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A.C. SUPERS
BATTERY SUPERS

&
All British

CAR RADIO

All designed by Major W. l. G. Page, B.Sc.
(Late ‘“ Wireless World.”’)

18/20, Normans Buildings,
Central St., London, E.C.I

Phone ; Clerkenwell 1038-6206
Grams; City Acco, Barb, London

NOT a mere statement
of CLAIM.... but a FACT
the CRITICS established

LEADERSHIP

. . a quality often claimed yet
merited only by one .. . a quality
which others must ascribe, if it

is to have worth.

Such is the

leadership of Austin Products.
The opinions of the critics have

placed Austin

Receivers and

Radiograms in the proud position

of leadership.

Austin designers were
not content to abide
by current practice,
Their ideas were out
of the rut. New.
Progressive. Giving
you the chance to
sell today the Radio
of tomorrow. That
their judgment was
sound is proved by
the enthusiastic wel-
come trade and public
accorded the 1934/5
range.

But that is only one

reason why you should
stock C.A.C.

The other reason is the
Sales Policy backing
Austin Radio. Austin
Receivers are not for
all and sundry to sell,

Dealer Agents are
appointed, one to every
district.  All orders

from that territory are
his . . . and his only.
On their side Austin
give definite - under-
takings which ‘are ad-
vantageous to the
dealer. There’s satis-
faction in selling Austin
Sets. They stay sold,
enhance your prestige
as a quality dealer, and
show you worth-while
profit.

Make enquiries today
to see if your territory
is still open.

THE ULTIMATE IN RADIO
for Battery & A.C. operation
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SOCKETS, SCREWED BRASS STUDDINGS.

WANDER PLUGS, INSULATED PLUGS & SOCKETS, INSULATED TERMINALS,
INSULATED SPADE & PIN TERMINALS, MIDGET WANDER -PLUGS &
SOCKETS.

CROCODILE CLIPS, CONE WASHERS & EXTENSIONS, STANDARD
STAMPED PARTS (Spades, Pins, Soldering Tags, etc), LEAD-IN TUBES,
PUSH-PULL SWITCHES.

Entirely British made at our London works. Large stocks, competitive prices,
prompt delivery. Guaranteed accuracy and finish.

Turned special parts to sample or sketch

se.bmE. ). FRANCOIS

89 CLERKENWELL ROAD, LONDON, E.C. |

Telephone : HOLBORN 6055 Telegrams : “ NOSAMFRAN. SMITH, LONDON *
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A MESSAGE TO
MANUFACTURERS

INCE 1923—.twelve years ago—Polar
have annually announced additions
and improvements to their world-famous
range of Condensers and Drives. Now,
with the incorporation of the latest
advances in Rad o design and practice,
the Polar Range is definitely the most
comprehensive available,

Standard lines or ‘‘to specification’* every
product by Polar carries with it an un-
rivalled experience—of twelve years’ standing.
Leading set manufacturers have, during
those years, 'pinned their faith to Polar.

@

This year, too, marks another step in Polar

progress. Two famous names—POLAR and

N.S.F.—are coupled in producing a large

range of electrolytic and tubular Condensers,

Resisters, Grid Leaks and Volume Controls,

Thus again Polar extend their services fto
the set manufacturer,

Bear in mind the prestige that accrues to

the use of tried and proven products—

bear in mind the experience behind Polar

—consider. your particular needs and let the

Polar laboratories and workshops help you.

Every possible condenser requirement can
be adequately met.

The Trade Paper
that makes Trade

VAN a newspaper actually
increase your business?
Yes, as thousands of “Broad-
caster ”  subscribers already
know to their profit. “ The
Broadcaster” is more than a
newspaper. It is an unfailing
source not only of essential
and timely trade reports, but
of ideas that are full of business
possibilities. It tells you what
the rest of the radio world is
doing and gives you, through
its interesting pages, the results
of the latest research in con-
struction and marketing.
It does even more than that.
“ The Broadcaster  maintains
for the sole benefit of its readers
a comprehensive Service
Bureau of acknowledged ex-
perts, who will gladly advise
you, without fee, in all your
advertising, technical, sales and
servicing problems. Such a
service is unique in the
industry ; it provides endless
scope for individual business
improvements.
The anuual sub-
scription to ¢ The
Broadcaster ' is
10'6. ‘This small
sum procures you
52 weekly issues of
the leading radio
trade newspaper, and
the full free use of
its magnificent Ser-
vice Bureau. An
additional 2/6
brings you the *‘ Ser. PER
vice Engineer.”
valuable monthly
supplement to " The
Broadcaster '’ which
gives an analysis of
the latest sets in the
most minute detail.

The

oF
é
S

WINGROVE & ROGERS LTD,

Arundel Chambers,

188/189, STRAND, W.C.2.

Telephone: TEMPLE BAR 2244
WORKS: OLD SWAN, LIVERPOOL.

yroadcaster

& WIRELESS RETAILER
29,Bedford Street, Strand, London, W.C.2.

Telephone : Temple Bar 2468.
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Get these instruments on your counter....show them “in
action”. .. .let your customers see the scientifically accurate testing
facilities they afford....THEN leave them to sell themselves.
Where they are seen, they are sold....quickly and easily. In
addition to the profit from sales, you get—in your servicing—the
invaluable advantage of trathful meter readings. No dealer can
afford to be without at least one AvoMinor in stock.

MILLIAMPS
0-6milliamps

Jhe D.C.

AVOMINOR

R162 TRADE MARK

TEN PRECISION METERS IN ONE

Radio’s triumphant little helpmate. It
provides accurate testing for everyone. The
thousands sold prove its tremendous success.
The D.C. AvoMinor makes testing easy and
accurate. It tracks every defect-—traces the
most baffling fault. Ten precision meters
are combined in one. Circuits, valves, com-
ponents, batteries and power units can
all be tested quickly with ease.

Every dealer needs at least one  RETAIL
D.C. AvoMinor in stock for use

and for sales. Display material 40 / A
free. Send for descriptive folder.

® 0-10,000 ohms
0-60,000 ,,
0-1,200,000 ohms
0-3 megohms

Jhe UNIVERSAL

AVOMINOR

246D TRADE MaRK

A.C. AND D.C. TESTS

22 METERS IN ONE

What thousands are wanting! A small inexpensive
combination meter accurately makes both A.C. and D.C.
tests. Here—for everyone—is a younger brother of the
famous Universal Avometer. Entirely new testing
facilities are provided. A new ability is given for everyone
to track radio faults quickly—accurately—easily. Twenty-
two meters are combined in ome. A.C. and D.C. volts
and milliamps and resistance are all measured with easy

RETAIL £5 soeh i new Avostinge, ™ oo
THE AUTOMATIC COIL WINDER AND ELECTRIC EQUIPMENT CO. LTD.,
Winder House, Douglas Street, London, S.W.1. Phone : Victoria 3404-7.

A®
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Make 1935 a record
year for Battery Sales

We can help you—by supplying a range
of up-to-date Wireless Batteries and
Dry Cells which are real profit earners
—by consistent advertising in the radio
press—by attractive window displays,
posters and sales literature—and by
giving that extra value for money which
underlies the success of all Smith’s
products.

From the point of view of
quality or price, you will not
find a better line to handle
than the new “Anodex”
H.T. Batteries. Packed with
superabundant power, they
maintain a steady output
for a very satisfying
period. Supplied in Stand-
ard, Extra and Triple Power
capacities.

S, SMITH & SONS (Motor Accessories) LTD. CRICKLEWOOD LONDON N.W.2
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ALL THE YEAR ROUND

Battery charging, usually a “side-line,” can
be made very profitable with a Westinghouse
plant.

9atteries are charged at the correct rate,
and this ensures a regular quota of satisfied
clients who will come to you for their new sets,
components and H.T. batteries. Keep them
safisfied the Westinghouse Way and note the
steady “all-the-year-round” increase in your
business.

Remember, too, that Westinghouse Battery
Chargers are permanent, and that your hard-
earned profits are not, therefore, eaten away
by rectifier renewals.

YOU should be the owner of one of these
profit-making plants. Send for a copy of "Atthe
Correct Rate,” and get on the right road now.

BATTERY CHARGERS

THE WESTINGHOUSE BRAKE & SAXBY SIGNAL CO. LTD.
82, YORK ROAD, KING'S CROSS, LONDON, N
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b CALENDAR for 1934

JANUARY. FEBRUARY. MARCH. APRIL. MAY. JUNE.

Sun. || 71421128 .. 4[11[18/25]..] 4/11|18]25] 1 | S|15122/20] .| 6/131201271 .. 810117124
Mon. (1| 8(1522129}1../ 5/12(19/26]..| 512/19)26]| 2 9016:23!30] .| 7{14/22i281 . .l4l11/1825
Tues. (2| 916/2330] .. 613(20/27]..| 618/20/27] 38 (10(17124... |- 1| 8l15/2229] . .(5(12/19/26
Wed. 8/101724811.. 7142128]..| 7/14/21128] 4 [12(18/25].. | 2! 9/16/23|30 .. |6{13/20(27
Thurs. |4/111825|. . | 1| 8(1522/.. | 1| 8{152229] 5 12]1926/.. | 310/17124/31] . . 7l14/21/28
Fri. |5121926 2 01623..] 2 91612330 6 13120127. . [ 4111825 .. | 18i1522[29
Sat. [6]18/20/27 1211026/ . 29/16/23(30

JULY. AUGUST. SBEPTEMBER. OCTOBER. NOVEMBER. DECEMBER.

oo 3!101724.. 3[10{17|24/31 711421128|..1 5

Sun. (1] 815/22129] .{ 5/12]19[26 ] .[2] O[16/2830] .| 7|14)21)28] .| 411 18?25 . 12| 9/16/23]|30
Mon. 2| 91162330 .| 613/20/27] .;31017/24...]1 815’2229 .| 512/19/26 § . [3(10(17/24/31
Tues. 31101712431 .| 711421/28] .|411(18125 .. | 2| 9/16/23]30 .| 613120127 .|411118 25. .
Wed. |4111825|.. |1/ 81522/29{ .|512/19/26]. . | 3i10117/24/31 . 714121281 .15(12/19/26]. .
Thurs. 51219‘264.. 2| 9/16/28(30( .{6/18(20127]. . 1 4/111825|.. {1, 815'22‘29 .16/13/20/27|. .
Fri. 613(20 27|.. | 8]10/17124/81] .[714/21/28|. . 5/12/19.26/. . 2, 91162330 | . M14/21/28!.",
Sat. 71421'28(.. 4(11/18/25/. . § 1|8[15[22(29!. . | 6{13,:20/27. . |3/10,1724/. . | 1;8l15[22/29. .

JI0 CALENDAR for 1935

JANUARY. FEBRUARY. MARCH. APRIL. . MAY. JUNE,

Sun. |.| 6(13/20127| .|3]10/17|24] .|3]10/17]24/31] . 71421[28 -| 5/12/19/26] .|2| 9]16]23{30
Mon. |.| 71421128} .\411118125] .l41118/25/..] 1| 8l15122:29] .| 6[13[20/27 .[3[10/17/24;. .
Tues. 1} 81522:29] .|5112(19.26| .|5/12/19/26.. | 2 9/16/23(30] .| 7/1421]28 -14{11/18|25/. .
Wed. |2 9116/2330| ./61320(27| .|6[18/20/27]. . | 3l1017/24/.. |1 8]11522:1291 .(5(12/19/26/. .
Thurs. 3)10(17|2431 | .|714/21/28] .|7|14/21]28|.. | 41118/25/.. 12 9/1628/30 | .1613/2027|. .
Fri. j4j111825.. [ 1/815/22 .. 1i8,152229 . . | 51219/26/. . | 3/10/17/24/31 | .|7]14/21/28]. .

Sat. |5[12119/26|. . 29]16/28). . 2‘9,16123!30;'6113 20127 4{11]18/25(. . §18/15/22/29|. .

JULY. AUGUST. SEPTEMBER. OCTOBER. NOVEMBER. DECEMBER.
Sun. |.| 7]14/21j28] .| 4 11|18 25| 1) 8152229 | .| 61320127 | .[3 1017/24 ll 8115|2229
Mon. 1! 815122201 .| 5121926 | 2| 9/16/28/30 | .| 71412128 { .l4l1111825 | 2 9162330
Tues. 2 90116123130| .| 6182027 | 8[10/17/24/.. | 1| 8152229 -15/12119.26 | 3/10/17|24/31
Wed. |311017|24,31] .| 7]14/21/28 | 4/11/3825].. | 2 9/162330 -16(13120/27 | 4/11/1825]. .
Thurs. 4/1111825'. . | 1| 8/15/22/29 | 5(12/19/26/. . | 3(10117'24/31 .[7/14/21 28 | 512/19(26|. .
Fri. 1512019126 ..] 2 91612330 | 6[13'20127|.. | 4{111825]. . 18152229 { 613 20/27]. .
Sat. 16(13120(27]. . | 3l10{17/24/31 | 714 21/281. . | 5/12/1926]. . 2/9/16123/30 | 7/14:21/28). .

CALENDAR for 1936

JANUARY. FEBRUARY. MARCH. APRIL. MAY. JUNE.

Sun. |.| 512/19]26] .|2] 9/16[23] 1] 815122120 .| 5/12]19]26 -|3(10]17|124/81 } .| 7]14|21]|28
Mon. |.| 6(13/20127] .i3/10117/24| 2| 916/23[30| .| 6132027 .[4/11(18/25 1| 81522129
Tues. .| 7142128 .|4{1118/25] 3[10{17124/31] .| 7/14/21]28 .15]12]19/26 2| 911612330
Wed. |1/ 8152229] .|512(19/26 | 4/1118/25].. | 1| 8l1522/29 -16/13|20,27|, . | 3/10/17/24/. .
Thurs |21 91612330 .|6/13(20/27| 5[12i19(26]. . | 2| 9l16/28/30 -71412128|. . | 4[11/18/25!. .
5
6

o

.«

Fri. (3110172431 | .[7]14/21/28 ] 618[2027|.. | 3[10/17|24/. . 18115/22/29. . 12i19(26). .
Sat. 4111825.._181522'29 7114/21(28|. . § 4]11[18[25]. . | 2|916/23/30]. . 13]20(27|. .

JULY. AUGUST. SEPTEMBER. OCTOBER. NOVEMBER. ECEMBER.

=]

Sun. |[.| 5]12]19]26] .12 9[16/23]30| .| 6]13/20]27 .| 411]18|125] 1] 8/15/2229] .| 6/13/20]27
Mon. |.| 61320127 .I3[10/17|2431] .| 7/14/21(28 | 5121191261 2 916/23!30| .| 7/14/2128
Tues. .| 7114/2128] .|l4\11/18/25|. .| 1| 8[15/22/20| .| 6[1320/27 310]17/24/. . | 1] 8/1522/29
Wed. (1] 815/2229] .i5[12(19:26]. . | 2| 9[16/23]30) . 71412128 | 4/1118/25|.. ] 2| 9/16/23/30
Thurs. 2| 91612330} .|6/13/20(27|. . | 310[17/24.. . | 1| 8[15/22/29 | 5[12/19/26,. . 3/10/1724/31
Fri.  [310(17/124/31 | . 7/1421/28]. . § 4{11{18/25|. . | 2| 9/16/23/30 6/13/20/127. . | 4{11{18/25|. .
Sat. |4l11]18[25).. 18152229..‘5121926.. 3|10(17|24(31 | 7|14/21/28|. . | 5/12/19{28|. .
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THE PAST YEAR IN THE TRADE

Part exchange, the inauguration of
the R.W.T.A. stop list, H.P. facilities
and the attempts to obtain parliamentary
sanction for relay powers have been the
outstanding problems of the year.

Dealer - discussions up and down the
country showed that the part exchange
problem was fast becoming one of first-
rate importance. As the replacement
market itself became a greater sales
factor so did part exchange.

Finally, in an endeavour to set some
sort of standard for allowance prices,
TaE BroapcasTER Resale Price schedule
was evolved and is now published twice
a year.

R.W.T.A. Stop List

The R.W.T.A. Stop List, which was
announced in December, 1933, had the
effect of curtailing the activities of some
of the larger and more blatant cutters.
It may, in time, prove a sound deterrent
to price cutting in general, but its effects
are not as yet sufficiently widely felt.

The stop list is operated by the original
subscribers to the R.W.T.A.

H.P. facilities and terms have been the
subject matter of discussion between all
three sections of the industry.

Some degree of uniformity has been
arranged between a number of prominent
manufacturers mainly with regard to the
length of time over which monthly pay-
ments are spread.

No practical move has yet been made
to bring the initial payment to a satis-
factory level.

Relays and the attempts to obtain
powers to operate them through Parlia-
ment have received considerable attention
from the R.M.A.

Several Parliamentary moves have been
defeated.

Recently all radio trade and allied
associations have entrusted to the R.M.A.
the task of combating a further attempt
introduced by a private member to
obtain sanction for the operation of relays
over electricity power mains.

No fresh moves have been made with
regard to the supply of radio receivers
to co-operative societies.

The C.W.S. receiver marketed by the
English retail societies has been followed
by a Scottish C.W.S. receiver.

In both instances the instruments are
being made for, and not by, the wholesale
societies.

Technically, the year has been out-

standingly superhet plus A.C./D.C.
valves.

Many manufacturers dropped D.C.
receivers and substituted A.C./D.C.
versions. '

The introduction of A.C./D.C. valves
has still further complicated the dealers’
valve stock problem, which is now
urgently in need of attention.

The W.R.A. area scheme came into
being during the period under review.

While the results so far are promising
it is too early to sum up the total effect

A new “ dealer definition >’ has been
evolved by the R.W.T.A.

The alterations consisted of amend-
ments to the notes attached to the
original definition permitting (definitely)
an electrical contractor without shop
premises to be recognised as a radio
dealer.

It is noteworthy to record that at the
Convention of the Incorporated Municipal
Electrical Association—one of the most
powerful electrical organisations—con-
siderable attention was paid to the subject
of radio retailing, probably proving a
growing desire on the part of electricity
supply authorities to take active part
in the retailing of radio receivers, the
use of which is now responsible for a very
considerable ‘ load.”

Marking Order on Sels

During the year the R.M.A. applied for
a marking order on imported sets and
components—and obtained it.

Droitwich, which opened late in 1934,
brought new factors into the radio
market and will probably result next year
in greater attention being paid to the
design of the long wave side of radio sets.

Technical training is a subject of which
much has been heard in recent meonths.
An R.M.A. sponsored scheme was evolved,
the full effects of which will be apparent
next year.

A “ high spot” during 1934 was the
honour to the Industry conferred by the
attendance of H.R.H. the Prince of
Wales at the annual banquet of the
R.M.A.
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THE BRITISH BROADCASTING
CORPORATION YEAR

The re-allocation of wavelengths arranged
at the Lucerne Conference duly came into
operation on January 15, 1934. The amount
of dislocation caused to listeners during the
complicated change-over was relatively small.

On the medium wave-band, the new plan
has proved as successful as was anticipated
and, in general, there has been considerably
less interference between stations working
on adjoining ether channels than there was
under the Prague Plan. This is due, of
course, to the principle which was adopted
of placing on adjoining ether channels those
stations which were expected to produce
comparatively low signal strength in each
other’s service areas.

On the long wave-band, the National
transmitter is working on the frequency
allotted to it in the Lucerne Plan—namely,
1,500 meters—but the general position in
this band is not yet satisfactory ; the Lucerne
Plan has not, in fact, been generally applied
in this wave-band.

The new high-power, long-wave trans-
mitter at Droitwich came into full service
on October 7, 1934, and is providing a
greatly improved National programme ser-
vice over the whole of the British Isles.
The aerial power of the new transmitter is
150 kilowatts and, as a result of research
carried out by the B.B.C., the difficulty
of obtaining full response to the upper
audible frequencies in a long-wave trans-
mitter has been overcome.

The new transmitter does not, therefore,
suffer from the disadvantage of Daventry
5XX of attenuating the higher notes—in
fact, its performance in this respect is equal
to that of the medium-wave Regional
transmitters.

The improved signal strength provided
from Droitwich has enabled the transmitters
at Belfast, Bournemouth and Plymouth,
which previously relayed the National
programme, to radiate a Regional type of
programme, thus providing to those districts
an alternative service to that obtainable
from Droitwich.

The position of the new transmitter is
approximately three miles north-east of
Droitwich, and the new Midland Regional
transmitter is being built at the same station.
The latter will take over the Midland Regional
gervice from the present transmitter at
Daventry early in 1985. This will leave
the Daventry site free for the Empire Station
and for experiments in connection with the
short-wave Empire Service.

Work has been begun on the con-

struction of a new high-power Regional
transmitter to serve Northern Ireland.
The station will be completed towards the
end of 1935. The work of modernising
and expanding provincial studios and equip-
ment was continued in several centres, in
particular at Manchester, Bristol and New-
castle.

The B.B.C. has made a further extension
of its programme hours, and now broadecasts
from Monday to Friday a continuous service
of alternative programmes from 10.45 a.m.
till 11.15 p.m., after which the National
programme carries on alone until midnight.
The only regular exception to the above
rule is the First News Bulletin at 6.0 p.m,,
which is radiated in both National and
Regional programmes.

Monthly details of licence figures from
August, 1933, to July, 1934, for every
county in Great Britain are given on pages
144 and 145.

B.B.C. ADDRESSES.

Below is given a list of addresses of the
various B.B.C. offices :—

Headquarters.

Broadeasting House
Head Office and ’
National and Londan, W.1.

Telegrams :  Broad-
London Reglonal | casts, London.

Phone : Welbeck 4468

Regional Centres.
Midland Region 282-5 Broad Street,

Birmingham.

West Region ... 38 and 39 Park Place,
Cardiff.

North Region ... Broadeasting House,
Piccadilly, Manchester.

Scottish Region 5 and 6, Queen Street,
Edinburgh.

Belfast ... 31, Linenhall Street,

Belfast.

Other B.B.C. Offices.
Aberdeen ... 15, Belmont Street.
Bournemouth... 72, Holdenhurst Road.
Glasgow 282, West George Street.
Leeds Broadcasting House,

Albrecht’s Buildings,
Woodhouse Lane. X
Newcastle 54, New Bridge Street.
Plymouth Athenzum  Chambers,
Athenzum Lane.
Swansea Oxford Buildings,
Oxford Street.
Bristol ... ... 21-23, Whiteladies Road

Mullard MASTER RADIO
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OFFICERS :
President :
Lt.-Col. J. T. C. Moore-Brabazon, M.C., M.P.
Vice-Presidents :

W. W. Burnham, F.Inst.R.E., R. Milward
Ellis, A.M.LLE.E., Capt. Sir Ian Fraser,
C.B.E., M.P., The Right Hon. Lord Hirst,
H.E. Marchese Marconi, G.C.V.0., Leslie
McMichael, M.ILE.E., S. R. Mullard, M.B.E.,
M.LE.E., Col. Sir Thomas Polson, K.B.E.,
C.M.G.

Chairman :
S. Wilding Cole, O.B.E.
Vice-Chairman :
J. H. Williams.
Hon. Treasurer :
J. Joseph, M.I.LE.E.
Trustees :
W. W. Burnham, J. Joseph, Leslie McMichael,
Executive Council :

Belling Lee, Ltd.,, A. F. Bulgin & Co.,
Ltd., Chloride Electrical Storage Co., Ltd.,
Climax Radio Electrie, Ltd., E. K. Cole, Ltd.,
A. C. Cossor, Ltd., Dubilier Condenser Co.
(1925) Ltd., Edison Swan Electric Co., Ltd.,
Ferranti, Ltd., General Electric Co., Ltd.,
Kolster-Brandes, Ltd., McMichael Radio,
Ltd., Marconiphone Co., Ltd., Mullard
Radio Valve Co., Ltd., Pye Radio, Ltd.,
Radio Gramophone Development Co., Ltd.,
Radio Instruments, Ltd., Ultra Electric
Ltd.,, Varley (Oliver Pell Control, Ltd.),
Westinghouse Brake & Saxby Signal Co.,
Ltd., Wingrove & Rogers, Ltd.

Director and Secretary :
D. Grant Strachan, Astor House, Aldwych,
London, W.C.2 (Holborn 8346-7).

The membership of the R.M.A. at the
end of October, 1984, was 122.

The National Radio Exhibition, at
Olympia, in 1934, again occupied the Grand
and National Halls, some 190 exhibitors
taking 76,000 square feet of stand space.
The Broadcasting Theatre, an innovation
last year, was repeated on a larger scale,
and, with the co-operation of the B.B.C.,
three variety performances were given each

THE RADIO
MANUFACTURERS’

ASSOCIATION

day by favourite broadcasting artistes.
The visiting public, who welcomed Ilast
year’s theatre in so marked a way, indicated
by a tremendously increased attendance,
their continued interest in this aspect of
the exhibition.

The paid attendance at the exhibition
far surpassed all previous records, the figure
of 238,285 being over 28,000 more than last
year’s total.

Following the conclusion of Radiolympia,
the Scottish Radio Exhibition, organised
by the R.M.A., opened in the Kelvin Hall,
Glasgow, on August 81 and ran until Sep-
tember 8. At this exhibition 84 exhibitors
occupied over 32,000 square feet of floor
space.

This year’s Scottish Exhibition included a
Broadcasting Theatre on lines similar to
those followed in London and, for the
first time, the G.P.0., who have for several
years been represented at Olympia, par-
ticipated in the Scottish show also. The
paid attendance was 82,222, an increase of
some 9,500 over last year’s figures.

The application made by the Association
to the Board of Trade for an order for the
marking of imported radio apparatus with
the country of origin was heard by the
Standing Committee on July 16 and 17.
Such Standing Committce formed the con-
clusion that an Order in Council ought to
be made that the radio apparatus specified
in the R.M.A. application should bear an
indieation of origin on sale or exposure for
sale both wholesale and retail. The Com-
mittee have recommended, therefore, that
such Order be made to come into foree six
months after the date on which it is made,
or on July 1, 1985, whichever is the later
date, in order to provide a reasonable period
of notice to the trade.

The Association has given careful con-
sideration to the problem of the training of
radio engineers and technicians, and, in
conjunction with the Board of Education,
has been instrumental in the establishment
of training courses at the Birmingham Central

Technical College, the Royal Techniecal
College, Salford, and the Manchester
Municipal College of Technology.  From

the experience gained in these centres it
is hoped to develop a general scheme em-
bracing the country as a whole.

The problem of electrical interference
with broadeasting is becoming one of serious
import to the radio industry and has con-

THE NAME YOU ALL KNOW
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sistently engaged the attention of the
R.M.A. during the past year. The Associa-
tion is represented on the I.LE.E. Committee
which is dealing with the matter, and in
common with the B.B.C. and the G.P.O.,
has contributed towards the expenses of
research work on the problem which is being
carried out by the British Electrical and
Allied Industries’ Research Association.
The Association is also represented on the
committee supervising such research.

The R.M.A. was invited, in the summer,
to give evidence before the Committee on
Television appointed by the Government,
and the R.M.A. representatives attended
such Committee on several occasions in this
connection.

The question of the running of Municipally
owned Relay Stations, first mooted in 1933
by the Middlesbrough Corporation and
then defcated in the House of Commons as
a result of joint action by the R.M.A. and
other interested parties, arose once more
when, early in 1934, the Cardiff Corporation
sought similar powers. Once again the
R.M.A. action resulted in the withdrawal
of the clause from the Cardiff Bill ; but the
matter was again revived in April, when an
attempt was made to insert a clause in the
Electricity (Supply) Bill to give supply
undertakings the power to relay radio
programmes over the supply mains.

17

The opposition organised by the R.M.A.
sufficed to secure the defeat of the proposed
clause, but the advocates thercof have
intimated their intention of endeavouring
to secure the desired powers by means of
.a Private Members’ Bill—The Electricity
Supply (Wireless) Bill—now before Parlia-
ment.

The R.M.A. has been active in organising
opposition to this Bill, and has secured the
support of all Associations concerned in the
radio industry for the efforts it is making
in this matter.

Mr. J. T. Mould, a Vice-President of the
R.M.A. and a director of Igranic Electric
Co., Ltd., died on September 6, 19384, at
the age of 78. At the beginning of 1934
he had retired from the R.M.A. Council
and from the office of trustee of the Associa-
tion—a position he had held for many years.

During his career, he had taken a pro-
minent part in the work of many of the
Associations with which his company came
into touch, including the F.B.L, the
B.E.AM.A,, the B.E.S.A., and the ER.A.

In 1926 he actively assisted in the forma-
tion of the Radio Manufacturers’ Association.
He became vice-chairman in 1928 and chair-
man in 1929.

He was popular throughout the industry,
and by his death the Association lost a
sagacious counsellor.

RADIO EXHIBITIONS

PROMOTED BY THE R.M.A. OR ITS PREDECESSORS.

No. of No. of | Stand | Dem. Rm. Paid
Yeoar Promoter. Venue. Date. days Exhi- | area area attend-
© | itors. | sq. ft. s8q. ft. ance.
|
1924 | N.A.R.M. Royal Albert | Sept. 27
Hall Oect. 8 10 56 11,700 — 46,000
1925 | N.A.R.M. A.T. Ditto Sept. 12
Sept. 23 10 70 15,000 —_ 54,500
1926 | N.A.R.M. A.T. Olympia New | Sept. 4
& S.R.M. ﬁa-ll Sept. 18 13 182 34,053 —_— 116,570
1927 | R.M.A. Ditto Sept. 24
Oct. 1 7 184 | 34,642 — 99,315
1928 | R.M.A. Ditto Sept. 22
Sept. 29 7 184 40,445 — 123,593
1929 | R.M.A. Ditto Sept. 23
Oct. 3 10 185 42,177 7,006 140,627
1930 | R.M.A. Ditto and 1st | Sept. 19
tg)oi‘, Empire | Sept. 27 8 186 54,464 8,769 161,128
al
1931 | R.M.A. Olympia, Nat. | Sept. 18
aI.In i Empire | Sept. 26 8 210 70,993 15,129 198,070
alls
1932 | R.M.A. Olympia, Grand | Aug. 19
a.ndeat.Halls Aug. 27 8 241 | 74,154 19,368 180,750
1933 | RM.A, Olympia, Grand | Aug. 15 Offices,
and Nat. Halls | Aug. 24 9 210 {76,343 7,803 209,463
Theatre,
14,000
1934 | R.M.A. Olympia, Grand | Aug. 16 Offices,
and Nat. Halls| Aug. 25 9 190 |76.000 8,320
Thgn(.)t(}'e, 238,285

- Mnullard
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RADIO WHOLESALE TRADING AGREEMENT

The Fair Trading Agreement, as the Radio
Wholesale Trading Agreement was originally
called, was first arranged in 1931.

The Agreement is between a group of
receiver and radio-gramophone manufac-
turers and a second group of wholesalers.
There are eight * Original Subscribers,’
who are the manufacturers who launched
the original scheme.

The Original Subscribers include :—

E. K. Cole, Ltd.

A. C. Cossor, Ltd.

Ferranti, Ltd.

General Electric Co., Ltd.

McMichael Radio, Litd.

Marconiphone Co., Ltd.

Philips Lamps, Ltd.

Ultra Electric, Ltd.

The Manufacturer Subscribers include :—

A. J. Balcombe, Ltd.

Beethoven Radio, Ltd.

British Blue Spot Co., Ltd.

Burgoyne Wireless (1930), Ltd.

Climax Radio Electric, Ltd.

Cromwell (Southampton), Ltd.

Mullard Wireless Service Co., Ltd.

Portadyne Radio (Whittingham Smith
& Co., Ltd.).

Radio Gramophone Development Co.,
Ltd.

Radio Instruments, Ltd.

Regentone, Ltd.

Six-Sixty Radio, Ltd.

United Radio Manufacturers,
(as kit makers only).

Approximately 170 wholesalers are sub-
scribers to the Agreement.

The main object of the Agreement is to
bind the Manufacturer Subscribers to supply
their receivers, radiograms and kits only to
wholesalers who are on the Sccond Schedule
of the Agreement.

These wholesalers, in turn, agree that they
will handle only the goods of the manufac-
turer subscribers as far as receivers, radio-
grams and kits are concerned, and will not
deal in goods of this kind made by any firm of
manufacturers not subscribing to the Agree-
ment.

Wholesale subscribers are only allowed to
supply dealers who conform to a definition
worked out by the Original Subscribers to
the Agreement in co-operation with the
R.WUF. and the W.R.A. These dealers
themselves agree not to resell at other than
list prices.

The definition of a dealer now employed
in the Agreement is :

‘“A radio retailer shall mean any in-
dividual, firm or company having shop or
showroom premises rated as business premises
open to the public during ordinary local

FAMOUS

Ltd.

business hours of shopping, trading on his,
their, or its own account as a dcaler, or
dealers, in wireless apparatus, who continu-
ously maintains a reasonable stock of such
apparatus and purchases the same for re-sale
and resells the same to users at manufacturers’
fixed retail prices, and who is prepared
reasonably to service such apparatus.

““ Note : (1) A bona-fide and whole-time
electrical retailer or electrical contractor may
be recognised as a radio retailer. (2) An
individual who is mainly employed by other
persons cannot be recognised as a radio
retailer.”

In connection with this definition, the
Original Subscribers have instituted a Stop
List which is now in operation. This list
may only be altered with the consent of a
Committee of Wholesale Subscribers.

The Agreement’s year ends on July 31,
cnd the annual subscription is payable in
advance. This is 25, 10, and 5 guineas
for Original, Manufacturer, and Wholesaler
subscribers respectively.

Correspondence in connection with the
R.W.T.A. should be sent to Blundell, Baker
& Co., 16, Serjeant’s Inn, London, E.C.4

BRITISH *WIRELESS FOR THE
BLIND " FUND

The British * Wireless for the Blind >’
Fund has provided free wireless sets and
installations for more than 25,000 blind
persons in Great Britain and Northern
Ireland, and is receiving many new applica-
tions every year. It does not undertake
maintenance and is most grateful to the
many members of the radio industry who
have given their services during the past
four years.

Many recipients of sets have sufficient
means to look after the upkeep of their sets,
but there are several thousands who are too
poor. If there are retailers who would care
to assist they are asked to communicate with
the Secretary of the fund, or give in their
names to their local society for the blind,
through whom the wireless sets are dis-
tributed. All blind persons can obtain a
wireless licence free of charge.

The president of the fund is H.R.H. The
Prince of Wales; its Chairman, Capt. Sir
Beachcroft Towse, V.C.; and the Hon.
Treasurer, the Rt. Hon. Reginald McKenna.

Secretary : Mr. W. McG. Eagar, 226, Great
Portland Street, London, W.1l. (Museum
9701.)

IN RADIO



The Broadcaster Trade Annual, 1935 19

THE BRITISH RADIO VALVE
MANUFACTURERS’ ASSOCIATION

59, Russell Square, London, W.C.1.

Museum 1206 and 1207—Bradval, Westcent, London.

Members—
A. C. Cossor, Ltd.

Edison Swan Electric Co., Ltd.
Ferranti Ltd.

Gencral Electric Co., Ltd.

Lissen, Ltd.

Marconiphone Co., Ltd.

Mullard Wireless Service Co., Ltd.
Philips Lamps, Ltd.

Six-Sixty Radio Co., Ltd.

Standard Telephones and Cables, Ltd.

Associales—
Cryselco, Ltd.

Siemens Electric Lamps and Supplies,
Litd.

Chairman :—$S. R. Mullard.

Director :—H. Howitt.

Objects—To promote, encourage, foster,
develop and protect the interests of the
public, the trade and the manufacturers
of British-made thermionic valves and to
impose such conditions on the conduct
of the valve trade as in the opinion of the
Association may be conducive to that object ;
to enter into agreements with and/or pro-
cure or promote agreements between mem-
bers and wholesale and retail dealers in
valves relating to the manufacture, supply
and sale thereof, and particularly for the
maintenance and protection of manufac-
turers’ retail list prices and discounts and
of the rules and bye-laws of the Association
for the time being in force.

General Regulations.—These cover the
strict maintenance of established list prices,
and state that agreement holders may have
no dealings of any kind with any make
of valves unless authorised in writing by
the Association. This regulation applies
to valves whether sold in sets or separately.

Thesealso cover allowances ; consignment
stocks ; contracts ; invoices, etc. A *‘Stop
List " is operated by the Association.

DerINITIONS OF PURCHASERS AND TuRMS.

Users.—Any private or trading individual,
firm or company purchasing valves but not
reselling them as bona fide wireless dealers.
The terms to users are list prices, nett with
no cash discount. Wireless societics, staff
associations and clubs are not cntitled to
any discounts.

Relailers—Any individual, firm or company
having business premises, trading on their
own account as dealers in wireless apparatus
and/or valves who carry a reasonable
stock appertaining to such industries, and
who purchase such goods on their own drder
forms for resale to users. The terms to
retailers are 25 per cent. off English list
prices or 22} per cent. off Irish Free State
list prices.

Terms io Retail Agreement-holders.—A
special bonus of 10 per cent. on the nett
invoice value of valves purchased is paid
direct by the Association in cash to retail
agreement-holders subject to observance of
the agreement.

Wholesale Distribution.—Certain individ-
uals, firms or companies approved and speci-
fied by the Association, and whose business
includes the distribution of valves and/or
wireless apparatus to the trade and who
carry and maintain on their own account
for purposes of distribution a specified
minimum stock of valves, who do not
sell to the user, and who enter into
specific obligations with the Association.
The Association has a limited list of author-
ised Wholesale Distributors.

Set Makers.—Manufacturers of receiving
sets, approved and specified by the Associa-
tion, who enter into specific obligations with
the Association.

Limited Licence.—All valves made by the
Members are sold subject to a limited licence
under the patents owned by the respective
manufacturers.

Mullard MASTER RADIO
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RADIO COMPONENT MANUFACTURERS'
FEDERATION

Chairman :  Major L. H. Peter, M.C.,
M.LE.E. (Westinghouse Brake & Saxby
Signal Co., Ltd.).

Vice-Chairman :  Mr.
M.I.R.E.

Vice-President : Lt.-Col. G. D. Ozanne,
M.C., M.LE.E. (Wingrove & Rogers, Ltd.).

Treasurer : Mr. E. M. Lee, B.Sc. (Belling
& Lee, Ltd.).

Executive Council : Belling & Lee, Ltd. ;
Colvern, Ltd.; Dubilier Condenser Co.
(1925), Ltd.; Edison Swan Electric Co.,
Ltd. ; Ferranti, Ltd.; Radio Instruments,
Ltd.; Telegraph Condenser Co., Ltd.;
Whiteley Electrical Radio Co., Ltd. ; Wright
& Weaire, Litd.

Secretary : Mr. C. Gordon Bonser, 83,
Cannon Street, London, E.C.4.

The Radio Component Manufacturers’
Federation was formed in 1932 to foster and
protect the radio component and accessory
industry, and to apply such conditions to the
conduct of the trade as in the opinion of the
federation might be conducive to that
object.

Its aims are :

To endeavour to maintain a high standard
of quality, design and workmanship, to give
advice on and otherwise deal with manu-
facturing problems, to promote standard-
isation of radio components and accessories.

To co-operate with other organisations in
promoting or advancing movements for the
betterment of the conditions of the whole
radio components industry, and to join
with them in negotiations with outside

A. F. Bulgin,

bodies on matters affecting the well-being
of the industry.

Membership of the federation is limited
to individuals and firms approved by the
Council, seventy-five per cent. of whosc
radio sales comprise components or acces-
sories appearing on the federation schedule,
which is revised by the council from time
to time, and to such other component or
accessory makers whose products are made
in the British Isles and sold either singly or in
kit form, as the council may approve.

The federation entrance fee is three
guineas and the annual subscription is five
guineas.

Standardjsation groups have been formed
dealing with potentiometers and variable
resistances ; fixed resistances (not wire
wound) ; fixed resistances (wire wound) ;
tuning coils ; valveholders; variable con-
densers ; loudspeakers ; transformers and
chokes ; fixed condensers; plugs, sockets
and jacks ; pick-ups ; fuses and fuseholders 8
switches ; screwed terminals; and inter-
ference suppressors.

A Standardisation Report has been pub-
lished and in loose-leaf form at 5s. Pur-
chasers will be advised when further sheets
are available.

Meetings are held frequently and valuable
information circulated to members. Liaison
committees have been formed to work in
conjunction with the technical journals
and the B.R.V.M.A.

The Federation has on several occasions
been invited to appoint representatives to
various committees of the British Standards
Institution dealing with radio components.

BRITISH RADIO CABINET MANUFACTURERS'
ASSOCIATION

President : W. J. Salaman. Chairman :
H. Holmes. Vice-Chairman : T. Stanton.

Hon. Secretary : E. Ellis, First Avenue
House, High Holborn, London, W.C.1.
(Larkswood 1086).

Members : The Aerograph Co., Ltd.;
Louis Bamberger & Sons ; British Cellulose
Lacquers, Ltd.; C.A.C. Cabinets, Ltd.;
Caplan & Sons ; Carrington Manufacturing
Co., Ltd.; Christopher & Co.; R. Cruick-
shank (Cellulose), Ltd. ; Eburite Corrugated
Containers, Ltd. ; Edward Doherty & Sons ;
John J. Dunster & Sons, Ltd.; Durex
Abrasives, Ltd. ; A. Ercolani & Sons, Ltd. ;
Freertone Endura Co.; Holmes Bros.
(London), Ltd.; J.B. Manufacturing Co.

(Cabinets), Ltd. ; Lamplugh Radio, Ltd.;
W. & T. Lock, Ltd. ; Macfarlane, Burchell &
Co.; Nobel Chemical Finishes, Ltd. S CA
Osborn; E. Sherry, Ltd.; T. Stanton ;
Union Glue and Gelatine Co., Ltd. ; Watkins
Sporne & Co.; R. C. Wilkinson & Co., Ltd. ;
John Wright & Sons (Veneers), Ltd.

The Association was founded in July 1932.

Its primary object is to promote mutual
understanding and good will between those
connected in the making of radio cabinets,
thereby improving the standard of design
and service to the radio manufacturers and
to the whole of the Industry.

Every cabinet manufactured by a member
of the B.R.CM.A. is stamped with the
Association symbol.

THE NAME THEY ALL KNOW
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RADIO WHOLESALERS' FEDERATION

Bloomsbury Mansions, 26, Hart Street, London, W.C.1.

Telephone : Holborn 2488.

The Officers and Council of the Federation
for 1934-85 are as follows :—

President : E. W. Houghton (Ensign Ltd.)

Vice-President : B. R. Banks (Brown
Bros., Ltd.)
Hon. Treasurer: A. G. Beaver (Sun

Electrical Co., Ltd.)
Secretary : J. MacFarlane.

Council :
T. Beadle .. .. T. Beadle & Co., Ltd.
F. Brewerton . Ecco Radio, Ltd.
E. H. Burris . Fred Burris & Sons, Ltd.
E. J. Collier . East London Rubber
Company.
W. E. Collins . Albion Electric Stores.
A.J. Dew .. .. A. J. Dew & Co., Ltd.
C. H. G. Hobday .. Hobday Brothers, Ltd.
G. Kent .. Johnson Talking Ma-
chine Co., Ltd.
E. U. Redway .. Southern Factors, Ltd.
J. W. Riddiough .. Frank Riddiough &
Son.
J. Robertson . James Robertson.
A. C. Robinson . Robinson & Hands

Electric Co., Ltd.
R. Gordon Willis .. Dulcetto-Polyphon, Ltd.

North Midland Section—

Chairman : J.
Riddiough & Son).

Vice-Chairman : H. C. Needham (C. E.
Needham & Brother).

Hon. Secretary: W. J. Smith (Sloan
Electrical Co.,Ltd.)., 16, Jackson’s Row,
Manchester.

South Western (Bristol) Section—

Chairman : E. H. Burris (Fred Burris &
Sons, Ltd.).

Vice-Chairman : F. D. Newcombe (F. D.
Newcombe & Co.).

Hon. Secretary: John M. Sim (Sloan
Electrical Co., Ltd.), 44, Victoria Street,
Bristol.

Hon. Treasurer : A. J. Nicholl (Drake &
Gorham (Wholesale), Ltd.).

Midlands (Birmingham) Section—
Chairman: E. Smith (Midland Auto
Components).
Hon. Secretary and Treasurer : W. Balm-
ford (Walter Balmford), 116, Steelhouse
Lane, Birmingham, 4.

Scottish (Glasgow) Section—
Chairman : W. Harper (Wm. Harper &
Co.).
Vice-Chairman : C. G. Tideman (Charles G.
Tideman).
Hon. Secretary : J. B. H. Warden (John-
son Talking Machine Co., Ltd.).

Riddiough (Frank

Telegrams : Radmofac, Westcent, London,

London & South Eastern Seclion—

Chairman: A. A. Byne (L.E.S. Distri-
" butors, Ltd.).

Vice-Chairman : A. F. Hitchcock (Flinders
(Wholesale), Ltd.).

Hon. Secretary : F. Brewerton (Ecco
Radio, Ltd.), Ecco House, Princess
Street, St. John’s Wood, London, N.W.8.

Founded in 1928, the Radio Wholesalers’
Federation was instituted to establish and
preserve in the Radio Industry the best
traditions of Wholesale trading. Primarily
its objects are to secure that those engaged
in this department of the business shall be
‘* Wholesale only ” and so not in conflict
with the interests of their customers the
Radio Retailers ; the recognition by Manu-
facturers as Wholesalers only of those
firms or companies equipped to provide
that service to Radio Retailers, which is
the raison détre of their usefulness; and
the prevention of breaches in Manufacturers’
Terms and Conditions of Sale as applied
to the Wholesale trade.

Operations.

The operations of the Federation are
necessarily of a private character, but it
may be said that in the six years of its
existence its work has resulted in the miti-
gation of many trade abuses, the engendering
of a sound spirit of trust and good will among
wholesalers themselves and many instances
of assistance to manufacturers in the
formulation of their policies and in the
operation of these.

Questions such as members of the public
dabbling in Retail selling have been substan-
tially met by an Intercommunication amongst
members of the names of such endeavouring
improperly to obtain trade terms on radio

0ods.

The Federation has steadily maintained
cordial relations with other trade organi-
sations.

The method of the Federation is to pro-
ceed by conference, and many valuable
meetings. of this character have been held
which have produced both a practical out-
come and an increased atmosphere of under-
standing on various aspects of the Trade.

Among the publications of the Federa-
tion is a List of Members alphabetically
arranged under towns, which has proved of
much value to manufacturers in arranging
their schemes of wholesale distribution.

The members, with their branches, consti-
tute a chain of wholesale establishments
throughout the country numbering over 270.

Mullard e master vaLve
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NATIONAL ASSOCIATION OF
RADIO WHOLESALERS

\

Founded in 1933, the objects of the
National Association of Radio Wholesalers
include :

To promote and protect the interests of
members in connection with the wholesale
distribution of radio and/or television
goods.

To provide collective representation for
members in negotiation with manufacturers
and to make available confidentially to
members useful information.

To investigate and report confidentially
upon the trading status, financial strength
and credit reputation of any retailer, and
to assist members in collection of monies
due from a retailer.

To provide assistance for members in
matters arising in the course of trading as
wholesalers, and if necessary provide pro-
fessional assistance and advice of Chartered
Accountants and Solicitors, and should the
need arise, of Counsel.

To provide a Court of Arbitration for the
economical and speedy determination of

disputes between members or between non-
members and members.

The Association has prepared a plaque
which, in connection with manufacturers,
will be attached to approved sets sold
through the organisations of members of
the Association.

President : W. A. Cooke, B.Sc. (Faudels,
Ltd.).

Council : H. L. Levy (London and Pro-
vincial Factors, Ltd.); L. Hart (Lionel
Hart, Ltd.); W. Marshall, (Sheffield Radio
and Electric Co.); A. S. McHugh (A. S.
McHugh and Co.); T. D. Young (T. D.
Young and Sons, Ltd.) ; M. Lintine (Manu-
facturers and Accessories Co. (1928) Ltd.) ;
W. Wolsey (Wolsey (Radio and Allied Trades)
WholesaleLtd.) ; H. Turner (Turner and Co.,
Sevenoaks, Ltd.); J. S. James (Wilts.
Wholesale Electrical Co.)

Secretary : C. Wilmot, c.o. Philip Mordant,
Jarvis and Co., Chartered Accountants,
115-117, Cannon Street, E.C.4.

RADIO SERVICE
ASSOCIATION

The Radio Service Association has as its
objects ““ to co-operate with all firms genuine-
ly engaged in the servicing of radio receivers
and associated industries, primarily for the
trade, and who do not carry on a separate
retail business ; also to work for the benefit
of all members of the Association.”

It is governed by a committee of three
members who resign annually. A new com-
mittee is elected at the Annual General
Meeting, which is held in January each
year.

The entrance fee is £1 1s. per member,
and the annual subscription is £1 1s. per
annum.

Election to membership is by the unani-
mous vote of the Committee, and any firm or
person wishing to become a member must
apply in writing to the secretary and must
be proposed by one member of the association.
The committee has full powers to adopt or
reject the proposal for membership, and to
ascertain the status of any prospective
member by examination of his premises.

Chairman : H. Ford, 56, Howland Street,
London, W.1.

Secretary : A. L. Michael, Aldwych House,
Aldwych, London, W.C.2. (Holborn 8139.)

SYNCHRONOUS CLOCK
CONFERENCE

Negotiations between manufacturers of
synchronous electric clocks for the purpose
of forming an organisation to foster the
interests of this new industry resulted in the
formation of the Synchronous Clock Confer-
ence, at the end of 1932.

The Conference, under the chairmanship
of Mr. F. G. Quance, is composed of repre-
sentatives of the English Clock and Watch
Manufacturers, Ltd., Synclocks, Ltd.
(Everett, Edgcumbe and Co., Ltd.), Ferranti
Litd., the General Electric Co., Ltd., Smith’s
English Clocks, Ltd., Synchronome Co., Ltd.,
and T. M. C. (Harwell) Sales, Ltd.

The objects of the Conference are to
popularise the use of synchronous electric
clocks, to foster the interests of the Industry
to promote fair trading, and to protect
manufacturers, traders, and the public alike
against the evils of irregular trading.

Synchronous electric clocks manufactured
by members of the Conference are manu-
factured in this country to British stan-
dards of quality and to conform with the
requirements of the British Standards Insti-
tution.

The Conference meets at 36 and 38, Kings-
way, London, W.C.2, when necessary.

DO BIGGER BUSINESS WITH
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WIRELESS RETAILERS' ASSOCIATION

OF GREAT BRITAIN AND NORTHERN IRELAND

Vice-Presidents : A. E. Betambeau (Lon-
don); H. A. J. Shearman Dyer (London);
and S. Dagnall (Birmingham).

Chairman : P. L. Harrison (Lincoln).

Vice-Chairman : J. Fielding (Brighton).

Hon. Treasurer : J. Lightfoot (London).

General Secretary : Capt. H. A, Bain, 816/
318, First Avenue House, High Holborn,
London, W.C.1 (Holborn 1391).

Aims, Objects and Policy.

The Association was formed in 1923 at
the special request of many retailers who
felt that a live organisation was a necessity
to their interests and the future good of the
industry.

Since that date rapid strides have been
made with the work of organisation through-
out the country, and the membership of
2,800 is increasing daily at a rapid pace.

The chief aim of the Association is to
secure *‘ Clean Trading®’ in industry, and
towards this end a strong, sound and com-
prehensive policy is being pursued.

The subseription is one and a half guineas
per annum.

The Association has now 102 branches,
and others are in the process of formation.

The Areas.

The following are the Associations’ Areas.
The first name given in each case is that of
the Area delegate to the National Council.
The second name is the name of the Area
secretary, whose address is also given.

East ANGLiaN.—J. T. Harvey (Cambridge).
C. C. Fisher, 27, St. Andrew’s Street, Norwich.

East MipLanps.—P. L. Harrison (Lin-
coln). L. Hall, 99, Derby Road, Nottingham.

LonpoN & Home Counties.—L. Wilde
(London). L. Wilde, 291, High Road, Ilford.

NortH EasTErn.—W. Upton (Middles-
brough). W. Upton, 175, Linthorpe Road,
Middlesbrough.

Nortn WestErN.—D. Howorth (Roch-
dale). W. Bannister, 27b, Milnrow Road,
Rochdale. '

SoutaerN.—J. Fielding (Brighton). A. J. 8.
Russell, 188, London Road, Brighton.

SoutH Mipranps.—R. J. Stearn (Luton).
A. W. Chattell, The Bridge, Bedford.

SouTH WESTERN.—A. Garraway (Taun-
ton). F. J. Serle, 10, East Street, Taunton.

WesTERN.—C. H. Phillips (Cardiff). H. J.
Fletcher, 218, Whitchurch Road, Cathays,
Cardiff.

West Mipranps.—H. F. Truman (Wal-
sall), H. Keeling, 83, Colmore Row, Bir-

mingham.

The names of the various Branches
included in each Area are as follows:—

EasT ANGLIAN ARea.—Cambridge, Col-
chester, Norwich, Ipswich, Great Yarmouth.

EasT MmpLanns Area.—Dearne Valley,
Lincoln, Nottingham, Retford, Chesterfield,
Grimsby, Doncaster, Sheffield, Rotherham,
Barnsley.

LonpoN AnDp HoMmeE CountiEs.—Becken-
ham, Croydon, South London, East London,
West Herts, North London, North West
London, Harrow, West Middlesex, Southend-
on-Sea.

NorTHE EASTERN  ARkA.—Darlington,
Middlesbrough, Newcastle-on-Tyne, Scar-
borough, Sunderland, West Hartlepool, Brad-
ford, Leeds, Carlisle.

NorTH WESTERN  AREA.—Acerington,
Blackpool, Bolton, Burnley, Buxton, Chester,
Liverpool, Manchester, I’reston, Rochdale,
Southport, Wallasey, Wigan, Wrexham,
Crewe, Oldham.

SOUTHERN AREA.—Bournemouth, Brighton,
Southampton, Canterbury, Chatham, Tun-
bridge Wells, Eastbourne.

SourH MiprLanps AREA.—North Bucks,
South Bucks, Mid. Bucks, Oxford, Reading,
Bedford, Luton, Swindon.

SouTH WESTERN AREA.—Bath, Bristol,
Chippenham, Exeter, Exmouth, Plymouth,
Taunton, Torbay, Weston-Super-Mare.

WeSTERN AREA.—Cardiff, Newport, Ponty-
pridd, Swansea, Gloucester, Llanelly.

WEST MIDLANDS AREA. — Birmingham,
Northampton, Mid. Northants, Walsall,
West Bromwich, Wolverhampton, Stoke-on-
Trent, Burton-on-Trent, Cheltenham.

A . G.M. 1. M.

The Association of Gramophone, Radio
and Musical Instrument Manufacturers and
Wholesale Dealers was founded in 1918 to
promote the interests of manufacturers of
and wholesale dealers in gramophones, radio-
gramophones, musical instruments and acces-
sories.

President, Mr. D. Warnford-Davis (Crysta-
late Gramophone Record Mfg. Co., Ltd.);
Vice-President, Mr. D. S. Bilantz (Itonia,
Ltd.); Hon. Treasurer, Mr. W. B. Beare
(Beare & Son); Secretary, Mr. Chas. E.
Timms, 17, St. John’s Road, Golders Green,
N.W.11.

The Association is registered as a Company,
Limited by Guarantee.

Mullard MASTER RADIO
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GRAMOPHONE AND RADIO DEALERS’
ASSOCIATION

President : Mr. G. H. Russell (London).

Vice-Presidents : Mr. J. R. Whitfield
(Huddersfield), Mr. F. T. Stokes (London).

Council :—Messrs. J. H. Bainbridge
(Hollinwood), A. E. Ball (Bath), R. W.
Brayne (London), H. E. Dale (Torquay),
A. V. Day (Nottingham), W. J. East
(Brighton), G. C. Forty (Birmingham), E. B.
Gough (Streatham), J. F. Hardy (Stockport),
A. E. Hider (London), C. H. Hutchence
(Liverpool), I. J. Marshall (London), C. J.
Price (Birmingham), E. Riley (Barnsley),
N. T. Sherwin (Hanley), K. H. Squire
(Ealing), J. Trapp (Crouch End).

Secretary :—Frank Ayliffe, 17, Wigmore
Street, London, W.1. (Langham 1423).

Divisional Secretaries :—North Western
Division : Mr. S. S. Jack, 20, St. Ann’s
Square, Manchester. Birmingham Branch—
Mr. S, Scott Whitehouse, 71, Colmore Row,
Birmingham.

The Gramophone and Radio Dealers’
-Association was founded in 1920 and incor-
porated in 1930. Its objects are—to organise
‘the Retail Trade ; protect and promote the
interests of Dealers ; to negotiate with Manu-
facturers, Wholesalers and others; to stop
price-cutting ; to assist in redressing wrongs
or grievances ; to obtain and furnish informa-
tion on all matters incidental to the Retail

Trade and generally to assist its Members
with advice as required.

