
leakage'circuit breaker at the main switch 
position, or even o f  applying it  to  sub- 
circuits, will n ot m eet requirements, as 
the total disconnection of supply on  the 
occurrence o f one earth fault cannot be 
contem plated.

I t  is pointed ou t that with this local 
method of application no objection  can be 
raised to  the utilisation o f conventional 
earth electrodes— water pipes or cable 
sheaths— although objectionable where 
group protection is applied, and for the 
reasons set out last month. I t  is essential, 
however, that no additional provision of 
solid earthing can be contem plated if water- 
pipe earths are to bo used, fo r  reasons that 
will bo obvious. It will be remembered 
that the N ote to Regulation 1006 appears 
to approvo of direct earthing in addition, 
to the use of leakage protection by  means 
of voltage-operated devices, bu t this must 
clearly lead to further difficulties in other 
directions.

This point is, however, closely bound 
up with the larger m atter of protective 
circuit check and testing, which m ust be 
dealt with in  m y notes next m onth. Suffi­
cient has probably been said, however, to 
indicate that the whole matter of circuit 
protection is overdue for consideration, in 
the light o f experience both  in this country 
and on the Continent. In passing, it  m ight 
be pointed out that some Continental rural 
installations utilise a socket— single- or 
three-phase incorporating leakage protec­
tion in addition, and this had, just before 
the war, en joyed what m ight be regarded 
as considerable popularity.

N A P IE R  “ S A B R E ” E X H IB IT IO N

The developm ent of the 2 400 H .P. Napier 
“  Sabre ”  engine which enabled “  T y ­
phoon ”  and “  Tem pest ”  aircraft to 
operate with devastating effect against the 
Germans in the final stages o f the war 
was briefly outlined by Sir George Nelson, 
chairman o f D . Napier and Son, L td ., at 
a private view  o f the Napier exhibition in 
the showrooms o f the English Electric Co., 
L td., Queen’s House, K ingsway, London, 
on M onday. Reference was also .made to 
the “  Sea Lion ”  engine for high-speed 
m otor boats, many hundreds o f which have 
given excellent service.

Am ong the exhibits o f electrical interest 
is an ignition tester, m anufactured b y  the 
English Electric Co., L td. This instrument 
was applied in the first instance as a rapid 
means of locating ignition faults in tank 
engines and it will be a valuable aid in the 
servicing .of civilian m otor vehicles after 
the war. The ignition tester gives a  com* 
plete indication on a cathode-ray oscillo­
graph o f  the condition o f every part o f the 
ignition, including each plug, w ithout re­
quiring direct access to either the plugs or 
the engine.

A nother instrument on view is a low 
tension 'booster coil, which replaces the 
hand starter m agneto for engine starting. 
It is manufactured under licence b y  R otex, 
Ltd.
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Steel Tank Rectifiers
Their Application to Radio Transmission Plants

A T  a meeting of the Institution of 
E lectrical Engineers on  M ay 24, two 

papers dealing with high voltage steel tank 
m ercury arc rectifiers, were read. The 
first, by  Mr. J . C. R ead, dealt with stcel- 
tank m ercury-arc rectifier equipments de­
veloped and built in tins country in recent 
years for the supply of high-voltage direct 
current for radio transmitters. The ar­
rangements adopted, and the reasons for 
them, were described in deta il; and an 
account was given of certain problems en­
countered in the developm ent o f these 
sets. The effect o f  the circuit adopted on 
some o f  the factors affecting backfire at 
high voltages was briefly discussed.

The second paper by  Mr. P. A . T. 
Bevan, described the types o f high-volt­
age steel-tank rectifier used in the higher- 
pow er radio stations constructed b y  the 
B .B .C ., including a recent type o f pump- 
less air-cooled equipm ent, and gave a re­
view  of .their performance in service. 
Appendices contained some analytical and 
design data for the various types of recti­
fier connection used in practice, smooth­
ing circuits, and grid-control features, with 
particular reference to stations in which 
rectifiers form ed the bulk o f  the load, and 
in which, owing to Class B  modulation, 
the load on the rectifier fluctuated over 
wide limits at syllabic frequency.

Mr. B. N. MacLarty (B .B .C .) said the. 
history of the developm ent o f these 
machines began in this country at the 
end o f 1932 when th eB .B .C ., was contem ­
plating the design o f the high power 1 500 
m. transmitter at Droitwieh and the 
question o f pow er cost was of pre­
ponderant importance. Three types of 
h .t. converter were available a t the time, 
but it was decided to adopt the steel tank 
rectifier on the score o f  efficiency, which 
was o f the order o f 96 per cent, as against 
84 or 85 per cent, for th e h .t. machine. 
The rectifier also had the advantage that 
it could be started up quicker than the 
machine, whioh meant that spare plant 
could be introduced with a far shorter 
programme break. A fter two years’  ex­
perience with the steel .tank rectifier, the
B.B.C. turned over to it  entirely but not 
without some regrets, because the h.t. 
m achine was almost 1 0 0  per cent, reliable 
and appeared to be able to carry on  for 
ever. For instance, the Brookmans Park 
sets, which were installed in 1929 were 
still running, and as far as could be seen 
would do another 50 years work.

Mr. W. T. Ditcham (M arconi’ s W .T . 
Co:, Ltd.) said that in 1928 he visited a 
certain chemical factory in Germany and

saw there a steel tank m ercury arc rectifier, 
operating at about 10 000 V . A t that time 
the m ercury arc rectifier was well known 
to us but was used principally for traction 
purposes. The M arconi Co. placed an 
order for a 400 kW , 1 2  000 V  equipm ent 
and it was installed in the Chelmsford 
laboratories in  1929 where it was used ex­
perimentally. The results were extrem ely 
satisfactory although naturally there were 
some troubles, and a  little later a  large 
number o f Continental broadcasting 
stations were fitted with similar equip­
ment. Rem arking that he had the im ­
pression— which m ight be shared b y  others 
— that any piece o f apparatus containing 
mercury vapour was likely to be tem ­
peramental, he doubted whether it  was 
appreciated that a  tremendous am ount 
of painstaking, and sometimes heart­
breaking, developm ent work was required 
to produce the reliable equipm ent described 
by  the authors.

