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Model 704.—AUTO
RADIO GRAMOPHONE

There is both " satisfaction

and profit in selling an *

R.G.D. Radio Gramophone.
In the first place you sell an -

’

instrument of the highest ©

repute, acknowledged to be
the finest of its type, and,
in the second place —impor- *
tant from your point of view
—You reap a very generous
profit on the transaction. -

The R.G.D. range is very
comprehensive, embracing
as it does a radio console
and Five radio gramophones.
In each model will be found
refinkments not  usually
associated with commercial
receivers, and a standard of
performance definitely in
advance of all other types.

Make 1936 an R.G.D. year.
Display and demonstrate
R.G.D., and by so doing in-
crease your prestige—and
profits.

RADIO GRAMOPHONE

DEVELOPMENT Co., Ltd.

18 - 20, Frederick Street,
Birmingham |,

London: 40, Doughty St.,W.C.|
Manchester : |7, Bridge Street.

‘The

i - Mg b




Model 1204. Non Auto - 76 Gns.
Model 704c. 7 Valve Radio Console

38 Gns.
Model 704. Auto Radio Gramo- |
phone - - - 55 Gns.

Model 704. Non Auto - 48 Gns.

Model 705. 8 Valve All-Wave Auto
Radio Gramophone - 83 Gns.

Model 705. Non Auto - 76 Gns.

Model 704C

Model 1203.—ALL - WAVE
AUTO RADIO GRAMOPHONE

Model 1202. 12 Valve Auto Radio
Gramophone - - 107 Gns.

Modz] 1202. Non Auto- 100 Gns,

Model 1203. 13  Valve All-Wave
Auto Radio Gramophone

120 Gns.
Model 1204. 12 Valve Auto Radio

Gramophone - - 83 Gns.

\ristocrats of the

ﬂ |0 0‘ Licensed under Br. Pat.
. e 325833 (Paraphase).

Holdens

c2
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RADIOMETERS

"ALLVALVE” TESTER

IMPORTANT TO SERVICE MEN

The above instrument was designed
in a Service Department to meet the
definite requirements of Service Men.

With this instrument it is
possible to check for emission
and slope practically every
well-known make and type
of valve, including the side-
pin variety favoured by
certain valve makers, and
those of American pattern.
Mains and battery-operated
valves ranging from four to
nine pin types can be tested
with equal facility. Provision
is also made for class B and
Q.P.P. valves, and single and
duo diodes, full and half-
wave rectifiers falling within
the latter category. .
Thirty-six valve holders are
accommodated on the sloping
front panel, this arrangement
reducing the necessity for
switching to an absolute
minimum,

TYPE U.V.T.

8 GNS.

NETT TRADE

or supplied on

Deferred Terms.
Obtainable  through your
Factors, or direct from
Radiometers, Ltd.

We Specialise in Service Work for Trade only.
All enquiries regarding servicing should be sent to
ROBSON'S TRADE RADIO SERVICE. Address as below.

RADIOMETERS L

DUNBAR WORKS, DUNBAR STREET,
Telephone: STReatham 2241.

IMITED

LONDON, S.E27
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'ng £Re BESTmar/eer
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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

% npom E. ). FRANCOIS

89 CLERKENWELL ROAD, LONDON, E.C. |

Telephone : HOLBORN 6055 Telegrams : ‘“ NOSAMFRAN, SMITH, LONDON
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DRY BATTERIES

of outstanding Merit
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Batteries made up with round and
square cells at a popular price.

WHY YOU GET MORE ELECTRICAL ENERGY WITH A
STERLING ¢« SQUARE-CEL” H.T. BATTERY.

1. Because you get more active material.

2. Because no space Is wasted between the cells.

3. Because “Square.Cel” Batteries have large zinc cans and a
larger amount of depolariser than any other battery of the
same size.

They are the only super.capacity batteries having standard

dimensions,

STERLING WORKS, DAGENHAM, ESSEX
m LTD Telephone : Seven Kings 3466/9.
SOMETHING TO SELL?

A small advertisement under Trade Bargains For Sale in
the Classified Advertisement Section of “The Broadcaster and
Wireless Retaiter” will dispose of it quickly and cheaply.

Rates and full particulars of other headings on application to:
The Advertisement Manager, 29, Bedford St., Strand, London, W.C.2

TANNOY PRODUCTS (Guy R.Fountain, Ltd.), Canterbury Grove, West Norwood, London, S.E.27
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Get these instruments on your counter . . . show them “in
action” . . . let your customers see the sclentifically accurate
testing facllities they afford . . . THEN leave them to sell them-
selves. Where they are seen they aresold... qulckly and easily.
In addition to the profit from sales, you get—in your servicing-
the invaluable advantage of truthful meter readings. No
dealer can afford to be without at least one AvoMinor in stock.

MILLIAMPS
0-6 mllliamps

Jhe D.C.

AVOMINOR

acke TRADI MAAx

0-6 volts 0-12 volts
0-120,, 0-240 ,,

13. PRECISION METERS 'IN ONE SR
‘ OHMS
Radio’s triumphant little helpmate. It ..g:ég,ggg ohms

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. Thirteen precision meters
are combined in one. Circuits, valves, com-
ponents, batteries and power unmits 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 / -
free. Send for descriptive folder.

0-1,200,000'6hms
0-3 megohms

BRITISH
MADE

Dhe UNIVERSAL

AVOMINO

R£8D. 1R 201 MARK

A.C.AND D.C. TESTS
22 METERS IN ONE

This ingenious instrument has met with a reception that
testifies to its usefulness and to its fulfilment of a long-felt
need. It glves 22 different ranges of readings (A.C. and
D.C). Has 3-in. scale. Total resistance 200,000 ohms;
Complete with instruction book, leads and mtemhange-

able testing prods and crocodile ¢
(Deferred Terms if desired ) A
Leather Case IOR-ET . £5
THE AUTOMATIC COIL WINDER AND ELECTRIC EQUIPMENT CO. LTD,,
Winder House, Douglas Street, London, SW.1.  Phone: Victoria 3404-7.
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CELESTION| ..

Ghe Very Soul of Music

Celestion Chassis
models are specially
designed to meet
the individual re-
quirements of set

manufacturers.

Specifications are
rigidly adhered to and no effort is spared to

obtain absolute uniformity and reliability.

The Foremost Name in Sound Reproduction,

Head Offlce & Works:

CELESTION LIMITED, KINGSTON-ON-THAMES.




The Broadcaster Trade Aunual, 1936 5

The Trade Paper bl-ﬁn

that makes Trade =g

CAN a newspaper actually

increase your business?
Yes, as thousands of *“Broad-
caster ”’ subscribers already
know to their profit. “The

Broadcaster” is more than a ][Of the

doing and gives you, through
Bureau of acknowledged ex-

newspaper. It is an unfailing
source not only of essential s E T
and timely trade reports, but
of ideas that are full of business
possibilities. It tells you what MA N U FAC T U R E R
the rest of the radio world is
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 REL'AB'UTY begets confidence—
B comprehsasyRgRervice and confidence is the keystone
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 annual sub-
scription to * The
Broadcaster"' is
10’6. This small

sum procures yYou

52 weekly issues of

thcd leading radig J.”IJZ’

trade newspaper, anf I/p
P&

the full free use o
its magnificent Ser-
vice Buyreau. An
additional 2/6

brings you the **Ser. 6

vice Engineer.” a R 4’
valuable monthly l[/
supplement to ‘*The h
Broadcaster ** which

gives an analysis of
the latest sets in the
most minute detail.

The
Broadcaster
& WIRELESS RETAILER

29,Bedford Street, Strand, London, W.C.2,

Telephone : Temple Bar 2468.

oy

upon which leadership is built. Polar
and N.SF. rightly enjoy leadership
in their respective spheres. Because
of their unquestioned reliability -
the result of many years of experience
and intensive research — Polar Con-
densers and Drives, N.S.F. Resistors,
Volume Controls, Tubular Condensers,
etc, are the invariable choice of
the leading commercial set manu-
facturers. Polar and N.SF. reliability
have won their confidence.

Whatever your particular require-
ments —use Polar and N.SF. with
confidence.

WINGROVE & ROGERS LTD.
188 & 189, Strand, London, W.C.2

Phone: TEMple Bar 2244. Works: O(d Swan, Llverpool

_—ee e —————
2786
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Price £30.§

PR.-G.C.S. R.G.C.1.B.
rice £39, "Price £4¢,

There’s a Westinghouse Battery Charger to meet YOUR needs.
One that will do its job without worry and with the minimum of
-expense. No rectifier renewals or replacements. Efficient service
day and night without attention. Batteries charged at the correct
rate specified by the makers, which means a satisfied clientele

and a steady profit.

Write to Dept. “BA” for booklet “AT THE CORRECT RATE.”

BWESTINGHOUSE
BATTERY CHARGERS

WESTINGHOUSE BRAKE & SIGNAL CO:. LTD..
82, York Road, King’s Cross, London, N.1.
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Post Free 58.

Published by
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29, Bedford Street, London, W.C.2
Telephone : Temple Bar 2468. Telegrams: Southernwood, Rand.
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CALENDAR for 1935 L

JANUARY. FEBRUARY, MARCH. APRIL. MAY. JUNE.
Sun. | 6/18/20127| .[8]10/1724 .[8]10,172431 | .| 7142128 .| 512 19[26] . 2| 9[16/23:30
Mon. 7l1421/28| .\41118(25] .l41118.25]. . | 1| 81522120 .| 61820127 . 3110/17}24.

1| 81522/20| .(512/19/26 5121926.. 2 91612330 .| 7\14'21/28] . 411/1825]. .
Wed | 2| af16/23i30] :lgl13120127 613i2027.. 31017/24... 1] 8152229} . 512/19/26!.
Thurs. | 8/1017/24/31 .\71421/28| .|714/2128. . | 41118125.. |2/ 9/162330] . 61312027
Fri. | 4(1118/25..] 1[s[15/22 .. [ 1/8l15/2229]. . | 5/1218(26!. . | 8[10{17 2431 ’71421"8
Sat. | 5012i19/26|. . | 2|o)16i28.. . | 29,16/23/30]. . | 618/2027]. . |4[1118:25]. . |1

JULY. AUGUST. SEPTEMBER. OCTOBER. NOVEMBER. DECEMBER.

‘Sun. | . 71421|2s | o[ 41118251 1] 8152220 f .| 61820127 .[31017/24 | 1 8152229
Mon. | 1) 8152229] .| 5/121926 | 2( 9162330 | .| 7142128] .[41118:25 | 2 91626'30
Tues. |2 91162330] .| 61132027 | 3]1017/24/.. | 1| 8152229} .|5121926 | 810172431

Wed. | 310117]2431] .| 7]14/21}128 | 4/1118/25/.. | 2| 9162330 61320!27 4111825|.
Thurs. | 4(11/18/25|.. | 1| 8152220 | 5121926.. | 8/1017|24(31 7|l42] 28 | 512'1926]..
Fri. 5{12(19|26/. . | 2 9/16/23(30 ] 613 20,27|.. | 411 18/25/..§ 1/815/2229 | 61320

Sat. | 6/13/20127.. § 3'10{17{24{31 | 7|14!21(28|.. | 5/12/10/26|. . ! 2/9'16/23/30 | 7'14:21/28|..

CALENDAR for 1936

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

Sun. |.| 5[12)19]26] .[2] 9(16/23] 1| 815122/20] .| 5]1219)26] .|3/10[17|24/31| .| 7)142128
Mon, |.| 6132027 .[310117\24] 2| 9/1623)30} .| 6/13]20127| .l411[18[25]..} 1 8152220
Tues. |.| 7]1421 28| .l4111825] 31017/24.81] .| 7]142128{ .|512(19/26 .. | 2| 9/16/2330
Wed. (1) 8[15122'20] .|5/12:19/26] 4i111825(..] 1/ 8/15/22]20] .i6{13/20/27..] 3/10[17[24]..
Thurs 2| 9(16/23/30] .|6/13/120127| 5012119/26!..| 2 9l16/23[30] .[7|1421(28]..§ 4111825/, .
Fri. |3[10/17|24/31 ] .|7j14)21/28] 6{13/20/27]. . | 3[10/1724].. | 1/8]15/22120].. | 5/12(19/2¢|..
Sat. |4/11/1825. . ] 1815122120 | 7i14/21/28|. . | 4/11/18(25. . | 2/916/23]30.. | 6/13/2027..
JULY. AUGUST. SEPTEMBER. OCTOBER. NOVEMBER. DECEMBER.
Sun. |[.| 5/12]19126] .| 2 9162330} .| 6/13/20]27| . +11[18[25] 1| 8152220 6182027
Mon. l 6/13120127| .| 3/10(17/24/81] .| 7/14/21/28] .| s[12{18/26] 2| 0[16/23/30] .| 7/14/2128
Tues. |. 7]1421128] .[431)18[25.. 1| 81522201 .| 6[13/20127] 81017124/. . 1] 815/2229
Wed. (1] 8)1522/29] .|5(121926/..]2| 9]1623/30) . 7[14/2128 4-|111825.. 2| 9/16/2:
Thurs. |2| 916/23/30| .| 6/13/20127|.. | 8{10/17/24|.. | 1| 8]1522/29] 5/12(19|26|. . 3‘101724'31
Fri. [8/10/17/124/31] .|7l14i21(28].. | 4]111825!.. } 2| 916/23]30| 61320/27|. . 4‘111825..
Sat. |4l11]18[25]. . | 1j8{15/22/29]. . | 5]12]19/26|. . | 3l10]17|24/31 | 7(1421/28]. . | 512/1928..

CALENDAR for 1937 B

JANUARY. FEBRUARY, MARCH. APRIL. ME JUNE.
‘Sun. | .BI07|2431) .| 7142128 .| 7|14/211281 .| 41118125} |2 01623307 .| 6]13/20127
Mon. .la111823..|1 81522..|1 8152229 . 512(19226 !

.1810172431 | .| 7/14{21;28
Tues. | ./5/12/19/26|.. | 2| 9(1623|.. | 2| 9l16(2830] . 613/20/27

| .(411{18{25. . | 1{ 8{15]22(29
Wed. | .6(13120127,.. | 8]1011724|.. | 8]10(17|24/31 ]| .| 7[14/21:28 ] .|5]12/19/26|.. | 2| 9/16/23/30
Thurs. | . 7|14{21128|.. | 411/18|25|. . 1411{18(25.. | 1| 8|15(22(29| .|613/20/27|.. | 3]10(17|24/. .
Fri. 1!8152229.. 5/12119/26 . . § 5{12(19(26/. . | 2| 9{16/23[30 | .|7/14/21 28,.. | 411]18/25|. .
Sat. | 2.916/23{30|. . | . § 6]1820{27|. . | 6{1320]27]. . | 3]10{17|24|. . | 1{815/22;29;. . | 512/19{26|. .

JULY. AUGUST. SEPTEMBER. OCTOBER. NOVEMBER., DECEMBER.

Sun. .4 ll 18125 1] 8]15 22‘29 0 5112 1926 ] .| 8{10/17]24/31} .| 7[14/21128 1 .| 51219 5121926
Mon. !|. 5121926 2| 9(16(23 30 6162027 . 4{11[18i25!. . | 1! 8{15(22129} .| 6|13/20/27
Tues. |{. 6132027 10172431 714’|2128 .1 5112/19:26/..] 2 9162330 .| 7114|2128
Wed. |. 7142128 1118 25 l 8'15|22 29 | .| 6{18i20/27]. . 3;10 17 24| .. | 1| 8/15/22|129
Thurs. l .| T114{2128|. . | 411{18/25].. | 2| 9!16/23(30

Fri.

3
4
8152229 512192(3.. 2| 9]16 2330
6
Sat. 7 I

01612330 | 61320/27]. . 31017'24.... 1/8(15/22/29|. . | 5/12(19/26/. . | 3/10{17|24/|31
101712431 14/21/28!.. | 4 .. |2 9)16/23[30|. . | 6/18{20127|. . | 4]11|18|25|. .

1118 25
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BROADCASTING

CORPORATION YEAR

The most important event in British
broadcasting recently was the introduction
of the Droitwich National transmitter.

At about the same time, a new London
studio centre came into operation at Maida
Vale, where a large orchestral studio, capable
of accommodating the full B.B.C. Symphony
Orchestra, has been built inside premises
which were originally used as a roller
skating rink. The building also houses the
whole of the sound-recording section, a
complete control room, and a number of
listening rooms and other auxiliary rooms,
and four further studios.

The broadcasting of topical events which
occur at times unsuitable for broadeasting
or in places where land-lines are not avail-
able, has been facilitated by the introduction
of Mobile Sound Recording Vans which
enable sound pictures to be recorded at
practically any site.

The next important change was the intro-
duction of the new Midland Regional trans-
mitter at Droitwich, which was accompanied
by a re-arrangement of wavelengths among
the Midland and other transmitters and the
synchronisation on one wavelength of the
three medium-wave National-programme
transmitters in England.

These changes were made in order to
make the general scheme of distribution
more equitable, and have been fully justified
by the results obtained in practice. The
full advantages of the changes will not,
however, be obtained until the new high-
power stations in Northern Ireland and
the North-East of England are in operation.
The construction of the former at Lisburn,
near Belfast, is well advanced. The New-
castle studio premises have been re-equipped
and the studios modernised.

In Glasgow the premises of Queen
Margaret College have been purchased for
conversion into a studio centre, while in the
North of Scotland work is proceeding on
the new high-power station at Burghead.
In North Wales a studio centre has been
equipped at Bangor.

The development of the Empire Service
has continued, and a number of new short-
wave aerials, giving improved service in
distant parts of the Empire, have been
erected as a result of experiments conducted
at Daventry. A decision to build two new
high-power short-wave transmitters at
Daventry, in order to extend the present
service, has been announced.

Following the recommendation of the
Television Committee, appointed by the
Postmaster-General, it has been decided to
use a part of the Alexandra Palace for a
High-Definition Television Station to serve
London, and work on the station is well
in hand.

From the transmitters in Great Britain and
Northern Ireland, programmes are broadcast
from 10.15 a.m. to midnight on Mondays to
Saturdays and (following a religious service
from 9.30 to 10 a.m.) from 12.30 p.m. to
10.45 p.m. on Sundays.

The Empire Station at Daventry transmits
at intervals throughout the whole 24 hours,
the times varying according to the time of
year.

B.B.C. ADDRESSES.

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

Headquarters.
Head Office and Broamstiié?‘g Iv{vmllse,
National and | g ams:  Broad-
London Regional ea%:s Lc;ndon.
Studios Phone : Welbeck 4468

Regional Centres.

Midland Region 282-5 Broad Street,
Birmingham.

38 to 40, Park Place,
Cardiff. J

Broadcasting House,
Piccadilly, Manchester.

5 and 6, Queen Street,
Edinburgh.

31, Linenhall Street,
Belfast.

21-23, Whiteladies Road.

Other B.B.C. Offices.

Welsh Region -
North Region ...
Scottish Region
N.Ireland Regn.
W. Eng. Region

Aberdeen . 15, Belmont Street.
Bournemouth:.. 72, Holdenhurst Road.
Glasgow 268, West George Street.
Leeds Broadcasting House,
Albrecht’s Buildings,
‘Woodhouse Lane.
Newcastle 54, New Bridge Street.
Plymouth Athenzum  Chambers,
Athenzum Lane.
Swansea Oxford Buildings,
Oxford Street.
Bangor Broadcasting House,

Meirion Road.
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THE RADIO
MANUFACTURERS’

OFFICERS :
President :
The Rt. Hon. Lord Gainford, P.C.

Vice-Presidents :

W. W. Burnham, F.Inst.R.E., R. Milward
Ellis, AM.LE.E.,, Capt. Sir Ian Fraser,
C.B.E., M.P., The Right Hon. Lord Hirst,
H.E. Marchese Marconi, G.C.V.O., Leslie
MecMichael, M.I.LE.E., S. R. Mullard, M.B.E.,
M.LLE.E., Col. Sir Thomas Polson, K.B.E.,
C.M.G., S. Wilding Cole, O.B.E.

Chairman :

J. H. Williams.
Vice-Chairman :
E. E. Rosen.

Hon. Treasurer :

J. Joseph, M.LLE.E.

Trustees :
W. W. Burnham, J. Joseph, Leslie McMichael,

Ezecutive Council :

Belling Lee, Ltd., A. F. Bulgin & 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.,
Westinghouse Brake & 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 Radio Manufac-
turers’ Association at the end of December,
1935, was 108.

During the year the Association continued
its policy in regard to Exhibitions as in the
previous two years. Shows arranged by the
Association were as follows :—

(a) The National Radio Exhibition,

Olympia, August 14 to 24, 1935.

(b) The Scottish Radio Exhibition,

Kelvin Hall, Glasgow, August 30
to September 7.
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(¢). The Northern National Radio Exhi-
bition, City Hall, Manchester, Sep-
tember 20 to 28 (in co-operation
with Provincial Exhibitions, Ltd.).

The period of the National Radio Exhibi-
tion, this year, was extended from nine days
to 10, the total paid attendance amounting
to 192,202.

The Broadeasting Theatre was continued
on the same lines as at the 1984 Exhibition,
and, with the co-operation of the B.B.C.,
three variety performances were given each
day, a number of the shows being broadeast
by the B.B.C. from one or other of their
transmitting stations.

A new feature at Radiolympia was the
inclusion of a Radio Interference Bureau
in the organisation of which the Post Office,
the British Electrical and Allied Industries
Research Association and the B.B.C. co-
operated with the R.M.A. This Bureau was
used for the purpose of explaining to visitors
the causes of electrical interference with
broadecasting and the means which should
be adopted to overcome it.

At the Scottish Exhibition, the Broad-
casting Theatre was replaced by a free dance
hall with music by Chalmers Wood and his
band, and Marius B. Winter’s band. The
Post Office and the B.B.C. co-operated in
the Scottish Exhibition in the same way
as they had done at Radiolympia.

The Association has had under considera-
tion during the year the development of the
television broadcast service, and, in this
connection, in the spring of the year, con-
ferences were arranged throughout the
country between representatives of the
Association and the editors of the London
daily and provincial newspapers.

At these Conferences, the R.M.A. gave
the editors authoritative information in
regard to the proposed television service,
and so was instrumental in allaying, to a
very considerable extent, rumours which
had been current concerning the speedy
initiation of a television service to the
detriment of the Radio Industry as a whole.

Copies of the statement were mailed to
editors of all newspapers throughout the
country with whom it was not possible to get
into touch at the said conferences.

The dissemination of authoritative infor-
mation on the television situation was carried
a stage further by the preparation and issue
to dealers of a pamphlet, entitled, ¢ Tele-
vigion : Answers to your Customers’ Queries.”
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The aim of this pamphlet, as indicated by]pmanufacturers’ works for a period of six

its title, was to inform the dealer of theﬂ
position in such a manner as to permit him |
to answer, readily, queries which might be
put to him by his clients and so prevent the
growth of the impression, at one time
current, that television would, in the com-
paratively near future, supersede the present
broadcasting service.

The Association has, throughout the year,
been in touch with the proposed Television
Broadcasting Authorities with a view to
obtaining technical information for the
assistance of members in the development and
production of television receivers.

The experiment made by the Association
in 1934 in the training of radio engineers
was followed, after consultation with repre-
sentatives of the Board of Education, by
a wider scheme embracing the country as
a whole. It provided for the institution
of a three-year course of training in radio
technology of such a character as to permit
the award of a National Certificate to success-
ful students.

This theoretical course was supplemented
by an offer by the Association to place in

months’ practical training selected students
. who had successfully completed the theoreti-
cal course—an adequate maintenance allow-
ance being guaranteed during the six months
training period.

The problem of electrical interference with
broadcasting has continued to receive the
attention of the Association. A good deal
of work which has been done on this subject
by the British Electrical and Allied Industries
Research Association has been rendered
possible through the co-operation of the
R.M.A., B.B.C., and the Post Office.

In connection with the King’s Silver
Jubilee, the Association organised a Window
Dressing Competition for dealers in an
endeavour to utilise the special Jubilee
Broadcasts as a means of increasing radio
sales at a normally quiet period of the year.

When the Government appointed a Com-
mission to enquire into the matter of the
termination of the B.B.C. Charter in 1936,
the Association accepted aninvitationto give
evidence as to the views of the industry
concerning the system of broadcasting to
be followed thereafter.

RADIO EXHIBITIONS

PROMOTED BY THE R.M.A. OR IT8 PREDECESSORS.

No. of No. oi!I Stand | Dem. Rm., Paid
Year. Promoter. Venue. Date. davs Exhi- [ area area attend-
V8. | itors. | sq. ft. | sq. ft. ance.
!
1924 N.A.R.M. Royal Albert | Sept. 27
Hall Oct. 8 10 56 11,700 — 46,000
1925 N.A.R.M. A.T. Ditto Sopt. 12
Sept. 23 10 70 15,000 = 54,500
1926 N.A.R.M. A.T. Olgnpia New | Sept. 4
& S.R.M. all 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.MLA. 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
ﬂnocill', Empire | Sept. 27 8 186 54,464 8,769 161,128
al
1931 | R.M.A. Olympia, Nat. | Sept. 18
- and hmpire Sept. 26 8 210 70,993 15,129 198,070
alls
1932 R.M.A. Olympia, Grand | Aug. 19
and Nat. Halls | Aug. 27 8 241 74,154 19,368 180,750
1933 R.M.A, Olympia, Grand | Aug. 15 Offices,
and Nat. Halls | Aug. 24 9 210 76,343 1,803 209,463
Theatre,
14,00
1934 R.M.A. Olympia, Grand | Aug. 16 Offices,
and Nat. Halls | Aug. 25 9 190 76,000 8,320 238,285
Theatre,
20,00
1935 RMA. Olympia, Grand | Aug. 14 10 172 | 175,000 Offices
and Nat. Halls| Aug. 24 9,744 | 192,202
Theatre,
26,000 4
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THE BRITISH RADIO VALVE
MANUFACTURERS ASSOCIATION

59, Russell Square, London, W.C.1.
Museum 1206 and 1207—Bradval, Westcent, London.

Members—
A. C. Cossor, Litd.
Edison Swan Electric Co., Ltd.
Ever Ready Radio Valve Co., Litd.
Ferranti Ltd.
General Electric Co., Ltd.
Marconiphone Co., Ltd.
Mullard Wireless Service Co., Ltd.
Philips Lamps, Ltd.
Standard Telephones and Cables, Ltd.

Associates—
Cryselco, Ltd.

Siemens Electric Lamps and Supplies,
Ltd.

Chairman :— J. H. Thomas.
Director :—H. Howitt.
Secretary; D. P. Wheeldon.

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 by-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 sels or separately.

Thésealso cover allowances ; consignment

stocks ; contracts; invoices, etc. A ** Stop
List >’ is operated by the Association.

DEFINITIONS OF PURCHASERS AND TERMS.

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 societies, staff
associations and clubs are not entitled to
any discounts.

Retailers—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 order
forms for resale to users. The terms to
retailers are 25 per cent. off English list
prices.

Terms lo Relail 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.
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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 seven *‘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.

Marconiphone Co., Ltd.

Philips Lamps, Ltd.

Ultra Electric, Ltd.

The Manufacturer Subscribers include :—

Aerodyne Radio, Ltd.

A. J. Balcombe, Ltd.

Beethoven Radio, Ltd.

British Blue Spot Company, Limited.

City Accumulator Co., Ltd.

Ever Ready Radio, Ltd.

Halcyon Radio, Ltd.

Mullard Wireless Service Co., Ltd.

Ormond Engineering Co., Ltd.

Radio Gramophone Development Co.,
Ltd.

Radio Instruments, Ltd.

United Radio Manufacturers, Ltd. (as
kit makers only).

Approximately 165 wholesalers are sub-
scribers to the Agreement.

The main object of the Agreeinent 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 Kkits are concerned, and will not
deal in goods of this kind made by any firm of
manufacturers not subseribing 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.W.F. 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
business hours of shopping, trading on his,
their, or its own account as a dealer, 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.”” (8) Wholesalers in other trades
than radio cannot be accepted as radio
retailers.

In connection with this definition, the
Original Subscribers have instituted a Stop
List which is now in operation.

The Agreement’s year ends on July 81,
and 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.

B

BRITISH ** WIRELESS FOR THE.
BLIND ™ FUND

The British ¢ Wireless for the Blind *’
Fund was started on Christmas Day, 1929,
by a broadcast appeal by Mr. Winston
Churchill, and, thanks to the generosity of
the public, the assistance given by the
B.B.C. (in arranging facilities for broadcast
appeals) and the R.M.A. (by giving the use
of a stand at each Radio Exhibition), it has
been able up to date to distribute over
27,000 wireless sets to the blind in Great
Britain and Northern Ireland. A thousand
of these sets were provided by the R.M.A.
free of charge.

The Fund has therefore completed its
original task of supplying wireless sets to
blind persons who in 1930 had not experi-
enced the pleasure to be gained from listening-
in, but the sad thing about blindness is that
a large number of new ecases occur every
year. Moreover, the time has come when
a considerable number of worn-out sets has
to be replaced.

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.1
(Museum 9701).
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CO-OPERATIVE ADVERTISING
CAMPAIGN

Twenty-five of the leading manufacturers
of the Radio Industry supported in December,
19385, a Co-operative Advertising Scheme
designed to increase Christmas trade.

A number of wholesalers also contributed.

The manufacturers who backed the scheme
included :—

Beethoven Radio, Lta.

Belling & Lee, Ltd.

A. F. Bulgin & Co., Ltd.

E. K. Cole, Ltd.

A. C. Cossor, Ltd.

Chloride Electrical Storage

(Exide & Drydex Batteries).

Dubilier Condenser Co. (1925), Ltd.

Ever Ready Co. (Great Britain), Ltd.

Ferranti, Ltd.

General Electric Co., Ltd.

His Master’s Voice (The Gramophone Co.,

Ltd.)

Kolster-Brandes, Ltd.

Marconiphone Co., Ltd.

McMichael Radio, Ltd.

Mullard Wireless Service Co., Ltd.

Philips Lamps, Ltd.

Portadyne Radio.

Pye Radio, Ltd.

Quadrant Carbon & Metal Products, Ltd.

Tannoy Products (Guy R. Fountain, Ltd.).

Telegraph Condenser Co., Ltd.

Ultra Electrie, Ltd.

Varley (Oliver Pell Control, Ltd.).

Whiteley Electrical Radio Co., Ltd.

Wingrove & Rogers, Ltd., and British

N.S.F. Co., Ltd.

A Working Committee was appointed to
co-operate with the London Press Exchange,
who handled the campaign. The following
were the committee members :—

Capt. S. R. Mullard (Mullard Wireless
Service Co., Ltd.), chairman ; Messrs. G. J.
Freshwater (Marconiphone Co.,) H. Boon
(Exide), H. J. Otten (Philips Lamps), E. A.
Lever (Pye) and C. Pinkham (G.E.C.)

The campaign was launched on Wednesday,
December 4, when the first advertisement
appeared in the Daily Mail, Daily Express,
News Chronicle and Daily Herald.

The same day 15,500 dealers in Great
Britain and the Irish Free State received a
statement from the Committee outlining the
campaign and giving the names of the firms
behind it.

Co., Ltd.

Dealers were given every opportunity to
tie-up with the campaign. A window bill
was distributed, and four stereos of dealer
advertisements, which required only the
insertion of the dealer’s name and address,
were available, free of charge.

The window bill featured a photograph of
H.M. the King at the microphone, and tied
up with his Christmas Day broadcast.

Following the first advertisements in the
national dailies, the next announcement was
on Wednesday, December 11, and was
followed by a number of small announcements
the next week before the Christmas drive
came to an end.

The first two weeks’ advertisements added
interest to the programmes by competitions
in which a prize of £100 was offered for the
best postcard answering the question :
* YWhat do you consider the best radio turn
during the week, and why ?

Diana Wynyard and C. B. Cochran were
the judges for the competitions.

A lunch was held at which numerous well-
known radio stars were present, and members
of the public were invited to submit a post-
card saying what favourite radio star they
would like to sit next to, and give their
reasons for the choice.

From the people submitting postcards a
number were selected as winoers to take part.

Among the stars who were present at the
lunch were Henry Hall, Stanclli, Norman
Long, Leslie Holmes, Anona Wynn, Elsie and
Doris Waters and Mabel Constanduros.

Considerable Press publicity resulted both
from the competitions and the lunch.

Support was given by the B.B.C., but the
Radio Manufacturers’ Association was not
connected with the campaign.

A full report of the work done and the way
the funds were expended was given to sub-
scribers early in the New Year.

At the same time the Committee submitted
a suggestion to the Radio Manufacturers’
Association which proposed that future
Co-operative Advertising should be carried on
under R.M.A. auspices.

The lines on which future publicity should
be carried out were suggested, and it was
proposed that a similar Committee to that
employed on the Christmas campaign should
be called together to carry on the work,
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RADIO COMPONENT MANUFACTURERS’
FEDERATION

President : Sir Percy Greenaway, Bt.

Vice-Presidents : Col. G. D. Ozanne, M.C.,
M.LE.E. ; Major L. H. Peter, M.C., M.L.E.E.

Chairman : Mr. A. ¥. Bulgin, M.LR.E.

Vice-Chairman : Mr. E. M. Lee, B.Sc.

Treasurer : Mr. F. H. McCrea (Dubilier
Condenser Co. (1925), Ltd.).

Ewxecutive Council : Bulgin & Co., Ltd. ;
Belling & Lee, Ltd. ; British Blue Spot Co.,
Ltd. ; Dubilier Condenser Co. (1925), Ltd. ;
Edison Swan Electric Co., Ltd. ; Ferranti,
Ltd. ; Radio Instruments, Ltd. ; Telegraph
Condenser Co., Ltd. ; Wright & Weaire, Litd. ;
Westinghouse Brake & Signal Co., Ltd. ; and
Wingrove & Rogers, Ltd.

Secretary : Mr. C. Gordon Bonser, 83,
Cannon Street, London, E.C.4 (City 7163).

The Radio Component Manufacturers’
Federation was formed in 19382 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
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 whose
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
and the annual subscription five guineas.

Standardisation 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 ;
switches ; screwed terminals; interference
suppressors ; rectifiers other than wvalves
and meters in connection with radio
receivers. -

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 10886).

Members : The Aerograph Co., Ltd.;
Louis Bamberger & Sons; C.A.C. Cabinets,
Ltd.; Carrington Manufacturing Co., Ltd. ;
R. Cruickshank (Cellulose), Ltd.; Edward
Doherty & Sons ; John J. Dunster & Sons,
Ltd.; Durex Abrasives, Ltd.; Eburite
Corrugated Containers, Ltd. ; A. Ercolani &

Sons, Ltd.; Freestone Endura Co; S.
Greeman, Ltd.; Holmes Bros. (London),
Ltd.; J.B. Manufacturing Co. (Cabinets),

Ltd.; W, & T. Lock Ltd.; Jehn Love-

grove & Co.; Macfarlane, Burchell
& Co.; Nobel Chemical Finishes, Ltd.;
K. Sherry, Ltd.; T. Stanton; Union Glue
and Gelatine Co., Ltd.; Frederick Water-
house, Ltd.; Watkins Sporne & Co.; and
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.C.M.A. is stamped with the
Association symbol.
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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 1935-36 are as follows :—

President : A. G. Beaver (Sun Electrical Co.,
Ltd.).

Vice-President : C. H. G. Hobday (Hobday
Brothers, Ltd.).

Hon. Treasurer : A.J. Dew (A.J. Dew & Co.,
Ltd.).

Secretary : J. Macfarlane.

Council :

B. R. Banks Brown Brothers, Ltd.

T. Beadle ... T. Beadle & Co., Ltd.

E. H. Burris ¥red. Burris & Sons,
Ltd.

E. J. Collier .. Kast London Rubber
Co., Ltd.

E. W. Houghton ... Ensign, Ltd.

J. W. Riddiough ... Frank Riddiough &
Son.

J. Robertson James Robertson.

E. Smith Midland Auto Compo-
nents.

W. E. Collins The Albion Electric
Stores.

G. G. Kent The Johnson Talking
Machine Co., Ltd.

R. G. Willis Dulcetto - Polyphon,

Ltd.

Section Officials :
North Midland Section—

Chairman : H. C. Needham (C. E. Need-
ham & Brother, Ltd.).

Vice-Chairman : G. P. Fearnside (Ellis &
Mort, Ltd.).

Hon. Secretary: W. J. Smith (Sloan
Electrical Co., Ltd.).

Midlands Section—
Chairman : J. H. Hale (Hobday Brothers,
Ltd.).
Vice-Chairman : G. A. Litchfield (Not-
tingham Radio Supplies, Ltd.).
Hon. Secretary : W. Balmford (Walter
Balmford, Ltd.).

Scottish Section—
Chairman : J. Whiteford (James White-
ford & Co.).
Vice-Chairman: R.
Polyphon, Ltd.).
Hon. Secretary : W. M. Howitt (Cuthbert-
son & Co., Ltd.).

South Western Section—
Chairman : E. H. Burris (Fred. Burris &
Sons, Ltd.).
Vice-Chairman : F. D. Newcombe (F. D.
Newcombe & Co., Ltd.).
Hon. Secretary : J. M. Sim (Sloan Electrical
° Co., Ltd.).

Marriott (Dulcetto-

Telegrams : Radmofac, Westcent, London,

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

London and South Eastern Section—

Chairman : A. A. Byne (L. E. S. Distri-

butors, Ltd.).

Vice-Chairman : J. Diamond (Thompson,

Diamond & Butcher).
Hon. Secretary : E. R. Harveyson (E. R.
Harveyson & Co.).

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 d’étre 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 seven years of its
existence its work has resulted in the miti-
gation of many trade abuses, the engendcring
of a sound spirit oftrust 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

0ds.

goods.
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 some 300.
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National Radio Engineers’ Association

The National Radio Engineers’ Association
has as its objects:—

(1) To promote the science and practice of
radio engineering and to improve the know-
ledge and status of radio engineers.

(2) To provide educational facilities for
all those engaged in the profession of radio
engineering and in particular to provide
examinations and certificates of qualification
to act as radio engineers to those passing the
said examinations.

(8) To enable radio engineers to meet and
correspond and to facilitate the interchange
of ideas respecting improvements in the
various branches of radio engineering and
the publication and communication of in-
formation on such subjects.

(4) To assist its members in finding suitable
employment and employers in finding suit-
able radio engineers.

The Association will not support with its
funds any object which, if an object of the
Association, would make it a trade union.

It aims at the technical, industrial and
social betterment of all radio engineers ;
and, in co-operation with other sections of
the Trade, aspires to assist in the production
of an efficient machine for the cleansing of
the Industry.

The officers are as follows :—

Acting Chairman : Mr. N. J. Gibson.

Hon. Secretary : Mr. H. W, King, Leysian
Buildings, 114, City Road, London, E.C.1
(Clerkenwell 9800).

Council : Messrs. N. J. Gibson, W. Merring-
ton, T. D. Baker, H. W. King, L. Ridgway,
Howard Morgan, G. Palmer, W. L. Cornish,
J. W. Ralph, K. H. Spanner, A. R. Twiss,
and M. Levitt.

The various duties devolving upon the
central organisation have been delegated to
the following oflicers :-—

Employment Bureau and Examinalions—
Harold W. King, 34, Bush Elms Road,
Romford, Essex.

Publicity—H. W. King and N. J. Gibson.

Accounts.—W. Merrington, 20, Hanbury
Road, London, N.17; and Mr. Levitt,

‘20, Queensdown Road, E.5.

Branch Liaison.—A. R. Twiss, 16, Lynd-
hurst Avenue, N.12.

Lectures and Meetings.—Howard Morgan,
172, Garrett Lane, S.W.18 ; and

General Administration.—N. J. Gibson,
‘*“ Landfall,”” Beach Avenue, Upminster,
Essex.

General Correspondence will be handled
%ycthe central office at 114, City Road,

.C.1.

Fees : Entrance fee, 5s.; annual sub-
scription, 15s.; examination fees vary
according to the number of entrants.