The financial year commences October 1,
and the annual subscription is as follows :—

One establishment . £1 1 0
Two establishments . £111 6
Three or four establish-
ments .. o .. £2 2 0
Over four and under ten
establishments . £212 6
Ten or over . £ 5 0

The business is controlled by an Executive
Committee of 16 members elected from the
Council, and meets monthly. The Council
itsr If meets quarterly.

Trading Schemes

The Council have lost no opportunity of
opposing the many ** trading schemes *’ which
have so multiplied as to constitute a menace
to honest trading through the recognised
channels.

SCOTTISH MUSIC MERCHANTS
ASSOCIATION

President, Mr. George Campbell, 79, George
Street, Edinburgh,

Vice-President, Mr. Edward Machell, 45,
Great Western Road, Glasgow.

Seeretary and Treasurer, Mr. James Bee,
22, Rutland Square, Edinburgh.

RELAY SERVICES ASSOCIATION

The Relay Services Association of Great
Britain was incorporated on April 13, 1934,
as a company limited by guarantee and opera-
ting under licence from .he Board of Trade.

The Association has for its President the
Rt. Hon. Edward Shortt, P.C., K.C., and is
controlled by a Council of 20 members,
with J. G. Young (Radio Central Exchanges,
Ltd.) as its Chairman ; H. Noble, (Selective
Radio Relay Co., Ltd., Bradford), Deputy
Chairman ; " and C. Sharp (Nottingham
Rediffusion Services, Ltd.), Hon. Treasurer.

The Council includes Messrs. D. G. Ball,
R. Blood, H. Boocock, W. A. Brown, W.
Darwen, A. J. Davis, L. J. Donovan, R. R.
Goding, K. G. Stacy Hatfield, M.I.Mech.E.,
S. D. Hull, ACA,E. B. Lewis, Major H.
MacCullum, B.Sec. (London.), Messrs. J.
Muscutt, A. D. Thomas, C. W. Watson,

VALVES OF TOMORROW

J. D. Williams, J. W. C. Robinson, and Capt.
W. W. Wakefield.

The aims are to promote the consideration
of questions affecting the Relay Service
Industry, to give the Legislative Public
Bodies facilitics of conferring with persons
engaged in the Industry, and to confer and
co-operate with any Government Depart-
ment, the British Broadecasting Corporation,
County and Municipal Councils, etc.

The Association replaces one which was
formed three years ago to protect relay
operators. It was felt desirable to reform
the old Association on broader lines that
could be fully representative of the Industry.

Secretary : J. Russell Pickering, M.B.E.,
F.IS.A.,, FL.A.A. Registered Office: 23,
Bedford Row, London, W.C.1. (Chancery
7516.)

FOR THE SETS OF TODAY
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Scottish Radio Retailers’

Association

President : Mr. R. B. Donaldson.

Past Presidents : Mr. James Plucknett,
AMILEE. (1927-1931), Mr. Alexander
Stenart (1981-1932). Mr. Robert Morrison
(1982-1938).

Secretary : Mr. W. Hood Stewart, C.A.,
156, St. Vincent Street, Glasgow, C.2.

The objects of the Scottish Radio Retailers’
Association are to promote and protect the
interest of radio retailers in Scotland.

Membership is confined to persons or firms
engaged in retailing radio from business
premises in Scotland and maintaining a
representative stock of radio. Associate
membership is open to employees of persons
or firms eligible for membership. Associate
members may attend meetings but may not
vote. They may be co-opted as members of
the Council.

The annual subscription is one guinea, but
members carrying on business at more than
one address in Scotland pay according to a
graduated scale. Associate members pay a
subscription of 5s.

The sole control of the Association is vested
in a Council consisting of not less than ten
‘members. This includes one representative
from each Branch, not more than six members
elected at the Annual General Meeting, and
the Council has the right to co-opt not more
than six additional persons who may or may
not be members of the Association. The
Council meets monthly.

Ulster Radio Traders’
Association

The Ulster Radio Traders’ Association,
Ltd., membership comprises manufacturers,
manufacturers’ agents, wholesalers and retail-
ers carrying on business in Northern Ireland.

The Registered Office of the Association
is 58, Chichester Street, Belfast (Belfast
7196). The Secretary is Mr. Ralph 8.
Neilson.

The Council of the Association 1neets
during the first week of every January,
February, April, May, July, August, October
and N8vember, and at such other times as it
considers necessary.

General meetings of the Association are
held during the first week of every March,
June, September and December. Special
meetings of the Association are held whenever
necessary. All meetings are held in the
Club Rooms of the Association at Donegall
Chambers, Donegall Place, Belfast.

The Social Club which was formed about
one year ago has achieved considerable
popularity with members.

The Association Council organise an annual
exhibition under the auspices of the Radio
Manufacturers’ Association. This exhibition
is confined to members of the Radio Manu-
facturers’ Association and members of at
least one year’s standing in the Ulster
Association.

INDEPENDENT LOCAL ASSOCIATIONS

BURNLEY.

The Burnley Gramophone and Wireless
Retailers’ Association was formed in Novem-
ber, 1933, after the local W.R.A. had become
defunct. Its objects are the protection and
development of trade interests.

Membership stands at 25, and is to include
Nelson dealers. The officers are as follows :

President, Mr. J. E. Reynard; hon.
treasurer, Mr. J. S. Ainscow ; hon. secretary,
Mr. William Bury, 119, Westgate, Burnley.

The Association meets at the Café Royal,
Manchester Road, Burnley.

COVENTRY.

The Coventry Musical and Radio Retailers’
Association was formed in March, 1930. Its
objects are to safeguard the interests of its
members in the City of Coventry and towns
within 10 miles.

The Association is always open to co-
operate with other kindred organisations.

It has a system for the inter-exchange each
week between members of information re-

garding bad or doubtful H.P. customers
which has proved of great value.

Other activities include an annual dinner
in March, technical lectures and other social
functions during the winter.

The officers are : President, A. Melville
Sidley ; Vice-President, Mr. H. J. Cleaver ;
Hon. Secretary, Mr. G. H. Parsons, 201,
Broad Lane, Coventry (office : 7 Warwick
Row) ; Hon. Treasurer, Mr. H. H. Spicer ;
Committee : Mrs. Mackereth, Messrs. M. G.
Dent, H. Payne, J. Fennell, H. Crane, A.
Salmon, F. W. Nicholls, J. T. E. Brown
(Rugby), and W. Johnson.

HANTS. SOUTHERN

Hampshire Southern Wireless Dealers’
Association was formed at a meeting of a few
W.R.A. members held in March, 1934.

Mr. J. A. Halpin was appointed Secretary ;
Mr. E. A. Woods, Chairman ; Mr. L. Apsey,
Vice-Chairman ; and Mr. Clifford Lister,
Treasurer.

E. A. Woods is the National Chairman of
the Music Trade Association. L. Apsey is

Mullard e master vawve
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LOCAL ASSOCIATIONS.

National Chairman of the Cycle Association,
and J. A. Halpin is Secretary and Council
Member of the W.R.A. This started the
Association on broadminded lines.

A strong committee representative of
districts was formed and general meetings
have since been held in the New Southampton
Town Hall.

After four months secretaryship, Mr. J. A.
Halpin retired, and Mr. L. C. Latch of Wm.
Dale, Andover, was appointed Secretary.

The area covered by the Association

includes Salisbury, Andover, Amesbury,
Portsmouth, Bournemouth, Isle of Wight,
Totton, Lyndhurst, Lymington, Bjshops

Waltham and Winchester. The membership
are not against National affiliation or
National unity.

LEICESTERSHIRE.

The Leicestershire Radio Traders’ Associa-
tion was formed in March 1925 and since
that date has been represented in its mem-
bership by the principal radio retailers in
Leicestershire.

The officers of the Association are elected
annually and consist at present of the follow-
ing : Chairman : Mr. E. J. Turner; Vice-
chairman : Mr. S. May; Hon. Treasurer:
Mr. E. Griffin; Hon. Secretary: Mr. F. J.
Smith; Secretary : Mr. O. Holmes.

The office and general meeting place of
the Association is at Corridor Chambers,
Market Place, Leicester.

The Association was originally formed for
the purpose of combating the price-cutting
firms in the City of Leicester, and has the
honour of being the first local radio retailers’
association in England. It has been sue-
cessful in its efforts to prevent price-cutting.

About six meetings annually are usually
held, and various social functions including
lectures by manufacturers representatives
have taken place. At the meetings members
discuss technical and other matters of
interest to radio retailers generally and
obtain information from each other which is
of value in the technical sides of their busi-
nesses.

Membership comprises about 20 firms.
The entrance fee is 10s. 6d. and the annual
subscription also 10s. 6d.

REIGATE.

The Borough of Reigate Radio Association
is an organisation to further and protect
the interests of local dealers who have, in
the opinion of the Committee, suitable
premises and showrooms. :

Chatrman : Mr. S. H. Rundle, of the
Reigate Electrical Co.

Hon. Secretary and Treasurer : Mr. H.
Jeal (Tamplin & Makovski, Ltd.), 57, Bell
Street, Reigate (Reigate 114-5).

WEST HERTS.

The West Herts. Radio Retailers’ Associa-
tion was formed in May, 1984, from the
resigning members of West Herts. W.R.A.

The annual subseription to the Association
is 7s. 6d.

Meeting place, Carlton Tea Rooms, Queen’s
Road, Watford. Area covered : Watford.~
Bushey, Rickmansworth, Radlett, Edgware.

The officers are as follows :—Chairman,
H. D. White.

Hon. Secretary, G. Alan Gray, 57, Queens
Road, Watford.

Hon. Treasurer, E. E. Sirett, 40, Market
Street, Watford.

Assistant Hon. Secretary, W. H. Hoather,
26, High Road, Bushey Heath.

LE.E. WIRELESS SECTION

The Wireless Section of the Institution of
Electrical Engineers was formed in 1919, and
at present has a total membership of approxi-
mately 700.

Meetings are on Wednesdays at 6 p.m.

The Secretary is Mr. P. F. Rowell, and the
address Savoy Place, Victoria Embankment,
London, W.C.2. (Temple Bar 7676).

The proceedings of the Section are pub-
lished separately from the Journal in a pub-
lication entitled ‘‘ The Proceedings of the
Wireless Section.” This is issued two or
three times annually, and is supplied, in
addition to the main Journal, without extra
charge, to members of the Section.

Mr. S. R. Mullard, M.B.E., is the chairman
of the Wireless Section Committee, and Mr.
T. Wadsworth, M.Sc., is the vice-chairman.
The immediate past-chairman is Mr. G.
Shearing, O.B.E., B.Sec.

Ordinary members of Committee are :
Mr. N. Ashbridge, B.Sc. (Eng.), Mr. A. J.
Gill, B.Sc. (Eng.), Mr. N. F. S. Hecht, Mr.
J. Joseph, Mr. N. Lea, B.Sc., Major S. H.
Long, O.B.E., D.Sc., Mr. F. Murphy, B.Se.
(Eng.), Mr. F. E. Nancarrow, Dr. W. F.
Rawlinson, Mr. Frederick Smith, Mr. C. E.
Strong, B.A., Mr. R. A. Watson Watt,
B.Sc. (Eng.). 0

Government departments are represented
by Mr. F. S. Barton, M.A,, B.Se. (Air
Ministry), Mr. A. J. Gill, B.Se. (Eng.) (Post
Office), Capt. G. W. Hallifax, R.N.
(Admiralty), and Col. J. P. G. Worlledge,
O.B.E. (War Office); while the ex-officio
members are Professor W. M. Thornton,
O.B.E., D.Sc., D.Eng. (President); the
Chairman, I.LE.E. Papers Committee; and
a representative of L.LE.E. Council.
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LEE. INTERFERENCE COMMITTEE

EN
The Institution of Electrical Engineers
has set up & Committee for the purpose of
.- considering and making recommendations on
I-the question of interfercnce with broadeast
reception arising from the operation of other
electrical plant.

The Committee held its first meeting on
June 16, 1933, under the chairmanship of
Mr. Clifford C. Paterson, O.B.E., Past Presi-
dent of the I.LE.E., with Lieut.-Col. A. G. Lee,
0.B.E., M.C., Engineer-in-Chief of the Post
Office, as Vice-Chairman.

The Committee set up initially four Sub-
Committees dealing respectively with :—

Commiltee *“ A.° :—Domestic apparatus,
including electric refrigerators, fans and
vacuum cleaners.

Commiittee ** B.’ :—Larger electrical plant,

including generators, motors, lifts and
mercury rectifiers.
Committee ‘ C.” :—Traction, including

trolley buses, trams.
Committee ** D.” :—Automobiles and air-
craft.
A further Sub-Committee, dealing with
suppression at consumers’ premises, Wwas
“formed subsequently.
The Sub-Committees are making investi-
‘ gations with a view to furnishing the main
Committee with the data necessary for their
further deliberations. The report of the
Committee will be made to the Council of the
Institution.

The Committee.

The membership of the Committee is now
as follows :—
Prof. W. M. Thornton, O.B.E., D.Sc.,
D.Eng., President, LE.E. (ex-officio).
Lieut.-Col. A. G. Lee, O.B.E., M.C., and
Messrs. C. C. Paterson, O.B.E., F. W, Purse,
L. B. Turner, M.A., J. M. Kennedy, repre-
senting the LE.E.
Col. A. S. Angwin, D.S.0., M.C. (General
Post Office).
Mr. E. A. Barker (Incorporated Municipal
" Electrical Association).
Mr. A. T. Priddle (Society of Motor Manu-
facturers and Traders).
Mr. A. F. Bound (Railway Companies’
Association).
Mr. Noel Ashbridge, B.Se. (British Broad-
casting Corporation).
Mr. J. M. Donaldson, M.C. (Incorporated
Association of Electric Power Companies).
Mr. H. W, Ellis (Electrical Contractors’
Association).
Mr. A. E. Betambeau (Wireless Retailers’
Association of Great Britain and Northern
Ireland).

Mr. P. Good (International Electrotechnical
Commission, British National Committee).

Mr. R. S. Downe (London Electricity
Supply Association).

Mr. H. Jones (Railway Companies’ Asso-

ciation).

Mr. J. Joseph (Radio Manufacturers
Association).

Mr. A. K. Toulmin-Smith, B.A. (Air
Ministry).

Mr. J. Munro (Association of Supervising
Electrical Engineers).

Mr. T. A. Pond (Provineial Electric Supply
Association).

Sir Arthur Preece (Association of Consult-
ing Engineers).

Mr. C. Rodgers, O.B.E., B.Sc.,, B.Eng.
(British Electrical and Allied Manufacturers’
Association).

Mr. P. M. Hunt (Tramways, Light Rail-
ways and Transport Association).

Mr. R. A. Watson Watt (National Physical
Laboratory).

Mr. E. B. Wedmore (British Electrical and
Allied Industries Research Association).

Mr. J. M. Kennedy (Electricity Com-
missioners).

Mr. Johnstonc Wright (Central Electricity
Board).

Mr. C. O. Silvers (Municipal Tramways and
Transport Association).

Mr. J. Clarricoats (Radio Society of Great
Britain).

The Committee find it desirable to establish
in the first. place practical methods and
instruments for appraising the interference
and the apparatus causing it. With this end
in view it has been found essential to agree
to some standard of interferemce which, on
the one hand, will represent substantial
immunity for a well-designed radio set, and,
on the other hand, is demonstrated as being
of practical application to electrical appliances
which emit interference, and to radio sets
which are subject to such interference,

Trend of Work.,

The attention of the Committee is further
being actively directed along two channels :—
(1) A study of methods and devices, and
their effectiveness, which are within the
power of the radio listener to apply, for
ameliorating the effects of interference.

(2) A study of methods and devices for
suppressing the emission of interference
from electrical apparatus.

The interests represented on the Committee
are co-operating actively to resolve all these
questions as a necessary preliminary to mak-
ing recommendations.

Mullard MASTER RADIO
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THE WIRELESS LEAGUE TRADERS
SCHEME

The Wireless League is making great
progress with its scheme.for the Registration
of Approved Traders, of whom there are now
some 400 throughout the country. Member-
ship of the League’s Register of Approved
"Traders is confined to those dealers who can
prove they have the ability and the equip-
ment to service receivers and who can
satisfy the Committee they are otherwise
suitable.

The League’s lay members are recom-
mended to patronise Approved Traders for
purchases, repairs and accumulator charging,
and are given a list of these dealers in their
locality. =

Apart, however, from the support of
members, the League claims that the dealer
gains the confidence of the general public,
since the very fact that he is approved
provides him with documentary evidence of
his ability.

To assist our dealers to capitalise their
appointment, the League provides :

(1) An enamelled sign to hang outside
their premises.

-(2) Window transparencies — miniatures

of the above. i i

(8) Letter-heading blocks.

(4) Badges to be worn by the approved
trader’s technical staff only. :

(5) Propaganda leaflets for distribution
by approved traders.

(6) A script vellum diploma, signed by
Prof. A. M. Low and other scientists and
technicians.

(7) Special notepaper with the dealer’s
name and address printed on it.

(8) Rubber stamps of sign.

(9) Showcards.

(10) Co-operative advertising.

In addition, the retailer can profit by
pointing out to customers that by patronising
an approved trader the purchaser has a
definite right of appeal to an unbiased body.

The annual subscription is 21s.

Committee Chairman : Prof. A. M. Low,
A.C.G.I. :

General Secretary : Alfred T. Fleming,
M.I.W.T., 12, Grosvenor Crescent, London,
S.w.1.

INCORPORATED RADIO SOCIETY OF
GREAT BRITAIN

The Incorporated Radio Society of Great
Britain exists to encourage interest in
amateur radio with particular reference to
short wave and ultra short wave work.
The Society was founded in 1913 and has
been under the patronage of H.R.H. the
Prince of Wales since 1922.

The privileges of membership include a
free subscription to the Society’s journal,
the T. & R. Bulletin.

Members interested in research and experi-
mental problems are especially catered for,
and over 400 such members are at present
co-operating in 12 groups, each of which is
studying a specific problem.

‘Standard frequencies are transmitted at
regular intervals and these are guaranteed
to be correct to within a few parts in a
million.

Non-transmitting members receive a special
identity number which enables them to send
reports to transmitting amateurs via the
Society’s report card section.  Approxi-
mately 400,000 cards are handled annually
by the Society.

A ¢ Guide to Amateur Radio ” is now in its
second edition.

The membership of the Society as at
November, 1934, was 2,250, representing
an increase of over 1,000 members since 1930.
Over 500 of these members are attached
to the British Empire section. .

The Society is privileged to represent the
British radio amateur at Post Office dis-
cussions concerning licence matters, and is
also permitted to recommend its members
for higher power and other facilities.

Annual subscription fees for Corporate
members are :—

Those resident within 25 miles of Charing
Cross, £1 1s.

Those resident outside the above area,
but within the British Isles, 15s.

Those resident abroad, 12s. 6d.

For Associate members resident at home
or abroad the subscription is 10s.

The officers of the Society for the year 1935
are: President, Mr. Arthur E. Watts ;
Ezecutive Vice-president, Mr. E. Dawson
Ostermeyer ; Honorary Editor, Mr. H.
Bevan Swift ; Secretary, Mr. John Clarricoats,
58, Victoria Street, London, S.W.1 (Victoria
4412).

EIGHT CUT OF TWELVE USE
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INSTITUTE OF WIRELESS TECHNOLOGY

The Institute of Wireless Technology
exists to promote the advancement of wire-
less technology in all its branches, to maintain
the status of the professions engaged in the
science, to hold meetings and exhibitions, and
to publish or circulate books or reports.

Examinations on practical and theoretical
knowledge are held in May and November.
For some years special papers have been set
covering the requirements of service engineers
taking the Associateship Examination and
service managers taking the Associate Mem-
bership Examination. Papers are also set
on all other branches of wireless engineering,
including sound engineering and television.

Membership comprises the following classes :

Fellows, Members, Associate Members,
Associates, and Students.

The fees are as follows: Examination :
Associateship, £1 1s. for Registered Students,
£2 2s. for non-members. Associate Member-
ship, £2 2s. for Associates, £3 3s. for non-
members. Entrance Fees: Fellow, £5 5s;
Member, £4 4s; Associate Member, £3 3s.;
Associate, £2 2s.; Student. no fee. Annual
Subscriptions: Fellow, £5 5s.; Member,
£4 4s. ; Associate Member, £3 3s. ; Associate,
£2 2s.; Student, £1 1s.

The Institute publishes ‘ The Proceed-
ings.” It has its own Benevolent Fund and
Employment Register. _

During the years 1933 and 1934 a great
increase in membership is shown, and the
total of examinees for the June, 1934, exami-
ndtion was deuble that of 1933.

Regular meetings are arranged in every
Section and papers of considerable interest
have been given at the Sections.

In particular has the question of Servicing
received attention, and a Sub-Committee has
been set up to give this matter continual
attention.

The Institute has been fortunate in obtain-
ing the co-operation of Technical Colleges and
Polytechnics.

Special papers are set covering in detail
the requirements of the Service Engineer.

Television is receiving attention, and
papers on it are available in both the
Associate Membership and Associateship
Examinations.

The Institute was founded in 1925, and
incorporated in 1932. Its offices are at 4,
Vernon Place, Southampton Row, London,
W.C.1. (Holborn 4879). j

President :  Williamm Beresford Medlam,
B.Se., AM.ILLE.E. .

Vice-President : H. J. Barton Chapple,
B.Sc, AMILEE.; Y. W, P. Evans, M.Inst.-
R.E.; Charles C. Garrard, Ph.D., M.I.LE.E. ;
Sir William Noble, M.I.LE.E.. ; James Nelson,

MIEE.; E H le LLEE
AM.LMech.E. o e
Honorary Secretary : Harrie J. Kin
F.C.C.S. Assistant Honorary Secretarygr-

B. Tunbridge Hogben, A.C.C.S.

Council : William A. Chambers ; Y. M. D,
Cooper, B.Sc., B.es L. ; Alfred T. Fleming ;
Horace W, (glambtell, M.InstRE.; H. A. G.

owse, M.ILEE.; Leslie .
AMILEE. i

The Institute has five Sections :

LoNDoN AND HoME CouNTIES.—Chairman :
H. J. Barton Chapple, B.Sc., AM.LE.E.
H_onorary Secretary : Alfred T. Fleming, 86,
Finborough Road, West Brompton, London
S.W.10. 4

MibLAND.—Chairman : Charles C. Garrard,
Ph.D., M.LLE.E. Honorary Secretary : Albert
J. Selby, 12-13, Borough Road, Burton-on-
Trent.

'NORTH WESTERN.—Chairman : Jack
Tilley. Honorary Secretary : Stanley Brown,
106, Nicolas Road, Chorlton-cum-Hardy,
Manchester.

Sours WESTERN.—Chairman : Reginald C.
Lawes. Honorary Secretary : Phillip T.
Brown, ‘Homecroft,” St. Andrew’s Road,
Exmouth, Devon.

YORKSHIRE.—Chairman : George W. Bag-
shaw.. Honorary Secretary : M. C. Pickard,
48, Folds Crescent, Sheffield, 8. ‘

Institute of Radio

Engineers

The American Institute of Radio Engineers
was formed in 1912 by the amalgamation of
the Society of Wireless Telegraph Engineers
and the Wireless Institute. The publication
of its proceedings was started in 1913 and has
been issued regularly since that time.

Its early membership of less than ome
hundred has grown to several thousand and
its members may be found practically in every
civilised country in the world where radio
engineering is practised.

Its Medal of Honour in recognition of dis-
tinctive services in the field of communica-
tions is issued annually. So is the Morris
Liebmann Memorial Prize which is given for
an important development in the communica-
tions field in the immediate past.

The headquarters of the Institute are at
330, West 42nd Street, New York City, and it
maintains sections in seventeen cities in the
United States of America and Canada.
Membership is available in several grades,
depending upon the qualifications and ex-
perience of the applicants. Secretary :
Harold P. Westman.

Mullard me mastez vaive
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THE TELEVISION SOCIETY

The Television Society holds meetings at
the University College, London, at 7 p.m.,
on the second Wednesday of the month.

It has its own journal, which is published
three times a year and circulates to all
members.

The Society organised in 1933 its fourth
exhibition of television and other photo-
clectric apparatus, at the Imperial College
of Science, London, and 3,000 people
attended. Another exhibition is being held
in 1935.

The Society has a membership of about
350. The annual subscription is: Fellows,
£1 (entrance, 10s. 6d.) ; associate members,
15s. (entrance, 5s.); student members, 10s.
(entrance, 2s. 6d.).

The officers are as follows :—

President : Professor Sir Ambrose Fleming,
M.A.,, D.Sc., F.R.S.

Vice-Presidents : Ll. B. Atkinson, Esq.,
M.IE.E.; Professor Magnus Maclean, M.A.,
D.Sc.,, LL.D.; Professor J. T. MacGregor
Morris, M.LE.E. ; W. T. Patrick, Esq., J.P. ;
Sir John Samuel, K.B.E., LL.D. ; Clarence

Tierney, Esq., D.Sc., F.R.M.S. (Chairman
of Council).

Honorary Fellow : John Logie Baird, Esq.

Council: A. H. Bennett, Esq., M.1.LE.E. ;
G. P. Barnard, Esq., B.Sc., Grad.L.LE.E.;
Professor F. J. Cheshire, C.B.E., A.R.C.S.,
F.I.P.; R. W. Corkling, Esq., F.P.S.; J. J.
Denton, Esq.; H. M. Dowsett, Esq.,
M.LE.E.,, M.ILR.E.; E. L. Gardiner, Esq.,
B.Sc.; Wm. C. Keay, Esq.; H. H. Hope,
Esq. ; E. G. Lewin, Esq., M.Sc., A.Inst.P. ;
T. M. C. Lance, Esq., AM.LR.E. ; W. G. W.
Mitchell, Esq., B.Sc.; S. R. Mullard, Esq.,
M.B.E.,, MIEE.; R. R. Poole, Esq.,
B.Sc. ; J. C. Rennie, Esq., B.Sc.,, M.LE.E. ;
E. Phillips, Esq. ; C. Tierney, Esq., D.Sc.,
F.R.M.S.; E. H. Traub, Esq.; Capt. B. S.
Tuke, Capt. R. Wilson.

Honorary Treasurér : Wm. C. Keay, Esq.

Hon. Business and Membership Secretary :
J. J. Denton, Esq., 25, Lisburne Road,
Hampstead, London, N.W.3.

Hon. Editorial Secretary: W. G. W.
Mitchell, Esq., *“ Lynton,”” Newbury, Berks.,
England.

THE TRADES' LUNCHEON CLUBS

BRISTOL

The Bristol and District Radio Social Club,
with its motto of * Good Fellowship,” is the
result of a meeting in May, 1934, when it was
decided to reform the Bristol Radio Trade
Lunch Club to give it a wider basis for social
intercourse.

At this meeting, Mr. J. W. Wharton
(Mullard) was elected vice-president of the
Club, and Messrs. R. T. Lewis (managing
editor, Bristol Evening World), A. J. Spurll
(editor, Bristol Evening Post), and J. Thomas
(BrROADCASTER) were elected honorary mem-
bers, the last-named also being elected ea-
officio member of the committee.

The President is Mr. A. G. Lewis, and the
Hon. Secretary and Treasurer, Mr. S. F.
Down, 14, Bath Street, Bristol, 1. (Bristol,
20271.)

The committee includes Messrs. J. W,
Wharton, J. A. Uppington, J. M. Sim, A. W.
Young, H. Gallop, and H. S. Phillips.

LONDON

The Radio Industry Luncheon Club exists
‘“to promote mutual understanding and
good will in the Radio Industry by the
holding of periodical Luncheon Meetings.”

The officers are: chairman, Mr. E. S.

Brown (Brown Bros.); vice-chairman, Lt.-
Col. G. D. Ozanne (Wingrove and Rogers).
honorary secretary, Mr. F. Brewerton, Ecco
House, Princess Street, St. John’s Wood,
London, N.W.8. (Paddington 6735).

On the committee are Messrs. S. Wilding
Cole (Kolster Brandes), H. de A. Donis-
thorpe (General Electric), J. C. Eastick,
H. R. Harris (Edison Swan), C. H. G. Hobday
(Hobday Bros.), W. A. Hunt (National Radio
Service), G. G. Kent (Johnson Talking
Machine), Col. T. W. Vigers (British Blue
Spot).

Meetings are generally held on the last
Wednesday of the month, and a subject for
discussion relating to the general benefit
and advancement of the Industry is tabled
for each meeting.

The annual subscription is 10s. 6d., and
there is an entrance fee for new members of
10s. 6d. Only directors or managers of
bona-fide manufacturer or wholesaler firms
or companies, or any person of standing in
the Industry considered eligible by the
committee are allowed to become members
of the Club.

Members may invite as guests to the
luncheons individuals of responsible standing
in the Industry.

The number of members continues to

a7 M“E.iard AND YOU SELL GOODWILL
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increase and the attendance at the luncheons
also shows a steady advance, showing that the
work of the Committee in the organisation
of the Club and the provision of subjects
for discussion are appreciated by the Members.

MANCHESTER

The Manchester and District Radio Trades
Luncheon Club holds meetings on the first
Monday in each month.

Membership is open to directors or depart-
mental managers of any bona fide manu-
facturing or wholesale firm, and to any
radio retailer or individual of standing in
that industry.

The officers are: President, Mr. J. H.
Farthing ; Vice-chairman, Mr. J. W. Need-
ham; khon. treasurer, Mr. S. J. Wriggles-
worth ; hon. secretary, Mr. R. H. Ellis,
Northern House, 7, Gartside Street, Man-
chester 3.

The committee includes Messrs. Y. W, P.
Ewvans, C. S. Warde, J. R. Carter, J. Evans,
and H. G. Jenkinson.

MIDLANDS

The Midlands Radio Luncheon Club holds
luncheon meetings every third Wednesday
in the month at the Imperial Hotel, Birming-
ham. Its membership is about 100. Arising
from the meeting of June 20, 1934, which
was addressed by Mr. Edward E. Rosen, a
committee was formed to set working the
R.M.A. scheme sponsored by the Govern-
ment for the training of techmical radio
engineers.

The club’s officers are as follows :—
Chairman : Mr. Gordon Baynton.
Vice-Chairman : Mr. A. G. Wright.

Hon. Secretary : : Mr. C. C. Shipway, 31,

Holloway Head, Birmingham. (Midland
2227.)

Hon. Treasurer : Mr. W. J. Dyer, Alcester
Street, Redditch.

NEWCASTLE

The Newcastle and District Radio Trades
Social Club was formed at a trade dinner
organised by Mr. R. E. Fabian, North-East
representative for Whiteley Electrical, and
held in the County Hotel, Newcastle, in
December 1933, when 162 members of the
trade attended and the Lord Mayor presided.

It was unanimously decided to form a
social club and the organisation was left to :

Messrs. J. A. Roddy (Cossor), R. E.
Fabian (Whiteley), E. C. Robinson (Britannia
Batteries), J. Watson (Watsons Wholesale),
T. Davison (Ferranti), B. Newton (Johnson
Talking Machine), W. H. Bradley (retailer),
A. F. Guitard (retailer), A. E. Dees (Dulcetto-
Polyphon), R. Robinson (retailer), J.
Mitchelhill (Beaumont), J. W. Skurr (J.
Gledson), W. G. Craig (Tungsram).
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This committee arranged a whist drive and
dance which was the beginning of a very
successful season,

On March 14, 1934, a general meeting
re-elected the committee en bloc for the
ensuing year.

The President is Mr. W. Horsfal, Manager
of the G.E.C. Newcastle Branch.

Many interesting items have been em-
barked upon, including the organisation of
a luncheon club (at which members meet
each Wednesday), smoking concerts, motor
rallies, dances, outings and a swimming
club (members have the exclusive use of one
of the city baths oncc a week).

NOTTINGHAMSHIRE

Each section of the industry is equally
represented among the officers and committee
%fl' l1);he Nottinghamshire Radio Luncheon

lub.

The chairman, Mr. A. H. Whiteley, is a
manufacturer ; the honorary secrelary, Mr.
G. A. Litchfield, of Sherwood Buildings,
South Sherwood Street, Nottingham, is a
wholesaler ; and the treasurer, Mr. J. Thorn-
ton, is a retailer. The three committee
members are retailer, wholesaler and manu-
facturer respectively.

The club meets monthly for lunch at the
Black Boy Hotel, Long Row, Nottingham.
The speaker for the occasion addresses the
members on a matter of general interest.
The radio industry is not discussed at the
luncheons.

The annual subscription of 2s. 6d. is a
nominal one to cover postage, and the
membership is 90. The average attendance
at the monthly luncheon is 45 members.
Anyone connected with the radio industry in
any of its branches is eligible for membership.

It is felt that the meetings are conducive
to good feeling among members of the trade,
and make for good fellowship and healthier
conditions.

SHEFFIELD

The inaugural meeting of the Sheffield
Radio Trades Luncheon Club was held on
February 15, 1933, at the Nelson Hotel.
About forty members sat down to luncheon.
Afterwards it was proposed that Mr. C. O.
Birtles be elected president and Mr. William
A. Morton, of 71, 73, Surrey Street, Sheffield 1,
the hon. secretary.

Members meet for luncheon monthly
on a Wednesday at Grand Hotel.

Since the first luncheon many prominent
men in the Radio Industry have been guests
of the Club and have made excellent speeches
on interesting subjects.

There is no doubt that the Club is serving
a useful purpose in gathering together many
who hitherto were unknown to each other.

Mullard Master rADIO
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GOLFING SOCIETIES

RIGS

President : Lt.-Col. J. T. C. Moore-
Brabazon, M.C., M.P.

Vice-Presidents : W. W. Burnham and

J. H. Williams.

Captain : H. Howitt.

Vice-Captain : J. G. G. Noble.

Hon. Treasurer : S. R. Mullard.

Hon. Secretary : F. H. Robinson, 29, Bed-
ford Street, London, W.C.2. (Temple Bar
2468.)

Committee : Gordon Baynton, H. Boon,
Ernest Brown, S. Wilding Cole, O.B.E., R.
Milward Ellis, S. Grey, H. Howitt, E. M. Lee,
F. H. McCrea, S. R. Mullard, MB.E., J. G. G.
Noble, M.C., Lt.-Col. G. D. Ozanne, M.C.,
F. H. Robinson, E. E. Rosen, J. H. Williams.

The Society has 150 members. Mem-
bership is open to directorate, principals
and executives of all radio manufacturers,
wholesalers and retailers in Great Britain
and Northern Ireland and such other persons
closely associated with the radio industry
as the Committee approves.

The annual subscription is 10s.

The society was formed early in 1033
and held its first meeting on March 22 of
that year.

The meetings during the 1933-34 season,
which ended on October 31, were as follows :
Wednesday, March 21, St. George’s Hill;
Tuesday, April 17, Hartsbourne Manor ;
Tuesday, June 5, West Herts. ; Tuesday,
July 10, Hendon ; Wednesday, August 22,
Oxhey ; Monday, September 8, Gleneagles ;
Monday, September 17, Didsbury ; Wednes-
day, October 17, Sidcup.

The Northern section of the socicty at the
beginning of 1934 formed itself into a
separate golfing organisation and is known
as the Lancashire and Cheshire Radio
Industry Golfing Society.

SCOTTISH

The number of friendly radio trade golf
matches in Scotland gradually grew until
the first Tuesday of each summer month
became a regular meeting day.

No date can be given when these meetings
became large enough to warrant the formation
of a club, but a photograph is preserved of
28 members who met at Bonnyton Moor in
1931, to play for senior and junior prizes.

When the Radio Industry Golfing Society
was formed in England a number of Scottish
players joined. Then a meeting was held in
Scotland in April, 1933, at which it was
agreed that the difficulty of distance from
London could not be overcome without having
a separate Society. There was also the
further difficulty that if, to conform to
R.I.G.S. rules, assistants were excluded, a
large number of good friends and good

SPECIFIED

golfers in Scotland would be excluded from
membership. )

It was decided, then, that the Scottish
Radio Golf Society be formed. Mr. R.
Adam was appointed President; Mr. P.
Mackenzie, Captain ; and Mr. J. R. Paterson,
Secretary.

At the first annual meeting after the forma-
tion of the society Mr. R. Adam was ap
pointed Hon. Vice-President ; Mr. P. Mac-
kenzie, President; and Mr. A. E. Amour,
Captain.

The membership of the society is about
70. They have two cups for competition, and
prizes have been offered at every meeting.
Meetings are held on the first Tuesday of
every month from April to October. There
is an annual January dance. ;

LANCASHIRE AND CHESHIRE

The Lancashire and Cheshire Radio In-
dustry Golfing Society was formed in
February, 1934, to encourage playing golf
ainong members, and give support to benevo-
lent funds connected with the radio industry.

All persons directly or closely connected
with the radio industry are eligible for elec-
tion to the society.

Ordinary membership is open to persons
residing in the counties of Lancashire and
Cheshire and adjoining districts, and only
such members are entitled to attend the
annual general meeting of the society.

Country membership is open to persons
residing more than 10 miles from the borders
of Lancashire and Cheshire. Such members
have the same playing and social rights as
ordinary members.

The membership year commences on July
1. The annual subscription for ordinary
and country members is 10s., and non-
playing members 5s.

The officers of the society are as follows :

President : V. Z. De Ferranti; Captain :
R. Hollingdrake ; Vice-Captain : H. Clarke.

Hon. Treasurer: Y. W. P, Evans,
¢ Nairana,”” St. Annes Road, Blackpool.

The Commillec includes : J. D. Morrison,
L. E. Birchall, J. E. Kemp, J. Hall, C.
Gadd, J. McCrea, C. S. Warde, H. Nightin-
gale, C. P. Beardsall.

WALLASEY AND BIRKENHEAD

Wallasey and Birkenhead Electrical Trades
Golfing Society has been in existence one
season.

At its first annual meeting, Mr. Mackley
was elected president and Mr. C. E. Vines,
captain.

The honorary secretary is Mr. R. M. Davies,
of 9, )Downham Drive, Heswall. (Birkenhead
2917).

IN MOST RECEIVERS
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WHO'S WHO IN RADIO

ALLEN, Charles Gilbert, Feliow R.E.S.
—Sales Manager, McMichael Radio, Ltd.,
Danes Inn House, 265, Strand, London,
W.C.2. A.M.L.R.E. Joined Callenders Cable
Co., Ltd., 1914 ; Marconi International
Marine Communication Co., Ltd., 1917 ;
one of first employees of McMichael, Ltd.,
1923, traveller 1924, London sales manager
1927. Born August 17th, 1900. Re-
creations : motoring, tennis. Private
address: Home Lea, Nightingale Lane,
Bromley, Kent.

ALLIGHAN, Garry.—Journalist, 310-312,
Regent Street, London, W.1. Official
publicist to the Radio Manufacturers’
Association, since 1929 ; Press manager of
Radio Exhibition, 1929-80-81-32-33-84.
Born 1895. Recreation : motoring.: Private
address : 9, New Cavendish Street, W.1.

ALLSTON, Reginald Oscar.—Sales Mana-
ger, Hellesens Ltd., S. Wimbledon, S.W.19.
Six years with A. H. Hunt, Ltd. Radio
trade since its inception. Born June 15th,
1896. Recreations: golf, bridge, motoring.
Private address: “ Linga Longa, » West
View, Letchworth, Herts. Phone: 476.

AMCOTTS, Major Weston Cracroft.—
Managing Director, Vee-Cee Dry Cell Co.
(1927) Ltd.,, Northwold Road, Stoke
Newington, London, N.16. Born 1888.
Private address : Hackthorn Hall, Lincoln.

ARBIB, Richard.—Manager of Press De-
partment, ‘‘His Master’s Voice,”” 98-108,
Clerkenwell Road, Loandon, E.C. After
sales experience in various export firms,
joined The Gramophone Co., Ltd., in 1928,
Electrical Reproducer Dept.; after con-
ducting H.M.V.’s publicity for Maurice
Chevalier’s English visit in 1930, took up
present position in 1932. Recreations :

motoring, swimming, golf, darts. Private
address: 85, Farm Avenue, London,
N.W.2. (Gladstonc 4114.) Club: Royal
Automobile.

ASHBRIDGE, Noel.—Chief Enginecr,
B.B.C., Broadcasting House, London,

W.1. B.Sc., AMICE., MIE.E.
BAGGS, John.—Radio Sales Manager’s

Chief Publicity Assistant, Ferranti, Ltd.,
Hollinwood, Lancs ; Metropolitan-Vickers

BAKER, Harold.—Ariel,

Electrical Co., Ltd., 1914-21, serving
apprenticeship ; Ferranti, Ltd. Meter Sales
Dept., 1923 ; since then from commence-
ment attached to Radio and Clock Sales
Dept. Now in charge of Radio, Electric
Clock and Electric Fire Publicity. Born
November 30, 1898. Recreations : litera-
ture, boating, fishing, motoring. Private
address : 2, Ash Walk, Alkrington, nr.
Middleton, Manchester.

BAIN, Herbert Alexander, J.P.—General
Secretary,W.R.A., 316, First AvenueHouse,
High Holborn, London, W.C.1. Army,
1914; Ministry of Labour, 1919; The
Federation of British Music Industries,
1925-30 ; Secretary The Pianoforte Manu-
facturers Association, Ltd. 1926-1981 ;
Secretary The Music Trades Benevolent
Society, 1980; Secretary The Music Trades
School Advisory Committce, 1929-31.
Recreations : golf, music. Private address:
Deepdene, Snaresbrook, London, E.11.

BAIRD, John Logie.—Managing Director,
Baird Television, Ltd., 58, Vicioria Street,
London, S.W.1. Born  August, 1888.
Private address : 8, Crescent Wood Road,
Sydenham, London, S.E.26.

BAKER, Arthur.—Managing Director,
Bakers Selhurst Radio, Ltd., 75-77, Sussex
Road, South Croydon. Made the first
electro-magnet moving coil speaker, with
floating cone, January, 1925 ; manufactured
the first cross type permanent magnet
speaker with floating cone, March 1926.
Born January 25th, 1895. Private address:
89, Selhurst Road, South Norwood,
London, S.E.25.

Wireless Corre-
spondent and Broadeast Critic, * The Daily
Mirror,” Geraldine IHouse, Fetter Lane,
London, E.C.4. Member, Broadecasting
Commiittec of Critics Circle. From 1918-9,
0.C. Exhibitions ; Photographic Section of
Ministry of Information, and Impcrial War
Museum. 1926-7, Manager of Publicity and
Trade Section of the Wireless Association of
Great Britain. Joined ‘ Daily Mirror
1927. Club: Press. Recreations : motor-
ing, golf, photography.

BAKER, Percy William.—Director, Climax
Radio Electric, Ltd.,, Haverstock Works,

T THE MASTER VALVE
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Parkhill Road, Hampstead, London, N.W.3.
Member of Council R.M.A. Was with
Cambridge Instrument Co. 1908-14 ; Charge
of Testing Dept., R. W. Paul, until end of
War. Proprietor of Scientific Electrical Co.
prior to amalgamating with Climax.
Holds many international electrical patents.
Born October, 1891. Recreations : garden-
ing, fishing, badminton, swimming, walk-
ing. Private address: The Thatched
House, Wroxham, Norfolk. .

BAKER-BEALL, Alfred.—Managing Dir-
ector The Lithanode Co., Ltd., 190,
Queen’s Road, Battersea, London, S.W.8 ;
30 years® connection with mechanical and
electrical engineering, with the manufae-
ture of accumulators and primary batteries.
Born 1875.

BALCOMBE, Edwin Kesteven.—Manag-
ing Director, A. J. Balcombe, Ltd., 52-58,
Tabernacle Street, London, E.C.2.

BALL, Arthur Leslie.—Accountant, The
Marconiphone Co., Ltd., 210, Tottenham
Court Road, London, W.1. Joined present
company, 1923 ; assistant accountant 1924;
accountant 1930. Born May 24th, 1901.
Recreations: musie,golf. Private address:
:;4, Craignish Avenue, Norbury, London,

.W.16.

BARRETT, Ferberd Sessions.—Adver-
tisement Manager * The Broadecaster and
Wireless Retailer,” *¢ Electrical Trading,”
«“Hotel and Catering Weekly,”” Odhams
Press Ltd., 29, Bedford St., Strand, W.C.2.
BornFebruary27,1896. Recreation:_ golf.
Private address: 59a, Abbey Road, St.
John’s Wood, London, N.W.8.

BARRIE, Douglas Gordon Everard.—
Director, Henderson Wholesale Electrical
& Radio Ltd., Electric House, Queen’s
Road, Brighton, and at Worthing, Tun-
bridge Wells, Eastbourne and London. 25
years in electrical trade.  Born : October
5th, 1894. Recreations : deep sea fishing.
Private address : * Avoca,” Middleton
Avenue, Hove.

BAYNTON, Gordon.—Joint General and
Sales Manager, Radio Gramophone De-
velopment Co., Ltd., 18-20, Frederick
Street, Birmingham. Born October 1,
1895. Recreation : golf. Private address :
197, Russell Road, Moseley, Birmingham.

BEADLE, Thomas.—Managing Director,
T. Beadle & Co., Ltd., 8, 4, 5, Castle Street,
Hull, and at Grimsby, Leicester, Liverpool,
Nottingham, Birkenhead, Blackburn,
Derby. In wholesale electrical business
80 years, and wholesale radio since 1924.
Councillor of N.A.RM.A.T. from inau-
guration until dissolution; chairman,

BEAVER,

BILANTZ,

BLACK,
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Northern Section, 1924. R.W.F. Coun-
cillor from inauguration to date; cbair-
man, North Midland Section, 1930. Mem-
ber of wholesalers’ F.T.A. Liaison Com-
mittee. E.W.F. Councillor; chairman
Lancs and Yorks Section, 1925. Born :
November 6th, 1879. Recreations : golf,
billiards, snooker, bowls. Private address:
262, Anlaby Road, Hull.

BEARDSALL, Charles Poynter.—Radio

Sales Manager, Ferranti, Ltd., Hollinwood,
Lancs; member of council, R.M.A. from
January, 1929 ; trained for journalism,
which forsook for engineering ; joined
Ferranti, Ltd., 1807 ; sales dept., 1910 ;
sales manager, meter dept., 1926 ;
associated with radio from commencement
and appointed sales manager, radio
dept., 1929. Bom January 19th, 1886.
Recreations : golf, gardening, motoring.
Private address: Alton, Sheepfoot Lane,
Heaton Park, Manchester.

Eric, A.C.G.I.—Radio and
Sales Promotion Manager, Sun Electrical
Co., Ltd., 118, Charing Cross Road,
London, W.C.2. 1922-1927 with Siemens,
from 1927 with Sun Electrical Co. Born
September 14th, 1900. Recreations :
Rugby football, swimming. Private
wdress: 45, Colebrooke Avenue, Ealing,
. 13.

BETAMBEAU, Albert Edward.—Pro-

priector A. E. Betambeau & Co., 10la,
High Street, Penge, London, S.E.20,
and 20-22, Anerley Station Road, S.E.20.
Member of Council W.R.A. since
August, 1923 ; Chairman W.R.A. 1929-31 ;
Vice-President, 1982-34 ; after 17 years’
practical experience, including apprentice-
ship, opened present business 1920.
Rotarian, Penge Rotary Club; member
of Penge Chamber of Commerce. Born
August 80th, 1887. Private address :
is\xlerley Lodge, Anerley Road, London,
.E.20.

David Sidney.—Managing
Director, Itonia Ltd., 58, City Road,
London E.C.1. Vice - President,
A.G.M.I.M. Born 1894. Recreations :
golf, motoring. Private address: 72,
Brondesbury Park, N.W.2.

Michael.—Managing  Director,
Michael Black, Ltd., 80, Blytheswood
Street, Glasgow, C.2, 57-59, Elder Street,
Edinburgh, and 30-32, Chapel Street,
Aberdeen. On special Advisory Com-
mittee, R.W.F., Scottish Section. Born
August 11, 1893. Recreations : golf,
swimming, motoring. Private address:
; }‘he Whins,’” 106, Haggs Road, Glasgow,

BOON, H,—Advertising Manager, Chloride

Electric Storage Co., Ltd., 137, Viectoria
Street, London, S.W.1. On Advertising

BEST FOR THE BROADCAST
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Committees of S.M.M.T. & A.M.A. Born

January 38rd, 1898. Recreations : golf.
Private address: Oakbank, Hampton
Grove, Ewell, Surrey.

BOWERS, Ernest Victor.—Director,

Henderson’s Wholesale Electrical and
Radio, Ltd., 1, Soho Square, London, W.1.
Telsen, Ltd., 1927 ; Lotus Radio, Ltd.,
1930, Director of Cameron’s Surgical
Specialities, Ltd. Born December 17,
1904. Recreations : riding, tennis, fishing,
shooting. Private address : Chapel Fields,
Addlestone, Surrey.

BOWYER - LOWE, Albert Edwin,
M.J.Inst.E.—Until 1984 Managing Direc-
tor, Bowyer - Lowe & A.ED., Ltd.,
Brighton. Vice-chairman R.M.A., 1926 ;
Chairman R.M.A., 1927 ; Vice-president
R.M.A., 1928-30; Trustee R.M.A., 1927-
30 ; designed cycles, motors, etc., 1800-22,
joined present firm, 1932. Born Feb-
ruary 27th, 1883. Recreations: motor-
ing, photography, clock-making. Private
address : Veloce, South View, Letchworth,
Herts.

BRITTAIN, Sir Harry, K.B.E., C.M.G.,
LL.D., M.A, (Oxon).—Director of D.
Napier & Son, Ltd.; Provincial News-
papers, Ltd.; Illustrated London News
and Sketch Co., Ltd.; Neue Freie Presse of
Vienna ; trained for business, after Oxford,
in Sheffield ; represented London at Wash-
ington International Chambers of Com-
merce, also represented Great Britain on
Air Transport, 1930 and again in Vienna
1983 ; has taken interest in wireless,
from national viewpoint since he founded
the first Imperial Press Conference in 1909,
at which conference Marconi took part,
and also the second Conference in 1920.
Author of the *“ AB.C. of the B.B.C.”
Has broadcast in both Gt. Britain & U.S.A.
Recreations : shooting, ski-ing, goif, cara-
vanning. Private address: 2, Cowley
Street, London, S.W.1, and 13, King’s
Bench Walk, Temple, London, E.C4.

BROWN, Alice S. G.—S. G. Brown, Ltd.,
Victoria Road, N. Acton, London, W.38.
Director, Telegraph Condenser Co., Ltd.,
National Radio Service Co; Chairman,
S. G. Brown (Radio Relay Products) Ltd. ;
Secretary and Director of S. G. Brown,
Ltd., since 1912 and of T. C. C. since 1922.
Specialist on organisation, costing, ad-
ministration, etc. Recreations: zoology,
botany, swimming, writing, dancing,
travelling. Private addresses: 64, North-
gate, Regents Park, London, N.W.8, and
* Brownlands,” Shepperton-on-Thames.

BROWN, Harold Ernest.—Sales Manager,
Halcyon Radio, Ltd.,, Valetta Road,
London, W.3. Sales Dept.,Pell, Cahill &Co.,
1924 ; Assistant to Works Manager, M.P.A.
Wireless, Ltd., 1926 ; Assistant to Sales

BRYAN,

BRYCE,
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Manager, A. J. Dew & Co., 1927 ; F. A.
Hughes & Co., Ltd. ; later developed into
the British Blue Spot Co., Ltd., 1929.
Born January 5th, 1905. Recreation :
photography. Privateaddress: 30, Brant-
wood Avenue, Isleworth, Middlesex.

BROWN, Sidney George, F.R.S., M.L.E.E.,

Fellow of London University.—Managing
Director, S. G. Brown, Ltd., Victoria Road,
N. Acton, London, W.3.; Vice-Chairman,
Telegraph Condenser Co., Ltd. Has
many important electrical, telegraphic
and wireless inventions to his credit.
Served on Admiralty Ordnance Council
during the War, and Royal Commission
on Awards to Inventors. Member of
Athenzum Club, under special recom-
mendation for his achievements. Born :
July 6th, 1873. Recreations: orchid
growing, inventing, travelling. Private
addresses : 64, Northgate, Regents Park,
London, N.W.8, and *‘ Brownlands,”
Shepperton-on-Thames.

BROWNE, Rupert Pollard.—Assistant

Secretary R.M.A. (since inception, 1926),
Astor House, Aldwych, London, W.C.2,
B.Sc.; assistant secretary N.A.RM.A.T.,
from its inception, 1924. Born December
18th, 1897. Private address : 15, Clarence
Road, Kew Gardens, Surrey.

Harry.—Managing  Director,
Selecta Gramophones, Ltd., 81, South-
wark Street, London, S.E.1. Captain
of M.I.G.S. Has had 30 years’ association
with gramophone and music trades.
Born: March 21st, 1893. Recreations :
golf, swimming, tennis. Private address :
13, Strathbrook Road, London, S.W.16.

N. Dundas.—Sales Manager,
Belling & Lee, Ltd., Cambridge Arterial
Road, Enfield, Middlesex. Served in the
R.F.C. and R.AF., 1914-19; Lever
Bros., Ltd., 1919 ; Advertising manager
Burndept, Ltd., 1921 ; Advertising man-
ager, A.J.S. Radio, 1925 ; Joint manager
Hugh Paton & Sons, Ltd., Printers, 1928.
Born 1897.

BULGIN, Arthur Frederick, M.LR.E.,

F.R.S.A.—Governing Director, A. F.
Bulgin & Co., Ltd., Abbey Road, Barking,
Essex. Member R.M.A. Council, 1934.
Vice-Chairman R.C.M.F., 1934, Engaged
in experimental spark transmission and
reception 1913 ; R.F.C. and R.A.F., 1919 ;
entered radio industry 1921 ; founded
A. F. Bulgin & Co., 1924 ; converted to
Limited Company, 1930. Has invented
many radio patents. Born January 23rd,
1899. Recreations : motoring, tennis,
kinematography. Private address: * The
Qaks,” 5, Holly Bush Road, Wanstead.

BURNE-JONES, David.—Managing Di-

rector, Burne-Jones & Co., Ltd., Magnum
House, 296, Borough High Street, London,

Mullard MASTER RADIO
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S.E.1. Apprenticed to Westminster En-
gineering Co., Ltd.; worked 9 years in
India, 1905-6 engineer-in-chief of H.M.
The King and Queen’s fleet of cars, during
their Indian Tour; worked in kinemato-
graph industry 1913-20; since manufac-
tured radio apparatus. Born December
18th, 1885. Recreations : motoring, fish-
ing, tennis. Private address : Hollycroft,
Brunswick Road, Sutton, Surrey.

BURNHAM, Walter Witt. Comp. IL.E.E.,
Fell.I.R.E.—Manager, Radio Division,
Edison Swan Electric Co., Ltd. (Asso-
ciated Electrical Industries, Ltd.); for
three years was Chairman N.A.R.M.A.T.,
Vice-President R.M.A.,, Member B.V.A.
Board of Management ; formerly Dircctor,
British Broadcasting Co., Ltd. Bom
April 12th, 1880. Private address: The
Plateau, Sundridge, near Sevenoaks, Kent.
*Phone : Ide Hill 241.

BUSWELL, Gordon.—Director, Whiteley
Electrical Radio Co., Ltd., Radio Works,
Mansfield, Notts. Born: February 27th,
1885. Private address: 19, Stella Street,
Mansfield, Notts.

CALKIN,Alan Bernard,M.A., A.M.LLE.E.
—Technical Adviser, Philips Lamps, Ltd.,
145, Charing Cross Road, London, W.C.2,
Company’s representative on Technical and
Works Committee, B.R.V.M.A. Born
March 6, 1905.

CAMPBELL, Guy.—Chairman and Manag-
ing Director, Benjamin Electric, Ltd.,
Brantwood Works, Tariff Road, Totten-
ham, N.17; Chairman, Magnavox (Great
Britain), Ltd. ; Majestic Electric Co., Ltd.,
The Majestic Electric Co. (LF.S.), Ltd.
Director, Hazelpat, Ltd. Private address :
¢ Ingleborough,” The Ridgeway, Enfield,
Middlx.

CARTER, Harley Autton.—Diplomatist
City and Guilds Technical College, Fins-
bury, London. Technical liaison with press,
Mullard Wireless Service, Ltd., Mullard
House, Charing Cross Road, London,
W.C.2. Commercial Depts., various elec-
trical manufacturers, 1910-1914 ; Publicity
Dept., G.E.C,, Ltd., 1919; Technical Edi-
tor, * British Engineers Export Journal,”
1925. Joined Mullards, 1929. Born
May 29th, 1889. Recreation : gardening.
Private address : “ Rosegarth,” The Avenue,
Ickenham, Uxbridge.

CARRINGTON, Frederick Douglas.—
Managing Director, Carrington Mfg. Co.,
Ltd., “ Camco ”’ Works, Sanderstead Road,
S. Croydon. Engaged in production of
precision woodwork since late ’nineties.

Supplied Marconi’s with radio casework
many years before the war. Born'May 26,
1883. Recreations : tennis, bowls. Private
address : *“ The Winnatts,” Fairdene Road,
Coulsdon, Surrey.