Mr. J. E. Boul (English Electric Co., L td .) 
said that whilst a t first sight this subject 
m ight appear to be of interest only to 
radio engineers and users, with the growth 
of high frequency heating for industrial 
purposes, a larger field of interest had been 
opened up. .As regards the statement by 
Mr. Bevan that backfires occasionally 
occurred and were the principal obstacle to  
the simplification of the equipment, he 
asked in what direction it was fe lt that 
simplification would follow the developm ent 
of a rectifier which was immune from  back­
firing. A t the mom ent, he cou ld  only 
visualise the omission o f  the a .c. trip 
circuit for operation o f the high speed 
relay. Arc suppression and autom atic 
voltage recovery would presumably still be 
required to cope with transmitter faults, 
etc. In connection with the plea for sim­
plification implied by  Mr. Bevan, he asked 
whether radio engineers could give rectifier 
manufacturers any hope o f being able to 
dispense with the feature o f gradual restora­
tion of voltage following upon the applica­
tion of arc suppression to clear a transmitter 
fault. This would d o  m uch to pave the way 
for simplification of the rectifier auxiliary 
circuits, especially if output voltage ad­
justments could be confined to the trans­
form er tap-changer and the rectifier grids 
reserved for arc suppression. As regards 
the ignitron in relation to future develop­
ments, he suggested that its simplification 
had been over-emphasised. American ex­
perience a t voltages as low as 600 V  d .c ., 
had shown that anode baffling was 
necessary. Adm ittedly, there was no 
ionisation from  other sources during the
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negative half-cycle of anode voltage, but 
the rate of de-ionisation after arc extinction 
did n ot appear to be sufficiently rapid in 
the absence o f anode baffles to withstand 
the voltage jum p which occurred when 
com mutation of the arc released the anode 
from cathode potential. Backfires due to 
these conditions could, and did, arise.

Turning to Mr. R ead ’s paper he said he 
did not subscribe to the view  that with the 
pumpless type rectifier the com plication o f 
refrigeration or water cooling o f the air 
was either desirable, or necessary unless 

■ am bient temperatures exceeding 130 to 
140“ F. Were experienced. One factor 

favouring the pumpless type which had not 
received the attention it merited was that 
o f  maintenance. The omission of vacuum  
pumps , and vacuum  gauges and o f water 
cooling auxiliaries, had done m uch to 
simplify the auxiliary equipment— both 
electrical and mechanical— and this had 
been its principal advantage. I t  would 
be a retrograde step to introduce refrigera­
tion or water cooling of the air.

Mr. E. Gallizia (G .E .C .) emphasised that 
the developm ent of the high voltage 
pumpless rectifier was entirely a  British 
venture, and asked the authors whether 
there would be any difficulty in storing 
these rectifiers for, say, 1 2  m onths, and 
then putting them immediately on load, or 
were the best results obtained when the 
apparatus was kept in continual use? He 
also stressed the im portance o f designing 
the equipm ent as a whole to avoid the 
possibility o f other parts reducing the per­
formance o f the rectifier.

Dr. W. G. Thompson (G .E .C .) said the 
papers were the m ost clear and frank ex­
position of the problem  o f the high-tension 
mercury arc rectifier that had ever 
appeared in the British, Am erican or 
Continental Press, and it was a measure 
o f the confidence of the rectifier m anufac­
turers that their engineers were prepared 
to com e forward and discuss troubles find 
show how they had been overcom e. W ith 
regard to  backfire, he suggested that in 
this country we looked to  a  higher stan­
dard of prevention than did the Americans, 
but with the pumpless rectifier it was 
essential to  reduce backfire to tho absolute 
minimum. As regards the autom atic 
restoration o f  voltage, so far as operation 
was concerned, there was no new pheno­
menon, but in the m ercury arc vapour 
there was a new medium with which to 
establish tho necessary’ dielectric strength.

Mr. H. T. Ram say (M .O. Valve C o - 
Ltd.) said that Mr. R ead ’ s paper convoyed 
the impression that the hoGcnthodo 
mercury’ rectifier was lim ited in size to 
50 kW , but some dozen were in service in 
this country and elsewhere of 150 and 
200 kW  capacity. H e thought the.

econom ic range would be from  150 to  200 
kW , although below that there was a field 
for other purposes. Tho comparison 
between thè hot-cathode and steel tank 
types of rectifier was o f groat interest 
because at thé m om ent it was by no means 
clear which type would be used on a given 
job.

Mr. S. G. K ing referred to the possible 
use of the steel tank rectifier for industrial 
heating with powers o f the order of 1 0 0 0  
kW  at radio frequencies. Developments 
in this direction might also have a bearing 
on the radio transmitter as it was now 
known. Pictures had been shown of a 
tank on which were hung a num ber o f com ­
ponents, but at the m om ent they were all 
at high voltage. I f  ra d io . equipm ent users 
could possibly take tho positivo as earth 
and the negative as tho high tension, it 
would very m uch sim plify the rectifier, 
although he adm itted there would bo diffi­
culties. B ut there would be no isolating 
transformers and the rectifier itself • would 
be able to  be stood on  the ground ; the size 
of the enclosure would also bo very m uch 
reduced. It would be interesting to have 
the views of the authors on  the use of 
these devices for inversion from  50 cycles 
to  frequencies, o f the order o f 1 0 0 0  or 2  0 0 0  
cycles. H e had in mind induction heating, 
for which reliable machines were available 
at the present time. There were some of 
1 500 k W  capacity in this country, running 
at 1 0 0 0  cycles, and the efficiency was 
89 per cent, at full load, although it  fell 
away considerably at half-load.

Mr. J. L. North remarked that ho was a 
little irritated b y  one or two things the 
authors had said. They had stressed the 
extreme simplicity of tho metal-clad unit—  
meaning the tank unit— and suggested that 
developm ent would continue on this basis; 
personally he did not think that was neces­
sarily so. In his view, the interior o f the 
pumpless rectifier tank was extrem ely 
com plicated. Mr. Bevan had stated that 
so far as he was aware no fully grid- 
controlled high-voltage units o f  the 
m ercury-vapour hot-cathode and glass 
bulb rectifier type had been constructed 
with ratings suitable for high power broad­
casting duty. As a matter of fact there 
was installed in 1938 a water-cooled glass 
bulb 500 k W  rectifier for broadcasting. 
There was some trouble at first, but it was 
overcom e by  an alteration to the grid 
control circuit, and another glass bulb 
rectifier o f the same type was installed 
which gave better results than did the 
steel tank type. W ith regard to smaller 
units. 50 kW  glass bulb cold-cathode 
rectifiers were available, and experiments 
were going on with 100 and 150 k W  types 
which would certainly be seen in this 
country within the next twelve months.
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The
Importance of Consulting

F OLLOW ING the annual general m eet­
ing of the Association o f  Consulting 

Engineers, on  M ay 24, a luncheon was held 
a t the W aldorf, Hotel, London, with Mr, 
David M. W atson, in the chair, supported 
by  among others, Mr. I. A . Kirkpatrick, 
Chief o f the Control Commission for Ger­
m any (British Element) ; Mr. Spencer 
Summers, Parliamentary Secretary, D e­
partm ent of Overseas Trade ; Sir Herbert 
Williams, M .P. ; Mr. Arthur ¡Mullins, Con­
troller General, Departm ent o f Overseas 
Trade, and Sir Percy H erbert Mills, head 
of the Econom ic Section of the Central 
Commission for Germany.