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 is composed of repre-
sentatives of the English Clock and Watch
Manufacturers, Ltd., Synclocks, Ltd.
(Everett, Edgcumbe and Co., Ltd.), Ferranti
Ltd., 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, and to promote fair 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.

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.

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.

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

Secretary : A. L. Michael, Aldwych House,
Aldwych, London, W.C.2 (Holborn 9111).
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WIRELESS RETAILERS ASSOCIATION

OF GREAT BRITAIN AND NORTHERN IRELAND

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

Chairman : J. Fielding (Brighton).

Vice-Chairman : Walter Upton (Middles-
brough).

Hon. Treasurer : J. Lightfoot (London).

General Secretary : Capt. H. A. Bain, 816/
818, 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
well over 2,000 is increasing daily.

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 subscription is one and a half guineas
per annum.

The Association has now 107 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.

EastT MiprLanps.—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.

NorTE WESTERN.—D. Howorth (Roch-
dale). W. Bannister, 27b, Milnrow Road,
Rochdale.

SouTtHeRrN.—J. Fielding (Brighton). A. J. S.
Russell, 188, London Road, Brighton.

Sourn MiprLanps.—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 MipLanps.—H. F. Truman (Wal-
sall). F. B. Jackman, 71, Birchfield Road,
Birmingham, 19.

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

East ANGLIAN AREA.—Cambridge, Col-
chester, Norwich, Ipswich, Great Yarmouth.

East MipDLANDS AREA.—Dearne Valley,
Lincoln, Nottingham, Retford, Chesterfield,
Grimsby, Doncaster, Sheffield, Rotherham,
Barnsley, Peterborough.

LonpoN AND Home Counties.—Becken-
ham, Croydon, South London, East London,
North London, North West London, Harrow,
Watford, West Middlesex, Southend-on-Sea.

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

NorTHE WESTERN AREA.—Accrington,
Blackpool, Bolton, Burnley, Buxton, Chester,
Liverpool, Manchester, Preston, Rochdale,
Southport, Wallasey, Wigan, Wrexham,
Crewe, Oldham, Bury, Blackburn.

SouTrBERN AReA.—Aldershot, Brighton,
Southampton, Canterbury, Chatham, Tun-
bridge Wells, Eastbourne.

SourHE MipLANDS AREA.—North Bucks,
South Bucks, Mid. Bucks, Oxford, Reading,
Bedford, Luton, Swindon.

Soures 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,
Mid. Northants, Walsall, Wolverhampton,
Stoke-on-Trent, Burton-on-Trent, Chelten-
ham.

A .G ML 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. S. Bilantz (Itonia, Ltd.) ;
Vice-President, Mr. E. R. Lewis (Decca
Record Co., Ltd.); Hon. Treasurer, Mr. D.
Warnford-Davis (Crystalate Gramo-Record
Mfg. Co., Ltd.); 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.
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SCOTTISH RADIO RETAILERS
ASSOCIATION

President : Mr. F. R. Forbes.

Past Presidents : Mr. James Plucknett,
AMIEE. (1927-1931), Mr. Alexander
Steuart (1981-1932). Mr. Robert Morrison
(1932-1933). Mr. R. B. Donaldson (1933-
1985).

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
_ne address in Scotland pay according to a

graduated scale.
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.

Associate members pay a

SCOTTISH MUSIC MERCHANTS
ASSOCIATION

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

Vice-President, John M. Hay, 78, Murray
Place, Stirling.

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

ULSTER RADIO TRADERS ASSOCIATION

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

The Registered Office of the Association is
53, Chichester Street, Belfast (Belfast 27196).
The Secretary is Mr. Ralph S. Neilson.

The Council of the Association meets
during the first week of every January,
February, April, May, July, August, October
and November, 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.

The Association Council organise an annual
exhibition. This exhibition is confined to
manufacturers and members of at least one
year’s standing in the Association.

ULSTER WHOLESALERS’
ASSOCIATION

The Ulster Radio Wholesalers’ Association
exists to further the interests of the whole-
salers in Northern Ireland in relation to the
retailers and manufacturers.

The chairman is Mr. William Fleming, and
the hon. secretury is Mr. Ralph S. Neilson,
53, Chichester Street, Belfast (Phone : 27196).

INDEPENDENT LOCAL ASSOCIATIONS

BURNLEY

The Burnley Gramophone and Wireless
Retailers’ Association was formed in Novem-
ber, 1983, 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
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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. H. Spicer ;
Hon. Secretary, Mr. G. H. Parsons, 201,
Broad Lane, Coventry (office, 7, Warwick
Row); Hon. Treasurer, Mr. H. J. Cleaver ;
Committee, Mrs. Mackereth, Messrs. M. G.
Dent, C. Payne, H. Payne, J. Fennell, H.
Crane, F. W. Nicholls, L. Parker, and
W. Johnson.

GRIMSBY

Grimsby and District Radio Dealers’
Association has as its Hon. Secretary, Mr. H.
Poole, of Gough and Davy, Ltd., 47, Victoria
Street, Grimsby. (Grimsby 2918.)

The Chairman is Mr. F. W. Wood.

HANTS, SOUTHERN

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

The officers of the Association are:
Mr. A. E. Woods, Chairman ; Mr. L. Apsey,
Vice-Chairman ; Mr. Clifford  Lister,
Treasurer ; and Mr. L. C. Latch, Secretary.

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

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

The area covered by the Association
includes Salisbury, Andover, Amesbury,
Portsmouth, Bournemouth, Isle of Wight,
Totton, Lyndhurst, Lymington, Bishops
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. 8. May ; Vice-chairman :
Mr. J. E. Creasey ; Hon. Treasurer : Mr. E.
Griffin ; Hon. Secretary : Mr. F. J. Smith ;
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Secretary : Mr. O. Holmes, 14-16, Corridor
Chambers, Market Place, Leicester.

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 suc-
cessful in its efforts to prevent price-cutting.

About six meetings anpually 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 one another which
is of value in the technical sides of their
businesses.

Membership comprises 83 firms. The
entrance fee is 10s. 6d. and the annual
subscription also 10s. 6d.

NORTH LONDON

The Radio Traders' Association of North
London is an organisation to assist radio
dealers in that area commercially.

The Chairman is Mr. C. M. Goodchild, the
Vice-Chairman, Mr. T. W. Smith, and the
Hon. Secrelary, Mr. T. H. 8. Chick, of 553,
Holloway Road, London, N.19. (Archway
3283.)

Meetings are held quarterly at 558, Hollo-
way Road, London, N.19.

The Association developed from the old
North London branch of the Wireless
Retailers’ Association.

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.

Chairman : 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

West Herts Radio Retailers’ Association
meets at the Carlton Tea Rooms, Queen’s
Road, Watford. Membership is open to
radio dealers in Watford, Bushey, Rickmans-
worth, Radlett and Edgware.

The Chairman is. Mr. H. D. White, the
Hon. Treasurer, E. E. Sirett, and the Hon.
Secretary, Mr. G. Alan Gray, of 57, Queen’s
Road, Watford.
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LEE. 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 750.

Meetings are on Wednesdays at 6 p.m,

Informal meetings are held on Tuesdays,
at 6.30 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. R. A. Watson Watt, B.Sc. (Eng.), is
the chairman of the Wireless Section Com-
mittee ; and Mr. A. J. Gill, B.Sc. (Eng.),

Battery Association

The Association of Radio Battery Manu-
facturers was founded in May, 1985, with the
object of encouraging and developing the
sale of radio dry batteries, and of improving
marketing conditions in the interests of the
public, the trade, and the manufacturers.

The Director and Secretary is Mr. Herbert
S. Mallalieu, 11, Tavistock Square, London,
W.C.2. (Euston 1629.)

MUSIC ASSOCIATION

The Music and Radio Distributors’
Association is now the only association
whose sole object is the protection and
promotion of the interests of the dealers
in the allied trades of music, radio and
gramophones.

It is an amalgamation of the Music Trades’
Association, founded about half a century
ago ; the Gramophone and Radio Dealers’
Association, established in 1920 ; and the
Music Merchants’ Association.

The new Association, which consists solely
of dealers, has been certified under the
Trade Union Acts.

It invites to membership every person or
firm being the proprietor of a shop, or show
room open to the general public and carrying
a representative stock of musie, radio or
gramophone goods for sale retail.

The subscription is graded from half a
guinea per annum for the small business,
to a naximum of six guineas for the
largest.

Applications should be addressed to Frank
Ayliffe, Secretary, 17, Wigmore Strect,
London, W.1.

is the vice-chairman. The immediate past-
chairman is Mr. §. R. Mullard, M.B.E.

Ordinary members of Committee are.
Sir Noel Ashbridge; Mr. H. Bishop, B.Se:
(Eng.); Mr. S. Brydon, D.Se.; Mr. W. T.
Ditcham; Mr. N. F. S. Hecht; Mr. J.
Joseph ; Mr. A. H. Mumford, B.Sc. (Eng.);
Dr. W. F. Rawlinson; Mr. R. L. Smith-
Rose, Ph.D., D.S¢; Mr. Frederick Smith ;
Mr. C. E. Strong, B.A.L. ; and Mr. W. Ure,
B.Sc.

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. W. T. Makeig-Jones, R.N.
(Admiralty), and Col. J. P. G. Worlledge,
O.B.E. (War Oflice); while the ex-officio
members are Mr. J. M. Kennedy (President) ;
the Chairman, I.LE.E. Papers Committee ;
and a representative of I.E.E. Council.

Institution of Electronics

The Institution of Electronics was regis-
tered on August 28, 1935, as a company
limited by guarantee, without share capital,
with 1,000 members each liable for £1 in the
event of winding-up. The word ** Limited *’
is omitted from the title by licence of the
Board of Trade.

The Institution was formerly The British
Radio Institution founded in 1980, which
aimed at raising the standard of technical
knowledge of all members of the radio-
clectrical profession, and set periodical
examinations for the granting of diplomas.

Under the new title the above aims are
continued, but also embrace all those whose
work and interests bring them into contact
with principles and applications of an
electronic character.
Chairman :
Vice-Chatrman :
Secretary :

J. J. Denton, AM.LE.E.

A.T. K. Moir, AM.1.LEE.

A. R. Twiss, M.I.LR.E.,
83, Gloucester Place,
Portman Square,
London, W.1. (Wel-
beck 8402).

J. J. Denton, AM.I.E.

A.T. K. Moir, AM.LE.

A. R. Twiss, M.LR.E

D. A. Bell.

C. W. H. Ashwin.

Caradoc Williams.

T. W. E. Towers.

.H. Moyse Bartlett.

M. W..G. Russell,

M.LR.E.

H. V. Fowler-Wallis.

D. Edgar Rodwell & Co.,
4, Half Moon Street,
London, W.1.

Council :

o

Solicitors :
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LEE. INTERFERENCE COMMITTEE

The I.LE.E. Radio Interference Committee
was set up for the purpose of considering
and making recommendations on the ques-
tion of interference with broadcasting
arising from the operation of other electrical
plant.

A number of Sub-Committees, dealing with
the various classes of disturbing plant, are
in existence. One of these has been engaged,
with the co-operation of the British Standards
Institution, in preparing a Specification
for Components for Radio-Interference Sup-
pression Devices. This has now been
published as B.S.S. No. 613, 1935.

Further Specifications, dealing with other
aspects of the subject, will be prepared in
due course when international agreement
has been reached in regard to the degree
of suppression required, methods of measure-
ment to be employed, etc.

The International Electrotechnical Com-
mission recently set up a Special Committee
to deal with the question of international
action in regard to electrical equipment
embodying suppression devices, and the
I.LE.E. Committee were invited, and agreed,
to act for the British National Committee
of the L.E.C. in this matter.

The Committee.

The membership of the Committee is now
as follows :—

Mr. J. M. Kennedy, O.B.E., President,
IE.E. (ex-officio).

Mr. Clifford C. Paterson, O.B.E. (Chair-
man) ; Lieut.-Col. A. G. Lee, O.B.E., M.C.
(Vice-Chairman) ; and Messrs. . W. Purse
and L. B. Turner, M.A,, representing the
LE.E. Council.

Col. A. S. Angwin, D.S.0.,, M.C., B.Sc.
(Eng.) (General Post Office).

Mr. E. A. Barker, M.C. (Incorporated
Municipal Electrical Association).

Mr. A. H. Bennett (British Electrical
and Allied Industries Research Association).

Mr. A. T. Priddle (Society of Motor Manu-
facturers and Traders).

Mr. A. F. Bound (Railway Companies’
Association).

Sir Noel Ashbridge
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).

(British Broad-
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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 Iingincers).

Mr. T. A. Pond (Provincial 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. F. M. Colebrook, B.Sc. (National
Physical Laboratory).

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

Mr. Johnstone Wright (Central Electricity
Board).

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

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

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 one
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.

Tts 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.
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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.

(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.

Commiltee Chairman : Prof. A. M. Low,
A.C.G.L

General Secretary: Miss I. Joss, 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 referencc 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 500 such members are at present
co-operating in 6 sections, 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
third edition.

The membership of the Society as at
December, 1935, was 2,590, representing an
increase of over 1,300 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 hoine
the subscription is 10s.
The officers of the Society for the year 1926

are : President, Mr. Arthur E. Watts;
Executive Vice-president, Mr. E. Dawson
Ostermeyer ; Honorary Editor, Mr. H.

Bevan Swift ; Secretary, Mr. John Clarricoats,
53, Victoria Street, London, S.W.1 (Victoria
4412).
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INSTITUTE OF WIRELESS
TECHNOLOGY

The Institute of Wireless Technology, of
4, Vernon Place, Southampton Row, London,
W.C.1 (Holborn 4879), was founded in 1925
and incorporated in 1932.

It exists to promote the general advance-
ment of wireless technology in all its branches,
to maintain the status of the profession of
those engaged in the science and engineering
of wireless technology, and all kindred
subjects and their applications.

Examinations for admission to the class
of Associate Members and Associates are
held in May and November. For several
years past special attention has been given
to the requirements of service engineers, and
special papers are set for them.

The Institute is governed by a Council,
consisting of the President, the Immediate
Past President, the Vice-Presidents, the
Honorary Treasurer, and not less than six
and not more than twelve ordinary members.

President : James Nelson, M.I.W.T.,
M.ILE.E.

Immediate Past President : William Beres-
ford Medlam, B.Sc., M.ILW.T., AM.L.LE.E.

Vice-Presidents : Commander The Lord
Louis Mountbatten, K.C.V.0., M.IW.T.,
AMIE.E., R.N.; Sir William Noble,
M.ILW.T.,, MLLE.E. ; H. J. Barton Chapple,
B.Sc., M.IW.T., AM.ILE.E.; Charles C.
Garrard, Ph.D., MIW.T., MILEZE.;

Y. W. P. Evans, MJIW.T.; and E. H.
Turle, M.LW.T., M.LLE.E., A.M.LLMech.E.

Honorary Treasurer : B. Tunbridge Hog-
ben, AM.ILW.T.,, A.CC.S.

Council : Stanley Brown, AM.IW.T.;
Y. M. D. Cooper, B.Sc., B. es L., M. LW.T. ;
Alfred T. Fleming, M.IW.T.; Sydney
Hurren, M.C., A.M.IW.T.; H. A. G.
Howse, M.IW.T., AM.ILE.E. ; George lLea,
M.IW.T.; Leslie H. Paddle, M.IL.W.T.,
AM.LE.E.; and T. F. Williams, M.I. W.T.

Secretary and Editor of Publications : Harrie
J. King, M.ILW.T., F.C.C.S., F.R.Econ.S.

STUDENTS.

Membership of the Institute of Wireless
Technology Students’ Society is confined
solely to Student Members of the Institute. A
number of special concessions are available to
members, including reduced examination fees.

Student Members are not required to pay
any additional subscription.

BENEVOLENT FUND.

The Institute of Wireless Technology
Benevolent Fund exists to afford assistance
to necessitous members of the Institute.
The Fund is maintained by voluntary sub-
scription and is managed by three trustees.

Honorary Secretary tothe Fund : Harrie J.
King.

RELAY SERVICES ASSOCIATION

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

The Association 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 (Notting-
ham Rediffusion Services, Ltd.), Hon.
Treasurer.

The Council includes Messrs. D. G. Ball ;
R. Blood ; H. Boocock ; H. J. Boon ; W. A.
Brown; W. Darwen; A. J. Davis; L. J.
Donovan; R. R. Goding; B. H. Lyon;
Major H. MacCullum, B.Sc. (London);
Messrs. J. Muscutt, P. L. Secarr, A. D.
Thomas, A.S.A.A., A.C.1.S., C. W. Watson,

J. D. Williams, J. W. C. Robinson, E. Wyatt
and J. Lyn. Davies.

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

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.I.S.A.,, F.L.A.A. Registered Office: 23,
Bedford Row, London, W.C.1. (Chancery
7516.)
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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 193838 its fourth
exhibition of television and other photo-
electric apparatus, at the Imperial College
of Science, London, and 8,000 people
attended.

The Socicty has a membership of about
450. The annual subscription is: Fellows,
£1 (entrance, 10s. 6d.) ; associate members,
158. (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-Prestdents : L1. B. Atkinson, Esq.,
M.I.LE.E. ; Professor Magnus Maclean, M.A.,
D.Sc., LL.D.; Professor J. T. MacGregor
Morris, M.I.LE.E. ; W. T. Patrick, Esq., J.P. ;
Professor F. J. Cheshire, C.B.E., A.R.C.S.;

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

Honorary Fellow : John Logie Baird, Esq.

Council : A. H. Bennett, Esq., M.LLE.E.;
G. P. Barnard, Esq., B.Sc,, Grad.I.E.E.;
R. W. Corkling, Esq., F.P.S. ; J.J. Denton,
Esq.; H. M. Dowsett, Esq., M.LE.E.,,
M.I.LR.E.; E. L. Gardiner, Esq.,, B.Sc.;
Wm. C. Keay, Esq.; Dr. W. N. Hindley ;
H. H. Hope, Esq.; T. M. C. Lance, Esq.,
A.M.I.LR.E. ; L. McMichael, Esq.,, M.ILEE. ;
W. G. W. Mitchell, Esq., B.Sc.; G. Parr,
Esq.; R. R. Poole, Esq., B.Sc.; J. C.
Rennie, Esq., B.Sc., M.ILE.E. ; E. Phillips,
Esq.; C. Tierney, Esq., D.Sc.,, F.R.M.S. ;
g. Sﬁl Traub, Esq.; and H. Wolfson, Esq.,

Honorary Treasurer : 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 TRADE'S LUNCHEON CLUBS

LEEDS

The headquarters of the Leeds Radio
Trades Luncheon Club are the Hotel Metro-
pole, King Street, Leeds, 1. The Club meets
.the first Thursday of the month.

The officers are as follows: Chairman :
H. W. Sellers ; Vice-Chairmen : L. J. Smith
and Robson Elliff ; Hon. Treasurer : A. P.
Pearson ; Secretary, R. Broadbent.

The Club organised in December, 1935,
what is expected to be the annual Leeds
Radio Ball.

It was held at the large Victoria Hall
of the Leeds Town Hall and was attended
by a thousand people. The proceeds were
devoted to the Leeds General Infirmary
Appeal.

Bertini’s dance band from the Tower
Ballroom, Blackpool, and Roland Powell’s
dance band were engaged for the occasion.

Cabaret items were given and an “ In Town
To-night >’ programme by various well-known
local personalities and pantomime artists
rehearsing in Leeds was presented.

A popular novelty of the evening was a
race game, for which the following firms and
people presented prizes : Mr. H. Wadsworth
Sellers, Itonia, Ltd., Mr. Hetherington (of
Ediswan), Sun Electric, Brown Bros. (at
Leeds), Smith’s Electric Clocks, Mr. Rowland
Winn (of Leeds), Albion Electric, Mr. R. F.
Winder (of Leeds), G.E.C., Siemens Lamps

ing Supplies, Ltd., and Every Ready Radio
td.

In May, 1935, a golfing section was formed
and proved extremely popular. Six meetings
were held.

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.
hfl‘he Club invites applications for member-
ship.

The officers are: President: Mr. J. W.
Needham ; Vice-chairmen : Messrs. J. H.
Farthing, V. Z. de Ferranti, H. Nightin-
gale ; Hon. 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.
Evans, C. S. Warde, J. R. Carter, M. H.
Quarmby, C. E. Leak and W. F. Litherland.

MIDLANDS

The Midlands’ Radio Luncheon Club holds
luncheon meetings every third Thursday
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in the month at the White Horse Hotel,
Birmingham. Its membership is about 100.
The club’s officers are as follows :—
Chairman : Mr. Gordon Baynton.
Vice-Chairman : Mr. John Priestly.
Hon. Secretary : Mr. C. C. Shipway, 81, Hol-
loway Head, Birmingham. (Midland 2227.)
Hon. Treasurer : Mr. W. J. Dyer, Alcester
Street, Redditch.

NEWCASTLE

The Newcastle and District Radio Trade
Social Club had a most successful year.
In addition to arranging outings and dances
for its members, it sent along a cheque
for over £30 to the Gresford Colliery Distress
Fund.

During the summer months the *“A. E.
Dees’’ Silver Challenge Cup for golf was
played for. This was presented to the Club
for annual competition by Mr. A. E. Dees,
the Newcastle manager for Dulcetto-Poly-
phon.

The Silver Challenge Cup for annual
Tennis Competition, presented by the Chair-
man (Mr. John Watson), was played off amid
much enthusiasm.

Motor rallies were among the most happy
events of the year.

The Club officers are as follows :—

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

Chairman : Mr. J. Watson, of Watson's
Wholesale Wireless, Ltd.

Vice-Chairman : Mr. Harry Bradley (re-
ta'ler).

Hon. Secretary : Mr. J. Roddy.

Asst. Hon. Secrelary : Mr. G. Parker.

Hon. Treasurer : Mr. A. Guitard.

Commitiee : Messrs. R. E. Fabian, J. C.
Blanks, J. Mitchelhill, J. W. Skurr, W.
Swan, J. S. Wood, E. C. Ridsdale, and
E. C. Robinson.

NORTH STAFFS

North Staffs Radio Luncheon Club, Percy
Street, Hanley, Staffs. (Hanley 5526), has the
following officers :—

President, J. Ridgway ; Chairman, F. Bew ;
Vice-Chairman, R. Johnson ; Hon. Treasurer,
J. Bould ; Hon. Secretary, J. Templeman.

NOTTINGHAMSHIRE

Each section of the industry is equally
represented among the officers and committee
of the Nottinghamshire Radio Luncheon
Club.

The chairman, Mr. A. H. Whiteley, is a
manufacturer ; the honorary secretary, Mr.
G. A. Litchfield, of Sherwood Buildings,
South Sherwood Street, Nottingham, is a
wholesaler ; and the freasurer, Mr. J. Thorn-
ton, is a retailer. The six committee
members are two retailers, wholesalers and
manufacturers respectively.

The club meets monthly for lunch at the
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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.

RADIO INDUSTRY CLUB

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 : Col. T. W. Vigers (British
Blue Spot Co., Ltd.).

Vice-Chairman : Mr. G. G. Kent (Johnson
Talking Machine Co.).

Hon. Secrelary : Mr. F. Brewerton (Ecco
Radio, Ltd.), Ecco House, Princess Street,
St. John’s Wood, London, N.W.8 (Padding-
ton 6785).

On the Committee are Messrs. E. S.
Brown (Brown Brothers, Ltd.); S. Wilding
Cole (Kolster-Brandes, Ltd.); H. de A.
Donisthorpe (General Electric Co., Ltd.);
J. C. N. Eastick (J. J. Eastick & Sons);
H. R. Harris (Edison Swan Electric Co.,
Ltd.); C. H. G. Hobday (Hobday Brothers,
Ltd.); W. A. Hunt (National Radio Service
Co.); and Col. G. D. Ozanne (Wingrove &
Rogers, Ltd.).

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 Com-
mittee, may 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
increase and the attendance at the luncheons
also shows a steady advance.

SHEFFIELD

The Sheffield Radio Trades Luncheon Club
meets on the third Wednesday of the month
at the Grand Hotel.

President of the Club is Mr. A. B. Gott,
and the Hon. Secretary, Mr. S. M. Smith, of
8, Charles Street, Sheflield.
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GOLFING SOCIETIES

LANCASHIRE AND CHESHIRE

The Lancashire and Cheshire Radio In-
dustry Golfing Society was formed in
February, 1934, to encourage playing golf
among members, and give support to
benevolent 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 follow :

President : V. Z. De Ferranti; Captain :
J. D. Morrison; Vice-Captain: C. P.
Beardsall.

Hon. Secretary : R. Hollingdrake, 65,
Prince’s Street, Stockport.

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

The Committee includes : M. H. Carr,
L. E. Birchall, J. E. Kemp, J. Hall, C. Gadd,
J. McCrea, C. S. Warde, H. Nightingale,
F. Paulson.

MIDLANDS

The Midlands Radio Golfing Society has
as members persons in the Midlands asso-
ciated with the Radio Industry.

The officers are as follow: President,
F. Boyes ; Chairman, T. H. Varcoe ; Caplain,
Gordon Baynton ; Vice-Captain, H. E. Cox ;
Hon. Treasurer, H. E. Pope ; Hon. Secretary,
F. H. Barlow, 27, Hazel Oak Road, Shirley,
Birmingham.

RIGS

President : Lt.-Col.
Brabazon, M.C., M.P.

Vice-Presidents : J. H. Williaims and H.
Howitt.

Captain : J. G. G. Noble, M.C.

Vice-Captain and Hon. Treasurer :
Mullard.

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

Asst. Hon. Secretary : Gray Sinclair.

Committee : Gordon Baynton, H. Boon,
Ernest Brown, H. Bryan, S. Grey, H. Howitt,
E. M. Lee, F. H. McCrea, S. R. Mullard,
M.B.E., J. G. G. Noble, M.C,, Lt.-Col. G. D.

J. T. C. Moore-

S. R.

Ozanne, M.C., F. H. Robinson, E. E. Rosen,
Gray Sinclair, J. H. Williams.

The Society has 150 members. Member-
ship 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
a8 the Committee approves.

The annual subscription is 10s.

The society was formed early in 1933 and
held its first meeting on March 22 of that year.

The meetings during the 1935 season,
which ended on October 31, were as follow:
Tuesday, March 26, Pinner Hill ; Wednesday,
May 1, Coombe Hill ; Wednesday, May 29,
Gerrards Cross; Wednesday, June 19, Old
Fold Manor ; Thursday, July 25, Berk-
shire ; Tuesday, August 20, R.A.C. Country
Club, Woodcote Park ; Tuesday, October 1,
West Herts.

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.

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 difliculty that if, to conform to
R.I.G.S. rules, assistants were excluded, a
large number of good friends and good
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.

Mr. A. E. Amour is now President ; Mr. E.
Machell, Vice-President ; and Mr. J. B. H.
Warden, Captain.

The Committee of the Society is elected by
the votes of Retailers, Wholesalers and
Manufacturers’ representatives. As it is
representative of all sections of the trade, it
has been found spheres of usefulness beyond
golf—organising dances, *‘ smokers,”” and
the outings held during the Scottish Radio
Exhibition.

The membership of the society is about 70.
They have two cups for competition, and
prizes are given at all meetings, which are
generally held on the first Tuesday of every
month from April to October.
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WHO'S WHO IN RADIO

ALLEN, Charles Gilbert, Fellow R.E.S.
—Sales Manager, McMichael Radio, Ltd.,
Danes Inn House, 265, Strand, London,
W.C.2. AM.IR.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. Sales manager 1930. Born August
17th, 1900. Recreations: motoring, tennis.
Private address : Home Lea, Nightingale
Lane, Bromley, Kent. (Ravensbournc
3807.)

ALLIGHAN, Garry.—Journalist, 810-312,
Regent Street, London, W.1. Official
publicist to the Radio Manufacturers’
Association since 1929 ; Press manager of
Radio Exhibition, 1929-30-31-32-33-34-
85. Born 1895. Recreation: motoring.
Address : 9, New Cavendish Street, W.1.
(Langham 1085.)

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 ILonga, > West
View, Letchworth, Herts. Phone: 476.

ARBIB, Richard.—Acting Advertising
Manager and Manager of Press Department,
‘¢ His Master’s Voice,” 98-108, Clerkenwell
Road, London, E.C. Joined The Gramo-
phone Co., Ltd.,, in 1928, Electrical
Reproducer Dept. ; became Press Manager
1932, took up present position in February,
1985. Recreations : motoring, swimming,
golf, darts. Private address: 85, Farm
Avenue, London, N.W.2. (Gladstone 4114.)
Club : Royal Automobile.

ASHBRIDGE, Sir Noel.—Chief Engineer:
B.B.C., Broadcasting House, Londons
W.1. B.Sc., M.ILE.E. Fellow of King’s
College. Engineering training with Yarrow
& Co., Ltd., and British Thomson-Houston
Co., Ltd. Served European War 1914-1919,
Royal Fusiliers and Royal Engineers.
Six years Marconi’s, at Writtle Experi-
mental Station. Joined B.B.C. 1926 as
assistant chief engineer. Became chief
engineer B.B.C. 1929. Member of Council
of I.E.E. Member of Radio Research
Board, Television Committee (1924) and
Television Advisory Committee (1985).
Born December 10th, 1889.

BAGGS, John.—Radio Sales Manager’s
Chief Publicity Assistant, Ferranti, Ltd.,
Radio Works, Moston, Manchester : Metro-

BAKER,

politan-Vickers Electrical Co., Ltd., 1914-
21, serving apprenticeship ; Ferranti, Ltd.
Meter Sales Dept., 1923 ; since then from
commencement attached to Radio and
Clock Sales Dept. Now in charge of
Radio Publicity. Born November 30,
1898. Recreations : litcrature, boating,
fishing, motoring. Private address: 2, Ash
Walk, Alkrington, nr. Middleton, Man-
chester.

BAGSHAW, George William, Assoc:*

I.E.E., M.I.W.T.—Chief Engineer and
Manager, G. G. Graves, Ltd., Radio
Factory, Crookes, Sheffield. Chairman,
Yorkshire Section, I.W.T., 1983 to date.
1914, Post Office Telephone Dept., 191419,
R.E. Wireless, B.E.F., 1922-26, Bagshaw,
Tyas & Co., Radio set manufacturers,
1926-35, Graves Radio. Born : October 2,
1897. Recreations : yachting and sea
fishing, tennis, motoring. Private address:
*“ Roseneath,” Baslaw Road, Totley, nr.
Sheffield.

BAIN, Herbert Alexander, J.P.—General

Secretary, W.R.A., 316, First Avenue House,
High Holborn, London, W.C.1. Army,
1914; Ministry of Labour, 1919; The
Federation of British Music Industries,
1925-80 ; Secretary The Pianoforte Manu-
facturers Association, Ltd. 1926-1931 ;
Secretary The Music Trades Benevolent
Society, 1930 ; Secretary The Music Trades
School Advisory Committee, 1929-31.
Recreations : golf, music. Private address:
Deepdene, Snaresbrook, London, E.11.

BAIRD, John Logie.—Managing Director,

Baird Television, Ltd., 68, Victoria Street.
London, S.W.1. Born August, 1888,
Private address : 8, Crescent Wood Road,
Sydenham, London, S.E.26.

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 Norwcod,
London, S.E.25.

BAKER, Harold.—Ariel, Wireless Corre-

spondent and Broadecast Critic, * The Daily
Mirror,”” Geraldine House, Fetter Lane,
London, E.C4. From 1918-9, O.C.
Exhibitions ; Photographic Section of
Ministry of Information, and Imperial War
Museum. 1926 -7, Manager of Publicity and
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Trade Section of the Wireless Association of
Great Britain. Joined * Daily Mirror”
1927. Clubs : Press and Vaudeville Golfing
Society.  Recreations : motoring, golf,
photography.

BAKER, Percy William—Director, Climax
Radio Electric, Ltd., Haverstock Works,
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 ;
80 years’ connection with mechanical and
electrical engineering, with the manufac-
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, gardening. Private
address : 86, Lloyd Park Avenue, Croydon,
Surrey.

BARRETT, Ferberd Sessions.—Adver-
tisement Manager ‘° The Broadcaster and
Wireless Retailer,” * Electrical Trading,”
‘“Hotel and Catering Management,”
Odhams Press Ltd., 29, Bedford St.,
Strand, W.C.2. Born February 27th, 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. R.M.A. Counecil.
Chairman, Midland Radio Lunch Club;
Captain, Midland Radio Golf Society.

BEAVER, Eric,
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Born October 1, 1895. Recreation : golf,
fishing. Private address: 197, Russell
Road, Moseley, Birmingham.

BEADLE, Thomas.—Managing Director®

T. Beadle & Co., Ltd., 38, 4, 5, Castle Strect:
Hull, and at Grimsby, Leicester, Liverpools
Nottingham, Birkenhead, Blackburn,
Derby, Leeds, Manchester. In whole-
sale electrical business 81 years, and

wholesale radio since 1924. Councillor
of N.ARMA.T. from inauguration
until dissolution; chairman, Northern
Section, 1924. R.W.F. Councillor

from inauguration to date; chairman,
North Midland Section, 1930. Mem-
ber of wholesalers’ R.W.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.

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 :
golf, swimming. Private address: 21,
St. Leonards Road, Ealing, W.13.

BEARDSALL, Charles Poynter.—Radio

Sales Manager, Ferranti, Ltd., Radio
Works, Moston, Manchester ; member of
council R.M.A. from January, 1929 ;
R.W.T.A. and S.M.A. from formation, and
Commercial Committee B.V.A. since 1933 ;
trained for journalism, which forsook for
engineering ; joined Ferranti, Ltd., 1907 ;
sales dept., 1910; sales manager, meter
dept., 1926 ; associated with radio from
commencement and appointed sales man-
ager, radio dept., 1929. Born January
19th, 1886. Recreations : golf, gardening.
Private address: Alton, Sheepfoot Lane,
Heaton Park, Manchester. (Cheetham
Hill 1019.)

BETAMBEAU, Albert Edward.—Pro-

prietor 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, 1932-35 ; after 17 years’
practical experience, including apprentice-
ship, opened present business 1920.
Rotarian, Penge Rotary Club; member
of Penge Chamber of Commerce. Born
August 30th, 1887. Private address :

Anerley Lodge, Anerley Road, London,
S.E.20.

BILANTZ, David Sidney.—Chairman and

Managing Director, Itonia Ltd., 58, City
Road, London, E.C1. President,
A.GM.IM. Born 1894. Recreations :
golf, motoring. Private address: 72,
Brondesbury Park, N.W.2.
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BLACK, Michael.—Managing Director,
Michael Black, Ltd., 80, Blytheswood
Street, Glasgow, C.2, 57-59, Elder Street,
Edinburgh, and 80-32, Chapel Street,
Aberdeen. Born August11,1893. Recrea-
tions : golf, swimming, motoring. Private
address : * The Whins,” 106, Haggs Road,
Glasgow, S.1.

BOON, H.—Advertising Manager, Chloride
Electric Storage Co., Ltd., 187, Victoria
Street, London, S.W.1. On Advertising
Committees of SM.M.T. & A.M.A. In film
industry 1920-26 ; with Mullard’s 1926-
29 ; Exide 1930 to date. Born January

8rd, 1898. Recreations: golf. Private
address : Oakbank, Hampton Grove,
Ewell, Surrey.

BOWERS, Ernest Victor.—Director,

Henderson’s Wholesale Electrical and
Radio, Litd., 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.Inst.C.E.—Director, Anson & Hop-
wood, Ltd., 11, Berkeley Square, London,
W.1.; Bowyer-Lowe & A.E.D. Ltd.,
Brighton. Vice-chairman, R.M.A., 1926 ;
Chairman, R.M.A., 1927 ; Vice-president,
R.M.A., 1928-80; Trustee, R.M.A., 1927-
30; Corresponding Chamber of Council,
Junior Institution of Engineers. Designed
cycles, motors, ete., 1900-22. Born Febru-
ary 27th, 1883. Recreations: motoring,
photography, clock-making. Private
address : ** Veloce,” South View, Letch-
worth, Herts. (Letchworth 84).

BRIDGEN, Charles William.—General
Sales Manager, Ferranti, Ltd., Hollinwood,
Lancs. Born: October 26, 1895. Recrea-
tions : golf, swimming. Private address :
188, Wilmslow Road, Withington, Man-
chester.

BRITTAIN, Sir Harry, K.B.E., CM.G.,
LL.D., M.A. (Oxon).—Director of D.
Napier & Son, Ltd.; Provincial News-
papers, Litd.; Illustrated London News
and Sketch Co., Ltd.; Neue Freic Presse of
Vienna ; Chairman, Home and Overseas
Press Services ; trained for business, after
Oxford, in Sheffield ; represented London at
Washington International Chambers of
Commmerce, 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 *“ A.B.C. of the B.B.C.”
Has broadcast in both Great Britain and
U.S.A. Invited to send in report and give

BROWNE, Rupert

BRYAN,
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evidence before Broadcasting Committee,
1935. Recreations: shooting, ski-ing,
golf, caravanning. Private address: 2,
Cowley Street, London, S.W.1

BROWN, Alice S. G.—S. G. Brown, Ltd.,

Victoria Road, N. Acton, London, W.3.
Director, Telegraph Condenser Co., Ltd.,
National Radio Service Co.; Chairman,
S. G. Brown (Radio Relay Products), Ltd. ;
Secretary and Director of 8. G. Brown,
Ltd., since 1912 and of T. C. C. since 1922.
Recreations : zoology, botany, swimming,
writing, dancing, travelling. Private
address : 64, Northgate, Regent’s Park,
London, N.W.8.

BROWN, Harold Ernest.—Sales Manager,

Haleyon Radio, Ltd., Sterling Works,
Dagenham, Essex; Sales Dept., Pell,
Cahill & Co., 1924 ; Assistant to Works
Manager, M.P.A. Wireless, Ltd., 1926;
Assistant to Sales 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. Private
address : 30, Brantwood Avenue, Isle-
worth, Middlesex.

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

Fellow of London University.—Managing
Director, S. G. Brown, Ltd., Victoria
Road, N. Acton, London, W.8 ; 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 : inventing,
travelling. Private address: 64, North-
gate, Regent’s Park, London, N.W.8.

Pollard.—Assistant
Secretary R.M.A. (since inception, 1926),
Astor House, Aldwych, London, W.C.2,
B.Sc.: assistant secretary N.A.R.M.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. President
of M.1.G.S. Has had 30 years’ association
with gramophone and music trades.
Born : March 21st, 1893. Recreations :
golf, swimming, tennis. Private address :
17, Leigham Hall, Streatham Hill, London,
S.W.2,

BRYCE, 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-
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ager, A.J.S. Radio, 1925 ; Joint manager,
Hugh Paton & Sons, Ltd., Printers, 1928.
Born 1897.

BULGIN, Arthur Frederick, M.L.R.E.,
F.R.S.A.—Governing Director, A. F.
Bulgin & Co., Ltd., Abbey Road, Barking,
Essex. Member R.M.A. Council, 1934-
35. Chairman, R.C.M.F. 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
Oaks,” 5, Holly Bush Hill, Wanstead.

BURNE-JONES, David.—Managing Di-
rector, Burne-Jones & Co., Ltd., 309-
317, Borough High Street, London,
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 1918-20; since manufac-
tured radio apparatus. Born December
18th, 1885. Recreations : motoring, fish-
ing, tennis. Private address : Hollyeroft,
Brunswick Road, Sutton, Surrey.

BURNHAM, Walter Witt. Comp. L.LE.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 Director,
British Broadcasting Co., Ltd. Born
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., AAM.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. Director, Hazelpat, Ltd.
Private address : 5, Abbey Lodge, Regent’s
Park, London, N.W.
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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. 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,
Ltd., 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 : 183, Rugby Road, Leamington
Spa.

CLARK, Alfred.—Chairman, Electric &
Musical Industrics, Ltd., the Gramophone
Co., Ltd., Director, Columbia Graphophone
Co., Ltd., Cie. Francaise du Gramophone ;
Marconiphone Co., Ltd., Skandinavisk
Grammophon Aktieselskab; Marconi-E.M.I.
Television Co., Ltd., Radio Pictures, Ltd.,
Gramophone Buildings, Hayes, Middlesex.
Born : December 19th, 1878. Recreation :
golf. Private address : Warren House, Iver
Heath, Bucks.