CHAMBERLAIN, Frank Joseph., —
General Manager and Chief Buyer, Helle-
sens, Ltd., S. Wimbledon, S.W.19. 21
years with A. H. Hunt, Ltd., and Hellesens,
Ltd. Born: August 15th, 1887. Private
address : 61, Manor Drive, Worcester
Park, Surrey.

CHAMP, Guy Henry.—Manager, Wireless

" Dept., Eagle Engineering Co., Ltd.;
Director & Secretary, Eagle Wireless
Supply Co., Ltd., Saltisford, Warwick ;
Secretary, Warwick & Leamington En-
gineering Employers’ Association from
1921. Previously with Bellis & Morcom,
Litd., 1909-1912, Costs Dept., T. Chatwin,
Ltd., Engineers, 1912-1914. War service,
1914-1919. Champ, Kay & Co., Electrical
Engineers, 1919-1921. Born January 13,
1893. Recreations : golf, fishing. Private
address : 138, Rugby Road, Leamington
Spa.

CLARK, Alfred.—Chairman, Electric &
Musical Industries, Ltd., the Gramophone
Co., Ltd., Cie. Francaise du Gramophone ;
Director, Columbia Graphophone Co., Ltd.,
Marconiphone Co., ILtd., Skandinavisk
Grammophon Aktieselskab, Gramophone
Buildings, Hayes, Middlesex, Marconi-
E.M.I. Television Co., Ltd. Director,
Covent Garden Opera Syndicate (1930),
Ltd. Born: December 19th, 1873. Re-
creation : golf. Private address ; Warren
House, Iver Heath, Bucks.

CLARKE, Arthur.—Northern Sales Man-
ager, H. Clarke & Co. (Manchester) Ltd.,
Atlas Works, Patricroft, Manchester.
Recreations : tennis, football, golf. Private
address : * Gedling,” Ellesmere Park,
Eccles, Lancs.

CLARKE, H. — Managing Dircctor,
H. Clarke & Co. (Manchester), Ltd., Atlas

Works, Patricroft, Manchester.  Private
address :  “ Gedling,” Ellesmere Park,
Eccles, Lancs.

CLARKE, R. C. W.—Sales Engineer,

Hellesens, Ltd., Morden Road, South
Wimbledon, London, S.W.19.

CLAYTON, Charles Lawrence.—Director,
Bowyer Lowe & A.E.D., Ltd., 10, Prince
Albert Street, Brighton, A.R.LB.A.;
practising in architecture and surveying
and interested in motor engineering.
Born 1892. Recreations : motoring,
gardening. Private address : Badger Wood,
Henfield, Sussex.

COBB, Frederick Arthur, A.LE.E.,
M.I.R.E.—Manager Radio Merchandising
Dept., Standard Telephones & Cables,

FOUR MILLION AERIALS LEAD DOWN 1O
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DARBY, Lawson Alfred.—London Man-

Ltd , 864, Gray’s Inn Road, London, W.C.1.
Standard Telephones’ Representative to
B.V.A. Senior Maintenance Engiueer 2LO,
1924 ; Assistant Chief Engineer, Indian
Broadeasting Co. from inccption, 1927 ;
Manager, Valve and Amplifier Dept.,
Philips, 1932. Born February 11, 1901.
Private address: 28, Manor Gardens,
Purley, Surrey.

COHNREICH, Alfred.—Director and
General Manager Loewe Radio“Co., Ltd.,
Fountayne Road, Tottenham, London,
N.15. Born February 26th, 1893. Private
address : 23, Exeter Road, Southgate,
London, N.14.

COLE, Eric Kirkham.—Technical and
Works Director, E. K. Cole, Ltd., Ekco
Works, Southend-on-Sea. Private address :
Leeways, Marine Parade, Leigh-on-Sea,
Essex.

COLE, Stanton Wilding, O.B.E.—Chair-
man of S. Wilding Cole Ltd., 62, Moor
Street, Birmingham. Deputy-Chairman
Kolster-Brandes, Ltd., Cray Works, Sidcup,
Kent; Chairman, R.M.A. Executive
Council, N.UM.; Managing Director,
Burney Blackburn, Ltd.,, 1918-1921;
Chairman, S. Wilding Cole, Ltd., 1921 on-
wards ; Director, Kolster-Brandes, Ltd.,
1927 onwards. Chairman, Heating Instal-
lations, Ltd. Born February 14, 1880.
Recreations : golf, tennis. Private ad-
dress: The Turret, Footscray Lane,
Sidcup, Kent.

COLLINSON, Richard Francis.—Mana-
ging Director, Colvern Ltd., Mawneys
Road, Romford, Essex. Born July 26,
1901. Private address : 70, The Avenue,
Highams Park, Essex.

CONNOLLY, Jimmy.—Scottish Manager»
Thompson, Diamond & Butcher, 104,
Bath Street, Glasgow. For many years
on entertainments committee and takes
active part in Scottish Music Merchant’s
Conventions. Born: April 14th, 1893.
Recreations : golf, football. Private ad-
dress : 277, Mosspark Boulevard, Glasgow,
S.W.

COURSEY, Philip Ray, B.Sc. (Eng.).—
M.1.E.E.—Technical Director, Dubilier
Condenser Co. (1925), Ltd., Ducon Works,
Victoria Road, N. Acton, London, W.3.
Chairman of Committee on Mains Radio
Apparatus of British Standards Institution.
Member of Technical Committee of R.M.A.;
past Member of Committee of Wireless
Section of the Institution of Electrical
Engineers ; Secretary, Radio Society of
Great Britain, 1923—4. Research Physicist,
H.M. Signal School, 1918-9. Editor,
“ Radio Review,” 1920-1. From 1922
with present company. Born May 7, 1892.
Recreation : authorship. Private address:
67, Queens Road, Richmond, Surrey.

DAVIS,

ager, The Chloride Electrical Storage Co.,
Ltd., 211-229, Shaftesbury Avenue, Lon-
don, W.C.2. Member of Council, R.M.A.
and M.T.A.; member of Research and
Standardisation Committee, Institute of
Automobile Engineers. Private address : 8,
%ézopold Road, Ealing Common, London,
5.

Leslie Waring Westacott,
Captain.—Director, Automobile Acces-
sories (Bristol), Ltd., Clifton Terrace, Sion
Road, Bedminster, Bristol ; Express En-
gineering Co., Ltd., Poole, Bristol Radio
Distributors, Bristol Works Manager, Col-
ston Works, Bristol, 1912-1915. Director
of Automobile Accessories, 1921, to date.
Officer, R.A.S.C., M.T., during War;
afterwards Road Transport Officer, Board
of Trade. Also interested in automobile
engineering. Born: April 18th, 1893.
Recreations :  speedboating, yachting,
swimming, badminton. Private address :
143, Sefton Park Road, Bristol, N.7.

DAY, Wilfred Ernest Lytton.-——Managing

Director, Dayzite, Ltd., Will Day, Ltd.,
Musikon, Ltd., 17, 18, 19, Lisle Street,
Leicester Square, London, W.C.2. Past-
President, Veterans of Kinematography.
F.R.P.S.,, F.RS.A. Past President of
Society of Model and Experimental En-
gineers. Spent most of his time since 1896,
when he started showing kinematograph
pictures, in the development of kinemato-
graphy accompanied by sound. Has in-
vented and patented television apparatus
and loaned to the South Kensington
Museum collection of kinematograph ap-
paratus. Born July 18,1873. Recreations:
motoring, fishing, yachting. Private ad-
dress: Hollydene, 15, Cholmeley Park,
Highgate, London, N.6.

DIAMOND, Joseph.—Partner, Thompson,

Diamond & Butcher, 84, Farringdon
Road, London, E.C.1. Born March 5, 1894.

DICKINSON, Reginald Gordon.—Export

Manager, Kolster-Brandes, Ltd., Cray
Works, Sidcup, Kent. Recreations :
tennis, badminton. Private address :
¢ Beechwood,” Oaklands Road, Bromley,
Kent.

DISNEY, Henry Anthony Patrick, B.A.

(Cantab.)—E. K. Cole, Ltd., late Director
Kolster Brandes, Ltd., Standard Tele-
phones and Cables, Ltd. ; Standard Radio
Relay Services, Ltd. Born September 9,
1893. Private address : Uphanger, Shep
herds Lane, Chorley Wood, Herts.

DOBIE, Arthur John Douglas.—Area

Sales Manager, South of Thames & South
Wales, Wingrove & Rogers, Ltd., 188/9,
Strand, London, W.C.2. Marine work
with Siemens Bros. & Co., Ltd., 1915 ;
R.F.C. and R.A.F., 1918 ; The Marconi

Mu!lard THE MASTER VALVE
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International Marine Co., Ltd., 1918;
Marine work with Radio Communication
Co., Ltd., 1920, and transferred to the
‘‘Polar ” Broadcasting Dept. in 1923.
Born February 18, 1897.

DOHERTY, Harold Alfred.—Director,
Edward Doherty & Sons, 700/710, Seven
Sisters Road, London, N.15. Member of
Committee of British Radio Cabinet
Manufacturers’ Association. Manufac-
turer of leather and wood sundries to
dental and surgical trades. Born February
27th, 1902. Recreations: Swimming,
gardening.  Private address: ‘*Stoke
Gabriel,” Townsend Avenuc, London,
N.14.

DOIG, Thomas Watson, A.M.I.W.T.—
Principal, Bossons & Doig, 27, Victoria
Street, Crewe. Chairman, Crewe Branch,
W.R.A. Director, Crewe Economic Build-
ing Society. Theatre, cinema and other
orchestral  appointments,  1890-1920.
Entered radio, music and electrical busi-
ness 1920, and pioneer radio retail business
in Crewe. Born March 10, 1881. Recrea-
tions 3 motor-boating, motoring. Private
address : ‘* Beechwood,” 98, Gainsborough
Road, Crewe.

DONISTHORPE, Horace St. John de
Aula.—Valve Sales, General Electric
Co., Ltd., Magnet House, Kingsway,
London, W.C.2. Member Commercial and
Radio Industry Luncheon Club Committee,
B.V.A. Wireless operator, Marconi
International Marine Communications
Co., Ltd., 1912-138. During the war was
Captain R.E.; Director and engineer,
R. M. Radio, Ltd., 1919-21 ; American
Representative, Marconi International
Marine Communication Co., Ltd., 1924 ;
B.E.C., 1925; Broadcast work in New
York, U.S.A. ; B.B.C., London, Oslo, and
contributions to radio press in Britain
and America, 1930. Author of several radio
handbooks. Born December 18th, 1896.
Recreations : tennis, riding, swimming.
Private address: 16, Douglas Mansions,
London, SW.7. (Western 1675.)

DUNN, William Henry, M.A.,—Chairman,
City Accumulator Co., Ltd., and C.A.C.
Cabinets, Ltd., 18-20, Normans Bldgs.,
Central Street, London, E.C.1. Born:
August 20th, 1907. Recreations : riding,
rowing (Captain of Magdalen College
Boat Club, Cambs., 1928-9). Private
address : 24, Montagu Street, London,
W.1.

DUNNE, Daniel ‘- Patrick.—Managing
Director, The Chloride Electrical Storage
Co., Ltd., 137, Victoria Street, London,
S.W.1. Born November 26th, 1875.

DYER, Carleton L.—Managing Director,
Philco Radio and Television Corporation
of Great Britain, Ltd., Aintree Road,
Perivale, Middlesex. Born August 12, 1901.
Recreation : sailing. Private address:
*‘ Four Chimneys,” Hendon, London, N.W.

DYER, Henry Alfred James Shearman.—
Proprietor, Shearman, Dyer & Son, 298-
302, Camberwell Road, London, S.E.5.
Vice-chairman W.R.A., 1929-31; Chair-
man W.R.A,, 1931-32 ; Member Executive
Committee National Council, W.R.A.,
1931-82-33. Vice-President W.R.A., 1934,
AM.LR.E. Interested in house furnishing
trade. Born July 5, 1895. Recreation :
music. Private  address: Highlands,
Champion Hill, Camberwell, London, S.E.5.

DYER, Herbert John.—Editor * Wireless
Trader.” Press Representative, the
Marconiphone Co., Ltd., 210, Tottenham
Court Road, London, W.1, 1929-1933.
Editorial Staff ** Wireless Trader *’ 1925-29,
Born, July 19th, 1897. Private address :
Rectory Cottage, Hanwell, London, W.7.

EASTICK, John Clare Newlands.—
Manager J. J. Eastick & Sons, Eclex
House, 118, Bunhill Row, London, E.C.1.
Private address: 137, Upper Clapton
Road, London, E.5.

ECKERSLEY, Peter Pendleton.—Con-
sulting Engineer. M.I.LE.E., F.LR.E.
Chief Engineer, B.B.C., 1923-1929 ; has
written ¢ All about your Wireless Set ”’
(Hodder & Stoughton), many B.B.C.
publications and technical papers in the
LE.E. and I.R.E. proceedings. Born
January 6, 1892. Private address: 82,
Swan Court, Chelsea, London, S.W.3.

EDWARDS, Frederick William.—C.A.C,
Cabinets, Ltd., 18-20, Normans Bldgs..
Central Street, London, E.C.1.,, 1930,
founded F. W. Edwards, radio cabinet
makers, 19338. Formed C.A.C. Cabinets,
Ltd., associated company of City Accumu-
lator Co., Ltd. Born: June 14th, 1894.
Private address: 306, Watford Way,
Hendon, London, N.W.

Van EENDENBURG, Daam Carel
Frederik.—Managing Director, Philips
Lamps, Ltd., 145, Charing Cross Road,
W.C.2. Born July 27th, 1885. Recrea-
tions : tennis, swimming. Private address:
Hindounid, Gloucester Road, Kingston
on-Thames.

ELLIS, Richard Milward.—Joint Man-
aging Director, Pye Radio, Ltd., Africa
House, Kingsway, London, W.C.2, and
Dircetor, Climax Radio Electric, Ltd.,
Haverstock Works, Parkhill Road,
Hampstead, London, N.W.3. Vice-Presi-
dent R.M.A. 1932; Chairman, 1981 ;
Vice-chairman, 1930 ; previously Member
of Council R.M.A. ; Member of Committee
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of Radio Industry Luncheon Club;
has occupied executive positions on
N.A.R.M.A.T. ; served with Everett, Edg-
combe & Co., R. W. Paul; Edison Swan ;

39

Ltd. (Canada), Ferranti Imc. (U.S.A.).
Hollinwood, Lancs. Member of Council
B.E.AM.A. and LEE. Born February
16, 1893.

Engineering Publicity, Ltd. ; Chellis, Ltd., FLEMING, Alfred T., M.L.W.T.—Incor-

City and Guilds College (Electrical Engi-
neering Dept) ; was a Drapers’ Company
scholar and research student at the East
London College. Private address: Tall
Trees, Quarry Woods, Matlow, Bucks.

EMERY, Ernest John.—General manager,
E.M.I. Service, Ltd., Sheraton Works,
Hayes, Middlesex. Joined Marconi Inter-
national Marine Communication Co.,
Ltd., 1915 ; Marconi’s Wireless Telegraph
Co., Ltd., 1919 ; The Marconiphone Co.,
Ltd., 1922 ; Electrical and Musical Indus-
tries, 1932, E.M.I. Service, Ltd., 1933.
Born October 24, 1807. Private address :
28, Hillcroft Crescent, Ealing, London, W.5.

EVANS, Selborne.—General Manager
Ward & Goldstone, Ltd., 5, Percy Street,
London, W.1. Gold medallist, City and
Guilds. Born September 11, 1890. Re-

porated Wireless Engineer. General Secre-
ary, The Wireless League. Hon. Sec., I. W.T.
(London Section). Member of Council
ILW.T. Asst. Editor * Proceedings of
the I.W.T.” Late Hon. Sec., Edinburgh
Branch of S.R.R.A. Late Member of
Council S.R.R.A. Recreations : Mah Jong,
photography, journalism. Private
ad\(?l;eSS: 327, Fulham Road, London,
S.W.10.

FORD, Cyril Herbert.—Chief Engineer,

E.M.I. Service, Ltd., Sheraton Works,
Hayes, Middlesex. Joined Marconi’s Wire-
less Telegraph Co., Ltd., 1914; The
Marconiphone Co., Ltd., 1922 ; Electrical
and Musical Industries, 1932, Born May 4,
1896. Private address : 263, Church Road,
Hayes, Middlesex.

creatlons : cricket, football, tennis, swim- FOUNTAIN, Guy Rupert.—Founder and

ming, gardening. Private address : Haven-
field Cottage, Great Missenden, Bucks.

FARRER, Alan W.—Director and General
Manager, Ultra Electric Ltd., Erskine
Road, Chalk Farm, London, N.W.3.
Accountant, 1918-1923 ; Cinema Circuit
Manager, 1923-26 ; joined Ultra Electric

Governing Director, Tannoy Products
(Proprietors : Guy R. Fountain, Ltd.),
Canterbury Grove, West Norwood, London,
S.E.27. Born November 26th, 1899.
Recreations : yachting, motoring. Private
address : 25, Lancaster Road, West Nor-
wood, London, S.E.27.

Ltd., 1926, as Company Secretary. Born: FREEMAN, Horace.—Managing Director,

July 27, 1898. Recreations: photography,
motoring.

FAWCETT, Francis Thomas, M.A.,
Ph.D.,D.Sc., M.I.W.T.—Chief Examiner
Electrical Engineering Subjects, Inter-
national Correspondence Schools, Inter-
national Buildings, 71, Kingsway London,
W.C.2. Past President, Institute of Wire-
less Technology. Member, Mathematical
Association. Technical Editor, Journal
and Proceedings of the Institute of Wireless
Technology from their inception ; articled
with Edison & Swan, subsequently with
W. T. Henley’s Telegraph Works Co.,
.Ltd.; sometime demonstrator in Elec-

Parrs Advertising, Ltd., Craven House,
Kingsway, London, W.C.2. Telephone,
Holborn 2494. After active war service
in France, joined Bertram Day & Co., Litd.,
1920, as representative for radio news-
papers; was assistant organiser and
manager of the first All-British Wireless
Exhibition and Convention, Horticultural
Hall, London, 1922. Was advertisement
manager for John Scott-Taggart’s publi-
cations. Established his own advertising
agency in 1925 at above address. Special-
ises in Radio, Television, Electrical and
Mechanical engineering publicity. Recrea-
tions : swimming, motoring.

trical Engineering in the University of pRENCH, Cyril.—Managing Director,

London; contributor to technical jour-
nals and author. of scientific textbooks.
Born May 17th, 1880. Recreation :
photography. Private address : 58, Snakes
Lane, Woodford Green, Essex. (Buck-
hurst 2140.)

FELTON, Lionel Bernard.—Joint Man-
aging Director, Lectro Linx, Ltd., 254,
auxhall Bridge Road, London, S.W.1.
B.A. (Cantab). Director, Autoveyors, Ltd.,
1925-27. Recreations : tennis, motoring.
Private address : 9, Kensington Hall Gar-

Celestion, Ltd., Kingston-on-Thames.
Director of Electrical Mfg. and Plating Co.
Kingston and Staines Press, Ltd. Re-
sponsible for designs of all types of speakers
and cabinet work marketed by Celestion
since 1926. Apprenticed to Scientific In-
strument Co., Cambridge, 1903-10. G.
Kent & Co., 1914. Walters Electrical
Mfg. Co., 1918. J. E. Jaccard, 19019.
Founded Celestion, 1926. Recreations :
motoring, flying, golf. Private address :
64, Lingfield Avenue, Kingston-on-Thames.

dens, London, W.14. FRESHWATER, George John.—Publicity

FERRANTI, Vincent Ziani de.—Chair-
man, Ferranti, Ltd., Ferranti Electric,

and Sales Promotion Manager, The Mar-
coniphone Co., Ltd., 210-212, Tottenham

Mullard MASTER RADIO
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Court Road, London, W.3. Born
August 2nd, 1898. Recreations: golf,
cricket, tennis. Private address : Bedford,
Swakeley’s Road, Ickenham, Middlesex.
(Ruislip 483.)

GAMBRELL, Horace William.—Radio
Publicist and Exhibitions Organiser. The
Edison Swan Electric Co., Ltd., 123,
Queen Victoria Street, London, E.C.4.
M.IW.T., M.IRE., 1Ist Class C.G.L
Served with the British Thomson-Houston
Co., Ltd., until 1929. Born November 18,
1898. Recreations : yachting, fishing.
Private address: ‘¢ Stanford,” Lincoln
Close, Pinner, Middlesex.

GARDNER, Victor George Edward,
M.S.M.A.—Publicity and Asst. Sales
Manager, S. Smith & Sons (Motor Access-
ories), Ltd., Central Works, Cricklewood,
London, N.W.2. Joined S. Smith &
Sons, Ltd., 1926 as Asst. Engineer, made
Publicity and Asst. Sales Manager, 1933.
Previously with Messrs. Clement Talbot.
Born October 81, 1902. Recreations : ice
hockey (Captain British Ice Hockey Team,
1982), tennis, winter sports. Private
address : 21, Oxgate Court, Oxgate Lane,
London, N.W.2.

GIBSON, William Thomas, O.B.E.,
M.A. (Cantab), B.Sc. (London).—Chief
Valve Engineer, Standard Telephones
& Cables Ltd., North Woolwich, London,
1.16. Head of Valve Development Labs.,
LT. & T. Labs., Paris, 1928-81. Chief
Valve Engineer, Federal Telegraph Co.,
Newark, U.S.A., 1981-32. Born January
21, 1899. Private address : 71, South Hill
Road, Bromley, Kent.

GILBERT, Ernest Richard.—Advertising
Consultant.  Gilbert Advertising Ltd.,
Hastings House, Norfolk Street, Strand,
London, W.C.2.

GILBERT, Josiah William, A.LP.A.—
Departmental Director, Woburn Adver-
tising ; Willing & Co., Ltd., 356-364, Grays
Inn Road, London, W.C.1.; Advertising
Consultant to British Radio Cabinet
Manufacturers Association ; with * Broad-
caster ” 1923-27; Woburn Advertising
1928-33. Born February 10, 1902. Recrea-
tions : golf, tennis. Private address : 118,
Crowstone Road, Westcliff-on-Sea, Essex.

GODFREY, George William.—Asst. Sales
Manager, H.M.V., 98, Clerkenwell Road,
London, E.C.1. Has had experience
.as_electrical, telephone, automobile and
radio engineer. Born: April 17th, 1891.
Recreation : photograpby. Private ad-
dress : 44, Wordsworth Road, Wallington,
Surrey.

T Mullard ™

GOLDSTONE, Sampson. — Director,
Ward & Goldstone, Ltd., Pendleton,
Manchester. Private addrcss : 80, Promen-
ade, Southport.

GOODFELLOW, Magnus.—Chairman and
Managing Director, The Ever Ready Co
(Gt. Britain) Ltd., Hercules Place, Hol-
loway, London, N.7, and The Ever Ready
Trust Co., Ltd. Chairman, Lissen, Ltd.

GOODMAN, William Henry.—Managing
Director, Dubilier Condenser Co. (1925),
Ltd., Mansbridge Condenser Co., Ltd.,
High Frequency Engineering Co., Ltd.,
Ducon Works, North Acton, London, W.8.
Also Director of Isenthal & Co., Ltd.;
and Société des Condensateurs de Trevoux,
France. Founded Dubilier Co. in 1912.
Born April 23rd, 1884. Recreations :
rowing and tennis. Private address:
The Haven, Camden Place, Bourne End,
Bucks.

GOOTNICK, Samuel, M.I.LR.E., Fellow
Television Society.—Director (in charge
of purchases and production), Burgoyne
Wireless (1980), Ltd., Great West Road,
Brentford, Middlesex. Has been commer-
cially connected with radio since its incep-
tion. Recreations : motors, motor-racing
and dog-breeding. Private address : 47,
Highfield Gardens, Golders Green, N.W.11.

GORRINGE, Rupert Clement.—Dry Bat-
tery Contracts Manager, Lissen, Ltd.,
Worple Road, Isleworth, Middlesex, for-
merly Sales Manager, Dry Battery Dept.,
The Edison-Swan Electric Co., Ltd., 1982
84. Born March 30th, 1898. Recreation :
motoring. Private address : 32, Compton
Road, Wimbledon, London, S.W.19.

GREEN, George Frederick.—Publicity
Manager, The Mullard Wireless Service
Co., Ltd., 111, Charing Cross Road, London,
W.C.2. Life interest and work in publicity
in U.S.A. and Great Britain. Recreations :
cinematography, motoring. Private ad-
dress: 2, The Bishop’s Avenue, East
Finchley, London, N.2.

HAIGH, Richard.—English Manager, The
Gramophone Co., Ltd., 98-108, Clerken-
well Road, E.C.1. Born February 4, 1895.
Recreations : tennis, photography. Private
address : Crossways, Farnham Common,
Bucks.

HAMBLING, Arthur William.—Managing
Director, A. W. Hambling & Co., 26,
Charing Cross Road, London, W.C.2:
Member (1922) Institute Radio Engineers,
New York. After serving in the war, was
with F. O. Read & Co., Ltd., 1919-20;
Hambling Clapp, Ltd., 1921-29. Owned
and operated station G.2.M.K. since 1919.
Served on R.S.G.B. Council ; was Assistant
Secretary, 1921. Born March Ist, 1898.
Recreation : aviation, Private address:
80, Brondesbury Road, London, N.W.6.

YOUR SALES
CAMPAIGN
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HANCHARD GOODWIN, John Martin,
M.A. Cantab., Junior Optime lst Class
Mech. Sciences Tripos.—Manager and
General  Sales Manager, Britannia Bat-
teries, Ltd., Redditch, Worcs. Educated
Highgate School, Royal Military Academy,
Woolwich, and Pembroke College, Cam-
bridge. Late Royal Engineers. Joined
Kodak, Ltd., 1923, and made Asst. Sales
Manager 1927. Born April 8, 1897.
Recreations : writing, rowing. Private
address : Studley Manor, Warwickshire.
Clubs : Oxford and Cambridge.

HARRIS, Charles Lynton.—Press Repre-
sentative, Marconiphone Co., Ltd., 210,
Tottenham Court Road, London, W.I.
1920-24, in Merchant Service as Apprentice
and Third Officer in steam; 1925-29,
Showroom Salesman for Marconiphone ;
1929-31, Travelling Representative ; 1931-
32, with Stagecraft. Press Representa-
tive, Easter, 1933. Born: September
12th, 1903. Recreation: golf. Private
address : 38, Byron Road, N. Wembley,
Middlx.

HARRIS, Herbert Reginald.—Sales Org-
aniser, Edison Swan Electric Co., Ltd.,
(A.E.L., Ltd.), 155, Charing Cross Road,
London, W.C.2. Joined British Thomson-
Houston Co., Ltd. (A.E.L, Ltd.), 1922.
Member of Council, R.C.M.F., since form-
ation. Chairman, Commercial Committee
B.R.V.M.A., 1932-33. Member Radio
Industries Luncheon Club Committee.
Born November, 1889. Recreation :
motoring. Private address: 44, Wood-
side Park Road, North Finchley, London,
Ww.12.

HARRISON, Donald Frederick.—Sales
Manager, The Mullard Wireless Service
Co., Ltd., 111, Charing Cross Road,
London, W.C.2. Born November 27th,
1899. Private address: 40, Gyllyngdune
Gardens, Seven Kings, Essex.

HART, David.—General Sales Manager,
E. K. Cole, Ltd., Southend-on-Sea. A.C.I.
M.S.M.A. Nominated Deputy Member
R.M.A. Executive Council. Has served
with Marconiphone and linked up with
E. K. Cole, Ltd., in 1926. Born December
6th, 18901. Recreations: motoring, golf.
Private address : Sans Souci, 67, Broad-
clyst Gardens, Thorpe Bay, Essex.

HART-COLLINS, Cyril.—Managing Direc-
tor, Hart-Collins, Ltd., 28-30, Medway
Street, London, S.WV.1. Executive Council,
R.M.A., until 1930. Was Radio Sales
Manager, Westinghouse Electrical Manu-
facturing Co., New York. Born August 10,
1806. Recreations : golf, fishing. Private
address : 55, Cumberland Court, London, W,

HARVEY, Grinnell Strong,—Manager,
Exide Service, The Chloride Electric

Storage Co., Ltd., Clifton Junction, nr.
Manchester. Born July 16th, 1893.

‘HAYNES, Frederick Henry.—Proprietor

Haynes Radio, 57, Hatton Garden, London,
E.C.1. Formerly Assistant Editor to
* Wireless World ” and ¢ Wireless
Engineer.” Born October 1st, 1893,
Private address : 38, Sittingbourne Avenue,
Enfield, Middlesex. :

HEALY, Henry William, AM.LE.E.—

Works Manager, Electric and Musical In-
dustries, Ltd., Blyth Road, Hayes, Mdx.
Born : February 16th, 1886. Private
address: North Lee, Terrick, Princes
Risborough, Bucks.

HEATHORN, Frank Leslie.—Advertising
Manager, The Gramophone Co., Ltd.,
98-108, Clerkenwell Road, London, E.C.1.
Articled and qualified as structural engi-
neer, 1909-15; war service 1915-1919;
joined the  Times,” 1919, then passing
_through Lever Bros., Ltd., to Gramophone
Co., Ltd.,, 1981. Recreations: motoring,
musie, literature, carpentry and light
mechanics. Private address: One Oak,
Radlett Road, Borecham Wood, Herts.

HEAVER, Ernest Frank.—Sales Manager
and Publicity Manager of R.A. Rothermel
Ltd., and Sonochorde Reproducers, Lid.,
1, Willesden Lane, London, N.W.6.
Connected with importation of American
hardware and tools, 1912-1915; R.F.C.
and R.A.F. wireless operator and observer,
1916-1919 ; hardware and tool trades,
1919-1928. Joined Rothermel Corpor-
ation, Ltd., as Sales Manager in 1923.
Born July 19, 1897. Private address :
87, Circle Gardens, Merton Park, London,
S.W.19. (Liberty 1530.)

HENDERSON, . Frederick Ewart,

A.M.1.E.E.—Gold Medallist and Honours
Diploma, Faraday House. Head of Osram
Valve Technical Sales Dept., General
Electric Co., Ltd., Magnet House, Kings-
way, W.C.2. Joined G.E.C. Research
Labs., 1921, and Osram Valve Sales Dept.,
1924. Born August, 1898. Recreations :
tennis, photography. Private address : 21,
Lansdowne Road, Muswell Hill, N.10.

HESKETH, Benjamin.-Director McMichael

Radio, Ltd., Wexham Road, Slough ;
B.Sc. Power Station Engineer, 1906 ;
Power Station and Construction Engineer,
1910-14 ; Manufacturing Engineer, 1919-20
to present date, during which period
formed B. Hesketh, Ltd., which company
later amalgamated with L. McMichael,
Ltd., to form the existing concern. Born
February 15th, 1884. Recreations : golf,
tennis, yachting, music, photography.
Private address : Fernleigh, Iver Heath,
Bucks.

Mullard THE MASTER VALVE
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HIGGINSON, Kingsley.—Dubilier Con-
denser Co. (1925) Ltd., Ducon Works,
Victoria Road, N. Acton, W.3. Private ad-
dress : 822, Richmond Road, Kingston-
on-Thames.

HILLMAN, Charles.—Partner, Hillman
Bros., 123-5, Albion Street, Leeds.

HILLMAN, Edgar Martin.—Partner, Hill-
man Bros., 128-5, Albion Street, Leeds,
A.C.G.L, Int. B.Sc. (Engineering).

HIRST, John, B.A. (Cantab), M.L.E.E.—
Managing Director, Hirst, Ibbetson &
Taylor, Ltd., 9, Blackfriars Street, Man-
chester, and at Blackpool and Burnley.
Hon. Sec., North Midland Section, R.W.F.,
Jan., 1930 —Mar., 1933. With A.E.G.,
1910-1914; Willans & Robinson, Ltd.,
1915-1916 ; Manager, Harland Engineer-
ing Co., 1916-1920. Founded Hirst, Ibbet-
son & Taylor, 1920. Born: January
23rd, 1884. Recreations: mountaineer-
ing, golf, amateur theatricals, Private
address: * Grivola,” Bowden Lane, Marple,
Cheshire.

HITCHCOCK, Alan Flinders.—Managing
Director, Flinders (Wholesale), Ltd., East
Stockwell Street, Colchester. Born Janu-
ary 2, 1888.

HOBDAY, Clifford Henry George.—
Managing Director, Hobday Brothers, Ltd.,
Great Eastern Street, London, E.C.2;
also at Manchester and Wolverhampton.
Managing Director, Express Radio Factors,
Ltd., Furnival Street, Sheffield. Council
Member, R.W.F. Chairman, Phoenix
Tileries, Ltd., and John Dancer, Ltd.
Born September 18, 1899. Private ad-
ress : Forest House, Chigwell, Essex.

HODSON, John Curran. — General
Manager, United Radio Manufacturers,
Ltd., and Orr Radio, Ltd., 79a, Parkhurst
Road, London, N.7. Valve sales manager
of Mullard Wireless Service Co., Litd., 1924
1931 ; sales manager, Audiovisor, Ltd.,
1931-1932. Born June 1, 1900. Recrea-
tions : golfy cricket, swimming. Private
address: 8, Highfield Crescent, Northwood,
Middix.

HOGBEN, Bernard Tunbridge, A.C.C.S.
AM.LW.T., Managing Director, B.H.
Radio Service and Television, Ltd., 272,
High Road, London, N.15. Asst. Hon.
Secretary, Institute of Wireless Tech-
nology, 1934, Since 1917 has been doing
private secretarial and courier work,
followed by electro-therapeutic and tele-
vision research work. Born : August 13th,
1901. Recreations : television research,

psychology.

HOLMES, Herbert.—Managing Director,
Holmes Bros. (London), Ltd., Howard
Works, Billet Road, Walthamstow, Lon-
don, E.17. Vige-Chairman and Founder-
Member, British Radio Cabinet Manu-
facturers’ Association, 1932. President,
Walthamstow Rotary Club, 1931-2. Born
September 12, 1875. Recreations : motor-
ing, gardening. Private address : Heath-
g)te, Chelmsford Road, Woodford, London,

.18,

HOLMES, Ronald Herbert.—Director
and Sales Manager, Holmes Bros. (London),
Ltd., Howard Works, Billet Road, Wal-
thamstow, London, E.17. Born: March
17th, 1908. Recreations : motoring,
walking, shooting, fishing. Private
address : 7, Orleans Road, Hornsey Lane,
Highgate, London, N.19.

HOUGHTON, Edgar William.—Chairman
and Managing Director, Ensign, Ltd.,
88-89, High Holborn, London, W.C.1.
President of the Radio Wholesalers’
Federation, 1983-4; Chairman since its
formation, 1928. Born February 6th,
1870. Private address : Denehurst, West
Heath Road, Hampstead, London, N.W.

HOWITT, Harry.—Director of British
Radio Valve Manufacturers Association,
59, Russell Square, London, W.C.l.
Recreation : golf. Private address :
Fountain Court, Buckingham Palace Road,
S.W.1. (Sloane 0171). Clubs : Eccentric,
Golfers.

HUMPHRIES, Sydney John.—Head of
International Copyright Dept., Electric &
Musical Industries, Ltd., Hayes, Mdx.
Chairman, British Phonographic Industry
and Associated Copyrights, Ltd. Member
of Executive Committee, International
Federation of Phonographic Industry.
Chairman of Committee of Management,
Phonographic Performance, Ltd. Private
address : ‘* Homeleigh,”” Harlington, Mdx.

HUNT, Cyril Harvey.—Managing Director,
Hellesens, Ltd., Hellesen Works, Morden
Road, South Wimbledon, London, S.W.19 ;
also Director, A. H. Hunt, Ltd., Born
1897. Recreations: tennis, golf, bad-
minton, squash. Private address: 12,
Normanton Road, South Croydon.

HUNT, William Arthur.— Managing
Director, National Radio Service Co.,
15-16, Alfred Place, Tottenham Court
Road, London, W.C.1. Recreations : golf,
motoring. Private address : 11, Alexander
Place, Thurloe Square, London, S.W.7.

HURFORD, George.—Managing Director,
Kolster Brandes, Ltd.,, Cray Works,
Sideup, Kent. Director of manufac-
ture and telephone manager, Standard
Telephones & Cables, Ltd. Member of

[Continued on page 44.]
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Institution of Electrical Engineers, and
of American Society of Mechanical En-
gineers, Chairman, British Works’
Managers Association. Member of In-
stitute of Industrial Psychology. Twenty-
seven years experience of works manage-
ment in England, Belgium and France.
Has several times visited America to
investigate manufacturing methods. Born
August 22, 1885. Private address:—
¢ Milhurst,” chislehurst Road, Chislehurst,
Kent.

HUTCHINS, Maurice A., AM.IL.W.T.—
Incorporated Wireless Engineer, Technical
Secretary, the Wireless League. Late of
Burndept Wireless, Ltd., and late Assistant
Hon. Secretary, IL.W.T. (London Section)
Recreation : music. Private address : 91,
Whitworth Road, London, S.E.25.

HUXLEY, George Arthur, B.A. (Eng.)
Cantab.—Director and Secretary, Wright
& Weaire, Ltd., and George Nissen, Ltd.,
740, High Road, Tottenham, London,
N.17. Carried rank of Major R.E. during
War, has travelled the five Continents.
Prior to War, represented Henry Simon,
Ltd., in South America. Since War with
present firms. Born January, 1888. Re-
creations : golf, fishing, motoring. Private
address : Whithern, Cheshunt, Herts.

ILIFFE, Alfred Eldred.—Director and
General Sales Manager, The Benjamin
Electric, Ltd., Brantwood Works, Tariff
Road, Tottenham, London, N.17.

JONES, Bernard Edward.—Managing
Director, Bernard Jones Publications,
Ltd., 58-61, Fetter Lane, London, E.C.4.
Editor, “Amateur Wireless”’ and “Wireless
Magazine ; from 1909-26, technical editor,
Cassell & Co., Ltd. ; founded °*° Amateur
Wireless ” and * Wireless Magazine » for
Cassell’s. In 1926 acquired these pub-
lications for his own company.

JONES, Stewart E. Leslie, AM.I.W.T.
A.M.LR.E.—Incorporated Wireless En-
gineer. Technical Inspector, the Wireless
League. Late Hon. Secretary, I.W.T.
(London Section), Late Siemens Research
Laboratory ; G.E.C. (Final Test Dept.);
Post Office Engineering Dept. Recreations:
camping, journalism. Private address:
80, High Street, London, S.W.17.

JONES, Wilfred Lawrence.—Works Man-
ager, E. K. Cole, Ltd.,, Ekco Works,
Southend-on-Sea. Born: November 15th,
-1902. Private address: * Wyvern,”
Sutherland Boulevard, Leigh-on-Sea.

JOSEPH, Henry.—Representative, W.T.
Lock, Ltd., and H. Vesshoff and Co., 33,
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Percy Street, London, W.1. After serving
apprenticeship in electrical engineering
1911-14 did journeyman work until 1925,
when present organisation was founded.
Born October 27, 1895. Recreation :
bowls. Private address: 76, Highlever
Road, North Kensington, London, W.10.

JOSEPH, Joseph, M.I.E.E., M.I.R.E.—

Chairman and Managing Director, Radio
Instruments, Ltd., Purley Way, Croydon.
Member of Council R.C.F. Honorary
Treasurer, Trustee, Member of Council and
Chairman Technical and Finance com-
mittees, R.M.A. 1934. Member Council
LE.E., Wireless Section. Private address:
The Beacon, Purley, Surrey.

"KAY, Barry.—Sales Promotion Manager,

E. K. Cole, Ltd., Ekco Works, Southend-

on-Sea. Born May 21st, 1904. Recrea-
tions : motoring, tennis, pgolf. Private
address : ““Gippeswyk,”” Chalkwell Es-

planade, Westcliif-on-Sea. (Leigh 75524.)

KAY, Henry Graeme Aytoun.—Director

and General Sales Manager, Magnavox
(Gt. Britain) Ltd., Brantwood Works,
Tariff Road, Tottenham, London, N.17.
Member of Council of N.AR.M.A.T.
and R.M.A. 1924-28 and various com-
mittees of these associations ; was manager
radio department, Metropolitan-Vickers
Electrical Co., Ltd., 1924 ; Sales Manager
Wireless Pictures (1928) Ltd., 1928 ;
Secretary, the Twenty Six Trust, Ltd.,
1929-1931.

KENT, George Gordon.—Joint Managing
Director, Johnson Talking Machine Co.,
Ltd., 96, Clerkenwell Road, London, E.C.1.
Council Member R.W.F. Member Radio
Industries Luncheon Club Committee,
Born October 6, 1897. Recreations :
music, sailing, squash. Private address .
Royal Automobile Club, Pall Mall, S.w.1,

KING, Harrie John.—Consultant, 48,
Mountview Road, North Chingford, Lon-
don, E.4. Founder-Member of the Institute
of Wireless Technology, Assistant Secretary
1925, Secretary 1927 to date ; Editor of
Institute’s publications 1926 to date;
F.C.CS., F.R.Econ.S., M.LW.T. Inter-
ested in research and investigation of
sound reproduction and acoustics from
1908 to date, which has included lecturing,
writing, examining and organising work
furthering the interests of wireless.
Spare-time interests : musie, dietetics,
psychology, eugenics, economics, engin-
eering.

KIRBY-JOHNSON, Harry Linscott.—
Managing Director, Martindale Electric
Co., Ltd., The Hyde, Hendon, London,
N.W.9. Member Arbitration Board Ameri-
can Chamber of Commerce in London.
Councillor, Hendon Borough Council.
Member of Council, Edgware Rotary Club.
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1912-1921, British Westinghouse E. & M.
Co., Ltd.,, 1921-1926, own business in
Glasgow. 1922-1926, Wholesale Radio
Factor. 1926-1927, Scottish Manager for
Radio Communication Co., Ltd. 1927-
1928, Sales Manager, Brownie Wireless
Co., Ltd. 1928, Martindale Electric Co.,
Ltd., established. Born May 16, 1884.
Recreations : golf, ecamping. Private
address : Ardlui, 23, Hillside Drive, Iidg-
ware, Middlesex.

KLEIN, Rene Henri.—Joint Managing
Director, McMichael Radio, Ltd., 265,
Strand, London, W.C.2; M.I.R.E., Vice-
President Radio Society of Great Britain ;
Founded Wireless Society of Great Britain.
Private address : 18, Crediton Hill, West
Hampstead, London, N.W.6.

KNOX, Collie.—Radio Editor, * The Daily
Mail,” Northcliffe House, E.C.4. During
war was on active service with the R.F.C,,
later A.D.C. to Lord Lloyd, the Governor-
General of the Sudan and the Adjutant-
General at War Office. For six years on
“The Daily Express” as sub-editor,
special writer, radio critic and feature
editor. Born March 18, 1897. Recrea-
tions : tennis, golf, song writing. Private
address : 29, Graham Street, Eaton Ter-
race, S.W.1.

KOHN, Louis.—Manager of Leeds Branch,
Ward & Goldstone, Ltd., 49a, Briggate,
Leeds.

LATHAM, Charles, F.L.A.A.—Secretary
and Accountant of The Radio & Gramo-
phone Trades Guardian Association, Ltd.,
78, New Oxford Street, London, W.C.1.
Member of The London County Council ;
Member of The Public Works Loan Board ;
Member London and Home Counties
Traffic Advisory Committee appointed
under London Passenger Transport Act,
1983. Justice of the Peace for County
of London. Director and Accountant of
The Automobile Trades Guardian Asso-
ciation, Ltd. Born 1889. Private address:
80, Sunny Gardens, Hendon, N.W.4.

LEE, Arthur.—Director and Secretary,
Burgoyne Wireless (1930), {Ltd., Great
West Road, Brentford, Mdx. LHas intimate
knowledge of busincss and commerce
in the Near East due to jmany years’
residence in Persia, Egypt and the Balkan
States. Recreations : motoring, garden-
ing, Private address : Oaklands, Water-
fall Road, London, N.14.

LEE, Edgar Morton, B.Sc¢., London,
Assoc. I.E.E.—Director d General
Manager, Belling & Lee, Ltd., Cambridge
Arterial Road, Enfield, Middkx. Director,
Insulators, Ltd., Hon. Tredgsurer Radio
Component Mfrs. Federation. Council
Member, R.M.A. Interested in Bakelite
Moulding and Brass and Caspin Turning ;

prior to jointly founding Belling & Lee,
Ltd., 1922, was Physics and Physical
Chemistry research worker and student
demonstrator. Born March 81, 1902.
Recreations : gymnasium, swimming,
tennis, golf.

LEVER, Edward Anthony, B.Sc., B. Com.
—General Sales Manager, Pye Radio,
Ltd., Africa House, Kingsway, London,
W.C.2. Born February 25th, 1900. Re-
creations : films and filming. Private
address : 8, Monksdene Gardens, Sutton,
Surrey.

LEVER, Eric Joseph.—Director, Eric J.
Lever (Trix) Ltd., 8-9, Clerkenwell Green,
London, LE.C.1.

LEWIS, Harold Victor.—Sales Manager,
Phileo Radio and Television Corporation
of Great Britain, Ltd., Aintree Road,
Perivale, Middlx. Born August 20th,
1897. Recreations :  golf, shooting.
Private address : 48, Meadway Court,
London, N.W.11.

LLOYD, Sidney.—Sales Manager in South-
ern Counties, Ward & Goldstone, Ltd., 40,
Ashton Road, Moordown, Bournemouth.

LONGMIRE, Albert.—Manager for Sales
Enquiries, Ward & Goldstone, Ltd.,
Frederick - Road, Pendleton, Manchester.
Born May 25th, 1894. Private address :
163, Fairfield Street, Ardwick, Manchester.

LOWTHORPE-LUTWIDGE, Hubert
Frederick Skeffingion.—Director, Nat-
ional Radio Service Co., 15-16, Alfred
Place, London, W.C.1., 1920-22, Indigo
Plantation Manager; 1923-83, Cotton
Plantation Manager. Born: December
6th, 1898. Recreations : tennis, philately.
Private address: 44, Clarges Street,
London, W.1.

LYONS, Claude Lipman.—Joint Managing
Director, Claude Lyons, Ltd., 40, Bucking-
hain Gate, Westminster, London, S.W.1.
B.Sc., M.ILR.E., Fellow Physical Society
(London), R.S.G.B., F.R.S.A. Born Sep-
tember 21, 1896. Recreations : reading,
photography, motoring, philately. Private
address : 12, Beechcroft Avenue, Golders
Green, London, N.W.11.

McCREA, Frederick Harold.—Deputy
Managing Director, Dubilier Condenser
Co. (1925), Ltd. ; Ducon Works, Victoria
Road, North Acton, London, W.3;
Director, Mansbridge Condenser Co., Ltd.,
and Isenthal, Ltd. Member of R.M.A.
Council and Component Makers Federation
Council. In 1922 formed Manchester
Radio Co., Ltd. ; joined Dubilier 1929 as
sales manager. Born October 5, 1895.
Recreation : golf. Private address, 26,
Sedgecombe Avenue, Kenton, Middlesex.

MACFARLANE, James.—Secretary, Radio
Wholesalers Federation, 26, Hart Strect,
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London, W.C.1. From 1898-1928 con-
nected with motor trade press ; Appointed
to present position 1928. Recreations :

golf, literature. Private address : Guild-
fHord Lodge, Clarendon Road, Watford,
erts.

McKENZIE, James Patrick, A.M.1.E.E.,
M.I.R.E.—Managing Director, Sifam
Electrical Instrument Co., Ltd., York
Works, Browning Street, London, S.E.17.
Director, Radioformer, Ltd., Works Man-
ager, C. F. Elwell, Ltd., 1921 ; Standard
Telephone & Cables, Ltd., 1923 ; Founded
Sifam Co., 1925. Born January 14, 1889.
Recreation : shooting. Private address :
2, Osberton Road, Lee, London, S.E.12.

McMICHAEL, Leslie.—Chairman and
Managing Director, McMichael Radio Ltd.,
Slough, Bucks., M.I.E.E., F.LR.E.,
Vice-President Radio Society of Great
Britain; Vice-President R.M.A. Appren-
ticed to electrical engineering, 1500 ; held
transmitting and receiving licence for 1911 ;
call sign 2F.G. ; helped form the Wireless
Society of London, since extended to
Radio Society of Great Britain ; during
the war served in the Wireless Experi-
mental Section of the R.A.F. ; for several
years Secretary of the Radio Society of
Great Britain ; founded present firm in
conjunction with Messrs. R. H. Klein
and B. Hesketh in 1920; a founder
member of the National Association of
Radio Manufacturers, serving on the
Council until R.M.A. formed, and has
been on Council of R.M.A. since inception.
Chairman R.M.A., 1932. Born November
17th, 1884. Private address: Everest,
Prince’s Park Avenue, London, N.W.11.

MACQUEEN, Montague. M.—Manager,
Wireless Dept., General Electric Co.,
Ltd., Magnet House, Kingsway, London,
W.C.2. On Council and committee, R.M.A.
Born February 18th, 1898.

MAHONEY, Henry Charles, M.I.S M.A.
—Sales and General Manager, Montague
Radio Inventions & Development Co., Ltd.,
Beethoven Works, Gt. College Street,
N.W.1. Joined Edison Bell, Ltd., in 1924
after varied scientific career in many parts
of Europe. During War was sentenced
to death as spy in Germany ; in 1926 was
made Wireless Sales Manager and pro-
moted in 1928 to General Wireless Manager.
Lectures and writes on wireless and allied
sciences. Lecturer on Salesmanship and
Systems. Chief Inspector Met. Spec.
Constab. (Camberwell). Born March 17th,
1887. Recreations : motoring, photo-
graphy, carving, gardening. Private ad-
dress : The “ Oddun,” Silverleigh Road,
Thornton Heath, Surrey.

BETTER TRADE WITH THE
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MARCONI, Guglielmo, Marchese.—
A Senator of Italy, Knight Grand Cross
of Order of St. Maurice and Lazarus
of TItaly, Hon.G.C.V.O., Hon.Don..
Oxford, Hon.Se.D. Cambridge, H.Sc
LL.D. Glasgow, etc.—Marconi House,
Strand, London, W.C.2. Educated at
Bologna, where he was born 1874 of
Italian and Irish parents and where first
experiments in wireless were conducted.
In 1899 established wireless between
France and England. In 1901 sent messages
from Cornwall to Newfoundland, 1902
extended to America. His system prac-
tically in universal use. Amongst honours
Nobel Prize, 1909 ; Albert Medal, Royal
Society of Arts, etc. Recreations : hunting,
motoring, yachting. Private address :
11, Via Condotti, Rome, Italy.

MARKS, Lord, George Croydon, C.B.E.,
J.P.—Chairman Columbia Graphophonc
Co., Ltd., Director Electrical and Musical
Industries, Ltd., 58, Lincoln’s Inn Fields,
London, W.C.2. M.LM.E., A.M.I.C.E.
Senior partner and founder of Marks &
Clerk, Patent Agents and Consulting
Engineers, practising in London, Birming-
ham, Manchester, Glasgow, New York,
Washington, Chicago, Ottawa, Toronto,
San Francisco. Private address: Oak
House, The Avenue, Bournemouth, W.

MARRIOTT, George Armstrong, B.A.
(Cantab).—Manager Osram Valve Dept.,
The General Electric Co., Ltd., Magnet
House, Kingsway, London, W.C.2. Joined
G.E.C. Osram Lamp Dept., 1921; took
over valves 1922 in addition to lamps,
and sole charge of valves, 1927. Born
1892. Recreations : tennis, shooting, rock
climbing. Private address: 5, Pitt Street,
Kensington, London, W.8.

MARTIN, Anthony Wyard.—Assistant
Chief Engineer, E. K. Cole, Ltd., Southend-
on-Sea. Wireless manager, Bexhill Motors,
Bexhill, 1926-28. Born September 26th
1007. Recreations : yachting, football,
tennis. Private address: Clun, Thames
Close, Leigh-on-Sea.

MAY, John.—Assistant Editor, * Broad-
caster and Wireless Retailer,” 29, Bedford
Street, Strand, London, W.C.2. Associ-
ate member of the Institute of Radio
Engineers. Joined editorial staff of
 Wireless Trader,” ‘ Wireless Export
Trader,” and * Experimental Wireless *
in February 1925. Left to go to “Industrial
Daily News and ‘ Modern Transport
in August 1928. Joined  Broadecaster >
August, 1929. Born September 27th,
1908. Recreations, writing and riding.
Private address : 112, St. Leonard’s Road,
East Sheen, London, S.W.14.

MIDDLETON, Arthur.—London Sales
Manager, Ferranti, Ltd.,, Bush House,
Aldwych, London, W.C.2. AM.LE.E.

BETTER RADIO BRIGADE
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MILLER, Nora Evelyn.—Manager, Pub-
licity Dept., The Edison-Swan Electric
Co., Ltd., 123-5, Queen Victoria Street,
London, E.C.4. Started in Edison-Swan
Drawing Office 1916. Took over present
work 1927. Born March 11th, 1899.
Recreation : motoring, vate address :
10, Manorway, Bush Hill Park, Enfield.

MILLER, William Edward, B.A.
(Cantab). M.I.W.T.—Technical Editor,
‘“ The Wireless and Gramophone Trader,”
Dorset House, Stamford Street, London,
S.E.1. Hon. Treasurer Institute of Wire-
less Technology. With the Cambridge
Instrument Co., Ltd., 1924. Joined ‘* Wire-
less Trader,” 1925. Born June 5th, 1902.
Private address: 42, Hunters Grove,
Kenton, Middlesex (Wordsworth 2808).

MITCHELL, Philip Claud.—Successor to
Trelleborg Ebonite Works, Ltd., 18,
Nassau Street, London, W.1.

MONTAGUE, David.—Director and Tech-
nical and Research Adviser, Beethoven
Radio, Ltd., Beethoven Works, Great
College Street, Camden Town, London,
N.W.1.

MONTAGUE, Sidney.—Director and Sales
Manager, Beethoven Radio, Ltd., Beeth-
oven Works, Great College Street, Camden
Town, London, N.W.1.

MOODY, Alexander Edmund. Exhibi-
tions Organiser to the R.M.A., Astor House,
Aldwych, W.C.2. Born April 12, 1886.
1906-1914 Chief Engineer, Jury’s Imperial
Pictures and Imperial Playhouses, Ltd.
Shortly after war, Managing Director
Moody’s Ltd., electrical engineers. 1922-
1928 joint radio sales manager, British
Thomson-¥ouston Co., Ltd. Joined R.M.A.
in 1928. War Service. Paravane Section
R.N.V.R. 14th Destroyer Flotilla. Private
address : 86, Augustines Avenue, Wembley,
Middlesex.

MOODY, Richard Henry Cyril.—Special
Products Dept., Marconiphone Co., Ltd.,
210, Totienham Court Road, London,
W.1. 1918-20 with R. M. Moody, Ltd.,
Manufacturers ; 1920-29, Grindlay & Co.
Ltd. ; 1929-32, Gramophone Co., Ltd. ;
1932 to date, Marconiphone Co., Ltd.
Born: July 16th, 1901. Recreations :
golf. Private address: 62a, Upper Mul-
grave Road, Cheam, Surrey.

MOORE-BRABAZON, Lt.-Col. J. T. C.,
M.C.,, M.P.—President R.M.A., 38,
Eaton Square, London, S.W.1. Educated
at Harrow and Cambridge ; early pioneer
in motoring, aviation and radio; held
a transmitting licence on the spark system
before the war; Conservative M.P. for
Rochester, 1918-29 ; Wallasey, 1931 ; was
Parliamentary Secretary to the Ministry of
Transport, 1923-7, during which time was
largely responsible for passing the Electri-
city Act ; is a director of Associated Equip-

ment Co., Ltd.,, and Kodak, Ltd. Born
February 8th, 1884. Recreations : yacht-
ing, golf, Swiss ice sports. Clubs : White's,
Carlton, R.Y.S.

MORRISON, L. Claude.—Director and
Sales Manager, Kolster-Brandes, Ltd., Cray
Works, Sidcup, Kent. Born August 10th,
1895. Recreations: tennis, football, golf.
Private address : ¢ Otterleigh,”’ St. Albans.

MULLARD, Stanley Robert, M.B.E.,
M.I1.E.E.—Chairman, The MullardWireless
Service Co., Ltd. ; Director, The Mullard
Radio Valve Co., Ltd., Mullard House,
Charing Cross Road, London, W.C.2;
Vice President, R.M.A. from 1928 to date.
Chairman, B.R.V.M.A., 1933-834; Chair-
man, Wireless Section, I.E.E., 1934-35. ;
from 1910-15 head of Research Dept.,
Ediswan ; during war, Lieut.,, RN.V.R.
and Capt. R.A.F.; after war founded
Mullard Companies. Recreations : hunt-
ing, golf.

MULVEY, Richard G.—Advertisement
Manager, “ The Wireless and Gramophone
Trader,” Dorset House, Stamford Street,
London, S.E.1.

MURPHY, Frank, B.Sc., M.I.E.E.,Assoc.
I.R.E., M.B.E.—Managing Director,
Murphy Radio, Ltd., Welwyn Garden City,
Herts. Founded present company 1929,
after service in Engineering Dept. P.O. ;
Wireless Officer R.A.F. during war and
later O.C. Officers Wireless School R.A.F.
Born June 16th, 1889. Recreations :
tennis, walking.  Private address: 80
High Oaks Road, Welwyn Garden City,
Herts.