Mr. Spencer Summers stressed the im ­
portance o f overseas trade for the future 
o f the country, and said that it was not yet 
sufficiently appreciated that the additional 
burdens brought about by  *the war and 
which we had to  bear could on ly be over­
com e by  increased exports. During the war 
we had im ported goods o f all kinds on credit 
terms. Those countries which had sent 
the goods believed that the on ly satis­
factory paym ent for them would be b y  re­
ceiving goods from  us in exchange. I t  was, 
however, necessary to exercise some caution 
and discretion in speaking of exports, in 
that before the manufacturer could play 
his part and transfer his operations front 
war to peace, there were many things he 
needed but which as yet he could not have. 
M ore men and materials were required. 
The spearhead o f  British trade abroad was 
the consulting engineer, for it was he who 
first made contact with averseas projects. 
It was the desire o f  his departm ent to 
facilitate the ambitions of both  the con ­
sulting engineer and the manufacturer, 
and to this end his department was con­
cerned, not with politics but with trade.

'Dr. J . F. Crowley, a member of the 
association, said that the best engineering 
m achinery was made in this country, and 
the designers in our engineering works had 
contributed as much as anybody to the vic­
tory we had just celebrated.

A tribute to the profession was paid by 
Sir Herbert Williams, w ho likened the con­
sulting engineer to Cæsar’ s wife. H e was 
the person the customer had to  trust, and 
he occupied the same status as the doctor, 
the lawyer and the accountant.

Needs of the Continent

Mr. W atson, said that the problem s in 
connection with reconstruction were o f  vast 
proportions. The volume o f work to be 
done in the devastated countries alone was 
o f  unprecedented magnitude. Though 
consulting engineers were all very busy

\.C.E.
Engineers in W o rld  Trade

and had as m uch to do ip this country as 
they could possibly manage, he was never­
theless convinced that their help would be 
urgently required abroad. It m ight not 
in the circumstances be possible to 
undertake such work by established 
methods or without sacrifice; but the con ­
sulting engineer’s experience was such that 
ways and means would be found whereby 
the work would b e  done. The shortage 
o f staff was a very real trouble. ,

Sir Cyril K irkpatrick, pasLchairman of 
the association, also spoke.

Illuminating Engineers

T H E annual m eeting o f the Illuminating 
Engineering Society was held in Lon­

don on M ay 15, when the president, Mr. E. 
Stroud, in presenting the annual report 
drew attention to the progressive growth 
in membership, which now exceeded 1 600, 
and to  the fact that ten centres and seven 
groups were now in operation. Centre 
status was about to be  granted to the re­
cently form ed groups in Edinburgh and 
Liverpool, and since the opening o f  the 
present year a new group had been formed 
in Halifax. Reference was made to  the 
successful publication o f the Lighting R e­
construction Pamphlets, now  six in number. 
It was recalled that during the past year 
an increase in subscriptions, to provide for 
extension o f  administrative arrangements 
at headquarters and to  facilitate the de­
velopm ent o f  post-war activities, had been 
approved by  members. In this connection 
the Council had appointed, as secretary of 
the society, Mr. R aym ond Pye, the hon. 
secretary of the Leeds Centre, whom, it 
was hoped, would enter upon his duties in 
July. A  resolution approving the adoption 
of the report and accounts was proposed by 
Mr. ■ A. E. Darlington, seconded b y  Mr. 
S. D . Lay, and declared carried unani­
m ously.

In  the course o f the meeting it  was re­
ported that new officers and members of 
Council for the forthcom ing session would 
be Mr. H. C. W eston, president; Messrs. 
Howard Long, H. E . Chasteney, and J. M. 
Waldram, vice-presidents; Mr. N. V . 
Everton, hon. treasurer; Mr. J . S. Dow, 
hon. secretary and Messrs. J . N. Alding­
ton. M. G. Bennett, W . M. H am pton, A.
G. Higgins, J . S. Preston, A. J. Pashler, 
E . B. Sawyer, W . S. Stiles, W . D . W right, 
members o f Council.

A fter the transaction o f  formal business 
had been com pleted, an address on Daylight 
and its Penetration into Sea W ater, was 
delivered b y  Dr. W . R . C . Atkins, F .R .S .
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News in Brief
I.E .E . London Students.— A R iver Day 

will be held on  July 22, when the “  R ich ­
m ond Belle .”  will leave R ichm ond at 10.30 
a .m ., proceeding upstream as far as W al­
ton. Catering arrangements will be an­
nounced later. Tickets, 9s. single, ex­
clusive o f refreshments, are available from  
Mr. G. H . S. M ogford, the Entertainments 
Secretary.

X-Rriy  Installation.— The Worcestershire
C.C. is to install X -ra y  apparatus a t the
Oldbury dispensary at _________
a  cost o f £ 1  2 0 0 .

Humber Lighting.
— The Conservancy
Board at Hull has ap­
proved the recom ­
mendation relating to 
the restoration, at 
peace-tim e brilliancy, 
oi navigational lights 
on the Hum ber, and 
also of the peace-time 
lighting a t dock en­
trances and on piers 
and jetties.

I.E .E . Transmission 
Section.— An informal 
dinner is to  be held 
at the Connaught 
R o o m s ,  L o n d o n ,
W .C .l, on June 19, at
S.30 for 6  p .m . The l— -  ........... .............
charge for tickets will
be 1 2 s. 6 d. each, including gratuities, but 
exclusive of wines.

New I.E .E . Measurements Group.— The
I.E .E . Council has sanctioned the form a­
tion of a  Measurements Group in the 
N orth-W estern Centre. An informal meet­
ing of the Group was held in the Engin­
eers’ Club. A lbert Square, Manchester, on 
May 30.

Electric Farm ing in Cheshire.— Sixty 
Cheshire farmers and members of the. St. 
Helens E lectricity Committee, a few days 
ago, visited the all-electric farm of J. 
H eyes and Son, a t Rainford. Mr. T . S. 
Parkinson, deputy borough electrical en­
gineer, Mr. Tom linson and M r. B. Heyes 
explained and dem onstrated the advantages 
o f  electrical m ethods in various farm opera­
tions including grain drying, pea vining, 
sterilising and milking.