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

CLARKE, H. — Managing Director,
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.

COBB, Frederick Arthur, A.L.LE.E.,
M.I.R.E.—Manager, Broadcast Receiving
Valve Division, Standard Telephones and
Cables, Ltd., Footscray, Sidcup, Kent.
Standard Telephones’ Representative to
B.V.A. Senior Maintenance Engineer, 2LO,
1924 ; Assistant Chief Engineer, Indian
Broadcasting Co., from inception, 1927 ;
Manager,Valve and Amplifier Dept., Philips,
1932. Born February 11, 1901. Private
address : 28, Manor Gardens, Purley, Surrey.
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COHNREICH, Alfred.—Director, Loewe
Radio Co., Ltd., 8-4, Clement’s Inn, London,
W.C.2. Born February 26th, 1893,
Private address: 23, Exeter Road,
Southgate, London, N.14.

COLE, Eric Kirkham.—Deputy Managing
Director, E. K. Cole, Ltd., Ekco Works,
Southend-on-Sea. Private  address :
“ Hampton,”’ Beehive Lane, Chelmsford,
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 ; Vice-President, R.M.A. Executive
Council, N.U.M.; Managing Director,
Burney Blackburn, Ltd., 1915-1921;
Chairman, S. Wilding Cole, Ltd., 1921 on-
wards ; Director, Kolster-Brandes, Ltd.,
1927 onwards. Chairman, Heating Instal-
lations, Ltd., and Cammel Tool Co.
Born February 14, 1880. Recreations :
golf, tennis. Private address : The Turret,
Footscray Lane, Sidcup, Kent.

COLLE, Victor George Van.—Executive
Technical Sales, Ward and Goldstone, Ltd.,
Pendleton, Manchester. Six years on
‘ Popular Wireless’’ technical staff, in
which period built about 1,000 different
set designs, including those for Mr. Ramsay
MacDonald, Mr. Edgar Wallace, Sir George
Sutton and other well-known people.
Later chief engineer to Wright and Weaire,
Ltd. Born: July 29, 1907. Recreations :
golf, photography, gardening, journalism.
Private address: ‘‘ Strathmore,” Over-
brook Drive, Prestwich, Lancs. (Prest-
wich 1751.)

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 Merchants’
Conventions. Born: April 14th, 1893.
Recreations : golf, football. Private ad-
dress : 277, Mosspark Boulevard, Glasgow,
S.W.

COURSEY, Philip Ray, B.Sc. (Eng.).—
M.I.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

DAVIS,
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with present company. Born May 7, 1892.
Recreation : authorship. Private address:
67, Queens Road, Richmond, Surrey.

DARBY, Lawson Alfred.—London Man-

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 :
87, Gunnersbury Avenue, Ealing Common,
London, W.5.

Leslie Waring Westacott,
Captain.—Director, Automobile Acces-
sories (Bristol), Ltd., Poole, Dorset.
Proprietor of L. Westacott Davis, Whole-
sale Distributor, Clifton Terrace, Sion Road,
Bedminster, Bristol, 3. Bristol Works
Manager, Colston 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, yacht-
ing, swimming, badminton. Private
address: 14, Cransley Crescent, Henleaze,
Bristol.

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,
Road, London, E.C.1. Vice-Chairman,
London and South KEastern Section,
R.W.F. Born March 5th, 1894,

34, Farringdon

DICKINSON, Reginald Gordon.—Export

Manager, Kolster-Brandes, Ltd., Cray
Works, Sidcup, Kent. Recreations :
tennis, badminton. Private address :
* Kathera,” 68, Madeira Avenue, 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. First Commission
Territorial Force 1912. Royal Flying
Corps 1915. Retired 1919—lieut.-Col. rank.
Officer of Order of the Crown of Italy.
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Member R.M.A. Council 1931. Entered
radio 1922 with Western Electric Co.
Born September 9, 1893. Private address :
Uphanger, Shepherds Lane, Chorley Wood,
Herts. (Chorleywood 175).

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
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, 718/728, 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 Avenue, 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 : 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., 1912-13. 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, S.W.7. (Western 1675.)

DUNN, William Henry, M.A.—Chairman,
City Accumulator Co., Ltd., and C.A.C.

EASTICK, John Clare

Van
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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., 187, 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~
802, Camberwell Road, London, S.E.5.
Vice-chairman W.R.A., 1929-31; Chair-
man W.R.A., 1981-82 ; Member Executive
Committee National Council, W.R.A.,
1931-32-33. Vice-President, W.R.A,,
1934-835; A.M.LLR.E. Interested in house
furnishing trade. Born July 5th, 1895.
Recreation: music. Private address:
26, Stradella Road, Herne Hill, London,
S.E.24.

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.

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

ECKERSLEY, Peter Pendleton.—Con-
sulting Engineer. M.LE.E., F.ILR.E.
Chief Engineer, B.B.C., 1923-1929 ; publi-
cations and technical papers in the I.E.E.
and I.R.E. proceedings. Designs Sect.,
Marconi’s Wireless Telegraph Co., 1920-23.
Born January 6, 1892. Private address:
82, Swan Court, Chelsea, London, S.W.3.

EDWARDS, Frederick William.—Direc-
tor, C.A.C., Cabinets, Ltd. 18-20, Normans
Bldgs., Central Street, London, E.C.1.,
1930, founded F. W. Edwards, radio cabinet
makers, 1933. Formed C.A.C. Cabinets,
Ltd., associated company of City Accumu-
lator Co., Ltd. Born: June 14th, 1894.
Private address: 808, Watford Way,
Hendon, London, N.W.

EENDENBURG, Daam Carel
Frederik.—Managing Director, Philips
Lamps, Ltd., 145, Charing Cross Road,
W.C.2. Born July 27th, 1885. Recrea-



The Broadcaster Trade Annual, 1936

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
Director, Climax Radio Electric, Ltd.,
Haverstock Works, Parkhill Road,
Hampstead, London, N.W.3. Vice-Presi-
dent R.M.A. 1932; Chairman, 1931 ;
Vice-chairman, 1930 ; previously Member
of Council, R.M.A.; Director, Cathodeon,
Ltd. ; has occupied executive positions on
N.A.R.M.A.T. ; served with Everett, Edg-
combe & Co.; R. W, Paul ; Edison Swan ;
Engineering Publicity, Ltd. ; Chellis, Ltd.,
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, Marlow, 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.L. Service, Ltd., 1933.
Born October 24, 1897. Private address:
28, Hilleroft 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-
creations : cricket, football, tennis, swim-
ming, gardening. Private address : Haven-
field Cottage, Great Missenden, Bucks.

FARRER, Alan W.—Director and General
Manager, Ultra Electric Ltd.; Director
and Secretary, Ultra Electric (Holdings),
Ltd., Western Avenue, Acton, London,
W.3. Accountant, 1918-1928; Cinema
Circuit Manager, 1923-26 ; joined Ultra
Electric Ltd., 1926, as Company Secretary.
Born : July 27, 1898. Recreations : photo-
graphy, motoring. Private address :
1, Craignish Avenue, London, S.W.16.

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-
trical Engineering in the University of
London ; contributor to technical jour-
nals and author of scientific textbooks.
Born May 17th, 1880. Recreation :
photography. Private address : 53, Snakes

37

Lane, Woodford Green, Essex. (Buck-
hurst 2140.)

FELTON, Lionel Bernard.—Joint Man-
aging Director, Lectro Linx, Ltd,
79A, Rochester Row, London, S.W.1.
B.A. (Cantab). Director, Autoveyors, Ltd.,
1925-27. Recreations : tennis, motoring,
riding. Private address: 9, Kensington
Hall Gardens, London, W.14.

FERRANTI, Vincent Ziani de.—Chair-
man and Managing Director, Ferranti, Ltd.,
Ferranti Electric, Ltd. (Canada), Ferranti
Electric Inc. (U.S.A.). Hollinwood, Lancs.
Member of Council B.E.A.M.A. and LLE.E
Born February 16, 1893.

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.

FOUNTAIN, Guy Rupert.—Founder and
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.

FREEMAN, A. H. Desmond.—General
Manager, British Belmont Radio, Ltd.,
Balfour House, 119-125, Finsbury Pave-
ment, London, E.C.2. Was deputy
member to RM.A. Council, while Sales
Supervisor to Kolster-Brandes. Formerly
Sales Director to Clarke’s Atlas. During
war Lieutenant 13th London Regt. (Ken-
sington’s). Born January 14th, 1897.
Recreations : bridge, golf, tennis. Private
address :  * Silchester,” Wembley Hill
Road, Wembley, Middlesex (Wembley
4785).

FREEMAN, Horace.—Managing Director,
Parrs Advertising, Ltd., Craven House,
Kingsway, London, W.C.2. Telephone,
Holborn 2494. After active war service
in France, joined Bertram Day & Co., Ltd.,
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.

FRENCH, Cyril.—Sole Distributor and
Service Agent for Celestion loudspeakers
to the wholesale and retail trades in Great
Britain and Northern Ireland. Director of
Electrical Mfg. and Plating Co., Kingston
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WHO'S WHO IN RADIO GODFREY, George William.—Asst. Sales

and Staines Press, Ltd. Apprenticed to
Scientific Instrument Co., Cambridge,
1903-10. G. Kent & Co., 1914. Walters
Electrical Mfg. Co., 1918. J. E. Jaccard,
1919. Founded Celestion, 1926. Recrea-
tions : motoring, flying, golf. Private
address : 64, Lingfield Avenue, Kingston-
on-Thames.

FRESHWATER, George John.—Publicity
and Sales Promotion Manager, The Mar-
coniphone Co., Ltd., 210-212, Tottenham
Court Road, London, W.1. Born
August 2nd, 1898. Recreations: golf,
cricket, tennis. Private address : 25, West
End Road, Ruislip, Middlesex. (Ruislip
2604.)

GAMBRELL, Horace William.—Radio
Publicist and Exhibitions Organiser. The
Edison Swan Electric Co., Ltd., 155,
Charing Cross Road, London, W.C.2.
MIW.T.,, MILR.E., 1st Class C.G.I
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 31, 1902. Recreations : ice
hockey (Captain British Ice Hockey Team,
1932), tennis, winter sports. Private
address : 21, Oxgate Court, Oxgate Lane,
London, N.W.2.

GIBSON, Wiliam Thomas, O.B.E.,
M.A. (Cantab), B.Sc. (London).—Chief
Valve Engineer, Standard Telephones
& Cables Ltd., North Woolwich, London,
E.16. Head of Valve Development Labs.,
IT. & T. Labs.,, Paris, 1928-81. Chief
Valve Engineer, Federal Telegraph Co.,
Newark, U.S.A., 1931-32. 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.LLP.A.—
Departmental Director,Willing & Co., Ltd.,
356-864, Gray’s Inn Road, London, W.C.1;
Advertising Consultant to Ekco, Dubilier,
Eastick, etc.; with ‘‘ Broadcaster ” 1923—
27 ; Woburn Advertising 1928-33. Born
February 10, 1902. Recreations: golf,
tennis. Private address: 118, Crowstone
Road, Westcliff-on-Sea, Essex.

GOLDSTONE,

GREEN, George

Manager, HM.V., 98, Clerkenwell Road,
London, E.C.1. Has had experience
as electrical, telephone, automobile and
radio engineer. Born: April 17th, 1891.
Recreation : photography. Private ad-
dress : 44, Wordsworth Road, Wallington,
Surrey.

Sampson. — Director,
Ward & Goldstone, Ltd., Pendleton,
Manchester. Private address : 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, Willlam Henry.—Managing

Director, Dubilier Condenser Co. (1925),
Ltd., Mansbridge Condenser Co., Ltd.,
High Frequency Engineering Co., Ltd.,
Ducon Works, North Acton, London, W.3.
Also Director of Isenthal & Co., Ltd.
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.R,E., Fellow

Television Society.—Chairman and
Managing Director, Burgoyne Wireless
(1930), Ltd., Great West Road, Brentford,
Middlesex. Managing Director, Screnus,
Ltd. Has been commercially connected
with radio since its inception. Recreations :
motoring and motor-racing. Private
address : 47, Highfield Gardens, Golders
Green, N.W.11.

GORRINGE, Rupert Clement.—Contracts

and Motor Manager, Lissen, Ltd., Angel
Road, Edmonton, Middlesex; formerly
Sales Manager, Dry Battery Dept.,
The Edison-Swan Electric Co., Ltd.,
1932-34. Born March 30th, 1898. Recrea-
tion : motoring. Private address : Birling
Cottage, Woodcote Hurst, Epsom, Surrey
(Epsom 1227).

Frederick.—Publicity
Manager, The Mullard Wireless Service
Co., Ltd., 111, Charing Cross Road, London,
W.C.2, 1930-36. Life interest in publicity
in U.S.A. and Great Britain. Recreations :
cinematography. Private address : 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.
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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 1st, 1898.
Recreation : aviation. Private address :
80, Brondesbury Road, London, N.W.6.

HANCHARD GOODWIN, John Martin,
M.A. Cantab., Junior Optime 1st Class
Mech. Sciences Tripos. General Manager,
Britannia Batteries, Ltd., Redditch, Worcs.
Educated Highgate School, Royal Military
Academy,Woolwich, and Pembroke College,
Cambridge. 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.
Club : Oxford and Cambridge.

HARRIS, Charles Lynton. — Manager,
Press Section (Publicity Dept.), Marconi-
phone Co., Ltd., 210, Tottenham Court
Road, London, W.1. 1920-24, in Mer-
chant Service as Apprentice and Third
Officer in steam ; 1925-29, Showroom Sales-
man for Marconiphone ; 1929-31, Travelling
Representative ; 1931-32, with Stagecraft.
Press Representative, Easter, 1933. Born
September 12th, 1903. Recreation : gof,
short wave radio transmitting and receiving.
(Member Royal Naval Wireless Auxiliary
Reserve.) Callsign NM6. Private address :
88, Byron Road, N. Wembley, Middlesex.
(Arnold 1616.)

HARRIS, Herbert Reginald.—Sales Org-
aniser, Edison Swan Electric Co., Ltd.
(A.E.1,, Ltd.), 155, Charing Cross Road,
London, W.C.2. Joined British Thomson-
Houston Co., Ltd. (A.E.I., 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,
W.12,

HARRISON, Donald Frederick.—Sales
Manager, The Mullard Wireless Service
Co.,, Ltd., 111, Charing Cross Road,
London, W.C.2. Bormm 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, 1891. Recreations : motoring, golf.
Private address : Sans Souci, 67, Broad-
clyst Gardens, Thorpe Bay, Essex.

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

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

HAYNES, Frederick Henry.—Proprietor

Haynes Radio, Queensway, Enfield,
Middlesex. Formerly Assistant Editor to
* Wireless World and “ Wireless
Engineer.” Born October 1st, 1893.
Private address : 88, Sittingbourne Avenue,
Enfield, Middlesex.

HEALY, Henry William, A.M.L.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.

HEAVER, Ernest Frank.—Sales Manager

and Publicity Manager of R.A. Rothermel,
Ltd., and Sonochorde Reproducers, Ltd.,
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,
1919-1923. Joined Rothermel Corpora-
tion, Ltd.,, as Sales Manager in 1923.
Born July 19, 1897. Private address:
37, Circle Gardens, Merton Park, London,
S.W.19. (Liberty 1530.)

Frederick Ewart,
A.M.I.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.

HESTER, Jack Sydney Clement.—

Managing Director, Truphonic Radio
(Putney), Ltd., 27a, Bangalore Street,
Putney, London, S.W.15. Recreations :
golf, cricket. Private address: ‘ South-
lawn,” Bickley, Kent (Chislehurst 1023).

HIGGINSON, Kingsley.—Dubilier Con-

denser Co. (1925) Ltd., Ducon Works,
Victoria Road, N. Acton, W.8. Private ad-
dress : 322, Richmond Road, Kingston-
on-Thames.

HILLMAN, Charles.—Partner, Hillman

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

HIRST, John, B.A. (Cantab), M.1.LE.E.—
Managing Director, Hirst, Ibbetson &
Taylor, Ltd., 9, Blackfriars Street, Man-
chester, and at Blackpool, Liverpool,
Lancaster, Colwyn Bay, 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. Recrcations: 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, (lifford Henry George.—
Managing Director, Hobday Brothers, Ltd.,
Great Eastern . Street, London, E.C.2;
also at Manchester, Wolverhampton
and Sheffield. Councit Member R.W.F.
Chairman, Phoenix Tileries, Ltd., and Joan
Dancer, Ltd. Born September, 18, 1899.
Private address : Forest House, Chigwell,
Essex.

HODSON, John Curran.—Sales Manager»
Ever Ready Radio Co., Ltd., and Ever
Ready Radio Valve Co., Ltd., Fonthill
Works, Clifton Terrace, London, N.4.
Valve sales manager of Mullard Wireless
Service Co., Ltd. 1924-1931 ; sales manager,
Audiovisor, Ltd., 1931-32. Born June 1,
1900. Recreations : golf, cricket, swim-
ming. Private address : Haycot, 46, Ducks
Hill Road, Northwood, Middlesex.
HOGBEN, Bernard Tunbridge, A.C.C.S.
A M.1.W.T.—272, High Road, London,
N.15. Hon. Treasurer, Institute of Wire-
less Technology, 1934. Editor, Technical
Publications, Philco Radio and Television
Corp. 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., Holbro
Works, Billet Road, Walthamstow,
London, E.17. Founder-Member and
Chairman, British Radio Cabinet Manu-
facturers’ Association, 1984-36. President,
Walthamstow Rotary Club, 1931-2. Origi-
nally camera manufacturer and patentee
of many important inventions in that
industry. Born September 12th, 1875.
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Recreations : motoring, gardening. Private
address : * Heathcote,”” Chelmsford Road,
Woodford, London, E.18.

HOLMES, Ronald Herbert.—Director
and Sales Manager, Holmes Bros. (London),
Ltd., Howard Works, Billet Road, Wal-
thamstow, London, E.17. Born : March
17th, 1903. 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.
Chairman and subsequently President of the
Radio Wholesalers’ Federation, 1928-34.
Born February 6th, 1870. Private address :
Denehurst, Manor Hall Avenue, Hendon,
London, N.W.,

HOWITT, Harry.—Director of British
Radio - Valve Manufacturers Association,
59, Russell Square, London, W.C.1.

Recreation : golf. Private address:
24, Cornwall Gardens Court, S.W.7
(Western 4803). 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.
Private address: *‘ Homeleigh,”” Harling-
ton, Middlesex.

HUNT, Cyril Harvey.—Managing Director,
Hellesens, Ltd., Morden Road, South
Wimbledon, London, S.W.19, until 1935 ;
also Director, A. H. Hunt, Ltd. Born
1897. Recreations : tennis, golf, bad-
minton, squash. Private address: 69,
Princes Gate, London, S.W.7.

HUNT, Willilam 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.

HUTCHINS, Maurice Ashley,
A M.I.W.T.—Incorporated Wireless En-
gineer, Principal, General Radio Service,
Condor House, St. Paul’'s Churchyard,
E.C.4. Late of Burndept Wireless, Ltd.,
and late Assistant Hon. Secretary, I.W.T.
(London Section). Born: June 4, 1903.
Recreation : music and amateur theatricals.
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

[Continued on page 42.]
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[Continued from page 40.]
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.

JASPER, Frederick Stephens, M.C.
(Captain, late R.F.A.).—Pye Radio, Africa
House, Kingsway, London, W.C.2. Stock
Exchange, 1925-31. Pye Radio, 1931
to date. Born December 12, 1889. Re-
creations : golf, yachting, squash rackets.
Private address : 88, Swan Court, Chelsea,
S.W.8; and Pilgrim Cottage, Thurlestone,
South Devon.

JONES, Bernard Edward.—Managing
Director, Bernard Jones Publications,
Ltd., 37-38, Chancery Lane, London,
W.C.2. Chief Editor, ¢ Radio Pictorial,”
“ Television and Short-wave World ”’; 1909
26, technical editor, Cassell & Co., Ltd. ;
founded ‘“ Amateur Wireless >’ and ** Wire-
less Magazine ” for Cassell’'s. In 1926
acquired these publications for his own
company ; sold them to Messrs. Newnes,
1935. Founded *“ Radio Pictorial ” in
1934, and acquired ‘ Television ™ in 1933.

JONES, Frank. — London manager,
Marconiphone Co., Ltd., 210, Tottenham
Court Road, London, W.1. Joined Ster-
ling Telephone Co., 1921, became Belfast
Branch manager, 1923. Representative,
Marconiphone Co., 19235-30. Dublin
Branch Manager (Marconiphone), 1930.
London Manager, 1983. Born: April 6,
1897, Recreations :  golf. Private
address : * Tamar,”” 188, The Avenue,
West Wickham, Kent.

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,
Percy Street, London, W.1. After serving
apprenticeship in electrical engincering
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.LE.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
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I.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, golf, riding.
Private address: 9, Leigh Heath Court,
London Road, Leigh-on-Sea. (Hadleigh
58160.)

KAY, Henry Graeme Aytoun.—Manager,

Radio Dept., Benjamin Electric Ltd., and
Director, Magnavox (Gt. Britain), Ltd.,
Brantwood Works, Tariff Road, Totten-
ham, London, N.17. Member of
Council of N.ARM.A.T. and R.M.A.
1924-28 and various committees of
these associations; was manager radio
department, Metropolitan-Vickers KElec-
trical Co., Ltd., 1924 ; Sales Manager
VWireless Pictures (1928) Ltd.,, 1928;
Secretacy, 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 :
10, Chester Place, Regent’s Park, N.W.1.

KING, Harrie John, F.C.C.S., F.R.

Econ.S., M.L.W.T.—Secretary and
Editor, Institute of Wireless Technology,
4, Vernon Place, London, W.C.1 ; Founder-
Member of the Institute of Wireless
Technology ; Assistant Secretary, 1925 ;
Secretary, 1927, to date; Editor of Insti-
tute’s publications, 1926 to date. Inter-
ested in research and investigation of
sound reproduction uand acoustics from
1908 to date, which has included lecturing,
writing, examining and organising work
furthering the interests of wireless. During
war service with R.N.A.S. ; later R.A.F.
Spare-time interests : music, psychology,
economics, motoring. Private address :
4, Mount View Road, N. Chingford,
London, E.4.

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.
1912-1921, British Westinghouse E. & M.
Co., Ltd., 1921-1926, own bhusiness 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, camping, Private
address : Ardlui, 23, Hillside Drive, Edg-
ware, Middlesex.
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KLEIN, Rene Henri.—Joint Managing
Director, McMichael Radio, Ltd., 265,
Strand, London, W.C.2 ; M.LR.E., Vice-
President Radio Society of Great Britain ;
Founded Wireless Society of Great Britain.
Private sddress : 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.,
and seriously injured in aeroplane crash ;
later A.D.C. to Lord Lloyd, the Governor-
General of the Sudan and was on staff of
the Adjutant-General at War Office. For
six years on * The Daily Express” as sub-
editor, special writer, radio critic and feat-
ure editor. Born March 13, 1897. Recrea-
tions : tennis, golf, song writing. Private
address : 9, Eccleston Court, S.W.1.

KOHN, Louis.—Managef of I.eeds Branch,
Ward & Goldstone, Ltd., 49a, Briggate,
Leeds.

LATHAM, Charles, F.L.A.A., F1.S.A.—
Secretary and Accountant of The Radio &
Gramophone 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. Member of London Passenger Trans-
port Board. Justice of the Peace for County
of London. Director and Accountant of
The Automobile Trades Guardian Asso-
ciation, Ltd. Born 1889. Private address:
30, Sunny Gardens, Hendon, N.W.4.

LEE, Arthur.—Director and Secretary,
Portadyne Radio (Gorst Electrical Co.,
Ltd.), Gorst Road, N. Acton, London,
N.W.10. Has intimate knowledge of
business and commerce in the Near East
due to many years’ residence in Persia,
Egypt, and the Balkan States. Recre-
tions : golf, bowls., Private address:
¢ Oaklands,”” Waterfall Road, London,
N.14.

LEE, Edgar Morton, B.Sc., London,
Assoc. IL.E.E.—Director and General
Manager, Belling & Lee, Ltd., Cambridge
Arterial Road, Enfield, Middix. Director,
Insulators, Ltd., Vice-Chairman Radio
Component Mfrs. Federation. Council
Member, R.M.A. Interested in Bakelite
Moulding and Brass and Casein Turning ;
prior to jointly founding Belling & Lee,
Ltd.,, 1922, was Physics and Physical
Chemistry research worker and student
demonstrator. Born March 81, 1902.
Recreation : slimming.

LEICESTER, Edward Frederick.—Ser-
vice Manager, Philips Lamps, Ltd., New
Road, Mitcham Junction, Surrey. National
Joint Committee (Treasurer) P.O. Organis-
ations, 1918-16. National Whitley Couneil
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1920-25. A.G.D. Whitley Council, 1920
25. Executive National Industrial
Alliance, 1930 to date. Born: June 18,
1887. Recreations : swimming, tennis,
music Private address : Bird-in-Hand
Lane, Bickley, Kent.

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 : 75, Chiltern Road, Sutton, Surrey.

LEWIS, Harold Victor.—Sales Manager,

Tungsram Electric Lamp Works (Gt.
Britain), Ltd., 72, Oxford Street, London,
W.1. General sales manager of Philco
Radio and Television Corporation of Great
Britain, Ltd., 1931-1935. Born August
20th, 1897. Recreations: golf, shooting
Private address: 48, Meadway Court,
London, N.W.11.

LITCHFIELD, Gordon Arthur,
AMI.B.E.,, A.M.LR.E., Managing
Director, Nottingham Radio Supplies,

Ltd., Sherwood Buildings, South Sherwood
Street, Nottingham. Vice-Chairman, Mid-
lands Section, R.W.F., 1935-6 ; Hon. Sec.,
Notts Radio Luncheon Club since inception
in May, 1933 ; 1909-14, Building trade;
1914-19, served with B.E.F. in France;
191922, Building trade ; 1922 to date,
Nottingham Radio Supplies, Ltd. Born:
December 29, 1890. Recreations : avia-
tion, engineering, golf, cinematography.
Private address: Radcliffe - on - Trent,
Notts.

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,

LUCAS, Henry Antony Eric.—Director.
National Radio Service Co., 15-16, Alfred
Place, London, W.C.1. Director of Lucas
Bros. (Tea Wholesalers), of East London,
South Africa, 1932-34. Born : December
3, 1907. Recreations : golf, shooting, fish-
ing. Private address: 16, Keats Grove,
Hampstead, London, N.W.3.

LYONS, Claude Lipman.—Joint Managing

Director, Claude Lyons, Ltd., 40, Bucking-
ham Gate, Westminster, London, S.W.1.
B.Sc., M.LLR.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, Beecheroft Avenue, Golders
Green, London, N.W.11.

MACFARLANE, James.—Secretary, Radio

Wholesalers Federation, 26, Hart Street,
London, W.C.1. From 1898-1928 con-

C2
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nected with motor trade press ; Appointed
to present position 1928. Recreations :
golf, literature. Private address : Guild-
ford Lodge, Clarendon Road, Watford,
Herts.

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, Beethoven
Radio Ltd., Chase Road, N. Acton, London,
N.W.10. 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,” Silverleich Road,
Thornton Heath, Surrey.

MARCONI, Marchese Guglielmo.—
A Senator of Italy, Knight Grand Cross
of Order of St. Maurice and Lazarus
of Italy, Hon.G.C.V.0., 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. Among 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 Graphophone
Co., Ltd., Director Electrical and Musical
Industries, Ltd., 58, Lincoln’s Inn Fields,
London, W.C.2. MIME. AM.IC.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., 1821; took
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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
1907. Recreations : yachting, football,
tennis. Private address : Clun, Thames
Close, Leigh-on-Sea.

John.—Editor, ‘“ Broadcaster
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 * Broadcaster
August, 1929. Born September 27th,
1908. Recreations, writing and riding.
Private address : 112, St. Leonard’s Road,
East Sheen, London, S.W.14(Prospect1998).

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.

McKENZIE, James Patrick, AAM.LLE.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.IE.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



The Broadcaster Trade Anunal, 1936

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.

MEDLAM, William Beresford, B.Sc.,
M.IW.T., AMIE.E.—Lecturer in
Physies, including H.F. Measurements,
Chelsea Polytechnic. Member of Council,
Institute of Wireless Technology, 1928-31.
Vice-President, 1931-33 ; President, 1934-
35. Born: December 23rd, 1888. Recrca-
tions : research, motoring. Private address:
64, St. Dunstan’s Avenue, Acton, London,
Ww.3.

MICHELL, Philip Claud.—Successor to

Trelleborg Ebonite Works, Ltd., 18,
Nassau Street, London, W.1.
MIDDLETON, Arthur.—London Sales

Manager, Ferranti, Ltd., Bush Housc,
Aldwych, London, W.C.2. A.M.LE.E.

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. Private 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. With the Cambridge Instrument
Co., Ltd., 1924. Joined ** Wireless Trader”
1925. Born June 5th, 1902. Private
address : 42, Hunters Grove, Kenton,
Middlesex (Wordsworth 2803).

MONTAGUE, David.—Director and Tech-
nical and Research Adviser, Beethoven
Radio, Ltd., Chase Road, N. Acton,
London, N.W.10.

MONTAGUE, Sidney.—Director, Beet-
hoven Radio, Ltd., Chase Road, N. Acton,
London, N.W.10.

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-Houston 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, Tottenham Court Road, London,
W.1. 1918-20 with R. M. Moody, Ltd.,
Manufacturcrs ; 1920-29, Grindlay & Co.,
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Ltd. ; 1929-82, 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.—Ex-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
‘I'ransport, 1923-7, during which time was
largely responsible for passing the Electri-
city Act ; is a director of Associated Equip-
ment Co., Ltd., Koduk, Ltd., and Ultra
Electric (Holdings), I.td. Born February
8th, 1884. Recreations: yachting, 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.I.E.E.—Chairman, The MullardWireless
Service Co., Ltd. ; Director, The Mullard
Radio Valve Co., Ltd., Mullard House,
Charing Cross Road, London, W.C.2;
Director, Radio Transmission Equipment,
Ltd. ; Vice-President, R.M.A. from 1928 to
date. Chairman, B.R.V.M.A., 1933-34 ;
Chairman, Wireless Section, I.LE.E., 1934-
85 ; from 1910-15 head of Research Dept.,
Ediswan ; during war, Lieut.,, R.N.V.R.
and Capt., R.A.F.; after war founded
Mullard Companies. Vice-captain, R.I.G.S.
Recreations : hunting, golf.

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

MURPHY, Frank, B.Sc., M.LLE.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: 30
High Oaks Road, Welwyn Garden City,
Herts.

NEUMAN, Adalbert.—Managing Director,
Tungsram Electric Lamp Works (G.B.),
Ltd., 72, Oxford Street, London, W.1,
and British Tungsram Radio Works,

Ltd.,, West Road, Tottenham, N.17.
Born: September 17th, 1900. Recrea-
tions : swimming, rowing. Private
address : 59, Queensborough Terrace,
London, W.2.
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.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.

NICOLL, George Jack McCGCracken.-
Showroom Manager, Marconiphone Co.,
Ltd., 210, Tottenham Court Road, London,
W.1. Joined company 1923. Became
representative for Eastern and Southern
Counties and later took charge of Marconi
House showrooms. Ultimately transferred
to Radio House as Showroom Manager.
Born : October 25, 1897. Recreations :
gardening, swimming,. stage. Interested
in short wave transmission and reception.
Member of R.N.W.A.R. Private address :
61, Connaught Street, Hyde Park, W.2.

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

NUNN, Robert Henry.—Managing Direc-
tor, Regentone Products, Ltd., Worton
Road, Isleworth, Middlesex. Founded
Regent Radio Supply Co., 1924—absorbed
by present company 1935. Partner in
Equity Contracts, Financiers. 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 ; Regentone, Ltd., and Regent Radio
Supply Co., 1926. Joined Climax, 1931. Born
July 18th, 1891. Recreations : fishing, golf.
Private address: Coverdale, Harcourt
Road, Wallington, Surrey.

OLIVER, Charles.——Chairman and Man-
aging Director, 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., 1917.
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,
Tondon, W.C.2. Born : March 17th, 1904.
Recreations : tennis, swimming, Private
address : 1, Thurlow Court, 20, Thurlow
Road, London, N.W.8.
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OZANNE, Guy Durand, M.C.—Man-
ager, Wingrove & Rogers, Ltd., 188-9,
Strand, London, W.C.2. M.I.E.E. in 1928.
Educated Elizabeth College, Guernsey.
Entered Sandhurst 1908. Joined Indian
Army, 1909. Captain 1915, Major 191%.
Member of Council, R.M.A., 1932-33-34-35 ;
First Chairman, Radio Component Manu-
facturers Federation, 1983, Vice-President,
1935 ; served during the war in East Africa,
twice mentioned in despatches ; retired 1923
with major’s rank ; since November, 1930,
Lt.-Col. Commanding (City of London)
Divisional Signals, T.A., Brevet-Colonel
1934 ; joined Radio Communication Co.,
Ltd., 1924 ; 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. 356).
Club : Junior United Service.

PAGE, Reginald Brougham.—Managing
Director, Celestion, Ltd., Kingston-on-
Thames. Born, May 27th, 1897. Pri-
vate address : * Kenilworth,” Woodlands
Road, Surbiton, Surrey.

PAGE, William Ivan Gregory, B.Sc.
(Honours, London).—Chief Radio En-
ginecr, 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.; 1027-33, 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 S.
—DManaging Director, Partridge & Mece,
Ltd., Parmeko Works, Aylestone, Leicester.
Born February 21st, 1900. Private ad-
dress : Newlands, Chorley Wood Road,
Rickmansworth, Herts.

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.lnst.P.—
Dept. of Chief Engineer, Murphy Radio
Ltd., Broadwater Road, Welwyn Garden
City. Formerly Chief Engineer, Radio
Division, Igranic Electric Co., Ltd.
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.
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PAYNE-GALLWEY, Reginald Frank-
land.—23, Denmark Street, London,
W.C.2. (Temple Bar 6870). B.R.V.M.A.
With Mullard’s 1922-32, now acting as
agent. Born April 15th, 1889. Recrea-
tion : Golf. Private address: 31, Earls
Court Gardens, London, S.W.5.

PERKS, Frederick William.—Sales Man-
ager, The Gramophone Company, Ltd.,
98-108, Clerkenwell Road, London, E.C.1.
Born November 22nd, 1891. Recreation:
olf. Private address: 81, Greencroft

ardens, Hampstead, London, N.W.6.

PHILIPS, Dr. Anton Frederik.—
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.

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

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

PRINCE, Herbert Stanley, AM.I.R.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., 1931. Founded

N.R.S., Ltd., 1932. Captain, Queen Vic-
toria’s Rifles. Born 1895. Recreations :
tennis, motoring. Private address: 24,
Mulgrave Road, Greystoke Park, London,
W.5.

QUARRINGTON, Cecil Albert George.
—Publicity Manager, A. C. Cossor, Ltd.,
Cossor House, Highbury Grove, London,
N.5.

REES, John M. G.—Director, Varley
{proprietors Oliver Pell Control, Ltd.), 108,
Kingsway, London, W.C.2. A.M.LE.E.
Recreations : gardening, motoring. Private
address : 79, Woodside, Wimbledon, S.W.

REITH, Sir John Charles Walsham.—
Director General, B.B.C. Broadecasting
House, London, W.1. G.B.E., D.CL.,
LL.D. Served five years’ engineering
apprenticeship in Glasgow; engineer,
8. Pearson & Son, Ltd., London, 1913;
during war, Major R.E. 1914-15, wounded ;
munition contracts for Gt. Britain in
America, 1917 ; Admiralty 1918 ; Minis-
try of Munitions, 1919. General Manager,
Wm., Beardmore & Co., Ltd., Coatbridge,
1920 ; General Manager, B.B. Co., Ltd.,
1922 ; Managing Director, 1923. Clubs :
Athenaeum, Royal Automobile. Born
1889.

47

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, Assoc.
Inst. R.E.—Proprietor Frank Riddiough
& Son, Lee Street, Thornton Road,
Bradford. Councillor Radio Whole-
salers’ Federation 1928 to date. Chair-
man, North Midland Section R.W.F.,
1984-85. Born February 12, 1889. Recrea-
tions: motoring, shooting, short wave
transmission and reception, experimental
stations G.58Z. and G.5J.R. Private
address : Rosse-Lyn, Frizinghall, Bradford.

RIDGEWAY, John Whinfrey.—Assistant
Manager, Radio Division, Edison Swan
Electric Co., Ltd., 155, Charing Cross
Road, London, W.C.2. AM.LR.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 13th, 1903. Recreations : shooting,
photography. Private address: Three-
ways, Ockley, Surrey.

RIDLEY, John Harry Dunn, Grad. I.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. Recreations : shooting, cine-
matography.

RIDOUT, Herbert C. —Advertising
Manager, Columbia Graphophone Co., Litd.,
98-108, Clerkenwell Road, London, E.C.1.
Founder Member and Hon. Publicity
Officer to Advertising Managers’ Assoc.
since 1933. 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 broadeasting and
joined Mullard’s in 1926. Born November
5th, 1899. Private address: Moorfiel d,
Huby, near Leeds (Huby 43).

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.IR.E., Supervising Editor and
Manager, *“The Broadeaster” and
associated trade publications, Odhams
Press Ltd., 29, Bedford Street, Strand,
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London, W.C.2. Hon. Sec., Radio Industry
Golfing Society. Formerly with Marconi’s
Wireless Telegraph Co., Ltd. Born May
6th, 1901. Recreation: golf. Private
address : 28, Vernon Road, Leigh-on-Sea,
Essex.

ROBINSON, Thomas Allen White.—
Managing Director, Pyc Radio, Ltd.,
Bush House, Aldwych, W.C.2, and Lisscn
Itd. Director, Ever Ready Radio Valve
Co., Ltd.,, and United Rentals, Ltd.
Member of Council R.M.A. Born August
28th, 1886. Private address: Bramble-
down, Tower Road, Hindhead.

ROSEN, Edward E.—Chairman and Man-
aging Director Ultra Electric, Ltd.,
and Chairman of Directors, Ultra Electric
(Holdings), Ltd., Western Avenue, Acton,
London, W.3. Member R.M.A. Council
193)-34, Vice-Chairman, R.M.A., 1934-45.
Entered Marconi’s Wireless Telegraph Co.,
Ltd., before the war; served in Flying
Corps, Radio Section, 1915-18 ; founded
firm of Edward E. Rosen & Co. in 1919 ;
converted to limited company 1925 ; has
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
manager 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 Arca
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., 1923 ; Sales Develop-
ment Manager, Phillips Rubber Soles, Ltd.,
1929. Present company, 1931. Born
June 2nd, 1899. Recreation : helping
others.  Private address: Crossways,
Haywards Heath, Sussex.

Sales Manager, H. Clarke & Co. (M/C),
Ltd., Atlas Works, Patricroft, Manchester.
General Electric Co., 1932-34. Murphy
Radio, Ltd., 1930-34. Born : March 25,
1895. Recreations : photography, garden-
ing, bee-keeping. ~ Private address :
* Ditton Dene,” Litherland Road, Sale,
Cheshire.

SAEMANN, Hans Josef.—Managing

Director, British N.S.F. Co., Ltd., Waddon
Factory Estate, Croydon, Surrey. Born :
July 8, 1898. Private address: “ Glen-
rosa,” Whitgift Avenue, South Croydon.

SALAMAN, Walter John.—Cabinet Sales

Manager, Houghton-Butcher, Manufactur-
ing Co., Ltd., Ensign Works, Waltham-
stow, London, E.17. Staff Capt., RA.F.,
during war. Connected with radio since
1911. President, British Radio Cabinet
Manufacturers’ Association. Born Febru-
ary 18th, 1890. Recreation: motoring.
Private address: 26, Queen’s Court,
Hyde Park Loadon, W.2.