NECK, Leslie T.—Managing Director,
Columbia Graphophone Co., Ltd., 98-108,
Clerkenwell Road, London, E.C.1. Director,
E.M.I. Service, Ltd., Retailers Trust, Ltd.,
H.M.V. Household Appliances, Ltd.,
Phonographic Performance, Ltd. Chair-
man of Executive Federation of British
Music Industries, 1930-32. Formerly
Manager, English Branch, Gramophone
Co., Ltd., up to 1931.

NEUMAN, Adalbert.—Managing Director,
Tungsram Electric Lamp Works (G.B.),
Ltd., 72, Oxford Street, London, W.I.
Born : September 17th, 1900. Recrea-
tions : swimming, rowing, boxing. Private
address : 59, Queensborough Terrace,
London, W.2.

NEWELL, Frederick Arthur, B.Sc.—
Director, Eirco (Wholesale) Limited, 29,
Wellington Place, and 28-80, College
Street, Belfast. Connected with radio
since 1921. Born: October 11th, 1894.
Recreations : golf, bridge, radio. Private
address : 9, Slievemoyne Park, Belfast.

NOBLE, James George Gillbard, M.C.—
Director, Dulcetto-Polyphon, Ltd., 2-3,
Newman Street, W.1. Born April 16,
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1890. Recreation : golf. Private address :
18, Green Moor Link, Winchmore Hill
N.21.

NUNN, Robert Henry.—Managing Direc-
tor, Regentone, Ltd.,, Worton Road,
Isleworth, Middlesex. Born March 26,
1901. Recreation : yachting. Private
address : Tetherdown, Courtlands Avenue,
Hampton, Middlesex.

O’CONNELL, Henry.—Director, Climax
Radio Electric Ltd., 59, Parkhill Road,
London, N.W.3. With Belling Lee, Ltd.,
1923 ; Regcentone, Ltd., and Regent Radio
Supply Co., 1926. Joined Climax, 1931. Born
July 15th, 1891. Recreations : fishing, golf.
Privatc address: Coverdale, Harcourt
Road, Wallington, Surrey.

OLIVER, Charles.—Chairman and Man-
aging Dircctor, Oliver Pell Control Ltd-
(Varley), Cambridge Place, Burrage Road,
Woolwich, London, S.E.18. A.LE.E.
Founded company in 1898,

OSBORNE, Gerald Robert.—Sales Mana-
ger, Marconiphone Co., Ltd., 210-212,
Tottenham Court Road, London, W.1.
Wireless operator M.I.M.Co., Ltd., 191%7.
From 1922 with present company. Born
November 4th, 1900. Recreation : golf.
Private address: 42, Chalkhill Road,
Wembley Park, Middlesex.

OTTEN, J. H.—Publicity Manager, Philips
Lamps, Ltd., 145, Charing Cross Road,
London, W.C.2. Born : March 17th, 1904.
Recreations : tennis, swimming, Private
1a\Iddress: 7, Chalcot Gardens, London,

W.3.

OZANNE, Guy Durand, M.C.—Man-
ager, Wingrove & Rogers, Ltd., 188-9,
Strand, London, w.C.2. M.I.LE.E.
Joined Indian Army, 1909. Captain 1915,
Major 1917, Entered Sandhurst 1908 ;
Member of Council, R.M.A. 1932-38-34 ;
First Chairman, Radio Component Manu-
facturers Federation, 1933, Vice-President,
19384, Vice-Chairman, Electrical Vehicle
Committee of Great Britain, and Radio
Industry Luncheon Club, 1934 ; served
during the war in East Africa, mentioned
in despatches ; retired 1928 with major’s
rank ; since November, 1930, Lt.-Col.
Commanding (City of London) Divisional
Signals, T.A., Brevet Colonel 1934 ; joined
Radio Communieation Co., Ltd., 1024 ;
manager, Broadcasting Dept., 1925 ; joined
Wingrove & Rogers, Ltd., 1927. Born

April 2, 1889. Recreations : golf, riding.

Private address: Little Turret, Bourne

End, Bucks. (Tel. No. 856) Club:

Junior United Service, Roechampton.

PAGE, Reginald Brougham.—Managing
Director, Celestion, Ltd., Kingston-on-

PAYNE-GALLWEY,
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Thames. Born, May 27th, 1897. Pri-
vate address: ‘ Kenilworth,” Woodlands
Road, Surbiton, Surrey.

PAGE, William Ivan Gregory, B.Sc.
(Honours, London).—Chief Radio En-
gineer, City.Accumulator Co., Ltd., 18-20,
Normans Bldgs., Central Street, London,
E.C.1.; 1922-27, Joint Managing Director
British and Colonial Industries Assoc.,
Ltd.; 1927-33, on Technical Editorial
Staff of “The Wireless World.” Born :
September 11th, 1891. Recreation :
squash racquets. Private address : May-
field, Oxshott, Surrey.

PARTRIDGE, Clifford Arthur Frank.—
Managing Director, Partridge & Mee, Ltd.,
74, New Oxford Street, London, W.C.1.
Born February 21st, 1900. Private ad-
dress : 50, Litchfield Way, Hampstead
Garden Suburb, London, N.W.11.

PATERSON, John Russell.—Chartered
Accountant. Partner, * Ulster and Scot-
tish Radio Dealer,” 29, Cadogan Street,
Glasgow, C.2. Secretary, Scottish Radio
Golf Society. Publisher of  The Scottish
Nurse,” “The Scottish Electrical Engi-
neer.” Organiser, “ Glasgow Weekly
Herald” Radio Exhibition, 1931-1932.
Born April 20, 1894. Recreation : golf.
Private address: 84, Stewarton Drive,
Cambuslang.

PAYMAN, Herbert Saul, B.Sc. (London),
B.Sc.Tech. (Manchester), A.Inst.P.—
Dept. of Chief Engineer, Murphy Radio
Ltd., Broadwater Road, Welwyn Garden
City. Formerly Chief Engineer, Radio
Division, Igranic Electric Co., Ltd., 149,
Queen Victoria Street, London, E.C.4.
Was with B.T.-H., Rugby, 1919-26 ; War
Office (Signals Experimental Establish-
ment, Woolwich), 1926-9. Joined Murphy
Radio, 1933. Born February 24, 1898.
Recreation : golf, Private  address :
2, Edilom Road, Crumpsall, Manchester.

Reginald Frank-
land.—Staple House, 51-52, Chancery
Lane, London, W.C.1. B.R.V.M.A. With
Mullards 1922-82, now acting as agent.
Born April 15th, 1889. Recreations :
Golf. Private address: 81, Earls Court
Gardens, London, S.W.5,

PERKS, Frederick William.—Sales Man-
ager, The Gramophone Compauy, Ltd.,
98-108, Clerkenwell Road, London, E.C.1.
Born November 22nd, 1891. Recreation:
golf. Private address: 20, Woodchurch
Road, West Hampstead, London, N.W.6.

PHILIPS, Dr. Anton Frederick.—
Managing Director, N. V. Philips’ Radio,
29, Emmasingel, Eindhoven, Holland.
Doctor L.C. Handelshoogeschool, Rotter-
dam. Born March 14th, 1874. Private
address : Huize de Laak, Eindhoven,
Holland.

fHE NAME YOU ALL KNOW
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PINKHAM, Charles, M.A.(Cantab).—
Publicity Manager, The General Electric
Co., Ltd., Magnet House, Kingsway,
London, W.C.2.

POCCOCCK, Hugh Shellshear.—Editor “The
Wireless World,” Dorset House, Stamford
Street, Loondon, S.E.1. Born 1894.

PRINCE, Herbert Stanley, AM.LLR.E.—
Director, The National Radio Service Co.,
Ltd., 15-16, Alfred Place, London, W.C.1.
During war attached to R.E. Signals,
awarded M.B.E., M.C., Chevalier le
Ordre de I’Couronne, Croix de Guerre and
’14 Star. Entered radio 1922. Service
manager Philips Lamps, Ltd., 1928-9,
and Selectors (1931), Ltd., 1981. Founded
N.R.S., Ltd., 1932, Captain, Queen Vic-
toria’s Rifles. Born 1895. Recreations :
tennis, motoring. Private address: 24,
I‘\;{Iulgrave Road, Greystoke Park, London,

.5,

QUARRINGTON, Cecil Albert George.
—Publicity Manager, A. C. Cossor, Ltd.,
(IEIossor House, Highbury Grove, London,

5.

REES, John M. G.—Director, Varley
(proprietors Oliver Pell Control, Ltd.), 103,
Kingsway, London, W.C.2. A.M.ILE.E.
R.M.A. Council. Recreations: garden-
ing, motoring. Private address: 79,
Woodside, Wimbledon, S.W.

REITH, Sir John Charles Walsham,—

Director General, B.B.C. Broadcasting
House, London, W.1. G.B.E.,, LL.D,
AM.ICE, M.Sc. (Lafayette). Served

five years’ engineering apprenticeship in
Glasgow ; engineer, S. Pearson & Son, Ltd.,
London, 1913 ; during war, Major R.E.
1914~15, wounded ; munition contracts for
Gt. Britain in America, 1917 ; Admiralty
1918 ; Ministry of Munitions, 1919,
General Manager, Wm. Beardmore & Co.,
Ltd., Coatbridge, 1920 ; General Manager,
B.B. Co., Ltd., 1922 ; Managing Director,
1928. Clubs : Athemaeum, Royal Auto-
mobile, Born 1889,

RICHMOND, Frank §S.— Electrolytic
Condenser Sales, Plessey Co., Ltd., Vicar-
age Lane, Ilford, Essex. Radio trade
since its inception. Born: February 28th,
1898. Recreations : swimming, motoring.

RIDDIOUGH, John William.—Proprietor
Frank Riddiough & Son, 8-12, Simes
Street, Bradford. Counciilor Radio Whole-
salers’ Federation 1928 to date. Chair-
man, North Midland Section R.W.F.,
Assoc.Inst.R.E., Born February 12, 1889.
Recreations : motoring, short wave trans-
mission and reception, experimental sta-
tions G. 5SZ. and G.5J.R. Private address :
Rosse-Lyn, Irizinghall, Bradford.

RIDGEWAY, John Whinfrey.—Assistant
Manager, Radio Division, Edison Swan

Electric Co., Ltd., 155, Charing Cross
Road, London, W.C.2, A.M.L.R.E. En-
gaged in electrical research work, 1918-24 ;
joined Metro-Vick Supplies, Ltd., 1924 ;
sales manager Radio Dept., 1928, since
1929 with present company. Born Feb-
ruary 18th, 1908. Recreations : shooting,
photography. Private address: Three-
ways, Ockley, Surrey.

RIDLEY, John Harry Dunn, Grad. L.LE.E.
—Chief Radio Engineer (Setmakers’
Section), Edison Swan Electric Co., Ltd.,
155, Charing Cross Road, London, W.C.2.
Previously with Burndept, as Chief
Engineer. Owner of radio station G.5NN,
first to communicate with Australia (18
metres), Mosul (Iraq) and S. America.
First in Europe to receive American
broadcasting.

RIDOUT, Herbert C. —Advertising
Manager, Columbia Graphophone Co., Litd.,
08-108, Clerkenwell Road, Loondon, E.C.1.
Recreation : motoring.

ROBERTS, Harry Charles.—Sales Super-
intendent, Mullard Wireless Service Co.,
Ltd. Marine Wireless Operator R.N.R.
and Mercantile Marine for Marconi Inter-
national Co., Ltd. Joined Marconiphone
staff on inception of broadcasting and
joined Mullard’s in 1926. Born November
5th, 1899. Private address: Willow
Bank, Greasby Road, Upton, Cheshire.

ROBERTSON, Arthur Albert George.—
Manager and Buyer, Radio Dept., Dulcetto
Polyphon, Ltd.,, 2-3, Newman Street,
London, W.1. Born November 1st, 1900.
Recreations : tennis, cycling, swimming.
Private address : 4, Bean Road, Bexley-
heath. (Tel: No. 1563.)

ROBINSON, Frederick Henry,
AM.LR.E. Editor and Manager ‘ The
Broadcaster,” and associated trade public-
ations, Odhams Press, Ltd., 29, Bedford
Street, Strand, London, W.C.2. Hon. Sec.,
Radio Industry Golfing Society. Formerly
with Marconi’s Wireless Telegraph Co.,
Ltd. Born May 6, 1900. Recreation :
golf. Private address : 28, Vernon Road,
Leigh-on-Sea, Essex.

ROBINSON, Thomas Allen White.—
Joint Managing Director, Pye Radio,
Ltd., Radio Works, Cambridge. Director
Lissen, Ltd. Member of Council R.M.A.
Born August 28th, 1886. Private address:
Brambledown, Tower Road, Hindhead.

ROSEN, Edward E.—Chairman and Man-
aging Director Ultra Electric, Ltd.,
Erskine Road, Chalk Farm, London,
N.W.3. Member R.M.A. Council 1930-34,
entered Marconi’s Wireless Telegraph Co.,
Ltd., before the war; served in Flying
Corp, Radio Section, 1915-18; founded
firm of Edward E. Rosen & Co. in 1919 ;
converted to limited company 1927 ; has
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invented and patented many improvements
in radio and gramophone amplifiers.
Born July 22nd, 1896. Recreations : golf,
cinematography.

ROTHERMEL, Royden Albert.—Man-
aging Director, The Rothermel Corpora-
tion, Ltd., and Sonochorde Reproducers
Ltd., Rothermel House, Canterbury Road,
London, N.W.6. With various American
manufacturing companies as export sales
Inanager and manager until 1913 ; organ-
ised exporting business to Europe 1913 ;
opened office in London 1914 ; engaged in
sale of motor car accessories and com-
ponents until the beginning of the radio
industry in Great Britain and has been
part of it since, trading as R. A. Rothermel,
Ltd. Born May 13th, 1879. Recreations :
golf, tennis, motoring. Private addresses :
23, Orchard Court, Portman Square,
London, W.1. (Welbeck 7025) and The
White House, Amberley, Sussex.

ROWE, Bertrand Ernest.—Northern Area
Manager, Marconiphone Co., Ltd.,, 210,
Tottenham Court Road, W.1. On
B.R.V.M.A. Committee, 1928-32. Born
March 29th, 1892. Recreations : golf;
motoring. Private address: 35, Broad
Lawn, New Eltham, S.E.9. (Eltham 2810.)

ROYDS, George Dawson, B.Sc., A.I.P.A.
—Managing Director, E. Walter George,
Ltd., Advertising Consultants. Director
Arks Publicity, Ltd., 1928 ; Sales Develop-
ment Manager, Phillips Rubber Soles, Ltd.,
1929. Present company, 1931. Born
June 2nd, 1899. Recreation : farming.
Private address : Olde Butterbox, Scaynes
Hill, Sussex.

RYAN, Percy Hector.—Sales Manager:
Tungsram Electric Lamp Works (G.B.)
Ltd., 72, Oxford Street, London, W.1.;
1924-26, Cleartron Radio, Ltd. ; 1926-27,
S.T. Valve Co., ILtd.; 1927-29, Lissen,
Ltd. ; 1929-34, Tungsram. Born : July
2nd, 1894. Private address : 3, Columbia
Avenue, Worcester Park, Surrey.

SALAMAN, Walter John.—Sales Man-
ager, Carrington Manufacturing Co., Ltd.,
24, Hatton Garden, London, E.C.l.
Staff Capt. R.A.F. during war. Con-
nected with radio since 1911. President,
British Radio Cabinet Manufacturers’
Association. Born February 18th, 1890.
Recreation : motoring. Private address :
26, Queens Court, Hyde Park, London,
w.2,

SCOP, Leo, A.MIE.E.— Managing
Director, Eirco (Wholesale), Ltd., 29,
Wellington Place and 28-30, College
Street  Belfast. Viece-chairman, Ulster

FAMOUS

Radio Traders’ Association. Started
Eirco (Wholesale), Ltd., who are also
electrical factors, in 1921. Born : Novem-
ber 18th, 1893. Recreations : golf, bridge.
Private address: 17, Downview Avenue,
Belfast.

SHEPPARD, Arthur Henry.—Assistant
Managing Director, The Ever-Ready Co.
(Great Britain), Ltd., Hercules Place,
Holloway, London, N.7. Director of the
Ever Ready Trust Co., Ltd., and Lissen,
Ltd. Private address: Beechwood, The
Broad Walk, London, N.21,

SHORE, George Charles.—Sales Man-
ager, Reproducers and Amplifiers Ltd.,
Frederick Street, Wolverhampton. A.M.I.
R.E. Member of Council of N.A.R.M. and
N.A.R.M.A.T., 1923-27; sales manager,
Burndept, Ltd., 1921 ; proprietor, G. C.
Shore & Co., Newman Street, London,
W.1, 1928 ; general sales manager, Sym-
phony Gramophone Co., Ltd., and National
Electric Co., Ltd., 1929-30. Was Sales
Manager of Flinders (Wholesale), Litd., up
to 1932. Born August 26th, 1899. Private
address : Broad Lane, Bradmore, Wolver-
hampton,

SLATER, Harry G.—General Sales Man-
ager, Philips Lamps, Ltd., 145, Charing
Cross Road, London, W.C.2.

SMITH, Edward Charles Scott.—Man"
aging Director, Portadyne Radio, and
Whittingham, Smith & Co., Ltd., 18,
Gorst Road, London, N.W.10. Interested
in radio since 1925. Recreation : motor-
ing. Private address: End House, Coombe
Rise, Kingston-on-Thames, London, W.7,

SMITH, Leslie Sydney,B.Sc.,A.M.I.R.E.
—Sales and Service Manager, Sunbeamn
Electrie, Ltd., Park Royal Road, North
Acton, London, N.W.10.; 1928-30, with
Philips Lamps, Ltd. ; 1930-33, with John-
son Talking Machine Co., Ltd. Born :
December 16th, 1905. Recreation : golf.
Private address : 207, Pitshanger Lane,
Ealing, London, W.

SMITH, M.—Service Station Manager,
Oldham & Son, Ltd., Hyde Road, Denton,
Manchester. Foreman in accumulator
assembly, Oldham & Son, Ltd., 1921.
Designs Dept., 1924 ; Sales Section, 19256 ;
charge of Radio Sales Section, 1928.
Born June 16th, 1890. Private address :
28, Haughton Green Road, Denton,
Manchester.

SPINK, John Ronald.—Managing Director,
Reliance Manufacturing Co. (Southwark),
Ltd., Westbury Works, Westbury Road,
Walthamstow, London, E.17. Founded
company in 1911. Also Director of T. A.
Harris, Ltd. Born March, 1888. Recrea-
tions : tennis, gardening, fishing. Private

[Continued on page 53.)

IN RADIO
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X-RAYon the
NEW SETS

A new and practical idea developed by ** The Broadcaster "
only a few months ago, has proved so popular with the
trade that it has grown to the dimensions of a separate
publication.

This is the “ Service Engineer,” issued as a monthly
supplement to the parent paper. It contains a detailed
analysis of factory made receivers, with tables, diagrams and
illustrations. No technical man can keep abreast of trade
developments without this exhaustive guide; as a work of
reference it is of daily value to the service engineer.

* Service Engineer” is available to ‘‘Broadcaster” sub-
scribers only. It will be sent to you for the small addition
of 2/6 to the ordinary “‘ Broadcaster” subscription of 1076
(making 1276 in all). Send P.O. for 13/~ to-day for regular
delivery of “The Broadcaster’ and this important addition
to its trade service.

SERVICE ENGINEER
published as a special
monthly supplement to

Jhe
Broadcaster
@ WIRELESS RETAILER,

29, Bedford Street, Strand, London, W.C.2.
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E"??

The 1935 Edition of the Practical Electrician’s Pocket
Book is like a skilled technician — always at your
elbow with the information you require to solve your
problems. Its compact and up-to-date pages contain
complete and authoritative chapters on Principles
and Laws of Electricity, Transmission and Distribution
(including revised matter on Tariffs and The Grid
Scheme), Wiring, Generation of Electricity and
Electrical Machinery, Power Application of Electricity,
and many entirely new sections, including Traffic
Signalling and Sound Measurement. A notable and
valuable feature is the “Survey of 1934 Research”
by A. P. Fleming, C.B.E, M.Sc., M..EE.

This great little handy encyclopaedia is only 2/6—
a miracle of value for money. Send P.O. ordering
your copy now, you may need its valuable informa-
tion at any moment.

PRACTICAL ELECTRICIAN’
POCKET BOOK (1932)

2/6, by post 210, from Odhams Press Ltd.,

Technical Book Dept., 85 Long Acre, London,

W.C2. Cheques, P.O.'s, crossed [& Co.|

and payable to Electrical Trading. Order your
copy now,
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WHO'S WHO IN RADIO

[Continued from page 50.)

address : Ravenswood, Gordon Avenue,
Highams Park, Essex.

STANLEY, Charles Orr.—Joint Managing
Director, Pye Radio, Ltd., Africa House,
Kingsway, London, W.C.2. Director, Ever
Ready Co. (Gt. Britain), Ltd. Recreations :
vachting, hockey, golf, fishing. Private
address : Lisselane, Clonakilty, Co. Cork.

STANLEY, Edward James Walker, ML.A.,
B.Sc.—Director, Climax Radio Electric,
Ltd., Haverstock Works, Parkhill Road,
Hampstead, London, N.W.3. Prior to
joining Climax, was five years Managing
Director, E. Walter George, Ltd., Radio
Advertising Specialists. Born April 6th,
1806. Recreations : tennis, golf, yachting,
swimming, Private address : Devonshire
Club, St. James Street, London, S.W.1.

STEWART, Alastair Campbell.—Drydex
Sales and Production Manager, Exide
Batteries, Exide House, 205-31, Shaftes-
bury Avenue, London, W.C.2. With
Exide since 1920. Two years’ Service
Manager ; 1923—4, Sales Engineer, South-
West area ; 1924-31, Manager, Bristol and
West of England Depot ; 1981 to date, as
above. Born: June 7th, 1892. Re-
creations : shooting, golf, fishing. Private
address : * Craigard,” Ridge Park, Purley,
Surrey.

STRACHAN, David Grant.—Secretary,
Radio Manufacturers Association, Astor
House, Aldwych, W.C.2, Secretary,
National Association of Radio Manufac-
turers, 1923-1924, and of National Associa-
tion Radio Manufacturers and Tradcrs,
1924 to 1926. Born, July 26th, 1866.
Recreation : gardening.

STREETON, William Laundon. —
Artistes and Recording Manager, Gramo-
phone Co., Ltd., 98, Clerkenwell Road,
London, E.C.1. -Recreations : musie,
reading, swimming, walking. Private
address : 103, Fordwych Road, West
Hampstead, London, N.W,

SUDLOW, Edmund William, ¥.C.I.S.,
F.C.W.A,, F.S.A.A.—Managing Director,
Block Batteries, Ltd., By-Pass Road,
Barking, Essex. Chartered Secretary and
Accountant. 1918, private secretary to
Sir Thomas Lipton; 1919, Secretary,
Fullers United Electrical Works, Ltd.,
1926, Director and Secretary, Fuller
Accumulator Co. (1926), Ltd.; 1931,
Managing Director, Fuller Accumulator
Co. (1926), Ltd. Private address: 39,
Holcombe Rozad, Ilford, Essex.

SWINEY, Douglas Herbert William.—
Area Sales Manager, Wingrove & Rogers,

Mullard

Ltd., 188, Strand, London, W.C.2. During
war R.F.C, and R.A.F. Wireless Section ;
Radio Communication Co., Ltd., 1922-27.
Born April 23rd, 1898. Recreations :
golf, yachting. [Private address: 88,
Thames Drive, Leigh-on-Sea. (Phone :
Leigh-on-Sea 7358.)

TAYLOR, George Stanley.—Advertising
and Sales Manager, Whiteley Electrical
Radio Co., Ltd., Victoria Street, Mansfield,
Notts, and 109, Kingsway, London, W.C.2.
Born: June 10th, 1903. Recreations :
swimming, boating.  Private address:
‘“ Beau Rivage,” Riverside, Wraysbury,
Bucks.

TEBB, Charles William.—Southern
Area Manager, The Marconiphone Co.,
Ltd., 210-212, Tottenham Court Road,
London, W.1. During War, Lieutenant
R.F.A. Born November 18th, 1892.
Recreation : golf, Private address: 790,
Sidcup Road, New Eltham.

THOMAS, John Henry.—General Man-
ager, A. C. Cossor, Ltd., Cossor House,
Highbury Grove, London, N.5. M.C,,
M.LE.E.

TURLE, Edgar Harold.—Chief Electrical
Engineer, H. J. Cash & Co., Caxton House,
Westminster, London, S.W.1, M.LE.E,,
M.ILR.E., A.M.I.Mech.E. ; Vice-Chairman
IW.T. 1926; Vice-President, 1932 on-
wards ; pupil to G. IF. Ratcliff 1908 ; Chief
Assistant Engineer 1909 ; Resident Elec-
trical Engineer new works (E.H.T.)
Billingham, 1918 ; Chief Electrical En-
gineer since 1919 ; Lecturer in Electrical
Engineering, Tottenham Polytechnic, 19241-
81 ; Special Iecturer in Mechanical Power
Equipment, Croydon Polytechnic, since
1930, now Head of Dept. in Electrical
Engineering, Croydon Polytechnic ; author
of many articles on radio and allied
subjects. Born December, 1887. Recrea-
tion : camping, Private address : Deer-
hurst, Beckenham.

TYERS, Paul Douglas.—Consulting Radio
Engineer, 28, Victoria Street, London,
S.W.1. Commercial radio telegraphy and
telephony with Radio Communication Co.,
Ltd., up to 19022 ; founded and edited
““ The Wireless Engineer and Experimental
Wireless,” 1923; commenced present
consulting practice 1925 ; owns laboratory
equipped for design and measurement
work extensively used by the industry.
Recreations : golf, ice skating, music,
scientific literature. Private address:
Devereux House, Devereux Drive, Watford.

UPTON, Walter.—Partner, E. Upton &
Sons, 175-9, Linthorpe Road, Middles-
brough and Stockton, Darlington, Redcar,
South Bank, and North Ormesby. Chair-
man Middlesbrough Branch W.R.A,,
secretary N.E. Area, W.R.A., and National

THE MASTER VALVE
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Delegate to W.R.A. Council, London; 1929-
32, secretary Tees-side Wireless Retailers’
Association (independent); 1928-29 sec-
retary, Tees-side Gramophone Dealers’
Association. Joined Uptons in 1921,
became partner with Edward Upton in
1929 ; business established in 1869, and
started to sell radio with commencement
of broadcasting. Born May 18th, 1904.
Recreations : golf, badminton, bridge and

motorin%v Private address: ‘‘South-
lands,” Walton Avenue, Linthorpe, Mid-
dlesbrough.

VERRELLS, Henry Victor.—Export

Manager, E. K. Cole, Ltd., Ekco Works,
Southend-on-Sea.  Recreations : golf,
motoring.

VERRELLS, William Streatfield.—Chair-
man and Managing Director, E. K. Cole,
Ltd., Ekeco Works, Southend-on-Sea.

VIGERS, Thomas Whitehair, Colonel,
O.B.E., M.C., T.D.—German Diplomas
in Chemistry and Physics. General
Manager, British Blue Spot Co., Ltd.,
Rosoman Street, London, E.C.1. Deputy
Chief Signal Officer (T.A.) of London Dis-

trict. Member Royal Engineers Board
{(War Office). Born: March 28th, 1887.
Recreations :  golf, sailing.  Private
address: 3, Clareville Grove, South

Kensington, S.W.7. Club: Junior Army
and Navy.

VOIGT, Paul Gustavus Adolphus Hel-
muth, B.Sc., A.M.I.E.E.—Director,
Voigt Patents, Ltd., The Courts, Silver-
dale, London, S.E.26. With Edison Bell,
Ltd. from 1922 until May 1933, when he
bought their stock of his patented parts
(speakers and microphones) and set up in
business on his own account. Born
December 9th, 1901. Recreations : motor-
ing, tennis. Private address: 53, Church
Road, London, S.E.19.

WARD, Gordon Ebden.—Managing Dir-
ector, City Accumulator Co., Ltd., and
C.AC. Cabinets, Ltd., 18, Norman’s
Buildings, E.C.1. Founded City Accumu-
lator Co., 1921. Active service Royal
Engineers. Born December 24th, 1891.
Private address: 26a, North End Road,
London, N.W.11. (Speedwell 5935).

WALKER, George Leonard.—Peto and
Radford, 50, Grosvenor Gardens, London,
S.W.1; trained at Edmundson’s Electricity
Corpn., Ltd,; has served Siemens, Arm-
strong Whitworth ; Chloride Electrical
Storage, and Pritchett & Gold, whose
portable accumulators are marketed by
Peto & Radford under the name ‘ Dage-
nite.”” Born December 4th, 1890. Recrea-
tion: tennis. Private address: Lawns-

WEBSTER,

WHEELDON, Douglas
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wood, Grimwade Avenue, Addiscombe,
Surrey.
WARRILOW, William Edward,

AM.IE.E., M.J.I.—Odhams Press Ltd.,
Long Acre, W.C.2. Special Electrical
Commissioner * John Bull,” * Passing
Show,” ‘‘ Ideal Home,” *‘ Picturegoer.”
Vice-President  Electrical Commercial
Travellers’ Association. 1894-99, Muni-
cipal Electricity Supply at Cheltenham,
Torquay, Huddersficld and Manchester ;
1900-2, Electrical manufacturing with
Westinghouse and Ferranti ; 1903-6, Editor
“The Electrical Magazine ;> 1907-21, adver-
tising manager * The Electrician ; *’ 1922-24,,
Advertising Agent for *‘ Broadcaster,” and
* Modern Wirelcss »” and ¢ Wireless Weekly >
for J. Scott-Taggart; 1925-29 Special
Electrical Commissioner for Odhams Press,
Ltd., 1929-31 Assistant Manager, Edison
Storage Battery Co.; 1981, returned to
original post at Odhams Press, Ltd. Born
January 15th, 1877. Recreations: golf.
Private address: Amber Way, Nancy
Down, Oxhey, Herts.

WATKINS, A. E.—Managing Director,

Watmel Wireless Co.,Ltd., Imperial Works,
High Street, Edgware, Middlesex.

Russell.—Director, New
London Electron Works, Ltd., East Ham,
London, E.6. Started with W, J. Webster,
completioners of advertising. 1912-14,
with Rembrandt Intaglio Printing Co.
(Showcard Advertising Section). 1914-17
War service. 1917-20 with metal merchants.
1920 to date, with New London Electron
Works, Ltd. Born: March 25, 1888.
Recreations : golf, swimming. Private
address : 29, Morpeth Mansions, London,
S.w.1.

WEESE, George Rodolph, B.Sc.,
M.I.R.E. — Member Veteran Wireless
Operators’ Association, Managing Director,
Erie Resistor, Ltd., Waterloo Road,

Cricklewood, London, N.W.2. Chairman,
Standardisation Committee, Canadian
R.M.A., about 1927-31. At present

Vice-President, Erie Resistor Co., of
Canada, Ltd., and Director, Erie Resistor
Corporation, Erie, Penna ; 1924-31, Chief
Engineer, Victor Talking Machine Co.,
Montreal ; 1922-24, Manager, Radio Sales
and Special Engineering, Northern Electric
Co., Canada. Prior to that, Sales Manager,
John Milne & Sons, Canada’s first radio
factors. Born : June 27th, 1899. Recrea-
tions : golf. Private address: * Toronto
House,” Russell Road, Moor Park,
Northwood, Middlesex.

Parker.—Asst.
Secretary, British Radio Valve Manu-
facturers’ Assocn., 59, Russell Square,
London, W.C.1. Previously Manager,
Six-Sixty Radio Co., Ltd. Private ad-
dress : 23, Woodend, Sutton, Surrey.

DO BIGGER BUSINESS WITH
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WHEELER, Ralph Edmund.—Secretary
and Manager, Hart Collins, Ltd., 28-30,
Medway Street, London, S.W.1. On
Executive Council R.M.A. 1930 ; Assistant
Works Manager and Organiser, British
School of Motoring 1913 ; Machine Gun
Corps 1916 ; since 1920 present company.
Born March 18th, 1888. Recreations :
billiards, motoring. Private address :
Not The Towers, Manor Road, Mitcham.

WHITAKER, Alfred, M.A., F.Inst.P,
A.M.1E.E.—Director of Design, Electric
and Musical Industries, Ltd., The Gramo-
phone Co., Ltd.,, The Marconiphone Co.,
Ltd., and The Columbia Graphophone Co.,
Ltd., Hayes, Middlesex.

WHITELEY, Alfred Harold.—Managing
Director, Whiteley Electrical Radio Co.,
Ltd., Radio Works, Mansfield, Notts.
Chairman, Notts Radio Luncheon Club.
Born June 15th, 1893. Recreations : golf.
Private address: 19, Alexandra Avenue,
Mansfield, Notts.

WHITTINGHAM, Robert Buxton,—
Chairman and Managing Director, Porta-
dyne Radio, Ltd.," Gorst Road, North
Acton, London, N.W.10. Founder of
Whittingham, Smith & Co.; pioneer of
portable radio receivers, and claims to
be producer of first radio portable incor-
porating a loudspeaker. Born 1900.
Recreation : flying. Private address :
Oakdene, Manor Road, Hinchley Wood
Esher, Surrey.

WILLBY, Stanley George.—In charge of
editorial publicity, Murphy Radio, Ltd.,
Broadwater Road, Welwyn Garden City.
Formerly Editor ¢ Wireless & Gramo-
phone Trader” and associated publica-
tions. Lifelong association with journalism.
Born November 22nd, 1900. Private
address : 7, High Oaks Road, Welwyn
Garden City (Welwyn Garden 470).

WILLIAMS, John Harold.—Managing
Director Marconiphone Co., Ltd., 210,
Tottenham Court Road, London, W.1.
Vice-chairman, B.R.V.M.A. Vice-chair-
man, R.M.A. Has served with Marconi-
phone Co., Ltd., since 1922, as Sales
Representative, Assistant Branch Manager,
Assistant Sales Manager, Sales Manager.
Born May 4th, 1896. Recreations : golf,
motoring. Private address : 20, Blenheim
Gardens, Wembley Park, Middlesex.

WILLIS, Robert.—Chairman and Joint
Managing Director of Dulcetto Polyphon,

Ltd.,, 2 & 8, Newman Street, London,
W.1.

WILLIS, Robert Gordon.—Joint Managing
Director, Dulcetto-Polyphon, Ltd., 2-8,
Newman Street, Oxford Street, London,
W.1.; Member R.W.F. Council. Born
May 20, 1901.

WILLMOTT, Charles

: Willigim.—Pro-
prietor, Philco East Anglian Distributors,
Britannia Road, Norwich; Aerodyne
Distributing Co., Norwich; Willmotts,
43-51, Prince of Wales Road, Norwich,
and Market Place, Diss. Chairman,
Eastern Counties W.R.A., and National
Councillor. Apprenticed to boot trade
1898 ; cycle engineering 1896 ; secretary
and sales manager 1898 ; manager, ad-
vertising and billposting company 1899 ;
manager cycle depot 1903 in Bedfordshire ;
manager cycle depot in Lancs, 1906 ;
bought present business 1910. Born
May 24th, 1880. Recreations: tennis,
badminton, motoring. Chairman, Harvey
Lane Sports Club, Ltd., Norwich : Private
address : 2, Britannia Road, Norwich.

WINGROVE, Major Charles William,

M.C.—Managing Director, Wingrove &
Rogers, Ltd., Mill Lane, Old Swan, Liver-
pool. Founded in 1919, with Mr. W.
Rogers and Mr. G. S. Wingrove, present
firm. In 1926, incorporated British Elec-
tric Vehicles, Ltd. In 1927 acquired the
broadcasting business of Radio Communi-
cation Co. Born January 28th, 1889.
Private address : St. Ives, Sandfield Park,
West Derby, Liverpool.

WINKLES, Wallace Frederick.—Man-

aging Director and Chief Engineer, Lamp-
lugh Radio Ltd., ¢ Silver Ghost > Works,
Coventry. Created the radio department
of S. A. Lamplugh, Ltd., and commenced
manufacturing radio products in 1923 ;
previously interested in electrical engineer-
ing connected with kinema projection and
studio work; an early aurelian radio
enthusiast, gained knowledge and ex-
perience during active war and Army
service, 1914-21. Born December 26th,
1894. Recreations : motoring. Private
address : 151, Robin Hood Lane, Hall
Green, Birmingham.

WRAGGE, Alfred.—Until 1983 manager,

Radio Department, Selfridge & Co., Ltd.,
1909-18, worked in Japan and China for
Asiatic Petroleum Co. Born April 30th,
1882. Recreations : golf, fishing, bridge.
Private address: 8, Campden Hill Man-
sions, London, W. 8. (Park, 1987).

WYBORN, Edward John.—Chief Engin-

eer, E. K. Cole, Ltd., Ekco Works, South-
end-on-Sea, Essex. B.Sc. (Engineering) ;
A.C.G.I. Born July 9th, 1002. Privatc
address : * Roy View,” Undercliff Gar-
dens, Leigh-on-Sea,

YOULE, Frederick.—Valve Sales, Marconi-

phone Co., Ltd., 210, Tottenham Court
Road, London, W.l. B.Sc. (Eng.)
A.C.GI, AMIE.E. With Marconiphone
since 1922.

[ulilard mMAsTER RADIO
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When you invest in a Radio
Servicing Instrument, THINK
of the features that are of
real importance . . . . . .

1. Is the instrument an ANALYZER, ie., will it
measure conveniently the voltages and currents actually
operating the valve, without unsoldering any connections?

2. Has provision been made effectively to overcome
the spectre of obsolescence, even though radio valves
and circuits change from year to year?

3¢ Can it be used conveniently to measure voltage,
current, resistance (without the use of external batteries)
and capacity, other than at the valve socket?

de Is it convenient, i.e., small and still complete with
adaptor, leads and carrying case; and does it have
“quick-change” pin jacks?

8o Is the instrument sufficiently sensitive to give
uninfluenced readings of external voltage, and to provide
long life for the resistance measuring battery?

6. Are adequate instructions provided with the
instrument, and has provision been made to keep
them up-to-date?

. Is the instrument made by a reliable company with

real experience in the manufacture of dependable
measuring instruments?

BE SURE TO SEE HOW THE WESTON

ANALYZER PROVIDES FOR THESE SEVEN

VITAL POINTS, AND ALSO MANY MORE
Ask your factor to demonstrate

how you can speed up radio set
testing and multiply your profits.

WESTON
SYandard the Whrld over®

/ONEERE SINCE 1880
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QUICK TESTS
for Tracing Faults in Sets

Compiled from “The Service Engineer”

The correct operating voltages measurable
at readily accessible points in approximately
100 of the most popular receivers are given
on this and the following pages. This data
forms an invaluable aid to the rapid tracing
of faults in sets.

First, under each heading, are the voltages
for mains sets which should be present at
the terminals on the speaker transformer,
if this is accessible. In the case of battery
sets, the correct battery voltages are given.

In the second paragraph for each receiver
are valve voltages and currents which can
easily be measured by using adaptors.

By taking these measurements on a faulty
receiver and comparing the results with the
ideal figures given here, it is possible to
ascertain, at the least, which stage the fault
is in (provided the error results in a change
of operating conditions).

The readings given have been obtained
with the volume control at maximum,
reaction (if fitted) at minimum, and the set

tuned away from transmissions. Xt is advis-
able, in fact, particularlyif thereisa tendency
towards instability, to connect the aerial and
earth terminals together.

A popular meter of fairly high resistance
was used to obtain the readings, and slight
discrepancies between the values given and
those obtained may be due to the use of a
meter of different resistance as well as to
slight differences in the components in the
actual receiver compared with the model used
for these measurements.

Provided an efficient moving-coil meter is
employed, however, discrepancies of more
than a few per cent. indicate a fault.

Where high values of resistance are associ-
ated with detector valve anodes and screen
and auxiliary grid circuits, the wvoltage
readings—due to the load imposed by the
meter—may be unreliable. The current
measurement is then the one to go by.

Further details of how to make full use of
¢ Quick Test >’ data are given on page 66.

Aerodyne Curlew Universal.—Caution : On both
A.C. and D.C. chassis is “ live ’’ with regard to
earth. Voltages between chassis and terminals
on output transformer panel: top (blue), 190v.
output valve anode); second (blue), 225v.
H.T. smoothed); third (black), Ov.; bottom
(red), 255V.PEH.T. unsmoothed).

VP13A (H.F.) anode, 160v., 4.8 m.a.; aux,
grid, 73v. SP13 (detector) anode, 35v., .6 m.a. ;
aux. grid, 22v. Pen.26 (output) anode, 190v.,
34 m.a. ; anx. grid, 130v.

Aerodyne Swallow.—Voltages between chassis
and tags at right side of panel on speaker trans-
former : top (1) blue, 212v., output valve anode ;
(2) connected to (4); (3) black, 400v., H.T. un-
smoothed ; (4) red, 250v., H.T. smoothed.

15A2 or FC4 (fre%‘uency-changer) anode, 250v.,
1.25m.a. (.75 for Cg); aux. grid, 70v.; osc.
anode, 135v. VP4 (I.F. (125 X.C.]) anode, 250v.,
3.5 m.a.; aux.grid,-66v. TDD4 (second detec-
tor) anode, 90v., 1.9m.a. Pen.4VA (output)
212v., 32m.a.; aux. grid, 250v., 4m.a.

Aerodyne Swan ‘¢ Straight ** Mains Three.—
Voltage on speaker transformer to chassis from
right : (1) H.T. unsmoothed, 370v. (2) output
valve anode, 240v. (3) and (4) H.T. smoothed,

255v.

VP4 (H.F.) anode, 220v., 3.5m.a.; soreen,
105v, 354V (detector) 150v., 3m.a. Pen. 4VA
gontput) anode, 240v, 30 m.a.; aux. grid, 255v.,

m.a.

Aerodyne ‘‘ Raven.””—PMI1HL (detector) 80v.,
2m.a. PMILF (L.F.) 120v., 4.1m.a. PM2A
(output) 118v., 4 m.a.

Alba A.C. Mains Superhet Five.—SP4 (detector-
oscillator) anode, 250v., 1.1 m.a.; aux. grid,
65v. V.P.4 met. (I.F.) anode 250v., 2.5 m.a. ;
aux. grid, 65v. S4VB met. (detector) anode,

80-90v., 2 m.a.; screen, 3 meg. resistan in lead
gives erroneous readings. PM24M (output)
anode, 240v., 32 m.a. ; aux. grid. 255v., €m.a.

Alba 52 A.C. Mains Three.—Between chassis
and following points on speaker transformer
(looking from back and counting from right):
(1) red, 114v. negative, H.T.— ; (2) white, 235v.
positive, output valve anode; (3) black, 250v.

ositive, H.T. + smoothed ; (4) blue, Ov. (1)and
?4) are fleld terminals and (2) and (3) are output
transformer primary.

VP4 met. (H.F.) anode 234v., 2.5m.a.; aux.
grid, 102v. 8P4 ‘met. (detector) anode 94v.,
.2m.a. ; i .. PT4l (output) anode,
234v., 31 m.a. ; aux. grid, 250v., 6 m.a.

Alba Model 21.—Ba.ttery connections (Drydex
S49): H.T.+, 108v.; G.B.—, —3v.

SP2 met. (H.F.) anode, 107v., 1.8 m.a.; aux.
grid, 106v. PMIHL (detector) anode, 48v.,
1 m.a. PM22A (output) anode, 102v., 6.2 m.a.
aux. grid, 116v., 1.8 m.a.

Atlas 334 Mains Three.—Voltages at power
pack terminals (from output valve end towards
first valve): (1) output valve anode, 215v.;
(2) H.T. + smoothed, 220v. ; (3) feed to detector,
150v.; (4) screen of first valve, 110v.;
(5) ouf,put valve bias, 8v. negative : (8) pick-up,
0v. ; (7)bias for first valve, .75v. ; (8)aerial, 0v. ;
(9) chassis.

A.C./8SG/VM (H.F.) anode, 185v., 15m.a.

A.C.2HL (detector) 90v., 3.5m.a. 4IMP (out-
put) 215v., 20 m.a.
- Atlas 768.—Voltages between chassis and green
speaker fleld terminals on mains adjustment
panel behind rectifier : outer terminal (H.T.
unsmoothed) 390v. ; inner terminal, 240v.

FC4 (frequency-changer) anode, 234v., .9 m.a. ;
aux. grid, 65v. ; osc. anode, 65v., .9 m.a. VP4
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QUICK TESTS

(I.F.[117.5 K.C.]) anode,
grid., 108v. TD
anode, 1l4v.,
230v., 43 m.a.
Beethoven S.G.4 Transportable.—Battery con-
nections : Red, 120v.; green, 96v.; white,
G.B.+; blue, 1.5 negative ; yellow, 3v. ncgative.
PM1iM M (H.F.) anode, 118v. ., 1.8 m.a.; screen,
80v PMIHL {detector) 38v. ., .8m.a. PM1HL
(L.F.) 95v., .65m.a. PM22A (output) anode,
118v., 4.2. m.a. ; aux, grid 95v., 1 m.a.
Bluo Spot Class B Four.——Current in negative
H.T, lead ; with no signal, 7.5-8 m.a. Operating

138v. 4.8m.a.; aux.
D4 (second detector) ‘triode
l.4m.a. ACO44 (output) anode

voltages : H.T.+1, 70=75v.; H.T.+2, 120v,;
gB—l —1 5v., G.B.—2, —4.5 or —6v,;
VS2 (H F ) a.node, 116v., 1l.6m.a. ; screen, 70v.

HL2 (detector), 75v., 2. 1. m.a. 215P idriver),
73v., 2.1 m.a. (with —4.5v. bias). PM2B (Class B
output), 120v. each anode.

Burgoyne Class B Three —H.T., 120v.; G.B.

—1, —1,5v G.B.—2, —

H2 (detector) 82v., 1.2 m a L2 (driver), 118v.,
2.4m.a. PD220 (Class B output) 120v., 1 m.a.
each anode.

Burgoyne De Luxe Class B.—Battery connec-
tions (Drydex S48): large black plug, H.T.—
small black plug, —3 or —4.5v. ; red plug, 120v.

PM1HL (detector) anode 72v., 1.7 m.a.
PM2DX (driver) anode, 120v., 2.8 m.a, PM2BA
(Class B output), each anode, 120v., 2.2, m.a.

Burgoyne Five-Valve Battery Superhet. —Bat-
tery connections (Drydex S.48) H.T.+1, 85v.
H.T.+2, 120v,.; G.B.—1, 1.5v.; G.B.—

SP2 (frequency ch&nger) anode 120v., im. a. 8
aux. grid, 83v. 2 (I.F. [117. 5 K.C. ]) anode,
120v., 1 m.a.; aux. grid, 83v. PMI1HL (second
detector) anode, 65v., 2 m.a. PM2DX (driver)
anode, 118v., 4.7Tm.a. PM2B (class B output)
each a.node, 118v., .85 m.a.

Burgoyne Five-valve Portable ~—Battery con-
nections : H.T. 41, 36=54v.; H.T.+ 2, 45-54v.
H.T.+3, 99v.; G.B.—1, —4.5v.; @G.B.—2, —9v.

PMIHF (H.F.) 54v., 1m.a. PM1HL (detec-
tor) 50v., .9m.a. PMILF (L.F.) 98v., l1m.a.
PM2 (output) 93v., 2.1 m.a.

Burndept 210 Universal Superhet.—Between
chassis and te: 3 on speaker transformer :
top (1) green, Ov.; (2) black, 204v., H.T. smoothed;

(3) blue, 182v., output valve anode- (4) red,
226v,, H.T. unsmoothed.

FC13 éfrequency changer) anode, 208v., .6 m.a.;

aux. gri 4.3 m.a.; osc. anode, 76v., i.6m.a.
VP13A (I F. [473 K.C. ]) anode, 204v., ’32m.a.;
aux, grid, 100v., 1.4 m.a. SP13 (second detector)

anode, 49v., .3m.a.; aux. grid, 55v., .1 m.a.
Pen. 26 (output) anode 182v., 33 m.a.; aux. grid,
110v., 4.8 m.a.

Bush $.A.C.4 Mains Superhet.——Voltages
between rear terminals of speaker transformer
and chassis: top, valve anode, 250v.+ ;
bottom, H.T. smoothed 265v.+. Rear electro:
lytic condenser case, 85v. Front electrolytic con-
denser case, 110v. negative.

SP4 (ﬂrst -detector-oscillator) anode, 240v

.7m.a.; aux. grid, 60v. VP4 (L.F. [123 KO]
a.node, 217v., 2.4 m.a.; aux. grid, 105v,

éa.node bend second detector) 2- Jm.a. PM24M
qogtput) anode, 250v., 29 m.a.; aux. grid, 265v.,

C.A.C. Austin Battery Set. -—Battery connectlon (]
(Drydex H.1073 combined H.T. and G.B.):
H.T.+1, 123v.; q
G.B.—2, 3v.; G.B ; G.B.—4, 9v.
Total current measured in negative lead, a.ppro'u-
mately 10 m.a.

VHTZ met. (frequency-changer) a.node, 123v.,

; screen, 75v.; osc. anodo, 82v. VP215
(I F [116K0 1)) a.node, 123v., 2 m.a. ; aux. grid,
80v. L2DD met. (detector) anode, 88v., 1.5m.a.
P220 dnver) anode, 102v., 2.6 m.a. PDZZOA
\class ) each anode, 121v., 1.35m.a.

The Broadcaster Trade Annual, 1935

City Accumulator Co.’s *‘‘ Austin Super.’’—
Voltages betwecen terminals on speaker trans-
former and chassis, looking from back and count-
ing from left —(1) red, H.T. unsmoothed, 355v.
positive. (2) maroon, output valve anode. 225v.

osxtive, (3) yellow, H.T. smoothed, 235v. positive,
4) ac , 102v, positive.
0 (first-detector oscillator) anode, 235v.,
3. 5 m. a ;_8creen, 70v.; oscillator anode, 140v.,
ma. FMP4 (IF. [froquency 110 K.C. ) snode,
235v., 7.5 m.a.; aux. grid, 100v., 2 m.a.
(secoud detector and L.F. ) 135v., 2 5 mu
MPT4 Cat (output) anode, 225v., 30 m.a.; aux.
grid, 235v., 7 m.a.

Cossor 353 Battery Set.—Battery connectlons
are : green (power) 120v. ; yellow (screen) 60v.

B——l 3-6v. negative ; G.B.—2, 9v. negative.

220VS(H F.)anode, 120v.. 9m.a. ; screen, 60v.
2108PT (detector) unode, 57v., 9ma.. aux.
grid, —. 220HPT (output) a.node, 111v., 3.5.
m.a. ; aux. grld 120v., .8 m.a.

Cossor 3468 Mains Three.—Between chassis and

als on speaker transformer: R, pink,
ZOOv., output valve anode; Y, yeIIow, 208v
H.T. smoothed; B, Blnok, 310v., H.T. un-
smoothed. R and Y are transformer primary,
Y and B, fleld

MVSG met. 2H .F.) anode 200v., 8 m,a.; screen,
65v. 41MH (detector) anode 130v., 2m.a.
41MP (output) anode, 200v., 24 m.a.

Cossor 436 Mains Three.—Voltages between
terminals on output transtormer and chassis,
counting from inside: (1) H.T.+ unsmoothed
300v (2) output valve anode, 180v. (3) and
(4) H.T.+ smoothed, 200v.

MVEG G (H.F.) anode, 200v., 4.5m.a.; screen,
62v. MS Pen. (detector) anode, 85v., 2. ‘25 m.a.; 5
aux. grid, 30v. MP Pen (Output) u.node, 185v.,
24 m.a.; aux. grid, 200v., 4 m.a.

Cossor 635 Superhet.—Volta.ges to chassis :—
Speaker transformer, left-hand terminal, 200v.;
centre, 220 v.; right-hand, 350v.

Valve readihgs with volume control at maxi-
mum and no signal '—MVS/Pen (first detector)
anode, 220v.,, 2m.a.; aux. grid, 85-125v., .5-2
m.a. 4¢41MP (oscxnator) anode, 50-90v., 6-10
m.a. MVS/Pen (L.F. [134 K.C.]), anode 220v. 0

3 m.a.; aux. grid, 85—125v ., —m.a. MSG/HA
(detector), anode, 110v., .1 m.a.; screen, 50v.;
— m.a. /Pen (output) anode, 200v., 30

m.a.; aux. grid, 200v., 6 m.a. 442BU (rectifier).
Climax T.C.111 Mains Three.—Voltages be-
tween speaker transformer terminals and chassis,
looking from back and counting from left :
(1) H.T. unsmoothed, -360v. (2) output valve
anode, 218v. (3) and (4) H.T. smoothed, 230v.
(H.F.) anode, 230v., 1.8 m.a.; screen,
85v. 354V, (detector) anode, 102v., '3.4 m.a.
Pen. 4V (output) anode, 218v., 26 m.a.; aux.
grid, 230v., 10 m.a.

Climax S4- Superhet.—Voltages to chassis :
speaker transformer, left-hand tag, 350v.; 2nd
t,ag from left (brown and white), 260v.

SP4 plain (detector-oscillator), anode 270v.,
1.15m.a.; screen, 110v., .5m.a. MM4V (I.F.
[121 K.O.]), anode, 270v., 2.3 m.a.; screen 110v.,
—m.a. 354V. detector) anode, 90v., 4.2m.a.
Pen. 4V (output) anode, 260v., 25m.a.; aux,
grid, 275v., 10 m.a. 442BU (rectifier), &uodes,
340-0-340 A.C.

Decca Six-valve Superhet.—Voltage between
casing of outer electrolytic (—) and chassis (+),
135v. Between . second terminal from ide
on speaker transformer (—) and chasis (+), 135v.
Between third terminal tag (4 ) and chassis (—),
287v. (H.T. smoothed). Between fourth terminal
and ch&ssxs, 275v. (output valve anode).

4 (H.F.) anode, 200v., .5 m.a.; aux., grid
80v. A.C./S.G. (first detector oscxnator) anode,
200v., .5 m.a.; screen, 80v. VP4 (L.F. [frequency
183 K.C.1) a.node, 200v., 3.5 m.a.; aux, grid 80v.
A.C.JHL/DD (second detector) 130v., 3.25 m.a.
A.C./Pen. (output) anode, 275v., 38- 40 m. a.; Aux.
grid 275v., 5-6 m.a

Ekco A.C.T4 Superhet.——Voltages between
speaker transformer terminals and chassis (top
to bottom) :—(1) and (2) joined, H.T. + smoothed,

Mullard MEANS PROFIT FOR YOU



The Broadcaster Trade Annunal, 1935 59

275v., (3) output valve anode, 255v. (4) H.T. +
unsmoothed, 365v,

SP4 (first-detector oscillator) anode, 225v.,
.8 m.a.; aux. grid, 90v. VP4 met (I.F. [frequency
110 K.C.1) anode, 225v., 2.2 m.a.; screemn, 90v,
AC./HL/DD (second-detector and L.F.) 110v.,
1.8 m.a. AC/Pen (output) anode, 250v., 30 m.a.;
aux. grid, 250v, 5m.a.

Ekco S.H.25 A.C. Superhet.—Voltages between
sgeaker transformer and chassis counting from
the top : (1) green, 118v. negative (power pack
negative), (2) red and white, 226v. (output valve
anode). (3) blank, (4) red, 240v., T.+
smoothed.

MSG/LA (first detector), anode, 200v., 1.6
m.a.; screen, 85v. 354V (oscillator), anode 55v.,
1.25m.a. VM4V (I.F. [frequency 110 K.C.)),
anode, 200v., 4.3m.a.; screen, 85v. A.C./H.L.
gsecond detector) anode, 80v., 2.6 m.a. PM24M
soutput,) anode, 226v., 24 m.a.; aux. grid, 240v.,

m.a

Ferranti 1983 Gloria.—Voltages between ter-
I8 on speaker transformer and chassis,
counting from left and looking from rear -
(1) green, H.T. + smoothed, 250v. (2) black,
P4 anode, 235v. ; (3) blue, H.T.—unsmoothed,
155 negative ; (4) red, chassis.

VPT4 (H.F.) anode, 240v., 2 m.a. D4 (oscilla-
tor) anode, 170v., -8 m.a. VPT4 (first detector
anode, 220v., lm.a. VPT4 (L.F.[125 K.C.]
anode, 220v., 4.5m.a. H4D (second detector
anode, 125v., .9 m.a. LP4 (output) anode,
235v., 48 m.a.

Ferranti 1933 Lancastria Parva.~VHT4 (first
detector oscillator) anode, 160v., 1.3 m.a. ; oscil-
lator anode, 60v., lm.a, ; screen, 80v. VPT4
(L.F. [125 lf.C.]) anode, 172v., 2.9 m.a.; screen,
80v. HA4D (second detector and L.l".) 80v.,
2.5m.a. LP4 (output) 200v., 52 m.a.