Electricity in Fleetwood.— Addressing the 
I.M .E .A . Council a t Fleetw ood recently 
the Mayor, Coun. W . W ard, vice-chair­
man o f  the electricity Committee, said 
Fleetwood was an exam ple o f what could 
be accom plished in electricity supply under 
the guidance o f a com m ittee and engineer 
who were mem bers of the I.M .E .A . All 
street lighting and the hulk o f  cooking was

electric. Tho inland lighthouse was also 
electrically lit b y  a 60 W  lamp.

Hammersm ith Cooker Supply.— The
Chief E lectrical Engineer has been in touch 
with a num ber of manufacturers w ith re­
gard to tho supply of electric cookers, and 
has been inform ed that, for the time be­
ing, there is no likelihood o f obtaining 
cookers of the post-war type.

Golf Competition.— The Council o f the 
Birmingham Electric Club has decided to 

r e c o m m e n c e  the 
 j series o f golf com pe­

titions, and a meeting 
is to b e  held on  June 
25 at W alm ley Golf 
Club, com m encing at 
4 p.m . The entrance 
fee will be 2 s. 6 d., 
the green fee, Is. 6 d. 
and the charge for 
supper, 3s.

Telephone K i o s k  
Lighting Charges.—  
Tho H ackney E lec­
tricity Committee re­
ports that the ques­
tion o f  a suitable 
charge for lighting 
p u b l i c  telephone 
kiosks has been con­
sidered b y  a repre- 

  ...........  i sentative body  o f un­
dertakings in the

London area, which suggests a charge o f 
35s. per annum and the Committee con ­
siders this is a reasonable tariff. The
previous charge was £ 1  1 1 s. 6 d. per
annum. In H ackney approxim ately 120 
kiosks are affected.

X -R a y  Crystallography.— B y the courtesy 
o f  Prof. C. E . Tilley, F .R .S ., and of Prof. 
Sir Lawrence Bragg, F .R .S ., a summer 
school in X -ra y  crystallography will be
held again this year in the D e­
partment of Mineralogy and Petrology, 
Cavendish Laboratory, Cambridge. The 
school will be held from  Septem ber 3 to 
14 inclusive! A  detailed syllabus and form  
o f application m ay be obtained from Mr.
G. F. Hickson, Stuart House, Cambridge.

Severn Barrage Schem e.— Mr. T om  
Smith, when joint-Parliamentary Secretary, 
Ministry of Fuel, stated recently in the 
House o f Commons that no Government 
decision had been taken on  the Severn 
barrage schem e but the proposal had not 
been shelved. The Minister, Mr. Smith 
added, had not com pleted consideration of 
the report o f  the experts on  the scheme, 
but the report suggested that the barrage 
was feasible. I t  would involve an expen­

diture estimated at £47 000 000.

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

JP May 28, 1920 : I t  is announced  
that the Radio Corporation of New  
Y ork has purchased about 6  000 
acres o f land at R ock y  Point, Long 
Island, for the erection of what 
will be the largest wireless station  
in the world. It will cost 
520 0 0 0  0 0 0 , and will be able to  
com m unicate with France, Ita ly , 
Poland, Scandinavia, Germany 
and Argentina. The wireless 
station at Nauen is the biggest 
now operating but that at 
Bordeaux, with eight 800 ft. 
towers will be bigger. R ock y  Point 
will even  surpass Bordeaux.
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Electricity Supply

497

Tynemouth.— The Electricity Commit­
tee is seeking sanction to borrow £3 230 for 
extensions.

Stoke Newington (London).— The E lec­
tricity Com mittee is to extend mains a t a 
cost o f £142 to supply temporary houses 
and a factory in Cowper Road.

Glusburn (Yorkshire).— The Council has 
asked the Electrical Distribution of Y ork ­
shire, L td ., to  table proposals for an all- 
electric street lighting service.

Darlington.— Application is being made 
to the E lectricity Commissioners for sanc­
tion to borrow £ . 1 0  0 0 0  for installing coal- 
handling facilities at East Mount.

Victoria (British  Columbia).— Central 
electric stations generated 245 908 000 
kW h o f pow er in January, com pared with 
231 958 000 kW h in January, 1944.

Keighley.— The Electricity Committee 
recommends that the existing basic charges 
o f  electricity to pow er consumers be in­
creased 5 percen t., and 10 per cent, on all 
other charges for consumption of . elec­
tricity.

Stoke Newington (London).— The Elec­
tricity Committee recently asked for the 
observations o f the E lectricity Commis­
sioners on  a proposal to abolish discounts, 
and is now inform ed that the Commis­
sioners have no objection  thereto.

Billingham-on-Tees.— The North-Eastern 
Electric Supply Co., L td ., has asked the 
U .C. to indicate the extent to which elec­
tricity is likely to be used in 300 houses

to be built at Billingham Junction and 
also the internal fittings to  be provided.

Saint John, New Brunswick.— I t  is an­
nounced that the central electric stations 
have expanded their power ou tput con ­
siderably this year over last, the January 
production being £53 060 000 kW h, com ­
pared with 32 514 000 kW h in January
1944.

Bedford.— It was reported a t a  recent 
meeting o f  the Electricity Committee that 
the latest increase o f  3s. 6 d. per ton  for 
coal represented an aggregate increase of 
about £ 1 2  600 per annum, o f which ap ­
proximately £4 500 would be  recoverable 
from  the power consumers under the coal 
clause in the tariff o f charges. Since the 
outbreak of war the cost o f coal had in­
creased b y  97 per cent., which represented 
an additional expenditure o f  £ 8 6  0 0 0  per 
annum.

□artford.— Representations and quota­
tions received from  the South Suburban 
Gas Co., and the electricity department, 
have been considered b y  the Housing Com- 
mitteo with reference to the supply to  tem­
porary houses as follows : Gas, cost o f  lay­
ing services £650 12s. 2 d .; estimated cost 
to consumer, 3s. 2d. per w eek ; meter rents 
l id .  per week. E lectricity : Laying of 

service, no ch arge; estimated cost to con ­
sumer, 2 s. l id .  per w eek ; estimated cost 
(including lighting) 3s. 3d. per week. The 
committee recommends that electricity be 
installed for lighting, cooking, wash-boilers 
and refrigerators.

Contracts Open

W E give below the latest information 
regarding contracts for which tenders 

are invited. In the case o f overseas con­
tracts, particulars are to be had from  the 
Department of Overseas Trade, Millbank, 
London, S .W .l (oom er H orseferry R oad), 
unless otherwise stated.