SCOP, Leo, A M.ILE.E.— Managing

Director, Eirco (Wholesale), Ltd., 29,
Wellington Place and 28-30, College
Strect, Belfast. Started Eirco (Whole-
sale), Ltd., who are also electrical factors,
in 1921. Born: November 18th, 1893.
Recreations : golf, bridge. Private address:
17, Downview Avenue, Belfast.

SELLERS, Harold Wadsworth.—
Managing Director, Sellers of Leeds,
Standard Buildings, Leeds. General
Manager, Collaro, Ltd., Culmore Works,
Peckham, London, S.E. Chairman, Leeds
Radio Luncheon Club; Chairman of
Directors, Neil Larsen & Son, Ltd., Leeds ;
Member of Leeds City Council ; Apprentice
engineer, 1903-8 ; Manager of engineering
works in Leeds, 1908-11. Managing
Director, Machine Tool Works, Keighley,
1911-22. Formed Sellers of Leeds, 1922.
Born : March 25, 1887. Recreations :
yachting, golf, politics. Private address :
‘* Mooreroft,” Sandmoor Drive, Alwoodley,
Leeds.

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., 1928-27; sales manager,
Burndept, Ltd., 1921. General sales
manager, Symphony Gramophone, Co.,
Ltd., and National Electric Co., Ltd.,
1929-30. Was Sales Managers of Flinders
{Wholesale), Ltd., 1930-32. War service
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R.F.C. and R.A.F., France, Egypt and
N.W.F. India. Born August 26th, 1899.
Private address : Broad Lane, Bradmore,
Wolverhampton. (Wolverhampton Penn
36875).

SINCLAIR, Herbert
and Radio Editor,
Music and Radio,”
Street, London, W.1. Born: April 2,
1914. Private address: 2, Moss Hall
Crescent, N. Finchley, London, N.12.

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, M.—Service Station Manager,
Oldham & Son, Ltd., Hyde Road, Denton,
Manchester. Foreman in accumulator
assembly, Oldham & Son, Ltd., 1921.
Designs Dept., 1924 ; Sales Section, 1926 ;
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
address : Ravenswood, Gordon Avenue,
Highams Park, Essex.

STANLEY, Charles Orr.—Director, Pye
Radio, Ltd., Cambridge. Private address :
Lisselane, Clonakilty, co. Cork.

STANLEY, Edward James Walker, M.A.,
B.Sc.—Director, Climax Radio Electric,
Ltd., Haverstock Works, Parkhill Road,
Hampstead, London, N.W.3. Prior to
joining Climax, was five ycars Managing
Director, E. Walter George, Ltd., Radio
Advertising Specialists. Born April 6th,
1896. 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 ; 192431, Manager, Bristol and
West of England Depot ; 1931 to date, as
above. Born: June 7th, 1892. Re-
creations : shooting, golf, fishing. Private
address : Little Orchard, Holly Lane,
Banstead, Surrey. (Burgh Heath 1966).

Gray.—Director
“ The Pianomaker
204, Gt. Portland
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STRACHAN, David Grant.—Director,
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 Traders,
1924 to 1926. Born, July 26th, 1886.
Recreation : gardening.

SUDLOW, Edmund William, F.C.L.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 Road, Ilford, Essex.

SWINEY, Douglas Herbert William.—
Area Sales Manager, Wingrove & Rogers,
Ltd., 188, Strand, London, W.C.2. Radio
Communication Co., Ltd., 1922-27. Born
April 23rd, 1898. Recreations: golf.
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,F.C.L.—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.

TOBIN, J. Raymond, Mus.B., Dunelm.
—Managing Editor, ** The Music Seller,”
Montague House, Russell Square, London,
W.C.1. Recreations : editing ‘‘ The Music
Teacher’® and * The Piano Student.”
Private address: ‘* Alpha,” Moss Lane,
Pinner, Middlesex.

TURLE, Edgar Harold.—Chief Electrical
Engineer, H. J. Cash & Co., Caxton House,
Westminster, London, S.W.1, M.LE.E,,
M.LR.E., A.M.I.Mech.E. ; Vice-Chairman
I.W.T. 1926 ; Vice-President, 1932 on-
wards ; pupil to G. F. 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, 1924-
81 ; Special Lecturer in Mechanical Power
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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, Beckenhani.

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 1922; 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, musie,
scientific literature.  Private address:
Devereux House, Devereux Drive, Watford.

UPTON, Walter.—Partner, E. Upton &
Sons, 175-9, Linthorpe Road, Middles-
brough and Stockton, Darlington, Red-
car, South Bank, and North Ormesby.
Secretary N.E. Area, W.R.A., and
Delegate to W.R.A. Council, London; 1929-
82, secretary Tees-side Wireless Retailers’
Association (independent); 1928-29 sec-
retary, Tees-side Gramophone Dealers’
Association. Joined Uptons in 1921,
became partner with ward 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
motoring. Private address : * Windy
Ridge,” Coast Road, Redcar.

VERRELLS, Henry Victor.—Export
Manager, E. K. Cole, Ltd., Ekco Works,
Southend-on-Sea.  Recreatlons : golf,
motoring.

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

VIGERS, Thomas Whitehair, Colonel,
0.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, 1933-835. 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: 8, 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

WARRILOW,

WEBSTER,
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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 : 58, Church
Road, London, S.E.19.

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 ** Dagc-
nite.”” Born December 4th, 1890. Recrea-
tion: tennis. Private address: Lawns-
wood, Grimwade Avenue, Addiscombe,
Surrey.

WARD, Gordon Ebden.—Managing Dir-

ector, City Accumulator Co., Ltd., and
C.A.C. 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 5985.)

William Edward,
A M.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. 1894-89, Muni-
cipal Electricity Supply at Cheltenham,
Torquay, Huddersfield 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 Wireless ”’ and ‘* Wireless Weekly*’
for J. Scott-Taggart; 1925-29 Special
Electrical Commissioner for Odhams Press,
Ltd. ; 1929-31 Assistant Manager, Edison
Storage Battery Co.; 1931, 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
(Parent), completioners of advertising.
1912-14, with Rembrandt Intaglio Printing
Co., Ltd. (Advertising Section). 1914-17,
War service. 1917-20, with metal mer-
chants. 1920 to date, with New London
Electron Works, Ltd. -Born: March 25,
1888. Recreations : golf, swimming. Pri-
vate address: 29, Morpeth Mansions,
London, S.W.1, and Mammina, Pevensey
Bay.
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WEESE, George Rodolph, B.Sc.,
M.L.R.E. — Member Veteran Wireless
Operators’ Association, Managing Director,
Quadrant Carbon and Metal Products, Litd.,
Cumberland Road, Stanmore, Middlzsex.
Chairman, Standardisation Committee,
Canadian R.M.A., about 1927-81 ; 1924-81,
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 and motor yachting. Private
address : 1, Vincent Court, Green Lane,
Hendon, N.W.4.

WELHAM, Laurence.—Sales Manager,
Columbia Graphophone Co., Ltd., 98-108,
Clerkenwell Road, London, E.C.1. With
Gave, Jackson & Co., chartered accoun-
tants, 1918-22. Joined Columbia Co.
as Manager, Dealers’ Accounts Dept.,
1922. Appointed representative for South
London, 1927 ; and for West End, 1929.
Made Southern Sales Supervisor, 1931.
Similar position for Gramophone Co.,
1933 (after amalgamation). Appointed
Instrument Sales Manager (Columbia),
1985. Born July 6th, 1900. Recreation :
golf. Private address: 491, Great West
Road, Hounslow, Middlesex.

WHEELDON, Douglas Parker.—Secre-
tary, British Radio Valve Manufacturers’
Assocn., 59, Russell Square, London,
W.C.1. Previously Manager, Six-Sixty
Radio Co., Ltd. Private address: 23,
Woodend, Sutton, Surrey.

WHITAKER, Alfred, M.A., F.Inst.P,
A M.I.E.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, Mlddlesex.

WHITELEY, Alfred Harold.—Managing
Director, Whiteley Electrical Radio Co.,
Ltd., Radic 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, Gorst Road, North Acton,
London, N.W.10. Founder of Whitting-
ham, Smith & Co.; pioneer of portable
radio receivers, and claims to be producer
of first radio portable incorporating 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.,
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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. Chairman,
R.M.A. Has served with Marconiphone
Co., Ltd., since 1922, as Sales Repre-
sentative, Assistant Branch Manager,
Assistant Sales Manager, Sales Manager.
Born May 4th, 1896. Recreations : golf,
motoring.  Private address: 10, Forty
Lane, Wembley Park, Middlesex.

WILLIS, Robert.—Chairman and Joint
Managing Director of Dulcetto Polyphon,
Ltd.,, 2 & 3, Newman Street, London,
W.1.

WILLMOTT, Charles William.—
Managing Director, East Anglian Distri-
butors, Britannia Road, Norwich; Will-
mott’s Stores, Ltd., 48-51, Prince of
Wales Road, Norwich. Chairman, Eastern
Counties W.R.A., and National Councillor ;
Chairman, Norwich City Sports Club, Ltd. ;
Councillor, Norwich Rotary Club. Appren-
ticed to boot trade, 1893 ; cycle engineer-
ing, 1896 ; secretary and sales manager,
1898 ; manager, advertising 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.

WYBORN, Edward John.—Chief Engin-
eer, E. K. Cole, Ltd., Ekco Works, South-
end-on-Sea, Essex. B.Sec, A.C.G.I,
A.M.LE.E. Private address: *“ Ray View,”
Underecliff Gardens, Leigh-on-Sea.

YOULE, Frederick.—Valve Sales, Marconi-
phone Co., Ltd.,, 210, Tottenham Court
Road, London, W.1. B.Sc. (Eng.),
A.C.G.I, AM.I.E.E. With Marconiphone
since 1922.
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CITY ACCUMULATOR Co., Ltd.

manufacturers of the famous

Receivers and Radiograms
THE NEW AND BETTER RADIO

C.A.C. CABINETS, LTD,,

Cabinet makers to the Radio Industry.

Suppliers of high quality Radio Furniture
to over 50% of the leading manufacturers.

Designs and suggestions submitted free
of charge.

18-20 NORMAN'S BUILDINGS, CENTRAL ST,
LONDON, E.CI

Telephones:  Radio: Clerkenwell 6206-7
Cabinets: Clerkenwell 1038
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TELEVISION REPORT AND
SYSTEMS

The report of the Television Committee
was approved by the Government in February,
1985, and contained the following conclusions
and recommendations :—

(1) No low definition system of television
should be adopted for a regular public service.

(2) High definition television had reached
such a standard of development as to justify
steps towards the early establishment of a
scrvice.

(8) The authority which is responsible for
the sound broadcasting—at present the
British Broadcasting Corporation—should
also be entrusted with television.

(4) The Postmaster-General should forth-
with appoint an Advisory Committee to plan
and guide the initiation and early develop-
ment of the television service.

(5) Ultra-short wave transmitting stations
should be situated at elevated points and
the masts should be as high as practicable.

(6) It is probable that at least 50 per cent.
of the population could be served by 10 such
stations.

(7) A comprehensive Television Patent
Pool should eventually be formed.

(8) A start should be made in London with
two systems operating alternately from one
transmitting station.

(9) Baird Television, Limited, and Mar-
coni-E.M.I. Television Company, Limited,
should be given an opportunity to supply
the necessary apparatus for the operation
of their respective systems at the London
station.

(10) In the light of the experience obtained
with the first station, the Advisory Committee
should proceed with the planning of addi-
tional stations—incorporating any improve-
ments which come to light in the meantime—
until a network of stations is gradually built
up.

(11) Revenue should not be raised by the
sale of transmitter time for direct advertise-
ments, but the permission given in the British
Broadcasting Corporation’s existing licence
to accept certain types of ‘‘ sponsored pro-
grammes > should be applied also to the
television service.

(12) Revenue should not be raised by an
increase in the present 10s. fee.

(18) There should not be any separatc
licence for television reception at the start
of the service, but the question should be
reviewed later in the light of experience.

(14) No retailer’s licence should be imposed
on the sale of each television set, but arrange-
ments should be made with the trade for the
furnishing of periodical returns of the total
number of such sets sold in each town or
district.

(15) The cost of the television service—
during the first experimental period at least
—should be borne by the revenue from the
existing 10s. licence fee.

Standard of Picture

As regards the standard of picture
necessary, the report stated :—

*‘ The degree of definition it is essential to
obtain is necessarily a matter of opinion, but
the evidence received and our own observa-
tions lead us to the conclusion that it should
be not less than 240 lines per picture, with
a minimum picture frequency of 25 per
second. The standard which has been used
extensively for experimental work is 180
lines, but we should prefer the figure of 240,
and we do not exclude the possible use of an
even higher order of definition and a frequency
of 50 pictures per second.

‘“To attain such degrees of definition and
picture frequency, very high modulation
frequencies are required, which in practice
can only be handled by radio transmitters
working on ultra-short waves.

* The size of the picture reproduced by the
cathode ray tube is usually 8 in. by 6 in.

Area Served

On the question of the area that can be
served, the Report said :—

‘‘ Present experience both here and abroad
scems to indicate that these ultra-short waves
cannot be relied upon to be effective for a
broadcast service much beyond what is
commonly called ¢ optical range.” Generally
speaking, it is at present assumed that the
area capable of being effectively covered by
ultra-short wave stations of about 10 kilo-
watts capacity will not exceed a radius of
approximately 25 miles over moderately
undulating country. In more hilly districts
this may be considerably reduced, and indeed
in certain areas an entirely reliable service
may be impracticable. We think that with
10 stations, probably at least 50 per cent. of
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the population could be covered from suitable
locations.

¢ In order that a general television service
may eventually be arranged television broad-
casts may be relayed by wire or wireless,
and recent developments in cable design
make this possible.”

No national network is at present advised
because of :—

Lack of information as to the total num-
ber of stations required.

Cost is speculative.

The modifications almost certainly required
as the science develops.

Commercial Aspects

Dealing with commercial aspects,
the report states that the price to the
public of a ‘‘ sound ’’ receiver, together
with television set capable of repro-
ducing an 8 by 6 picture, would be in the
neighbourhood of £50 to £80, which
price might be reduced by large-scale
manufacture under competitive condi-
tions.

““We are of the opinion that there are
two factors which for a number of years will
tend to prevent a television service being
made use of to the same extent as present-
day sound broadcasting :—

(1) The difficulties of wireless communi-
cation on ultra-short wavelengths, particu-
larly in hilly districts, may seriously limit
the extent to which the country can be
effectively covered.

(2) Some time is likely to elapse before
the price of an efficient television receiver
will be comparable with that of the
average type of receiver now in use for
sound broadcasting.

‘* Nevertheless, the time may come when a
sound broadcasting service entirely unaccom-
panied by television will be almost as rare
as the silent cinema film is to-day. We think,
however, that in general sound will
always be the more important factor in
broadcasting, Consequently, the pro-
motion of television must not be allowed
to prevent the continued development of
sound broadcasting.”’

Advisory Committee

In connection with the establishment of
the service at the beginning, the report
says i—

* We recommend that the initiation and
carly development of this service should be
planned and guided by an Advisory Com-
mittee appointed by the Postmaster-General
on which the Post Office, the Department of
Scientific and Industrial Research and the
British Broadcasting Corporation should be

The Broadcaster Trade Annnal, 1936

represented, together with such other mem-
bers as may be considered desirable. We
recommend that this Committee should be
appointed forthwith, for a period of, say,
five years.

The Committee should advise on the follow-
ing :—

(a) The performance specification for
two sets of apparatus for the Baird and
the Marconi-E.M.I. systems, which are
later in the report advised for first use at
the London Station, including acceptance
tests, and the selection of the location of
the first transmitting station.

(b) The number of stations to be built
subsequently, and the choice of districts in
which they should be located.

{c) The minimum number of prograinme
hours to be transmitted from each station.

(d) The establishment of the essential
technieal data governing all television
transmissions, such as the number of lines
per picture, the number of pictures trans-
mitted per second, and the nature of the
synchronising signals.

(e) The potentialities of new systems.

(/) Proposals by the British Broad-
casting Corporation with regard to the
exact site of each station, and the general
lines on which the stations should be
designed.

(g) All patent difficulties of a serious
nature arising from the operation of the
service in relation to both transmission
and reception.

(k) Any problem in connection with the
television service which may from time to
time be referred to it by His Majesty’s
Government or the British Broadcasting
Corporation.

The members of this Advisory Committee
were announced with the publication of the
report. They are : Lord Selsdon (chairinan),
Sir Frank Smith, Secretary of the Depart-
ment of Scientific and Industrial Research
(to be also chairman of the technical sub-
committee), Col. Angwin, Assistant-Engineer-
in-Chief of the Post Office, Mr. Noel Ash-
bridge, Chief Engineer of the B.B.C., Vice-
Admiral Sir Charles Carpendale, Controller
of the B.B.C., and Mr. F. W. Roberts,
Assistant Secretary of the Post Office. Mr.
J. Varley Roberts, of the Post Office, will
be secretary of the Committee.

Patent Problems

Referring to patent difficulties, the Com-
mittee said :—*¢ The ideal solution, if it
were feasible, would be that, as a pre-
liminary to the establishment of a public
service, a Patent Pool should be formed
into which all television patents should
be placed. We have seriously con-
sidered whether we should advise you to
refuse to authorise the establishment of a
public service of high definition tele-
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vision until a comprehensive Patent
Pool of this type had been formed, on
terms considered satisfactory by the
Advisory Committee, From evidence we
have received, however, we are convinced
that, under present conditions, when the
relative value of the numerous television
patents is so largely a matter of conjecture,
the early formation of such a Pool would
present extreme difficulty.

¢ While, however, we have been compelled
to abandon the idea that the formation of a
comprehensive Patent Pool should be a con-
dition precedent to the establishment of a
public service, we are strongly of opinion
that it is in the public interest, and in the
interest of the trade itself, that such a Pool
should be formed.”

Conditions of Contract

The two systems recommended are the
Baird and Marconi-E.M.I.

¢ Besides any other conditions imposed,
acceptance of offers should be subject in each
case to the following conditions precedent :—

(a) The price demanded [presumably for
the supply of transmitting apparatus}]
should not, in the opinion of the Advisory
Committee, be unreasonable.

(b) The British Broadeasting Corporation
to be indemnified against any claim for
infringement of patents.

(c¢) The Company to undertake to grant
a licence to any responsible manufacturer
to use its existing patents or any patents
hereafter held by it, for the manufacture
of television receiving sets in this country
on payment of royalty.

(d) The terms of a standard form of such
licence to be agreed upon by the Company
with the Radio Manufacturers’ Association,
or, in default of agreement, to be settled
in accordance with the provisions of the
Arbitration Acts, 1889 to 1934, or any
statutory modification thereof, either by a
single arbiter agreed upon by the Company
and the Radio Manufacturers’ Association,
or failing such agreement, by two arbiters
—each of the parties nominating one—and
an umpire nominated by the P.M.-G.

() The Company to agree to allow the
introduction into its apparatus at the
station of devices other than those claimed
to be covered under its own patents, in the
event of such introduction being recom-
mended by the Advisory Committee.

(f) Transmissions from both sets of
apparatus should be capable of reception
by the same type of receiver without com-
plicated or expensive adjustment.

(2) The definition should not be inferior
to a standard of 240 lines and 25 pictures
per second.

(k) The general design of the apparatus
should be such as to satisfy the Advisory
Committee, and when it has been installed,

55

tests should be given to the satisfaction of

the Committee.”

As the construction of additional stations
in the network proceeds, and other systems
may be adopted, the above conditions should
always be applied.

* With regard to the duration of television
programmes,” said the report,.* we do not
consider that it will be necessary at the outset
to provide programmes for many hours a day.
An hour’s transmission in the morning or
afternoon which will give facilities for trade
demonstrations and, say, two hours in the
evening, will probably suffice.”

Committee and Witnesses

The members of the committee were : The
Rt. Hon Lord Selsdon, K.B.E. (chairman),
Sir John Cadman, G.CM.G., D.Se. (vice-
chairman), Col. A. S. Angwin, D.S.0., Mr.
Noel Ashbridge, B.Se., Mr. O. F. Brown,
B.Se., Vice-Admiral Charles D. Carpendale,
C.B., and Mr. F. W. Phillips.

The witnesses examined were: Major
A. G. Church, D.S.0.,, M.C.,, Mr. A. G. D.
West, M.A., B.Sc.,, representing Baird
Television, Itd.; Mr. W. R. Bullimore,
Mr. J. H. Thomas, M.ILE.E., Mr. L. H. Bed-
ford, M.A., B.Se., of A. C. Cossor, Ltd. ; Mr.
Alfred Clark, Mr. I. Shoenberg, Mr. C. S.
Agate, Mr. A. D. Blumlein, Mr. C. O. Browne,
Mr. G. E. Condliffe, Mr. N. E. Davis, Mr.
S. J. Preston, representing Electric and
Musical Industries, Ltd., and Marconi—
E.M.I. Television Co., Ltd.; Mr. V. Z. de
Ferranti, Mr. A. Hall, of Ferranti, Ltd.;
Mr. C. 'C. Paterson, O.B.E., M.IC.E.,
M.ILEE., Mr. T. W. Heather, M.C., of
General Electric Co., Ltd. ; Dr. C. G. Lemon,
of Plew Television, Ltd. ; Mr. S. Sagall, Mr.
G. W. Walton, Mr. G. Wikkenhauser, of
Scophony, Ltd. ; Sir J. C. W. Reith, C.B.E.,
British Broadeasting Corporation ; Col. the
Hon. F. E. Lawson, Sir Thomas McAra, J.P.,
Mr. A. J. Polley, Mr. F. W. Jarvis, Mr. E. J.
Robertson, representing Newspaper Pro-
prietors’ Association : Mr. W. W. Burnham,
Mr. R. Milward Ellis, representing Radio
Manufacturers’ Association; Dr. J. H. T.
Roberts, F.Inst.P., of Popular Wireless and
Wiveless Constructor ; Dr. C. Tierney,
F.R.M.S., Mr. Ronald R. Poole, B.Sc., Mr.
W. G. W. Mitchell, B.Sc., representing Tele-
vision Society ; and Sir William Jarratt, Mr.
W. Barrie Abbott, B.L., Mr. J. Guibjansky,
Mr. A. B. Storrar and Mr. R. W. Hughes.

Baird & E.M.L Systems

In October, 1935, both the Baird and
Marconi-E.M.I. companies issued specifica-
tions of the wave-forms of their system for
the guidance of manufacturers wishing to
produce receivers suitable for the transinis-
sions,

With the Baird system the total number of
lines in the complete picture is 240, scanned
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sequentially and horizontally at 25 picture
traversals per second and 25 complete fraines
per second. The line frequency is thus 6,000
impulses per second and the frame frequency
25 impulses per second. The dimensions of
the picture have the ratio of 4 horizontal to
3 vertical.

Amplitude modulation is employed, which
results in light intensity modulation in the
observed picture, the transmitter carrier
increasing towards the white. The line
synchronising signals and the frame synchro-
nising signals are in the sense opposite to
increasing picture modulation. The maxi-
mum frequency band involved in the trans-
mission is 2 megacycles and the average com-
ponent of light in the picture is transmitted,
a black in the picture being transmitted as
black and a white transmitted as white, in
accordance with the modulation percentages
referred to above.

The Marconi-E.M.I. television system
transmits 25 complete pictures per second of
each of 405 total lines. These lines are inter-
laced so that the frame and flicker frequency
is 50 per second. The transmitter will radiate
signals with sidebands extending to about 2
megacycles either side of the carrier fre-
quency. The picture ratio will be 5 : 4.

The picture brightness component (or the
D.C. modulation component) is transmitted
as an amplitude modulation so that a definite
carrier value is associated with a definite
brightness.

In this interlaced scanning system, each
picture is thrown twice in rapid succession
on to the viewing screen, the interval be-
tween each successive presentation being so
short that the eye is unable to detect any
“ gap,” but effectively merges the two into
one. The main advantage of interlacing is
that it reduces “ flicker > without increasing
the total side-band spread of the signals in
the ether.

Marconi-E.M.I. claim to reproduce each
picture fifty times a second. In terms this
is perfectly true, but it must not be forgotten
that the first picture will begin to fall off in
brilliance before the second picture can be
laced into it, so that it hardly rcpresents a
full 100 per cent. advance in brilliance, as
compared, say, with a straight-sequence
picture repeated twenty-five times a second.

Again, each of the two interlaced pictures
contains a total of only 202} line-traversals,
as compared with 240 lines per picture in
the Baird transmission. The definition of
each of the Marconi-E.M.I. half-pictures
must therefore be slightly less than the com-
plete picturc of their rivals, though this is,
of course, offset by the fact that the two
half-pictures are projected on to the viewing-
screen in the same time as the single Baird
picture.
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Technical Points

The principal bar to the inauguration of
a nation-wide television service is the fact
that the ultra short waves, which must be
employed for high-definition transmissions,
behave in a ¢ quasi-optical ** manner. Even
with the advantage of the Alexander Park
site, which is on high ground in North London,
the B.B.C. does not expect to serve an area
much greater than that within a radius of
35 miles.

The range is limited because only direct
waves are available and these are more
susceptible to the screening effect of hills
and buildings than the normal broadcast
frequencies.

Ultra short waves are esscntial for high-
definition transmissions. A station of this
type operating on normal wavelengths would
monopolise the ether from approximately
100 to 7,000 metres.

This fact also indicates why highly
specialised receivers are necessary for high-
definition reception. In the first place the
radio-frequency circuits have to be designed
to respond, in as *‘ square-topped >’ a manner
as possible, to this wide-frequency range. In
the case of a 240-line picture the waveband
is nearly 2,000 kilocycles wide. Compare this
with the 9 ke. band which normal receivers
are designed to accept !

Secondly, after signal rectification, a tele-
vision receiver has to amplify a frequency
band of approximately 1,000 kilocycles.
The ordinary radio set has little response
above 5-6,000 cycles.

Television receivers will rely almost
exclusively on the cathode-ray tube for the
formation of the picture. The image is
seen at its best in a dark or semi-dark room,
and so looking-in is unlikely to be indulged
in to the same extent as listening-in.

For some time at least both electronic
and mechanical secanning methods are likely
to be used at the transmitting end. The
former system involves the use of the
electron camera, which is in some ways
similar to a cathode-ray tube, but has a
mosaic of minute photo-electric cells in placc
of the fluorescent screen.

The scene is focused on the mosaic and
causes the cells to become charged. As the
cathode ray sweeps over them at the required
scanning speed the cells discharge and thereby
provide the ¢ signal.”

The scanning disc is used for the direct
transmission of scenes and for scanning films.
For direct transmissions, particularly of
large scenes, indoors and out, the Baird
company has developed an * intermediate
film ” system. In this the scene is filmed
and the sound recorded. Within 30 seconds
the film is developed and scanned in the
transmitter. Simultaneously the sound,
delayed the necessary 80 seconds, is picked up
from the sound film and broadcast.
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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
60 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 half of each paragraph 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. It 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 voltage
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 65.

Aerodyne ‘¢ Blackbird *’ Battery Four.—The
combined H.T. and G.B. battery is a Helleseu
130y. + 9v. G B. unit. Connections are: H.T.+
white, 130v.; H.T.—, brown; LT—— bla.ck
L.T.+, buft; G. B—l blue, —-4.5v. g G.B.—Z,

green, '—9v.” Valve readings: VP2 met., anode
110v., 2.2 m.a. ; H aux. grid 110v, PMIHL anode
80v., 1.1 m.a.; PM2A anode, 130v., 4.5 m.a. ;
PM2B each anode, 130v., 1.7 m.a.

Aerodyne ¢ Silver Wing.””—Voltages between
chassis and terminals on speaker transformer
Top (1) black, H.T. unsmoothed, 325v.; (2) b]ue,
output valve anode, 227v. ; (3) and (4)’red, H.T.
smoothed, 240v. Va.]ve rea.dmgs FC met
anode 240v., 1.5m.a.; aux. 97v. ; o
ok g T Sl et (I % s o,
anode 240v., 6 m.a. ; aux. grid, 97v. 2D4A met.,
cathode, 16.5v. Pen.4VB, anode 227v., 27 m.a. ;
aux. grid, 240v., 5m.a.

Aerodyne Nightingale.—Be.ttery volteges are

H.T. +, pm'ple lead, 120v.; G.B.—1, blue,
—4.5v.; G.B.—2, green, —9y. Valve readings :
VP2 met anode 112v., l.6 m.a.; aux. grid,

112y., .4 m.o. PM1HL met., a.node, 70v., 1.25m.a.
Pl;dZZA, anode, 115v., 5. 8ma. ; aux. grid, 120v.,
1.2 m.a.
Alba Model 57 Superhet A.C. Six.—Voltages
between chassis and speaker tmnstormer Top,
(1) and (2) joined, H.T. smoothed 236v,; (4)out-
put valve anode, 214v.; (5) H T unsmoothed,
356v. Valve readmgs Fca met., anode, 236v. ;
aux. grid, 86v.; osc, anode, 82v. VP4A met.
(I.F. 117. 5ko), anode, 204v.; aux. grid, ssv
2D4A, no readings. VP4A, anode, 56v., 2 m.a.
aux. grid, 86v. Pen.4VA anode, 236v., 31 m.a. g
aux. grid, 214v., 5.5m.a.

Alba Model 501A.C.—Voltages betweon chassis
and tags on spcaker transformer : Top, (1) 325v.,
H.T. unsmoothed ; (2) 235v., output valve

anode ; (3) and (4) 246v., H.T, smoothed
Valve readings : VP4 met. unode, 245v., 4.3 m.a.
aux. grid, 120v. _SP4 met. anode, —v., .6 m.a.
aux. grid. —v. Pen. 4VB anode, 235v., 29mu
aux. grid, 246v., 3.5m

Amplion ¢ Radlolux » A C. Superhet.—Voltages
between speaker transformer terminals and chassis,
from the top : (1) white, H.T. unsmoothed 360v. ;
(2) black, output valve anode, 225v. ; (3) blank ;
(4)and (5) red, H.T. smoothed, 240v. (1)and (5)
are fleld cofl ; (2) and (4) are primary of output
transformer. Valve readings : 4A met. anode,
175v., 4.6 m.a. ; aux. grid, 90v. FC4 met. anode,
172v., 3m.a. ; aux. grid., 80v. ; osec. e.node, 83v.
SP4 met. (LF., 110 k.c.) anode, 60v. ; Bux.
45v. Pen.4VA anode, 225v., 30m.a. ; ux. grid,
240v., 4m.a. eadings obtained’ with valve
stabliised b a.node-to chassis condenser.

Atlas Model B345 Banery Set. —Ba.tt,ery voltage<
are: H.T.+, red, 120v.; H.T.+, yellow, 80v. ;
G.B.+, grey ; a.B.—, ellow, —4iv.; G.B.—,
white, ' 9v. 'Valve readings :° VP2 met. anode.
120v., 1.3 m.a. H aux. grid, 80v. SP2 met. anode.
116v., .4m.a.; aux. grid., high resistance in
circuit gives entirely erroneous reading. PM22A
anode, 120v., 4.1 m.a. ; aux. grid, 120v., .9m.a.

Burgoyne Screem-grid Four Portable.—Tho
battery is a Drydex S.53 eombined H.T. and G.B.

unit. The connectlons are : H.T.+1, 54v.;
H.T.+2, 99v.; G.B.—1, 1.5v.; G.B.—2, 4.5—6v.
Valve readings : SP2 met. “anode, 100v., .1 m.a. q
gux. grid, 54v. PMI1HL anode, 58v., l.4m.a.
PMILF anode, 97v., 3.8m.a. PM2 anode, 97v.,
6.6 m.a. (4.5v. G.B. )

Burgoyne Universal ** Fury.’”’—The oarth lead
may_ be ‘live.”’ Voltages betw'een chassgis and

speaker transformer terminals Lett (1) grey, out-
put valve anode, 150v 2) , H.T. smooihed
160v.; (3) black, unsmoothed 250v,
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QUICK TESTS

Valve readings: VP13A met. anode, 160v.,
4.2 m.a. ; aux. grid, 120v, SP13 met. anode, 80v.,
6m.a.; aux. grid, 40v. Pen.3520 anode, 150v.,
33m.a.; aux. grid, 160v., 7.5 m.a.

Burgoyne 2P Comet and 2-Pen.-3.—Battery is
Drydex type S48. Connections: H.T.+1, 84v.;
H.T.+2, 120v.; G.B.—1, -—1.5v.; .B.—2,
—9v. Valve readings: SP2 met. anode, 120v.,
3m.a.; aux. grid, 84y. PMIHL anode, 64v,
2m.a. PM22 anode, 120v., 3.3m.a.; aux. grid,
84v., 1 m.a.

Burndept 209 Ethodyne Five.—Between chassis
and followin%J points on right-hand speaker
transformer : Lower tag, H.T. smoothed, 240v. ;
upper tag, output valve anode, 230v. ; junction
of red lead from set to black of speaker fleld, 420v.
Valve readings: FC4 met. anode, 235v; aux.
fﬂd 85v.; osc. anode, 83v. VP4A met. (I.F.

473 K.C.[), anode, 235v,; aux. grid, 100v.
2D4A, no voltages. Pen.4VB or 42MP anode,
230v., 33m.a.; aux. grid, 240v., 3m.a.

Bush S.A.C.5 Five-valve Superhet.—Voltages
between chassis and terminals on speaker trans-
former : Top (1) red, 105v,, negative ; (2) blue,
H.T. smoothed, 250 v. positive ; (3) brown, Ov. ;
(4) and (6) Ov.; (5) green, output valve anode,
235v, positive. Valve readings : FC4 met. anode,

26v., 1.8 m.a. ; aux, grid, 75v. ; osc. anode, 75v.
VP4 met. (I.F. {123 K.C.]) anode, 115v., 3.5m.4. ;
aux, grid, 75v. 354V met. anode, 150v. 3 m.a.
Ifl;’en.‘tVA anode, 235v., 30 m.a.; aux. grid, 250v.,

m.a.

Bush D.A.C.1 Universal Superhet.—Voltages
between chassis and two terminals on speaker
transformer : Top (red) H.T. smoothed, 230v.;
hottom (green), output valve anode 206v. Valve
readings : FC13 met. anode, 190v., 4 m.a. ; aux.
grid, 82v.,, 4m.a.; osc. anode, 82v, 2m.a.
VP13A met. (L.F. [frequency 123 K.C.]) anode,
145v., 3.75m.n.; aux. grid. 82v., 1m.a. Pen.
igzo, anode, 206v., 42m.a.; aux. grid, 230v.,

m.a. g

Climax S$.5 A.C. Superhet.—Voltages between

speaker transformer terminals and chassis:
Top (1) and (2) H.T. smoothed, 260v. ; (3) blank ;
(4) output valve anode, 250v.; (5 T. un-

smoothed, 350v. (1)and (5) are fleld. (2) and (4)
are output transformner primary. Valve readings :
C4 met. anode, 250v., 1.3 m.a. ; aux. grid. 80v. ;
osc. anode, 80v., 1.5m.a. MM4V or VP4 met (I.F.
(115 K.C.]) anode, 250v., 4 or 2.5m.a.; screen,
80v. 354v. met. anode, 120v., 5 m.a. AC2Pen.
anode, 250v., 34 m.a. ; aux. grid. 200v., 7 m.a.

Climax °*534 " A.C. Superhet.—Voltages be-
tween chassis and terminals on speaker trans-
former (noise suppressor switch down): Top (1)
and (2), blue, H.T. smoothed, 210 v. ; (3) blank ;

4) black, output valve anode, 195v.; (5) green,

.T'. unsmoothed, 300v. Valve readings: FC4
met. anode, 200v., .7 m.a. ; aux. grid 90v.; osc.
anode, 90v. VP4A met. (I.F, 111 X.C.) anode,
200 v., 1.3m.a.; aux. grid, 90v. MHD4 met.
anode, 135v., 3.2 m.a. AC2 Pen., anode, 195v.,
37 m.&. ; aux. grid, 210v., 4.5 m.a.

Cossor 369 Super Ferrodyne.—Betwcen
terminals on speaker transformer and chassis
(on 240v. D.C. mains) : Right, blue, output valve
anode, 146v, ; left, blue, H.T. smoothed, 166v.
Resistance_test across mains lead, 750 chms.
approx. Valve readings: 13VPA met. anode,
150v., 3.8 m.a. ; screen, 55v. 13SPA met. anode,
—v.,..9 m.a. ; screen, —v., .1 m.a. 402P anode,
146v., 28 m.a.

Cossor 364 A.C. Superhet.—Voltages between
chassis and terminals on speaker transformer,
counting_ from the bottom : (1) Yellow, H.T.

smoothed, 235v.; (2) blue, H.T. unsmoothed,

340v. ; (3) red, output valve anode, 210v.
Valve readings: 41MPG met. anode, 216v.,
2.1 m.a. ; screen, 10 osc. anode, 105v,,

ov. s
2.4 m.a. MVS8Pen. (I.F. {128 K.C.]) anode, 200v.,

5.5m.a.; aux. grid, 100v, DD4, no readings.
42MP Pen., anode, 210v., 25m.a.; aux. grid,
236v., 5m.a.

Cossor 535 A.C. Superhet.,—Voltages between
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speaker transformer terminals and chassis:
Top, (2) red and white, output valve anode,
180v.; (3) red, H.T. unsmoothed, 308v.; (4)
green, H.T. smoothed, 207v. Valve readings :
41MPG anode, 210v., 3.2 m.a.; aux. grid, 81v.;
0sc. anode, 7T4v. MVSPen. (I.F. [128 K.C.])
anode, 210v., 4.5 m.a.; aux. grid, 8lv. DD4,
no voitages. 42MP Pen. anode, 205v., 35m.a. ;
aux. grid, 210v., 6m.a. 41MPQ, stabilised by
.1mfd. condensers between anodes and cathode.

Ever Ready 5001 Battery Superhet.—Battery
connections are: Yellow, 130v.; blue, 90v.;
green, 69v. ; brown, 4.5v (G.B). Valve readings :
PM12M met. anode, 128v., 1 m.a.; screen 90v.
FC2 met.anode, 130v., .5m.a. ; aux. grid, 69v. ;
osc. anode, 130v., l.lm.a. VP2 met. (L.F.
[127 K.C.]) anode, 130v., 1.2m.a.; aux. grid,
130v, PM2D1 met. anode, 128v., 1l.7m.a.
PM2B, each anode, 130v., 1m.a.

Ever Ready 5002 Mains Superhet.—Between
upper ends of terminals on speaker plug and
chassis : Black (heater pin), speech winding ;
red (heater pin), H.T. smoothed, 275v.; white,
H.T. unsmoothed, 365v. ; green, speech winding.
Valve readings: AC/TP met. anode, 248v.,
4.3m.a.; aux. grid, 212v.; osc. anode, T72v.,
1.2m.a. AC/VP1 met. (I.F. [127 K.C.]) anode,
275v., 7.1m.a.; aux. grid, 220v. AC2Pen.DD
anode, 250v., 2dm.a. ; aux. grid, 275v., 6 m.a.

Ferranti ‘‘ Nova ’* Superhet.—Between chassis
and upright connectors on mains transformer
(note colours and polarity): Front of cabinet,
(1) black, chassis, 0v.; (2) red, H.T. smoothed,
280v. positive ; (3) green, output valve anode,
276v.; (4) blue, H.T. negative, 100v. Valve
reedings : VHT4 met anode, 275v., 4.1m.a.;
screen 90v.; os8c. anode, 95. VPT4 met. (I.F.
[125 K.C.]) anode, 275v., 4 m.a. ; aux. grid, 90v.,
2 m.a. PT4D, anode 276v., 34 m.a.; aux. grid,
280v,, .25 m.a.