Ferranti Arcadia (1934 model).—Between
chassis and terminals (left to right) forming
upper (front) row on panel above mains trans-
former : (1)  blue, 110v. negative, H.T.—:
2) green, 230v. positive, output valve anode ;
3) red, 240v. positive, H.T.+ smoothed ;
4) chassis.

HT4 (frequency-changer) anode, 168v., 1.7
m.a. ; screen, 62v.; osc. anode, 82v., 1.4 m.a.
VPT4 (LF.[125K.C.]) auode, 165v., 3.3 m.a. ;

aux. grid, 82v. H4D (dotector) triode anode,
:4[25v., 1.7m.a. LP4 (output) anode 223v.,
m.a.

Ferranti Lancastria (1934-5 model).—Between
chagsis and terminals on speaker transformer
(looking from back and from left to right) :
(1) black to smoothing condenser, blue to H.T.—
105v, negative ; 52; green to output valve anode,
240v., positive ; (3) red to smoo hing condenser,
H.T. + smoothed, 250v.

VHT4 (frequency-changer) anode 200v., 3m.a. ;
screen, 100v.: osc. anode, 100v., Ll.5m.a.
VPT4 (LF.[125K.C.])) anode, 200v, 5m.n.
aux. grid, 100v. PT4D (output) anode 240v.,
28 m.a.; aux. grid, 250v., 8 m.a.

G.E.Q. A.C.-D.C. Three.—Between chassis and
following terminals on speaker transformer (look-
ing from back): bottom right-hand (H.T. un-
smoothed) 200v, ; second from right on top (red;
zH.T. smoothed) 185v. ; second from left (orange
output valve anode) 173v.

Valve readings, 250v., A,C. supply : H 30
(detector) anode, 85v., 2m.a. N30K (output)
anode, 215v., 33 m.a. ; aux. grid, 190v., 7m.a.

Valve readings, 250v. D.C. supply : H30,
82v.,, l.8m.a. N30K, anode 200v.,
32 m.a.; aux. grid, 180v., 6.5m.a.

General Electric Co.’s A.V,C.5.—Betwoen chassis
and terminals on speaker transformer (counting
from left to right) : (1) black, chassis ; (2) orange,
output valve anode, 245v, ; (3)red, to switch, 0v. 3
24; groy, to switch, ov.; (5) black, to switch, Ov. ;

red, H.T.+ smoothed, 260v.; (7) grey,
H.T. —, 75v.

X 30 (frequency-changer) anode, 260v., 2m.a. ;
soreen, 75v.; osc. anode, 160v., 3m.a. W30
(LF. (125 K.C.)) anode, 260v., 7m.a.: screon,
260v. DH30 (second detector) anode, 105v.
2 m.a. N30 (output)anode, 235v., 32 m.a.; aux.
grid, 250v,
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G.E.C. Eight-valve Superhet.—Voltages be-
tween terminals on speaker transformer and
chassis.  Top terminal, 110v. negative ; next
below, H.T.+ smoothed, 260v. positive ; bottom
terminal, output valve anode, 240v.

VMS4 Cat, can. (H.F.) anode, 250v., 2-3 m.a,. :
screen, 80v. VMS4 Cat. can. (first detector)
anode, 250v., 1-1.5m.a.; screen, 80v. MIL4
(oscillator) 150v., 10m.a. VMP4 (I.F. (f
quency 125 K.C.]) 250v., 5-6 m.a. MHD4 (second
detector and L.F.) 190v., 1 m.a. MH4 (muting
valve) Ov., Om.a. MPT 4 (output) anode, 240v.,
32km.a. ; aux. grid, 250v.

G.E.C. Five-valve Mains Superhet.—MS4B
(first detector oscillator) anode, 240v., 1.2 m.a. ;
screen 85v. VMS4 (I.F [frequency 107 K.C.))
anode, 250v., 7m.a.; screen, 85v. MS4B
(second detector) 90-100v., .4 m.a. MPT4 (out-
gut) anode, 235v., 31m.a.; aux. grid, 250v.,

m.a.

General Electric Co.’'s 0.B.4.—Battery connce-
tions (G.E.C., combined H.T. and G.B. unit,
No. L.259, 150v.): H.T.+1, red, +141v.;
H.T. +2, light blue, 58v.; H.T. —, G.B +., dark
blue, to corresponding socket ; G.B.—1, yellow,
—39v.; G.B.—2, orange, —6v.

VS24met. (H.F.)anode, 140v., 2.3m.a. s 8creen,
58v. VP21 met. (detector) anode, 50v., 2.5m.a. ;
aux. grid, 58v. L2l (driver) anode, 140v., 1.75
zln.a.. B21 (class B output) each anode, 140v.,

m.a.

General Electric Co.’s M.C.8.—Operating volt-
ages: H.T., 120v.; G.B.1, —1.5v.; G.B.2,—9v.

H.L.2 (detector) —v., .25-.5m.a. H.L.2
g]L.gF.) 107v., 1.5-2 m.a. P.2 (output) 107v.
-9 m.a.

Halcyom 4501 Universal Superhet.—Voltage
lz)gtween top terminal on speaker panel and chassis,
V.

FC13 (frequency-changer) anode, 222v., 3.8
m.a. ; aux. grid 100v., 4.2 m.a. ; osc. anode, 100v.

lL9ma. VP13A met. (I.F.[110 K.C.]) anode,
210v., 4.8m.a.; aux. grid, 125v., l.8 m.a.
WM26 Woestector (detector). HL1320 met.

(L.F.) anode, 90v., 2.4 m.a. Pen.3520 (output)
anode, 214yv., 38 m.a.; aux. grid, 223v., 6.7 m.a.

Kolster-Brandes A.C. *° New Pup.’”’—Voltages
between chassis and terminals on top of speaker
transformer (looking from back and counting
from left): (2) 210v. positive (output valve
anode) ; (5) 230v. positive (H.T. smoothed) ;
(6) 70v. negative (voltage drop across fleld coil).

4IMH (detector) anode, 100v., 3.5m.a.
AQ2Pen. (output) anode, 210v.,, 28 m.a.;
grid, 230v., 6 m.a.

Kolster-Brandes 333 and 333A Battery Re-
ceivers.—Battery connections: H.T.— and
G.B. +, black H.T. + 1 (light blue) 60v. y H.T.+2
(brown) 72v.; H.T.+3 (royal blue) 120v. ;
G.B. 9—1 (green) —4.5v. ; G.B. —2 (yellow) —6v.
or —9v.

V324 (H.F.) anode, 120v., .4 m.a.; screen,
99y, 823 (detector) anode, 60v., 2 m.a. ; Bcreen,
60v. PT2 (output) anode, 115v., 3.2 m.a. ; aux,
grid, 120v., .8 m.a.

Kolster-Brandes 381 Superhet.—Voltages be-
tween chassis and following leads : Red and black,
H.T. unsmoothed, 230v.; black, H.T. smoothed
by choke, 220v.; blue, output valve anode,
140v. ; red, H.T. smoothed, 150v.

15D1 or 13PGA (frequency-changer) anode,
125v., 5m.a.; screen, 55v., 4.5m.a.; osc.
anode, 120y., 5m.a. 9D2 or 13VPA (I.F*. [130
K.C.]) anode, 140v., 8m.a.; aux. grid, 100v.,
2m.a. 11D3or 13DHA (sccond detector) anode,
80v., .1m.a. 7D3 or 40PPA (output) anode,
140y., 35m.a. ; aux. grid, 140v., 8 m.a.

Kolster-Brandes 688 Superhet.—Between ter-
minals on speaker transformer and chassis : top
row, left to right : black, 0v.; blue (V. 5 anode)
220v.; red (H.T.+) 232v.; red and black, 80v,
negative. X .

Valve readings with no signal :—9A1 (H.F.),
anode, 200v., .8 m.a.; aux. grid, 44v., .4 m.a.
MSPen. (detector oscillator) anode, 200v., .8 m.a. ;
aux. grid 30v., .3 m.a. 9A1 (I.F.[130 K.C.)),
anode, 200v., 4m.2.; aux. grid 80v., 1.5m.a.
11A2 (detector), 100v., 1 m.a. MP Pen. (output)
anode, 220v. 30 m.a.; aux. grid, 230v., 4m.a.
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QUICK TESTS

Lissen 8093 All-mains Band-pass Three.—
Between chassis and speaker transformer ter-
minals : Left (1) white 275v., H.T. unsmoothed ;
(2) blue, 252v., H.T. smoothed ; (3) blue, 245v.,
output valve anode. :

AC/SGY met. (H.F.) anode, 250v., 6m..;
screen, 1710v. AC/HL (detector) anode, 82v.,
3.6m.a. AC/PT (output)anode, 245v., 30 m.a. ;
aux. grid, 200v., 4.5m.a.

Lissen All-Eleciric Three-valve Receiver.—
Voltages between output transformer terminals
and chassis :——175v. and 185v.

A.C./SGV (H.F.)anode, 183v., 2.9 m.a. ; screen,
75v. A.C./HL (detector) 60v., 2.4. m.a. P
(output) anode, 175v., 17 n..&. ; Aux. grid, 185v.,

.3 m.a.

Lissen Skyscraper Seven.—SG 215 (first detector)
anode, 100v., 1.5m.a. ; screen, T2v. HL2 (oscil-
lator) 100v., 3.9m.s. SG215 (I.F. [126 K.C.D
anode 120v., 1l.8m.a.; screem, T72V. AVC2
(single-diode-pentode second detector) anode 75v.,
3.6 m.a.; aux.grid, 72v: L2 (driver)anode 120v.,
1.2 m.a. B2 (Class B output valves) anode, 120v.,

.85 m.a.

Lissen 8073 Three Valve Battery Set.—Battery
connections (Lissen 120v.), yellow plug, negative ;
white, 4}v.; black (L.T. — and H.T. —) 9v.;
mauve, 60v.; pink, 120v.

SG2V (H.F.) anode, 100v., 2.4 m.a.; screen
60v. L2 (detector) anode, 39v., 1.9 m.a. PT225
(loutput) anode 113v., 5.4 m.a.; aux.grid,! 117v.,

.1m.a.

MoMichael A.C. Mains Superhet.—Voltages
between terminals on speaker transformer and
chassis counting from top: (1) black, H.T.
unsmoothed, 365v.; (2) blue, output valve
anode, 232v.; (3) green, H.T. smoothed, 243v. ;
(4) red, joined to (3). (1) and (4) are speaker
field, (2) and (3) transformer primary. Between
case of front electrolytic condenser and chassis,
182v. (half rectified voltage).

AQ/TP (first-detector oscillator) anode, 215y.,
aux. grid, 115v.; oscillator anode,
AC/SG/VM (IL.F. [frequency 406
K.C. 242v., 7.7m.a.; screen, 115v.
AC/HL/DD (second detector and I.F.) 100v.,
1.5m.a. AC/Pen. (output) anode, 232v., 25 m.a.;
aux. grid, 243v., 5m.a.

MoMichael Duplex Transportablo~—Battery
connections (special Grosvenor SR490DL):
H.T.4+99v.; G.B.—,

, —6v.
. 2158@ (H.F.) anode, 98v., 1l.5m.a.; screen,
35v. HL2 (detector) anode, 50v., .5 m.a.
(L.F.) anode, 30v., .5m.a. 215P (driver) anode,
100v., 3.5m.a. 240B (class B output) each
anode, 100v., 1m.a.

McMichael Lodex Battery Five.—Two-battery
type set :—H.T.l, , 120v.; —, Ov.
+, 120v.; —, Ov. g
H.T.+2, 120v.; H.T.+1, T0v.; B., —4iv.

Measurements with 130y. H.T. and_ volume
control maximum : S.G.215A (H.F.) anode 120v.,
1.1 m.a.; screen, 75v., —m.a. (H.F.) anode
120v., 1.1 m.a.; screen, 120v., — m.a.
(detector), 100v., 2.6 m.a. P220 (driver), 120v.,
4.4m.a. PD220 (Clags B output), 125v. each
anode.

MoMichael S.M.C. Four Portable~—~—215 S.G.
H.F.) anode 103v., .85m.n.; screen, 60v.
HL210 (detector) anode, 38v., .7m.a. HL210
(L.F.) anode, 88v., .9m.a. Pen.220 (output)
anode, 116v., 4m.a.; aux. grid, 120v., .3 m.a.

McMichael Twin Supervox.~—Voltages between
terminals of left-hand speaker transformer and
chassis counting from outside: (1) H.T. un-
smoothed, 370v. ; (2) output valve anode, 235v. ;
(3) and (4) speech winding ; (5) H.T.+ smoothed,

252v.

MS4B (H.F.) anode, 220y., 4.5m.a.; screen,
112v., 1.25m.a. MS¢B (H.F.) anode, 215v.,
4.5m.a.; screen, 112v., 1.25m.a. MH4 (detec-
tor) 90v., 3.6 m.a. MPT4 (output) anode, 240v.,
24 m.a.; aux. grid, 205v., 4m.a.

Majestic Midget.—6A7S (detector-oseillator),
anode, 255v.; aux. grid, 92v.; osc. anode, 92v.

6F78 (I.F. and second detector), H.F. pentodo
anode, 255v. ; aux. grid, 92v.; detector anode,
100v. 4I(output), anode, 240v.; aux. grid, 255v.

Marconiphone 269 Portable.—Battery connec-
tions : H.T.+1, 60v.; H.T.+2 (for P.T,2 aux.
grids) 155v. ; ﬁ.T.+3, 176v.; G.B.—1, —1L.5v;
G.B.—2, —9v.

Valve readings, new batteries, no signal and
sot. switched to iong waves :—321 met. (ﬁ.F.)
anode, 105v., .6 ma.; screen, 60v. S21 (first-
detector-oscillator) anode 108v., 1m.a,; #&creen
48v. VS2met. (LI.F. [frequency 125 K.C.]) anode
140v., 1m.a.; screen, 60y. HL2 met. (second
detector) 70v., .7m.a. PT2 (output pentodes)
anodes, 170v., .6 m.a. ; aux. grids, 170v., .6 m.a.

Marconiphone 272 Receiver and 274 Radiogram.
-——MS4B met. (detector-oscillator) anode, 180v.,
4 m.a. ; screen, 70v., 1 m.a.

VMS4 (I.F. [125 K.C.]) : anode, 190v., 5.5m.8. ;
gereen, 70v., 2.4m.a.; 4 met. (detector),
anode 715v., 2.8 m.a. MPT4 (output)anode 220v.,
30 m.a. ; aux. grid, 175 v., 6 m.a.

Maroconiphone 279 Portable.—Between chassis
and following terminals on speaker transformer :
F. (green and yellow) 113v. negative, H.T.— ;
Tap (green) 10v. negative, MPT4 blas; O.P.
?-ed), 250v. %ositive, H.T.+ unsmoothed ; O.P.
red and yellow), 225v. positive, output valve

anode.

VMS4B (H.F.) anode, 140v., 2.4 m.a. ; screen,
55v. MS4B (frequency-changer) anode, 140v,,
.3m.a.; screen, 30v. VMS4B (L.F. [125 K.C.])
anode, 130v., 2.7m.a., screen, B5v. MHD4
(detector) anode, 80v., 1.2 m.a. MPT4 (output)
anode, 225v., 33 m.a.; aux. grid, 225v., 6m.a.

Marooniphone 296 Five-valve Mains Superhct.
—Between the labelled terminals on speaker
transformer and chassis (volume control maxi-
mum and noise suppressor knob in): green, 32v.
negative, bias for output valve ; yellow, 210v.
positive, output valve anode ; red, 215v., H.T.+
smoothed ; grey, 140v. negative. Yellow and red
are primary of output transformer; grey and
green are speaker fleld ; H.T. unsmoothed
existe between red and grey.

MX40 (first-detector oscillator) anode, 200v.,

1m.a.; screen, 70v.; oscillator anode, 90v.,
2m.a. VMS4B (I.F. [frequency 125 X.0.1)
anode, 200v., 3m.a.; screem, 70v, MIII’£1

zsecond detector and L.F.) 70v., 1..7m.a.
anode) 210v., 43 m.a.

Mullard M.B.3.—Battery connections (Siemens”’
Full o’ Power, 135v.): plug +B in 135v. H.T
socket ; —B in —H.T. +G.B. gocket ; —OC1 in
—6v.; —02 in —9v. After H.T. voltage has
dropped place —O1 in 4iv. socket.

VP2 (H.F? anode, 135v., 2.7 m.a. ; aux. grid,
135v. SP2 (detector) anode 30v., 1m.a.; aux.
grid, 65v. PM22A (output) anode, 130v., 3.8 m.a.;
aux. grid. 135v., .8 m.a.

Murphy A4 Superhet.—Voltages between con-
tainers of two electrolytic condensers, 120v.

AC/Pen. (first-detector oscillator) anode 100v.,
1.5-2 m.a.; aux, grid, 40v. AQISG/VM (I.F.
{120 K.C.]) anode, 200v., 7-8 m.a. ; screem, 80v.
AC/HL (second detector) 140v. AO/Pen. out-
pust) anode, 190v.,, 30 m.a.; aux. grid, 210v.,
5.5. m.a.

Murphy A8.—Between chassis and points on
speaker transformer (looking from rear and
counting from the lett) : (1) 0v.; (2) 200v. posi-
tive (H.T. smoothed); (3) 182v. positive (out-
put valve anode) ; (4) 70v. negative (voltage drop
across speaker field). Note that cases of two
electrolytics nearest speaker are at potential of (4).

VYMS4 plain (H.F.) anode 200v., 4 m.a. ; screen
s0v. AO/HL met. (oscillator) anode, 60v., 2.5
AC/SI/VM (first debecto:-() anode 200v.,
4 m.a. ; screen 50v. AC/SI/VM (L.F. [frequency
120 K.0.}) anode, 200v., 4m.a.; screen 50v.
AC/DD debactors no readings, VMS4 met (L.F.)
anode, 110v., 2m.a.; screem, 40v. AC/Pen.
(output) anode, 180v., 25 m.a. ; &uX. grid, 4 m.a.

Orr Radio Model S.F. Superhet.———!iet}veen
terminals on speaker transformer and chassis -—
Tnside terminal, H.T. unsmoothed, 345v.; next,
terminal, 248v.; middle terminal, blank ; two
outer terminals (joined) H.T. smoothed, 260v.
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SP4 (detector oscillator) anode 2568v., .5m.a.
aux. grid, 104v. VP4 (I.F. [frequency 119 K.C. ])
anode, ZSBV.. 2.7m.a. ; aux. grid, 104v. 354v.
(detector) 90v., 3 m.a. Pen.4V (output), anode,
248v., 35 m.a.; aux. grid, 260v., 10 m.a.

Philco 237 Battery Superhet.—Battery connec-
tions : yellow with black tracer. + 67¢v.; yellow,
+126v. ; blue, —3v. G.B.; green, —9v. G.B.

Type 15 valve (first- -detector oscillator) anode
120v. ; aux. grid, 70v. Typo 32 (1.F. [frequency
125 K.C.]) anode 120v.; screen 70v. Type 32
(anode-bend second detector) anode — ; screen
50v. Type 30 (driver) anode 110v. 'ype 19
(Class B output) each anode 120v.

Phileo 260-261 Five-Star Chassis. —6A1E (ﬁrst-
detector osclllator) anode 240v. oscillato
anode 247v.; screen grid 51v. 788 (L.F. [fre-
quency 125 K.C. 1) anode 240v.; screen 88v.
158 (second detector and L.F.) 155v. 42E (out-
put) 230v.; aux, grid 246v.

Philco 263 Universal Superhet.—There is a con-
denser between H.T.— and chassis and so voltage
tests should be made to the case of the smaller of
the two electrolytic condensers. Voltages between
this condenser case and the following points
(on 230\7 A.C. mainsg) are: top two right-hand
terminals (green), 165v. (outpnt valve a.node;
left (white) terminal, 175v. (H.T.+ smoothed
lm::r (greel) n and white) termmul 60v. (screen
potential),

6A7 (oscﬂlator first detector) anode, 175v.
screen 60v,; oO8cC. anode 170v. 78E (I.F. [125
X.C.)) anode 175v. s 8creen 60v, detector)
triode anode 100v. 18E (output) a.no e 165v. ;
aux, grid 176v.

Philips 634 A Five-valve A.C. Mains Receiver.—
S4VB(HF anode 215v., 2.5m.a. ; screen 95v.
S4VB .) anode 215v., 5.5m.8.; screen 95v.
S4D (. etector) 70v., .5m.a. PM%4a (ontput)
anode 210v., 15 m.a. ; aux. grid 208v., 4.5m.a

Philips 834A ¢* Straight '* Mains Five —Volta.ges
botween primary terminals on speaker trans-
former and chassis: (1) 220v. ; (2) 200v. (output

valve a.node)
MM4V (H.F.) anode 220v., 2.5m.a.; screen
60-65v. S4VB (H.F.) anode 220v., 2.2m.a.;

screen 95-110v. 994V (detector) 80—90v., .15
m.a. PM24 (output) anode 200v., 18 m.a. ; aux.
grid 220v.

Philips 834B.—Battery connections (Drydex
H1088) to screws on pa.nel (counting from mside)
top row (1) +B1, 63v.; (2) +B2 130v.; (3) +A

0ar_d ottom row : ( —C1 0v. (G.B.—);
(2)—B 9v. (H.T.—); —A L.T.—

&AFﬁ anode 122v. .6 m.a.; screen

60v PMl F.) anode 122v., .5 m.a. ; screen

54v. PM2DX {detector) anode 52v, 1 85ma

PM22A (ontput) a.node 123v., .Tm.8. ; ‘Sr
25v., .2m.a. 'M1HL (current control valve)
anode 10v., .1 m a.

Philips 834C Four-Stage D.C. Receiver.—To
test filament circuit for continuity remove
detector valve and switch on. Agproxlmately
full mains voltage should exist tween rear
filament socket and chassis., Practically same
voltage should exist betweeu anode socket and
chassis if H.T. circuit is in order.

SP20 (HF) a.node 175-210v., .75-1m.a.;
aux. grid, 78— Sb20 (H.F.) ‘anode, 175-
210v., 2-2.5m. a B aux, 9 H20 (detector)
165-200v., 1.7—2.1ma Pen. 20 (output valves)
%ggdzegé 160-180v,, 15-19 m.a.; aux. grids,

-200v,

Philips 588A Superhet.—Between chassis and
speaker transformer ; top (red) H.T.+ smoothed,
228v.; bottom (black). output valve anode, 220v
Between terminals on smoothing choke (on to
of mains transformer) ; front, H T.+ smoothed,
228v.; back, H.T.+ unsmoothed 45v,

F d 4 (frequency changer) anode, 245v,, .35

aux, grid. 66v.; oso. anode, 66v. VP4A
r’ (L5 K.0.0) snode, 245ve 1.3m.a.; sux:
grid 66v. 2D4 (second detector), no readings.

4 (L.F.) anode, 160v., .335m.a.; aux. grid,
67v. PM24M (outxzmt) anode, 220v. 32 m.e.;
aux. grid, 228v,, ¢

Portadyne B72 Class B Superhet.—Battery
connectlons (C.A.V., HTD112 comblned H.T.
and G.B.); G.B.—1, v.,GB —2, 4.5v.; G.B.—3,
13 5v.; BT +1, 40v H.T.+2, 60v' H.T. +3.

3v.

PM12M (first detector- oscillator) anode, 120v.,

lm.a., screen, as H.T.+1l. 8G215VM (L.F.
[1)2 K.0. 1) anode, 120v., ]ma screen, as H.T.

L2DD (second detector) triode anode,
85v » lm.a. PM2DX (driver) anode, 115v.,
PM2BA (class B output) each anode,

120v., 2 m.a.

Portadyne P.A.6.—Between chasgis and ter
mina.ls on speaker transformer (counting from

(1) roon, 335v. .T. unsmoothed ;
$ ?nnd (3) joined, buff, 230v. H.T. smoothed ;

4) 200v. output valve anode.

VP4 met. (H.F.) anode, 165v., 1.6 m.a. ; aux.
grid 45v. ACS2Pen. (frequency changer) anode,

165v.,, 1.3m.a. screen, 35v. VP4 met. (L.F.
[112 X.C.]) anocfe. 165v., 3.5 m.a., aux. grid, 70v.
TDD4 (second detector) anode, 110v 1.6 m.a.
AQ2Pen, (output) anode, 200v., 29m.a.; aux.
grid, 230v., 5.8 m.a.

Portadyne P.B.5 Portable.—With m.a. meter
in negative H.T. lead : current with no signal,
71m.a.; w1th modemte signal, 8 m.a.; with loud
signal, 10-12

2A (HF) a.node 117v., .8 m.a.; screen
55v. PM2DX (detector) 38v., -9m.a. PM2DX
70v., l.2m.a. PM2DX (driver) 1l18v.,

B21 (class B output) each anode 130v.

Portadyne S/A.C. Five-valve Superhet.—Vol-
tago between speaker transformer terminals and
chassis :—(1) (top), 350v. (full rectified voltage) ;
(2) 250v. (output valve anode); (3) 270v. (H.T. +

of set).

AC/S2/Pen. met (first-detector oscillator
anode 240v,, 2.7 m.a.; aux. grid, 65v. SP4 me
(I F [frequency 112 K.C. 1) anode, 230v., 1.8

aux. grid, 110v. AC/HL /DD (second
detector and LF) 140v., 2.7m.a. AQ2/Pen
(output) anode, 250v., 20m.a.; aux. g'rid,
205v,, 6 m.a.

Pye Cambridge C.R./A.C.—Voltage between
posltlve end plute of rectifier and chassis, (H.T.
smoothed), 2

AC/SG/VM. (H F.) anode, 145v., 6.6 m.a.;
screen, 45v., 2m.a. AC/S2/Pen. (first- detector
oscillator) a.node 185v., 4.8m.a.; screen, 186v.
AC/SI/VM. 1.F. [frequency, 114 K.C.]) anode,

200v., 5.3m. a screen, 63v., 2 m. a AC/HL/DD
met (second detector ‘and L. F.) 146v., 7.7 m.a.
PP3/250 (output) 275v., 25m.a.

Pye P/A.C. Mains Transportable.—Voltages
between following points and chassis : Pogitive
end of rectiﬁer, 230v.; case of middle electrolytlc
condenser —95V

1.9 m.a.

VMS4 met (H.F.) anode
screen, 51v., .9 Im.a. AO/sz/Pen (ﬂrst SR
oscillator) nnode, 125v., 2.3m.n.; aux. grid,

116v., l.4m.a, VMS4 (L.F. [hequency 114
K.C.)), anode, 132v., 4 m.a.; screen, 50v., 1.3m.a.
DDT (seoond detector% 127v. 39m.a. MPT4
(output) anode, 172v., 26 m.a.; aux. grid, 180v.,
4.

4 m.a.
Pys P/B Portable.—Battery connections :
130v. and 100v. Current of PD220 (meter in

H.T.+ 3 lead, all other valves removed), 1m.a.
at 130v., .7 m.a. at 100v,

8215VM (H.F.) anode. 127 or 98v., 1.1 or
.8 m.a.; screen, 66or 51v. SZISVM (detector-
oscillator) anode, 127 or 98v,, 1 .1m.a
screen, —v. B8215VM (I.F. [frequenoy 1]4 X.C. ])
anode, 130 or 100v., 1.1 or .8 m.a.; screen, 66 or
§1v. L2 (driver) 129 or 99v., 1.5 or 1.2. PD220
(class B output) 129 or 99v., 1 or .7 m.a.

Radio Instruments Madrigal Three.—Between
one terminal on speaker transformer and cha,esis,
220v. Between other terminal and chaessis
200v. (vs anode).

A. G. (H.¥.) anode, 218v. 4.5 m.a.; screen,

95v. -—-m a. A.Q./H.L. {detector), 95v., "2.9m.a.
AC/iJen (ontput) anode, 200v., 30 m.a.; aux.
230v., 5.5m.a. UU60/350, 225-0-225v.

grid,
A.C.

Mullard e master vave

E2
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QUICK TESTS

Regentone Quadradyne Straight Four.—Voltages
to chassis between, (1) joined top terminals of
output transformer, 230v.; (2) third terminal,
210v. (output valve anode); and, (3) lowest
terminal, 330v. (H.T.+ unsmoothed).

VM4V (H.F.) anode, 225v., 4 m.a. ; screen, 30v.
VM4V (H.F.) anode, 230v., 4 m.a.; screen, 90v.
SP4 (anode-bend detector) —v., .1-.2 m.a.
Pen.4VA (output) anode, 207v., 30 m.a. ; aux
grid, 230v., 5 m.a,

R.G.D. 702 Six-valve Radiogram.—Voltages
between following points and chassis :—Pin of
red wander plug (H.T.+ emoothed by choke),
380v.; pin of blue wander plug (H.T.+ smoothed
by choke and 1,000 ohm field) 310v.; pin of
purple plug, 245v.

VMS4B (H.F.) anode, 220v., 1.8 m.a
60v. MHL4 (oscillator) 60v., 2.4 m.a. VMS4
(first detector) anode, 220v., 1.7 m.a.; screen,
60v. VMS4B (I.F. [frequency 110 K.C.]) anode,
220v., 1.5 m.a.; screen, 60v. MHD4_ (8ocon
detector and first L.F.) 200v,, 3.5 m.a. PP3/250
(output) 290v., 34 m.a.

Standard Telephones Model 40.—Voltages be-
tween side terminals on speaker transformer and
chassis (counting from top) :—(1) H.T.—, 130v.
negative (drop across fleld); (2) output valve
anode, 180v.; (3) H.T.4+ esmoothed, 195v.;
(4) chassis.

MS/Pen. BSL%'F') anode, 160v., .75-1m.a.;
screen, 50v. /Pen. (anode bend detector), 100v.,
.2m.a. 7A2 (output) anode, 180v., 26m.a.;
aux. grid, 195v., 4 m.a.

Sunbeam U.35 Universal Recelver.—Voltages
between speaker transformer terminals and chassis
from right, looking from back :—(1) H.T. -+
unsmoothe(i, 210v. ; (z)ﬂ output valve anode,
186v.; (3) blank ; (4) H.T. smoothed, 195v.;
(5) chassis. Speaker fleld is between (1) and (5).

Valve readings with 245v. A.Q.: SE 2018 (H.F.)
anode, 195v., 8.6 m.a.; screen, 105v., l.5m.a.
R2018 (detector) 72v., 2.6 m.a. PP2018 (output)
anode, 190v., 18 m.a. ; aux. grid, 200v., 5.5. m.a.

Telsen 464,—Voltages at top ends of resistances
mounted on panel beginning from the left looking
from back : first resistance (bias on first valve)
1.5v. negative ; second (aux. grid of first valve),
95v.; third, (aux. grid of first valve) 95v.; fourth,
(first valve anode) 198v.; fifth (anode second
valve) 70v.; sixth (H.T.+ smoothed) 270v.;
seventh (bias on output valve) 12v. negative.

AQ/S2/Pen. (H.F.) anode, 198v., 4.5m.a.;
screen, 95v. MH4 cat. (detector) 70v., 2.7 m.a.
AC/Pen. (output) anode, 262v., 36m.a.; aux.
grid, 270v. 7m.a.

Telsen 474.—SP4 met (H.F.) anode, 183v.,
3.2m.a.; sux. grid, 85v. SP4 met. (detector)
anode, 48v., .5 m.a.; aux. grid, 20v. AC/S2/Pen.
(output) anode, 222v., 30 m.a.; aux. grid, 243v.,
7 m.a.

Ultra Lynx A.C. Three.—Voltages between
terminals on speaker transformer and chassis :
(1) outer terminal, 2560v. (2) inner, 260v.

AC/SG/VM (H.F.) anode, 260v., 5.8m.a.;
screen, 130v. AQ/8G Ianode-bend detector)
120v., .1 m.a. AC/Pcn. (output) anode, 260v.,
30 m.a.; aux. grid, 260v., 5m.a.

Ultra Panther Superhet.—Voltages between
chassis and following points ;: end (red) terminal
on speaker (negative), 100 volts ; case electrolytic
condenser nearest back of chassis and to mains
transformer, 100v. (drop across speaker fleld).

AQ/SG/VM.  (first detector) anode, 265v.,
1.1 m.a.; screen, 92v. AC/HL (ocsillator) anode,

m.a.; screen,
m.a.

180v. AC/SG/VM (LF. [frequency 456 K.C.])
anode, 265v.; screen, 92v. AC/SG/VM (second
I.F.) anode, 265v.; screem, 92v. AC/HL/DD

(second detector) triode anode, 143v., 2.3m.a.
AC/Pen. (output) anode, 270v., 29 m.s.; aux.
grid, 260v., 5m.a.

Ultra Tiger Mains Superhet.—Voltages to
chassis : top (H.T. unsmoothed), 340v.; bottom
(H.T, smoothed), 270v. Between confainer of
rear (insulated) electrolytic condenser and chassis,

170v. This represents half rectified voltage.
AC/SG (detector-oscillator) anode, 250v.;
screen, 33v. AC/SG/VM (L.F. [456 K.C.]) anode

250v.; screen, 62v. AC/SG (anode-bend second
detector) anode, —v.; screen, 15v. AC/Pen.
gogtput) anode 235v,, 30 m.a.; aux. grid, 252v,,
5m.a.

Ultra ** 22.°—Between chassis and terminals
of speaker transformer (looking from behind and
counting from left) : (1) red, H.T.+ unsmoothed
égsv.; (5) green with black tracer, H.T. smoothed,

4v,

AC/TP (frequency-changer) anode 274v.,
7.5 m.a.; aux. grid, 200v., 2m.a.; osc. anode,
110v., 2m.a. AC/VP1 (LF. (456 K.0.]) anode,
274v., 1l0m.a.; aux. grid, 195v., 2.5m.a.
AC/2 Pen. DD (output) anode, 260v., 38 m.a.,
aux. grid, 274v., 6 m.a.

Ultra Model 55.—Voltages between chassis and
other terminals on strip under speaker hood :
Left, rod, H.T. smoothed, 228v.; right, black with
white tracer, H.T. unsmoothed, 400v.

AC/TP (detector-oscillator) anode, 224v. ; aux.
grid, 160v.; osc. anode, 100v. AC/VP1 (I.F.
{456 K.C.]) anode, 146v., 7m.a. ; aux. grid, 150v.
AC2Pen.DD (combined diode detector and out-
gut valve)anode, 219v., 22 m.&. ; aux. grid, 228v.,

m.a,

Varley AP48 Five-valve Superhet.—Voltages
between terminals on speaker transformer and
chassis looking from back and counting from left :
(1) H.T.4+ smoothed by choke, 345v. (2)
smoothed by choke and L.S. field. 210v.
put valve anode, 190v. (4) connected to (2)
inside chassis. Terminals on smoothing choke :
top, 345v., bottom, 370v.

VP4 met. (H.F.) anode, 150v., 2.9 m.a.; aux.
grid, 90v. SP4 met. (first detector oscillator)
anode, 170v., 3.6 m.a.; aux. grid, 90v. VP4 met
(L.F. [frequency, 116 K.C.]) anode,
m.a.; aux. grid, 80v, 354v. (second detector)
a.node, 90v., 3.4m.a. AC/Pen. (output) anode,
187v. 22.5m.a.; aux. grid, 160v., 4.5 m.a.

Varley Superhet Four.—VP4 met. (H.F.) anode,

185v., 3.5

180v., 3.5m.a.; screen, 100v. SP4 (detector-
oscillator) ano&e, 180v., 1lm.a.; screen, 70v.
[(I.F. frequency 110 K.C.] 354V, (second
detector) anode 105v., 3,75m.a. A.C./Pen.

(output) anode, 205v., 26 m.a.; aux. grid, 175v.,
4.5 m.a.

Vidor Batte Three.—Battery connections *
H.T.1, 80v.; H.T.2, 50-60v.; H.T. max. 120v. ;
G.B.—, 3—-4v. negative.

SP2 met. (H.F.) anode, 120v., 1.1 m.a. ; aux.
grid. a8 H.T.1. PMI12A met. (detector), anode,
67v., .5m.a.; screen, as H.T.1. PM22A (out-
11)131;) anode, 116v., 5.5m.a.; aux. grid, 120v.,

Jm.a.

Zetavox S.T. Superhet.—Between speaker trans-
former terminals and chassis counting from top :
(1) H.T. + unsmoothed, 290v. ; (2) output vaive
anode, 190v. ; (4)and (5) H.T.+ smoothed, 210v.;
between casing of electrolytic condensers (—)
and chassis (+) 90v. negative, full H.T. between
(1) and condenser casing, 380v.

Cat. (H.F.) anode, 155v., 9.3m.a.;
screen, 80v. AC/S2 (first detector) anode, 208v.,
.5m.a.; screen, 80v. MHL4 (oscillator) anode,
80v., 5.5m.a. VMS4 Cat. (I.F.) anode, 208v.,
9.3m.a.; screen, 80v. MSG/LA (anode bend,
second (ietector) anode, .35m.a. MPT4 Cat.
Sogtput), anode, 190v., 34 m.a. ; aux.grid, 180v.,

.5m.a.

There are two negative A.C. sections, one
for the first four valves and the other for the last.
three. A difference of 80-85v. exists between
H.T.— for the last valves and chassis. Therefore
output valve voltages are 80-85v. higher than
measurements to chassis indicate and the screen
%_ %%SG_{_LA although connected to chassis i8

V. +.

SELL Mul lard AND YOU SELL GOODWILL
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. SERVICE EQUIPMENT
. RECEIVER TESTING
. CIRCUIT DETAILS

w0 DD

RADIO SERVICING

For receiver testing it is necessary to know the meaning of the
common electrical terms and how to use Ohm’s Law, to have
certain equipment and know how to use it and, finally, to under-
stand something of how receivers operate.

This section supplies information on all these points and for

accessibility is divided into four

. TERMS, UNITS AND OHM’S LAW

¢ Circuit Details > contains practical, theoretical and testing
notes on individual parts of receivers, P.A., accumulators, and
charging. To aid reference it is presented in encyclopzdic form.

chapters * :-

Page
63
64
66
71

|.—Terms, Units

When a battery or dynamo is functioning
an Electro Motive Force occurs between
the two poles of the apparatus. If the two
poles are joined by electrically conductive
substances, a circuit is said to be formed and
the E.M.F. drives a current from the positive
or high-potential pole of the generating
apparatus to the negative or low-potential

ole.

Y Negative potential should not be confused
with zero potential. The earth, which can
be used as a link common to all circuits, is
accepted as zero potential. When a circuit
is earthed the connection from the earth may
be made to a point hitherto considered either
positive or negative. With relation to the
circuit itself the point will remain positive
or negative, but it will, in fact, be at zero
potential.

In practical radio, this fact means that when
a plus or minus sign is encountered in a
receiver, it cannot be assumed that the point
is positive or negative with regard to the set
as a whole (that is, the chassis). The indica-
tion may relate only to the particular
component.

Any circuit, however short and however
conductive the materials used, offers some
opposition or resistance to the passage of a
current. In fact, the greater the resistance
the less current can a particular E.M.F.
drive through a circuit. E.M.F., current and

and Ohm’s Law

resistance are, therefore, interdependent and
the relationship is expressed (by Ohm’s Law)
as follows :—
E
I = ==
R
(where 1 stands for current, E for E.M.F.,
and R for resistance).
This law can also be given in equivalent
mathematical forms as

B
=i—andE=RI

Obviously if any two of the three factorss
E.M.F., current and resistance, are known:
Ohm’s Law enables the value of the third to
be found. It is essential when using the
law, however, to state the values in the
correct units.

The unit in which E.M.F. is measured is
the volt. The unit of current is the ampere
and the unit of resistance is the ohm.

In radio E.M.F.s are frequently measured
in millivolts (thousandths of a volt) and
sometimes in microvolts (millionths of a volt).
Similarly, currents, of so many milliamperes
or microamperes are met with. Resistances
often amount to megohms (millions of ohms).

As stated above, the correct units, i.e., volts,
amperes and ohms, must be employed when
applying Ohm’s Law. The reason is obvious.
If, for example, a current was to be found

Mullard master RADIC
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by using the formula, the statement of the
voltage as 50 when actually it was 50 milli-
volts or .05 volt would result in the current
figure being a thousand times too great.

Mental calculations involving voltage,
current and resistance are often done easily
if it is remembered that one milliamp passing
through 1,000 ohms drops one volt.

There is one further unit frequently met

2.—Service

A rcceiver is composed entirely of a
number of separate circuits. Any particular
receiver can only operate correctly when
the correct number of circuits exist, and only
the corrcct number exist. When a receiver
fails, apart from valve trouble, which will be
dealt with later, it is either becausc one of
the circuits has become incomplete, or
because a new circuit has developed.

Fault testing is, therefore, almost entirely
a matter of testing for continuity. It consists
of looking for continuity where it is re-
quired and of finding if continuity exists where
it is not required. This is the basic and
fundamental idea underlying cvery servicing
or testing operation.

All tuning coils, high-frequency chokes,
low-frequency chokes, and resistances, must
be electrically continuous in the circuits in
which they are included. If they are not,
then a fault exists. In the case of a con-
denser, there must be no continuity in so
far; as direct currents arc concerned. If
there is continuity then the condenser is
faulty.

In the case of a resistance, choke or trans-
former which consists of a winding of a large
number of turns, there must still be con-
tinuity but there must be what is called a
high-resistance path. The value of this
resistance, which can be measured extremely
simply, and can be regarded as the extent or
degree of continuity, is an indication of the
corrcet condition or otherwise of a par-
ticular component.

For radio testing, then, some mecans is
required for discovering (1) continuity
or complete ecireuit, (2) discontinuity or open
circuit, (3) extent of continuity or resistance.

This means is provided by a large number
of meters and “ test-sets ”” on the market.
Meters may measure current, voltage and
registance, and as the mechanism is basically
the same in each case, single ¢ multi-range ”
instruments which give all three kinds of
reading are obtainable.

Using Meters.

To measure current a meter must be
inserted in the path taken by the current.
On the other hand, voltages are taken by

SPECIFIED
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with in servicing. This is the watt or unit
of power. When, for example, an E.M.F.
drives a current through n resistance, power
is expended in the resistance (usually taking
the form of heat). The current flowing in
amperes multiplied by the EM.F. drop in
volts gives the power dissipated in watts.
That {s :—
P (watts) = I (amps.) x E (volts)
2

E
P = — = RI®
or R

Equipment

connecting the meter across any two points
between which there is a resistance.

Resistance is ascertained by measuring
the current passed at a certain voltage and
applying Ohm’s Law. When the meter-
scale is calibrated in ohms, the instrument is
connected as if to measure current (which it
will actually do) and a particular voltage
depending on the calibration applied by means
of a battery included in the circuit.

Choosing Meters.

When measuring either current or E.M.F.,
meters take power from the circuits to which
they are applied (because the indicating
mechanism has to be moved) and usually
this extra load on a circuit slightly alters
the factors which are being measured. The
more efficient a meter, therefore—that is, the
smaller current it passes at full scale deflec-
tion—the nearer will the values measured
correspond to those actually obtaining when
the meter is not in use.

Good meters pass only a few milliamps, for
example, 1 m.a.or 5 m.a. Twometers actually
requiring these currents, when used as volt-
meters, would require resistances of 1,000
and 200 ohms respectively for every volt
full-scale deflection. They would be
described as 1,000-ohm-per-volt and 200-ohm-
per-volt instruments. The ohm per-volt
“ figure of merit” is, of course, a direct
gauge of the efficiency of a meter—the higher
the figure the less being the current passed.

However, the figure of merit should be
considered in conjunction with the length
of the scale and the accuracy with which
readings can be made. For example, if the
scale of a 200-ohm-per-volt meter is so legible
that 50 volts can be read as accurately as
on a 500-ohm-per-volt instrument the scale
of which reads up to 500 volts, the efficiency
is the same in each case—both meters take
Sm.a.

Moving-Iron and Moving-Coil.

There are two principles on which meters
are made. In the moving-iron type, the
indicator is attached to a small magnet
suspended in a coil through which the currents

IN MOST RECEIVERS
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to be measured are passed. The magnetic
field set up by a current causes the magnet
and consequently the pointer to take up a
new position.

Due to the mass of the magnet, moving-
iron meters generally take a relatively large
power from circuits to which they are
connected and, because of the inertia, are
also slow to respond.

In moving-coil meters the construction is
just the opposite. A light coil, with the
pointer attached, is movably mounted in
the field of a large fixed magnet. This
type is the more efficient and is also more
dead-beat—that is, the pointer comes to
rest quicker.

A.C. Meters.

To measure A.C. currents and voltages
with the accuracy obtainable with moving-
coil movements, a rectifier has to be employed
to convert the current to D.C. Usually, this
rectifier takes the form of a small metal
rectifier..

Extending Ranges.

The range of readings obtainable with a
current meter can be extended by connecting
parallel resistances so that when the meter
and its associated resistance is connected in a
circuit it is known that a certain multiple
of the current passed by the meter is at the
same time passing through the resistance.

The value of shunt resistance required is

given by where R is the resistance of

X-1I
the meter and X is the times the reading is
to be multiplied. For example, if a 5 m.a,

X C
°G
L.F. AMPLIFIER
L"I'l'l"' lo SPEAKER
C=05ufF R2z=046 .0

R = WIRE WOUND RESISTANCE

When components are suspected of introducing’

crackling noises they can be tested in this circuit :
A current from the battery is passed through a
high resistance R1 and the component under
test X. Connection to the grid of the first
amplifier is through & ﬁ:gndemer C, and a leak

meter is to read 50 m.a. the parallel resistance
must be a ninth (10—1) of the resistance of
the meter.

When the meter’s resistance is not known
the shunt required can be found by practical
methods. First, by means of a battery and
series variable resistance the total deflection
of the meter is obtained. Then a shunt
resistance (a length of Eureka is sufficient)
is placed across the meter and adjusted until
the reading is reduced to the required
fraction of the maximum reading. If, for

example, the range is to be extended 10 times,
the shunt will be adjusted until the meter
reads a tenth of the maximum deflection.

To increase the range of a voltmeter it
is necessary to insert series resistances so
that an increased voltage can be applied
without driving an excessive current through
the meter. First the resistance of the
movement has to be found ; then to increase
the reading of the meter X times a resistance
of XR—R is joined in series, R being the
resistance of the meter.

Ranges Required.

A consideration of present-day receivers
and also of the lines on which radio apparatus
is likely to develop suggests that the service
engineer should have meters or a multi-range
meter providing ranges approximating to
the following :—

D.C. volt ranges, 0-10, 250, 600 volts ;
D.C. current, 0-10, 100, 200 m.a., 1 amp. ;
A.C. volts, 0-5, 20, 250, 1,000 volts ; A.C.
current, 0-50, 250, 500 m.a., 5 amps. ; Resis-
tance, 0-100, 1,000 10,000, 1,000,000 ohms.

The Modulated Oscillator and the Out-
put Meter.

Of considerable use to the service engineer,
since it enables adjustments to be made to
receivers when no broadeast programme is
available, is the modulated oscillator. This
is a valve apparatus which provides a fixed—
or pick-up—modulated radio signal at more
or less accurately known medium, long and
intermediate frequencies as required.

To observe with accuracy the effects on the
output of a receiver of adjustments of
sensitivity and selectivity it is advisable touse
an output meter. Any A.C. meter with
ranges approximately matching the output
stage of the receiver can be used as an output
meter if a 5 m.f.d. condenser is connected in
series with the meter across the anode load
of the output valve.

Using an Osclillator.

To gang a ‘ straight > receiver, an output
meter is connected across the primary of the
output transformer and the oscillator is
connected to the input of the set and adjusted
to about 300 metres.

The H.F. and aerial trimmers are then
alternately adjusted until maximum output
is obtained. Now and again the main tuning
control should be retuned.

When a band-pass circuit is being ganged,
the trimmers should be set so that slight
movement of the tuning control causes no
difference. 'This will show that the flat-top
effect for which band-pass circuits are
designed is being obtained. :

With superheterodyne receivers ganging is
a little more complicated but when once
understood is quite simple.

The oscillator is set to the intermediate
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frequency of the receiver, one side of the
output is earthed, and the other, which need
not be taken through a dummy aerial, is
connected to the grid of the last I.F. valve.

The trimmers are then adjusted until the
note in the speaker is at its loudest or until
the output meter, if one is used, gives its
maximum deflection.

In some cascs the I.F. transformer is tuned
to give a slight flat top by a minute varia-
tion in the tuning of the two trimmers. If
this is the case the necessary frequencies
must be obtained from the manufacturers of
the set or from service data sheets.

Previous L.F. valves are subsequently dealt
with in the same way, and finally the radio-
frequency portion is ganged up by connecting
the oscillator through the dummy aerial to
the set terminals.

The tracking of a superhet can be checked
eagily with an oscillator. First, a simple
frequency in relation to the L.F. frequency
is chosen. As an example, assume the LF.
frequency is 110 ke. Set the oscillator to
1,110 ke. (with the modulation switched off)
and turn the set tuning knob until the oscil-
lator section is tuned to 1,110 ke.  This point
can be found by putting phones in the anode
of the first detector or mixing valve. An
ordinary heterodyne whistle will be heard
until the correct zero beat position is obtained.

Remove the phones and set the test oscil-
lator to 1,000 ke., with the modulation on,
and using a very weak input. Then, taking
care not to move the set tuning control or
the trimmer on the oscillator section, adjust

all the other trimmers for maximum intensity.
If a few more turns are required on a
trimmer in either direction, repeat the whole
adjustment, first of all altering the oscillator
trimmer so that completely new settings are
obtained everywhere. This will ensure correct
ganging.

This method, while alittle tedious, is bound
to give perfect results, and spurious tunc
points are not likely to arise as they often
do with less accurate methods.

Ganging a straight set is carried out simply
by adjusting the trimmers for maximum
output. Initial adjustments should be car-
ried out in the region of the middle of the
medium waveband and final checking should
be tried near the beginning.

An oscillator can be'used for checking both
sensitivity and selectivity.  Comparative
sensitivity can be measured by noting the
position required on the attenuator for a given
voltage measured across the speaker terminals
by a rectifier voltmeter. The smaller the
input the more sensitive the receiver.

Selectivity can be checked by plotting the
voltage across the speaker against changes in
wavelength on the oscillator. A change of
10 kilocycles on the oscillator should reduce
the voltmeter reading to an almost negligible
figure in a highly selective set.

To avoid errors due to overloading of the
valves, oscillators should always be adjusted
to give the smallest input which provides
satisfactory indications and if necessary the
volume control of the receiver also * turned
down.”

If the volume control operates in the diode
stage its operation probably will do nothing
to prevent overloading of the H.F. valves.

3.—Receiver Testing

Properly equipped for service work, the
retailer or service engineer must next know
how to use his apparatus to discover receiver
faults in the shortest possible time. Hap-
hazard, planless testing may reveal a fault
quickly once in a while. But there is no
room in business for gambling, and to under-
take service work successfully the radio man
must work on a system.

A logical testing system may seem to
demand an unncessary amount of work but
on a number of receivers it will always prove
quicker. The complete series of tests carried
out, the service man will either have found
the fault or be able to return the set to the
1nakers with the message * Your design is
at fault.”

Systematic examination does not preclude
the use of rough-and-ready measures. A dab
of the fingers on grid terminals is a simple
test and a good ome. But indiscriminate
dabbing will sometimes fail to disclose a fact

which would have become obvious if the
dabbing had been done systematically.

The result of the application of * scientific *’
tests is largely the obtaining of various
current and voltage measurements.

No two receivers from different factories
are just alike and many are decidedly original.
If his measurements are going to be of maxi-
mum use—sometimes, in fact, if they are
going to be of any value at all—the service
engineer must be able to compare them
with the currents and voltages obtaining in
a properly functioning receiver of the type
concerned.

Knowing this, *“ The Broadecaster,” since
January, 1934, has been supplying its
subscribers with a monthly supplement,
‘“The Service Engineer,” in which these
figures and much other valuable data are
given for all the popular receivers. The
voltages and currents concerned are given
in these * Service Engineer ” reviews under
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twoheadings, ‘‘ Valve Readings”’ and ** Quick
Tests.”

These figures for over 80 of the receivers
dealt with in ‘‘ Service Engineer ’* are given
on pages 57-62 of *The Broadcaster
Annual.”

In the following descriptions of systematic
testing methods to apply to battery and
mains receivers, it is assumed that use is made
of this data.

First Step.

The first step with any rcceiver is to see
that both input and output connections are
correct, that the aerial, earth and speaker
connections are ‘‘ good ’ and that the aerial
is not, for example, shorted to earth.

Battery Receivers.

With battery sets fitted with reaction or
pick-up sockets a twist of the reaction knob
or a touch of the finger on the socket con-
nected to the grid will immediately show if
the detector and low-frequency valves are
functioning. If they are, attention can at
once be concentrated on the H.F. side:
if no results are obtained it may be that
the reaction or pick-up connections alone are
faulty and further tests of the L.F. stages are
necessary,

Usually if these stages are correct a ringing
noise will be heard if the valves are lightly
tapped. Alternatively, and if successful
the results will be more unmistakable, the
grid terminal can be touched with the tip
of the finger. Failing satisfactory results it
is now time to check the H.T. and L.T.
voltages and the H.T. current.

In most cases the H.T. current can be
measured by connecting a milliammeter
in the common negative lead to the H.T.
battery (if motor-boating occurs connect a
1 mfd. condenser across the meter), but if
automatic bias is employed the inclusion of
the meter may alter all the operating condi-
tions of the receiver and the anode currents
should be measured in each positive lead.

For these measurements the volume
control should be at maximum (or just below
oscillation point if reaction is fitted) and the
set should be tuned away from stations.

The H.T. current readings obtained should,
of course, be compared with the figures
given in ** Service Engineer " or those issued
by the makers of the receiver, or even those
obtainable by reference to the valve makers’
data. Small discrepancies are to be expected,
but differences of several milliamps will show
that something is wrong and often indicate
just which stage is faulty. If it is excessive,
it may be due to a break in the secondary of
the transformer, which deprives the last valve
of its negative basis. If the current is very
low it may be due to a partial fault in the
speaker circuit introducing high resistance,
or to the emission of the valve failing. Tests
of this are described in another section.

If the last valve circuit appears correct;
the anode circuit of the detector valve should
be examined. If the current here appears
correct and still no ringing noise is obtained
in the speaker on tapping the first valve, the
trouble is probably connected with the
inter-valve transformer or the by-pass con-
denser. Temporary isolation of these points
will indicate whether this is the troublle.

If the set has been proved correct from the
anode circuit of the detector valve onwards,
everything between the aerial terminal and
the grid of this valve should be examined if
it is the first valve.

A short on the tuning condenser or on
the coil or the grid leak will cut signals off
completely. A very easy test is made by
disconnecting the grid of the first valve,
temporarily attaching the aerial to the grid
of the valve. If the transmission is reason-
ably powerful, something is sure to be heard,
and it is then a simple matter to find where
the trouble originates, connecting in pro-
gressive order the grid leak, condenser,
tuning condenser, and finally the tuning coil
itself.

Further details of means of testing the HLF.
and L.F. couplings can be obtained from the
remarks given below relating to mains
receivers. Details of the components used and
ways of testing them individually are given
under * Circuit Details ” on pages 71-93.

Mains Recelvers.

Having checked the acrial, earth and mains
connections and ascertained that the mains
supply is ‘“‘on,” it is advisable to proceed
at once to the checking of voltages. In most
sets the tags on the speaker transformer
provide accessible means for this. The
voltages obtained should be compared with
those given under *‘ Quick Tests’ in *“ Service
Engineer ”’ data or those issued by the
makers of the receiver.

To ensure that the measurements are
gsecured under the same conditions as the
ideal, the volume control should be set at
maximum (unless it is ganged with reaction,
in which case it should be set just below
oscillation point) and the receiver should be
tuned away from transmissions. Except with
D.C. sets, it is often advisable to short the
aerial and earth terminals.

Usually the connections on the speaker
transformer give H.T.+ unsmoothed, H.T.+
smoothed and output valve anode. The
field winding of the speaker lies between
H.T. 4 unsmoothed and smoothed, and the
primary of the output transformer between
H.T. + smoothed and output valve anode.

Occasionally the speaker field is connected
in the negative side of the receiver as in
Fig. 8.

If no readings at all are obtained, theservice
engineer should proceed as outlined below,
but if measurements are obtained it is advis-
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able at this stage to apply a little mental
arithmetic. = By subtracting the H.T
smoothed voltage from the H.T. unsmoothed
and dividing the voltage drop thereby
indicated by the resistance of the field in
1,000 ohm units, the total H.T. current drawn
by the set is obtained. Similarly by dividing
the voltage drop across the output trans-
former primary (obtained by subtracting out-
put valve anode voltage from H.T. smoothed)
by the resistance of the winding in 1,000 ohm
units, one can obtain the current taken by
the output valve alone.

Suppose for example, that the voltage
drop across the field is 100 volts and the
resistance is 2,500 ohms. The total current
drawn by the set is 100 divided by 2.5, that
is 40 ma. If the voltage across the speaker
transformer primary is 10 and the resistance

discontinuity in the H.T. circuits to all parts
of the set except output valve anode.