Barking B.C., June 4.— Supply, delivery 
and erection of 6 . 6  k V  switchgear. Speci­
fication from  the Borough Electrical Engin­
eer, R ipple R oad, Barking.

Manchester City Council, June 5.— Sup­
ply and erection of low-ipressure pipework—  
Stuart Street, generating station (Speci­
fication N o. 828); 10 000 kV A  transformer 
— Denton (W est) sub-station (Specification 
No. 829). Particulars from  Mr. R . A . S. 
Thwaites, Electricity Department, Town 
Hall. Manchester, 2 ; deposit, £1 Is. each 
specification.

Seabam U.D.C., June 6.— (1) Supply 
and laying of approxim ately 2  0 0 0  yds. o f

l.t. 600 V  cable and (2) supply, erection 
and making up o f three overground 
disconnecting boxes. Particulars from  the 
Electrical Engineer, Blandford Place, 
Seaham.

Dunbar, B.C., June 9.— Supply1, delivery 
and installation of street lighting equip­
ment, including poles, lanterns, wiring, 
and control gear. Specifications from  the 
Burgh Surveyor, Town House, Dunbar.

Leeds Waterworks Department, June 11. 
— Supply of two electrically-driven centri­
fugal pumps, 700 g.p.m ., with motors and 
float-operated switchgear. Particulars from  
the Manager and Engineer, W aterworks D e­
partment, Civic Hall, Leeds, 1.

Amble U .D.C., June 14.— Supply, laying 
and jointing of l.t. mains and distributors, 
supply, erecting and connecting o f feeder 
pillars and laying, jointing and connecting 
o f services. Specification from  Mr. W . C. 
R oy , E lectricity Department, Dilston Ter­
race, Am ble, Northumberland.
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Industrial Information
“ Look to Your Lights.”— Under this title 

the E .D .A . has published an illustrated 
booklet emphasising the need for planned 
effective street lighting and giving guid­
ance to local authorities in the matter.

E. K. Cole, Ltd.— The head office o f 
E . K . Cole, L td ., has returned to E kco 
W orks, Southend-on-Sea, and matters re­
garding sales, export, publicity, secretarial 
and accounts should be referred to that 
address. Telephone: Southend 49491.

A .E .l. News.— The May num ber of this 
magazine contains a report of the annua1, 
meeting of the Associated Electrical Indus­
tries, Ltd., and accounts o f staff and em­
ployees’ activities and news from the com ­
panies in the group.

B .E .A .M .A . Contract price Adjustment 
Formulae.— For the purposes of calculating 
variations in (a) rates o f  pay, the rate of 
pay for adult male labour at April 25 shall 
be  deemed to be  9 5 s .; (b) costs o f material, 
the index figure for intermediate products 
last published b y  the Board o f Trade on 
■May 19 is 181.0 and is the figure for the 
m onth of April, 1945.

Production and Engineering.— The May 
issue o f the bulletin of the Ministries of 
Labour and Production, has am ong its 
features articles on the flow packing sys­
tem, coil winding under quality control, 
hinged form  dies, the use o f propane or 
coal gas for cutting steel and iron, release 
and resettlement, and simplified working 
drawings.

Selling Prices of Raw  Mica.— In order 
to bring its selling prices of mica more 
closely into line with its current purchase 
costs, the Ministry of Supply has in­
creased as from May 30, the prices at 
which m ica is sold by  its agents, Mica Dis­
tributors, L td ., for U .K . consumption. 
The prices of all mica, except splittings 
and scrap (for grinding), have been raised 
b y  50 per cent, on recent leve ls ; the 
prices o f m ica splitting have been raised 
b y  331 per ce n t .; prices of scrap (for 
grinding) remain unchanged.

Bradford's “  V E  ”  Illuminations.— Last 
autumn the electricity departm ent made 
a start on the design o f some simple, 
but topical, illumination devices for 
VE -D av. Because o f the necessity for 
conserving fuel, labour and materials, it 
was only possible to cover features of 
special interest, so the Tow n Hall and the 
departm ent’s power station, main show­
rooms and head offices were selected for 
the purpose. The Town Hall schem e, in­
cluding the head o f Mr. Churchill, with 
a big cigar, form ed the m ajor attraction. 
I t  com prised about 900 lamps, and the 
two wings each measured approxim ately

60 ft. by 30 ft. B y  the floodlighting of 
the Cathedral, R oyai Infirm ary and Ceno­
taph, some pleasing results were obtained. 
A t the Cathedral twelve 1 000 W  units, 
and at the R oyal Infirm ary fourteen such 
units, wore em ployed.

B .E.S.T .E .C . Inauguration.— A recep­
tion to inaugurate the British Engineers’ 
Small Tools and Equipm ent Co., L td ., was 
held at Claridges H otel, London, on May

“ V E ”  illuminations at Bradford Town Hall

25. Mr. H . H . Harley (chairman of the 
com pany) received the guests, who in­
cluded trade counsellors and representa­
tives o f trade delegations from  overseas, 
and later gave an address o f  welcome. Mr. 
H. P . Potts (vice-chairman) outlined the 
aims and objects of the organisation, and 
said in B .E .S .T .E .C . they believed they 
had ail instrument to secure the right se­
lection o f overseas agents and to support 
and supervise their efforts ; a  medium 
which would provide for its mem bers close 
contact with overseas and home Govern­
m ent departments with overseas buyers, 
with current legislation affecting overseas 
business, im port duties, exehango restric­
tions, and so on, and to  conduct specialised 
market research. There would also be in­
terchange o f inform ation am ong members. 
Mr. D . H . Lyal, D irector of the Departm ent 
o f Overseas Trade, said they welcom ed
B .E .S .T .E .C . and any other com bination 
o f British manufacturers to  develop trade 
connections all over the world. They be­
lieved that as the result o f such com bina­
tion there would be greater strength, 
greater penetration into . overseas mar­
kets and consequently a m uch higher 
appreciation of what the U nited K ingdom  
could do. Overseas sales organisations 
should be examined for weak links. Mr. 
Philljp Scott, organiser of the British E x ­
port Trade Research Organisation, said 
they hoped to be able to co-operate with
B .E .S .T .E .C . and any other organisation 
which had for its ob ject the im provem ent 
and maintenance o f British overseas trade.
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M a r s h a l l  S o n s .— I n t m .  d i v .  3 J %
( s a m e ) .

A e r o n a u t i c a l  a n d  G e n e r a l  I n s t r u ­
m e n t s  L t d .— I n t m .  d i v .  6 J %  ( s a m e ) .

C a w n p o r e  E l e c t r i c  S u p p l y  C o r p o r a ­
t i o n .— Second intm. div. on ord. 3% .