Ferranti *‘ Universal’’ Superhet.—Remember
chassis may be * live ’’ to earth. Voltages between
speaker tags (looking from back and counting
from right) and chassis: (1) black, earth of
speaker ; (2) red, smoothed, 221v.; (3)
green, output valve anode, 210v.; (4) blue, fI.'I‘.
unsmoothed, 260v. Valve readings ; HTS or
X 30 anode, 212v., 6.5 m.a.; aux. grid, 80v.,
2.5 m.a.; osc. anode, 80v., 1.5m.a. VPTS met.
(I.F. [125 K.C.]) anode, 212v., 5m.a.; aux. grid,
80v., 2m.a. D met., anode, 160v., 3m.a.
PTS anode, 210v., 43m.a.; aux. grid, 220v.,
6.5m.a. 2

Ferranti Gloria A.C. Superhet.—Voltages be-
tween the gn‘ojecting connectors in front of the
termina! strip mounted on top of the mains
transformer and chassis: A (left, looking from
back), blue, 118v. negative; B, green, output
valve anode, 250v. positive; C, red, H.T.
smoothed, 263v.; D, black, Ov. Valve readings :
VHT4 met. anode, 200v., 4 m.a.; screen, 100v. ;
osc. anode, 80-100v., 1.5m.a. T4 met. (I.F.
(125 K.C.)) anode, 200v., 5.5m.a.; aux. grid,
100v. H4D anode, 150v., 1.7m.a. LP4 anode,
250v., 48 m.a. MHL4 (muting valve), negligible
readings. X

G.E.C. Battery S.G.3.—The battery is type
BB120 and the comnections are: H.T.4+, red,
120v.; H.T.+, blue, 60v. Bias is automatic.
Valve readings : V824 met. anode, 110v., 1.5m.a.;
sereen, 60v. VP21 met. anode, 44v., 2m.a.;
screen, 60v. PT2 anode, 106.5v.,, 4m.a.; aux.
grid, 120v. Average set current, 9 m.a.

G.E.C. *‘ D.0. Five.”—Voltages between chassis
and spesker transformer (200v. mains): Left-
hand (1) red and black, speaker fleld ; (2) red.
H.T. smoothed, 170v.; (3) green and black,
speech coil; (4) red and black, speech coil;
(5) orange and black, speech coil ; (6) orange, out-
put valve anode, 145v.; (7) grey, speaker field.
Valve readings: DSB anode, 150v., 1lm.a.;
screen 55v. VDS anode, 170v., 6 m.a.; screen,
55v. DSB anode, —v., .3m.a.; screem, 65v.
DPT anode, 145v., 30m.a.; aux. grid, 170v.,

5 m.a.

G.E.C. A.C. Mains Four.——Voltages betwcen
chassis and top row of terminals on speaker
transformer: Left, (1) red and white, 330v.,
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H.T. unsmoothed; (2) orange, 225v., output
valve anode ; (3) and (5) joined, Ov.; (4) black,
0v.; (6) and (7) joined, red, 240v., H.T. un-
smoothed. Valve readings: VMS4 met. anode,
240v., 6 m.a. ; screen, 70v. MS4B anode, 120v.,
2.7m.a. ; screen, 60v. N4lanode, 225v., 38 m.a.;
aux. grid, 240v.

G.E.C. ‘‘Battery AVCS8.”’—Battery is G.E.C.
type L259, Connections are: H.T.+1, red
141v.; H.T.+2, light blue, 58v.; H.T.— and
G.B.+, dark blue; G.B.—1, yeﬂow, —L5v.;
G.B.—2, orange, —6v.; G.B.—3, brown, —9v.
Valve readings : VS24 met.anode, 141v., 1.6 m.a.;
screen 58v. X21 anode, 1l4lv., lm.a.; screen
58v.; osc. anode, 50v., 1 m.a. VS24 met. (L.F.
(125 'K.C.)) anode, 141v., 1.6 m.a.; screen, 58V.
HD?22, anode 100v., 1m.a. L21, anode, 139v.,
1.9m.a. B2l, each anode, 140v., 1 m.a.

Haleyon 6701 Superhet.—Voltages between
chassis and terminals on speaker transformer :
Top (1) blue, H.T. unsmoothed, 355v. ; (2) yellow
H.T. smoothed, 215v. ; (3) blank ; (4) green and
black, output valve anode, 200v. Valve readings :
MS4B anode, 200v., 4-5m.a.; screen, 100v,
MH4 anode, 100v. VMS4 (IL.F., [110 K.C.])
anode, 200v., 7.5m.a.; screen, 85v. VMS4
anode, 200v., 9m.a. ; screen, 85v. MH4D anode,
125v, MPT4 anode, 200v., 32 m.a.; aux. grid,
215v., 6.5m.u.

Halcyon Battery Four.—Battery voltages:
Yellow, 144v.; white, 75v.; blue and red, 1.5v.
G.B.; pale grey, 4.5 G.B.; blue-grey, 6v G.B.
Valve readings : VS24 met. anode, 115v., 3m.a. ;
dereen, as tapping. HL2 anode, 68v., 4.1m.a.
L2l, 138v., 2.1m.a. B2l, each anode, 138v,
2.25m.a.

Haleyon A.C.7 Superhet.—Voltages between
chassis. and terminals on speaker transformer :
Top, (1) yellow and green, 0v. ; (2) blue and white,
H.T.4+ smoothed, 230v.; (33 yellow and black,
output valve anode, 210v. ; {4) brown and white,
0v. Redlead to speaker fleld is H.T. unsmoothed,
350v. Valve readings: FC4 met. anode, 230v.,
.5 m.a. ; aux. grid, 60v., 4 m.a. ; osc. anode, 75v.,
3 m.a. VP4, met (I.F. (110 K.C.]) anode, 170v.,
4.5m.n. ; aux. grid, 75v,, 2.5m.a. MHD4 met.,
anode, 75v., 2m.s. Pen.4VA anode, 210v,
30 m.a. ; sux. grid, 230v., 6 m.a.

Kolster-Brandes 935 A.C. Superhet.—Voltages
between chassis and speaker transformer terminals
(note the ’llaolmqty;: Outer row, top (1) red and
black, H.T.—, 80v. negative ; (2) red, H.T.
smoothed, 232v. positive ; (3) blue, output valve
anode, 220v. positive ; (4) black, chassis negative.
(1) and (4) are speaker field, (2) and (3)are trans-
former primary. Valve readings: 9A1 met.
anode, 200v., .8 m.a. ; aux. grid, 44v. ACS2Pen.
met. anode, 200v., .8 m.a.; aux. grid, 30v.
9A1 met (L1 [130 K.C.]) anode, 200v., 4 m.a. ;
aux. grid, 80v. 11A2 met. anode, 100v., 1m.a.
MPT4, anode, 220v. 30m.a.; aux. grid, 230v.,

4m.a.

Kolster-Brandes Model 383 Universal Console
Seven.—Voltages between smoothing choke and
chassis : lower terminal, red and black, H.T.
unsmoothed, 210v.; upper terminal, black with
red tracer, {95v. Between speaker transformer
aud chassis : lower two, joined, H.T. smoothed,
145v. ; blue, output valve anodes, 135v.; (4) to
smoothing choke, 195v. Valve readings: 15D1,
anode, 140-190v., 3-4 m.a.; aux. grid, 100v.,

5 m.a.; osc. anode, 50v., 3m.a. 9D2 (I.F.
{130 K.C.]) anode, 140~190v., 3m.a. ; aux. grid,
115v, 2m.a. 11D3 anode, 0-60v., .1 m.a. 8D2
anode, 0—60v., .5m.a. ; aux. grid, 0-50v., 2m.a.
7D 3 (both valves) anode, 135v., 34m.a.; aux.
grid, 145v., Tm.a.

Kolster-Brandes Cavalcade.—Between chassis
and following terminals looking from the rear :
Smoothing choke : right (red and black) H.T.
unsmoothed, 230v.; left, black, 215v. Output
transformer : left, top (1), black, 215v. ; (2) blue,
output valve anode, 140v. ; (3) and (4) red, H.T.
smoothed, 150v. Valve readings : 16D1or 13PGA
anode, 125v., 5m.a.; aux. grid, 65v., 7.5m.a. ;
osc. anode, 120v., 5m.a. 9D2 or ISVE’A anode,
140v,, 8 m.a. ; aux. grid, 100v., 2m.a, 11D3 or
13DHA anode, 80v.,.1m.a. TD3or 40PPA anode,
128v., 35 m.a.; aux.grid, 140v., 8 m.a.
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Lissen Models 8111, 8116 and 8117 Four-valve
A.C. Superhets.—Voltages between right-hand
terminals on speaker and chassis: Outside,
H.T. unamoothed, 450v. ; inside, H.T. smoothed,
275v. Valvereadings: A/80/ A met.anode, 2 75v.
1.2 m.a. ; aux. grid, 72v.; os¢c. anode, 77v., 2.2
m.a. A/50/N met (LF.[127 K.C.])anode, 275v.,
6 m.a. ; aux. grid, 105v. A/20/B met., no read-
ings. A/70/C anode, 258v., 27m.a.; aux. grid,
275v., 3.1m.a.

Lissen Four-valve Battery Portable.—Battery
connections : H.T.— and L.T.— lead is connecte
to 9v. positive socket to allow bias voltages ;
pink lead, 120v.; mauve, 60v.; black, 9v.;
white, 6v.; yellow, H.T.—. White and yellow
are G.B. leads. Valvo readings ; 8.G.2V met.
anode, 115v., 1,2m.a.; screen 60v. HL2 met.
anode, 43v., 1.6 m.a, 12 anode, 113v,, 1.9m.a.
BB220A, each anode, 113v., 2.5m.a.

Lotus Model 66 Universal Receiver.—Voltages
between chassls and speaker transformer termi-
nals (225v, A.C. mains) : Left, (1) red, chassis :
(2) blue, 230v., H.T. smoothed ; (3) blue, 216v.,
output valve anode ; (4) yellow, 256v., H.T. un-
smoothed. Valve readings : 8.2034N met. anode,
230v., 3.6m.a.; screen, 78v. S2035N met.
anode, 104v., l.7m.a.; screen, 43v. DP2460
anode, 216v,, 35m.a.; aux. grid, 110v.

Marconiphone 257 Battery Superhet.—Battery
connections : Red lead, 159v.; mauve, 72v.;
grey, 9v. G.B. ; blue, 1.5v, G.B. Pink lead should
be inserted to the voltage corresponding to letter-
ing on the output valve as follows: W. 138v. ;
X, 1l44v,; Y, 151.5v.; Z, 157.5v. Total H.T.
current measured in negative lead should be
9--9.5 m.a. Valve readings: X21 anode, 159v.,
.35m.a.; sereen 30v.; osc. anode, 30v. VS24
(I.F. [456 K.C.]) anode, 159v., .35m.a.; screen,
72v. HD21 anode, 70-100v., 1m.a. QP21, each
anode, 159v,, 1.8-2.8 m.a, ; scrcen, according to
tapping,

Marconiphone 260 Battery Set.—The battery
isa 175v. combined H.T, and G.B. unit. The con-
nections are: H.T.+ 3, 175v.; H.T.+ 2 (two
leads), voltages should be adjusted to give a
no signal current of not more than 1.2 m.u. for
each valve. Valvereading : SG2met.anode, 145v.,
lm.a.; screen, 50v. HL2 met., anode, 60v.,
1.5m.a. PT2 anode, 166v., 1.2 m.a.; aux. grid,
see above.

Marconiphone Model 276 7-valve A.C. Superhet.
—Volta.iies between numbered terminals on
apeaker transformer and chassis ;: (3) yellow, out-
put valve anode, 285v.; (4) red, H.T.smoothed
by choke, 293v.; (5) yellow and red, screen
tapping, 88v.; (6) red and black, H.T. smoothed
by second choke, 300v. Valve readings : VMS4B
anode, 230v., 2.5 m.a. ; screen, 80v. MH 4 anode,
80v., 2.5m.u. VMS4B (1.F. [120 K.C.]) anode,
230v,, 1.4 m.a. ; screen, 80v, M34B anode, 230v.,
1.5 m.a. ; screen, 80v, MH 4 anode, 145v., 1.5m.a.
PX 4 anode, 285v,, 40m.a.

Marconiphone 233 UniversalSuperhet ‘ Three.”’
—Valve readings : X 30met. anode, 200v., .5-1.3
m.a. (varies with local-distance switch). WD30
met. (I.F. [456 K.C.] anode, 65v., 3m.a.; aux.
grid, 50v., 1.8m.a. N30Cat. anode, 180v.,
24m.8.; aux.grid, 145v,, 4.6 m.a. .

Marconiphone ‘¢ Jubilee ’’ Chassis, Receivers
264, 297 and 287.—Voltages between chassis and
terminals on speaker panel : Red, 240v., ; yellow,
output valve anode, 215v. Voltage between
green (+) and grey (—), 115v. Valve readings :
MX40 anode, 220v., 1.4 m.a. (with “ Q*’ knob
out) ; aux. grid, 80v.; osc. anode, 120v., 1.5-2
m.a. VMS4 met. anocie, 220v., 8m.a.; screem,
75v, MHD4 met. anode, 95v., 1.5 m.a. MPT4,
anode, 215v., 25 m.a. ; aux. grid, 170v., -7 m.a.

McMichael Twin Speaker Superhet.—Voltages
hetween the following points and chassis :
Positive plate of rectifier, 370v., H.T. unsmoothed;
left hand speaker terminals (looking from back
and counting tags from left), (1) and %2) 250v.;
(3) 248v., H.T. smoothed ; (4) 240v., output valve
anode ; (5) 370v,, H.T. unsmoothed ; left-hand
tag on right-hand speaker, 200v. Valve readings :
AC/TP met. anode, 215v.; aux. grid, 170v.;
ose. anode, 1l2v, (the connection of lead for
current readings makes recelver unstable).
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AO/VPI met. (I ¥. [410 or 428 K.C.]
250v., 3.9m.a.; aux. gnd, 150v. AC/
anode, 250v 3.9 m.a. ; aux. grid, 150v. Acﬁ‘g

met., no a.ppreclable reading because of h
resisﬁnnoe in circuit. AC2 Pen.DD anode, 250v.,
37 m.a.; aux. grid, 240v., 6 m.a.

McMichael Superhet Mains Transportable.—
Voltages between speaker transformer and
chassis : Top, (1) red, H.T. unsmoothed, 370v. ;
(2) black, output valve anode, 235v.; (3)and (4)

T. smoothed, 250v. Between case of middle
electrolytic condenser on power pack and chassis,
185v. (half H.T.). Valve readings: ACVP1 met.
anode, 210v., 2 m.a.; aux. grid, 105v. ACTP
met. anode, 220v., 1.1m.a.; anx. grid, 105v. ;
osc. anode, 110v.,, 2m.a. ACVP1lmet. (I.F. [110
K.C.)) anode, 240v., 2.8 m.a.; aux. grid, 105v.
ACHLDD anode, 70v., 1.7Tm.a. AC Pen. anode,
235v., 24 m.a. ; aux. grid, 250v., 4.5m.a.

MoMichael 135 Superhet.—Voltages between
chassis and terminal strips on right-hand side :
Top (F), pink, H.T. unsmoothed, 380v.; (1)
and (2) L.T. to pilot lamp ; (3) and (4) speech
colls. F, cream, H.T. smoothed, 250v. alve
readings : AC/TP met. anode, 180v.; aux. id,
190v.; osc. anode, 110v. MVS Pen met. (L.F.
{128 K.C.) anode, 250v., 7.5m.a.; aux. grid,
120v. DD4, no voltages. AC/Z /Pen anode,
230v., 29m.a. ; aux. grid, 250v.,

Mullard MU35 A.C.-D.C. Superhet —Vohagcs
between speaker transformer tags (two underncath
the winding) and chassis: Front, red, output
valve anode, 154v. ; back, black, H.T. smoothed,

82v Valve read.lngs FCIS mot anode, 177v.,

v.; osc. anode, 68v.
VPISA met (I 1‘ [115 K.C.)), ancde, 171v.,
l.4m.a.; aux. grid, 68v. 2D13A, no readings.
HL13 n.node, 80v., .46 m.a. Pen. 26 anode, 154v.,
42 m.a.; aux. gm& 86v., 5.7 m.a.

Murphy A24 COnsole.—Voltages between
chassis and terminals on the speaker trans-
former mounted on the chassis near V1 (count.mg
from the flont) (1) speech coil; H.T.
smoothed, 225v.; (3) blank ; (4) output valve
anode, 210v. 8 (5) speech coﬂ Valve readings :
AC/TP met. anode, 195v., 3.5m.a.; aux. grid,
190v. ; osc. anode, 40~70v. Ad/V 1 met.
(LY. [117 K.C.)) anode, 224v., 9m.a. ; aux. grid,

25v., 3m.a. AC/HL/DD ‘met. anode, 130v.
2.4m.a. AC/2 Pen. anode, 210v., 2.5 m.a. ; aux.
grid, 225v., 6 m.a.

Orr Radio’s Fisherman’s Receiver—The but-
tery i isa 120v. univ and connections are : H.T.+ 1,
120v.; H.T.+2, 12v.; G.B., 6 or 9v. Valve
readings : PMI1%A met. anode, 113v., 1.7Tm.a.
screen, 72v. PMI1HL met anode, —v. PM22A .
anode, 117v., 2.2 m.a. ; aux. grid, 120v.

Phlllps 58BU ¢ Superhet Five.—Voltages between
chassis and the two terminals on the output
transformer bobbin : Front (red), output valve
anode, 167 volts ; rear (black), H.T. smoothed,
190 volts. Valve readings : F'Cls met. anode,
190v., .7 m.a.; aux. grid, 65v. ; s 0sc. anode 65v
VP13A (I.F. [115 K. C 1) anode, 180v., 1.5m.a.

anode.

aux. grid, 60v. 2D13A, no readlngs HL1$
anode, 140v., .75m.a. Pen.26 anode, 167v.,
40m.a. ; aux. grid, 90v., 5.5m.a.

Philips 584A Superhet Five.—Voltages hetwecn
chassis and two terminals on speaker transformer,
227 and 210v. Valve readings : ¥FC4 met. anode,
230v., 1.25 m.a. ; aux. grid, 73v. VP4A met (I.F.
[125 K.C.]) anode, 230v., .6 m.a.; aux. grid,
73v. 2DD4A no voltages. 'SP4 met,. anode, 140v.,

.36m.a.; aux. grid, 73v. PM24M anode, 210v.,
26 m.a. ; aux. grid, 227v., 4 m.a.

Philips Twenty-watt Ampllﬂer, Type 3750.—
Valve readings: F4/60 anode, 270-330v., 9.5-
10.5m.a. MCI/GO anode, 950- 1050v 48- 52m a.

Philips 634C D.C. Superinductance Receiver.—
Voltages between speaker transformer and chassis:
Top, H.T.+, 177v.; bottom, V5 anode, 162v.
Valve readings SGE20met. anode, 195v.,.45m.a.; -3
screen, 116v. §G20 met. anode, 195v, .8m.a.
sereen, 118v. SD20anode, 110v.,.1m.a. ; screen,
38v. Pen. 20(bothvalves)anodes 162v.,15m.a.;
aux, grids, 177v., 6.4m.a.
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Philco 267 *¢ Straight ’’ Four.—Valve readings :
T7E anode, 135v. T7E, high resistance in circuit
giveserroneous readings. 42X, anode 250v.; aux.
grid, 260v

Portadyne Jubilee Superhet.—Voltages between
chasgsis and terminal on speuker transformer :
Top (1) H.T. unsmoothed, 320v. ; (2)and (3) H.T.
smoothed, 225v.; (4) output valve anode, 200v.
\aive readings : FC4 met. anode, 195v., 1-1.5
m.a. ; aux.grid, 65v. VP4met (IF [112KC 1)
anode, 223v., 3.5m.a.; aux. grid, 80v. TDD4
anode, 100v., 2m.a. AC2Pen. anode, 200v.,
27 m.a. ; aux. grid, 225v.

Pye SE/A.C. Superhet.—Valve readings:
AC/VP1 niet. anode, 270v., 3.6 m.a. ; aux. grid,
230v. AC/TP met. anode, 270v., 4 m.a.; aux.

grid, 220v.; osc. anode, 60v., 1. Gma AC/VPI
met. (LF. [127 K.C.)) anode, 270v., 6.3 m.a
aux. grid, 205v. AC2Pen.DD anode, 235v., 34

m.a.; aux. grid, 260v., 4 m.a.

Pye E-A.C. Superhet.—Voltages between posi-
tive end of rectifier and chassis, 285v.; between
negative end and chassis, 95v. negative. The
latter is the voltage drop across the speaker field
and the parallel bias potentiometer. Valve
readings : AC /VAI met. anode, 145v., Tm.a. ;
screen 45v. AC/S2/Pen. met. anode, 185v.,
4.8 m.a.; aux. grid, 186v. C/Sl/VM met.
(L.F. [114 K.C.]), auode, 200v., 5.3m.a.; screen,
63v. AC/HL/DD mct. anode, 146v., 7.7m.a.
PP3/250 anode, 275v., 24.Tm.a.

Radio Gramophone Development Co.’s Model
1201.—Between speaker field plugs at sides of
power pack and chassis (withdraw plugs slightly
to obtain comlectlon) 1,000 ohm field, red 360v.,
blne, 460v.; 6,500 ohm ﬂeld urple, 460v grey

253v. Valve readings: 34 anode, 190v. on
4.5 m.a.; screen, 55v. VMS4 anode, 200v.,
1 m.a.; screen 55y. MHL4 met. anode, 25v.,
1.5m.a. VMS4 (I.F. [110 K.C.)) anode, 300v..
6 m.a. ; screen 55v. MHD4 anode, 100v. MH41
anode, 75v., 2m.a. MH4 anode, 100v., 2 m.a.
MH4 (both valves) anode, 240v., .7m.a. PP3/250
(both valves) anode, 340v., 40m.a.

Radio Instruments Four-valve Battery Superhet.
—The standard battery is a special Hellesen
model, type RI 144, containing H.T. and G.B.
sections. Connections are : Red, 133v.; white,
depending on letter on QPP valve. Valve read-
ings : TP22 met. anode, 125v., 1.7 m.a.; aux.
grid, 123v.; osc. anode, 120v., 2.3m.a. (not
oscillating). VP215 met. anode, 133v., 2.3 ma. ;
aux, grid, 123v. L21DD met. anode, 93v., 1 m.a.
QP240, each anode, 133v., 1-1.5m.a

Savage 306B Public Address Amphﬂer—Valvo
readings : H30anode, 180v., 4.5m.a. H30anode,
200y., 5m.a. N30 (both valves) anode, 250v.,
25-30m.a. ; aux. grid, 245v., 5m.a.

Trix T240 P.A. Amphﬂer.—Valve readings
AC/HL anode, 200v., 5-6m.a. PMZ4D (both
\{alves) anode, 450-490v,, 40-55m.a.; aux. grid,

Ultra M odel 25.—Voltages between field coil and
chassis : Right (looking from back), red, 364v.,

H.T. unsmoothed left, black, 274v .» H.T.
smoothed. Valve readmgs AC/TP anode,
274v.; aux. grid, 200v.; osc. anode, 110v.

AC/VP1 (L.F. [456 K.C.]) anode, 165v.; aux.

grid, 195v. AC2Pcn.DD anode, 260v., 37m.a. 8
aux. grid, 274v., 4 m.a.

Ultra Battery ‘¢ Tiger.”’—Battery connect.lons
(Grosvenor _type DBA 586 ba.ttery),
brown, to H.T.—; H.T.+1, white, to 70v. ;
H.T.+ 2 yellow, 150v. ; G. B -—1, green, —4.5v.
G.B.—2. blue, —1.5v. Total anode current with
no slgna.l approx. 8m.a. Valve readings: SG215
anode, 135v., l.4m.a. 3 screen 66v. S215VM
anode, 135v., 2.2m.a.; Sscreen, 66v. H2 met.
unode, 125v., l.4m.a. L2 anode, 135v., 1.5m.a.
PD220, each anode, 135v., 1.3m.a.

Ultra Electric’s Model 68.—Between chassis and
two lower terminals (next to speaker fleld) on the
output transformer : Nearer back, output valve
anode, 250v. ; ncarer front, H.T. smoothed 260v.
Valve rmdjngs AC/VP1l met. a-node, 260v
14 m.a. ; Jux. grid 265v. AC/S2/Pen. auode,
92v. ; aux. grid, 125v AC/2Pen. anode, 250v.,
34m.a.; aux. grid, 265v., 5m.a.
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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 ‘‘ chapters » :-

Page
1. TERMS, UNITS AND OHM’S LAW 61
2. SERVICE EQUIPMENT 62
3. RECEIVER TESTING 64
4. CIRCUIT DETAILS 69

* 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.

|.—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

le.

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
= R
{(where I stands for current, E for E.M.F.,
and R for resistance).
This law can also be given in equivalent
mathematical forms as

E
R=—I—andE=RI

Obviously if any two of the three factors,
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 wvolt) 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
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by using the formula, the statemnent 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
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with in servicing. This is thé watt or unit
of power. When, for example, an E.M.F.
drives a current through a resistance, power
is expended in the resistance (usually taking
the form of heat). The current flowing in
amperes multiplied by the E.M.F. drop in
volts gives the power dissipated in watts.
That is :—

P (watts) = X (amps.) x E (volts)
E?
o I, 2
or P R RI

2.—Service Equipment

A receiver 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 correct number exist. When a receiver
fails, apart from valve trouble, which will be
dealt with later, it is either because 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 every 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 are 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
correct condition or otherwise of a par-
ticular component.

For radio testing, then, some means is
required for discovering (1) continuity
or complete circuit, (2) discontinulty or open
circuit, (3) extent of continuity or resistance.

This means is provided by a large mumber
of meters and * test-sets ’’ on the market.
Meters may measure current, voltage and
resistance, 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

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 EM.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. Two meters 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
5 m.a.

Moving-Iron and Moving-Colil.

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
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to be measured are passed. The magnetic
fleld 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 fleld 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

R
given by-x iwhere R is the resistance of

the meter and X is the times the reading is
to be multiplied. For example, if a 5 m.a.

X C
L] _OG
R} <R2|L.F.AMPLIFIER
|||||||| to SPEAKER
C= O5uF Rz2 =05 N1

Ry = 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 a Iggndenser 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
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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
18 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 thc
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 broadecast 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 isadvisable 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 mfd. condenser is connected in
series with the meter across the anode load
of the output valve.

Using an Oscillator.

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 L.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 cases the LF. 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
easily 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
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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 tune
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 bcginning.

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 kilocyeles 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 cquipped 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 unnecessary 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
makers with the message *‘ Your design is
at fault.”

Systematic examination does not preclude
the use of rough-and-ready mecasures. A dab
of the fingers on grid terminals is a simple
test and a good one. 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 applieation 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 Broadcaster,” 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 Readiugs ” and * Quick
Tests.”

These figures for over 60 of the reccivers
dealt with during the past year in * Service
Engincer ” are given on pages 57-60 of
this issue 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 receiver is to sce
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 rcaction 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 arc, attention can at
once be concentrated on the HLF. side:
if no results are obtained it may be that
the reaction or pick-up connections alone arc
faulty and further tests of the L.I®. 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. currcnt 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
sct 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 issucd
by the makers of the recciver, or even those
obtainable by reference to the valve makers’
data. Small discrepancies are to beexpected,
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 thelast 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 arc described in another section.
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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 wvalve,
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 H.I!
and L.F. couplings can be obtained from ths
remarks given Dbelow relating to mains
receivers. Details of the coinponents used and
ways of testing them individually are given
under “ Circuit Details ” on pages 69-91.

Mains Receivers.

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 rcceiver.

To ensurc that the measurements arc
secured 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.4 unsmoothed, H.T. 4
smoothed and output valve anode. The:
field winding of the spcaker 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 fleld is connected
in the negative side of the receiver as in
Fig. 8.

Tf no readingsatall 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
arithmeticc. = 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 fleld 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
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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 the smoothing condenseris chiefly suspect.
Often a low resistance reading by its value

f
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F1a. 1.—A typical A.C. mains receiver circuit incorporating a scrcen-grid H.F. valve (an
H_.F. pentode might just as well be used), a leaky grid detector and a directly heated output

triode which obtalns its filament current from a separate L.T.

winding. Tuned girid 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. If the voltages are low and the
current is also low, a fault in the rectifier or
mains transformer is indieated.

High current and low voltages suggest a
faulty smoothing condenser (on the receiver
side of the field), 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 mot normal the
difference will suggest either a short or a

suggests where the short exists. Forexample,
if the speaker fleld or smoothing choke has a
resistance of 2,500 ohms 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 fillament 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
field 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. Each pair of windings on the trans-
former should be tested for insulation and
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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
cach 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
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A and B in diagrams) although curreut 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

¥i1@. 2.—A circuit of a receiveremploying H.F. transformer coupling between tho H.F. valves,

an anode bend detector, an indirectly heated output pentode and metal rectification o

the H.T. supply. The pick-up connection, the use of a resistance as an H.F. stopper in the
detector anode circult 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.

If 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 bias circuits are used 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. 8. In these sets the bias for the
output valve is not 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 theanode 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 H.F. 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 detector stages screen-
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grid and H.F pentodes are often used.
These necessitate high anode resistances
which make it impossible to obtain accurate
voltage readings. The current has to be
mcasured 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.3 provides a bias,
applied during radio reception, and amounting
to about twice the normal bias for the valve
used.

When, with a receiver 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 condenser
V.C.3, reaction condenser V.C.2, grid conden-
ser C.10 and grid leak R.5, must be examined.
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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 H.F. stages, lie in secing
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 sec
that the resistances of decoupling resistors,
coils or H.F. chokes are approximately correet.
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.

With ‘straight > receivers employing As in L.F. stages the grid returns must
AN
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Fia. 3.—Here the speaker fleld winding is in the negative lead and a tapping provides

the bias for the output valve.

Band pass coupling precedes an H.F. pentode, which is

tuned-anode coupled to a leaky grid detector.

IL.F. stages the aerial should be tapped back
to the anode connection (X) of the previous
valve. Tn the case of tuned anode coupling
(Fig. 8) 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 ohms).

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 switeh, should be obtained).
V.C.3 and V.C.2 should bc isolated from the

be checked for continuity and in A.V.C.
receivers this will invelve 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 »
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receivers. It is only when troubles occur in
the oscillator and I.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 onlya part of the waveband, a change in
the anode current as the tuning condenser
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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).

Entermediate-frequency transformers are
easily checked by connecting the output of
a modulated oscillator (set 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 strength, 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 ammonia. 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 three methods
which may be used.

When a cell is echarged and may 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.

For 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 repeated 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 rate.

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 arc
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

TS Y

AVC LINE
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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

[HT-
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Fi1c. 4 (on the left) shows the simplest delayed A.V.Q. eircuit, and F1a. 5 (right) gives the

most popular arrangement for amplified A.V.O.

The A.V.CO. line to the H.F. valves is taken

from D in Fi1G. 5,

coloured positive material : the cell is being
charged too much.

Positives light in colour, whitish sediment
and blotchy negatives: not enough charg-
mng.

gNegai:ives darkened, positives sulphated
and scaling, grey sediment: cell over-
discharged.

Negatives bulging, scrubbed appearance of
positives, positive and negative material
under plates : charging at too high a rate.

Buckling of plates, chiefly the positive:
charging or discharging at too high a rate.
All-wave Receivers.—See ¢ Short Waves.”
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 80 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
HL.F. stopper R3.

From that point it is fed to the grid of the
triode section, which has as its grid leak R3,
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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 anade 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.

Jf, 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 wonld 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 HL.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.
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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 rectifieation of the
LF. 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 identical
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 which 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 18 essential that the
ganging is perfect, as otherwise there will be
loss of signal strength, and the quality will
also suffer owing to 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.

Car Radio.—Sec ¢ Motor Ruadio.”’

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 a8 combined motor generator set.

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 69 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-
sified 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 there are
no moving parts. Replacements of the
actual rectifying units are only necessary 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 generator 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 sheets during charging. Meters
should not be anywhere near the cells during
charging operations because of fumes, and
adequate ventilation should be provided.
The ideal device, of course, is a fan ex-
tractor.

Providing the cells are carefully 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 careful
inspection of all the cells during charging is
invaluable. If a cell 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-frequency
choke are a large inductance, a low self-
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capacity, and a small, concentrated field.
A binocular arrangement helps to limit the
field. Slots and fine wire limit the self-
capacity and a large number of turns gives a
high inductance. 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 mechanical 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 large
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 likcly to develop in chokes arc
intermnittent .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.

There 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 milliammeter of the moving-coil type,
watching the rate at which the needle rises
to its maximum 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 inductance
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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SERVICE CHART

This chart has been compiled to assist service engineers and dealers in selecting the
correct type of Hivac valves for use in all replacement work or in the selection of
suitable valves to ensure perfect results in the circuit for which they are required.

The full characteristics of all Hivac Battery, Mains and ¢ Midget’’ Valves are set out

in the special Hivac Valve Guide “B.A."”

Free on request.

SELECT HIVAC FOR HIGHEST EFFICIENCY AT LOWEST 'COSl"

2-VOLT BATTERY VALVES.

MIDGET 2-VOLT BATTERY VALVES

MAZDA. MULLARD.
HL 210 5/6 | PM 1 HL 516
2 5/6 [ PM2DX 5/6
L/2 DD 9/~ | TDD 2 9/~
L2 5/6 | PM2DX 5/6
P 220 7/~ | PM2A 7=
P 220A 12 /- | PM 202 12 f=
— -— PM 202 12 /-
Pen 220 13/6 | PM22 A  13/6
Pen 220 A 13/6 | PM 22 13/6
PD 220 14/- | PM2B 14 /-

QP 240 2216 — —
SG 21 12/6 | PM 12 12 /6
S 215 12/6 | PM12 A  12/6
S215VM  12/6 | PM12 M 12 /6
SP 215 13/6 | SP 2 13/6
HP 215 13/6 | VP 2 13/6

TP 22 18/6 — —

4-VOLT A.C. MAINS VALVES.

. HIVAC.
H 210 H.F. Amplifier... 3
D 210 Non-mmmphomc Detector 3/
DDT 220 Duo-Diode Triode 1/-
L 210 L.F. Amplifier g . )
P 220 Small Power ... ... 5/6
P 215 Economical Super Power 4/9
PP 220 Medium Power 6/6
PX 230 Super Power ... 7/6
Y 220 Med. Power Output Pen. Type 10/6
Z 220 Super Power Output Pen. Typelols
B 230 Class “B"” o
DB 240 Driver Class “B* . 15/6
QP 240 Double-Pen Type for quescent
Push-Pull . 19/6
SG 215 Screen Grid ... . 10/8
SG 220 High Slope Screen Grid 10/6
VS 215 Variable-mu Screen Grid . 10/6
HP 215 H.F. Pentode Type . 10/6
VP 215 Variable-muH.F.Pentode Type 10/6
TP 230 Triode-Pen. FrequencyChanger 15/6
J 240 Multi-System Valve ... 21 /-
XSG Midget Screen Grid
XD Midget Detector 000
XL Midget L.F. Amplifier y
XP Midget Power ... 2/6
XY Midget Output Pentode Type 16/6
AG/V Variable-mu Double Triode ... 15/6
AG/HL Detector 9/6
AC/ODT  Duo-Diode- Triode 12/6
AG/DD Double Dicde ... 4/6
AC/L Small Power ... 12/8
AG/Y Output Pentode Type . 15/6
AC/Z High Slope Output Pen. Type 15 /6
AG/SL Screen Grid Amplifier... 13/6
AC /SH High Gain Screen GndAmphﬁer 13 /6
AG/VS Variable-Mu Screen Grid 13/6
AGC /VH Variable-Mu High Gain S. Grid 13 /8
AC /HP H.F. Pentode Type ... . 13/6
AC/V Variable-Mu H.F. Pen Type 13/6
UU 60/250 Full Wave Rectifier (I.H.C.)... 8/
UU 120/350 Full Wave Rectifier (I ) 10 /8
UU 120/500 FullWave Rectifier (I.H C) . 15/-

AC/HL 13/6 | 354 V 13/6
AC/HL-DD15/6 | TDD 4 15 /6
Vo14 5/6 | 2D 4 5/6
AC/P 14/- | 104V 14 /-
AC Pen 18/6 | Peng4 V 18/6
AC2/Pen 18/6 — —
— — S4 VB 17/6
AC/SG 17/6 | S4 VA 17/6
AC/SIVM 17/6 | MM 4V  17/6
AC/SG VM 17/6 | — =
AC/S2Pen. 17/6 | SP 4 17/6
AC|/VPx 17/6 | VP4 17 /6
UUz2(1BC) 12/6 | 1 W z(nuc) 12/6
UU1z1z0/35015 /- 15[~
UU120/50020/- DW/34 DH 20/—

COSSOR.

210 HL 5/6
210 Detector 5/6
210 LF 5/6
220 P 7=
215 P 7/-
220 P 8/9
230 XP 12 /-
220 HPT 13/6
230 PT 13/6
220B 14 /-
215 SG 12 /6
220 SG 12 /6
220 VSG 13/6
210 SPT 13/6
210 VPT 13/6
41 MHL 13/6
DDT 15 /6
DD4 5/6
MP /Pen 18/6
42 MP [Pen 18/6
MSG /LA 17/6
MSG/HA 17/6
MVSG 17/6
MS /Pen 17/6
MVS/Pen 17/6

506 BU (DHC) 12 /6
442 BU 15/-
460 BU 20/-

MARCONI-
OSRAM.
HL 210 56
HL 2 5/6
HD 21 9/-
L 210 5/6
LP2 7/-
P2 12/-
¥ 8 12 /-
PT 2 13/6
B2 14/~
QP 21 226
S 2x 12 /6
S 22 12/6
VS 24 12 /6
SP 21 13/6
VP 21 13/6
M}_l_ 13/6
MHD4 15/6
MLy 14/
MPT 4 18/6
MS4B  17/6
VMS4B  17/6
MS_I; 4 716
VMP4 17/6
U1o(pHC) 12 /6
MU 12 15/-
MU 14 20/~

Retail Prices:
BATTERY TYPES
FROM

WIVAc

9

BRITISH =

THE SCIENTIFIC

VALVE

MADE

Retail Prices;
MAINS TYPES

FROM

/

HIGH YACUUM YALVYE CO., LTD., 113-117, FARRINGDON ROAD, LONDON, E.C.I
Telephones : CLErkenwell 7587 and 8064,
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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.

8

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 being applied
to the grid. 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
détermined largely by the type of valve
with which it is to be used and the gencral
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

HT+
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Fi16. 6.—V1lisa 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 prevent parasitic

oscillation.

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.

This 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.

To the right is an alternative correction arrangement with condensers across the grids
and a single condenser across

e 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 necessary 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

Teconomicnlly correcy
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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. fleld.

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

1y
|
MICROAMPS l

g

Thé Broadcaster Trade Annual, 1936

it is generally best not to use them directly
in anode circuits, 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 63. 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

F16. 7a.—When measuring the insulation of a condenser, a 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 a coil gives a clear test on the circuit
tester and still functions indifferently, its
efficiency can be tested quite easily by the
mere substitution of an equivalent coil known
to be in order.

Coils, Iron Core

Use is now being made of iron dust cores
for tuning coils. These cores consist of
minute insulated particles of iron.

An cffective 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 circuited 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 few
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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 film on the
aluminium. The construction provides high
capacity 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 type, need a polar-
isil(x:g 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.

Scrapiness is the chief trouble caused by
variable condensers. It is usually due to a
bad friction connection 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 ecarrying capacity, an ample factor of
safety over the initial heavy current taken
when switching on the set is provided.
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The standard colour code for fuses is *—

Black, 60 m.a.; grey, 100m.a.; red,
150 m.a. ; brown, 250; yellow, 500 ; green,
730 ; dark blue, 1 amp.; light blue, 1.5
amps. ; purple, 2 amps. ; white, 3 amps.

Grid Bias Supply.

Grid bias ean 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 convenicnt
raethods to employ, particularly in a multi-
valve receiver, since the arrangement of
wiring is considerably simplified and the

F16. 8.—The most usual auto-blas arrangement
with separate resistances and condensers in each
cathode 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 high-tension terminal
which is the main earth busbar, and not to
the cathode.