When no H.T. voltage is obtained examine
the transformer and rectifier wiring for
continuity and then, taking out the valve,
measure the A.C. voltages across the anode
and filament sockets. If no readings are
obtained the transformer should be taken out
and tested for continuity of the windings.

A resistance measurement between the
rectifier filament sockets and chassis should
give a reading of 20,000 ohms or more (caused
by H.T. potentiometers for screen and
auxiliary grid voltages). An instantaneous
low reading may be caused by the electrolytic
condensers, but a constant low or zero voltage
shows there is a short circuit of H.T. to
chassis.

A zero reading shows that the short occurs
on the rectifier side of the smoothing choke
and thesmoothing condenser is chiefly suspect.
Often a low resistance reading by its value
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Fi6. 1.—A typical A.C. mains receiver circuit inco

H.F, pentode might just ag well be used), a leaky gri

triode which obtains its filament current from a separate L.T. winding. Tuned grid H.F.
coupling and resistance-fed transformer coupling are further features.

is 400 ohms the current is 10 divided by .4,
that is 25 ma.

If both these current readings are smaller
than they should be and the voltages are
high, there is a high resistance connection
associated with the output valve, this valve
has lost its emission or, thirdly, it is over-
biased. 1If the voltages are low and the
current is also low, a fault in the rectifier or
mains transformer is indicated.

High current and low voltages suggest a
faulty smoothing condenser (on the receiver
side of the fleld), a partial H.T. short, too low
a bias on the output valve or, possibly,
trouble in the valve itself.

The current through the field should be
greater than that through the speaker trans-
former by the amount of current taken by
the rest of the set. If not normal the
difference will suggest either & short or a

orating a screen-grid H.F. valve (an
detector and a directly heated output

suggests where the short exists. Forexample,
if the speaker field or smoothing choke has a
resistance of 2,500 chms and this is the read-
ing obtained between rectified filament and
chassis it is clear that the short is situated at
the ** H.T. smoothed >’ end of the choke.

When a short circuit has occurred it is
possible that the rectifier filament will be
found to be burnt out since it will have been
in the *“ path > of the short.

Between the anode sockets and chassis,
a resistance test should give the resistance of
each half of the H.T. winding or, if the speaker
fleld is in the negative lead, half the winding
plus the field resistance.

Testing of the L.T. secondary winding can
be carried out by measuring the resistance
between the centre point and each filament
socket. ILach pair of windings on the trans-
former should be tested for insulation and

FOUR MILLION AERIALS LEAD DOWN TO
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the primary should be measured to see if a
partial short has occurred.

When the current supply arrangements
are known to be correct, the valves should
each be checked, first in the receiver with
the aid of adaptors (and then, if- necessary,
in a special test panel).

This will probably immediately disclose
any circuit discontinuities and eliminate
the need for all the tests given below except
the few appropriate ones. Assuming no fault
becomes obvious, the speaker itself must be
suspected and quickly checked by connecting

‘A and B in diagrams) although current is

flowing shows that the condenser C.2 across
the resistance is shorting.

Presence of a bias voltage does not mean
that it is applied to the valve. The grid
circuit must be complete for this to be-so.
With the aid of a circuit diagram the grid
path should be tested section by section.
When a nickel-alloy transformer is used
a current should not be passed through
the secondary, however, and, as a last
resource, another transformer should be

substituted. The grid circuit usually obtains
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TONE CONTROL

¥IG. 2.—A circuit of & receiveremploying H.F. transformer coupling between the H.F'. valves,
an anode bend detector, an indirectly heated output pentode and metal rectification of

the H.T. supply.

The pick-up connection, the

use of a resistance as an H.F. stopper in the

detector anode circuit and resistance-capacity L.F. coupling are points of interest.

another across it. (See also ‘‘ Speaker”
under * Circuit Details.”) Shunt tone
correction components such as R.1 and C.1
in Fig. 1 must also be examined.

Tf the output valve has been proved to be
sound but its anode current is too high or
too low when it is placed in the receiver,
tone correction devices such as R.1 and C.1
(Fig. 2) should be inspected. Next the grid
and bias circuits must be checked. The bias
can be measured (using a high resistance
range) across the bias resistance.

Bias Circuits

Different circuits are involved according
to whether the valve is directly or indirectly
heated. In the former case (see Fig. 1)
the resistance, R.2, is situated between the
centre point of the filament winding and
chassis. With indirectly-heated valves (Fig.2)
the resistance is connected between cathode
and chassis.

Sometimes the bias resistance forms part
of the circuit carrying the total H.T. current
of the receiver and may be part of the speaker
field which is connected in the negative lead
as in Fig. 3. In these sets the bias for the
output valve is mot correct unless all the
other valves are operating properly.

Absence of bias voltage (across points

a decoupling resistance and condenser (R.3
and C.3 in Figs. 1 and 8) and these should
be tested for value and insulation respectively.
If fitted the H.T. stopper R.4 and tone control
condenser V.C.1 must be examined.

Bias may be made faulty by a leakage from
the anode circuit of the preceding valve
through the coupling condenser C.4, and/or
the L.F. transformer. The voltage drop
caused by this current passing through the
resistance in the grid circuit tends to produce
a positive bias.

Proceeding to the previous stage, usually
the detector, test for voltages point by point
(C, D, E, F inFig. 1) to the anode and then, if
necessary, for continuity or resistance. It
is as necessary to see that the correct resis-
tance exists across transformers, H.F. chokes
and resistances as it is to see that the con-
necting leads are continuous. A short
circuit through a component is, of course, as
serious as a broken circuit. Tf the voltages
are low or, alternatively, touching the grid
of the detector does not produce noises,
although anode current is flowing, see that
the HLF. by-pass condensers, C.5 and C.6,
reaction condenser V.C.2, coupling condenser
C.4, and decoupling condensers C.7, are not
leaking.

In anode bend detcctor stages screem-
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grid and H.F pentodes are often wused.
These necessitate high anode resistances
which make it impossible to obtain accurate
voltage readings. The current has to be
measured and then Ohm’s Law applied.

Bias tests in this stage are carried out as
with the output valve. If the circuit is like
that in Fig. 1, leaky grid detection is em-
ployed, and the bias resistor may be shorted
by a suitable switch S.1 on radio. It is not
necessary for the resistance to be shortened
when the grid leak R.5 is returned to the
cathode. If pick-up results are unsatis-
factory, test the pick-up decoupling con-
denser C.8 and resistance R.6.

In Fig. 2 anode bend detection is utilised
and the bias resistor R.8 provides a bias,
applied during radio reception, and amounting
to about twice the normal bias for the valve
used.

‘When, with a rcceiver in which the detector
is the first valve, no reception is obtained
although the above tests have proved the
valve itself and the subsequent stages to be
correct, the blocking condenser C.9, tuning-
coil L.1, reaction coil L.2, tuning condenscr
V.C.8, reaction condenser V.C.2, grid conden-
ser C.10 and grid leak R.5, must be examined.

With ‘ straight ”’ receivers employing

circuit and should give a practically infinite
resistance. R.5 should have its rated value
and the quickest check for C.9 and C.10
is to substitute other condensers of the same
capacities.

Diode Detection and Automatic Volume
Control.

The only tests for diode detectors and diode
circuits providing voltages which control the
amplification of the HLF. stages, lie in seeing
that the circuits themselves and the values
of the components are correct. (See respec-
tive headings under * Circuit Details.”)

H.F. Stages

The first step in testing an H.F. stage is the
checking of anode, screen (or auxiliary grid
in the case of H.F. pentodes) and bias volt-
ages (at points G, H, X, J and K) and to see
that the resistances of decoupling resistors,
coils or H.F. chokes are approximately correct.
As in the other anode circuits it should be
seen that the decoupling condensers C.11 and
C.12 are not shorting.

Observing bias voltage changes across
K and chassis while the volume control V.R.
is varied will ascertain the soundness of the
potentiometer and show if C.13 is shorting.
R.7 it should be noted fixes the minimum
bias.

As in L.F. stages the grid returns must

/
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F16. 3.—Here the speaker fleld winding is in the negative lead and a ta&;;lng provides

the bias for the output valve. Band pass coupling precedes an H.F. pen

de, which is

tuned-anode coupled to a leaky grid detector.

ILF. stages the aerial should be tapped back
to the anode connection (X) of the previous
valve. Tn the case of tuned anode coupling
(Fig. 3) a .0001 m.f.d. condenser should be
included in the aerial lead while in a tuned
grid circuit (Fig. 1) the H.F. choke (H.F.C.2)
must first be tested for satisfactory resistance
(a few hundred ohins).

L.1 and L.2 should now be tested for
continuity (a resistance of a few ohms,
which is increased a little by operation of
the wavechange switch, should be obtained).
V.C.3 and V.C.2 should be isolated from the

be checked for continuity and in A.V.C.
receivers this will involve a check of the
decoupling resistances.

All that remains to be checked now is the
aerial tuning circuit which may consist of a
single coil and condenser as in Fig. 1, or as a
band-pass circuit as in Fig. 8. (See respective
headings under * Circuit Details.”)

Superheterodyne Receivers.

As far as the low-frequency, detector and
input tuning arrangements are concerned
superhets are no different from * straight »

JOIN THE BETTER RADIO BRIGADE
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receivers. It is only when troubles occur in
the oscillator and L.F. stages that special
problems arise.

One can discover if the oscillator is oscil-
lating by connecting headphones in the anode
circuit. Heterodyne whistles should be
heard. Alternatively a meter in the anode
circuit should show a change in current when
one of the oscillator coils is shorted.

If it is thought that the valve oscillates
over only a part of the waveband, a change in
the anode current as the tuning condenser

is swung will show that this is so. Another
valve should be tried or the screen (and per-
haps, anode) voltage increased.

If the valve refuses to oscillate the oscillator
coils should be tested for continuity (too high
a resistance will indicate a bad switch con-
tact or badly soldered Litz wire).

Intermediate-frequency transformers are
easily checked by connecting the output of
a modulated oscillator (sct to the correct
intermediate frequency) to the primary of
each transformer in turn.

4 —Circuit and Miscellaneous Details

Accumulators

Accumulator charging and service forms a
very important branch of practically every
dealer’s business.

There are three golden rules which if
properly carried out will result in the mini-
mum of trouble, and the maximum of
efficient service. Here they are : The maxi-
mum life will be obtained from an ac-
cumulator if (1) it is regularly charged at the
correct rate, (2) it receives regular attention
as regards acid level and strengtl, and (3)
it is kept clean.

Accumulators should be charged at their
correct rates, not only in fairness to the
batteries themselves, but also to the manu-
facturers and the owners. Nothing does more
harm to a battery, and particularly a mass
type battery, than charging it at too high a
rate.

Acid strength should be checked by means
of a hydrometer. The necessity of using a
first-class instrument cannot be too strongly
urged. Dealers should buy a thoroughly
reliable float type hydrometer. The battery
maker’s recommendation as to specific
gravity must be adhered to rigidly. While
most cells operate correctly at about the
same S.G., certain are designed to work at
higher or lower values.

Great care must be taken to remove every
trace of free acid from every part of the out-
side of an accumulator case, and particularly
the terminals. It is a good plan to wipe
the terminals over after. charging, with
water containing a little aromonia. Terminals
should be well vaselined and, before handing
a cell to a customer, the case should be given
a good polish with a duster. Nothing is
more revolting than an accumulator with an
acid-covered top, and any charging station
which sends out cells in this condition
stamps itself as inefficient.

The keeping of spare accumulators in
good condition is a problem that faces
many dealers. There are thrce mecthods
which may be used.

When a cell is charged and muy be wanted
at any time, it is sound practice to keep a

continuous current passing through it of
1 to 2 per cent. of the normal charging rate.

If the accumulator is to be out of use a
matter of weeks or months, and only occa-
sional attention can be given it, it should
be put in a dark place where there is no
danger of either frost or excessive heat.

The case and terminals should be cleaned
with a cloth dipped in ammonia, and metal
parts should be liberally treated with
vaseline.

Every two months the level of the electro-
lyte should be checked and the battery
given a normal charge until fully up.

Where it will prove impossible to give
any attention to a battery and it will be
laid aside for some time, the following
is the best course to follow :—

Charge the cell fully and then empty out
and fill with distilled water. After fifteen
minutes, remove the positive plates, and after
twenty-four hours—not less—take out the
negatives.

Both plates should be drained and, if
necessary, flattened out by pliers or putting
between boards in a vice.

Yor some time after this, the negative
plates should be periodically examined. Jf
they tend to heat, they should be repeatedly
plunged in water until a cure is effected.

Plates should be stored in darkness and
safe from extreme temperatures.

In extreme cases of sulphation, cells have
to be scrapped, but cures can usually be
effected if tried in time.

The first method consists of repcated charg-
ing and discharging. On beginning to charge,
half the normal rate should be employed ;
after an hour increase this to a normal rate,
and then, after a further hour, to the maxi-
mum rite.

After not more than an hour of this reduce
the rate to normal once more and continue
charging until the cell gases. The half-
normal rate is then employed again.

Repeat the whole process of charging and
discharging until the cell is in a healthy
condition.

The alternative system is as follows : draw
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off the acid and clean the plates in distilled
water. Then fill the cell with a 5 per cent.,
by weight, solution of caustic soda and put
the cell on charge.

Repeatedly test the electrolyte with litmus
paper, and if it gives at any time an acid
reaction, add caustic soda until an alkaline
reaction is obtained.

Continue charging until the plates are
healthy ; then draw off the solution, replace
the acid and give a gassing charge.

Practically the whole story of a battery’s
life can be learned from a study of its plates.
Here are some of the symptoms that indicate
the most common troubles.

Positive plates almost black, accumulation
of spongy lead on the top edges of the nega-
tives, and a thick deposit, chiefly of chocolate

™

—

in diagnosing troubles in the H.F., or even
L.F., sections of a receiver.

The simplest form of the delayed A.V.C.
circuit is given in Fig. 4, in which the diode
anode used for L.F. purposes is coupled to
the A.V.C. diode anode through an H.F. feed
condenser C1.

The signal is rectified and the resultant
D.C. is allowed to flow through the load
resistance R2 and the bias resistance R1 back
to cathode.

Due to the steady D.C. of the triode
section flowing through the bias resistance R1
the point B is always positive with relation
to A (or A is negative to B), and consequently,
when a signal is impressed on the A.V.C.
diode anode the anode circuit will remain
unaffected until the signal reaches a rectified
value greater than the original voltage
drop across R1.

In this case it is customary to apply an

CHASSIS

.;Irm“m_'il-
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F1a. 4 (on the left) shows the simplest, delayed A.V.C. circunit, and F1a. 5 (right) gives the

most popular arrangement for amplified A.V.C

The A.V.C. line to the H.F. valves is taken

from D in k16. 5.

coloured positive material : the cell is being
charged too much.

Positives light in colour, whitish sediment
and blotchy negatives : not enough charg-

m%\Iegatives darkened, positives sulphated
and scaling, grey sediment: cell over-
discharged.

Negatives bulging, scrubbed appearance of
positives, positive and negative material
under the respective plates : charging at too
high a rate.

Buckling of plates, chiefly the positive:
charging or discharging at too high a rate.

Automatic Volume Control.

The two popular forms of automatic
volume control encountered in superhets
are ‘‘ delayed > and * amplified and delayed.”

Though no appreciable current flows
through the components involved, a know-
ledge of the circuit employed is often essential

initial bias (by cathode resistance) to the
valves that are to be controlled.

Another method of applying the delay
voltage as an initial voltage to the diode
A.V.C. anode and the controlled valves is to
connect the lower end of R2 to some point
on the H.T. system that is negative to the
point A.

This is usually done by connecting a small
resistance of from 30 to 100 ohms, depending
on the current taken by the set, in the
common H.T. negative lead.

The application of amplified A.V.C. is
much more complicated.

The most popular form is illustrated in
Fig. 5. The anode Al is used for rectification
for L.F. purposes, and the L.F. signal is
taken from the low H.F. potential end of the
coil (usually secondary of IFT2) through the
H.F. stopper R3.

From that point it is fed to the grid of the
triode section, which has as its grid leak R5,
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also the diode load resistance. When the
signal is rectified, both L.F. and D.C. are
impressed on to the triode grid.

The D.C. potential applies bias to the valve
in proportion to the strength of the signal,
but as the triode section has not variable mu
characteristics the bias for operating condi-
tions cannot be allowed to depend entirely
on the strength of the signal. For thisreason
the other diode anode is used to compensate
this to a certain extent.

To do this it is necessary to utilise the
A.V.C. diode as a separate valve with only
the cathode circuit common to the other
elements and to depend on the fact that as
long as the anode is negative with relation
to the cathode no current can flow in the
return circuit, but that whenever the anode
is positive current will flow in the resistances
connecting the two.

If, for example, in a set in which the
speaker field is in the negative lead the A.V.C.
diode were connected through a resistance to
chassis and the cathode were connected to the
H.T.—side of the field, the A.V.C. anode
could be maintained positive with relation to
the cathode, there would be a constant large
bias applied to the A.V.C. line. To counter-
act this and to make the bias dependent on
the signal the cathode is connected through a
fairly high value of resistance (usually
between 30,000 and 100,000 ohms depending
on the mutual conductance of the valve) to a
point on the smoothing choke or field that is
negative to the chassis, and the A.V.C. diode
anode is connected to the chassis through
a decoupling resistance.

In Fig. 5 the cathode resistance is R4 and
the A.V.C. decoupling resistance is R7. The
circuit of the A.V.C. diode consists of R7,
speaker field, and R4.

The relative potentials in these are balanced
as follows : With no signal and, consequently,
no bias on the triode grid the greater current
through R4 causes the point C to be positive
with relation to A, and B is positive with
relation to A by the voltage drop across the
L.S. field.

In practice the value of R4 is such that the
voltage drop across it with no signal is
slightly greater than the voltage drop across
the choke ; a resistance in the common H.T.
negative lead to the previous valves causes
these to be biased with an initial bias which
acts as a ‘““delay™ on the action of the
A.V.C. diode.

Under no signal conditions the A.V.C.
diode is negative with relation to cathode,
but whenever a signal is applied to the diode
A the triode is biased and less current flows
through R4. Whenever this causes a voltage
drop less than that across the speaker field
the A.V.C. anode becomes positive with
relation to the cathode and current flows in
the circuit R7, making the point D negative
with relation to B.

This voltage is considerably greater than
the initial D.C. voltage applied to the grid
of the triode section or of any that could be
produced from the direct rectification of the
IF. or H.F. signal. The value of R4 in
relation to the choke is chosen so that when
the correct bias for good reproduction is
applied to the triode the full A.V.C. voltage
is applied to the control valves.

Band Pass Units.

Band pass tuners consist of two identieal
inductances tuned by two identical con-
densers. In addition to the two main coils,
if no aerial tapping is provided there is a
small coil which acts as an aerial coupler.
In some cases there is a coil whieh is used as
a common portion of the two inductances
for coupling purposes. In other cases, the
two coils are coupled through a common
condenser.

The actual windings of the coils should be
tested in the normal manner, and the same
remark applies, of course, to the tuning con-
densers. Most band pass units have a
ganged control, and it is essential that the
ganging is perfect, as otherwise there will be
loss of signal strength, and the quality wiil
also suffer owing to excessive side band
cutting.

A band pass unit designed to work in
conjunction with a screen should always be
used with the screen and the use of a band
pass unit of an unscreened type with a closely
fitting screen will unbalance it.

In the most usual forms of band pass
tuner, the second coil is connected to the
input of the receiver, while there is no
connection between the set and the first coil.
The aerial coupling coil is generally fixed.
No attempt should be made to modify any
portion of the tuner in any way, as the
correct matching of the two halves is an
absolute necessity.

Charging Plants.

The type and size of plant which isinstalled
must be determined entirely by the estimated
amount of charging which will have to be
carried out per week.

Where only direct-current mains are
available, there are only two suitable
systems. The first consists of charging the
cells directly from the mains and the second
involves the use of a motor driving a dynamo
or a combined motor generator sct.

Direct charging from the mains can only
be economical when the total number of
cells connected in series gives a voltage of
about the same value as that of the supply.
This means that at least 60 or 70 cells should
be available for charging at the same time.
It must also be remembered that the charging
current must be cut down to the value re-
quired for the smallest cell. It is obvious,
therefore, that charging by this method
will only be economical in a few isolated
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cases. Those who have D.C. supplies are
recommended to install a suitable motor
generator set.

Where A.C. supplies are available some
form of rectifying device or motor generator
is immediately necessary. These can be clas:
sificd under four headings : Motor generators,
or motors driving dynamos, synchronous
rectifiers, metal rectifiers, and valve or
mercury rectifiers.

Valve, mercury, and metal rectifiers have
practically no upkeep cost, since thcre are
no moving parts. Replacements of the
actual rectifying units are only neccessary at
long intervals. Motor generator sets, pro-
viding they are well made, run for long
periods with little attention. Regular clean-
ing of the commutator and maintenance of
the brush gear is of vital necessity for efficient
operation of motor generator sets and syn-
chronous rectifiers. Motor generators and
synchronous rectifiers should not be installed
without perfectly foolproof automatic cut
outs.

The manufacturer’s instructions regarding
the correct method of installing any form of
rectifying arrangement or genecrator set,
and also the maximum outputs, should be
strictly adhered to. No attempt should be
made to overload any charging device.

Before carrying out any charging, dealers
should make quite sure that their charging
arrangements comply with fire insurance
regulations. Cells should preferably be placed
on glass shcets during charging. Meters
should not be anywhere near the cells during
charging opcrations bceause of fumes, and
adequate ventilation should be provided.
The ideal device, of course, is a fan ex-
troctor.

Providing the cells are carcfully connected
and arranged in a tidy manner there is prac-
tically no fire risk. A tangled mass of half-
corroded wires lying haphazard on a heap of
accumulators should never be tolerated. A
proper system of time-keeping, and charging
currents must be adopted, while eareful
inspection of all the cells during charging is
invaluable. If a ccll does not charge up in the
correct time, there is something radically
wrong, and it should be investigated as much
in the dealer’s as the customer’s interest.

If there is no obvious cause, the dealer
should communicate immediately with the
manufacturers. Prompt action in this
manner will save a tremendous amount of
subsequent trouble between dealer, customer
and manufacturer, while the dealer will do
much to gain the confidence of both customer
and manufacturer.

Chokes, High-Frequency
Desirable qualities in a high-frequeney
choke are a large inductance, a low self-

capacity, and a small, concentrated field.
A binucular arrangement helps to limit the
field. Slots and fine wire limit the self-
capacity and a large number of turns gives a
high induetance. The resistance of a high-
frequency choke varies very considerably
with various makes. This does not matter,
since the other factors are the most im-
portant.

There is no easy method of testing a high
frequency choke, since it is really necessary
to measure its impedance when connected
in the anode circuit of a valve which is
amplifying at all frequencies over the broad-
cast range. As a rough test, however, a
choke can be connected in series with the
aerial lead of a fairly sensitive receiver. If
it is found that fairly loud signals are ob-
tained when the choke is connected, it is
usually an indication that it is not too
cffective.

An essential mechanicul feature of a good
high-frequency choke is a positive mounting
of the former at the base so that it cannot
rotate and so break the fine connecting wires
taken to the terminals.

Chokes, Low-Frequency

Many of the statements made with respect
to low-frequency transformers apply equally
to chokes. When an ordinary alloy is used
for the core, a large cross section and a jarge
number of turns are required for a high
inductance. In the case of special alloys,
the overall dimensions can be reduced for
the same inductance.

Faults likely to develop in chokes are
intermittent contacts due to a breakage,
shert circuited turns and leakage to frame.

Most chokes intended to carry large steady
anode currents have an air gap in the core.
This air gap is only a matter of a few thou-
sandths of an inch, and if any repairs are
carried out to the choke, great care should
be taken not to disturb the gap as may be
done if the clamping frame is removed.
Most air gaps, however, are filled with a
thin sheet of insulating material against
which the core stampings are firmly pressed.

‘Fhere is no easy method of measuring the
inductance of an iron core choke, particularly
in the case of one carrying a D.C. current.
A rough idea can be obtained by connecting
the choke in series with a small battery
and a milliamineter of the moving-coil type,
watching the rate at which the nccdle rises
to its maximuin value. If the needle comes
to this point very slowly, it indicates that
the inductance is large. 'The quicker it
reaches this value, the lower is the inductanee
of the choke.

Class B.

Class B amplification is the name applied
to a quiescent system utilising a special
double valve. The current consumed is
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proportional to the signal -strength, but
the mode of operation is totally different
from that of Q.P.P. and totally different
components are necessary.

The basic feature of Class B lies in the fact
that the Class B valve draws power from the
preceding stage, and is not a voltage
operated device, like an ordinary valve.

A Class B valve consists of two triodes of
special construction in a common bulb,
fitted with a seven-pin base. Each half is
similar to an HL type of valve.

The valve is operated by a driver trans-
former, which in construction is similar to a
small output transformer. It has, however,
a step-down ratio of the order of 2-1 or 3-1,
and a centre-tapped secondary.

The primary is connected directly in the
anode of a small power valve or 10,000 ohms
general purpose valve. The secondary de-
livers current into the grid circuit of the valve
and it must, therefore, have a very low
resistance.

75

It is advantageous to use top cutting con-
densers on the grid side as shown on the right
in Fig. 6, and not on the anode side, as this
prevents wastage of current due to almost
inaudible heterodyne voltages applied to the
grid circuit. If the condensers are placed
on the grid side, they should be comparatively
large, the actual value being found by trial.

Coils, Tuning

The technique of the design of the high-
frequency portion of a receiver has advanced
so tremendously in recent years that it is a
little difficult to make any definite state-
ments.

The design of a tuning coil for the anode
circuit in a high-frequency amplifier is
determined largely by the type of wvalve
with which it is to be used and the general
circuit arrangement as a whole. It is a
fallacy to assume that a large coil wound
with heavy gauge wire, or spaced turns, or
even Litz wire, will be more efficient than a
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Fig. 6.—V11isa driver valve of the small power type, and the secondary of the Class B transformer T1

is connected to

the two grids and negative filament of the B valve without bias.

Two condensers C1

between the anodes and earth give stability and correct tone, while fixed resistances R1 é)revant parasitic

oscillation.

To the right is an alternative correction with condensers across the gri

s of the B valve,

and a single condenser across the anodes.

The Class B valve is connected to a stan-
dard speaker through a matching choke
similar to that used in a Q.P.P. stage, al-
though the electrical constants are different.
This type of stage cannot work direct from a
detector, and there must be an intermediate
driver valve.

No grid bias is used and the quiescent
current of the Class B valve is only of the
order of 2-3 m.a. or even less. Distortion
may be introduced by the absence of decoup-
ling on the driver stage, or the production of
parasitic oscillation, generally of a transient
type.

yI';‘his can usually be prevented by fixed
resistances, R1 in Fig. 6, across the second-
aries, and it is general to use fixed condensers,
C1, between the anodes and earth. Occasion-
ally one condenser is used between the two
anodes.

smaller coil which has no apparent good
points.

A few general statements can be made with
regard to aerial coils. The lower the aerial
tapping, the greater will be the selectivity,
and the smaller the voltage applied to the
grid of the first valve. A coil of this type is
obviously mnecessary for use in a simple
receiver near to a Regional transmitter. At

‘a greater distance from the transmitter a

higher aerial tapping is necessary, because
more voltage will be required owing to loss of
signal strength with distance, while, on the
other hand, the less will be the interference.

For general single circuit tuners, one in-
corporating a variable coupled aerial coil
is an excellent component, since it is so
readily adapted to meet any particular re-
quirements.

Faults in tuning coils are likely to be due
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to mechanical troubles rather than electrical.
Unsound construction may result in the
turns slipping. No attempt should be made
to remedy this defect by coating the coils
with shellac or celluloid, as this will increase
the high-frequency resistance considerably,
giving defective tuning and loss of strength.
Damp has the same effect, and if a single
circuit tuner, for example, suddenly goes
below standard the possibility of damp
should not be excluded.

A coil which is not designed to work
with a screen should never be closely screened.
It can be safely used in a screened compart-
ment, however, if the screen is large and the
coil is kept at a distance from it. A coil
designed to work in a screening case is
usually of small dimensions, and it has
fairly compact field.

If a tuning coil fails, a fault can be readily
checked up by means of the circuit testers.
These should give continuous circuits with
all windings, and discontinuous circuits
between the various windings except in so
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it is generally best not to use them directly
in anode ecircuits, although this method is
permissible. In the case of matched assem-
blies, it is essential not to displace the coils
or cores, as this will upset the ganging.

Condensers, Fixed

Small fixed condensers rarely give trouble
if they are of the mica type. Cheap varieties
which are not too well made sometimes
develop a fault at the connection of the
plates to the terminal. This fault can be
detected by using a silence tester of the type
shown on page 65. If any ‘ scrapiness
arises when the terminal is moved or lightly
tapped, the condenser should be discarded.
A complete breakdown of this type of con-
denser is very rare.

Larger condensers of the tin foil and wax-
paper variety are far more likely to develop
faults. A complete short circuit will be
shown by one of the continuity testers.
Partial leakage is not so easy to determine
without a sensitive instrument. The follow-
ing test, however, will show whether a
condenser is in a good condition.

The condenser should be connected to a

(k)

F1a. 7a.—When measuring the insulation of a condenser, o safety resistance R must be
included in the circuit, the microammeter being shorted by a switch, while the condenser

charges,

far as they are intended to be connected.
This can be determined from the maker’s
diagram.

If & coil gives a clear test on the ecircuit
tester and still functions indifferently, its
efficiency can be tested quite easily by the
mere substitution of an equivalent ¢oil known
to be in order.

Colls, Iron Core

Use is now being made of iron dust cores
for tuning coils. These cores consist of
minute insulated particles of iron.

An effective permeability of the order of
3—4 can be obtained on an open core, and
a permeability of the order of 10-15 on a
closed core. This reduces the number of
turns necessary for a given inductance, and
the lowering of the copper losses thereby
increases the overall efficiency.

Dust core tuning coils can be used in
exactly the same way as air core coils, but

How the capacity of a condenser can be checked is shown in (B).

200 volt high-tension battery or to D.C.
mains, and allowed to stand for half a minute
after being disconnected, care being taken not
to touch the terminals. It should then be
short circnited through a resistance of about
100 ohms when there should be a distinct
spark. If there is no spark, it is a fairly
certain indication that the condenser is
leaking.

A leaking condenser can be regarded as a
high resistance and tested accordingly, pro-
vided a sufficiently sensitive measuring instru.
ment is available: The best arrangement is a
small battery and a microammeter or galva-
nometer as in Fig. 7a. When connecting
the microammeter and battery in circuit with
the condenser, the circuit should include a
safety resistance of such a value that if the
condenser were completely short circuited only
full scale deflection would be obtained. This
will safeguard the meter. In addition, it is
essential to short circuit the meter for a fow

THE GREATEST NAME iN RADIO
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seconds when the circuit is first connected,
as a comparatively heavy charging current
flows into the condenser.

The capacity of a large fixed condenser
can be checked roughly by the arrangement
shown in Fig. 7. It is connected in series
with a condenser of known value. A high
resistance A.C. voltmeter such as a rectifier
instrument is connected across both con-
densers. The capacity of the unknown
condenser is given by the formula shown in
the diagram. It is, of course, a matter of
proportion.

In electrolytic condensers the electrodes
are an electrolyte and aluminium, and the
dielectric is a fine chemical filin on the
aluminium. The construction provides high
eapacity in small space.

The normal electrolytic requires a polar-
ising voltage which must be applied in one
¢ direction ’ only. The steady voltage com-
bined with any ripple voltage must not
exceed the rated peak value.

In D.C. and universal sets where the
voltage may be applied in either direction,
reversible electrolytics should be used.
These, like the ordinary iype, need a polar-
isixég current and must not be used only on
A.C.

Condensers, Variable

Modern variable condensers are made so
accurately that there is rarely occasion to
question the capacity. Points to look for in
a condenser are: sound bearings with an
even *‘feel” throughout the entire move-
ment, and absence of hard or slack spots;
a good connection to the rotor, preferably
by a pigtail ; and firm anchoring of the stator
assembly on a reasonable amount of insulat-
ing material which does not lie in the field
of the condenser.

Accurate alignment of the plates is neces-
sary. When a condenser is full-in the spacing
should appear even. In particular, the
spacing should appear the same when
viewed from either side.

Scrapincss is the chief trouble caused by
variable condensers. It is usually due to a
bad friction conneetion to the rotor. Tighten-
ing and lubrication of bearings usually effects
a cure.

If a fault persists the condenser should be
returned to the makers. The slightest sus-
picion of scraping in a condenser used in a
powerful receiver is the cause of intermittent
background noise which is sometimes ex-
tremely difficult to trace. '

Fuses.

For the main fuses of an A.C. set it is
usual to use types capable of carrying twice
the current normally required by the set.

As fuses are usually rated to blow at twice
their carrying capacity, an ample factor of
safety over the initial heavy current taken
when switching on the set is provided.

T

The standard colour code for fuses is :—

Black, 60m.a.; grey, 100 m.a.; red,
150 m.a. ; brown, 250 ; yellow, 500 ; green,
750 ; dark blue, 1 amp.; light blue, 1.5
amps. ; purple, 2 amps. ; white, 3 amps.

Grid Bias Supply.

Grid bias can be derived either from a
separate metal rectifier and smoothing cir-
cuit, or from the main high-tension supply
in which the high-tension voltage is robbed
of a few volts for the grid bias.

Fig. 8 shows one; of the most convenient
methods to employ, particularly in a multi-
valve receiver, since the arrangement of
wiring is considerably simplified and the

F16. 8.—The nost usual auto-bias arrangement
with separate resistances and condensers {n each
cathodo lead.

adjustment of grid bias for any particular
valve is easily accomplished. The system
consists in placing a resistance, shunted by a
condenser, between the cathode of any par-
ticular valve and the negative high-tension
terminal. The grid returns, of course, are
taken to the negative bigh-tension terminal
which is the main earth busbar, and not to
the cathode.

An alternative arrangement is shown in
Fig. 9 in which a main bfas resistance is
included in the negative high-tension lead,
and is tapped off at various points for the
respective bias voltages. In some cases, it
is found necessary to decouple the grid
circuits in a similar manner to that used for
high-tension supplies, and separate high
resistances and condensers shown at R, C,
and R,, C, respectively are included.

Fia. 9.—A common auto-bias resistance fn

series with the main negative high-tension lead

tapped off for various bins voltages. Decoupling
resistances and condensers aro also shown.

Muﬁmﬁ THE MASTER VALVE
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The circuits given in Figs. 1, 2 and 8 show
how these principles are applied in practice.

Wken testing automatic bias voltages it is
essential to use an exceptionally high re-
sistance voltmeter, as otherwise the load
imposed will totally unbalance the voltage
and give a false reading. It is best to check
the bias voltage by measuring the resistance
and measuring the current which passes
through the resistance with a milliammeter,
working out the actual voltage from the simple
Ohm’s Law equation.

The components used for auto-bias can
readily be isolated from the circuit and
tested.

Hum.

Pure inductive hum can originate in a
recciver itself and also outside the set.
Hum which has its origin in a receiver is
due cntirely to incorrect design. The most
prolific cause is inadequate smoothing, and
the cure is just a matter of increasing the
smoothing by using more efficient chokes of
high inductance and increasing the capacity.

um which still persists is then invariably
due to induction caused by relatively strong
fields adjacent to grid wires, or even inter-
action amongst the low-frequency compo-
nents and the mains transformer or smoothing
chokes. This is easily detected by moving any
components or leads which are suspected of
causing trouble, and seeing if this has the
effect of increasing or diminishing the hum.

Care must be taken particularly with regard
to long leads connected to the input of the
amplifying portion, as, for example, the pick-
up connection. An earthed screen lead will
usually cure the trouble. It sometimes
happens on-a set with which an external
pick-up is used that the mains lead is brought
too near to the pick-up or even to the aerial
or earth lead of the set. In this manner
hum is sometimes introduced, and the remedy
of course is obvious.

Instability.

When uncontrollable oscillation occurs
it may be due to either induction between
components or feed-back.

An indication of which of these alternatives
is present can frequently be obtained as
follows. Tune the set to about 800 metres
and reduce the efficiency of the high-frequency
valves—dropping the voltage on the screen-
ing grid is advisable—until the oscillation
ceases.

If tuning to the lower end of the wave-
length scale causes reappearance of the
trouble, more screening is required ; oscilla-
tion at the top end will mean that the de-
coupling is inadequate.

Don’t forget that H.F. interaction may be
caused by wavechange switch rods and the

BETTER TRADE WiTH THE

rotors of gang condensers. These should be
earthed between the different sections.

Failure of H.F. decoupling condensers,
the use of inductive condensers where non-
inductive are essential, and even the connec-
tion of a condenser the wrong way round
are frequently responsible for trouble.

The way a condenser is connected is
sometimes a deciding factor, because if the
outside electrode is connected to the earthed
side of the circuit screening is enhanced.

Oscillation may be caused by leads to the
speaker lying near and parallel to aerial,
carth or pick-up wires.

Sec also Motor-boating.

Interference.

Effects which are introduced either through
the mains connection or by high-frequency
radiation are best dealt with together. There
is practically nothing which can be done in
the set itself, and the trouble has to be cured
by eliminating it at its origin.

Some of the most usual sources of inter-
ference are sparking at the brushes of motors,
contactors, or similar controls, and vibrating
interrupters such as tremblers on induction
coils.

In the majority of cases interference can
be prevented simply by the use of fixed
condensers which form a low impedance path
between the origin of the disturbance and
earth.

The simplest case is that of sparking at
motor brushes. Interference of this type
can be eliminated by connecting cach brush
to earth through a fixed condenser of 0.1 mfd.
or a 0.01 mfd. can be connected between
the two brushes. High insulation types must
be used.

Interference is frequently increased by
radiation from the supply mains. In this
case the trouble can be cured by what is
known as a centre point earth system.
Two condensers are connected in series and
placed across the leads, the junction point
of the condensers being taken to earth.
A centre point earth may be used at either
end of a pair of leads.

On rare occasions HL.F. chokes have to
be inserted in the supply leads to a set. In
this case the chokes are preferably placed in
an earthed metal box, while the condensers
are arranged on the set side of the chokes.

Interference from sparking plugs or dis-
tributors and magnetos on petrol engines
can be reduced by using screening over the
exposed portion of the electrical circuit.
The high-tension leads may have a length of
wire wrapped closely round them, the wire
being earthed to the frame, while a metal
screen can also be placed over the tops of
the plugs and the distributors.

Adequate insulation, of course, is necessary
and thick rubber cable should be used for
the leads. Small apparatus which is the
subject of tremendous electrical disturbance

BETTER RADIO BRIGADE
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may require to be enclosed in an earthed
screen, while centre point earth condensers
and even chokes may be necessary.

Gas discharge tubes used for charging
rectifiers also generate oscillations which
cause interference, and these can easily be
prevented by a fixed condenser from
0.001 mfd. to 0.01 mfd. connected between
the anodes and earth. Each particular
example of interference usually requires
individual treatment, and the simplest
remedy should be tried first until a complete
cure is effected.

The first rule is always to disconnect the
aerial from the receiver, and then the earth, to
determine if the interference is being picked
up on the radio-frequency side of the set.
Interference which comes in strongly with
the aerial connected, and is almost absent
without the aerial must be eliminated at its
source.

Disturbances in a set which are not affected
by the aerial may be purely inductive eifects
in the receiver, or alternatively, they may
be introduced through the supply mains.

Mains Units.

A mains unit consists of a smoothing ecir-
cuit and a voltage distribution arrangement.
In the case of an A.C. mains unit it includes,
in addition, a rectifier.

A smoothing circuit consists of an induc-
tance in the form of an iron core choke and
two condensers. Fig. 10 shows three typical

filter is properly designed it gives far better
smoothing than the arrangement of Fig. 10
(a).

An arrangement which is not used to a
very great extent is shown in Fig. 10 (¢) in
which a choke is included in each leg.
Sometimes these two chokes are wound on
the same core, and the actual mode of opera-
tion is somewhat involved.

Faults can occur in the smoothing circuits

AQ AINS UNIT
SET K JRENERT
E o SETES i oE
T S |
4L
Fia. 12.—Essential safety condenser for the

earth connection of a D.C. mains unit.

of mains units. The chokes and condensers
should be tested in the manner described for
the components in question.

It is a good plan never to connect a mains
unit to the supply without a load on the
oufput since this reduces peak voltage on
the condensers and tends to prolong the life.

Fig. 11 shows two basic systems of voltage
distribution. It will be seen that the output
of the filter is shunted by a resistance R1, the
full positive tapping being shunted by a con-
denser C8. An intermediate tapping is taken
across the resistance R1 which acts as a

Oo——FT VYT 2

[e:

T T T

i

(2)

(b)

FIG. 10.—Three examples of fundamental smoothing olrcuits comprising iron cored ohokes
and large condensers.
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F1a. 11.—Shows two voltage distribution systems. (a) Potentiometerjorjoonstantiload
mothod. (b) Serles resistanco method. x4 %@, L Wit

smoothing circuits. The first (a) is the most
usual. It is sometimes referred as a simple
pi. The first condenser Cl takes the feed
from the supply, and the second one C2 feeds
the output.

A double pi filter is shown in Fig. 10 (b),
and it is essentially two pi filters with a
common condenser. Provided that this

potentiometer, this in turn being shunted
by a condenser C4.

Fig. 11 (b) indicates an alternative form in
which the voltage is dropped for the inter-
mediate tapping by means of series resist-
ances R1 and R2, each shunted to earth by
condensers C4 and C5. The values of the
resistances R1 and R2 are sometimes made

Muliard master rADIO
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variable, taking the form of carbon eom-
position resistances or wire-wound types.
The actual values obtainable are very fre-
quently such that they suit the normal con-
nections of typical receivers, and the arrange-
ment shown in Fig. 11 (b) is the basic
principle of what is known as decoupling.
When the values are fixed, however, it
frequently happens that they do not suit a
receiver, in which ease additional decoupling
resistances are necessary.

Scraping noises in an eliminator are some-
times caused by faults developing in the
resistances, and these should be carefully
checked.

The components of an A.C. mains unit can
be tested as indicated in the apprépriate
sections. It is more important in the case
of an A.C. unit than in the case of a D.C. unit
not to conmect it to the supply without a
load on the output, since the first condenser in
the filter circuit is subjected to much greater
peak voltages than in the case of a compara-
tively smooth D.C. output on which there is
only a commutator ripple.

It should be particularly noted when using
a D.C. mains eliminator consisting as it does
of a filter and voltage divider, that the earth
connection is not made directly to the re-

Motor Boating.

Motor boafing or a continuous definite
frequency “ plopping " sound is due to inter-
action of circuits, and it can invariably be
cured by decoupling of the circuits in
question.

Sometimes the reversal of the secondary
winding of a low-frequency transformer will
effect a cure, since it changes the phase
relationship, but this is not recommended
as it may affect the quality appreciably.

There is no golden rule for determining the
value of a decoupling resistance, as it is
largely a function of the impedance of the
valve with which it is working, and also
whether the valve i carrying radio-frequency
or audio-frequency components, or both. A
large increase in the decoupling resistance is
accompanied by a corresponding fall in the
effective anode voltage with loss of power.

A fairly simple way of determining which
anode circuit needs decoupling, if any doubt
exists, is temporarily to isolate it from the
power supply, and connect it to a separate
external battery. The same process applies,
of course, to grid returns.

Motor Radio.

But for the need of the suppression of
interference originating in the care itself;
the fitting of a motor radie receiver is usually

BREAKER AND
DISTR!BUTOR

F1a. 13.——A typical ear ignition |
circuit showing how suppressor
resistances and condensers should
be added to prevent interference
with a receiver fitted to the car.
The special heat and wvibration-
proof resistors should be connected
as close as possible to the sparking
plugs and the distributor and the
high voltage condensers G, and
O3 should be near the sparking
points.

ceiver, but it must be taken through a mica
insulated condenser as shown in Fig. 12.
This condenser is frequently incorporated in
D.C. mains units. Its object is to prevent
accidental short circuiting of the mains by
‘connection to earth. It should be noted
that in some cases, and particularly on a
three-wire system, that the positive main is
earthed.

When dealing with mains units or mains
sets employing a really large output valve,
it 1s essential not to conncct the high-tension
supply before the filaments and cathodes are
really hot. Exceptionally large valves really
réquire a delay action switch, examples of
which are now available. Sets run from
D.C. mains are identical in operation with
those worked from A.C. supplies. The only
difference lies in the filament circuits.

THE NAME YOU ALL
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a matter involving only straightforward
practical problems.

High sensitivity and robust construction
are the primary requisites of a car receiver.
The acrial will be small and the car may
be used at a considerable distance from
receivers in unfavourable areas.

Again, high amplification allied with
effective automatic volume control is neces-
sary if screening effects are not to mar
reception.

Filament current is taken from the ecar
battery and H.T. may be derived from an
interrupter unit. When results are poor the

KNOW
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battery should be checked for voltage and
the contacts of the interrupter in the H.T.
unit examined.

The aerial may consist of a few strands of
insulated wire unobtrusively mounted on the
¢ ceiling ’ or one of the proprietary lines,
such as a special plate fixed under a running
board.

Interference is principally caused by the
ignition circuit comprising the coil or
magneto, the distributor and the sparking
plugs. Suppressor resistances should be
connected as close as possible to the distri-
butor and plugs as shown in Fig. 13.

These resistors should have a value of
about 20,000 ohms, and it is advisable to use
the special heat- and vibration-proof types
made for the purpose.

The spark at the interrupter of the coil
(in the distributor box) should be * stlenced
by a 1 mfd. condenser (high-voltage type).
The generator brushes are also liable to
create disturbances and should also be shunt
by the 1 mfd. condenser. Both these con-
densers should be connected as close as
possible to the sparking points (see C1
and C 2 in Fig. 13).

Static may be induced into the receiver
from wires such as those running to interior
lights. These wires should be replaced by
ones with earthed screens or a special filter
obtained from one of the firms specialising in
this kind of apparatus.

Motors, Spring.

Most troubles with spring motors are
usually associated with the governor me-
chanism starting with a little jerky action
which gives rise to uneven running.

. Practically all governors are controlled by

“a leather pad working on a friction disc.
If this becomes dry and hard, uneven running
results. Proper lubrication almost im-
mediately rectifies the trouble. If the
leather has become very worn and hard a
new piece should be fitted.

The motor should be kept well lubricated.
Special oil for this purpose is available and
only this should be used. Uneven running,
recognisable by inconsistency of pitch, may
also be due to worn or slack bearings. This
can be determined by Presing on the turn-
table, when any lateral movement or ghake
will be readily apparent.

Most records are intended to run at 78
r.p.m. The speed adjuster should, therefore,
be capable of running the turntable at just
below 78 to just above 80.

The easiest way to check the speed is by
means of a stroboscopic disc. This is used
either in conjunction with a ncon lamp or an
incandescent electric lamp operating on an
alternating current supply. Stroboscopic
discs consist of circles of dots which when
viewed by interrupted light appear sta-
tionary at certain speeds, depending upon

81

the frequency of the electrical supply, the
number of dots, and the rate of revolution.

Motors, Electric

Electric motors can be divided into two
classes, induction motors without brush
gear, and universal motors with brush gear.
Gearless induction motors require practically
no attention with the exception of occasional
oiling or greasing according to the type of
bearings fitted.

Motors with brush gear require occasional
overhaul, which involves merely cleaning of
the commutator by removal of any loose
carbon dust, and perhaps the removal of the
brushes from their holders, and the general
clearing of particles of carbon from the
actual holders themselves.

Gearing arrangements and governors with
friction controls require exactly the same
treatment as those of clockwork motors.
When installing an electric motor, it is
usually found necessary to earth the frame,
as a protective measure against shocks from
the metal turntable and also in the elimina-
tion of interference with the amplifier.

Oscillator, Detector-.

Octode, heptode, H.F. pentode, and screen-
grid valves are all used for frequency-chang-
ing or ‘‘ mixing " and fulfil at the same time
the functions of first detector and oscillator
in superhets.

The octode valve consists of a central

.+ 200V,

+85v

E—;

Avcl— ]’"

Fi1a. 14.—How a mains type octode valve is used
as a combined first detector and oscillator with
electronic coupling.

cathode, six concentric grids and an anode
surrounding the whole assembly. The
cathode and first two grids are utilised to
form a triode oscillator. A * space charge ™
of electrons pulsating at the oscillator
frequency occurs between the third and fourth
grids and forms the ** cathode®’ for the H.F.
pentode part of the valve—that is the four
remaining grids and the anode. On its way
tothe anode the electron stream is modulated
by the radio frequency signal which is applied
to the fourth grid.

The heptode frequency-changer operates
on exactly the same principle, the detector

M&Ehm THE MASTER VALVE
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or mixing section, however, i being the
equivalent of a screen-grid valve instead of an
H.F. pentode.

The great advantage of these valves is that
variable-mu characteristics are obtained and
consequently more effective A.V.C. in small
receivers is possible. Also radiation is
reduced. -

A typical octode circuit is given in Fig. 14.

120~
150

== VOLTS
Ce

Fia.

heptode is used as a combined detector-oscillator or frequency-changer. ]
the connections for using an H.F. pentode for the same purpose are indicated.

Values are R.1, 250 ohms; R.2,12,0000hms.;
C.1, .1 mfd. ; C.2, .001 mfd.

In the heptode circuit in Fig. 15 the com-
ponent values are R.1, 500 ohms; R.2,

50,000 ohms; C.1, 50 mmfd.; C.2, .01
mfd.; €38, .1 mfd.; C4, .1 mfd.; C.5,
.0001-3 mfd.; C.6, .1 mfd.

An H.F. pentode may be used for frequency
changing as shown in Fig. 16. The radio
signal is introduced at the normal grid while

RS
AAA, T

C’T {# |
frs Fc J,
F16. 17.—The triode-pentode which is virtuallg

two valves with a common cathode is employe:
for frequency-changing in this manner.

the valve is caused to oscillate by means of
the tuned circuit connected across the valve
and the coupling coil in the cathode circuit.
When the same system is used in connection

FAMOUS
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with battery valves, small H.F. chokes are
placed in the filament leads.

The triode-pentode is another _popular
frequency-changing valve, although it is not
actually a ¢ combined *’ mixer as it comprises
two separate values in ome ** bottle ”—a
triode oscillator and an H.F. pentode first
detector. Only the cathode is common to
both sections. Variable-mu characteristies
are possessed by the pentode section.

Values in the typical triode-pentode circuit,
Fig. 17, are : R.1, 1-2,000 ohms ; R.2, 50,000

15.—On the left is a oircuit (simplified as regards coil switching) showing how a

In F16. 16 éright)

ohms.; R.3, 500 ohms; R.4, 60-70,000
ohms; R.5, 7,000 ohms; C.1, .1 mfd.;
C.2, .1 mfd.; C.3, .0005 mfd. ; C.4, .0003
mfd, ; C.5, .001 mfd.

Pick-ups.

A good pick-up is usually characterised by
a small light armature which is fairly freely
mounted. This means that little force is
required to move the armature. It results in
minimum record wear and good bass repros
duction, since large amplitudes are then
permissible.

Two types of fault can develop in a pick-
up, electrical trouble due to the winding,
and displacement of the armature. If the
armature gets out of centre, it will almost
certainly hit one of the pole pieces. This is
recognisable by loss of volume and thinness
of tone. The higher frequencies will repro-
duce but there will be no bass response.

If, when the needle is felt with a finger,
the movement seems restricted in one
direction and frce in the other, and if it is
accompanied by a * ploppy ” sound in the
speaker, it is a good indication that the
armature is fouling the pole pieces. Mere
inspection of the pole system with the cover
of the pick-up removed does mot always
show a displaced armature.

A winding can break down completely,
or it can develop short circuited turns. Short
circuited - turns give the same symptoms as
an armature touching the poles, but the
needle test described is not applicable.

Sometimes the clamping screw thread

IN RADIOC
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36 RANGES with One Instrument
A.C. RANGES

Current Voltage
0-12 amps. 0-1,200 volts.
‘ o- 6 o- 6oo ,,
0- 0.12 ,, 0- 480
o- 0.6 ,, 0- 240
0-120 milliamps | o0+ 120 ,,
o- 60 ,, o- 6o ,,

o~ 12

| o
D.C. RANGES

Iy s fe
The Universal Avometer gives no less than

36 ranges of direct readings (A.C. and D.C.) Current Voltage Resistance

of current, voltage and resistance. The *0-12 amps. | *0-1,200 volts. *o-x megohm.

movement is dead-beat and a mirror on the o-6 o- 600 ,, *0-100,000 ohms.

5-inch scale obviates parallax errors. The FoNEzarliEo™ 120 & *0- 10,000 ,,

world’s largest and most important radio 0- 6oom.a.| 0- 60 ,, *o- 1000 ,,

and electrical undertakings depend on the *o- x20 ,, *o- 12 ,,

unfailing precision of the Universal Avo- o- 6o ,, o- 6 , .

meter. It is the ONE instrument that facili- *o- 12, |*O- L2, . * Indicates the

tates EVERY test. o- 6, o- 600 millivolts | thirteen ranges
*0- 120 " of the D.C.

Write for Fully Descriptive Pamphlet.
12 Gns.

Also the |3-range D.C. Avometer, 8 Gns.
Deferred Terms if desired.

YALVE TESTING A -
Simplified with the vo APIERT

RETAIL
No more grovelling about inside the set. Every CO%?LQ;E
valve test made with ease externally on the bench. A D G0
A switch and link enable anodes, grids, screens, P '; 2 P?P h
filament or heater currents and voltages to be £ g l“g dw}or
measured. The currents and voltages of any S.204Y s“;ing
circuit can be taken simultaneously or separately. equipment 716

The Automatic Coil Winder & Etectrical Equipment Co., Ltd.
Winder House, Douglas Street, London, S.W.I. Phone : Victoria 3404-7

60 Avometer.

egd.,
rade Mark
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SERVICE WITH HIVAC

The materials and methods of con-
struction employed in the manu-
facture of Hivac Valves have created
confidence and brought satisfaction
to manufacturers of aceivers, to
servicemen for replacements, to
home constructors and to dealers
for steady sales.

We state without fear of contradic-
tion that even the most critical can
find no fault with the design, char-
acteristics, construction, appear-
ance and particularly the perform-
ance of any battery or mains valve
in the complete Hivac range.

HIVAC VALVES COMPARATIVE TABLE

2- VOLT BATTERY VALVES.

HIVAC

H 210 H.F. Amplifier ... o0 3/9
D 210 Non-Microphonic Detector 3/9
| DDT 220 Duo-Diode-Triode 7/-
L 210 L.F. Amplifier ... . 3/9
P 220 Small Power 5/6
PP 220  Medium Power . 6/6
PX 230  Super Power 7/6
Y 220 Medium Power Qutput Pen Type 10/6
Z 220 Super Power Output Pen. Type 10/6
B 230 Class “B” o = . 10/6
DB 240 Driver Class *“B " .. 15/8
QP 240  Double Pen. Type for Q P P . 19/6
SG 215 Screen Grid B .. 10/6
| 8G 220 High Slope Screen Gnd .. 10/6
VS 215 Variable-Mu Screen Grid .. 10/6
| HP 215  H.F. Pentode Type .. 10/6
VP 215 Vanable-Mu H.F. Pen. Type ... 10/6
4-VOLT MAINS

AC/HL Detector © 9/6
AC/SHT Duo-onde—Tnode .. 12/6
AC/L Small Power ... 12/8
AC/Y Output Pentode Type .. 15/6
AC/Z High Slope Qutput Pen. Type 15/6
AC/SL Screen Grid Amplifier .. ... 13/6
AG/SH  High Gain S.G. Amplifier .. 13/6
AC/VS Variable-Mu Screen Grid .. 13/6
AC/VH  Variable-Mu High Gain S.G. ... 13/6
AC/HP  H.F. Pentode Type .. 13/6
AC/VP Variable-Mu H.F. Pen. Type . 13/
UU120/350 Full Wave Rectifier (L.H.C.)... 10/6
UU120/500 Full Wave Rectifier (ILH.C.) ... 15/-
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wears slack and the needie is not clamped
properly. This gives rise to chatter. There
18 no real cure for this. Undue wear can be
prevented by using less force in screwing up
the needle clamp.

Continuity of winding and the possibility
ofone side of the winding being joined to earth
or frame can be tested by one of the con-
tinuity testers.

The leads from a pick-up should prefer-
ably be screened, particularly with a pick-up
which employs a single coil, or one which has
a very high impedance. Omission to scrcen

OFFSET. 7 2
HEAD

F1q. 18.—These three sketches show the correct
position of a piok-up with respect to the record,
and how to connect an external volume control.

the leads of a pick-up may be the cause of
instability or bad hum in the amplifier.

When the volume control is situated on
the motor board itself and does not form
part of the receiver, the leads to and from
the control should be similarly screened.

If a new volume control has to be fitted to
a motor board, great care should be taken to
see that one of the correct resistance is ob-
tained. A volume control with too low a
regsistance will cause a serious cutting of
top, and in some cases it may reduce the
output of the pick-up very considerably.