G e n e r a l  E l e c t r i c  C o. L t d .— Permission 
to deal in £2 000 000 41% “  C ”  pref. stk. 
has been granted.

B r i t i s h  T h e r m o s t a t  Co. L t d .— Fin. on 
ord. 1 1 % (same), mkg. 18£% (same). 
N et pit. to Jan. 31, £36 486 (£34 799).

L o n d o n  E l e c t r i c  W i r e  Co. a n d  S m i t h s  
L t d .— Fin. div. on ord. 5£% , mkg. 7J% 
lor yr. (same). Intm . 2% in respect of 
current yr.

C a l g a r y  P o w e r  (M ontreal)— Net income 
1944 §455 354 (§432 586). Prefd. div. 
§354 000 (same), surplus §495 749 
($394 395).

A l t r i n c h a m  E l e c t r i c  S u p p l y  C o., L t d . 
— Accts. for 1944 show net p it. £25 701 
(£25 450). T o fin. on ord. £4 000 and defd- 
£4 000. fwd. £15 583.

N e w a l l  E n g i n e e r i n g  C o . L t d .— F i n .  
div . on ord. 20% , mkg. 30% (intm. 5% 
before reorganisation, and 30% after). Pft. 
to Mar. 31, £34 578 (£30  481).

E l e c t r i c a l  F i n a n c e  a n d  S e c u r i t i e s  
(assoc, with British Electric Traction).—  
Fin. 6 % (same), and bonus 3 i%  (same), 
mkg. 13J% (same). P ft. 1944 £74 027 
( £ 6 8  184). Fwd. £76 905 (£64 003).

S t e w a r t s  a n d  L l o y d s , L t d .— After 
chargg. E .P .T . and inc.-tax, war damage, 
deb. int. and redemptn., net p ft. for 1944, 
£1 989 836, £390 761 increase. D irs.’ fees 
take £15 000 (same), benefit fund and pen­
sions £131 133 (£129 409) and deprecn. 
£624 612 (£638 609), and net credit bice. 
£1 219 091, £203 034 increase. Carry-fwd., 
£254 299.

- E v e r  R e a d y  Co. ( G t . B r i t a i n ) ,  L t d .—  
Earngs. for yr. to Mar. 3 Hast show decrease 
o f £72 631 at £747 745. D irs.’ remuneratn. 
takes £28 350 (£28 320), written off
buildgs., plant, etc., £130 460 (£170 243). 
R et bice. £588 935 (£621 813). Transfer 
to  res. £145 800 (£178 247). Staff fund 
receives £14 000 (same) and donatns. 
£2 208 (£2 036). Divs. on pref. and ord. 
£424 161 (same). Carry-fwd. £106 284 
(£103 518).

L a u r e n c e  S c o t t  a n d  E l e c t r o m o t o r s  
L t d .— Tradg. p ft. 1944, (after E .P .T .) 
£139 310 (£142 362). To deprecn. £26 182 
(£28 369), d irs.’ fees £1 200 (same), war 
dam age £1 S06 (£3  289), lvg. net -p ft . 
£110 032 (£109 504): T o  pref. redemptn. 
res. £ 6  600 ( £ 6  6 S8 ), pref. div. £4 113 
(£4  256) net, “ A ”  and “ B ”  ord. div. 
12J-% £25 062 (same), tax  1945-46 £56 000

(£54 000), pensions £5 000 (same), staff 
annuity £2 500 (samo), to reserves £10 600 
(£10 608), fw d. £7 029 ( £ 6  871).

E d m u n d s o n s  E l e c t r i c i t y  C o r p o r a ­
t i o n  L t d .— The report o f the directors 
for the yr. ended Dec. 31, 1944, includes 
the following statistics : Total consumers
connected at end of yr. 504 433 (496 989); 
units sold to domestic and commercial con­
sumers, average per consumer, 1 0 0 0  
(813); averago price per unit sold, all 
purposes, l'.OSd. (1.04d.), dom estic and 
commercial, 1.94d. (2 .12d .); average cost 
o f coal per ton, 37s. (33s. 9 d .) ; installed 
capacity o f generating stations 586 000 k W  
(551 000 k W ); mains laid at end of yr., 
14 477 miles (14 155 miles). Units 
generated at the corporation ’s own power 
stations numbered 2 554 millions (2 361 
millions), while units purchased from  out­
side sources totalled 857 millions (b75 
millions). The total o f the maximum 
loads to meet the requirements of the cor­
poration ’s own consumers was 612 0 0 0  kW  
(567 000 kW ) and the load connected to 
mains, 2 395 000 kW  (2 233 000 kW ). For 
the yr. ended D ec. 31, 1944, the gross 
rev. from  the sale of current was 

(Continued on page 500)

Metal Prices
Monday,

Copper—  Price.
Best Selected (uom.) per ton £60 10 0 
Electro Wirebars ... • „  £62 0 0
H .O .‘Wires, basis ... per lb.
Sheet ... . . .  „  H ind .

Phosphor Brome—
Wire(Telephone)ba5is „  Is. Oftd.

May 28. 
Inc. Dec.

Brass (60/40)—
Rod, basis................  „
Sheet „  ................  „ —- —- —
Wire „  ................ l id . — —

Iron and Steek—
Pig Iron (E. Coast

Hematite No. 1)... per ton 
GalvanisedSteelW ire 

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

£7 13 6

£28 5 0
Mild Steel Tape 

(Cable Armouring) 
basis 0.04 in. ... „ £20 0 0

Galvanised SteelWire 
No. 8S .W .G . ... £26 0 0 __ __

Lead Pig—
English ................  „ £26 10 0 _
Foreign or Colonial ,, £25 0 0 — —

Tire—
Ingot (minimum of 

99.9% purity) ... „ £303 10 0
Wire, basis................ per lb. 3s. lo a ; — —

Aluminium Ingots ... per ton £85 0 0 — —
Speller.............................  „ £25 15 0 — —
Mercury (spot) Ware­

house ................ per bott. £69 15 0 — —
Prices of galvanised steel wire and steel tape supplied by 

the C.M.A Other metal prices b y  B.I. Cables Ltd.
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£11 358 823 (£10 015 564), appropriation
for taxation, £1 076 612 (£1 222 729),
con. net p it ., £758 553 (£709 895), in­
creases in balances carried fwd. by sub- 
sids. £109 024 (£58 041); net pft.,
£535 151 (£541 374).