An alternative arrangcment is shown in
Fig. 9 in which a main bias 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.

I

Ry

Fia. 9.—A common auto-bias resistance in

series with the main negative high-tension tead

tapped off for various bias voltages. Decoupling
resistances and condensers are also shown.

2
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The circuits given in Figs. 1, 2 and 3 show
how these principles are applied in practice.

When testing automatic bias voltages it is
esgsential 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 thesimple
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
receiver itself and also outside the set.
Hum which has its origin in a receiver is
due entirely 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.

Hum 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 sometimies
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 aérial
or earth lead of the set. In this manner
hum is sometimes introduced, and the remedy
of course is obvious.

Instability.

When uncontrollable oscillation ocecurs
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
¢aused by wavechange switch rods and the
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rotors of gang condensers. These should be
earthed between the different sections.

Failurc 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,
earth or pick-up wires.

See 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 disturbanee and
earth.

The simplest case is that of sparking at
motor brushes. Interference of this type
can be eliminated by connecting each 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 H.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
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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.

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 absent without
the aerial, must be eliminated at its source
unless anti-static acrial equipment be used.

Interference Suppression Standards.

As a result of work undertaken jointly by
the Post Office, the Institution of Electrical
Engineers, the Radio Manufacturers Associa-
tion and other organisations, a British
Standard Specification for Components for
Radio Interference Suppression Devices has
been issued. Details, including recommended
circuits arc given on pages 94-96.

Mains Units.

A mains unit consists of a smoothing cir-
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

*- _ *]__—___LE
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common condenser.  Provided that this
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
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F1o. 12.—Essentinl 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
output 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

(o)

(b)

(<)

F1a. 10.—~Three examples of fundamental smoothing oircuits comprising iron cored chokes
and large condensers.

Fi1a. 11.—Shows two voltage distribution systems.

method.

two condensers. Fig. 10 shows three typical
smoothing circuits. The first (a) is the most
usual. It is sometimes referred as a simple
pi. The first condenser C1 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

(a) Potentiometer or constant load

(b) Series reslstance method.

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

leconomicolly correct
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variable, taking the form of carbon com-
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 case 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 appropriate
sections. It is more important in the case
of an A.C. unit than in the case of a D.C. unit
not to connect 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.

1t should be particularly noted when using
a D.C. mains eliminator consisting as it does
of a filter and voltage divider, that the earth
conncction is not made directly to the re-
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Motor Boating.

Motor boating 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
valuc 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 i8 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 Radlio.

But for the need of the suppression of
interference originating in the care itself,
the fitting of a motor radio receiver is usually

BREAKER AND
DISTRIBUTOR

¥ig, 13,—A typical car ignition
circuit showing how suppressor
resistances and condensers should

s
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ceiver, but it must be taken through a mica
insulated condenser as shown in Fig. 12.
This condenser is frequently incorporated in CHASSIS

D.C. mains units. Its object is to prevent
accidental short circuiting of the mains by
conncction 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 is essential not to connect the high-tension
supply before the filaments and cathodes are
really hot. Exceptionally large valves really
require 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.

a matter involving only straightforward
practical problems.

High sensitivity and robust construction
are the primary requisites of a car receiver.
The aerial will be small and the car may
be used at a considerable distance from
receivers in unfavourable arcas.

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 car
battery and H.T. may be derived from an
interrupter unit. When results are poor the
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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. 18.

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 ** silenced ™
by a 1mfd. 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. 18).

Static may be induced into the receiver
from wires such as those running to interior
lights. These wires should be replaced by
oncs 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 bard 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 pressing on the turn-
table, when any lateral movement or shake
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 dise. This is used
either in conjunction with a neon lamp or an
incandescent electric lamp operating on an
alternating current supply. Stroboscopic
discs congist of circles of dots which when
viewed by interrupted light appear sta-
tionary at certain speeds, depending upon

(s

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

+85V L+ 200V +85vV

i 3

HT—

Fi¢. 14.—How a mains type octode valve i3 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
totheanode 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
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or mixing section, however, being the
cquivalent of a screen-grid valve instead of an
ILF. pentode.

The great advantage of these valves is that
variable-mu characteristics are obtained and
consequently more effective A.V.C. in smalil
rcceivers is possible. Also radiation is
reduced.

A typical octode circuit is given in Fig. 14.

150~
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=
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AVC
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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 scparate values in one * bottle”—a
triode oscillator and an H.F. pentode first
detector. Only the cathode is common to
both sections. Variable-mu characteristics
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

= 100
€3 voirs

Fia. 15.—O0n the left is a circuit (simplified as regards coil switching) showing Low a

heptode is used as a combined detector-oscillator or frequency-changer.

In FIg. 16 (right)

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, 5000hms; R.2,
50,000 ohms; C.1, 50 mmfd.; C.2, .01
mfd.; C.3, .1 mfd.; C4, .1 mfd.; C.5,
.0001-8 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

i
113

Y

Fra. 17.—The triode-pentode which is virtually
two valves with a common cathode is employcd
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

ohms.; R.8, 500 ohms; R.4, 60-70,000
ohms; R.5, 7,000 ohms; C.1, .1 mid.;
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 repro-
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 free 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 not 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
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wears slack and the needle 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
of one 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 screen

/’
OFFSET. / ’
HEAD O

Fra. 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
resistance 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 drawn 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 carrier arms
in their relation to the record.

§1

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

well designed and they operate rather in-
efficiently. 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
mere connection of test meters and 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 scts are actually designed

Teconsmicnlly correct
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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
increases the internal resistance. For this
.reason, it is important: that the detector
valve is adequately decoupled.

It is also essential to keep the high-
frequency energy out of the amplifier, and a
by-pass condeuser in the anode circuit of the
detector valve is mosi neeessary.

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
reproduztion.

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
recefver can be utilised for the first part of
the reception. 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.
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mains are 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 considerable amplification is necessary,
and unless the low-frequency side of the
receiver is completely screened, and this is
unlikely, trouble may be experienced. It is
preferable to build a special amplifier for the
initial stages.

Amplifiers are conveniently built into stout
tin-plate cases with screened 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 expensive
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 necessary
power should, without hesitation, apply to
firms who manufacture public address
equipment for the loan of suitable gear.

Q.P.P.

In an ordinary amplifier the valve is worked
about the mid point of its characteristic.
When two valves arc used in push-pull the
same principle is adopted. In quiescent
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working, however, the valves are biased to
the bottom of the straight portion of the
characteristic.

On one half cycle 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 ohviously proportional
to the signal strength.

This system, known as Q.P.P., an abbrevia-
tion for quiescent push-pull, ean be arranged
with two ordinary triodes or pentodes. The
fundamental circuit is shown in Fig. 19.

To obtain sufficient grid voltage to swing
the operating point over the entire character-
istic, it is necessary to use a high step up
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As the H.T. battery runs down, it is
necessary to readjust the bias to prevent
distortion. Sometimes 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 be 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

F1a. 19.—The Q.P.P.
input transformer
T1 is _ decoupled
through R1 and Cl.
The resistance R2 in
the grid bias lead
prevents instability,
while 02 and R3
form a tone correc-
tion to the centro
tapped
choke T2. The
quiescent currents
of the output pen-
todes are matched
by individual adjust-
ment of the priming
grid voltages.

—O+ HT

v

T2

SPEAKER

R3

<

LA

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 peak 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.

rectifier. Fig. 20 shows the basic circuit
for half and full wave rectification.

The input transformer is designed to
operate from the supply mains and it is pro-
vided with two secondary windings. The
first suits the fillament 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
anode, 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 {dentical
arrangement for a full wave rectifier, i.c., a
double anode valve. In this case, 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-tension supply. When
a metal rectifier is employed the input trans-
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former has only one secondary winding, since
there is no filament to heat.

Three forms of rectifier circuits are
employed. In Fig. 21, (a) shows a simple
half wave rectifier in which the rectifler is
connected to ome of the leads from the
secondary winding, the other lead forming
the negative terminal. The more general
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. A form of bridge
arrangement is actually employed.

The third method is shown in Fig. 21 (c)
snd is known as the voltage 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 series. 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

e
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affects the output regulation and a large
value is preferable.

Metal rectifiers are practically free from
trouble. On no account should they be
dismantled, since the success of a rectifier
depends largely upon its mechanical as-
sembly.

The easiest way to test a rectifler is to
connect it to an alternating current supply and
provide an artificial load on the D.C. side in

o . T

D.C.

Il
Ll

O

| -0+

Fie. 22.—Indirectly-heated cathode rectiflers are
available suitable toir lixge in voltage-doubler
circuits.

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 m.a. should be
obtained at 160 volts, the calculated resis-
tance which passes 20 m.a. at 160 volts

ﬁ(@%mé}

(b)

Fia. 20.—Half and full wave valve rectifler cirouits.

(b)
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;l‘fo. 21,—Halt wave, tull wave, and voltage doubling metal rectifier circuits.
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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
rectifier which should 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 arc the condenser values to be used
for 90 per cent. bass reproduction:—5 meg.
leak, .0015 mfd. condenser; 8 meg., .002 mfd. ;
2 meg.,, .003 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-
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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
asuto-connection, which Increases the step-up ratio.

foriner, 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 chms is a useful range.
The higher the impedance of the valve, the

should be replaced by one of a larger current-
carrying capacity.
Resistors, Colour Code for.

The Radio Manufacturers’ Association

standard colour code for resistors entails the
use of colours to each of which a number has

leconomicolly correct
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been allocated.

The colours and figures

are :i—
Colour. Figure. Colour Figure.
Black ... 0 Green ... 5
Brown ... 1 Blue 6
Red o5 Violet 7
Orange ... 3 Grey Bho 1S
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.

Selectivity, Variable.

A radio transmission consists of a carrier fre-
quency (the wavelength of the station) and
several thousand frequencies above and
below the carrier. If any of these * side-
band *’ frequencies are not received corre-
sponding audio frequencies are lost. When a
receiver is made highly selective so that
distant stations can be sorted out, the audio,
response is noticeably limited. Thisinvolvesa
sacrifice of the quality available from near-by
transmitters. Variable selectivity, however,
enables the number of side-bands received
to be adjusted to suit conditions and -permits
the best possible audio response to be
obtained. The selectivity is usually controlled
by mechanically varying the coupling of
intermediate-frequency transformers. A
variable screen consisting of a winding
controlled by an external resistance is a
purely electrical method that has been
employed.

Short Waves.

Short waves can be taken to be those of
10-100 metres in wavelength. There has
been a revival of interest in these high
frequencies following the introduction of a
number of all-wave receivers. These are
generally ordinary medium and long wave-
band receivers with additional short-wave
windings on the coils. In some superhets,
however, only the oscillator tuning circuit
includes a short-wave coil and the ordinary
acrial tuning coils are used to form an
aperiodic coupling on the short waves.

Ordinary ‘‘straight” and superhet re-
ceivers can be used on the short waves when
a converter unit is employed. This usually
consists of a single valve used as an oscillator
—first-detector. The normal receiver then
acts as I.F. amplifier and second detector.

Short-wave reception depends almost en-
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tirely on local conditions. An efficient aerial
in an unscreened position is essential for
best results.

These high-frequencies penetrate the ionised
layers of atmosphere more readily than
longer wavelengths and are not reflected to
earth unless they strike the layers at a * flat
angle. This means that outside the area
served by direct rays from a short-wave
there is a large ‘ skipped™ area. Hence
short-wave stations cannot be relied upon for
local reception.

Ultra short-waves are those below 10
metres and owing to the low impedance
presented to them by even minute capacities
special circuits are necessary for their recep-
tion and amplification. Onemethod is that of
super-regeneration. In this system a valve is
used in its most sensitive condition, oscilla-
tion, and is ‘“‘quenched” at some high audio
frequency. Sometimes a background note is
audible, but this can be eliminated by a
suitable filter.

Ultra short-wave reception is a very
specialised branch of radio engineering and
circuits, aerials and components are different
to those generally employed. Reception of
the shorter wavelengths is restricted to the
area covered by direct rays. Further reference
to these wavelengths is made in the television
section.

Speakers, Extension.

Most receivers now contain terminals for
the connection of additional speakers. When
terminals are not provided and an extra
reproducer is to be used, ‘two methods of
connection are available. Leads can be taken
from either the primary or secondary of the
output transformer in the set. In the former
case a high impedance additional speaker
should be used. A low impedance speaker
must be employed with the alternative
method.

A high impedance connection is likely to
result in slight loss of high notes if the
extension leads are long. On the other hand
a low impedance output will result in con-
siderable loss of volume unless the leads are
of very low resistance.

Some loss of volume occurs with both
systems when internal and extra speakers are
used simultaneously. When a switch is fitted
to cut out the internal speaker arrangements
should be made so that it is impossible to
run the receiver for more than a few moments
without a load.

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 be derived
from the following formula :—

Optimum Load
Speaker impedance

UUESTON SELECTIVE ANALYZER
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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 impedance is doubled. The
necessary alteration to the effective imped-
ance must be made when applying 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:—

2,000
2 5 =20

With a 4.2 ohms impedance coil and a pair
of 8,000 ohms valves in push-pull, the ratio
[T ==

82,000
iv =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 connect
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.

Record scratch does not necessarily indi-
cate that a moving coil speaker gives good
top response, because very frequently scratch
frequencies come out well, while frequencies
in the neighbourhood of 4,000 to 6,000 cycles
show a distinct drop.

An excellent way of testing the bass re-
sponse of a speaker is to utilise a 50 cycles
mains supply. A true 50 eycle note should
be used. It is easily obtained by connecting
a long length of flex to the input of an
amplifier and bringing it near to the mains
leads. A grid leak should be connected
between the grid and the bias battery.

A true 50 cycle note has a very deep boom
the presence of which can be almost felt.
A good speaker should be capable of produc-
ing this effect.

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
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excellent laboratory method of centring the
coil is to supply a 50 cyele 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.

Matched pairs of speakers are not, as is
sometimes supposed, designed so that one
handles the bass and the other the top.
They should be designed so that their
individual resonances occur at different
frequencics. Both electrically and acoustic-
ally this * levels up ”’ the response.

“ Tweeter” speakers are special types with
very light diaphragms designed to reproduce
frequencies of 5-10,000 cycles and higher.
These frequencies cannot be properly handled
by the large and comparatively heavy dia-
phragms necessary for good bass radiation.
Tweeter speakers are not intended to repro-
duce low frequencies and should be fed
through a filter which eliminates these.

High-note speakers have small diaphragms,
usually of metal, and are fitted with horns.
Moving-coil and piezo-electric crystal types
are available. Rigidity is essential or reson-
ances and * jingles ’ become troublesome.

Some ordinary moving-coil speakers arc
fitted with double diaphragms. Inside the
normal diaphragm is a light, free-edge cone

‘which increases high-note radiation.

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
speaker other than an inductor has any
appreciable radiation at 50 cycles.

Short circuited turns cause loss of volume
and thinness of quality. Defective windings
give rise to scraping noises.,

Loose cone clamps or the edge of a dia-
phragm in intermittent contact with the
cabinet or supporting chassis will give rise
to jingles.

Superheterodyne Principle.

The ordinary method of reception of
broadcast signals consists, first, of ampli-
fying the received energy from an aerial 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.

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
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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
with a source of local oscillations which give
a frequency difference of 100 to 180 kilo-
cycles. This corresponds to a wavelength in
the region of 2,700 metres.

The high-frequency valves in a super-
heterodyne recciver are, therefore, arranged
to amplify not at the incoming frequency,
but at a pre-determined intermediate fre-
quency, such for example, as 2,500 metres.
For this purpose incoming signals are de-
tected by an ordinary detector circuit which
is also used to detect a source of local oscilla-
tions which is tuned to a slightly different
wavelength from that at which reception is
desired.

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
of 2,500 metres. The output of this detector
valve is then amplified by one or more
H.F. pentode 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 so 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 variabls
tuned circuits, since the amplifier always
operates at the same frequency or wave-
length.

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. In 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-
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quency plus or minus the modulated fre-
quency.

For example, a 800 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,
that is those produced by the high speech
frequencies, will only be received at far
smaller strength. Accordingly, distortion
is 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 substantially 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

BUESTON SELECTIVE ANALYZER
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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-
flciently great unless a large amount of iron
is employed. 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
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 63. 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 wirc-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
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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
seecondary 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-volt accumulator.

Tuning Indicators.

Tuning indicators are used to show when
the carrier frequency is being received at
maximumstrength. That is, when the receiver
is tuned to the centre of the group of fre-
quencies compriging a transmission. Distor-
tion of audio frequencies should then be at a
minimum. Tuning indicators may be electro-
mechanical or electronic. The former consist
of a sensitive current meter movement and
sometimes the pointer is used to reflect a
light beam or cast a shadow. The movement
is connected in the anode leads of valves
whose anode current varies with thestrength
of the received signal.

Electronic types consist of a small gas
discharge tube containing three electrodes.
A *“striking ™ voltage is applied between
two of these and a control voltage applied
to the third draws a column of light up the
tube. The length of the column depends on
the voltage and this in turn is obtained from
an anode circuit in such a way that it depends
on the received signal.

Teconomicslly correct
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RADIO SERVICING—4

Valves, Mains.

Mains wvalves usually employ a flat
tube coated with an electron-emitting sub-
stance. The tube is heated by means of an
insulated hair pin which takes the place of
the ordinary filament.

On switching 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 the heater winding to the earth or
common cathode connection.

Valves, Testing.

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 fillament 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 filament 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 applied. The value 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-
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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
manufacturers for their examination. There
is frequently a few milliamps difference
between the actual recorded values and those
of the maker’s curves.

If the anode current at the correct grid
voltage appears correct and a valve still
fails to give the presumed amplification, the
slope and amplification factor can be roughly
checked in the following manner.

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 mav be greater than
the maximum for which the valve is rated.

F1a. 24.—A <imple eircuit for obtaining a fairly
accurate measurement of the amplification factor
and slope, or mutual 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

LUESTON SUPER OSCILLATOR
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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
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 accouat 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 introducing
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 elfective amplification factor could
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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 coustruction is diiferent from the
normal type, and the properties 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.

It is essential to run the valve at the correct
screen and anode voltages, and a little more
care is mecessary 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 wound and composition. Wire
wound volume controls rarely have a value
much greater than 59,000 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.

The resistance of the control can be
measured by any resistance measuring ar-
rangement. If the degree of contidl 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.

DESIGNED FOR THE JOB
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VALVE CONNECTIONS

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 namec 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-

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 ; 0.A.=oscil-
lator anode; D.A.1, D.A.2, D.A.83=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-

tinental, may not fit a corresponding British ﬂjsated with the mzﬁe “A.l,” while “C.G.2"
is associated wi

valve-holder.

. AvL

This diagram shows the arrangement of the pins on the bases of valves made by

members of the British Radio Valve Manufacturers Association.
(lett to right) four, five, seven and nine pin types.

The bascs are
The numbering 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.
Pros CoNNECTIONS.
Valve type. a3 i Top.
1 2 3 4 5 [ 9 8 °

Triode, B . A ca F F — - — = = -5
i ¥ hibn! A ca H I o — — = - -
M (A.0.-D.C) M — — H bi{ c A — = ca

Soreen grid, B . BG ca P b4 — — — — —_ A

P 8G o] H F: | (] - — — ._. A

H.F. Pentode, 1 AG caG P ¥ —_— —_ — = — A

& B Met ca 8 b ¥ —_ 86 — == A

4 M AG ca H H o = = — = A

e M Met oG 8 H = ] AG - — 7
Heptode, B . OA 0G 5G* b ¥ = A ES = ca
) M ., OA [e]¢3 8G° H H (3] A —_ —_ cG
Octode, B .. OA ele] AG* F P — A —_ —_ (57}
ERl ... & 0A oa AG* H H (4] A = g oG
HLF. pentode triode, B AG A 8 P P —_ 0A oG Met cG
" " AG A 8 R H c 0A o6 Met, oG
Double diode, B oa DAl DA2 P P —_ — = ] — ~E
-~ .. DAl DA2 H F:4 Capd M — - - . .
Double diode triode, B A DAl F b4 DA2 — — — —_ —
< . M .| Da Met DA2 H H [} A — ol ca
Double diode pentode, M .. DAl A DAz H H [+ AG —_ — o723
Double diode H.F, Pen. .. AG A — H H [4] DAL DA2Z M oG

Bingle diode tetrode, M — o6 86 H " o DA A = A
Triple diode triode, M DAl DA3 DA2 H H c A e sy ca
o " Q DAl DA2 — b § H o A DAS M ca
Class B, B cal oae A2 1 r » - Al — - —
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B.R.V.M.A. BASES—continued.

Prx CoNNEcrioNs,
Valve type. Top.
1 2 3 4 5 6 7 8 9
Double pentods, B .. oo cal G2 A2 F F AG Al — —_ —
" . . OGl Al AGl r P — AG2 A2 (o] -_—
Output pentode, B .. Y A oG F F — — —_ —_ —_ AG (alde)
o B .. x A oG P r AG —_ —_ — —_ —_
= M., .| a oa b: ¢ H ] — = — — | AG alde)
B M .. 50 —1 oG AGQ H H (o] A — — -—
Rectifier, haif-wave .. - A — ¥ ¥ — —_— —_ - —_ -
- tull-wave .. e Al A2 , P — - — — -5 =
universal .. . —~t Al (o) § b: ¢ H 02 A3 — —_ —
Barretter lamp "% ol —_ —_ F r — — — —_ — —

t In Marconi-Osram A.O.-D.C. range (1) is heater ceutre tap for series or parallel operstion.

CONTINENTAL BASES.

PI1x CoNKECTIONS,
Vaive type. 2 Top.
1 2 3 4 [ (]

Triode, B . .. “ . . A ca r ¥ — - -
5 (. .e . oG C H H A —_ s

Ontpu'. pentode, M 6o co 50 ca AG ¥ by A — —
Screen grid, M .o . . BG (o] H p: ¢ A — oa
Screen grid, M and B .. .. .. ) ] H b4 VO | BG ca
Double diode triode, M o0 00 D1 (] p: ¢ p: ¢ A D3 ca

Output pentode, M md B .. o AGQ (o] H H A oG _

Rectifier .. &= oo a1 Al p: ¢ H A3 Cc2 —_

These bases are (left to right) four, five and six pin Continental types, and the *“ P **
and *“ V’’ type Mullard universal side-contact bases, respectively.

MULLARD UNIVERSAL VALVE BASES.

CoxracTs.
Valve type. Buse. Top.
1 2 3 4 5 L] 7 8
HF pentode P Met H p: ¢ c 8 —_ AG A oa
Octode P Met H H o [1 2% oae AG A [+]¢}
Tricde P Met p: 9 p: ¢ o = = o= A ca
Double diode v Met H H (o] Dal - —_ —_ DA2
Output pentode P — p: 4 H (o} —_ — AG A oa
Rectifier full-wave .. P - p: 4 H C Al -— — A2 =
.  hall-wave .. P — H H (o] —_ — — A -
.,  voltage-doubler P [+:3 H H c2 Al — — A2 —_
HIVAC MIDGET VALVES.

- [

Pyx CoNNE' TIONN. 4 <

Valve Type. Top (o]

1 2 3 4 5 ©0 4o 0\!
1 © o (o]e)
& 2 3
Sereen-grid, B, - = 0a F T — A

Trlode, B. 4 ca ¥ 3 — B

Ontput-pentode type, B. .| A b ¥ 8 ce - Four and five-pin Hivace
midget bases.
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B.S.S. 613 INTERFERENCE

Recommended circuits for the suppression
of radio interference as well as standards for
the components to be used are contained in
the British Standard Specification which
has been produced by a committee of repre-
sentatives of the R.M.A.,, R.CM.F.,, B.B.C,,
G.P.O., National Physical Laboratory, I.E.E.,
B.E.A.M.A., and other associations of the
clectrical Industry.

Measuring apparatus and permissible
limits of static are to be dealt with in a
further specification, but the contents of
this specification are such that there is no
longer any need for suppression work to be
held up.

The standards are in entire agreement with
the R.C.M.F. standards published in August,
1934, and several members of the R.C.M.F.
are in a position to supply suppression equip-

Filter

ment in accordance with the specification.
Retailers and engincers ordering equipment
should specify that it must comply with
B.S.S.613.

Under the spccification condensers for con-
nection across 250 v. A.C. or D.C. appliances
must withstand a 1,500 v. D.C. test between
terminals and a 1,500 v. A.C. test between
terminals and metal casing.

Condensers for connection between a 250 v.
appliance and the casing of the appliance or
an earth terminal, for connection across a
500 v. D.C. appliance or between the appli-
ance and its casing (or earth), for connec-
tion between a 500 v. A.C. appliance and its
casing (or earth) must be capable of with-
standing a 2,250 v. D.C. test between ter-
minals and a 1,500 v. A.C. test between
terminals and casing.

Circuits for Silencing

L
P ~ STV
A P = )
4 R e §
Fig. . Fig. 2
= Phase
E J_CB E 2=
2 F‘rame)ﬂ_:l_ce f ==Ca
= ¢, Neutral
Fig. 5 'Fig.6.'5,-’
T L
. LI g .E"ﬁ—’wm—%:—"g
k= £ ==C : 3
& | =t S Fild TP el 2
Fig. 84y = Fig S
Pl:,ase . g Iz
c = f
R JOE DTSN
eutral 2 d 1
—1—-» :
“—a_f. i s
Fig 14 - <3333y 2
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SUPPRESSION DEVICES

Condensers for connection across 500 V.
A.C. appliances shall be tested at 3,000 v.
D.C. between terminals and 2,000 v. A.C.
between terminals and casing.

R.F. inductances are standardised in seven
values from 100 to 10,000 microhenrys, and
they shall be capable of withstanding a test
voltage of 2,000v. (R.M.S.) between wind-
ings and between windings and earth.

Other regulations deal with the construc-
tion and other electrical properties of the
condensers and chokes.

In addition to the recommended circuits
and tables of values reproduced herewith the
specification contains simiilar information
dealing with commercial apparatus and plant.

In the tables given overleaf on page 96
the letters A and B appear following the
letter C. ¢ A ” indicates that the condenser

must comply with the regulations concerning
condensers which are connected to one or
both poles of the appliance, but are isolated
from the case or any earthing terminal.
“B ™ indicates the condenser must comply
with the tests for condensers which are
connected to the casing of the appliance or
any earthing terminal.

Where the cases of appliances cannot be
earthed and are accessible to users, the values
of condensers connected to the cases should be
restricted to those shown in columns 5 and 6.

The specification is entitled ¢ British
Standard Specification for Components for
Radio-interference Suppression Devices (Ex-
cluding Devices for Traction Equipment )’
and is known as B.S.S. 613. It is available
at 2s., or 2s. 2d., post free, from the British
Standards Institution.

Various Electrical Appliances

L
< LT -
‘g Ca :__EEW— ‘é E $ C %
a L Co o a | o
Xe.
Fig 3 frame Fig. 4.
L jis
N - mve o i T I T~
[ ==0(qa e g ! e
a d
g Fame L 2 & Té L 2
PSR W7y 1 - 47 CYIG -~
8
ng.7‘ ':?E- Fig 6@)
Vibrating Contact L
. - - —— D ARCR
ey 1) u~<——0—ﬁ ool S o]
§ —mev-l C % _‘.‘5 L—ﬁ-——i :%’ClA %
D..‘ R A )_Z a. C’?A‘ 55%_:th
! :%: C 8
Fig 10 +Fig Il
Reading from left to right, across the opposite page and thi{;,
here are the circuil arrangements which are referred to by their
figure numbers in the tables overleaf on page 98. The meanings
of the code letters used in the diagrams and tables are explained
in the text matter above.
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INTERFERENCE SUPPRESSION—(contd.)

Domestic and other Small Appliances up to | h.p.

.Appmé)‘rriaut& Filter Suggested Values of Components.
1
(see Diagram). Fraines not earthed.
e T With earthed it
salor | D.C. Frames. Universal or A.C. DC.
AC.
1 2 3 4 5 6 7
Fig. Fig.

Electric Toys, Fans,
Floor Polishers.
Gramophone
Motors, Halr Dryers
and Clippers, Re-
frigerators, Vibra-
tors (body and face)
Vacuum  Cleaners,
}SVashing Machines,

If the values shown
in columns 5 and 6
do not give sufticient
4 5 [CA=CB=0.1-1mfd!CA=0.1 m{d. Cb=0.1 mfd. suppression use
Cn=0.01 mfd. fllter No. 7 with
L=500-5,000 mH.

cd 2 F

ells, mains or bat- 10 10 [Ca=0.1mfd. Ca=0.1mfd. ; Ca=0.1-1mfd.; |Only affects receiv-
tery operated. R =50-200 ohms.|R =50-200 olms.|R = 50-200 ohms.|ing sets in the same
premises.
ElectricClocks, other 10 10 |CAa=0.1mfd.; Ca=0.1 Ca=0.1-1mfd. ; Synchronous Clocks
than synchronous. R =50-200 ohms.|R =50-200 ohms R =50 200 ohms, jare non-interfering.
Electric Clocks, hav- 4 5 |Ca=CB=0.lmfd. (Ca=0.1mfd.; 0.1mfd.
ing tI;‘xmke -and-break Ce=0.01 m¢d
contacts,
Heating Pads with{10 or 11 11  |Cla=C3B=1mfd;|Ca=0.1mfd. ; Cla=C3B=1lmfd ;|The alternative com-
thermostats. C24=01mfd.; |R =50-200 obms.|C2A=0.1mfd.; |ponents should be
L =2000mH, L =2.000mH. (tried in the following
order : C2a
C2A CIA+LSB L.
H.F DMedical Ap- 8 -— [{CA=Cp=1-2mfd.; — = Also requires com-
paratus, (aor b) L =2,000 mH. plete screening of
apparatus and
patient.
tary Converters| 6 or 8a | 1 or 2 {CA=CB=1-1 mfd. — — A.C. and D.C. sides
(D.C. to A.C.). L= 500-5,000 mH, should both be
corrected.
Rotary Rectiflers ..| 14 or 15 — 1CA=CB=1-4mfd.; — = In severe cases
L1=500mH ; machine must be
L2= }200 -10,000 screened,
Sewing Machines .. Ca=0.1-0,5 mfd. ;|CA=0.1-.5mfd. : [Ca==0.1-.5mfd.; |[Frames of Controller
Cs=0.01-0,1 mfd. |Cp=0.01 mfd. CB=0.01 mfd, and Motor should

be bonded together,
aud.. if required, a
0.1 mfd. condenser
connected BCross

controller.
Water Heaters, with 8 2or 3 [CA=CB=1mid, ; = Suppression seldom
thermostats, (a or b) L =2,000mH. required.

Independent Suppression Devices on Listeners’ Premises

Appropriate Filter
Circuit
{sce Diagram).
Item. Suggested Values of Components. Remarks,
Univer-
8al or D.C.
1 2 3 4 5
Fig. Fig.
Set-supply Fillers:
H.F. Filter 50 9b 9b Ca=0.1-1.5 mld CB=10.01 mfd. ;
L=5,000-10,000 mH.
L.F. Filter 00 — — 2H fron core inductor in one main| Only used for D.C. mains from
and 4 mfd. condenser across mains, mercury-arc rectifiers,
on recelvmg set side of inductor.
Mains entry Filters | 6 or 8a | 1,20r 3| CA=CB=1mfd.; L=500 mH. Placed as near malns switch as
or 8b possible,
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ELECTRICAL FORMULA & DATA

FOR D.C. CIRCUITS.

Ohm’s Law.
E
I=§ E=IR R= i
Power,

Power (watts) = E.M.F. (volts) x Current

(amps.).
FOR A.C. CIRCUITS.

Current in A.C. circuit containing Indue-

tance (L) only :—
B

- wh

Current in circuit with Capacity (C) only :—

I=wCE.

Current in circuit containing Resistance,
Capacity and Inductance in series :—

I E
e (=)

w=2qf,

Impedance.
== T 2l
Impedance Z= \/R’ + (wL it )
wC
Reactance.
Reactance X = (wL - -I-)
wC

True Power  EI cos ¢
Apparent Power = EI

RESISTANCES, CAPACITIES AND

INDUCTANCES IN SERIES AND
PARALLEL.

Power Factor =

Units. I Series Total. l Paraliel Total.
Resistances . Re 1
1 1 1
T, T3 | R=r1tr73 n + 1'_, el o
Capacities 1
Cy, C.. C C=..l_+_1_+ diC=C14C, +Cs
L Yy U3 €' G, G
Inductances : L=+
T— oo
1, 12' i3 L=11_» +‘a'+15 i l.

AUTO BIAS RESISTANCE.
Bias resistance is given by the expression—

=% where Eg=Bias volts and I, anode
A
current. !

The values are obtained from the valve
makers® data.

ANODE VOLT DROP RESISTANCE.
The value of the volt drop resistance is
given by the cxpression—

Reec it

where V, equals the II.1. 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 = Vm' 'vv
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 elose wound on a
cylindrical former, the inductance is given by :
L=n*d*ntK,
where d=diameter of coil in cms.;
I=length of coil in cms.; n=number of
turns per cm.; K=factor depending on the
ratin of diameterto length of coil ; L=indue-

tance in micro-henries.

d d

T K. T K.
0-00 1-000 1-5 0-595
0-10 0-95¢ 2:0 0-526
0-20 0-920 25 0-472
0-30 0-884 8-0 0-429
0-40 0-850 40 0-365
0-50 0-818 50 0-320
0-60 0-788 6-0 0-285
0-70 0761 70 0-258
0-80 0735 80 0-237
0-90 0-711 90 0-218
1-:00 0-688 100 0-203

For a single-layer close-wound coil, the coil
of maximum inductance from a length of
wire is given by—

Diameter
Length
Capacity.

In a parallel metal plate condenser capacity
is given by—

C (ems.) =

= 24,

nkA
4nd’
where n-—=number of sheets of dielectric,
k=specific inductive capacity of dielectric
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with air as unit; A=area of one plate in
sq. cms., and d=distance between plates.

Charge held by condenser 18 Q (coulombs) =
C (farads) x V (volts).
WAVELENGTH AND FREQUENCY.

Radio waves travel at 300 million metres a
second.

Wavelength x Frequency = Velocity.
800 million

Frequency
{cyeles per sec.)

Wavelength =

{metres)

FOR OSCILLATORY CIRCUITS.
Wavelength of a circuit LC is given by :—
A = 1885¢/LC
where A is wavelength in metres, L is

inductance in microhenries and C is capacity
in microfarads.

Resonant frequency of a aircuit LC is
given by :—
i, =
2my/1.C
where f is cycles per second, L is inductance
Iin henries and C is capacity in farads.

VALVE ANODE DISSIPATION.

The anode dissipation of a valve Is given
by the expression:—
_I3E,

WS 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 =

=
0
P
o
€ o
> 7 £9:0
2 o«
o o
=4 Eg = WORKING
- VALUE
a A
»
©
m
z
ﬂ
B ¢
ANODE  VOLTS o
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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 (u).

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 :—

¥ [l
- m.a./v.

Fluzx Density and Permeability of Iron.
g Flux Density
Permeabillty. = Magnetising force
B

r=F
IRON CORE INDUCTANCES.

The inductance of an iron core is given
by the expression :—

47'T? uA 10-*
1

f.e.

Ly =

where = equals 3.14, T* equals thé turns,
1 equals the permeability, A equals the cross
sectional area, and ! the magnetic length.
The magnetic length is measured on a
transformer stamping as dotted in the dia-

P PN

AT '

DG
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
(2x +2y). ,

The area 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
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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 cross-
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 :—

1
—_— == 4 -8
T 4-44 10-* fAB

where f 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
Speaker Impedance

Both values are in ohms.

Optimum load is obtained from the valve
manufacturers’ data, and is approximately
equal to two to three times the valve resist-
ance.

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
E
I . 8
N = 10 log P, or 20 log E,

where P, and P, are relative powers or Ea
and E, relative voltages.

EQUIVALENT TEMPERATURES.
9
F = C 482

5
C = =(F-82)

F = Fahrenheit scale.
C = Centigrade scale.

RESISTANCE OF WIRE.
b

R = f_dl

R == resistance

! == length of wire

p = resistivity

d = diameter

Sectional area of a wire «= 7854 d?
where d = diameter

where

99

COMPARATIVE RESISTANCES.

Resistances of materials taking that of
copper as uait,

Aluminium 1-6
Brass 4-4
Concondin . 60
Constantin . 30
Eureka ... 29
German Silver .. 13
L ”» 18-
Gold 15
Iron 8-2
- 7-4
Kruppln . 526
Manganese Copper . 62
Manganin . 26
Mercury . 59
Neusilber - . 28
Nichrome 55
Nickel ... . 44
Nickel Steel . 18
” ” . 465
Nickeline . 20
. 27
Phosphor Bronze 44
Platinoid o3 20
. 81
Platlnum . 638
Rhcostan . 80
»” . 62
Silicon Bronze ... 1-3
Silver . 94
Steel .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
Specifio Parts by Partsby
Gravity. Volume Volume.
1.300 45 10
1:280 5-6 10
1275 6-25 10
1-260 8-5 10
1:250 8-75 10
1-835 acid.
1:400 156 10
1:350 19-5 10
1-300 247 10
1:290 260 10
1-280 27-5 10
1270 290 10
1-260 800 10
1'250 82-2 10
1'240 840 10
1-230 36-0 10
1-225 37-2 10
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BARE COPPER.
1 [l
Ohms Length ] Weight ApDprox.
8.W.4. Diam. Section Area. per daer per Ohms per lb. safe
1,000 yda. hm. 1,000 yds. current.
ins. 8q. in, ins, oz3. in ampa.
50 -001 | -00000079 30,570 | 1-18 145 | 8,365,000 -003
49 ‘0012 l -00000113 21,230 1-7 -209 1,623,000 -005
48 ‘0016 -00000201 11,941 3:02 -372 513,500 -008
47 -002 -00000314 7,642 471 -581 210,300 012
46 0024 | -00000452 5,307 678 -834 101,440 02
45 -0028 ‘00000616 3,899 9-24 114 54,750 ‘025
44 ‘0032 -00000804 2,985 | 1077 | 1:49 82,000 03
43 -0036 :0000102 2,359 15-26 1-88 20,040 ‘04
42 ‘004 +0000126 1,910 18-87 2.82 13,146 05
41 ‘0044 -0000152 1,578 22.81 2-81 8,978 ‘06
40 -0048 -0000181 1,326 2715 8-35 6,340 07
yards. |  Ibs.
88 006 | -0000283 849 1-18 827 2,587 -1
a6 ‘0076 ‘0000454 529 1-89 525 1,008 -15
34 0092 | -0000665 361 277 ‘769 469-8 25
32 -0108 -0000916 262 8-82 1-06 247-4 4
30 ‘0124 -000121 199 5-08 1-40 142-35 5
28 +0148 -000172 189-5 7-18 1-99 70-14 7'
26 018 000254 | 94-3 l 10-6 294 82-06 10
24 ‘022 -000380 63-2 15-8 4-4 14-366 1-5
22 028 000616 89, 256 7-12 5-475 25
20 ‘036 ‘00102 238 42-4 11-8 2-004 4
18. -048 -00181 1327 | 754 20-9 684 7
16 064 -00822 746 | 1346 87-2 -2 13
14 ‘08 -00508 4-78 208 581 08216 19
12 -104 ‘0085 2-83 858 928 02877 28
10 -128 ‘013 1-87 | 585 148-8 ‘012537 | 35
RESISTANCE WIRES.

Beacon Wire. Iron Wire. German Silver.
dauge. ,gi,“;’a ggﬂ; C::;nt 1(?3(’)1(’)‘“ Current. l%%l(l)‘;t Current.
8 067 | 55 157 2-4 47 68 | 30
9 ‘083 | 6-5 13-4 3-1 ] 40 87 26
10 104 8 124 38 37 11 24
11 134 95 109 48 33 14 22
12 159 12 95 6-1 28 17-83 19
13 205 155 8-1 7-8 24 21-6 16
14 270 20 67 98 20 27-4 18
15 330 25 57 12-2 17 34-7 11
16 422 81 4.7 155 14 44 1}
17 540 41 3-8 195 11 55-3 8
18 ‘750 55 2-9 28 8 7 6
19 1-04 | 83 2-0 39 6 112 4

20 1:33 100 17 48 5 188 35
21 1:66 125 14 62 4 176 3
22 2:15 164 | 1-05 79 3 224 2
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SINGLE COTTON COVERED.