To ensure correct playing and minimum
record wear, carrier arms and tone arms
should be fixed so that most accurate tracking
is obtained. By tracking is meant relation-
ship of the pick-up or sound box to the
record grooves. Theoretically, the movement
of the needle should be in a plane at right
angles to a tangent drawan at the point of
contact in the groove. It is obvious that the
longer the tone arm the more accurate will
be the tracking. Even better tracking is
obtained by means of an offset tone arm,
the head of the arm carrying the pick-up
pointing slightly inwards towards the centre
of the record. :

The needle angle is also a matter of im-
portance, and this should neither be too flat
nor, on the other hand, too steep. The
accompanying diagram, Fig. 18, shows suit-
able positions for pick-ups and carriexr arms
in their relation to the record.

It is important to see that a pick-up is
not capable of side movement with respect
to the carrier arm, as chatter may be set up
which causes bad reproduction on heavily
recorded passages.

Portable Receivers,

There is no basic difference between
portable and the ordinary types of receiver.
The absence of an earth connection, however,
and the general compact nature of the
receiver generally makes it somewhat less
stable.

Some portable sets, unfortunately, are not

’

NEEDLE ANGLE
WITH RECORD ,~_

TO
AMPLIFIER

-0

well designed and they operate rather in-
cfficiently. This is generally due to the fact
that the high-frequency and low-frequency
currents are not properly separated—a
fundamental principle underlying set design.

When most of the components are contained
within the field of the frame aerial it follows
that there is a great possibility of high-
frequency energy being picked up by portions
of the circuit connected to the low-frequency
amplifier. For this reason, a good portable
receiver should be very efficiently screened,
and this applies to such portions as the
leads connected to the speaker. These leads
very frequently run near to the turns of
the frame aerial.

The set is tested through in exactly the
same way as an ordinary receiver, but the
merc connection of test meters aud leads
or anode adaptors may introduce sufficient
stray coupling to make the set oscillate.

Low-frequency oscillation at an inaudible
frequency causes loss of amplification and
general thinness of quality and is not easy to
detect. It should never exist in a properly
designed receiver. It is caused by inter-
action in the low-frequency stages.

Many portable sets are actually designed

Mullard MASTER RADIO
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on compromises and certain practices are
frequently adopted which are theoretically
unsound, in order to stabilise a set.

One of the commonest forms of trouble is
due to interaction both in high-frequency
and low-frequency stages upon the high-
tension battery’s becoming exhausted which
increnscs the internal resistance. For this
reason, it is important that the detector
valve is adequately decoupled.

It is also essential tp keep the high-
frequency energy out of the amplifier, and a
by-pass condenser in the anode circuit of the
detector valve is most necessary.

Public Address.

A successful public address demonstration
is one of the best forms of advertisement
which can come to a dealer. It does much
to enhance his business reputation. Un-
fortunately the converse is true, and failure
of public address does untold harm. It is
absolutely essential to make quite sure that
any public address demonstration will be an
unqualified success from the outset.

There are only two important points
which need to be watched. The first is
meticulous care in the connection of the
apparatus and the wiring of the amplifier.
The second is the use of adequate power.
Without sufficient power, a public address
system is doomed to failure.

A good powerful demonstration receiver
which seems to be excellent in the showroom
is utterly useless for public address. A set
which is overpowering in the showroom
becomes a mere whisper in a hall or an open
space. It is essential, therefore, to use
special apparatus for public address work.

Public address arrangements can be divided
into three sections, broadcast reception,
gramophone reproduction, and microphone
reproduction.

When radio reception is contemplated, the
main receiver must have an ample reserve of
sensitivity on the high-frequency side.
Preferably, it should be capable of working
from a frame aerial or a short length of wire
hung across a room, unless it is definitely
known that a large aerial is available.

At a really important demonstration it is
advisable to duplicate the apparatus: One
faulty connection can ruin a demonstration
completely.

It is necessary to build special apparatus
for public address work, but an ordinary
receiver can be utilised for the first part of
the reccption. This, of course, must be
followed by a really powerful power am-
plifier. Each stage of the latter should be
completely screened, and this again should
have ample reserve power.

Unless it is definitely known that A.C.

THE NAME

mains arc available, it is best to utilise a
generator, since anything from 400 volts
upwards is required.

Where gramophone reproduction is con-
cerned, a pick-up jack of an ordinary receiver
may be used for the first part of the amplifier,
being followed, of course, by a power bank.
The leads to the pick-up must be completely
screened and earthed. The output side of the
amplifier must be kept well away from the
input connections.

With microphones even greater care is
necessary. Connecting a microphone to the
pick-up jack of an ordinary set is not advised.
Very considcrable amplification is necessary,
and unless the low-frequency side of the
receiver is eompletely scrcened, and this is
unlikely, trouble may be experienced. It is
preferable to build a spccial amplifier for the
initial stages.

Amplifiers are conveniently built into stout
tin-plate cases with screencd compartments
for each stage. Adequate decoupling is
necessary, and volume controls on the first
and second amplifiers are desirable.

In arranging speakers in a hall for de-
monstration purposes, it is general to place
them so that they all point in the same
direction. One successful arrangement con-
sists in hanging them from the roof with the
horns pointing slightly downwards.

No trouble is experienced with broadcast
or gramophone reproduction. Where micro-
phones are concerned, however, great care
must be taken in the placing of them. They
must be so arranged that no sound waves
from the speakers can fall upon them, as
otherwise continuous ringing or howling
will be obtained. The less resonant the
microphone, the less howling.

Only first-class microphones should be used
for public address work. These are cxpensive
and insensitive, but they should certainly be
employed. The greater the number of people
in the hall the less will be the tendency to
howl back, owing to greater absorption.

From two to three times the volume of
sound which fills an empty hall will be
required to fill it when the seats are occupied
by a large number of people. If the music is
to drown the general room noise of talking or
dancing, then even greater power will be
necessary. A speaker which is only just
audible at the bottom of an empty room
will be quite useless during a demonstra-
tion.

Dealers who are bound to give a demonstra-
tion and feel that they have not the neceasary
power should, without hesitation, apply to
firms who manufacture public address
equipment for the loan of suitable gear.

Q.P.P.

In anordinary amplifier the valve is worked
about the mid point of its characteristic.
When two valves are used in push-pull the
same principle is adopted. In quiescent

THEY ALL KNOW
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working, however, the valves are biased to
the bottom of the straight portion of the
characteristie.

On one half eycle the operating point is
swept along the entire length of one charac-
teristic, and a similar effect takes place with
the other valve during the second half-
cycle.

Normally, the quiescent current is negli-
gible and the amount of current flowing
during operation is obviously proportional
io the signal strength.

This system, known as Q.P.P., an abbrevia-
tion for quiescent push-pull, ¢an be arranged
with two ordinary triodes or pentodes. The
fundamental cireuit is shown in Fig. 19.

To obtain sufficient grid voltage to swing
ihe operating point over the entire character-
istie, it is necessary to use a high step up

R!
Fi1¢. 19.—The Q.P.P. r
input transformer ——
Tl is _ decoupled Cl &=

through R1 and Cl.
The resistance R2 in
the grid bias lead
prevents instability,
while C2 and R3
form a tono correc-
tion to the centre
tapped matching
choke T2. The
quiescent currents
of the output pen-
todes are matched
by individual adjust-
ment of the priming
grid voltages.

LQ,QQ.(—“"——”\/\/\/'

As the H.T. battery runs down, it is
necessary to readjust the bias to prevent
distortion. Sometines a large fixed resist-
ance is put in shunt with the grid battery so
that this runs down at the same rate as the
H.T. battery.

The optimum load conditions for a Q.P.P.
stage are different from those of an ordinary
amplifier. Accordingly, when used with a
standard speaker a step-down centre-tapped
matching choke is generally used. The
correct ratio can Dbe calculated from the
standard formula.

Rectification.

When an A.C. supply is available, a
smoothing circuit and voltage divider may
be energised through a transformer and
rectifier, that is, either a valve or a metal

- O T

=)

transformer—usually one with a ratio of
about 10-1. This is of the centre-tapped or
push-pull variety.

For a useful output direct from a detector
it is usually better to use two pentodes in the
output stage. To prevent distortion, these
should be matched (makers will supply pairs)
and final adjustment should be made by means
of the priming grid voltage.

So as to stabilise the circuit, a fixed
resistance of 100,000 to 150, 000 ohms
(R2, Fig. 19) is connected in the common
bias lead. A correction circuit in the form
of a fixed condenser C2 and resistance R3
is also generally placed between the anodes
to minimise pcak voltages and correct over-
emphasis of high notes.

A fixed resistance of about 50,000 ohms
is frequently placed across the primary of the
input transformer to prevent destructive
surge voltages.

= Y nr

rectifier. Fig. 20 shows the basie cireuit
for half and full wave rectification.

The input transformer i3 designed to
operate from the supply mains and it is pro-
vided with two secondary windings. The
first suits the filament of the valve and is
frequently centre tapped. In the case of the
half wave rectifier as shown in Fig. 20 (a) a
single winding is used, one end going to the
anodé, and the other forming the main
negative high-tension terminal. The posi-
tive terminal is the filament or centre tap of
the filament winding.

Fig. 20 (b) shows an almost identical
arrangement for a full wave rectifier, i.e., a
double anode valve. 1In this ease, the high-
tension secondary winding is centre tapped,
the outers going to the two anodes, and the
centre tap forming the main negative
terminal of the high-tenswn supply. When
a metal rectifier is employed the input trans-

Muﬁam THE MASTER VALVE
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former has only one secondary winding, since
there is no filament to heat.

Three forms of rcctifier circuits are
employed. In Fig. 21, (a) shows a simple
half wave rectifier in which the rectifier is
connected to one of the leads from the
secondary winding, the other lead forming
the negative terminal. The more gencral
arrangement, however, is shown in (b), in
which the metal rectifier has four terminals.
The unit actually contains four separate
elements connected on what is sometimes
called the Gratz system. Some form of
bridge arrangement is actually employed.

The third method is shown in Fig. 21 (c)
and is known as the condenser doubling
method. It employs a special double metal
rectifier unit, the high-tension being derived
from the outer terminals of two con-
densers connected in serics. The A.C.
voltage is connected to the centre point of
the rectifier unit and the centre point of the
condensers. The effective output voltage is
about double the input voltage.

The introduction of indirectly-heated recti-
fier valves with separate cathode connections
enables voltage doubling circuits to be used.
Fig. 22 shows the connections for such a
valve used without a mains transformer.
The advantage is two-fold : a high output is
obtained and no transformer is necessary.

The capacity of the reservoir condenser

=

{a)

affects the output regulation and a large
value is preferable.

Metal rectifiers are practically free from
trouble. On no account should they be
dismnantled, since the success of a rectifier
depends largely upon its mechanical as-
sembly.

The easiest way to test a rectifier is to
connect it to an alternating current stépply and

provide an artificial load on the D.C. side in
——0-
o =
~ D.C.
=
02

O+

F1a. 22.—Indirectly-heated cathode rectifiers are
available suitable for \1153 in voltage-doubler
circules,

the form of a resistance with a milliammeter
included in the circuit. The makers rating
should be referred to, and if, for example,
with a 200-volt input 20 mn.a. should be
obtained at 160 volts, the calculated resis-
tance which passes 20 m.a. at 160 volts

, =

(b)

Fia. 20,—Half and tull wave valve rectifler circuits.

R |

(b)
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Fia. 21.—Hair wave, tull wave, and condensor doubling metal rectifier ofreuita,
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should be connected to the output in series
with a milliammeter. The value of this
resistance is worked out, of course, from
Ohm’s Law, the value being given by the rated
output voltage divided by the rated output
current. In the example quoted, for 160
volts at 20 m.a., 8,000 ohms would be re-
quired.

The steadiness of the milliammeter needle
should be carefully watched. Slight tremor
may be experienced owing to the unsmoothed
nature of the current, but there should be no
violent needle kicks either up or down. If
there are it indicates some trouble in the
rectificr which shonld be returned to the
manufacturers for their examination.
Resistance-capacity Coupling.

In resistance-coupled amplifiers the anode
resistance should be two or three times
the resistance of the valve, and the following
grid leak should be about four times the value
of the anode resistance.

The value of the grid leak automatically
gives the correct capacity of the coupling con-
densers.

Here are the condenser values to be used
for 90 per cent. bass reproduction:—5 meg.
leak, .0015 mfd. condenser; 8 meg., .002 mfd.;
2 meg., .008 mfd.; 1 meg., .0065 mfd.;
.5 meg., .015 mfd.

Resistance Feed System.

The performance of a small transformer is
always improved by removing the steady
anode current from the primary winding.
In the case of a special nickel alloy trans-
former which has a high incremental per-
meability, it is essential.

The transformer should be connected as
shown in Fig. 23. This indicates alternative
arrangements which vary the ratio by making
an ordinary transformer an auto trans-

+ HT

higher must be the value of the resistance.
The feed condenser should be from 0.5 mfd.
to 1 mfd. in capacity.

If a resistance-fed stage suddenly gives
trouble resulting in loss of amplification and
thinness of quality, it may appear at first
sight to be due to shorted turns. On the
other hand, it is more likely to be caused by
failure of the feed condenser. Should this
develop a bad leakage path a direct current
load is imposed upon the primary of the
transformer, the performance of which will
then be completely spoilt. This fact should
be determined by isolating the condenser
and testing it separately.

Resistances.

Resistances can be divided into two classes,
wire wound and composition.

The essential features of a good wire-wound
resistance are sound mechanical construction
with good electrical joints at the ends.
Spaghetti or link resistances should preferably
be connected to their tags by electrical weld-
ing, while adequate protection in the form of
reinforced high-grade sleeving is essential to
prevent trouble due to absorption of moisture,
and mechanical breakage through bending
of the tag.

The only troubles likely to arise in resist-
ances are bad joints and intermittent internal
short circuits, giving rise to noisy operation.
A noisy resistance should be tested by a
silence tester.

The actual value can be quite accurately
determined by measuring the current which
flows through the resistance at a known
voltage. The resistance, it will be remem-
bered, is given by the voltage divided by the
current.

It is essential not to overload resistances.
If a resistance becomes very hot in use, it

F16. 23.—Anode feed system for a transformer giving (A) a direct connection and (B) an
auto-connection, which increases the.step-up ratio.

former, in which the primary and secondary
windings are electrically continuous.

The value of the anode resistance depends
upon the impedance of the valve with which
the transformer is used. Approximately
from 20,000 to 50,000 ohms is a useful range.
The higher the impedance of the valve, the

should be replaced by one of a larger current-
carrying capacity.
Colour Code for Resistors.

The Radio Manufacturers’ Association

standard colour code for resistors entails the
use of colours to each of which 2 number has

fullard master rabio
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been allocated. The colours and figures

are :-
Colour. Figurc. Colour Figure.
Black ... 0 Green ... 5
Brown ... 1 Blue 6
Red oo0 = ) Violet 7
Orange ... 3 Grey ... 8
Yellow 4 White ... 9

The body of the resistor is coloured to
represent the first figure of the value. One
end is coloured to give the second figure of
the value and a spot on the body indicates
the number of ciphers following the first two
figures.

When there is no *“ end ™ colour or spot,
the figure is the same as that of the * body.”

A brown resistor with a green end and an
orange spot has a value of 15,000 ohms.
A resistor with only two colours, for example,
a red body and a green tip would have a
resistance of 2,500 ohms. '

‘Speaker Matching.

For optimum volume and quality the
speaker and output valve must be matched.
Usually an output transformer with a suit-
able ratio is used for this purpose. The
correct transformer ratio can le derived
from the-following formula :—

: o Optimum Load
Speaker impedance
The optimum load can always be obtained

from the valve makers’ rating. The speaker
impedance generally resolves into that of the

impedance of the moving coil. This is not

always known, but as a rough rule it can be
taken as twice the D.C. resistance. If the
optimum load of a valve is not given by the
makers, this can also be taken as twice the
impedance.

When two valves are used in parallel, the
valve impedance is halved. With push-
pull the effective iinpedance is doubled. The
necessary alteration to the cfiective imped-
ance must be made whenapplying the formula.

For example, to match two 2,000 ohms
valves in parallel, using a speech coil with
an impedance of 5 ohms, the correct
transformer ratio is:—

24/390 _y,

With a 4.2 ohms impedance coil and a pair
of 8,000 ohms valves in push-pull, the ratio
is :—

—_—
32,000
24/ #:87
Speakers, Moving Coil.
Speakers can be tested in two different

ways, for faults and for frequency response.
The only satisfactory way of testing the

frequency response of a speaker is to conneet
it to a good amplifier energised either from a
beat oscillator or from a constant note
record. This test will show two qualities of
the speaker, a complete cut off or a resonance.
If the input is kept constant, resonances
will be apparent by a great increase in volume
of certain frequencies. Cut off, of course,
will be shown by the absence of any ap-
preciable radiation.

A good moving-coil speaker should give
excellent radiation at both ends of the scale,
while the characteristic should be reasonably
flat. The response should be fairly level
in the region of 5,000 eycles and above.

Record scratch does not necessarily indi-
cate that a moving coil speaker gives good
top response, because very frequently seratch
frequencies come out well, but frequencies in
the neighbourhood of 4,000 to 6,000 cycles
may show a distinct drop.

An excellent way of testing the bass res-
ponse of a speaker is to utilise a 50 cycles
mains supply. A true 50 cycle note should
be used. It is easily obtained by connceting
a long length of flex to the input of an
amplifier and bringing it near to the mains
leads. A grid lcak should be connected
between the grid and the bias battery.

This arrangement will pick up a large
amount of 50 cycle energy which should lg)e
reproduced by the set in addition, of course,
to the harmonics. A true 50 cycle notc has
a very deep boom, the presence of which can
be almost felt. Even a 50 cycle note of low
intensity produces a mild sensation of deaf-
ness. Turned up to greater volume it
becomes exceedingly unpleasant. A good
speaker should be capable of producing this
effect. If it does not do so, it can be taken
that the radiation at 50 cycles is poor.

While this test is conducted, the diaphragm
should be touched with the hand. This
should practically completely remove all the
50 cycle radiation, leaving only the har-
monics audible. This actually occurs in a
moving coil speaker if the moving coil is
restricted owing to touching the gap. An
excellent laboratory method of centreing the
coil is to supply a 50 cycle input.

A coil should not get out of adjustment in
the normal way. But if it has done so, there
is a possibility of the turns almost shorting
owing to the insulation being scraped off due
to friction in the gap. If this occurs, the
output will fall and the quality will be
ruined.

Faults on input transformers are rare.
They should be tested like output trans-
formers. Y

Speakers, Moving Iron.

Moving iron speakers should be tested in
the same way as moving coil speakers, with
the exception that the 50 cycle test is not
applicable, since practically no moving iron -

VALVES OF TOMORROW FOR THE SETS OF TODAY
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speaker other than an inductor has any
appreciable radiation at 50 cycles.

Faults in moving iron speakers can be
divided into two classes, electrical and
mechanical. In the mechanical class come
fx::ults due to diaphragm fixings and mount-

gs.

Dealing first with the electrical faults,
defective windings, short gircuited turns, or
leakage to frame are all that are likely to
happen. Short circuited turns cause loss
of volume and thinness of quality. Defective
windings give rise to scraping noises. They
should be tested in the manner already
described. *

It is not advisable to attempt to remedy
any defect associated with the adjusting
mechanism unless the unit is of the simplest
reed type. If the tongue or armature is
definitely in contact with a pole piece, no
attempt should be made to rectify this by
bending it. It should be returned to the
makers.

Loose cone clamps or the edge of a dia-
phragm in intermittent contact with the
cabinet or supporting chassis will give rise
to jingles. Close inspection usually reveals
the exact source of the trouble. On
occasions, the seat of the trouble is obscure.
A small flake of mountant which has worked
loose will produce quite an appreciable
buzzing noise, and possibilities of this type
should not be overlooked.

In the early types of speakers the adjust-
ments usually caused thc armatures to hit
the pole pieces with a decided click. This is
not the case in many modern speakers, and
the absence of a loud eclick should not be
regarded as a possible fault.

The resistance of the winding of a speaker
varies greatly with various makes. Alone

" it is no guide to the suitability of a speaker
for any particular valve. What matters is
the effective impedance, this is a function of

the winding and not the resistance alone. -

Many speakers have alternative tappings.
Actual signal tests usually reveal the best
connection.

Where separate models are available with-

different impedances, a low impedance
speaker should be used with a low impedance
or super power output valve. When a
pentode is used, a high impedance is necessary.
The use of a low impedance speaker with
a high impedance valve usually results
in thinness of quality, whereas a high
impedance speaker connected to a low

being in contact with any object such as the
side of a case. A layer of resilient material
such as rubber, felt, cotton wool, or a leather
suspension ring should be employed.

Superheterodyne Principle.

The ordinary method of reception of
broadeast signals consists, first, of ampli-
fying the received energy from an acrial coil
at the frequency at which it is received. This
process is known as high-frequency or radio
frequency amplification.  Energy thus
amplified is then detected or rectified, a low-
frequency component being obtained.

This is not sufficiently powerful to operate
a speaker directly, because speakers are
extremely inefficient. Further amplification
is necessary, and this is carried out by means
of low-frequency amplifiers. The successive
stages of these are coupled either by trans-
formers, resistance coupling units, or choke
coupling units. In some cases, a mixed
amplifier is used, one stage being resistance-
coupled, and the others, perhaps, transformer
types.

Supersonic or superheterodyne reception,
however, is fundamentally different, in that
amplification is carried out at an **inter-
mediate » frequency different from the fre-
quency of the received signal. Signals on
the normal broadcast band are transmitted at
frequencies in the region perhaps of, say,
1,000 kilocycles. This is a comparatively
high frequency. Signals obtained at this
frequency in supersonic reception are con-
verted to another or intermediate fre-
quency by the heterodyne beat principle.

This consists of combining the received
oscillations with oscillations produced
locally by an oscillating valve. When the
two sources of oscillations are combined
and the resultant output is rectified or
detected, oscillations are obtained at a fre-
quency equivalent to the numerical difference
of the two frequencies. In actual practice
the received oscillations are usually combined
wi’h a source of lecal oscillations which give
a frequency difference of 100 to 130 kilo-
cycles. This corresponds to a wavelength in
the region of 2,700 metres.

The high-frequency valves- in a super-
heterodyne receiver are, therefore, arranged
to amplify not at the incoming frequency,
but at a pre-determined intcrmediate fre-
quency, such for example, as 2,500 metres,
For this purpose incoming signals are de-
tected by an ordinary detector valve which is

impedance valve usually causes a roundness
of tone with a loss in the upper registers.

In fitting moving iron units with cones, it
can be taken that as a general rule the best

tions which is tuned to a slightly differ
wavelength from that at which reception A
desired. ‘

also used to detect a source of local oscill!\

results are obtained with a large cone which
is fairly deep. It is important that the cone
- is reasonably light. Every precaution must
be taken to prevent the hard edge of a cone

Instead of the anode circuit of this detector
valve containing a low-frequency transformer,
it contains an intermediate frequency trans-
former tuned to a wavelength in the region

| Mll“&?ﬁ THE MASTER VALVE
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of 2,500 metres. The output of this detector
valve is then amplified by one or more
screen grid stages which are generally
coupled by high-frequency transformers
tuned to the wavelength of 2,500 metres.

Amplification having been carried out at
this frequency, the output from the last valve
is fairly considerable, and this is then de-
tected s0 as to obtain audio frequency com-
ponents.

It will be seen that one great advantage
of this system lies in the fact that there is
no need to have a large number of variable
tuned circuits, since the amplifier always
operates at the same frequency or wave-
length, A very powerful and selective
receiver is obtained which requires only two
controls, that of the input cireuit and that of
the oscillator.

These two condensers are usually ganged,
but this is a matter which should not be
attempted by the dealer as it necessitates
extremely complicated *laws” for the two
condensers. These are frequently obtained
by the use of series condensers connected to
one of the variable condensers. For this
reason, a proprietary ganged superheterodyne
receiver should never be dismantled, as
ganging may be upset, in which case it will be
totally unbalanced.

See also Oscillator Circuits.

Tone Correction.

When a large amount of reaction or regen-
eration is applied to a sharply tuned circuit,
the sharpness of tuning is increased still
further. Im a suitably designed circuit
the reaction can be increased to a point at
which the circuit is extremely critically
tuned. In other words, the resonance
curve becomes highly peaked.

A broadcast transmission consists of
radiation at a given radio-frequency which is
modulated at speech frequencies.  This
produces side bands, as they are called, which
have frequencies equal to the carrier fre-
quency plus or minus the modulated fre-
quency.

For example, a 300 metre transmission
consists of a radio-frequency oscillation
having a carrier value of 1,000,000 cycles per
second, and if this is modulated at 1,000
cycles, the two side bands have a value of
1,000,000 plus 1,000, and 1,000,000 minus
1,000.

In an ordinary tuned circuit the resonance
curve is somewhat flat at the top, and this
flatness extends over a range which would
include all the side bands. Intense reaction,
however, on a low loss copper circuit produces
a marked peak at the resonance point with
very quickly falling away sides.

This means that the upper side bands,

is employed.

that is those produced by the high speech
frequencies, will only be received at far
smaller strength. Accordingly, distortion
i present, the form of distortion being known
as side band cutting. It is apparent by a
marked absence of the higher speech fre-
quencies, therefore, circuits have to be used
which compensate for the side band cutting.

It should be understood that what is
definitely removed from the output can never
be introduced, so that tone correction can
only be applied so long as there is a slight
amount of the frequencies which have to be
corrected- The obvious method of tone
correcting is to employ an L.F. amplifier
which has an exactly opposite or inverse
characteristic to that of the input or detector
circuit.

It is only necessary, therefore, to use
an L.F. amplifier in which one stage, or some-
times several, have a characteristic which is
deficient in bass, so that when a falling
top output is amplified by an amplifier
with a falling bass characteristic, the resultant
output will be substantiaily level.

This is frequently achieved by using an .
extra stage comprising a choke coupling unit
in which the choke has an inductance of
only a fraction of a henry, or at the most,
perhaps two henries.

Correct value can be found very simply
from the amplification formula if the shape
of the radio-frequency response curve is
known. As this is not usually the case, it is
best to try the set experimentally by using
different chokes, until the best results are
obtained.

A rough approximation to tone correction
can be obtained simply by using an ordinary
transformer which has a low primary induc-
tance. This has a falling bass characteristic,
and in many cases it approximates closely
to the inverse of the distorted radio-frequency,
response.

Transformers, Low-Frequency.

Low-frequency or inter-valve trans-
formers can be divided into two classes:
Those employing the normal soft iron alloy
cores, and those employing special cores of
some type of nickel alloy.

For an even response over the entire useful
frequency scale, a transformer must be of
fairly large size if it employs an ordinary type
of iron core. This is due to the fact that a
definite impedance is required in the anode
circuit of an amplifying valve. This im-
pedance is provided by the primary winding
of the transformer, and it cannot be suf-
ficiently great unless a large amount of iron
It follows, therefore, that a
very small transformer with an ordinary iron
core cannot give first-class results.

A small nickel alloy core, however, is
satisfactory owing to the fact that a much
higher impedance is obtained with a small
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core. However, when a very small core is
used, it is necessary to remove the steady
anode current from the primary winding.
This is done by means of an anode feed
system as described elsewhere.

Three faults can develop in a transformer :
complete breakage of a winding, partial
short-circuit of turns or complete or partial
connection of windings to each other or the
frame. A circuit tester will show whether the
windings are complete, and whether they are
in contact with themselves or the frame. The
resistance measuring arrangement will give
a rough indication of whether the windings
are reasonably correct, but it will not show
the presence of a short circuit of a few turns.

An intermittent short circuit or high resist-
ance joint gives rise to intense scraping and
crackling noises. If the fault is bad, it can
be detected by connecting the windings-in
series with a small battery and a pair of
headphones.

With the special high-permeability nickel-
iron type of transformer design for use in
parallel-feed circuits it is inadvisable to pass
any current through the windings, and tests
are best carried out by substituting a trans-
former known to be correct.

A noisy transformer can be tested very
accurately by means of the arrangement
shown in page 65. It will be seen that a
small current is passed through the winding
in series with a resistance which is connected
across the input of an amplifier. Any inter-
mittency will produce voltages across the
resistance which are tremendously magnified
by the amplifier. It is essential, of course, to
use very tight connections between the
battery, winding and resistance, and to use
only a wire-wound resistance known to be
perfect.

Short-circuited turns cause a loss in
amplification and, generally, raising of the
tone, the reproduction sounding very thin
and high pitched. A resistance measurement
will not show short-circuited turns, as the
change in actual resistance is almost in-
finitesimal.

If there is any doubt as to the existence of
shorted turns when other tests have shown
everything correct, substitution of a similar
transformer must be tried.

Transformers, Output.

Output transformers are very similar to
low-frequency transformers. Taken as a
whole, however, they must be of even larger
dimensions, since they have to carry heavy
anode currents. Some transformers have
air gaps to keep the inductance reasonably
constant and to prevent the core from saturat-
ing. They should be tested in a similar
manner to low-frequency transformers.

The ratio of an output transformer is not
always 1 to 1. Very frequently a step down
is provided so that the secondary is better

suited to the impedance of the speaker. with
which the set is used. In the case of an out-
put transformer used to energise a moving coil,
a step down ratio of the order of anything
from 10 to 1 to 30 to 1 should be employed,
according to the constants of the coil.

When a large step down ratio is used, it
is essential that the leads between the
secondary and the actual moving coil are
kept as short as possible, while the resistance
must be low as otherwise there is a loss of
power.

Great care should be taken in testing the
secondary winding of an output transformer,
since the resistance is very low. If this
precaution is not taken, there is a possibility
of a meter being burnt out. A moving coil
output transformer with a large ratio has a
secondary winding with a fractional resist-
ance, very heavy gauge wire being used.
Accordingly, if it is found necessary to test
this, and such an occurrence would be very
rare, the test must be made with an ammeter
and a 2-yolt accumulator.

Valves, Mains.

Mains valves usually employ a fiat
tube coated with an electron-emutting sub-
stance. The tube is heated by means of an
insulated bair pin which takes the place of
the ordinary filament.

On switehing on a valve a short time elapses
before the cathode becomes uniformly hot.
Owing to the thermal inertia of the coated
tube, any changes in temperature due to the
wave form of the A.C. supply do not affect
the total electron emission, and, therefore,
the valve operates without any appreciable
hum.

The cathode, i.e., the coated tube, replaces
the valve filament in so far as the grid returns
and earth connections are concerned. It
is the usual practice to connect the centre
point of thc heater winding to the earth or
common cathode connection.

It is essential in a sensitive receiver employ-
ing valves of this type to kecp the field of the
heater wires as small as possible. It is
general to use the shortest possible leads
between the valve holders, and the wires are
usually twisted together. In some cases, an
earthed screen is used for the filament leads.

In re-wiring a set with mains valves, the
heater circuit should certainly be kept as
compact as possible. Large output valves
having comparatively big filaments with a
large thermal inertia can be run successfully
by direct opcration from the A.C. supply.

Valves, Testing.

Complete valve failure is extremely rare.
It can be instantly identified. Partial valve
failure is a more common occurrence and
precise testing methods are necessary in order
to identify it. A valve can be tested either
in a receiver while it is operating, or it can be
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more closely examined on the test bench.
The latter procedure is undoubtedly the
better.

There are two properties of a valve which
we can measure, the filament consumption,
and the anode current at any particular
high-tension voltage and grid voltage. The
measurement of filament current is perfectly
simple, as it involves merely the inclusion of
an ammeter in the filament circuit, the valve
being connected, of course, to a battery of
the correct voltage.

The filament current should coincide fairly
accurately with the maker’s rating. This
measurement immediately shows whether
the filament is intact. It is better to test
the filament continuity in this way rather
than use one of the circuit testers, since we
have known cases of intermittency arising
as soon as the filament becomes hot. The
filament current as indicated by the ammeter
should remain perfectly constant, even if the
valve is moved or tapped gently.

Occasionally the grid will come into con-
tact with the filament, and this should be
determined by one of the circuit testers when
the filament is hot. This sometimes causes
expansion, and the grid-filament contact will
only show up when the fllament is actually
hot.

Providing the filament current is correct
and no electrodes are in contact, the next
test is that of the anode current. A milliam-
meter is included in the anode circuit of the
valve, the correct high-tension and grid bias
being ap&ied. The wvalue of the anode
current should then be accurately observed
‘and compared with the maker’s curve. If it
is found that the anode current is considerably
smaller than that shown in the curve, it
indicates that the filament has lost part of
its emission.

This is bound to occur with a valve which
has been in use for a very long time, but
should it happen in the case of a compara-
tively new valve, further investigations should
be made.

A valve must never run at too high an
anode voltage or with too small a grid bias
value. The position in which it has been
used in a set should be investigated and the
voltages measured. If these are found in
order, the valve should be returned to the
manufacturcrs for their examination. There
is frequently a few milliamps difference
between the actual rccorded values and those
of the maker’s curves.

If the anode current at the correct grid
voltage appears correct and a walve still
fails to give the presumed amplification, the
slope and amplification factor can be roughly
checked in the following manner.

EIGHT OUT

OF TWELVE

The slope is the relationship of the change
in anode current with respect to grid voltage.
For example, a slope of 8 m.a./v. means a
change of 8 m.a. for change of 1 grid volt.
Most manufacturers rate their valves at
zero grid bias, and 100 volts on the anode.

The circuit shown in Fig. 24 should be
arranged, and the change in anode current
noted while the grid bias is increased to, say,
minus 1.5. By simple proportion the change
in anode current for 1 volt can be calculated.

Measurements should not be taken at
zero grid volts on power valves, since the
total filament emission may be greater than
the maximum for which the valve is rated.

F1q, 24.-—A simple circuit for obtaining a fairly
accurate measurcment of the amplification factor
and slope, or mutuai conductance, of a valve.

The measurements should be made at a
higher anode voltage with the requisite grid
bias as shown by the maker’s chart.

The amplification factor is the ratio of
the voltage produced in the anode circuit to
the applied grid voltage. The circuit shown
in Fig. 24 is again utilised, but the method of
procedure is slightly different. The anode
current at a given high-tension voltage is
noted at a given grid bias value. The grid
bias is then increased by a few volts, for
example, 8 volts, when, of course, the anode
current falls. Extra voltage is then added to
the high-tension circuit until the former value
of anode current is again reached. The extra
voltage which has been added is noted and
this is divided by the change in grid voltage
which was applied to the valve. If 15 volts
were added then the amplification factor of
the valve would be 5,

From these two values we can calculate the
impedance of a valve. It is only necessary
to divide the amplification factor by the slope
and multiply the result by 1,000. For
example, a valve with an amplification factor
of 14 and a slope of 2 would have an imped-
ance of 7,000 ohms.

Mention has not previously been made of
rectifying valves. The method of testing, of
course, consists in checking the filament con-
sumption in the normal manner, while the

USE
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total emission should be measured by in-
cluding a milliammeter in circuit with a
fixed resistance and using the maximum
high-tension supply. This is a safety resist-
ance to protect the valve, and the value is
always contained amongst the manufac-
turer’s data. On no account should this be
omitted.

As a final word of warning, high-tension
should never be applied to a large valve
without the necessary grid bias. Grid bias
should only be altered when the high-tension
circuit has been switched off.

Valves, Universal.

Valves for operation from either A.C. or
D.C. supplies have heater ratings which
enable them to be used in series across the
mains supplies.

Usually the output and rectifier valves,
which require ** larger >’ cathodes than other
types, are rated at twice the voltage of the
other types, the current remaining the same,
of course, to permit the series connection.

The value of the voltage dropping resis-
tance to be connected in series with the valves
is obtained by adding the voltage ratings of
the heaters and subtracting the total from
the mains voltage. The difference of these
two voltages when divided by the heater
current in amps gives the ohms required for
the additional resistance.

To minimise hum, universal—and D.C.
type—valves should be connected in the
following order : rectifier, output, first H. F.,
second H. F., detector, chassis.

Valves, Variable-Mu.

The variable-mu valve is a screen grid
amplifier in which the effective amplification
factor and mutual conductance are variable
over very wide limits.

When an ordinary screen grid valve is
operating under correct conditions, it will
only handle a small applied grid voltage.
A large signal would oversweep the grid bias
and cause considerable distortion imtroducing
a rectification effect. This is a condition
which is likely to obtain when a set using
a screen grid amplifier is tuned in to a strong
local signal.

If the effective amplification factor could
be lowered, the valve would. handle a very
much greater grid swing without running
off the straight portion of the curve. This is
what happens in the case of the variable-mu
valve. The construction is different from the
normal type, and the propertics are usually
obtained by having a gap control grid.

Constants of the valve are entirely con-
trolled by the grid bias. In practice, the grid
voltage is generally obtained on the auto bias
system.

Tt is essential to run the valve at the correct
screen and anode voltages, and a little more
care is necessary in the correct adjustment
of these voltages than in the case of the

ordinary screen grid valve. The bias variation
is quite large, and in the maximum position
the mutual conductance is reduced to a
fractional value.

In the case of battery variable-mu valves,
the necessary bias control is sometimes
obtained from a potentiometer which can be
connected across the bias battery. In this
case it is best to provide a switch for discon-
necting the potentiometer when the set is
not in use, as this prolongs the life of the
battery.

When two variable-mu valves are used,
the grid potentials of the valves can be
simultaneously controlled through a common
potentiometer.

When converting a set from ordinary
screen grid to variable-mu valves, the value
of the potentiometer can be worked out very
simply from the bias abacs. With a know-
ledge of the anode current and the maximum
grid bias that will be required, it is easy to
determine the value of the potentiometer.
The resistance should be made too big rather
than too small, so that the maximum desired
bias can be obtained with a certain factor
of safety.

When a common potentiometer for two
valves is arranged, if it is connected so that
the anode currents of both valves pass through
it, it must be remembered in calculating the
value that the current flowing is double
that of a single valve.

Volume Controls.

Volume controls can be divided into two
types, wire wouhd and composition. Wire
wound volume controls rarely have a value
much greater than 50,000 to 80,000 ohms.
A control of this type should not be used
across a high impedance pick-up winding or
across the secondary of a low frequency
transformer.

A control in this position should have a
value of the order of 500,000 ohms. This
usually necessitates a composition type. A
composition type in which the movable
contact works directly on the element is not
generally satisfactory. Efficient types usually
include either a very springy dished metal
washer which is pressed into contact with the
element, or an arm which works overadjacent
turns of wire wound over the resistance
element. The wire is cut at each turn, the
turns forming in effect a large number of
contact studs.

The resistance of the control can be
measured by the resistance measuring ar-
rangement. If the degree of control is slow
or too rapid, it is due to a change in the
grading of the resistance, which sometimes
occurs in the case of a composition type.
This can be checked, of course, by measuring
the resistance between ane end of the control
at equal intervals of rotation.

Silence is important, and it can be checked
up by the silence tester.
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GUIDE TO VALVE

Compiled by “The Service Engineer”

Valve connections in the following guide
are all given looking at the valve base itself,
or looking at the valve-holder from wunder-
neath. The diagrams shown are of valve
bases, or the underside of holders.

With the exception of the Mullard universal
valve bases, the number of pins a valve has
can easily be seen by noticing how far its
entry goes in the “ pin> columns.

Whether valves are mains or battery
types is indicated by an “M”> or “B,”
respectively, following the name of the
type.

Continental Valves

Continental valves, though the majority
do not suit British valve-holders, have the
connections in the same order as British
valves. Reference to the table for standard
British types will, therefore, give the con-
nections, although the wvalve, being Con-
tinental, may not fit a corresponding British
valve-holder.

®
I

&3

Only Continental valves with unorthodox
bases, therefore, are dealt with in the
separate chart and diagram below.

Code Explained

The following code is employed-to denote
what electrode is connected to the pin:
C.G.=control grid; A.=anode associated
with control grid; S.G.=screening grid ;
A.G.=auxiliary grid ; S.=suppressor grid or
screen ; 0.G.=oscillator grid ; O.A.=oscil-
lator anode; D.A.1, D.A.2, D.A.8=diode
anodes, 1, 2 and 3 respectively ; Met.=
metallising ; C.=cathode.

An asterisk (*) means that other electrodes
are also connected to these pins.

Control grids and anodes which are con-
tained in the same set of electrodes in class
B and Q.P.P. valves have similar numbers
following the code entries. Example: In

class B valves the grid *“ C.G.1” is associ-
ated with the anode * A.1,”’ while *“ C.G.2”’
is associated with

AP

This diagram shows the arrangement of the pins on the bases of valves made by

members of the British Radio Valve Manufacturers Association.
(left Lo right) four, five, seven and nine pin types.

The bases are
‘The numering of the pins corre-

sponds with the table below, and the code in the table is explained at the top of this

page.
B.R.V.M.A BASES.
Pix CONNEZCTIONS.
Valve type. Top.
1 P 3 4 5 ] 7 8 9

Triode, B - A [oe3 ¥ ¥ — -_ — — — —
» M A oa H H c — — — — —_
mELL R, M = — H H (4] A — oG

Screen grid, B 8G CG r I — — — —_ A

» ° 8G [o]¢3 B p: § (o] —_ A

HF. Pentode, B} .. AG ca ¥ ¥ - - . A

» B .. Met, ca 8 ¥ x — 8G - A

M AG ca H H c —_ — = A

M Met Cc6 8 H H (o] AG — < A
Heptode, B .. 0A oG ‘8G* ¥ r _— A — = ca
n ~a 0A oG 8G* H H [0} A -— — oG
Octode, B .. 0A oag AG* ¥ o ¥ —_ A _— = ca
- .. .. 0A oa AG* H H (o} A — — oG
H.F. pentode triode, B AG A 8 F r — OA oG Met, ca
T NG AG A 8 b1 H [} OA ‘ oG Met ca
Double diode, B~ .. DAl DA2 b ¥ — — — — - —

o M. DAl DA2 H H c — — —

SELL
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BASE CONNECTIONS

- B.R.V.M.A. BASES—continued.

2y
PIN¥ CONNECTIONS.
Valve type. T ' Top.
1 ' 2 | s 4 5 (] 8 0
T —— T N R !
Double diode triode, B A DAl F F DAZ — — — — -
o o M .. DAl Met, DA2 H H (o] A = —_ oG
- Double diode pentode, M .. DAl A DA2 H H C AG = —_ oG
Bingle diode tetrode, M .. — ca 8G H H (o4 DA — - A
Triple diode triode, M DAl DA3 DA2 H H [} A — — ca
» ” ”» DAl DA2 == H H C A DA3 M ca
Olass B, B so_ o CG1 CG2 A2 F F — Al — = =
Double pentode, B .. CG1 G2 A2 ¥ F AG Al = — —
" B .. oGl Al AG1 F Fe —_ AG2 A2 CG2 _—
" M., CGl Al AG1 H H C* AG2 A2 CcG2 —
Output pentode, B .. A CcG I I — _— — — —_ AGQ (side)
5 B . A caG F by AG —_ —_ —_ — i
» M, A oG H H 8] — — — — AQG (side)
”» M. —_— CG AG H " o] A —_ —_ _—
Rectifier, half-wave .. oo A — F F —_ —_ —_ —_ —_ —_
o full-wave .. co Al A2 ¥ F —_ —_ —_ —_ —_ —
5 universal ., oo —_ Al c1 H H Cc2 A2 —_ —_ —_
Barretter lamp . .. — —_ r r —_ _— —_ _— _— —_
CONTINENTAL BASES.
PIN CONNECTIONS.
Valve type. Top.
1 | 2 I 3 | 4 l 5 6
Triode, B .. A [o]e] by by —_ —_ —_

o LA o8 50 a0 55 B CcG H H A _ —
Output pentode, B S B 5o ca AG F by A = =
Screen grid, M .. . . . 8G H H A — 1 CG
Bereen grid, M and 00 ol o3 8 c H H A 8G 1 ¢a
Doubie diode triode, M .. o D1 (¢} H H A D2 Cca
QOutput pentode, M and B o g AG (¢} H H A ca —_
Rectifler .. 98 . - B o Cl Al H H A2 c3 gga—

A

This diagram shows the arrangement of the connections on the bases of Continental

and Mullard universal type valves respectively. The bases are (lett to right) four,

five and six pin Continental types, and the ‘* P°’ and “ V *’ type Mullard universal

side-contact bases, respectively. The chart for the Continental types is given above,

and for the Mullard bases below. The code for the chart isat the top of the opposite
page.

MULLARD UNIVERSAL VALVE BASES.

CONTACTS.
Valve type. Base. = Top.
&1 2 3 4 5 (] 7 8

H.F. pentode. . . ) g Met H s C 8 — AG A CG
Octode . .o P Met H H Q* 0A 0G AG A caG
Triode s bo P Met, H H C = —_ — A oG
Double diode v Met H H c D. - — — DA2
Qutput pentode P —_ H B (¢} —_ - AG A oG
Rectifier full-wave .. P - H H C Al = — A2 --
» half-wave .. P — H H C —_ —_ —_ A -

+»  Voliage-doubler P C1L H H c2 Al —_ —_ A2 -—

i lard MASTER RADIO
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WITH the data and charts here it is
easy to find the component values of
any circuit. This is how it is done in the
case of a typieal circuit such as that given
on this page.

Several valucs can be obtained from the
table of Standard Values in the next column.
C, must be .0005 mfd. capacity, C, .00015 to
.0003 mfd., according to the reaction coil ;
C, .0001 mfd., and R; .5 megohm. C,, it-is
found, must be .0008 mfd. and C; 2 mfd.

For the resistance of R, the voltage drop
abac is used (see p. 98). First, the character-
istics of the valve V; must be examined, and
the recommended anode voltage and the anode
current—in this case with no grid bias—
ascertained. Values of 150 volts and 5 m.a.
respectively can be assumed.

As the H.T. voltage is 250, it is obvious
that 100 volts have to be dropped across the
resistance R,.

Now, taking the abac and placing a straight
edge so that it passes through the 100 volt
and 5 m.a. marks, it will also be seen to cut
the resistance line at 20,000 ohms. This is
the required value of R..

R,, the bias resistance, is found by placing
the straight-edge on the anode current of 10
m.a., and the bias value of 12 wvolts (sce

The Broadcaster Trade Awnnal, 1935

CIRCUIT
SIMPLIF]

DESIGN
EL

CONDENSERS.

Tuning Condenser .. 0.0005 mfd.

Reaction Condenser . 0.00015 mfd.
to 0.0003
mifd.

Grid Rectification Condenscr.. 0.0003 mfd.
Power Grid Rectification Con-

denser. . oo .. .. 0.0001 mfd.

H.F. By-Pass Condenser . 0.0003 mfd.

H.F. Shunt Condenser. . . 0.01 mfd.

L.F. Coupling Condenser . 0.025 mfd.
to 0.05
mfd.

Decoupling Condenser . . .. 1 mfd. to 2
mfd.

L.F. Shunt By-Pass Condenser 1 mfd.

Band-Pass Coupling Condenser 0.01 mfd. to
0.04 mfd.

RESISTANCES.

Coupling Grid Resistance . 0.25

megohms.

Grid Rectification Leak .
Power Grid Rectification Leak 0.5 megohms
H.F. Stopping Resistance . 50,000 ohms,
Volume Control Potentiometer 50,000 ohms.
Volume Control Potentiometer

in shunt with High Imped-

ance 5o . .250,000 chms,

. 2 megohms.

abac, p. 97). This results in a resistance
value of 1,200 ohms.
How the values of all the
components of a representa- 3
tive circuit such as this can é

be determined is described here
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ELECTRICAL FORMULA & DATA

FOR D.C. CIRCUITS.

Ohm’s Law.
E E
1= R E=IR =7
Power.

Power (watts) = E.MF. (volts) x Current
(amps.).
FOR A.C. CIRCUITS.

Current in A.C. circuit containing Induc-

tance (L) only:—
1]

=3

Current in circuit with Capacity (C) only :—

I=wCE.

Current in circuit containing Resistance,
Capacity and Inductance in series :i—

B

w=2xf.

I=
J Ré ( wlL -—--l-) c
wC
Irnpedance.
Tmpedance Z= /R” e (wL— TIC> d
Reactance.
Reactance X = (wL ——I—)
wC
RESISTANCES, CAPACITIES AND

INDUCTANCES IN SERIES AND
PARALLEL.

Unilts. l Series Tolal. I Parallel Tolal.
Resistances s Re 2
~1 1,1
71, 75 73 | R=12+15413 a + = + -
Capacities : 1
Ci, Cu C C=_1_+ ._1_+ _l:C=Cl+C;+Cs
1 L L3I Cl Ca C&
Inductances : Lz__l——-
1,11
lh lza 1£] L——“lln +111+13 l1 ‘2

AUTO BIAS RESISTANCE.
Bias resistance is given by the expression—

R -—% where Eg=Bias volts and I anode
A
current .
The values are obtained from the valve
makers’ data.

Mzullard

ANODE VOLT DROP RESISTANCE.

The value of the volt drop resistance is
given by the expression—

R =V

where V,; equals the H.T. voltage and V,
the correct anode voltage for the valve, and
I, the steady anode current.

UNIVERSAL VALVE BALLAST
RESISTANCE.

The value of the ballast resistance is given
by the expression :—
R = YoV,
I,
where V,, equals the mains voltage and V,
the total voltage of the valve heaters con-
nected in series and I, the heater current.

FOR COILS AND CONDENSERS.
Inductance.

In a single-layer coil close wound on a
cylindrical former, the inductance is given by :
L=r%d*ndK,
where d=diameter of coil in ecms.;
I=length of coil in cms.; n=number of
turns per cm. ; K=factor depending on the
ratio of diameter to length of coil ; L==induc-

tance in micro-henries.

d 2 d

i K. 7" K.
0-00 1:000 15 0-595
0-10 0-059 20 0-526
0-20 0-920 25 0-472
0-30 0-884 30 0429
0-40 0-850 4.0 0-365
0-50 0-818 5-0 0-320
0-60 0-788 6-0 0-285
0-70 0761 7-0 0-258
0-80 0785 80 0-287
0-90 0-711 9-0 0-218
1-00 0-G88 10-0 0-203

For a single-layer close-wound coil, the coil
of maximum inductance from a length of
wire is given by—

Diameter
g P
Capacity.

In a parallel metal plate condenser capacity
is given by—
nkA
4nd’
where n—number of sheets of dielectric,
k=specific inductive capacity of dielectric

MASTER RADIO
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ELECTRICAL FORMULZAE

with air as unit; A=area of one plate in
&q. cms., and d=distance betwecen plates.

Charge held by condenser 1s Q (coulombs) =
C (farads) x V (volts).
WAVELENGTH AND FREQUENCY.

Radio waves travel at 300 million mectres a
second.

Wavelength x Frequency = Velocity.
Wavelength = Cead= Uy
(metres) Frequency
{cycles per sec.)

FOR OSCILLATORY CIRCUITS.

Wavelength of a circuit L.C is given by :-
A = 18854/LC
where A is wavelength in metres, L. is

inductance in microhenries and C is capacity
in microfarads.

Resonant frequeney of a circuit LC is
given by :—

/= 2my/LC
where f is cycles per second, L is inductance
in henries and C is capacity in farads.
VALVE ANODE DISSIPATION.

The anode dissipation of a valve is given
by the expression :—

_LE,
1,000
where I, equals the steady anode current in
milliamps and E, is the anode voltage.
POWER VALVE A.C. OUTPUT.
The output of a valve is given by the
expression ;—
AB.BC

8

AB and BC are obtained by drawing a
tangent to a curve at the normal bias point

W =

Eg = WORKING
VALUE

ANIWIND 3QONV

ANODE VOLTS

The Broadcaster Trade Annual, 1935

as shown in the diagram. AB equals change
in anode milliamps and BC change in anode
volts.

VALVE CONSTANTS.

Amplification factor is the ratio of the
voltage produced in the anode circuit to the
grid voltage ().

Mutual Conductance is the ratio of the
anode current change to grid voltage. (m.a./v).

Impedance is the ratio of the amplification
factor to the mutual conductance, which is
given by the expression :—

7 ©

T ma. /v

Flux Density and Permeability of Iron.

Flux Density
Regmeability - Magnetising force
te n =
gl

IRON CORE INDUCTANCES.

The inductance of an iron core is given
by the expression :—

2 -9
Lz = 47T ,;A 10
where 7 equals 8.14, T3 equals the turns,
p equals the permeability, A equals the cross
sectional area, and I the magnetic length.
The magnetic length is measured on a
transformer stamping as dotted in the dia-

D C
CROSS SECTION ON P-Q

gram, the length line being taken centrally
along the width of the outer frame and a
quarter of the width of the inner limb
@x+2y). _

The arca is accurately determined by
dividing the volume of iron by the magnetic
length, but for general work the cross section
area of the frame (as at A, B, C, D) may be
taken. Dimensions are in centimetres.

POWER TRANSFORMERS.
The turns are in the ratio of the primary

FOUR MILLION AERIALS LEAD DOWN TO
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and secondary voltages, the condition being
given by the expression :-

E, T

E, T,

The turns per volt depend upon the crosc-
section area of the core, the frequency of
supply, and the flux density at which the
iron is worked. This is given by the
expression :—

= 444 10 fAB
where [ equals the frequency, A the cross-
section in square inches, and B the flux
density.

For small power radio transformers with
a cross-section area of 1-5 sq. in. the normal
turns are 6 turns per volt.

SPEAKER OUTPUT TRANSFORMER.

The ratio of a transformer depends upon
the valve load and the speaker impedance,
which is given by the expression :—

// Valve Load
’A/ Speaker Impedance

Both values are in ohms.

Optimum load is obtained from the valve
manufacturers’ data, and is approximately
cqual to two to three times the valve resist-
anee.

For parallel output valves the valve

resistance is halved, and for push-pull
working it is doubled.
ATTENUATION.
Attenuation N is expressed in decibels when

P,

N = 10log B,

where P; and P, are relative powers or E,;
and E, relative voltages.

EQUIVALENT TEMPERATURES.

E,
or 20 log F_
“1

9
€ =2 (r-32)

F == Fahrenheit scale.
C = Centigrade scale.

RESISTANCE OF WIRE.
Ip
R=x
™
R = resistance
1 = length of wire
p = resistivity
d = diameter
Qectional area of a wire = 7854 d1
whcre d = diamcter

where
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COMPARATIVE RESISTANCES.

Resistances of materials taking that of
copper as unit.

Aluminium ... 186
Brass ... e 44
Concondin ... 60
Constantin - o ™~ ... 80
Eureka ... e 29
German Silver ... ... 13
' - B ... 18
Gold .. 15
Iron ... 62
9 7-4
Kruppin ... 526
Manganese Copper ... ... 62
Manganin ... 28
Mercury ... 59
Neusilber ... 28
Nichrome ... 55
Nickel ... . 44
Nickel Steel ... ... 18
- . ... 46-5
Nickeline ... 20
= .o 27
Phosphor Bronze e 44
Platinoid .o 20
& ... 81
Platinum ... 638
Rheostan -, ... 80
s ... 62
Silicon Bronze ... .. 1.5
Silver ... 04
Steel ..o 12

QUANTITIES OF WATER AND ACID
IN VARIOUS S.G. ELECTROLYTES.

Quantities of Water and Acid to be added
to produce required specific gravity.

Using 1-400 acid.

Required ‘Water Acid
Speciflo ‘ Parts by Partsby

Gravity, | Volume. | Volume.
1.300 45 10
1-280 55 10
1275 625 10
1-260 85 10
1-250 675 10

1-835 acid.

1-400 15-6 10
1-350 19-5 10
1:300 247 10
1-290 26-0 10
1:280 275 10
1-270 29-0 10
1-260 30-0 10
1:250 32.2 10
1240 340 10
1-230 86-0 10
1225 37-2 10

Muﬂard THE MASTER VALVE
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BRITISH STANDARD WIRE
TABLES

BARE COPPER,

Ohms Length Welght Approx,

8.W.G. Diam. Sectlon Area. per er per Ohms per lb. safe
1,000 yds. &xm. 1,000 yds. current.
ins, | 2q. in. | ins, 028, in amps.
50 -001 ] :00000079 = 80,570 1-18 ‘145 | 8,365,000 -003
49 -0012 ‘00000113 @ 21,230 | 17 -209 | 1,623,000 -005
48 ‘0016 ‘00000201 | 11,941 3-02 872 513,500 -008
47 -002 -00000314 7,642 471 -581 210,300 -012
44 -0024 -00000452 5,307 6-78 -834 101,440 ‘02
45 -0028 -00000616 3,899 9-24 1-14 54,750 -025
44 ‘0032 -00000804 2,985 10-77 1-49 82,090 -03
43 ‘0036 :0000102 2,359 15-26 1-88 20,040 ‘04
42 -004 -0000126 1,910 18-87 2.82 18,146 ‘05
41 0044 -0000152 1,578 22.81 2-81 8,978 -06
40 ‘0048 | -0000181 | 1,326 27-15 35-85 8,340 -07
| | yardas. 1ba. |
38 -006 ‘0000283 849 1-18 -327 2,597 -1
36 ‘0076 ‘0000454 529 1-89 -525 1,008 15
34 -0092 -0000665 361 | 277 ‘769 469-8 25
32 0108 -0000916 262 | 3-82 1-06 247-4 -4
80 ‘0124 ‘000121 199 | 5-08 1-40 142-35 5
28 ‘0148 000172 139-5 7-18 l 1-99 70-14 7
26 -018 ‘000254 94-3 10-8 2-94 82:06 ) 1-0
24 ‘022 -000380 63-2 | 15-8 4-4 14-366 1-5
22 -028 ‘000616 39 25-6 712 |5:475 2-5
20 ‘036 -00102 23-6 42-4 11-8 2-004 4
18 -048 -00181 13-27 754 20-9 -634 7
16 ‘064 -00322 746 134-6 87-2 -2 13
14 -08 -00503 4-78 208 581 -08216 19
12 -104 ‘0085 2-83 | 853 92-8 02877 28

10 -128 ‘0138 ] 1-87 | 535 148-8 ‘012587 35

i 1

RESISTANCE WIRES.