A t the annual meeting to be held on 
Juno 8 , the following figures for the year 
ended Mar. 31, 1945, will be subm itted 
for ap p rova l:— N ot p ft ., after providg. for 
taxatn., deb. and loan int. and deb. stks. 
redem ptn., £538 065 (£545 892), amt.
brot. fwd. from  previous yr. £178 633 
(£176 582), amt. available for appropriatn. 
£716 698 (£722 454). The appropriates, 
made mid those now recom mended a r e : 
divs. on prof. stks. £118 821 (£118 821), 
trans. to gen. res. £ 2 0  0 0 0  ( £ 2 0  0 0 0 ), intm. 
divs. on ord . stk. 2J% , £ 168 750
(£168 750), fin. divs. on ord. stk. 3|%
£236 250 (£236 250), leavg. £172 877
(£178 633) to be  carried fwd.

Commercial
Satisfaction

P a r k i n s o n , P o ls o n  a n d  C o. L td ., E ast­
bourne, m otor engineers, and electricians.—  
Sat’ns. May 7, £7 500, reg. Feb. 15, £1 000, 
reg. N ov. 16, 1936, and £500, reg. Sept. 
27, 1944.

Order on Application for Discharge
T rf,w , Donald A. M ., 36, Binley Avenue, 

Bintey, Coventry, lately carrying on busi­
ness a t 59, Primrose Hill Street, Coventry, 
under namo o f Trew  Electrical Service, 
electrical dealer. Date o f order April 16,
1945. Bankrupt’s discharge granted sub­
ject to his consenting to judgm ent being 
entered against him by the Official Receiver 
for £75.

Applications for Discharge
B r id g es , Sidney W alter, 37, Melgund 

R oad, H ighbury, N .5, and lately carry on 
business as British and American R adio 
Service Co., 10 and 11, Field Place, St. 
John Street, Clerkenwell, E .C .l , and 219, 
Pentonville R oad, N .l ,  a ll London, radio 
and electrical dealers. Date o f hearing, 
June 7, 1945, 11 a .m ., Bankruptcy B uild­
ings, Carey Street, London, W .C .2.

K ennedy , Percy Sherbon (trading as 
Martin and Com pany), 102, EUgh Street, 
Stoke Newington, London, electrical engin­
eer. Date of hearing, June 7, 1945, 11 a .m ., 
Bankruptcy Builfhngs, Carey Street, L on ­
don, W .C .2.

D r u r y , James' Denvir, 23, Strathmore 
Drive, Great Crosby, near L iverpool, and 
lately carrying on  business under the style 
o f “  Mersey E lectrics,”  and “  Drury 
B rothers,”  a t 64, Brasenose R oad, Bootle, 
electrical engineer. D ate o f hearing, June

B r i t i s h  E l e c t r i c  T r a c t i o n  C o., L td . 
— Fin. div. on  defd. ord. 30% less, tax , 
mkg. 45% for yr. (same). R ev. for yr. 
ended Mar. 31, £779 608 (£767 962).
A fter deducting gen. exes., etc ., and deb. 
int., and providg. £317 791 (£312 677) for 
inc.-tax, there remains for appropriatn. 
£323 737 (£316 441). Dirs. also recom ­
mend div. o f 5%  on 6 % particg. pref., 
mkg. 8 % (same) for yr., and.4% on 8 %. prefd.

S u p e r h e a t e r  C o., L t d .— N et pfts. for 
1944, £128 031, £16 426 increase. Balce. 
includes £ 6  987 (nil) div . fiom  subsidy. Pref. 
redemptn. takes £5 752 (£5 357), pref. res. 
£3 500 (£2 975), future taxation £72 500 
(£70 500), ■ war continges. £2 802 
(nil), patent rights £2 500 (nil), developm t. 
£3 000 (nil), publicity £3 000 (nil), pref. 
divd. £7 624 (£7 822), intm . 12J% on ord ., 
£ 8  203‘ (same). Fin. ord. divd. 27£% , mkg. 
40% , less ta x  (25% , m kg. 374% ). Carrd. 
fwd. £18 930 (£17 828).

Information
27, 1945, 10.30 a .m ., The Court House, 
Hunter Street, Liverpool 3.

Notice of Dividend  
E l e c t r i c a l  U t i l i t i e s  L t d . ,  Rosedalo 

W orks, Rosedale R oad, R ichm ond, Surrey. 
First dividend 4s. per £, payable June 2 2 , 
1945, a t 10-11, Park Place, St. Jam es’s 
Street, London, S .W .l.

Com ing  Events
Monday, June 4.

In s t itu t io n  o f  E le c t r o n i c s —Royal Society 
o f Arts, John Street, Adelphi, London, W.C.2. 
Lecture, “  Principles o f Triode Design,”  J. H. 
Fremlin. 5.30 p.m.
Tuesday, June 5.

I.E.E., RADIO S ection .—W aldorf Hotel, 
London, W XJ1 Inform al luncheon. IS.30 fo r
I p.m. I.E.E., N.W. CENTRE.—Manchester.
Annual meeting. “  The Place o f Radiant, 
Dielectric and Eddy-Current Heating: in the 
Process Heating Field,”  L. J. C. Connell, O. W. 
Humphreys and J. L. R ycroft. 6 p.m.

I.-E_E., SCOTTISH CENTRE.—Glasgow. Post- 
W ar Planning Committee’s  report on Part- 
Tim e Education, introduced by D. B. 
Hoseason. 6.15 p.m.
Wednesday, June 6.

I.E.E., S c o tt ish  c e n t r e —Edinburgh. Post- 
W ar P lanning Committee’s  report on Part- 
Time Education, introduced by  D. B. 
Hoseason. 6 p.m.
Thursday, June 7.

A.M.E. AND M.E., S. WALES BRANCH — 
Control Room. Roath Power Station. Visit 
to power station, 3 p.m. ; annual m eeting, 
5 p .m .

Saturday, June 9.
INSTITUTE OF ECONOMIC ENGINEERING — 

W aldorf Hotel, London, W.C.2. Discussion. 
"C o-ord in ation  in F actory  Adm inistration,”  
opened by P. M. Garnier. 2JO p.m.
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WHEN CHANGING YOUR FACTORY 
LAYOUT 
plan to use 
Rawlplug 
Fixing Devices

Ratclplugs,  Ratal drills, Rawlbolts, Per­
cussion Tools, Rawldrives, Rawlplastic, 
W hite Bronze PlugSy Bolt Anchors, 
Screw Anchors, Cement-in Sockets, 
Boring Tools, Tile Drills, Electric 
Hammers, M echanical Hammers, Sol­
dering Irons, Toggle Bolts and m any  
products o f  Industrial and Domestic 
utility.