8.W.G.

40
38
36
34
32
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

49
48
47
46
45

42
40

Total |

thickness
of covering
in mila.

Turns
per inch.

112.5
100
86-2
70-5
63-3
57-5
50-5
435
37
298
241
18-8
141
114
9
74

: Turns
per
8q. inch.

26,600
10,000
7,430
4,970

| 4,010
3,300
2,550

| 1,802
1,369
888

| 581
335

198

130

81

54

Yards
per ib.

3,910
2,550
1,610
1,280
835
634
452
811
219
134
81-7
46-8
26-1
16-9
10-3
8-63

SINGLE SILK COVERED.

bl bt fud ek kb

Giscidogocacots CORIDOON

€0 DO DO DO pmd b bt ot bt bt i bt

<1 & Croto 0 G 1D

312
278
250
227
192
164

137

112
95-2
82-6
73
621
51-8
42-5
83.8
26-3
20

15

838
714
526
435
357
303
270
217
182

97,300 |

77,300
62,500
51,530
26,860
26,900

18,770 |

12,540
9,060
6,820
5,330
3,860
2,680
1,810

[ 1,090
692
400
222

694,000
510,000
’ 277,000
189,000
127,500
91,800
72,900
47,100
33,100

per oz,

101

DOUBLE COTTON COVERED.

L

¢

B.W.G. ¢ cgvgrl‘;g' perino.h.

in mils.

40 7/9 | 78
38 7/9 715
36 | 7/9 64
84 8/10 55
382 | 8/10 | 305
30 | 8/10 | 47
28 | 8/10 42
26 | 8/10 | 387
24 8/10 32-8
22 9/11 26-3
20 9/11 217
18 9/11 17-3
16 | 10/12 18-3
14 | 12/14 10-75
12 | 12/14 85
10 12/14 71

1,875 47 l 2.2
1,000 46 2.2
752 45 2.2
599 44 | 22
387 12 2-2
276 40 | 25
per Ib.
2,871 38 | 2:5
1,815 36 2:5
1,250 34 2-5
912 32 | 25
695 80 | 25
488 28 2:5
832 26 2:5
222 24 3
187 22 38
833 20 3
468 18 3
26-4 16 4
|
ENAMELLED.
per oz,
6,480 38 10
3 36 1-0
4,510 34 1.0
2,540 392 1-2
1,630 gg ;g
1,128 o ke
835 24 2.3
642 22 2-5
20 2.7
41 18 27
286 16 35

238
217
200
185
161
137

118
90-1
855
75.2
67-1
57-8

| 488
40
32-2

l 25-6
19.6
147

I 143

116

98
833
785
60-1
50-5
41-1
828
{ 25-8
19-7
148

Turns

8q. inch.

6,080
5,110
4,010
3,020
2,550

| 2,210

1,790
1,400
1,043
692
473
299
177
115
72

50-3

DOUBLE SILK COVERED.

56,600
47,100
40,600
34,200
25,900
18,800

13,900
8,120
7,310
5,650
4,500
8,340
2,380
1,600
1,040

655
384
216

20,450
| 18,450
9,600
6,840
5,400
3,610
2,550
1,650
1,080
666
388
219

Yards
per Ib.

8,456
2,287
1,477
1,024
755
587
422
204
203
129
79-4
454
25-6
16-6
9-09
6-58

per oz.
1,190
871
875
536
358
258
per b,
8,760
1,750
1,220
887
875
478
325
218
134
82.5
46-3
261

perib,
2,810
1,840
1,202
| 915
694
488
830
221
137
833
46-9
20-4
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Supply Voltages in Great Britain.

By Courtesy of ‘“‘The

Abberlady . 2304 | Aldborough
Abberton 2304 | Aldeburgh
Abbey Wood 2004 | Aldeby ..
2204 | Ald A o
Abbeytown .. 230A | Alderley Edge ..
Abbots Bromley 2804 | Aldersey
Abbots Langley 200A { Aldersford
2404 | Aldershot
Abbots Leigh .. 2304
Abbotsham .. 2304 | Alderton
Abbotsker“ell . 2004 | Aldford . .
Abdie . 2504 | Aldham .
Abemngell . 230c | Aldridge
Aberayron . 230c¢ | Aldringham
Aberbargoed .. 230A | Aldwark
Aberbeeg .. 2500 | Aldwick
Abercanaid .. 2604 | Aldwickbury
Abercarn .. 2304 | Aldwinkle
Abercave .. 2400 | Alexandria
Abercynon .. 2304 | Aley Green
Aberdeen . 2200 | Alcombe
2304 | Alford ..
Aberdour 2504 | Alfriston
Aberfan 2504 | Algarkirk
Aberford 2304 | Al
Abergwili 2304 | Alanton
Al f 2304 | Aller
Abersychan 2304 | Allerton
Aberthin 2804 Bywater
Abertillery 2604 | Allestree
Abertridwr 2304 | Allhallows
Aberystwyth 220c | Allington
Abingdon .. 2804 | Allithwaite
Abinger .. 2304 | Allonby
Abinghall 2304 | Alltwen . . i
Abington Almondsbury ..
Piggotts 2404 | Alne ok,
Abram .. 2304 | Alnesbourue
Abthorpe 230A | Priory
Accrington 2304 | Alp! n
Acklam . . 23804 | Alresford
Ackworth 2304 | Alston .
Acle 2304 | Altham
eomb N'lnud) 2504 | Althorne
Acomb orks) 2304 | Altofts .
Acresford . 2304 | Altrincham
Acton (Ches.) .. 2204
Acton (London) 2300 Alva ..
A | Alvanley
Acton (Staffs.) .. "SOA Alvaston
Acton Grange .. 2504 | Alverdiscott
Addiewell . 2304 | Alverstoke
Addingham . 2304 | Alverthorpe
Addington . 2304
Addington Great 2304 | Alverston
Addington Little 2304 | Alwalton
Addlestone .. 2004 | Alwoodiey
Adllngbon (Ches.) 2304 | Amberley
Adlington Amble ..
(Lancs.) 2304 | Amblecote
Adstock 2304 | Ambleside
Adstone 2304
Adswood .. 230a | Amersham ¥
Adwick-le-Strect 2304 | Amersham HIll. .
Agden .. 2504 | Amesbury .
Aglionby 2804 | Amington
Ahewas g:}sga Ammanford
Aikton A
Ailsworth 2304 | Ampthill
Ainsworth 2304 | Ancrum
Airdale .. 2304 | Anderton
Airdrie .. .. 2400 ﬂd(iver
Airmyn . . .. 2304 erley
A.'m.hyn.. 2504 Angmerln;,
Akeley .. 2304 | Aniaby .
Albrighton . 2304 | Annables i,
Albury .. 2304 | Annfield Plain . .
Alby-with- Ansley ..
Thwaite 2804 | Anslow ..

. 2304
. 200c

2304

. 2004

230c

.. 2304
. 2304
.. 2100

2304

.. 2804
.. 230A
.. 2304
. 230A

Practical Electrician’s Pocket Book.”

Anstey
Anstey Pastme
Anston ..
Anstruther
Ansty ..
=
ppleby
Appledore
Appleton
Apuldram
Arbroath

Arbury ..
Ardingly
Ardleigh
p
e
Argoe({
Arkendale
Arkholme
Arkley ..
Arlesey ..
Arlington
Armadale
Armitage
Armt.horpe

Arnes!
Amold (Notts )
Arnold (Yorks )
Arnslde . .
Arrad Foot
Arthington &
Arthingworth ..
Arundel
Ascot ..
Ascott ..
Asfordby
Ash Bank
Ashburnham
Ashburton
Ashby-de-la-
Zouch. .
Ashby Folville .
Ashby Magna .
Ashby Parva ..
Ashby-with-Oby
Ashby Woulds .
Ashford @

.. 2304 A
. 2304
.. 2304
. 220A

Ashlngdon
Ashington
Ashley (Ches.) .
Ashiey (Shrops.)
Ashley Green ..
Ashow ..
Ashtead .
Ashton (Ches.) . .
Ashton (Lanes.)
Ashton-in-
Makerfleld
Ashton-on-
Ribble 3
Ashton-under-
Lyne ..

Ashton-upou-
Mersey ..
Ashurst (Hauts.)
Ashurst (Keot). .
Ashurst Wood ..
Ashwell (Herts;

Ashwell (Leics
.zshwellthorpe

Askwith o
Aspatria

. 2504

L. 230
. 2304

. 2504
230A
2304
. 2304

.. 2304
. 2304

2304

.. 2304
.. 2200
.. 2404
.. 2304
.. 2302
.. 2304

. 2404

. 2404
. 2504
2504
2504
2304
. 2504
2304

2304
2004
2504

. 280c

2304
230a

. 2804
. 2304
. 2400

2404

2404

2304
2204
2304
2404
230A
. 230a

. 2304
.. 2204
.. 280a
.. 2304

2304

. 230a

Aspenden

Aspley Guise

Aspley Heath ..
Beds,

Aspley Heath
(Warwicks.)
Aspull
Astcote
Astley (Lancs. )
Astley
(Warwicks.) ..
Aston (Herts.) ..
Aston (Lancs.) ..
Aston(London)
Aston (Staffs.) ..
Aston Clinton ..
Aston-cum-
Aughton .
Aston Flamville
Aston Grange ..
Athelstoneford . .
Atherstone
Atherton 3
Attleborough ..
Atworth. .
Auchencairn
Atworth. .
Auchencairn
Auchendinny
Auchenheath
Auchlineck .
Auchterderran ..
Auchtermuchty
Audenshaw
Aughton
Austrey . .
Austwick
Aveley .. dg
Aveton Gifford. .
Avonbridge ..
Awlescombe
Axbridge
Axminste;

T
Aylburton
Aylesbury
Avylesford
Aylsham
ynho ..
Ayot St.
rence
Ayr

Law-

Babraham
Bache ..
Backbarrow
Backford
Backwell

Y
Baddeley .
Baddesley Ensor
Badgemore
Badgeworth
Badshcult Lea

.. 2404 ! Balham .. 20564
. 2304 230A
Ballater 220¢
. 2304 | Ballaugh 230A
Balmaclellan 2304
. 2304 | Balmerino 2504
. 2304 | Balmore. . 2404
. 2304 | Balsall Common 2304
23804 | Bampton .. 2304
Banavie 1500
2504 | Bangor .. 2304
2404 | Banningham 2304
2504 | Bannockburn .. 2504
2404 | Banstead 2304
2304 2304
2204 | Banwell 2304
Bapchild 230A
. 2304 | Barassle 2404
2504 | Barbon .. 2304
2504 | Batby .. 2304
2804 | Bardney 2304
250 | Bardon .. 2604
. 2404 | Bardsea 230a
2304 | Bardsey . 230A
.. 2804 | Bardsley .. 2404
. 2304 | Barford (Norfolk) 2304
.. 2304 | Barford
. 2304 (Warwicks.) .. 2604
. 2304 | Bargeddie .. 2404
. 2404 | Bargoed 2304
. 2404 | Barkby .. 2504
2504 | Barking 2804
250A | Barkisland .. 230A
.. 2304 | Barkley Thorpe 2404
. 2304 | Barkston . 280a
.. 2504 | Barkston Ash .. 2304
. 230A | Barkway 2404
2304 | Barlaston .. 2304
2404 | Barlborough .. 2504
2504 | Barlby .. .. 230a
2304 | Barlestone . 250A
230a ley .. .. 2404
2504 | Barleythorpe .. 2304
2304 | Barmby Moor .. 2304
2204 | Barming .. 2304
220c | Barmbarrock .. 2304
2304 | Barnby .. .. 2304
2304 | Barnby Dun .. 2804
2304 | Barnby Moor .. 230a
Barnes .. .. 2100
2404 | Barnet .. . 2404
2404 2400
240c | Barnham 2304
Barnham Broom 2304
Barnoldby-le-
Beck .. .. 2304
2404 | Barnoldswick .. 2304
2304 | Barnsley . 230¢
230a 23,4
2304 | Barnstaple .. 2300
2304 | Barnton . 2204
2304 | Barnwell All
2304 Saints . 2304
2304 | Barnwell St.
2304 Andrew 2304
2504 | Barnwood .. 2304
304 | Barrow (Ches.) .. 2304
2104 | Barrowby .. 2304
2304 | Barrowfield 2404
2804 | Barrowford .. 230a
2304 | Barrow Gurney 2304
2504 | Barrow-in-
2304 ] .. 220¢
2404 2204
2304 | Barry .. 2304
2304 | Barrymarbor 2304
2404 | Barsby .. 2304
2304 | Barston . . .. 2304
2304 | Barton (Beds), .. 2404
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Barston (Ches.).. 2304
Barton (Lancs.) 2304

Barton (Somst.) 230A
Barton Mills .. 220¢
Barton-on-

Humber .. 220c
Barton-on-Sea .. 2304
Barton St.

David. . .. 2304
Barton- Sea.gtm e 2804
Bartou-under

Needwood .. 2304
Barwell .. 2504
Barwick .. 230a
Barwick-in-

Elmet. . .. 2304
Basford . . .. 2304
Bashall Eaves .. 2304
Basing .. 2304
Basingstoke 2300

2304
llassmgboume . 4404
Baston .. . 2304
Batcombe 2304
Bath 2300
2304
Bathampton 23804
Batheaston 2304
Bathford 2304
Bathgate 2304
Datley .. 2200
2304
Battersea 2300
2304
Battle .. 2304
Batts Corner 2304
Bawbur; 2304
Bawdeswell 2304
Bawdsey 2304
Bawtry 2304
Bayford 2404
Beachy Head 2304
Beaconsfleld 2304
Beal .. 2304
Beaminster 2304
Te 2304
Beare Green 2304
Bearley . 2504
Bearsden 2404
Bearstead 2304
Bearstones 2304
Beanfort 2400
Beaumont .. 2394
BeaumontLeys 2404
Bebington .. 2304
Beccles . . 2304
Beckenham 2004
Beckermet 230A
Beckington 230a
Beckley . . . 2304
Bechthhshmv . 2304
Beddingham 2304
Beddiugton 2054
2304
Bedfont 2004
2304
Bedford 1054
2104
Bedhampton 230
Bedingham .. 2304
Bedlars Green .. 2404
Bedlinog 2304
wellty A
wurtl}x . 2504
B@edlgf . 2304
Bee!o . 2304
.. 2200
Beestou (Bcds.) 2104
Beeston(Ches.).. 2034
Beeston

8t. Andrew .. 2304
Beetham .. 2304
Beetley 230a
Beighton 2004
Beith .. 2404
Bellshill .. 2404
Belisquarry .. 2304

Belmont (Lanecs.) 2304

Belstone .. 2308
Belton (Derby).. 2504
Belton (Lincs.) .. 2304
Belton (l\or!‘olk) 2304
Belvedere 200A

Bembridge 3 240A
Bempton . 2304
Bendish .. 2404
Benenden .. 2304
Benfleet 2304
Benhall . 2304
Bemngborough 230a
Benington 304
Benninghoime .. 2304
Ben Rhydding .. 230A
Bentham 2304

Bentley (Surre'y') 2304
Bentley
(Warwicks.) .. 2004

Bentley-with-

Arksey .. 2304
Bere Alston 2304
Bere Ferrero 2304
Bergh Apton 2304
Berkley . . 2304
Berkswlck 2100

2304
Bermondsey 2304
240¢
2054
2050
2304
Berrow .. 2304
2304
2304
Berry Hill 2304
Berwick 2304
Berwick-on-

Tweed .. 2400
Berwick Station 2304
Bessacarr .. 2304
Besthorpe .. 2304
Bestwood .. 2304
Betohworth 2304
Bethersden .. 2304
Bethesda .. 2304
Bethnal Green .. 2404
Betley . 2304
Betsham 2304
Bettws .. .. 2304
Bettws-y-Coed .. 110a
Beverley 2304
Bewerley 2304
Bexhill .. 2200

2304
Bexley .. . 2004
Bexleyheath 2004
Bickenhill . 2304
Bicker .. . 2304
Bickerstafte 2304
2404
Biekington .. 2304
2404
Bicknoller .. 2304
Bldborough .. 2204
Biddenden .. 2304
Biddenhain 2104
Biddestone 2304
Bidduipn .. 2304
Blddulph Moor.. 2304
Bideford .. 2304
Biggar .. 2404
Biggin Hill .. 230a
Biggleswade .. 2404
Bigrig 2304
Bilrooke. . 2304
Billericay 2054
2304
Billesdon .. 2504
Blllmgsborough 2304
Billinge . . 2304
Bllingford 2304
Billingha,
Billingley 2304
Billington 230a
Billockby . 2304
Bilsby 2304

Bilston (Lothmn) 2504
Bilston (Staffs.) 2004

Bilton (Hull) ..
Bilton (Rugby)
Binbrook
Binegat . R
Binfleld . . =
Bingley ..
Binstead
Binsted ..
Bintry ..
Birch ..
Birchanger o)
Birch Green ..
Blrchington
Birchwood
Birdbrook
Birdingbury
Birdwell. .
Birkdale

Birkenhead

Birkenshaw
Birling .. 5
Birling Gap ..
Birmingham .
Birstall (Lelc ).
Birstall (Yorks)
Birstwith
Bisham A
Bishopsbriggs ..
Bishop Burton . .
Blshop’s Cleeve. .
Bishop
Itchington
Bishop's Offley
Bishop’s
Tachbrooke ..
Bishop’s Tawton
Bishopstelgnton
Bishopston .
Bishops Waltham
Bishopsworth ..
Bishop Thornton
Bishopthorpe
Bishopston
Bishton ..
Bisley
Bispham
Bittaford
Bittiswell
Bitton ..
Blxley ..
Blaby ..
Blackburn

Blackeralg .
Blackdown v

Blackford
Blackfordby
Blackgang
Blackpeat.h

(8.B.
Blackheath

mill
Blackmore End
Blackpool
Blackrop o
Blackshaw Head
Blackstone
Blackwater

(Hants.)

Blackwater

.0.W.) A
Blackwell
Blackwood co
Blacon .. o
Bladnoch
Blaengarw 5
Blaengwynfi ..
Blagdon
Blair Atholi
Biairlogie B
Blairmore
Blakesley b
Biake Street .

2304 | Blandford . 2304
. 2504 | Blankney . 230a
. 2304 | Blantyre .. 2404
. 2304 | Blatherswycke .. 2304

2404 | Blawith . . .. 2304
. 2304 | Bleadon . 2804
.. 2404 ! Blean . 220c
.. 2304 2304
.. 2304 | Blencogo .. 230
.. 2804 | Bletchingley . 2404

2404 | Bletchley .. 2304

2404 | Blickling .. 2304
.. 2404 | Blisworth .. 2304
. 2304 | Blofleld .. .. 23048

2304 | Blue Anchor
.. 2504 | (Somerset) .. 2304
.. 2304 | Blue Anchor
. 2300 (8. Wales) . 2804

2304 | Blundeil. . . 2304
. 2300 | Blundeston . 2304

2304 | Blunham . 2304
.. 2304 | Blymhill .. 2304
. 2304 | Blyth .. 2304

2304 BlythBrld'e . 2304
. 2200 | Boarhunt .. 2303

2404 | Bobbing. . .. 2304

2&0A Bobbington . 2004

Boddington .. 210A
o 230A Bodmin . . .. 200C

2404 | Boggs .. .. 2304

2304 | Bognor Reyis .. 2304

2104 | Bold .. .. 2304

Boldre .. .. 2404

. 2504 | Bolehall .. 2604

2304 | Bollington . 2204
Bollington

2504 | (Macclesfield) 2204

2304 | Bolney .. .. 2304

2304 | Bolsover .. 2404
. 2304 | Boiton .. .. 2304

2804 | Bolton(Lancs.). . 1054

2104 2104

2304 2304
. 2304 | Bolton-by-

2404 Bowland .. 2304
.. 2304 | Bolton-le-Sands 2304
.. 2004 | Bolton-on-

.. 280A| Dearne . 2304
.. 2404 | Bonningale .. 2304
.. 2504 | Bonnybridge 2504
.. 2804 Bonnyrig% 2304
.. 2304 | Bonchur: .. 2404
.. 2504 | Bookhams(The) 2304
. 1104 | Boosbeck 2304

2204 | Boothby Gratfoc 2304

2200 | Bootle .. .. 2800

230a 2304
. 2304 | Booton .. .. 2304

2504 | Borden .. . 2804

2304 | Boreham Street £304
.. 2304 | Borshamw Wood 240
.. 2504 | Borguse .. . 2304
. 2404 | Borough Green.. 2304

Borrowstounness 2300
. 2004 | Borth .. .. 2300
Boscobel .. 2804

. 2304 | Boscombe . 2004

2204 | Bosham .. 2804

2404 | Bostock . 2204

. 2304 | Boston . .. 2404
. 2304 | Boston Sp¢ .. 2304

2304 | Bothenhampton 230A
. 2304 | Bothwell .. 240a

Botley 2304
. 25604 Botolph Claydou 280a
Bottesford .. 2304

2404 Bottisham 240A

230a 230,

2304 Boughmn (Kont) 230A

2304 111\?

2304 otr.hants) .. 2104

2304 | Boughton Aluph 2304

23041 ponghton

2304

Monchelsea .. 2304

220¢ B

2504 | Bourn .. 2404

9304 | Bourne .. .. 2304

2304 | Bourne End .. 1004

2304 2004

108
Boundstone 2304
Bournemouth .. 200a
Bourton .. 2504
Bourton-on-the-

Water . 110c
Boverton 2304
Bovey Tracey .. 2304
Bovingdon . 2404
Bow Brickhill .. 230A
Bowden 2504
Bowdon. . 1004

2004
Bower Ashton .. 2304
Bower Hinton .. 2304
Bowlee .. .. 230a
Bowlers Town .. 230A
Bowling .. 2404
Bowness 1004
2004
Bowthorpe 2304
2304
Boxgrove
Boxley .
Boxted ..
Bozeat ..
Brawbridge

Heath 2304
Brackley .. 2304
Bracknell 2404
Braconash .. 2304
Bradda .. .. 2304
Bradden 2304
Bradﬂeld Esse\) 2304
Bradfield (Yorks) 230A
Bradford .. 230C

230A
Bradford Abbas 230A
Bradford-on-

Avon .. . 2304
Bradford-on-

Tone .. 2304
Brading 2404
Bradiey .. .. 2304
Bradninch .. 230s
Bradpole .. 230a
Bradshamn 2304
Bradwell .. 2304
Bradwell-juxta-

Mare .. .. 2305
Bradworthy 110¢
Brafield .. .. 2308
Braidwood .. 2404
Braintree 2304
Braithwell .. 2304
Bramber . 2308
Bramerton .. 2304
Bramifield 2404
Brambhall 230a

2304
Bramham .. 2304
Bramhope .. 230A
Bramingham .. 2404

Bramley (Surrey) 2304
Bramley (Yorks) 2304
Brampford Speke 2304

Brampton

(Cumb) . 230a
Brampton

(Derby) . 240A
Brampton

(Hunts) . 2404
Brampton Ash.. 2304
Brampton

Bierlow . 2304
Brampton-en-le-

Morthen .. 230A
Branderburgh .. 230¢
Brandesburton . . 2304
Brandistou . 2304
Brandon .. 2504
Bransford . 2004

Branston (Lincs) 2304
Branston (Staffs) 230a
Branstone . 2304

Brantham .. 2304
Branthwaite .. 2304
Brantingham .. 2304
Brasted . . . 2204



104
Bratton . . 2304
Braughing 2404
Braunston 2304
Braunton
(Leics) 2304
Braunstone .. 2404
Braunstone Frith 2404
RBraunton . 220¢c
Bray 2300
2304
Baybrooke 23804
Breadall. . 200a
Bream 2304
Breamore 2304
RBrean .. 2304
RBrearton 2304
Brechin . . 2400
Brecon 2304
Bredbury 2304
Brede 23804
Bredgar 2304
Breedon 2604
Brenchley 2304
Brent Knoll 2304
Brentor . . 2304
Brentwood 2304
2404
Brereton 2304
Bretby . 2304
Bretford 2504
Bretton . 230
Brickenden .. 2404
Brickett Wood. . 2404
Bridekirk 2304
Bridestowe .. 2804
Bridge (Kent) .. 2200
Bridgefoot 2304
Bridgend .. 2004
Bridge of Allan. . 2504
Bridge of Dee .. 2304
Bndge of Welr .. 240A
Bridgtown 2304
Bridlington 230a
Bridport 2304
Briech .. . 230a
Briercliffie . 2304
Briercliffe Lower 2304
Brierley Hill .. 200
Brigham . 280a
2304
Rrighouse 2304
Brightlingsea 2304
Brightstone .. 240A
Brighton .. 115¢
230¢
2304
Brightwell 2304
Brigsley 2804
Brigstock 2304
Brinklow 2504
Brinsworth 2304
Brisley 2304
Bristol .. 2100
2104
230A
Brithdir 2304
Brixham 220¢
Brixton (Devon) 230a
Brixworth .. 2304
Broadbottom .. 230A
Broadclyst . 230
Broadheath . 2004
Broadhempton 2404
Broadlay .. 2504
Broad Oak .. 2804
Broad Oak End. . 2404
Broadstairs . 2400
Broadwater . 2404
Broadwath . 2304
Broadwell . 230A
Brock .. .. 230a
Brockenhurst .. 2304
Brockham . 2304
Brockley
(London) . 2004
Brockley
(Somerscet) .. 2304
Broeckmoor . 2004

Brockworth . 2304
Brocton . 2304
Brodsworth 2304
Bromeswell 2304
Bromham 2104
Bromley 2104
2304

Bromley Cross .. 2304
Brompton (Kent) 2304
Brompton

(London) 1004
Brompton

(Yorks) .. 2304
Brook (1.O.W.).. 2404
Brook (Surrey) 2304
Brooke . 2804
Brookfleld .. 2404
Brookmans Park 2404
Brookside 2404
Broom Barns .. 2404
Broome 230A
Broomfield 230A
Broomin Green 2404
Brotherton .. 230s
Brotton . 2504
Brough 2304
Brough (West

morland) .. 2000
Brough (Yorks) 2304
Broughton

(Tlints.) . 2304
Broughton

(Lancs.) . 2304
Broughton

(Northants) .. 2304
Broughton

Astley . 250A
Broughton

Gifford . 2304
Brown Edge .. 2304
Brownhills .. 2b0a
Brownsover . 2604
Broxbourne .. 2404
Broxted .. 2304
Broxton 2304
BruenStapleford 230A

Brundall

Bnmtmuthorpe 250A
Bruton . 304
Bryna.mman . 2204
Brynhir 2304
Brynmynach 2304
Brusadier . 2308
er A
Bubbenhall 2504
Buckden 2404
Buckfastlclgh . 240a
Buckhaven ., 2504
Buckhurst Hill 230A
Buckie . . .. 260C
Buckingham .. 230A
Buckland
(Herts) . 2404
Buckland
Surrey . 240a
Buckland
Monachorum 2304
Bucklesham .. 230aA
Bucklow Hill .. 2204
Buckminster .. 2804
Bucks Horn Oak 230
Bnde . 200¢
2304
Budleigh
Salterton 2304
Buerton 2304
Bugbrooke 2104
Bugiawton 230
Bugle .. 2304
Bulkington 2504
Balls Green 2404
Buliwood 230a
Bulmer 230a
Bumbles Green 2404
Bungay 2304
Buntingford 2404
Bunwell 2304
Burbage 250A
Burch Green 2304

The Broadcaster

Burchetts
Green
Burford

Burgess Hill
Burgh .. L
Burgh-by-Sands
Burgh Castle ..
gurglﬁ-le-Marsh
urg
8t. Margaret
Burgh 8t. Peter
Burlescombe ..
Burley (Hants)
Burley (Lincs)
Burley-in-
‘Wharfedale . .
Burnett
Burnham
{Bucks)
Burnham
{Essex)
Burnham
(Somerset) ..
Burnham Green
Burnham-on-
Crouch
Burniston
Burnley

Burnopfield
Burngide
Burntisland
Burntwood
Burnt Yates
Burrington
Buwrrough
Burrow Hill .
Burrow-with-
Burrow
Burry Port
Burscough
Bursledon
Burslem
Burstow
Burstwick
Burton (Ches) .
Burton (Lanc:)
Burton (Lincs)
Burton Agnes ..
Burton
Bradstock

Burton Latimer
Burton Lazars. .
Burton Leonard
Burton-on-the-
Wolds 7
Burton Overy ..
Burton Pidsea. .
Burton S8almon
Burton-upon-
Trent
Buratonwood ..

Burwardsley
Burwash
Burwell

Butterwick .
Buxton (Derby)

uxton

(Norfolk)
Byfield ..
Byfleet ..
Bygrave

. 2404
. 110¢

2804

. 2304
. 2304

2304
2304
2304

2304
230A
2304
230a
2304

2304

. 2304
. 2304
.. 230a

2304
2404

. 2304
.. 230A
. 2200

230A

.. 260A
.. 2404
.. 25604
.. 2504
.. 2304
.. 230A
.. 2304
. 2004

. 230A
.. 2504
.. 230a
.. 2304
.. 2404
.. 2304

. 2304

2304
2304
2304
2304

.. 2304
. 2304

2304
2400
2304

. 250a

2504
2304
2304

. 2004

2304
250A

. 230a
. 230a
.. 2404
..o 2304
. 2404

.. 230A
. 2404

T 2004
. 2404
. 2304

.. 2304
.. 2304
. 2304

230A

. 2304
.. 280a
. 200A
. 2404

Trade Annual, 1936
Bylaugh . 2304 | Cargo .. .. 2304
Bynea .. . 2504 | Carhamptou .. 2304
Byram-cum- Carlsbrooke . 2404
Sutton . 2304 | Cark . 230
Carleton
(Pontefract).. 2304
Cadbury Camp 230A Carleton Forehoe 2304
Cadeby 5 Carleton Roade 2304
Caddlngton - 240A Carlin How . 2504
Cadishead . 230¢ | Carlisle . 2300
Caerau . . .. 2304 230
Caergwrle . 2304 | Carlton
Caerleon 2304 (Barnsley) .. 230A
Caernarvon . 2304 | Carlton (Beds) 230A
Caerphilly .. 2804 | Carlton (Notts) 230a
Cainscross .. 2304 | Carlton
Calister (East) .. 2304 (Skipton) . 2304
Caister (West). . 2304 | Carlton
Caister St. (Wetherby) .. 2804
Edmunds .. 2304 | Carlton-in-
Caldecote Lindrich 2304
Bedford) 2304 | Carluke. . 2404
Caldecote (Lelc) 2504 | Carmarthen 2200
Caldecott 2304
(Chester) 2304 | Carmel . . 2504
Caldecott (Lexc) 230A Carmunnock 2404
Calderbank .. 2404 | Carmyle 240A
Calderbridge .. 230A Carnbee .. 2504
Caldwell . 2304 | Carnforth .. 2304
Caldy .. .. 2304 | Carnwath 2404
Calf Heath . 2304 | Carpalla 2304
Callington . 2304 | Carreghofa 230A
Callow . .. 2304 | Carrog .. 2304
Callow Lnd . 2004 | Carsethorn - 2304
Calne .. .. 2200 | Carshalton . 2304
Calstock . 2304 2304
Calthorpe Carstalrs
(Norfolk) .. 230A| Junction 2404
Calthorpe Carstairs Village 2404
(Warwicks) 2504 | Cartmel .. 2304
Calthwaite 2304 | Carway .. 2504
Calverley 2304 | Casterton . 2304
Calvert 2804 | Castle Ashby 2304
Calverton 2304 | Castle Bromwich 2304
Cam .. 2304 | Castle Cary . 230
Camberley 2504 | Castle Donington 2504
Camberwell 2054 | Castle Douglas. . 230A
2050 | Castleford . 2304
2304 | Castle Gresley.. 230A
Camborne 2304 | Castle Liberty .. 2504
Cambridge 2004 | Castiethorpe .. 2304
Cambusbarron.. 2504 Cast,leton
Cambuskneth .. 25041 (Dorsct) . 2304
Cambuslang 2404 Castleton (Mon) 230A
Cameron 2504 | Castletown .. 230
Camerton 2304 | Castley og 230A
Campsall .- 230A | Castoe .. .. 2304
Campsea Ash .. 2804 | Catcliffe .. 230A
Campton 2404 | Caterham .. 2404
Candlesby 2304 | Catfleld. . . 230a
Canendon .. 2304 | Catford 2004
Canning Town.. 2004 2404
Cannock . 2304 | Catforth 230A
Cannock Wood 2304 | Cathcart .. 2404
Canterbury .. 2200 | Catherington .. 230A
2304 | Catisfield 2204
Cantley Caton .. 2304
(Norfolk 2304 | Catrine 2404
Cantley (!orks) 2304 | Catsfleld 2304
Cantsfield 2304 | Cattawade 2304
Canvey Island 2304 | Cattistock 2304
Canwell 2504 | Catton .. 2304
Canwick .. 2804 | Catwick .. 2804
Capel (Surrey). . 2304 | Caughall 2804
Capenhurst .. 2304 | Causey .. 2504
Carclaze 2304 | Caverswall 2804
Carden . 2304 | Cawood 2304
Cardenden 2504 | Cawston 2304
Cardiff 2304 | Cawthorne 2304
2404 | Caxton 2404
2504 { Cayton . . .. 2304
2004 | Cefn Bychan .. 2304
2304 | Cefn Coed .. 2300
gggé Cefn Cribbwr .. 2304
Cordington .. 2304 | Cefin Forost, e
Cardonald 2404 | Leln-y- o
Cardross 2404 | Cellarhead 2304
Carfin .. 2404 | Celynin 220¢
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Cemmacs .. 210c | Cherry
Ceres .. .. 2504 Willingham .. 2304
Cerne Abbas .. 230a | Chertsey . 200a
Chackmore .. 2304 | Chesham . 2004
Chadderton .. 230a 2404
Chaddesden .. 200a | Chesham Bois .. 2004
Chadshunt . 2504 | Cheshil 2304
Chadwell Cheshunt 2404
8t. Mary 2304 | Cheslyn Hay 2304
Chagford 2304 | Chessington 230a
Chaigley 2304 | Chester 2304
Chailey’ 2304 2304
Chale 2404 | Chesterfield . 2404
Chalfont 240¢
8t. Giles 2004 | Chesterton
Chalfont Priory .. 2404
8t. Peter 230A | Cheswardine .. 230A
Ik .. 2304 | Chetnole .. 2304
Chalton 2404 | Cheveley Park.. 2404
Chalvington .. 230A | Chevening . 2204
Chandlers Ford 2304 | Chevet .. . 2004
Chapel Chew Magna .. 230
Brampton .. 2104 | Chew Stoke .. 2304
Chapel Chorlton 230A | Chewton Mendip 2304
Chapel-en-le- Chichester . 2304
Frith 2304 | Chickerell . 2304
Chapelhall 2404 | Chicksands
Chapel Priory . 2104
St. Leonards 2304 Chlddmgsbone 2204
Chapelthorpe .. 2804 | Chideock . 230a
Chapeltown Chigwell . 230a
(Lancs) . 2304 | Chllcompton .. 2304
Chapeltown Chilcote
(Yorks) . 2304 | (Somerset) .. 2304
Chapmanslade. . 2304 | Chilcote
Chappe . 230A| (Somersct) .. 2504
Chard .. 2304 | Chilfrome 2304
Charfield . 2304 | Chillington 2404
Charing -+ 2304 | Chilworth 2304
Charlcombe .. 230A | Chingford 2404
Charlestown Chinley 2304
(Cornwall) .. 2304 | Chinnor 2204
Charlestown Chippenham 2304
(Yorks) 2304 | Chipping
Charlesworth .. 230A [ (Lancs) 230a
Charleton . 2404 | Chippling
Charlton 2304 Ongar 2304
Charlton (S.E 7) 2004 | Chipping
2304 gbury 2304
Charlton Adam 2304 cmppmg
Charlton ‘Warden 2304
Horethorne .. 2304 } Chipstead 2304
Charlton Kings 2104 | Chirton 2404
Charlton Chislehurst 2100
Mackrell . 230a 2304
Charltons .. 260A | Chiswell Green  240A
Charlwood . 2304 | Chiswick 2204
Charndon . 2304 2200
Charwelton .. 2304 | Chisworth 2304
Chase Terrace .. 2504 | Chittering 2404
Chasetown . 2504 { Chobham .. 2004
Chatburn . 280A | Chorley (Ches) 2304
Chatham .. 2304 | Chorley (Lancs) 230
Chattenden . 2304 | Chorley Wood .. 240a
Chatteris . 2404 | Chorlton 2304
Chavey Down .. 2404 | Chowle .. 2304
Cheadle (Ches) 2304 | Christehurch
Cheadle (Staffs) 230A (Hants) .. 2500
Cheadle Hulme 2304 | Christchurch
Cheam . . .. 2304 (Mon) . 2304
Chebsey . 2304 | Christian .
Cheddar .. 230A Malford .. 2304
Cheddington .. 2404 | Christleton . 2304
Cheddlcton . 2304 | Chryston .. 240A
Chelford - 2304 | Chudlelgh . 230A
Chellaston .. 2004 | Church . 2304
Chellington . 2304 | Church
Chelmsford . 230a Brampton .. 210A
Chelsea 2304 | Churchdown .. 2304
200¢ Churchgm K
Cheltenham .. 210A Streo: 2404
Chelwood Gate 2304 Church Gresley 2304
Chenies 230A | Churchill 2304
Chepstow 2304 | Church Lawford 250a
Cheriton Churchover .. 250a
Fitzpalne 2304 | Churchtown .. 2304
Cherry Burton 2304 | Churston . 2200
Cherry Hinton.. 2404 | Churt . 2304

Churton . 230a !
Churton-by-

Farndon .. 2304

Churton Heath 2304-

lifnydd .. 2304

Cinderford . 2304

Cirencester .. 2404

City of London 200¢

230a

210

210¢

Clackmannan .. 250A

Clacton 2304

230¢

Clandown . 2304

Clanfleld 230a

Clapham(Beds) 2104
Clapham (S.W.4) 2054
2304
Clapham (Yorks.) 2304
Clapton
(Somerset) .. 2304
Clarebrand . 2304
Clarkston .. 2404
Claughton . 230a
Claverdon . 25604
Claverham . 230
Claverley 2004
Clnverton(Ches) 2304
Claverton
(Somerset) .. 230A
axton . 2304
Claybrooke
Magna . 2504
Claybrooke
Parva .. 2504
Cl.xygate . 230a
Claypole . 2304
Clayton (\orks) 2304
Clayton-le-Dale 230A
Clayton-le-Moors 2304
Clayton West .. 2304
Clayworth . 230
Cleator .. 230a
Cleator Moor 230a
Cleckheaton .. 230A
Cleethorpe .. 230A
Cleeve .. .. 2304
Cleland .. 2404
Clevedon . 2304
Cleveleys .. 2304
Cliddesden . 2304
Qliffe .. .. 230A
Clifford (Yorks) 230A
Cliff Park .. 230a
Clifton (Lancs) 2504
230A
Clifton (Notts) 230a
Clifton (Staffs) 230
Clifton
(Warwick) .. 2404
Clifton (Yorks) 2304
2304
Clifton-on-
Dunsmore .. 2504
Cllftoultcyncs 2304
Clint . 230A
Cllppesby . 2304
Clipston . 2304
Clitheroe 2304
Clophili. 230
Clotton Hooﬂeld 2304
Clough . 2304
Clown . 2404
Clutton(Ches) 2304
Clutton
(Somerset) .. 2304
Clydach .. 2304
Clydebank .. 2404
Clymping .. 230a
Clyst Honiton  230a
Clyst St. George 2304
Coaley . . 2304
Coalt,own of
Balgonje 2504
Coaltown of
‘Wemyss . 2504
Coalville . 2504