Beacon Wire. Iron Wire. Gorman Silver.
ol } L

Guwge | Ve | e Coment | Obme | Guwent. | OBDY | Curent,
8 087 l 55 157 2:4 47 68] | 80
9 ‘083 6-5 13-4 31 40 8-7; | 26
10 104 8 124 8-8 37 11 24
11 -184 | 95 10-9 4-8 33 14 22
12 -159 12 9-5 61 28 17-3 19
13 205 155 81 78 24 216 16
14 270 20 87 9-8 20 274 13
15 330 25 57 12-2 17 347 11
18 422 31 47 15-5 14 44 | 9
17 -540 41 [ 3-8 195 11 55-8 | 8
18 750 55 2.9 28 8 i 6
19 1-04 83 2-0 39 | 6 112 4

20 1-33 100 17 48 5 138 85
21 1-66 125 14 62 I 4 176 3
22 215 164 1-05 79 3 224 | 2

IOIN THE BETTER RADIO BRIGADE
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SINGLE COTTON COVERED.

8.W.G.

40
38
36
34
82
30
28
26
24
22
20
18
16-
14
12
10

47
46
45
44
42
40

38
36
34
32
30
28
26
24
22
20
18
16

50
49
438
47
46
45
44
42
40

| Total
thickness

{of covering
fn mils.

i

Cu U Gt O St O BB

& G
TSN
b 2 =)

7/8
o 7/8
7/8

Turns
per inch.

112.5
100
86-2
70-5
63-3
57-5
50-5
43-5
37
29-8
24-1
18-3
14-1
11-4
9
74

Turns

per
sq. inch.

26,600
10,000
7,430
4,970
4,010
3,300
2,550
1,892
1,369
888
581
335
198
130

81

54

Yards
per Ib,

3,910
2,550
1,610
1,280
835
634
452
311
219
134
81-7
46-3
26-1
16-9
10-3
6-63

SINGLE SILK COVERED.

l

ok et et ek el et
GNEsCI GO Co e CORDLORD KD KD

CO R0 DO DD bt et et et o b ek

R - T =R I )

312
278
250
227
192
164

137

112
95-2
82-6
73
62-1
51-8
42-5
33.3
26-3
20
15

833
714
526
435
357
303
270
217
182

|

97,300
77,300
62,500
51,530
86,860
26,900

18,770
12,540
9,060
6,820
5,330
3,860
2,680
1,810
1,000
692
400
222

694,000

510,000
277,000
189,000
127,500
91,800
72,200
47,100

88,100 |

108

DOUBLE COTTON COVERED.

Total
.wg, | ko | tamy | Toee’
mmils. © PO sq. dnch.
| ‘ [
40 7/9 78 6,080
38 | 7/9 715 | 5,110
36 7/9 64 4,010
34 8/10 55 3,020
32 8/10 50-5 2,550
30 8/10 47 2,210
28 8/10 42 1,790
26 8/10 87 1,400
24 | 8/10 32-3 | 1,043
22 9/11 26-3 692
20 9/11 21-7 473
18 9/11 17-3 299
16 10/12 13-3 177
14 12/14 1075 115
12 12/14 85 72
10 12/14 71 50-3

Yarda
per Ib.

3,450
2,287
1,477
1,024
755
587
422
294
203
129
79-4
45-4
25-6
16-6
9-09
6-58

DOUBLE SILK COVERED.

per oz. |
1,875 47
1,000 46
752 45
599 44
387 42
276 40
per Ib.
2,871 38
1,815 36
1,250 34
912 32
695 30
488 28
332 26
222 24
137 22
83-3 20
46-8 18
26-4 16 }
ENAMELLED.
per oz. I
6,480 38
= 86
4,510 34
2,540 32
1,630 gg
1,128 26
835 24,
642 22
20
411 18
286 16

=
(34

E R R T R SR )

B COCICICO NI IO RO RS RO O 1O B9 1S

e o 7 =
AAINGERDP PSS S

| 238
217
200
185
161
187

118
90-1
855
5.2
67-1
57-8
488

[ 40
322

’ 256
19.6
147

143

| 116
98
83:3
735
60-1
50-5
411
32-8
25-8
19-7
148

56,600
47,100
40,000
84,200
25,900
18,800

13,900
8,120
7,310
5,650
4,500
8,310
2,380
1,600
1,040

655
384
216

20,450
18,450
9,600
6,940
5,400
3,610
2,550
1,690
1,080
0666
388

219 \

per oz.
1,190
871
675
536
358
258
per b,
3,760
1,750
1,220
887
675
478
3825
218
134
82.5
46-3
26-1

perib,
2,810
| 1,840
1,202
215
694
488
330
221
187
83-3
46-9
26-4

Mullard MASTER RAD
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104
Abberlady .. 2304
Abberton .. 2804
Abbey Wood .. 2004
Abbots 'Bromley 2304
Abbotskerswell 2004
Abbots Langley 200A
2404
Abdie .. .. 2504
Aberangell . 2300
Aberayron . 2304
230¢
Aberbargoed .. 230A
Abercanaid . 2504
Abercrave . 2400
Alerdeen . 2204
2304
Aberdour .. 2504
Aberfan .. 2504
Abergwill .. 2304
Abertillery . 2504
Abersychan .. 230A
Aberystwyth .. 220c
Abingdon . 230a
Abinghall 2304
Above Derwent 188A
Abram . . 2304
Accrmgtou . 230a
Acklam 2304
2604

Acomb (N’ land)
Acomb (Yorks) 2304

Acresford .. 2304
Acton (Ches.) .. 2204
Acton (London) 2804

- 2300
Acton Grange .. 2504
Addiewell . 2304

‘Addington Great 2304
‘Addington Little 2304

Adlington (Ches.) 2304
Adlington

{Lancs.) . 230a
Adstock . 2304
Adstone . 2304
Adswood 2304
Adwick-le- Street 2304
Ailsworth . 2804
Afngers Green .. 2304
Ainsworth . 2304
Airedale . 230A
Airdrie . . . 2404
Airth .. .. 250A
Aleley .. 2304
Albrighton .. 2304
Albury 2304
Alby-wnh-

Thwalte 2304
Aldborough 2304
Aldeburgh 2100
Aldenham . 2004
Alderley Ed"o 2300
Aldersey .. 2304
Aldersford 2304
Aldershot 2304

2100
Alderton 2304
Aldford 230
Aldham 230
Aldridge 2804
Aldwark 2304
Aldwick .. 2304
Aldwickbury 2404
Aldwinkle 280A
Alexandria 2404
Aley Green 2404

ENLIST

Alfriston .. 230a
Alfynydd . 2304
Alkham .. 230a
Allanton . 2404
Allestree .. 2004
Allhallows . 230a
Allithwaite . 2304
Alltwen . 2304
Alne .. . 2804
Alnesbourne

Priory . 2804
Alphington 2104
Alresford (Ebsex) 2304
Altham . 2804
Althorne’ .. 2304
Altrincham . 1004
Alva .. 2504
Alvanley .. 2504
Alvaston .. 200A
Alveston .. 230A
Alwalton .. 2404
Amble .. .. 2504
Amblecote .. 2004
Ambleside . 100a

2004
Amersham .. 2004
Amersham Hill 2004
Amesbury .. 220c
Amington .. 2604
Ammanford .. 2500
Ampthill . 2304
Anderton . 2204
Andover . 230a
Anlaby .. 230A
Annables . 2404
Annan .. .. 2304
Annfield Plain.. 2504
Anslow . 230A
Anstey Pasture 2404
Anstrey .. 2504
Anstruther . 2504
Appledore . 2304
Appleton . 260a
Apuldram .. 2304
Arbroath . 2604

2500
Arbury 2604
Ardingley 230A
Ardleigh 2304
Ardrossan 2404
Ardsley 2304
Argoed .. 2304
Arkendale . 2304
Arkley .. . 2404
Arlesey .. 2404
Armadale . 2604
Armitage . 280a
Arnold (Notts) 2304
Arnold (Yorks) 230a
Arrad Foot .. 2304
Arthingworth .. 230A
Artington . 230A
Arundel . 2304
Ascot .. .. 2200
Ascott .. . 2404
Ash Bank

Bucknall . 230A
Aghburnham 230a
Ashburton . 2404
Ashby-de-la-

Zouch . 2404
Ashford . 2804
Ashiil .. 2304
Ashmgdon . 2804
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SUPPLY VOLTAGES OF THE
UNITED KINGDOM

By courtesy of ‘“ The Practical Electrician’s Pecket Book.”

Ashington .. 230a
Ashley (Ches.).. 2204
Ashley (Salop) 2304
Ashley Green .. 200a
Ashton (Ches.) 230a
Ashton (Lancs.) 280A
Ashton-in-
Makerfield .. 230a
Ashton-on-
Mersey . 100a
Ashton-on-
Ribble .. 230a
Ashton-under-  240A
Lyne . 2400
Ashurst .. 2204
Ashurst Wood.. 230a
Ashwell .. 240
Ashwellthorpe 2304
Agkam .. .. 220
Askrigg .. 230a
Aspley Guise .. 2304
Aspley Heath
(Beds.) .. 2304
Aspley Heath
(Warwicks) 2304
Aspull .. 2304
Asteote 2304
Astley .. 2304
Aston (Herts) 2404
Aston(London) 2404
Aston (8taffs.).. 2504
Aston Clinton .. 2304
Aston Grange .. 2504
Astwick 2404
Atherstone 2404
Atherton .. 2404
Attleborough .. 230a
Auchendinny .. 2304
Auchenheath .. 240a
Auchinleck . 2404
Auchterderran.. 2504
Auchtermuchty 2504
Audenshaw 2304
2300
Aughton(Lancs ) 2304
Austwick . 2304
Avonbridge .. 2504
Axminster .. 250a
Aylburton .. 230a
Aylesbury . 2204
2300
Aylesford .. 230a
Aylesham .. 230a
Aynho .. .. 2804
Ayr . 240A
2400
Aysgarth . 2300
Babraham .. 240A
Bache .. .. 280A
Backbarrow .. 2304
Backford .. 230a
Bacton .. 2304
Bacup .. .. 230a
Badby .. .. 230a
Baddeley .. 2304
Baddesley .. 2504
Badgemore .. 2304
Badgeworth .. 230a
Badshot Lea .. 2304
Bagnall .. 2304
Bagshot .. 2404
Baildon .. 230A
Baillieston .. 2404
Bailrigg . 2804

Mullar

Balcombe .. 2304 | Batley .. 2200
Balderstone . 2304 2304
Baldock . 240A | Battersea 2304
Baldrine . 2304 260¢
Balerno .. 2304 | Battle .. 230A
Ballabeg .. 230a | Batts Corner 2304
Ballasalla . 2304 | Bawdeswell 2304
Ballinger .. 2304 | Bawdsey 230A
Balmerino . 2604 | Bayford 2404
Balmore .. 240A | Beaconsfleld 2004
Balsall Common 2304 | Beaminster 2304
%ampton .. %ggA Beanacre 2304
angor . 230A | Bearsden 2404
200c | Bearstead 230A

Banninghain .. 2304 | Bearstones 2304
Bannockburn .. 2504 | Beaufort 240¢
%anstqad - gigzs geaumont 7 230 A

arassie oc A eaumont Leys 2404
Barby .. .. 2304 | Bebington 2304
%argslea - ;38.; Beccles 2304

ardsley .. 2404 | Beckenham 2004
Barford . 250A | Beckermet 2304
Bargeddie . 2404 | Beckington .. 30A
Bargoed .. 2304 ]l;ecllzle . %ggA
Barking 2304 ECEWI aw . 304
Barkley Thorpe 240a | Beddingham .. 2304
Barkway .. 240 %egfdhlgton . 338‘
Barlaston . 2304 | Bedfon! . 2004
Barley .. .. 2404 2304
Bamby Moor .. 2304 | Bedford .. 105
Barnes . . .. 2100 4
Barnet .. . 240A %egl!nog . ‘3’38‘

240¢ | Bedwas Al A
Barnham 2304 | Bedwelty . 2304
Barnham Broom 2304 | Beeding . 2304
Barnoldby-le- Beer 2200

Beck . 2304 Beeston Beds) 2104

Barnoldswick .. 2304 %Oesgon Ches.) 2304
ecston

Barnsley %ggs N St;l Andrew .. 2ggA
eetley . .. 230A
B:‘rgmpl" Eggj Beighton .. 2004
Barnwel-All- ge}th o %8"
Saints .. 2304 | popTave Fusre
Bellshill .. 240A

Barnwell 8t.

Andrews 2304 Bellsquarry . 2304
Barnwood .. 230a Be(lllfmn‘t 230,
Barrow (Ches.) 2304 Bel é‘“’“s') A
Barrowford 2804 | poiEwone D

. Belvedere 2004
Barrow-in- 2200 | Bembridge 2404
b Furness gggﬁ Bemenden 2304
Barston | .. 2304 %:E:ﬂlfggorough ggg:
Barton sBuds ) 240A | Benningholme 2304
Barton (Ches.) 2304 { Bepn Rhyddin 2804
Barton (Lancs) 2304 | Benthar - 8

fn - Bentham 2304
Baron Wil . 2300 | Bongly (Burrey) 2001
Barton-on- (Warwicks) 2004

Humber .. 2200 | Bentley-with-
Barton-on-8ea.. 2304 Acksay 2304
Barton Scagmve 2404 | Bere Alston 2304
Barton-under- Bere Ferrers ~.. 2304
BNi?e?I“OOd o 2§8A gerghlpru 2 2§gA

asfor . 2804 erkeley 2304
}l?ashall Eaves ggg,s Berkswich gégc

aging .. 2304 0
Basingstoke . 238A Bernondsey 2300

2204 (Part) 2054
Batcombe gggg {gggﬁ
Bath .. .. 2304 | Berwick-on- .. 2304
2300 Tweed .. 2400
Bathgate . 250A | Berwick Station 2304
I YOUR SALES
CAMPAIGHN
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Besthorpe
Bestwood
Bethersden
Bethseda 5
Bethual Green
Betley ..
Betsham
Bettws .
Bettws-y-Coed

Beverley
Bewerley
Bexhill

Bexley
Bexleyheath
Bickenhill
Bicker ..
BickerstafTe
Bickington .
Bickley. . o

Bicknoller
Bidborough
Biddenham .,
Biddulph
Bxddulph Moor
Bideford 3
N\Biggar ..
Biggin Hill
Biggleswade

Bigrigg
Bilbrooke
Billericay
Billinge 3
Billingfora .,
Billington
Bilston
(Lothian)
Bilston (Staffi)
Bilton ..
Binfield
Bingley
Binstead
Bintry
Birch
Birchanger
Birchington
Birchmoor
Birchwood 2
Birkdale e

Birkenhead

Birling ..
Birmingham
Birstall (Leic.)
Birstall (York.)
Birstwith 5a
Bishopbriggs
Bishop Burton
Bishop's Cleeve
Bishopsteignton
Bishop's
Stortford
Bishop
Thornton
Bishopton
Bishton
Bispham
Bittaford
Bitton ..
Bixley ..
Blackburn

Do. (Rural) .,
Blackgang
Blackheath

Blackmore End’
Blackpool oo
Blackrod
Blackstone
Blackwater
(LO.W.)

. 230A
.. 2304
. 230A
. 2804

2404

.. 2808
. 230A
. 230a

110A
2604

. 2304
.. 2304
. 2200

2204

. 2004
. 2004A
. 230a
.. 2304
. 2304
. 2404

2104
2304

. 2304
. 2204

2104
. 230a
2304
2304

.. 2404
.. 2304
. 2404
. 2804
. 230a
. 2804
. 2304

230A

. 2804
. 2304

2004
2304

. 2404
.. 2304
.. 2404

. 2304
.. 2304

. 2404

. 2404
.. 2504

. 230a

2304
2300

. 230a

2300

.. 2304
. 220¢

2304
2404
230a

2304
2404
230a
2304
2304

.. 2404

.. 2304
. 2404

2304

.. 2304
.. 2404
.. 2304
.. 2304
. 2200

2304
2304

. 240a

2404

Blackwater

(Hants.) 2504
Blackwell

(Cumb.) 2304
Blackwell

(Durham) 2304
Blackwood

{Mon.)

Blacon .. .. 230a
Bladnoch .. 230a
Blaengarw . 230a
Blair Atholl . 2200
Blairlogle . 2604
Blairmore . 2304
Blakesley .. 230A
Blake Street .. 2304
Blandford 2304
Blantyre 2404
Blawith 280a
Blean (Part) 2200
2304
Bletchley 2304
Blicking 2304
Blisworth 2304
Blofield 2304
Blue Anchor 2304
Blundell 2304
Blunham 2304
Blymbhill 2404
Biyth . .. 2304
Blythe Bridsze 2304
Boarhnnt 2304
Bobbing 2304
Bobbington 2004
Boddington 2804
Bodmin 2100
Boggs . .. 230a
Bognor Regls .. 230a
Bold .o 230a
2300
Boldre . 2404
Bollington 2304
Bolney 2304
Bolsover 2404
Bolton 1054
2104
2304
Bolton-by-

Rowland 304
Bolton-le-Sands 2304
Bolton-on- 304

Dearne 1054
Bongchurch 2404
Bonningha)l 2304
Bonnybridge .. 2504
Bonnyrigg . 230a
Boosbeck .. 2304
Bootle ..

Borden

2
Boreham Street
Boreham Wood
Borough Green

Borrowstounness
Borth .
Boscobel 2304
1004
Boscombe 2004
Bosham 2804
Boston 2404
Bothenhampton 2304
Bothwell 2404

Botolph Claydon 2804

Bottisham .. 2404
Boughton (Kent) 230A
Boughton

(Northants) 2104
Boughton Aluph 2304
Boughton

Monchelsea ,. 2304
Bouldnor .. 2400
Boulton .. 2004
Boundstone .. 230a
Bourn .. .. 3404
Bourne End .. 2004

(Herts.) .. 1004
Bournemouth .. 200a

Baurton-on-the
Water o

1100
Baveney 2304
Bovey Tracey 2304
Bovingdon .. 240a
Bow Brieckhill 2304
Bowden .. 100A
Bower Hinton 2304
Bowlers Town 2304
Bowling 2404
Box . 2304
Boxgrove 2304
Boxted 2304
Bozeat . . 2304
Brackley 2304
Bracknell 2404
2200
Braconash ve 2304
Bradfield
(Essex) 2304
Bradford 2304
230¢
Bradford-on-

Avon 230
Brading 2404
Bradley 2304
Bradninch 2304
Bradpole 2304
Bradsham 2304
Bradworthy 1100
Braerhead 2304
Brafield 2304
Brainwood 2404
Braintree 2308
Braithwaite 2300
Bramber 230A
Bramerton 2304
Bramfield 2404
Bramhall 2304

2304
Bramingham .. 2404
Bramley 2304
Brampton

(Cumb.) 2304
Brampton

(Derbys) 2404
Brampton

(Hunts:) .. 240a
Brampton Ash 2304
Branderburgh 2300
Brandesburton 2304
Brandiston .. 280a
Branston 2304
Brantham .. 2304
Brantingham .. 2304
Brasted .. 2204
Bratton 2304
Braughing 240a
Braunston 2304
Braunstone 2404
BraunstoneFrith 2404
Braunton .. 2200
Bray 2304
Braybrooke 2404
Breadsall 2004
Bream .. 2304
Brecon 2300
Bredbury 230a
Brede 2304
Brenchley 2304
Brentwood 2404

230a
Brereton 2304
Bretby .. 2304
Bretton 2804
Brewood . 230a
Bricket Wood ~ 2404
Bridestowe .. 2304
Bridge (Kent) 2204
Bridgend . 2004
Bridge of Allan’ 2504
Bridge of Dee 2304
Bridge of Tilt .. 2200
Bridge of Weir 2404
Bridgtown .. 230a
Bridiington 2304
Bridport 2304
Briech .. 230a

Brierfield .. 2304
Brierfield Lower 230a
Brierley Hill 2004
Brighouse .. 2304
Bnghtlmgsea .. 2304
Brighton 1150
2300
2804,
Brightwell 2304
Brigsley 2304
Brigstock 2304
Brinsworth 2304
Brisley . 230a
Brithdir 2304
Brixham 2200
Brixton (Devon) 2304
Broadbottom ,. 230a
Broadhempston 240a
Broad Oak 2304
Broad Oak Fnd 240A
Broadstairs 2400
Broadwater
(Herts.) .. 2404
Broadwath .. 230a
Broadwell . 2304
Brock .. . 2304
Brockmoor .. 200a
Brockworth .. 2304
Brocton .. 2304
Bromeswell . 230a
romham . 2104
Bromley . 210a
2304
Bromley Cross 2304

Brompton 1004
Brompton(Kent) 2304
Brompton
(Yorks.) .. 2304
Brook (I.0.W. ) 240A

Brooke .. 2304
Brookfield 240A
Brookhouse 2304

Brookmans Park 240a

Brookshide ,. 2404
Broomfleld ., 2304
Brotton . 2504
Brough «. 2000
Broughton

(Flints.) . 2304
Broughton

{Lancs.) . 2304
Broughton

(Northants) 2404
Brown Edge 2304
Brownhills 2504
Broxbourne 2404
Droxburn 2300
Broxton 2304
Bruensmpleford 2304
Brundall . 2304
Bruton 2304
Brynamman 2204
Buckden . 2404
Buckfastlelgh . 2404
Buckhaven 2504
Buckingham 2304
Buckland 2404
Buckland

Monachorum 2304
Bucklesham .. 2304
Bucklow Hill .. 220a
Bucks Horn

Oak .. 2304
Bude 2000

2304

Budleigh

Salterton 230a
Buerton 2304
Bugbrooke 2104
Buglawton 230a
Bugle . 230A
Bulls Green 2404
Bullwood 2304
Bulmer 2304
Bungay 2804
Buntingford 2404
Bunwell 04

23
Burchetts Green 2404

105
Burford 1100

2304
Burgess Hill 23?)(‘;
Burgh .. .. 2304
Burgh-by-Sauds 280A
Burlescombe 2304
Burley .. 230a
Burley-in-

Wharfedale .. 2304
Burnham

(Bucks) 230a
Burnham

(Somerset) ., 2804
Burnham Green 2404
Burnham-on-

Crouch 2304
Burniston 2304
Burnley 2200

2304

Do, (Rural) 2304
Burnside 404
Burntisland 2504
Burntwood 2504
Burnt Yates 230a
Burscough 2304
Burslem 2200

2404

Burstwick . 2304
Burton (Ches. ) 2304
Burton .

Bradstock 2304
Burton-in-

Lonsdale 2304
Burton Latimer 240a
Burton Lazars 240a
Burton Leonard 2304
Burton Pidsea.. 2304
Burton-upon-

Trent 2004
Burtonwood ., 230¢

230a
2504
Burwardsley 2304
Burwash 2304
Burwell 2404
Bury 304

Do. (Rural) 2304
Bury Green ., 2404
Bury 8t. Ed- 200¢

munds 2304
Busb: 2404
Bushbury 2304
Bushey 2004
Bushley 2404
Butetown +o 2304
Butley 30A
Butterton 2304
Buxton (Derby) 2800

2804
Buxton

{Norfolk) 2304
Byfleld 304
Byfleet 200a
Bygrave 240
Bylaugh 230a
Cabalfa . . 230
Cnddlngton . 2404
Caerau , . 2304

2304
Caergwrle . 2304
Caerleon . 2304
Caernarvon .. 230A
Caerphilly .. 2304
Cainscross . 2304
Calster

8t. Edmunds 2304
Caldecote

&Bed.ford) . 230
Caldecote

(Chester) . 2804
Calderbank .. 240a
Calderbridge .. 230a
Caldwell 2304
Caldy . .. 230a
Calf Heath .. 2304
Callington .. 2804




FOUR MILLION AERIALS CANT BE WRONG

106
SUPPLY VOLTAGES
Calne .. .. 2200 | Caton .. .. 2804
Calstock .. 2304 | Catrine .. 2404
Calthorpe .. 0234 | Catsfield .. 230A
Calverley .. 2304 | Catton .. .. 2304
Calvert .. 2304 | Catwick .. 230
Calverton .. 2804 | Caughall .. 2304
Cam .. .. 2304 | Caverswall .. 2308
Camberley . 250A | Cawston .. 230A
Camberwell . 2054 | Caxton .. 2404
2050 | Cayton . 2304
2304 | Cefn Coed .. 2304
Camborne .. 2804 | Cefn Cribbwr .. 2304
Cambridge . 2004 | Cefn Fforest .., 2304
Cambusbarron. . 2504 | Cefn-y-Bedd .. 2304
Cambuskneth .. 2504 | Cellarhead . 230a
Cambuslang .. 2404 | Celynin.. .. 2200
Cameron .. 2504 | Cemmaes .. 2100
Campsea Ash .. 2304 | Ceres .. .. 2504
Campton .. 2404 | Chadderton .. 2304
Canning Town 2004 | Chaddesdon .. 200A
Cannock .. 230 | Chadsmoor . 2304
Canterbury . 2200 | Chagford .. 230A
2304 | Chaigley . 2304
Cantley .. 2304 | Chailey .. 2304
Canvey Island.. 230a | Chale . . 2404
Canwell .. 2504 | Chalfont
Capel .. .. 260a St. Giles . 200a
Capenhurst . 230A | Chalfont,
Carclaze . 2304 | "8t Peter .. 200a
Carden .. 2304 Ch. lic 230
Cardenden . 2504 | SDAIE .. aENC L
Cardiff 2000 Chalton .. 2404
o * 9004 | Chalvington .. 2304
2304 Chapel ..
2304 Brampton .. 210A
2404 | Chapel
2504 Chorlton .. 280A
Cardington . 2304 | Chapelhall .. 2404
Cardonald . 2404 | Chapeltown . 230a
Cardross . 2404 | Chard .. 2304
Carfin .. . 2404 | Chardstock 2304
Cargo .. .. 2304 | Charfield 2304
Carhampton .. 230A | Charing . 230A
Carisbrooke 2404 | Charing Heath 2304
Cark .. 2304 | Charlestown 2304
Carleton . 230a | Charlesworth .. 230A
Carleton Charlton . 2804
Forehoe .. 2804 | Charlton ngs 210a
Carleton Rode.. 2304 2204
Carlin How . 2504 | Charltons 2504
Carlisle .. 2300 { Charlwood .. 2304
2304 | Charlwelton .. 2304
Carleton (Beds.) 2804 | Chase Terrace 2504
Carleton(Notts.) 2804 | Chasetown . 2504
Carleton Chatburn . 230a
Colviile . 280A gll:a:la;'zm . 2304
Carluke .. 240A a tteris - 2404
Carmarthen .. 220¢ | Cheadle §Ches ). 2304
2804 Cheadle (Staffs.) 230a
Carmunnock .. 2404 | Cheadle Hulme 2304
Carmyle . 2404 | Chebsey .. 2304
Carnbee . 9504 | Cheddington .. 240A
Carnwath © 240, | Cheddleton . 280a
Carpalla © 2304 | Chelford . 2304
Carrog .. .. 2304 | Chellaston . 2004
Carr Vale . 2404 | Chellington . 2304
Carshalton .. 280a | Chelmsford .. 230
Carstairs Chelsea 5 gg(())o
Junction .. 240 A
e * | Cheltenham .. 210a
Viilage .. 240A 2204
Cartmel 2304 | Chelwood Gate 2304
Castle Bromwich 2804 | Chenies. . .. 230A
Castle Douglas 2304 | Chepstow . 2100
Casgtleford .. 2304 2304
Castle Gresley 2304 | Cherry Burton 230A
Castlethorpe .. 230a | Cherry Hinton 240A
Casleton .. 280 | Chertsey . 2004
Castletown .. 230a | Chesham . 200A
Castor .. .. 2804 240A
ga:?eldh . 2304 | Chesham Bofs 2004
atfort) . 2304 | Cheshunt . 240A
Cathcart .. 2404 | Chesil . 2304
Catherington .. 230A Cheslyn Bay . 2304
Catisfleld . 2204 | Chester . 2304
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Chesterfleld .. 240¢
2404
Chesterton

Friary . 2404
Cheswardine .. 2304
Cleveley Park .. 240a
Chevening .. 2204
Chichester . 2304
Chickerell .. 280a
Chiddingstone .. 220a
Chigwell . 2304
Chilcote . 2504
Chilworth 2304
Chingford 2404
Chinley. . 2304
Chinnor 2204
Chippenham 230a
Chipping 230
Chipping Ongar 230a
Chipping

Sodbury 2304
Chirton. . 2404
Chislehurst 2100

2304A
Chiswell Green 2404
Chiswick 220a

2200
Chisworth 2304
Chittering 2404
Chobham 2004
Chorley . 230a
Chorley Wood 2404
Chorlton (Ches.) 2304
Chowley .. 2304
Christchurch .. 2500
Christleton 230A
Chryston 240A
Chudleigh 230A
Chudleigh

Knighton 2304
Church 2304
Church

Brampton 2104
Churchdown .. 230A
Church Gresiey 230a
Churchtown 2304
Churston 2200
Churt .. 230A
Churton 2304
Churton-by-

Farndon .. 230A
Churtou Heath 2304
Cinderford 2304
-Cirencester 2404

Clackmannan .. 2

Clacton. . 230¢
2304
Clanfield 2304
Clapham
(Beds.) 210
Clapham
(Yorks.) . 2304
Clapham
(Sussex) .. 230a
Clarkston .. 240A
Claverley .. 2004
Claverton .. 2304
Clay Cross .. 2504
Clayton (Yorks.) 2304
Clayton-le-dale 2304

Clayton-le-Moors 2304

Cleator 230A
Cleator Moor .. 230A
Cleckheaton .. 230a
2304
Cleethorpes . 2304
Cleland .. 2404
Cliddesden . 230a
Cliffe .. . 230a
CHff Park .. 2304
Clifton (Lancs. ) 2304
2504
Clifton (Staffs.) 2304
Clifton
(Warwicks.) 240A
Clifton Beynes 230A
Clint . 200a
Clipston .. 2304
Clitheroe . 230a

Clitheroe (Rural) ?30A
Clophill

Clotwn Hoofleld 230A
Cloughton .. 230a
Clowne 2504
Chumbe Estate 220A
Clntton. . . 230a
Clydach 230A
g}vdebank gggA

ymping A
Coalely)' 2304
Coaltown of

Balgonie 2504
Coaltown of

Wemyss 250A
Coatbridge 2400

2204
Coates .. 2304
Cobham (Kent) 2304
Cockenzie .. 2304
Coddington 2304
Codicote 2404
Codsall 2304
Coed Talon 2304
Cofton .. 004
Cogenhoe . 200a
Colty .. . 230a
Colby (L. 0. M? 230A
Colby (Norfolk) 2304
Colchester . 2100

230
Cold Ashby . 230a
Coldfair Green 230A
Cold Norton .. 280A
Coldrey .. 230a
Cole .. .. 230a
Coleford .. 2304
Cole Green . 2404
Coleshill

(Bucks.) 200a
Coleshill

(Warwicks.) 2304
Collessie .. 2504
Collingtree .. 210A
Colne (Lancs.).. 2304

2400

Coltishall .. 2304

Colton .. .. 230A

Colwick .. 230a

Colwyn Bay .. 2200

. 2304

Colyford . 2500
Combe-in-

Teignhead .. 230A
Comberbach .. 2204
Combe

St. Nicholas.. 280A
Compton

(Devon) . 2304
Compton

(Hants.) . 2304
Compton

(Surrey) .. 2304
Congleton . 2304
Coniston

(Lancs.) 2304
Conist,on(Yorks) 2304
Connah’s Quay 2504
Conway .. 230a
Cookham . 2304

230A

2300
Cooksbridge .. 2304
Cookshill . 2804
Coombe .. 2204
Copford . 2304
Copgrove . 230a
Cople .. .. 2304
Copthorpe . 230a
Corby .. .. 230A
Corpusty . 2304
Corringham . 2304
Corsham . 2304
Corwen .. 2304
Coseley . 200
Cosgrove . 2304
Costessey . 2304
Cotebrook . 220a

Annual, 1935

Cown-ln-the-
Clay . .. 230a
Coton-in- ‘the-

FElms .. 2304
CQottenham .. 2404
Cottesbrooke .. 2304
Cottingham

(Leies.) . 230a
Cottingham

(Yorks.) .. 280a
Cottingley . 230a
Cotton Abbota 2304

Cotton Edmunds 230A
Cotton End . 230a
Coulsdon . 230a
Coventry .. 200A
Cowbit .. 230a
Cowdenbeath .. 2504
Cowes

(I.O.W.) .. 2404
Cowfold .. 2304
Cow ley

(Devon) . 230a
Cowley

(Middx.) . 2004
Cowpits .. 230a
Cowplain .. 230
Coxheath . 230a
Craddock . 230A
Cralgcefnparc .. 230A
Craighendoran 240a
Crail .. 2604
Cranborne . 230a
Cranbrook

(Kent.) .. 280a
Cranfield

(Beds.) . 2304
Cranford

(Northants)  280a
Crawley . 230A

2400
Crawley Down 2304
Crayford .. 2404
Creaton .. 2104
Crediton .. 2304
Creech .. .. 2604
Creeksea .. 2304
Creetown .. 230a
Creigiaw f.. 250
Crewe .. .. 2800
230

Crewkerne .. 230A
Criek .. .. 230a
Crieff .. .. 2404
Cringleford . 2304
Cripps Corner .. 2304

oft .. .. 2304
Cromaron . 1000
Cromer .. 2400
Cromhall . 230A
Crompton

(Lancs.) .. 2304
Cronton .. 2380A
Crook .. .. 250a
Crookston .. 2404
Crossflatts .. 2304
Crossford .. 2504
Crossgates .. 2504
Crosshall .. 2404
Crosshouse . 2404
Crosskeys . 280A
Cross Roads

(Yorks.) . 230a
Croston . 230a
Croughton

(Ches.) . 2304
Croughton

(Northants.) 230a
Crowborough .. 2304
Crow hurst . 2304
Crowland . 2304
Crowthorne . 2504
Croxley Green 240A

Croxton (Hunts.) 2404
Croxton (Staffs.) 2304
2

Croy . 250A
Croydon . 230A
Crumlin . 2500
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Cuckfleld
Cuddington
(Ches.)
Cudworth
Cuerdale
Cuffley ..
Culcheth
Cullercoats
Cullingworth ..
Cullompton
Culmstock
Culpho
Culross
Culton ..
Cuits ..
Culworth 00
Cumbernauld ..
Cummersdale ..
Cunwhinton
Cupar ..
Curdworth
Currie .. 90
Custom House
Cwm .. g
Cwmbram v
Cwmfelinfach ..
Cwmlilynfell
Cynwyd

Dacre
Dagenham

Dairsie
Dalbeattie

Dalkeith b
Dalmellington
Dalmuir
Dalry $Ay1' )
Dalry Ku'kcud)
Dalrym
Dalston
(Cumberland
Dalston(Lancs.
Dalton-in-
Furness
Danbury
Dane End

Danesbury -
Danzey Green
Daregbury
Darlaston
Darley .. =
Darley Abbey
Darlington

Dartford

Dartmonth
Darton
Darvel ..
Darwen

Datchworth

Daventry -
Davington co
Dawlisb "

Dawlish Warren
Deal .. 0
Deane ..

Deanhouse
Deanshanger ..
Dearne 60
Dedham

Deganwy
Delahole

Delamere
Delph ..
Denbury
Denford

Denham

Denmead
Denny

2304

.. 250A
. 2000

2304

. 2304

2404

.. 2404
. 2404

2304

. 2404

2304
2304

. 220a
. 2304
.. 2404
Danehill 00
. 2404

2304
230a

. 2504
. 2004
. 2804

2004

. 2300

2304

. 2300

2304

. 2404
. 230a
.. 240a
. 2300

2304

. 2404
Davenham -
. 2104

2204

2304
2304
2304
2304

.. 2304
. 2304

2304
2304

. 2304
.. 2304
. 2000

330c

.. 2204
.. 2304
.. 2404
.. 210a
.. 200a
. 2804

2304

Denton (Kent) 2304
Denton

(Northants) 2304
Denton . 2000

(\Ianchester)' 2304
Denton (Yorks.) 230a
Deopham 304

Derby .. . 2300
2004

2304

Deri . 2304
Detling . 230A
Devizes . 2304
Dewarton . 230
Dewsbury . 2200
2304

Diggle .. . 2304
Digswell . 2404
Dilham . 230a
Dillhorne . 230a
Dilton Marsh .. 230a
Dinas Powis .. 230a
Dingoey 230a
‘| Dippenhall 2304
Dirleton 230A
Disborough 2304
Disley .. 2304
Diss .. 2304
Ditchiing 230A
Ditton .. 2304
Dobcross . 230a
Dockenfleld . 2304
Doddington . 2404
Dodington .. 280A
Dodleston .. 230A
Dodworth . 2304A
Dolywern .. 230
Doncaster . 2800
230A

Donington . 2304
2304

Donyatt . 230a
Dorchester .. 2200
Dordon. . . 2504
Dorking . 230a
. 2400
Dorney .. 2304
Dorridge . 2304
Dosthill . 2504
Douglas . 230a
230¢

Dousland . 2304
Dove Holes . 230A
Dover .. 100a
200a

2304
Dovercourt Bay 240A
Dowlais 2000

Downham 230A
Downham
Market 2304
Drakelow 230a
Draycott 2304
Drayton
(Norfolk) . 280a
Drayton Parslow 2304
Dreghorn .. 2404
Drem .. . 230A
Drewsteignton 2304
Driffield . 230A
Drigg .. . 2380a
Dronfleld 2004
Droylsden 200¢
2304
Drumchapel .. 2404
Drybrook 2304
Duddon 2304
Duffield 2004
Dukinfleld 2304
Dullatur 2504
Dulverton .. 2300
230A
Dumfries 230¢
230a
Dunbar 2304
Dumbog 2504
Duncote 2304

Dundee

Dundonald ..
Dunham-on-the-
Hill .. .

Dunfermline

Dunford Bndge
Dunino
Dunipace
Dunlop
Dunmow
Dunnington 5
Dunnockshaw
Dunoon
Dunsden
Dunstable
Dunster
Dunswell 0
Dunton Green
Dursley
Dutton
Duxford
Dyffryn
Dymchurch

Eaglesham
Eallng ..
Earby ..
Earlstown
Earley .. ob
Earls Barton ..
Earlswood
Easington og
East Ashling ..
East Ayton
East Barnet ..
East Bergholt . .
East Bilney
Eastbourne
Eastburn
Bast Calder o
East Carleton ..
East Chiltington
East Chinnock. .
East Claydon ..
Eastcote
(Middx.)
Eastcote
(Northants) ..
East Dean
(Susex) .
East Dereham, .
Eastergate a0
Easter Howgaw
Easterton
East Farlelgh
East Farndon .
East Grinstead

East Haddon ..
East Ham oo

East Hanning-
fleld .

East Hoatley
Easthorpe

East Hyde
Eastington

East Kerrier ..
East Kilbride .,
East Linton ..
East Malling
Eastnor

East Ogwell
Easton 0
Easton Mandlt
East Philipstoun
Eastrea ob
East Retford ..
Eastry ..
East Sheen
East Tilbury ..
Eastwell
East Wemyss ..
East Wickham
Eastwood o
Eaton (Ches.) .

. 2000

2004
2404

. 2504
. 2204
2

2304
)

.. 2304

. 240a

.. 2100

2304

. 230a

2504
2004

. 2304
. 2304 1 Eversholt

Eaton (Notts.) 230a
Eaton Bray . 2404
Eaton Socon .. 240A
Ebbw Vale . 240c
Eccleshall .. 230a
Eccleston (Ches. ) 2304
Eccleston
(Chorley, . 115a
Lancs.) 2304
Eccleston
(St. Helens, 230C
Lancs.) .. 230aA
Ecton .. .. 210a
Eddleston . 230A
Ldenbridge . 230a
Edgehead 280A
Edgerley (Ches) 2304
Edgware .. 2404
Edgworth .. 2304
Edinburgh . 2300
230A
Edingale . 250A
Edington .. 230a
Edlesborough .. 2404
Edmonton . 2404
Edwalton .. 230A
Egerton (Kent. ) 2304
Egerton (Lancs.) 2304
Eggbrickland .. 2304
Eggington 2404
Egglescliffe 2504
Egham 100A
2304
Egremont .. 230A
Eight Ash Green 2304
Llderslie .. 2404
Eldwick .. 2304
Elford .. .. 2304
Elgin 2400
Elie .. 2504
Elland .. 2304
2400
Ellerby 2304
Ellerker . 280a
Ellesmere Port 2304
2504
Ellisfield 2304
Elloughton-
with-Brough  230a
Elmdon 2304
Elmhurst 2304
Elmstead 2304

Eiphinstone .. 2301

Elsenham 2404
Elsing 2304
Eistow 210a
Elstree 2404
Elswick 2304
Eltisley 2404
Elton 240
Elton (Ches ) . 2504
Ely (Cambs.) .. 240A
Ely (Cardiff) 2
Emberton 210A
Emsworth 230
Endon 2304
Enfleld 2400
2404
Epping 2404
2804
Epping Uplnnd 2304
Epsom . 2300
2304
Erith .. .. 200a
Erpingham . 230a
Essendon . 2404
Essington . 2804
Lston .. .. 230A
Etchingham .. 2304
Etching Hill .. 230a
Eton .. .. .. 280a
Eton Wick . 2304
tton .. .. 2304
Evans Farm . .
Estate . 2404
. Evenley .. 230A
. 2404

Evington

Ewenny
Ewhurst (Kent)
Ewood Bridge
Exbourne
Exeter ..
Lixminster
Exmouth
Exton ..
Exning

Eydon ..

Eye .. 5
Eye (Northants)
Eynesford 60
Eythorne

Facit ..
Failsworth

Fairlie ..
Fairlight Cove
Fakenham 00

(Norfolk)
Falkirk

Falkland
Talmouth
Farcet ..
Fareham
Farington o
Farlelgh Wallop
Farley Green ..
Farmington ..
Farnborough ..
Farndon

Farningham
Farnworth

Farsley
Farthingboe
Fauldhouse
Faversham
Fazeley 7
Featherstone ..
Felbridge
(Surrey)

Felixstow

Felmersham
Felmingham
Felpham
Feltham

Felthorpe b o
Fence .. 00
Fenny Stratford
Fenstanton .

Field Burcote .
Filey
I‘mchampstead
Finchley 3
Findon
Finedon
Fingringhoe
Finsbury

Five Ashes

Five Oak Green
Flackwell Heath
Flamstead
Flaunden

Mullard master .RADIO

. 2004

2304
230

.. 2504

2304

.. 2304
. 2000

2404

.. 280A
.. 230a
.. 230A
. 2004

2304
230A
2304
2304

. 2404

2404

.. 2804
.. 230a
.. 220c
. 2304
. 2300

. 230a
. 230a
2504

. 2500
. 2304
. 230a
.. 230a
.. 104

. 2304

.. 2404

.. 230a
. 2400

2304
220a
2304
. 2404
2304
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Flaxby .. 230A
Flaxton . 2304
Yleet Hargnbe 2304
Fleetwood .. 2000

2304
Fletching . 280a
Fletton . 2304
Fleur-de-lis . 2304
Flexbury .. 230A
Flimwell . 230A
Flitton .. 2404
Flitwick .. 2404
Flookburgh . 230
Flordon .. 2304
Flore .. . 2104
Fobbing 2304
Fochriw 2304
Tolkestone 2100

2104
Folkington .. 230A
Follifoot .. 200a
Fontley 220a
Foots Cray 2004
Yord

(Midlothian) 2304
Ford (Lancs.) .. 2304
Fordcombe . 2204
Fordham .. 240A
Forest Gate .. 200a
Forest Row . 230a
Formby . 280a
Forncett .. 2304
TForsdyke . 230a
¥orshaw Heath 2304
Fort Augustus 130c
Fortimeswell .. 2304
Forfon 2304
Fos 2304
Foulk Stapleford 2304
Youlridge .. 2304
Foulsham .. 2304
Fowey .. .. 230a
Foxdale .. 230
Foxham .. 2304
Foxhole .. 230a
Foxley .. 230A
Foxton .. 2404
Framfleld .. 230a
Framingham

Earl .. .. 2804
Framingham

Pigot . 230a
Framlingham .. 220c¢
Frampton . 2404
Frampton

Cotterel 2304
Frankby 2304
Frant .. 2304
Featheme-thh-

Saul . . 2304
Frecklefon 240A
Freethorpe 230a
Fremington 2304
Frensham 2304
Freshfield 2304
Freshford 2304
Freshwater

(I.0.W.) 2404
Frettenham 2304
Frenchie .. 2504
Friern Barnet 2404
Fricrs Bay .. 2304
Friers Wash .. 2404

Frinton- ou-Sea  230C
Friston (Suﬁ'olk) 230A

Fritton .
Frodingham .. 250A
Frodsham . 2504
Frodsham "
Lordship . 2504
Frome . 2304
2400
Frompton-on-
Severn . 2804
Froyle .. . 2304

Fulbourn
Fulham !
Fulmer o
Fulneck

Fulwood

Fundenhall
Funtington .
Furness Vale ..
Furneux Pelham

Gaddesden Row
Gailey ..
Gainsborongh
Galston
Gamlingay
Gamston

Ganstead

Gardner Street
Garforth
Garnant
Garstang

Garw__ ..
Gate Helmsley
Gatehouse
Gatley .
Gawcott,
Gawsworth
Gayle ..
Gayton
Gaywood
Gedgrave
Gedling
Gedney
Gellygaer 8
Gerrards Cross
Giddington
Gifford
Giggleswick
Gildersome
Gilfach
Gillingham
(Kent)
Gilroes . .
Gilsland
Gilstead
@Girvan ..
Gisburn
Gladsmuir
Glais ..
Glanamman
Glan Conway .
Glascote

Glazebrook
Glazebury
Glencraig
Glenfleld
Glenfield Frith’
Glengarnock
Glenluce
Glossop
Gloucester

@Qlynde
Gonsall
Godmanchester
Godrergraig
Godstone
Goffs Oak
Golbourne
Golborne Bellow
Golborne David
Golders Green
Goldington .
Goldsborough . .
Gomersal
Gomshall
Goole ..
Gosnargh
Gorebridge .
Gorran Haven. .

. 2404
. 2004

2004

.. 2304
. 230a
. 230A
. 230A

2304
2304

2304
2304

. 2304

2404

. 2404
. 230a

2304

. 2304

2304

. 2304
.. 2304
. 2304

2304

.. 2804

2304

2304
. 2304
.. 2304
.. 2304
. 2304
o . 12804
.. 2804
. 2804
.. 2304
. 2304
.. 2804
. 2804

200

. 2404
.. 2304
. 2804
.. 230
. 230a

. 2304
.. 2404
.. 2304
.. 2304
.. 2404
.. 2304

. 230a
.. 2304
.. 230A

. 2304

. 2500

2504

. 2304
. 230
.. 2504
. 2404

2404

.. 2404
. 2304
.. 2400
. 220¢

230A

. 2304
. 230a

2404

.. 230
.. 2204
. 2404
. 2304

2304
2304
2404

. 2104

2304

. 230A
. 2804
.. 2304
. 2304
. 2304

2304
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Gorseinon . 2000
230A
Gosberton .. 2804
Gosforth . 2804
Gosmore .. 2404
Goudhurst . 230
Gourock 2000
2604
Grafton . 2304
Grafton Under-
wood. . . 230a
Grampound .. 2304
Grandborough.. 230A
Grange (Ches) 2304
Grange (Lancs.) 2304
Grange (Yorks.) 230a
Grangetown .. 250A
Grantham .. 240c
Grappenhall .. 2501
Grasmere . 100a
2004
Grassington . 2500
Graveley .. 2404
Gravenhurst .. 240A
Gravesend . 2300
2304
Grays . 2000
2304
Greasborough .. 230a
Greasby .. 2304
Great Amwell .. 240a
Great Baddow  230A
Great Barford 2304
Great Barr .. 2304
Great Bealings 2304
Great Bentley 230aA
Great Berk-
hampstead .. 200a
Great Billing .. 210A

Great Boughton 230A
Great Brickhill 2304
Great Bridgeford 2304
Great Brington 230a
Great Budworth 2204
Great Burden .. 2304
Great Chart .. 230a
Great Chevenell 2401
Great Coates .. 230A
Great Cransby 2404
Great Crosby .. 2300

2304
Great Dunmow 2304
Great Eccleston 2304
Great Gaddesdon 2304

Great Harwood 230A

Great Haywood 230A
Great Holland.. 2304
Great Horkesley 2304
Great Houghton 2304
Great Malvern 1004
200a
Great Molewood 2404
Great Oakley
{Essex) .. 2304
Great Oakley
{Northants) 230a
Great Offley .. 2404
Great Ouseburn 2304

Great Oxendon 2304
Great Plumstead 230
Great S8ankey .. 250A
Great Saughall 230a
Great Torrington 230
Great Totham  230A
Great Urswick.. 2304
Great Warford 230a
GreatWilbrahamn 2404
Great

Witchingham 2304

Greatworth . 2304
Great

Wymondley.. 240A
Great Wyrley .. 2304
Qreenfleld

(Beds.) . 2404
Greenfield

(Cheshire) .. 230.

Greenford . 200A
Green
Hammerton.. 230A
Greenock . 2500
2504
Greenodd .. 2304
Greens Norton . 2804
Green Street .. 2404
Green Street
Green 2304
Greetland . 230A
Grendon
(Northants) 230a
Grendon
(Staffs.) .. 2504
Gressenhall . 230A
Grimsby . 2800
2804
Grindleton .. 230a
Grisleham .. 2304
Gristhorpe .. 2304
Groombridge .. 220A
Grove .. .. 220¢
2304
Guestling .. 2804
Guestwick . 230a
Guilden Sutton 230a
Guildford .. 220c
2304
Guilshborough .. 210a
Guisborough .. 2504
Guiseley . 2304
Guist .. 230A
Gullane . 230a
Gunton. . . 2304
Gurnand_ . 240a
Gustard Wood 2404
Gwann-
cae-Gurwen .. 2204
Habeigcham . 2200
2304
Habrough . 2304
Hackleton . 230
Hackney . 2304
2400
Haddenham .. 220A
Haddington .. 230a
Hadleigh . 230a
Hadlow . 2204
Hadlow Down.. 2304
Hafodyrynys .. 2500
Hallsham . 2200
230
Hainford .. 2304
Halbeath . 2504
Halberton .. 230A
Hale (Farnham) 2304
Hale (Liverpool) 2304
Hales Place 2304
Halewood . 2304
Halesworth . 230a
Halifax. . . 230¢
2304
Hallbankgate .. 230a
Halls Green .. 240
Halszall . 2304
2204

Halstead (Essex) 2304
Halstead (Kent) 2204

Haltenprice .. 230A
Halton (Ches) 2504
Halton (Lancs.) 2304
Ham .. .. 230a
Hambledon . 2304
Hambleton . 2304
Hamfallow . 2304
Hammersmith.. 1104

2304
Hammerwick .. 250A
Hammonds End 2404

Farm 5

Hampuett .. 2200
Hampstead . 108

2104
Hampsthwaite 2004
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Hampton-in-

Arden . 2304
Hampton Lucv 2604
Hanbury . 230A
Handoross . 2804
Handforth

(Ches.) 230A
Handley (Ches ) 230A
Handsacre . 2304
Hanley .. 2404
Hanslope .. 230A
Hanston . 2404
Hanworth 2004

2304
Happisburgh .. 2304
Hapsford .. 2604
Hapton .. 230a
Harbledon .. 2304
Harden. . .. 280A
Hardingham .. 280A
Hardingstone .. 210A
Hardwick .. 2304
Harefleld . 200a
Hare Street . 240a
Harlaston .. 2604
Harleston . 2304
Harlington 2404

(Beds) . 200
Harlington 2004

(Mddx) . 2304

2404
Harlow . 240
2304
Harner Green .. 2404
Harmondsworth 2004
2304
Harpenden . 2404
Harpford . 2304
Harpole .. 2104
Harpsden . 2304
1004
Harrogate . 200
2304
Harrold .. 230A
Harrow . 2300
Harrowden

Great . 2804
Harrowden

Little . 230
Harrow

Weald .. 2404
Harston .. 240a
Hartfleld . 2304
Hartford

(Ches) . 2204
Hartford

(Hunts) . 2404
Harthill

(Chester) . 280a
Harthill

(Lanark) . 2404
Hartley (Cran-

brook,Kent) 2304
Hartley (Long-

field, Kent) .. 280A
Hartshead . 240a
Hartshill .. 200a
Hartshorne . 2304
Hartwood . 2404
Harwich . 2404
Hagselbury-

Plucknett .. 230a
Hasland .. 2404
Haslingden . 2304
Hassocks . 230

200A
Hastings . 2304
Hatch End .. 2404
Hatching Green 2404
Hatfield .. 2404
Hatherleigh .. 23804A
Hathern .. 230a
Hatherton .. 2804
Hat . 2504
Hatton Heath ~ 230a

THE GREATEST NAME IN RADIO
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Haunton .. 2304
Havant . 2304
Havehiil .. 230a
Haverigg .. 2304
Haveringland .. 2304
Haverthwaite .. 2304
Hawarden .o 230A
Hawes .. .. 280a
Hawick .. 2400
Hawkhurst .. 2304
Hawkwell . 2304
Haxby .. .. 230a
Haydock . 2304
Hayes .. .. 2404
Hay field . 2304
Hayle .. . 2404
Hayling Island 2304
Haynes. . . 230a
Hayton 2304
Ha.ywarda Heath 2304
Hazel Grove .. 2304
Hazelmere . 210¢
Heads Nook .. 2304
Heald Green .. 2304
Healey .. 230a
Healing .. 2304
Heath .. .. 2404
Heath End .. 2380A
Heathfield .. 280a
Heath Hayes .. 2304
Heaton-with

Oxcliffe . 2304
Hebden Bridge 2304
Heckmondwike 2300
Hednesford .. 2304
Hedon .. .. 230a
Hele .. .. 230A
Helensburgh .. 2404
Hellesdon .. 2804
Hellidon .. 2304
Hellfleld .. 2304
Heliingly .. 2304
Helmdon .. 230a
Helmshore .. 2304
Helsby .. 2504
Helston .. 2404
Hemblington .. 2304
Hemel

Hemstead .. 240a
Hemingford

Abbots . 2404
Hemingford

Grey .. 2404
Hemley .. 230a
Hempnall . 2304
Hempstead

(Keut) .. 2304
Hempsted . 2304
Hemyock . 230A
Hendon . 2404
Henfield . 2304
Hengoed . 230a
Henley-on-

Thames 2304
Henlow 2404
Hensingham 2304
Hensington 2304
Hempworth 2304
Hermiston 230A
Herne 2304
Herne Bay 2304
Herstmonceux 2304

2400
Hertford 2404
Hertford Heath 2404
Hertingfordbury 2404
Hesketh . 2304
Hessle .. 2304
Hest Bank 2304
Hethersett 2304
Hevingham 2304
Hexham 2504
Hextable 2304
Hexton 2404
Heybridge 2304
Heydon .. 230A
Heysham . 280a

Heywood 2000

2304
Heywood Park 240A
Hickling 2304
Higham .. 2304
Higham Ferrers 210a
Higham Park .. 2304
Highams Park 2304
High Beech .. 240a
Higher Walton 2504
High Halden .. 230a
High Legh 2504

2204
High Ongar 2304
High Street

(Cornwall) 2304
Hildenborough 2204
Hill Chorlton .. 2304A
Hill End 2404
Hillhead 2304
Hillingdon 2004
Hillstown 2404
Hilperton 2304
Himley 2004

2304
Hilton .. 2404
Hindley . 230a
Hindley Green’ 2304
Hindolveston .. 2304
Hingham 2304
Hinton 2304
Hinton St.

George 2304
Hints .. 2504
Hinxbill 230a
Hinxton . 2404
Hipperholme .. 230A
Hitcham . 2304
Hobson 2404
Hockenhall 2304
Hockley . 23804
Hockley Heath 2304
Hoddesdon

(Herts)