Y/rite for Technical Literature to :—  

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

When a changeover in machine positions 
is made in a Works all sorts of problems 
crop up. Machines have to be fixed in awk­
ward positions, switchgear has to be tucked 
away in a small cubby hole, wiring is less 
conveniently placed for fixing under th e  new 
lay-out. Rawlplug Fixing Devices can solve 
all these fixing problems for you, simply and 
economically. There is a Rawlplug for every 
size of screw. They are suitable for any type 
of fixing work from electric wiring to light 
machinery, and of course Rawlplugs are quickly 
and securely fixed. Rawlbolts are the modern 
way of fixing heavy machinery—fixing it with­
out fuss, without the mess and trouble of 
grouting. Rawlbolts are the speediest and 
best way of fixing heavy machinery yet devised.

F I X I N G  D E V I C E S
B306



BRISTOL: 25916 

NEWCASTLE: 28617
BIRM INGHAM: Central 7909 

STOKE-O N-TRENT: 29624
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HOWELLS (ELECTRIC MOTORS) LTD.
HANLEY, STOKE-ÖN-TRENT, ENGLAND

V E 1N T-A X IA
for better 

A ir  Conditions

Sfc? HAMPTON WORKS
( S T A M  P IN G S )

PR E S S  W O RK
G S ) ( 0 )  L
ORK x j j '  E

T W Y N IN G S  R O A D , S T IR C H L E Y , B IR M IN G H A M
Tel: K ings N orton  2 281 (2 lines). G ram s:'R ad iag llls/B ‘ham.

SOLDER TAGS

LONDON: Palmers Green 5428 

MANCHESTER: Didsbury 4709

" J a n i e M "

•  All sizes to 10 h.p. available
•  No larger than protected type
•  Supersede all fan-cooled types





xxiv THE ELECTRICIAN June 1, 1945

J. B U R N S  LTD. W A N G Y E  W O R K S ,  C H A D W E L L  H E A T H , E S SE X
P H O N E : ILFORD 0 (6 6

THE MASSON R O T A R Y CUTTER
r e d u c e s

P O L Y V I N Y L  
C H L O R I D E
from  endless lengths or 
scrap to uniform granules 
of any required size.

T H E  MAS  SO N
R O T A R Y  C U T T E R

For full particulars write to

THE BLACKFRIARS ENGINEERING CO. LTD.
B lackfria rs House, New Bridge S treet, London, E.C.4
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MOULDINGS for ELECTRICAL PURPOSES
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' o z u s i n

D c t v s in q ’s T h e  r e p u ­
tation  ac­

q u i r e d  in
nearly half a century’s diligent labour 
is no small asset. For us. it is the proud 
basis on which our future equipment 
is being built.

DOWSING CO. LTD.
K an g ley  B ridge Rd. Lower Sydenham S.E.26

W ÊÊa Ê Ê Ê Ê m m Ê Ê Ê Ê m m : a

E L E C T R I C A L  A P P L I A N C E S  Æ FUS E-SWITCH ES
Double and Triple Pole

ROBUST
M ECHANISM

POSITIVE 
Q.M.S. SNAP 
A C T IO N

H.R.C. o r 
Re-wirabie Fuses

AJI contact, are mechanically pressed together by a cam.

Switch blades contact directly on to fuse ends, thereby 
eliminating intermediate connections.

Cable can be brought in at either o r  both ends of box 
with extra large space for connecting.

Sole Agents; except for Midlands. Write Dept.

B A R R IES  E LE C T R IC A L  A G E N C IE S  Ltd. 
K I N G  STREET,  BR I GH TO N,  I. SUSSEX.

Telephone : Brighton 4456.

in  m in d
I

I t’s a nam e to rem em ber where internal 
telephonic com m unication is concerned, 

It stands for a service that combines 
reliability w ith efficiency, economy 
w ith value. Ericsson is the name. 

Rem em ber to consult us.

E R IC S S O N  T E L E P H O N E S  L T D . 

56, Kingsway, London, W.C.2. 
(Tel. HOLborn  6936J
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VÄCT1TE

LIGHT-HEAT* POWER

¡¡¡p i
m  o

W IR E S  T A P ES  • R O D S
for High Temperature Work 

i n  LAMPS, VALVES & ELECTRIC FURNACES

19 QUEEN ANNE 'S GATE, WESTMINSTER, S.W.1 Telephone: Whitehall 2552

Model NI9X
— 60 g.p.h. 

Others avail­
able from 5 
to «50gallons 
per hour.

STREAM-LINE FILTERS
k e e p  I n s u l a t i n g  o i l s  

CONSTANTLY  
AT PEAK EFFICIENCY
The occasional circulation of the oil In a 
transformer through a Stream-Line filter 
will ensure full insulating qualities at 
all times.
Batches of carbonised switch oil can be 
readily delivered in condition equal to 
new.

The filter is simple— compact— portable 
— and of unrivalled efficiency.

Ask a  User!
W R IT E  FO R  D ET A ILS  T O -D A Y

H E L E -S H A W  W O R K S , IN G A T E  P L A C E , L O N D O N , S .W .8
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F U S E D  P L U C  A N D  S O C K E T
Z  K .W . 2 3 0 .  V.
D O R  M A M  £  S M I T H  I  T D -  M A N C H i S r i R - l O N D O N  - C L A S G q

List Price - - -

THE INDISPENSABLE SAFETY TOOL 

for

ELE C T R IC IA N S  

W IR E LE SS  EN G IN EERS, ETC.

9/6  Deliveries from Stock

Twelve supplied in each display box. For 100-750 volts

The ACRU Electric Tool Mfg. Co. Ltd.
123, HYDE ROAD, ARDWICK, MANCHESTER

a rte te  f u t  f ic ü  e ¿e & u ¿)

DOmESTIC
S T f l n D D R D



A .  C .  S C O T T  &  C O . v t T D . ,  C R O H A L O Y  H O U S E ,  C I T Y  R O A D .  M A N C H E S T E R
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e r e  w e  e r e e e t n

A  revised edition of our 

Electrical Resistance Alloy 

Technical Booklet will shortly 

be available. W rite  for a 

copy. Bright Annealed or

Oxidised N icke l-Chrom ium  

wires in super-fine sizes

down to .0008 inches diameter.

ELECTRICAL RESISTANCE WIRES

Sir K ilo  W att 
the Aristocrat 
o f  Resistance 
W ires.
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Though circumstances beyond our 
control may prevent our meeting 

present demands for Smith Meters, 

we still Invite you to place your 

Inquiries with us.

THE ELECTRICIAN

S M I T H  M E T E R S  L I M J J | D  • L O N D O N  • E N G L A N D
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