Coatbridge . 2204
2400
Coates . . 230a
Coberlev .. 2104
Cobliam (Kent) 2304
2304
Cobham

(Surrey) . 230A
Cockenzie .. 230
Cockermouth .. 2304
Cocklakes . 2304
Coddington . 230a
Codicote .. 2404
Goed Talon . 2304
Cogenhoe . 230a
Coity .. 230
Cokeham .. 230A
Colaton Raleigh 2304
Colby (I.0.M.) 230a
Colby (Norfolk) 230a
Colchester .. 2304

2100
Cold Ashby .. 230a
Colden Common 2304
Coldharbour .. 230A
Cold Norton .. 230a
Coldrey. . .. 2304
Coldstream . 2504
Cole .. 230A
Coleby .. .. 230a
Coleford (Glos) 230
Coleford

Somerset) .. 230a
Cole Green . 2404
Coleorton . 260A
Coles Hill

(Bucks) . 2404
Coleshill

(Warwick) .. 2304
Coley .. .. 2304
Collessie . 2504
Collingham . 230a
Collingtree . 210a
Collyweston .. 230A
Colne (Lancs) .. 2304

240¢
Colney .. .. 230A
Colney Heath ..-240A
Colney Strect .. 2404
Coltishall . 2304
Colton .. . 230a
Colvend .. 2304
Colwich .. 230a
Colwick .. 230a
Colwyn Bay .. 230a

2200
Combe Down .. 2304
Combe-in-

Teignhead .. 2304
Combe Martin 2304
Combe Raleigh 2304
Comberbach .. 2204
Combs .. 230a
Compstall . 2304
Compton

(Devon) . 230A

mpton

(Hants) . 2304
Compton

(Surrey) . 2304
Compton

Martin . 230A
Compton

Pauncefoot .. 230
Coneythorpe .. 2304
Congleton . 2304
Congresbury .. 230A

ningsby .. 2304
Conisborough .. 230A

Coniston (Lancs) 2304
Coniston (Yorks) 2304

Conkwell
Connah’s Quay
Cononley kL
Conway
Cookham
Cooksbridge
Cookshill

. 230A

2504

. 2304
. 230a
. 2304
. 2304
. 2304
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Coombe .. 2204
Copford . 2304
Copgrove .. 230a
Cople . 230a
Copmanthorpe 2304
Copthorne .. 2304

Corby (Cumb) 230A

orby

(Northants) 230a

rley .. 230A
Corpach . 150¢
Corpusty .. 2304
Corringham . 2304
Corsham .. 230A
Corston. . .. 2104
Corton .. .. 230A
Corton Denham 2304
Corvallie . 230a
Corwen .. 2304
Cosby 250A
Coseley 2004
Cosgrove 230A
Cossington 2504
Costessey .. 230A
Cotebrook 2204
Cotesbach 2504
Coton-in-the-

Clay .. 230A
Coton-in-the-

Ims . 230a
Cottenham . 2404
Cottesbrooke .. 2304-
Cottingham

(Leic.) . 2304
Cottingham ..
(Yorks.) . 2304
CottonAbbots.. 230A
Cotton Edmunds 2304
Cotton End .. 2304
Coulsdon 2064
2304
Countesthorpe.. 250A
Countisbury 100A
2004
Coventry .. 2008
Cowbit .. .. 2304
Cowbridge Town 230A
Cowdenbeath .. 250A

Cowes (1.0.W.) 2404
Cowfold .. 230a
Cowley (Devon) 2304
Cowley (Glos).. 210A
Cowley (Mlddx) 200A

Cowling 30A
Cowplean .. 230A
Cowslip Green  230A
Coxley . .. 2304
Coychurch . 230A
Crackenthorpe 2304
Craddock . 230A
Craigcefnpm‘c .. 230a
Crajgendoran .. 240A
Crall .. 2504
Cranborne . 2404
Cranbrook . 230A
Cranfield . 2304
Cranford . 230A
Cransley .. 230
Cranswich . 2304
Crapstone . 230A
Crawley .. 230A
Crawley Down.. 230A
Crayford . 2404
Creaton . 210A
Crediton . 2304
Creebridge . 230a
Creeksea .. 2304
Creetown . 230a
Crelglan . 250A
Crcwe .. .. 230a
2300
Crewkerne 2304
Crick .. .. 2308
Cricklewood 2404
Crleft .. .. 2400
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Crigglestone .. 2304
Cringleford . 2304
Cripps Corner .. 2304
Crocketford .. 280A
Croesyceiliog .. 230a
Croft (Purham) 230A
Croft (Leic) .. 250a
Croft (3. Wales) 2804
Crofton .. 2304
Crofty .. 230A
Cromer .. 2400
Crompton 2804
Cronton 2304
Crook .. 2504
Crooklands 2302
Crookston 2404
Cropston . 2504
Crosby (1.O.M., ; 2304
Crosby (Yorks.) 230a
Crosby- on-Eden 230a
Cross .. 304
Crosscanonby . 230A
Crossford 25604
Crossgates 2504
Crossgills 2304
Croashouse 2404
Cross Inn 2304
Crosskeys .. 2304
Crossmichael .. 2304
Croston. . 23024
Cmught,on

Ches.) 2304
Croughton

(Northants) 2304
Crowborough .. 2304
Crowhurst 2304
Crowland 2304
Crowlink 230
Crown Lane 2304
Crowthorne 2504
Crowton .. 2204
Croxall . . 250a
CroxleyGreen 2404

Croxton (Hants) 2404
Croxton (8taffs) 230a

Croxton Kerrial 2304
Croy .. 260A
Gmyde 2304
.. 2304
Cmmliu(Mon).. 2304
2600
Cubbington 2504
(}Cl;::ikﬁeld 2304
dington
(Ches) 2204
Cuddington
(Surrey) 2304
Cudworth 2304
Cuerdale 230a
Cuerdley 2504
Cuffley 2404
Culcheth 2304
Culgaith . 230a
Cullercoats .. 2404
Cullompton 2304
C tock 230A
Culpho .. 2304
Culros 2504
Culton 230A
Cults .. 2504
Culworth .. 2304
Cumbernauld .. 250A
Cumberworth .. 230a
Cummersdale .. 2304
Cupar .. 2504
Curdworth 2304
Carrie .. .. 2304
Curry Rivel .. 230a
Custom House.. 200A
Cusworth 2304
Cwm .. 2400
Cwmbram 2304
Cwmfelin .. 230a
Cwmfelinfach .. 230A
Cwaffrwd 2304
Cwmgorse 2304
Cwmgwili 2504
Cwmllinau 2200

Cwmllynfell .. 230a
Cwmmau . 2304
Cwmmer .. 230A
Cynwyd . 2304
Dacre .. 230a

adlington 2504
Dafen’ . 2504
Dagenhnm 2304

230a

2300
Dairsie . . 25604
Dalbeattie 2304
Dalkeith .. 230a
Dalmellington .. 2404
Dalmuir 2404
Dalry (Ayr) .. 240a
Dairy (Kirkcud-

bright) .. 2304
Dalrymple 2404
Dalston Cumb; 2304
Dalton (Lancs) 230a
Dalton (Yorks) 2304
Dalton-in-

Furness .. 2204
Dalton Parva .. 2304a
Danbury . 2304
Dane End 2404
Danehill 2304
Danesbury . 2404
Danzey Green  230A
Daresbury 2504
Darfleld 2304
Darlaston 2004
Darley . 2304

Darley Abbey . 200a
Darley Head .. 2304
Darlington 2300

230a
Darrington 2304
Dartford 2300

2304
Dartmouth 2404
Darton . . 2304
Darvel .. 2404
Darwen 2300

2304
Datchworth .. 2404
Davenham . 2204
Daventry . 2104
Davington . 280A
Davyhulme . 2300
Deal oo . 230
Dean . 2304
Deane .. . 2304
Deanhouse .. 280a
Deanshanger .. 230aA
Dearham 230a
Dedham 2304
Deganway 2304
Deighton 230A
Delabole 2000

2300
Delainere 2204
Denaby 230
Denbury 2404
Denby Dale 2304
Dendron 2304
Denford 2104
Denham 2004
Denholm .. 25604
Denhohne .. 2304
Denmead 2304
Denny .. .. 230A
Denton (Kent) 2301
Denton (Lancs) 280a
Denton

Manchester .. 2304
Denton

(Northants) .. 2304
Denton (Yorks) 230A
Deopham .. 2304
Derby .. .. 2300

2004
2304
Deri . 2304

The Broadcaster Trade

Desborough .. 2304
Desford . 2504
Detling .. 2304
Dewarton . 2804
Dewsbury . 2200
2304
Devizes. . 23304
Dibden “Purlieu 2304
Diddington .. 240a
Digby . .. 2304
Digswell . 2404
Dilham . 230a
Dilhorne .. 2304
Dilton Marsh .. 230A
Dinas Powis .. 2304
Dinder .. 230a
Dingley .. 230a
Dinnington .. 2304
Dippenhall . 280a
Dirleton .. 2804
Dirleton . 230A
Diseworth .. 2504
Disley .. .. 230a
Diss .. . 280a
Distington 2304
Ditcheat .. 2304
Ditchingham .. 2304
Ditchling 2304
Ditton .. .. 2804
Dittons, The .. 2304
Dockenfleld 2304
Doddington
(Cambs) 2404
Doddington
(Kent) .. 230
Dodington .. 2304
Dodleston 2304
Dodworth 2304
Dolywern 230a
Doncaster 2300
2304
Donington 2304
2304
Donisthorpe 2504
Dorchester 200
Dordon 2504
Dorking 2300
2400
Dorney 2304
Dorridge 2304
Dorrington 2302
Douglas 230¢
230a
Douglas Hall .. 2304
Dousland .. 230A
Dove Holes 2304
Dovenby 2304
Dover .. 1004
2004
2304
Dovercourt Ba.y 2404
Dowlais . 2300
Downham 2304
Downham
Market 2304
Downley 2304
Drakelow 2304
Draughton 2302
Draycott

(Somerset) . 2304
Draycott

(Staffs) 2304
Drayton
(Daventry) .. 230A
Drayton
(l\;?zfolk) . 230A
n
(Somerset) .. 2304

Drayton Babset,t 2304
Drayton Parslow 2304

Dreghorn . 2404
Drem .. . 2304
Drewswlgnton 2304
Driffield vo 2304
Drigg .. . 2304
Dnghtlmgton . 2304
Dringhouses .. 230A
Drivers End .. 2404
Dronfleld . 2004

Drovers, The ..
. 2304
. 280

Droxford
Droylsden
Drumchapel
Drybrook
Duddington
Duddon
Duffield
Dukenfield
Dullatur
Dulverton
Dulwich

Dumfries

Dunbar. .
Dunbog
Dunchursh
Duncote
Dundee. .

Dundonald
Dundrennan
Dunfermiine

2304

.. 2404
.. 2804
.. 2304
.. 2304
.. 2004
.. 2304
.. 2504
.. 2304
. 206A

2304

. 2300

2304

. 2304

.. 250
.. 2504
.. 2304
. 2000

2004

. 2404

Dunford Bridge

T
. 2202

2504
2304

Dunham Massey 2504
1004
200a

D\mhnm-on-the-

Hill .. . 2504

Dunino .. 2504

Dunipace . 2304

Dunkeswick 2304

Dunlop 2404

Dunmow 2304

Dunnington .. 2304

Dunnockshaw .. 230A

Dunoon 2304

Duns .. 2604

Dunsby 2304

Dunscroft 2304

Dunsden 2304

Dunstable 2404

Dunston 2304

Dunsville 2304

Dunsweil 2304

Dunton Bassett 2304

Dunton Green-. . 230A

Dunvant . 2304
230A

Durdar . 230A

Durrington

(Sussex) . 230A

Durrington

(Wilts) 2004

Dursley 2304

Dutton 2504

Duxford 2404

Dwygytylchi 2304

Dytiryn 30A

Dyke .. 230

Dymchurch 2304

Eaglesfield . 2304

Eaglesham . 2404

Ealing .. .. 2304

Earby .. .. 280A

Earlestown . 2304

Earley .. . 2304

Earls Barton .. 210a

Earl Shinton .. 250A

Earlston .. 2504

Earlswood

(Surrey) . 230a

Karlswood

(Warwiek) .. 230a

Earswick .+ 2504

Easington . 2604

East Ashling .. 2304

East Ayton . 2304

East Barnet .. 240A

East Bergholt .. 2304

East Bierley .. 230

East Bilney . 2304

Eastbourne . 2004

Annual, 1936

East Brent . 280
East c .. 2304
Eastby .. .. 230
East Calder .. 2304
East Carleton .. 2304
East Carlton .. 2304
East Chiltington 2304
East Chinnock. . 2304
East Clandon .. 2304
East Claydon .. 2304
Eastcote o0

(Middx) . 2404
Eastcote

(Northants) .. 2304
East Coulsdon.. 230A
East Cowes . 2404
East Dean .. 230A
East Dereham.. 230A
East End Green 240A
Eastergate .. 2304
Easterton .. 2302
East Farleigh .. 280a
East Farndon .. 230A

East Grinstead %300

304
East Haddon .. 2104
East Ham .. 2300
230a
Easthampstead 2404
East Hanning-
fiel . 2304
East Harptree 2304
East Hoathley.. 2304
Easthorpe .. 2304
East Howdon .. 230a
East Hyde .. 2404
Eastington
(Gloucs) .. 2100
2304
East Kerrler .. 240A
East Keswick .. 230A
East Kilbride .. 2404
East Langton .. 2504°
Eastleigh .. 2404
East Linton .. 230A
‘East Malling .. 230a
East Markham 230A
Eastnor .. 2804
East Ogwell .. 200A
Easton §Dorset,) 2304
Easton (Lines)  230a
Easton (Norfolk) 230A
Taston
(Somerset) .. 2304
Easton-in-
Gordano .. 230A
Easton Mandit.. 2304

Easton Peckham 230A
Easton

Philipstoun .. 2504
Easton Preston 230
Eastrea. . . 230a
Eastry .. .. 2304
East Sheen .. 2100
East Tilbury .. 2304
Bast Tuddenham 2304
Bastwell .. 2302
East Wemyss .. 3604
Tast Wickhamn 2004
Bastwood .. 2304

2304

2300
Eaton EChes) .. 2304
Eaton (Lines) .. 2304
Eaton (Notts) .« 2304A
Eaton Bray .. 240aA
Katon Socon .. 2404
Ebford . . 2304
Ebbw Vale . 2400
Fccles . 230a
Eoclesfleld .. 2304
Eccleshall .. 230a

Eccleston (Ches) 2304
Eocleston

(Chorley,

Lancs) . 1154
Eccleston

(Chorley,

Lancs) 2305
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Eccleston

(St. Helens,

Lancs) 304
Ecton .. 2104
Eddleston 2804
Edenbridge 2304
Edenhall 2304
Eden Lacy 2304
Edenthorpe 2304
Edgecote . 2304
Kdge Hay Green 2304
Kdgerley .. 230a
Edgware 2404

2404
Kdgworth 2304
Edinburgh 2300

2304
Kdingale 2504
Edington 2304
Edingworth 230a
Edlisborough .. 2304
Edmonstown .. 2304
Edmonton 2404
Edwalton 2304
Efnil Isaf 2304
Effingham .. 2304
Egerton éKent) 230a
Egerton (Lancs) 2304
Eggborough .. 2304&
Eggbrickland .. 230a
Eggington 230A
Egglescliffe 2504
Kgham 1004

2304
Egremont .. 230a
Eight Ash Green 230A
Elderslie 240a
Eiford .. 2304
Elgin 240¢
Rlie 2504
Ellan 2200
Fland . 2400

2304
Ellel .. 2304
Ellerby 2304
Hllerker . 2804
Ellesinere Port 2304
Ellingham 2304
Elisfield 2304
Liloughton 2304
Elmdon 2304
Elmesthorpe 2504
Elmhurst 230A
Klmstead 2304
Elphinstone 230a
Elsecar 230a
Elsenham 2404
Llsing 230a
Elston 2104
Elstree 2404
Riswick 2304
Eltham 2204
Eltisley 2404
Elton 2404
Flton((}hes) 2504
EltonBank 2304
Klvington .. 2304
Ely 9o .. 2404
Ely Valley 2304
Emberton 210a
‘Kmborough 230a
Kmbsay 2304
Emley 2304
Emsworth 2304
Enderby 230a
Endmore 2304
Endon 2304
Enfleld 2404

2400
Ynglish Bicknor 2304
Epping 2304

2404
Epping Upland 2304
Epsom . .. 230a

230¢
Erith .. 2004
Krlestoke 2304
Krpingham 230A

Erringden . 230a
Eserick . 230a
Esher .. .. 2304
Esholt .. .. 2304
Essendine 230A
Essendon 2404
Essington 2304
Eston .. 2504
Etching Hill 2304
Etchingham 2304
Eton . 2304
Eton Wick 2304
Etton
(Northants)  230a
Etton (Yorks) .. 2304
Evans Farm
Estate . 240A
Evenley 230a
Evercreech 2304
Eversholt 2404
Evershot 2304
Everton .. 230
Evington .. 200a
2404
Ewell 230¢
2304
2304
Ewenny 230A
Ewhurst .. 2304
EwoodBridge. . 230a
Exbourne .. 2304
Exeter . 2104
Exminster 2304
Exmouth .. 2304
Exning . 240A
Exton .. .. 280a
Eydon .. .. 2804
Eye (Berks) .. 2804
Eye (Northants) 230a
Eyemouth 250A
Eyke .. .. 2304
Eynesford .. 230a
Eythorne . 230A
Faclt .. .. 2804
Fairburn .. 2304
Fairlie . . 240A
Fairlight ‘Cove.. 2304
Fair Oak .. 2304
Fakenham .. 2304
Falkepham .. 230a
Falkirk .. 2504
Falkland 2504
Falmouth 2400
Farcet .. 2304
Fareham 2204
Farington 2304
Farleigh 2304
Farlelgh Wallop 2304
Tarleigh Wick .. 2304
Farleton .. 230a
Farley Green .. 2304
Farlington .. 280a
Farmborough .. 2304

Farmington .. 2
Farnborough .. 2404

Farndon .. 2304
Farnham

(Suffolk) 2304
Farnham

(Surrey) 230A
Farnham

(Yorks) .. 2304
Farnham Royal 230a
Farnhill .. 2304
¥armingham ., 2304

Farnley (Yorks) 230a
Farnley Tyas .. 2304

Farnworth
(Cornwall) .. 2200
Farnworth
(Cornwall) .. 2304
Farnworth
(Lancs) . 230¢
TFarrington
Gurney . 2304

Farsley 2304
Farthinghoe 2304
Fauldhouse 2504
Faversham 2800
Faversham ..

Without 2304
Fawley 2304
Fazeley .. 2504
Featherstone .. 2304
Felbridge 2304
Felinfoel 2504
Felixstowe 2000

2404
Felmersham .. 2304
Felmingham 230A
Felpham 2304
Feltham 2004

2004
Felthorpe 2304
Feuay Bridge .. 2304
Fence .. 2304
Fenny Compton 2504
Fenny Stratford 2304
Fenstanton .. 240a
Fenton (Cumb) 2304
Fenton (Staffs) 240a
Fenwick 2404
Fernhill Heath 2004
Fernilie .. 230a
Ferrensby 2804
Ferrers . . 2304
Ferring 2804
Ferrybridge 230a
FerryFryston.. 230a
Ferryside . 2504
Festinlog 2300
Feston .. .. 230a
Fetcham .. 2304
Fforest,

Pontardulms 2504
Ffrith . . 23804
Field Burcote . . 230A
Filby .. .. 280A
Filey .. .. 280a
Fllloughley . 2504

Filton .. . 210a
chhampstead 2504
Finchley .. 2500
Findon. . . 230A
Finedon . 230a
Fingland . 230a
Fingringhoe .. 2304
Finsbury . 1044

2304
Finsthwaite .. 2304
Firle .. . 2304
Fishbourne

(LO.W.) .. 240a
Fishbourne ..

(Sussex) . 230A
Fishlake .. 2304
Fishtoft . 2404
Fiskerton .. 230a
Fisland . 230a
Fitzwillam .. 2304
Five Ashes .. 2304
Five Oak Green 2204
Five Roads .. 250
Fixby .. .. 230a
-Flackwell Heath 2304
Flamborough .. 230A
Flamstead . 2404
Flanshaw . 230
Flaunden . 2304
-Fiax Bourton .. 2304
Flaxby .. .. 2304
Flaxton . 2804
Fleckney . 2504
Fleet (Llncs) . 230a
Fleetwood 000

2304
Fletching 2304
Fletton 230a
Fleur-de-Lis 2304
Flexbury 2304
Flimby 2304
TFlimwell 2304
Flitton . . 2404

Flitwick .. 2404
Flixton .. .. 230¢
Flockton 2304
Flookburgh 2304
Flordon 230a
Flore . 2104
Fobbing 2304
Fochabers 2000
Fochrin . 2304
Foliejohn Park 2404
Folkestone 210¢

210A
Tolkington 2304
Pollifoot 2004
Fontley 220A
Foots Cray 200a
Ford (Lancs) .. 2304
Ford

(Midlothian) 2304
Fordcombe 2204
Fordham . 2404
Fordingbridge 230a
Fordwich .. 230a
Forest Gate .. 200A
Forest Green .. 2304
Forest Hill .. 2304
Forest Row .. 2304
Formby 2304
Forncett 2304
Forshaw Heath 230
Fort Augustus.. 130¢
Fortimeswell .. 2304
Forton . . .. 2304
Fort William .. 1500
Fosdyke . '2304
Foston (Lincs) 2304
Foston (Yorks) 2304
Fotherby . 230A
Fothennghny . 2304
Foulness Island 2304

Foulby 2304
FoulkStapleford 230A
Foulridge .. 230
Foulsham 5 230A
Fowey .. .. 2304
Fozxdale . 280a
Foxhall . 230a
Foxhole .. 2304
Foxley 2304
Foxbon erts) 2404
Foxton (Leic) .. 250a
Framfield .. 2304
Framingham

arl .. .. 2304
Framingham

Pigot .. 230a
Framington . 230¢
Framlingham .. 220¢
Frampton . 230a
Frampton

Cotterell 2304
Frankby 2304
Frankton 250A
Frant o 230A
Fra 2304
I‘reathern-u lth-

Saul .. . 230a
Freckleton 2404
Freethorpe 2304
Freiston 2304
Fremington 230a
Frensham 2304
Freshfleld 2304
Freshford 2304
Freshwater 2404
Frettenham 230A
Freuchle 2504
Friar's Bay .. 230a
Friar's Wash .. 2404
Friern Barnet .. 2404
Frindsbury .. 230a
Frinton-on-Sea 230c¢
Frinton-on-Sea

Park Estate.. 2304
Frisby-on-the-

Wreake . 2304

Friston (Saffolk) 2304
Friston (Sussex) .230a
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Frithelstock 2304
Frittenden 2304
Fritton 230A
2304
Frodingham .. 2304
Frodsham . 2604
Frodsham
Lordship .. 250a
Frogmore .. 2404
Frolesworth .. 2504
Froome 2400
2304
Froyle .. 2304
Fulbourne 2404
Fulbrook 1104
2304
Fulford .. 2304
Fulham .. 2004
Fullers End .. 2404
Fulmer .. 2004
Fulneck 2304
Fulstow 2304
Fulwood 2304
Fundenhall 2804
Funtington 2304
Furnace . 2560A
Furness Vale .. 2304
Furneaux
Pelham 2404
Gaddesby 2504
Gaddesden Bow 2304
Gailey . 304
Gainsborough . 2304
Galashlels 2604
Galby .. 250A
Galmpton 2404
Galston 2404
Gamblesby 2304
Gamesley .. 230A
Gamlingay .. 2401
Gamston
(E.Retford).. 230a

Gamston (Notts) 2804
Gamswelt .. 2304

natead 2304
Gardner Street 230
Garforth . 2304
Gargrave .. 230a
Garlleston . 230a
Garnant .. 2304
Garstang . 2304
Garvald .. 2308
Garw .. .. 280a
Gastard .. 2304
Gate Helmsley 2304
Gatehouse 2304
Gatley .. 230a
Gattonside 2504
Gawber 2304
Gawcott 2304
Gawsworth 2304
Gayle .. 2304
Gayton 230a
Gaywood 2304
Geddington 230a
Gedling 2304
Gedney 2304
Geldeston 2304
Gellygaer 230a
Gentleshaw 230A
Georgeham .. 230A
Gerrards Cross 2004
Gifford . . 230a
@Giggleswick 2304
Gilecrux 2304
Gildersome 2304
Gilfach . . .. 230A
Glifach Goth .. 2304
Gillingham

{Kent) 230a
Gillingham
aints 230A
Gillingham
8t. Mary 280A
Gilmorton 2604
Gilroes . . 2404
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Gilsland
Girvan .. 00
Gisburn a0
Gittisham
Gladsmuir
Glais
Glanamman
Glan Conway ..
Glan-y-Llyn

Glapton
Glascote (Staﬁ‘e)
Glascote

(Warwicks) .. .

. 2304
2404

2304

. 230A
. 230a

2304

L. 230

2304

. 2304

2304
2504

Grantown-on-

Spey .. .. 200¢
Grappenhall .. 2504
Grasmere . 100A

200a
Grassington .. 2500
Grasslot . 2304
Graveley .. 2404
Gravenhurst .. 2404
Gravesend . 2300
230a
Grays . 2304
i 2304
230¢
Greasborough .. 280a
Greasby .., 2304
Great Amwell .. 2404
Great Baddow.. 230A
Great Barford. . 230a
Great Bealings. . 230A
Great Bentley.. 230A
Great Berk-

hampstead .. 2004
Great Billing .. 210A
Great Blencow 2304

Great Boughton 2304
Great Brickhill 2304
GreatBridgeford 230
Great Brington 2304
Great Bromley 2304
Great
Broughton .. 2304
Great Budworth 2204
Great Burden .. 2304
Great Burstead 2304

The Broadcaster Trade

Glasgow 500

2604
Glasshoughton  230A
Glassonby 2304
Glaston. . 230A
Glastonbury 2304
Glazebrook 230A
Glazebury 2304
Gleaston 2304
Glencorse 2304
Glencraig 2504
Glendon 230a
Glenfleld . 2404
Glenfleld Frith  240A
Glengarnock 240A
Glenluce 2304
GlenParva 2504
Glinton . 2304
Glossop. . .. 240¢
Gloucester . 220¢

2304
Glasburn .. 2304
Glyncorrwg . 2304
Glynde . 2304
Gnosall . 2304
Gobowen . 230a
Godmanchester 2404
Godrergraig . 230A
Godstone . 240a
Goffs Oak . 2404
Golborne . 2304

Golborne Bellow

2304

Great Chart .. 2304
Great Cheverell 240A
Great Clifton .. 2804
Great Coates .. 2304a
Great Crosby .. 230¢

2304

Great Dunmow 2304
Great Eccleston 2304
GreatGaddesdon 2304
Great Glen .. 2504
GreatGonerby.. 230A
Great Gransden 2404
Great
Hallingbury.. 2404
Great Harwood 230
Great Haywood 2304
Great Holland.. 2304
Great Horkesley 230A
Great Horwood 2304

Great Houghton
(Northants) .. 230A
Great Houghton
(Yorks.) .. 2304
Great Linford .. 2304&
Great Malvern.. 100A

Great Molewood 240A
GreatMongeham 2304

Great Oakley .. 230a
Great Offley .. 240a
Great Ormside.. 2304

Great Ouseburn 2304
Great Plumstead 2304

Great Ponton .. 2304
Great Selkerd .. 230

Great Sankey .. 2504
Great Saughall. . 2304

Great Staughton 240a
Great Strickland 2304
GreatTorrington 2304

Golborne David 2304
Golear .. . 1004
2004
Golders Green.. 2404
Goldhanger . 2304
Goldington .. 2104
Goldsborough .. 2304
Goldthorpe .. 2304
Gomersal . 230a
Gomshall . 230a
Goole .. .. 230
Goosnargh ... 2304
Gordon .. 260a
Gorebridge . 230a
Gorhambury .. 240a
Goring .. 2304
Gorleston . 230a
Gornelly .. 230a
Gorran Haven,. 2304
Gorseinon . 2000
2304
Gosberton .+ 2304
Gosforth . 230A
Gosmore . 2404
Gosport .. 2400
Gotherington .. 2104
Goudhurst .. 2304
Gourock . 2504
250¢
Gowerton . 280a
Gowkshill 2304

Grafton (Che«) 230a
@Grafton (Yorks) 2304
Grafton

Underwood ..
Grampound
Grandborough. .
Grange (Ches). .
Grange (Lancs)

2304

. 2304

2304
2304
2304

Grange (Yorks) 230,

Grangetown
Grantham

. 2504
. 2304

Great Totham.. 230A
Great Urswick.. 230A
Great Waltham 230a
Great Warford.. 2304

Great
Wilbraham .. 2404

reat
Witchingham 2304
Great Witcombe 2104
Greatworth . 230

Great
Wymondley.. 240a
Great Wyrley .. 2304
2301

Great Yarmouth 200A
230A
Greeba . . .. 230A
Green, The
(Cumberland) 2304
Greenfleld .. 2404
Greenford . 2004
Green
Hammerton.. 2304
Greenlaw 2504
Greenock v, 2504
2500
Greenodd .. 2304
Greens Norton 230a
Greenside .. 230a
Green Street .. 2404
Green Street
Green . 2304
Greenwich . 2004
Greetland . 2304
Grendon
(Northants) .. 230a
Grendon (Stnffs) 2504
Grenoside 2304
Gressenhall . 2304
Gressingham .. 2304
Gretton . 2304
Greysoutheu .. 2304
Grifinstown .. 230a
Grimsby . 230
2300
Grimston .. 2304
Grindleton .. 2304
Grlngley-on-the-

Hill 2304
Grmton 2304
Gristhorpe 230A
Groby .. 2504
Groes Vaen 2304
Groombridge .. 220A
Grove .. .. 2200

2304
Grovesend 2304
Guernsey 210¢
2304
Guestling 2304
Guestwick 2304
Guilden Morden 2404
Guilden Sutton 230A
Guildford .. 2200
230a
Guilsborough .. 2104
Guiseley .. 2304A
Guist 230a
Gullane.. 2304
Gumley 2504
Gunthorpe 2304
Gunthwaite . 2504
Gurney Slade .. 230A
Gustard Wood.. 2404
Gwaun-
caegurwen 2204
Habergham
Eaves . 230a
Habrough 2304
Haccombe 2304
Hacconby .. 230a
Hackinthorpe .. 2004
Hackington 230
2304
Hackleton 230
Hackney 2400
2304
Hackthorpe 2304
Haddenham
(Bucks) 220
Haddenham
(Cambs) 2404
Haddington 2304
Haddiscoe 2304
Hadfield .. 2400
Hadham Ford.. 2404
Hadleigh . 2304
Hadlow . 2204
Hadlow Down.. 230A

Hafodyrynys .. 2500
Haigh .. .. 2304
Hailsham .. 280a
Haijl Weston .. 2404
Hainford .. 230A
Halbeath . 2604
Halberton 230A

Hale (Cheshire) 1004
2004

Hale (Farnham) 2304
Hale (Lancs) .. 2304
Hale (leerpool) 2304
Hales .. . 230a

Hales Place .. 230a
Halesworth . 2304
Halewood . 230
Halifax . 230¢
2304
Hallaton .. 2504
Hallatrow .. 2304
Hallbankgate .. 230a
Hallingbury

Park .. . 2404
Hallow .. 2004
Halls Green 2404
Halsall .. .. 230a
Halstead (Essex) 230A
Halstead (Kent) 220a
Haltemprice .. 230A
Halton(Ches) .. 2504
Halton (Lancs) 2304
Halvergate .. 2304
Jam (Glos) 2304
Jam (Surrey) .. 2304
Hamble 404
Hambledon 2304
Hambleton 2304
Hamfallow 2304
" Hamilton 2400

2304
Hammersmith.. 1104

2304
Hammerwich .. 2504
Hammonds End

Farm 2404
Hampnett 210¢
Hampstead 1054

2104
Hampstead

Garden Suburb 2404
Hampsthwaite 2004
Hampton .. 2404
Hampton-in-

Arden .. 230A
Hampton Lucy 2504
Hampton Wick 2404
Hanbury . 230A
Handcross . 2304
Handforth . 2304

2304
Handley . 230a
Hansacre

.. 2304
HanhamAbbotts 2304

Hankham . 2304
Hanley . 240A
Hanslope .. 2304
Hanworth . 2004
2304
Happisburgh .. 230a
Hapsford .. 25604
Hapton. . .. 2304
Harbledown .. 230a
Harborough
Magna . 250
Harbury . 2504
Harby .. .. 230a
Hardgate . 2304
Hardingham .. 230a
Hardingstone .. 2104a
Hardwick Village 230A
Harefleld .. 2004
Hare Street .. 240a
Harewood . 2304
Harker .. . 230
Harlaston . 2504
Harleston . 2304
Harlington
(Beds) . 2404
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Harlington
(Middx) . 2004
2004
230A
Harlow . 2404
2404
2304
Harlton .. 2404
Harmer Green 2404
Harmondsworth 2004
2304
Harmston . 230A
Harold Wood .. 2304
Harpenden . 2404
Harpenden Golf
Tub . 2404
HarpendenRond 2404
Harpole .. 210A
Harpsden . 2304
Harrietsham .. 2301
Harrington
(Cumb.) .. 2304
Harrington
(Northants.) 2304
Harrogate .. 100a
2004
Harrold . 230a
Harrow . . . 2300
2404
Harrowden
Great . 2304
Harrowden
Little .. 2304
Harrow Weald.. 2404
Harston
(Cambs.) . 2404

Harston (mes ) 2304
Hartfleld 2804

Hartford (Ches. ) "20A
Hartford

(Hants.) . 2404
Harthill

(Chester) . 230A
Harthill

(Lanark) .. 2404
Harthill(Yorks) 2304
Hartley (Cran-

brook, ent) 2304
Hartley (Long-

field, Kent) .. 2304
Hartshead .. 230a
Hartshill . 230A
Hartshorne . 230a
Hartwell . 2304
Hartwood . 2404
Harwich .. 2404
Harworth . 230A
Haselbury

Plucknett .. 230a
Hasland . 2404
Haslingden . 230a
Haslingfield . 2404
Hassocks .. 230a
Hastings . 2004

2304

Hatch End . 2404
Hatching Green 240A
Hatfleld (Herts) 240a
Hatfleld (Yorks) 230a
Hatfield Broad

Oak . . 23048
Hatherle:gh . 230A
Hathern .. 2304
Hatherton . 230a
Hatton .. 250A
Hatton Heath.. 2304
Haugh of Urr .. 2304
Haunton . 2304
Havant. . .. 230a
Havercroft . 230a
Haverhill . 2304
Haverigg .. 2304
Haveringland .. 2304
Haverthwaite .. 2304
Hawarden . 2304
Hawes .. .. 2804
Hawick. . . 240¢
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Hawkburst . 2304
Hawksworth .. 2304
Hawkwell . 2304
Hawley . . . 2504
Haworth 2304
Haxby .. 2304
Haydock .. 2304
Haydon . 230a
Hayes .. .. 2404
Hayfleld . 230a
Hayle . 2404
Havlln" Island 2302
Havnes 2304

Hayton (Cumb) 2304
Hayton (York) 2301
Hayton (Yorks.) 2304

Haytor Vale .. 240a
HaywardsHeath 2304
Hazel Grove .. 2304
Hazel Slade .. 2304
Headcorn .. 2304
Headley .. 230a
Heads Nook .. 230A
Heald Green 2304
Healey .. . 230a
Healing .. 230a
Heath .. .. 2404
Heath End . 230a
Heath Hayes .. 230A
Heather .. 2504
Heathifield . 2404
Heathfleld

(Sussex) . 230a
Heatley . 2504
Heaton with

Oxeliffe .. 230a
Hebden Bridge 2304
Heckingham .. 230a
Heckmondwike 230A

edenham ,.. 2304
Hedge End 2304
Hednesford 2304
Hedon .. 230
Hedsor .. 2304
Heighington 2304
Hele .. 2304
Helensburgh 2404
Hellesdon 230
Hellidon 2304
Hellingly 230a
Helmdon 2304
Helmshore 2304
Helpston 2304
Helsby . . 2504
Helsington 230a
Helston .. 2404
Hemblington .. 230a
Hemel

Hempstead .. 2404
Hemingford

Abbot 2404
Hemingford

Grey .. 240A
Heminglon 2504
Hemley .. 280a
Hemmingfield .. 2304
Hempnall . 230A
Hempstead

{Essex) . 2304
Hempstead

(Kent) .. 2304
Hempsted .. 230a
Hemsby . 230a
Hemsworth . 2304
Hemyock .. 230a
Hembury .. 210a
Hendon . 2404
Hendrescythau 230a
Hendy . . 2504
Henfield .. 2304
Hengoed .. 230A
Henham . 2304
Henley-on-

Thames .. 230a
Henllys. . .. 230a
Henlow. . .. 2404
Hennock .. 2304
MHensall .. 230a
tiensingham .. 2304

Hensington
Henton
Heolcyw
Heptoustall
Hepworth
Hermiston
Herne ..
Herne Bay
Herringfieet
Herringthorpe
Hersham o
Herstmonteeux
ford

Hertford Heath'
Hertingford bury
Hesketh
Heslington
Hessle ..
Hest ..
Hest Bank
Heston. .
Heversham
Hethersett .
Hevingham ..
Hewish
Heworth
Hexham
Hextable
Hexton
Heybridge
Heydon
Heysham
Heywood
(Lancs.)

Heywood
(Wilts.)
Heywood Park
ickling P
Higham (Kent)
gham
(Warwicks.). .
Higham Ferrers
Higham Park ...
Highams Park. .
High Beech
Highbridge
Highburton
Highbury
(Somerset)
High Cross
High Cross
(Herts.)

Higher Itlam ..

Higher Walton
Hightield .
nghﬂeld Hall
High Halden
High Legh B

High Littleton. .
High Ongar .
High Roding ..
High Street
(Cornwall)
Highway
High Wy combe
Hildenborough
Hillam .. 0o
Hill Chorlton ..
Hill End "
Hillhead
Hillingdon
Hili Mjllom
Hilimorton
Hilperton
Hilton ..
Himley
Hinckley
Hindley
H.ludley Green. .

Hindolveston ..
Hingham

Charterhouse
Hinton
St. George

.. 2304
.. 230a
.. 2304
.. 2304
.. 2304
. 2304

Hints
Hinxhill
Hinxton oo
Hl perholme ..
ham °
}Iobson
Hoby ..
Hockenhull
Hockley
Hockley Heath’
Hoddesdon
Hoddlesden
Hoe ..
Hoggeston
Hogsthorpe
Holbeach
Holborn

Holcombe
Holeutt
Holker ..
Hollesley
Hollinghourne
Hollingworth ..
Hollowell
Hollybush
Holme (Lancs)
Holme (Yorks)
Holme
Pierrepoint ..
Holmfirth
Holmrook
Holmwood
Holne ..
Holsworthy
Holt(Norfon\)
Holt (Wilts.) .
Holtby .
Holton le Clay
Holwell. .
Holyhead

Holyton 5
Holywell Green
Honing o
Honingham
Honiton

Honor Oak Park

Hoo g

Hooe .. 3o

Hook (Surbilon
Surrey)

Hook (Yorks. )

Hookwood o

Hoole ..

Hoole Vlllnge

Hoobon Pagnell

}Iope Cove
Hopton. .
Hopwas
Hopwas Hayes
Horam .

Hornby
Horncastle
Hornchurch
Horndean
Horning
Hornsea
Hornsey
Horrabridge
Horsebridge
Horsell
Horsford
Horsforth
Horsham

St. Faiths
Horsley Cross .
Horsley's, The o
}Iorsmorden
Horsted with

Stanninghall

. 2304

230a
2304

2304

.. 2304
.. 2304
. 2304
.. 2404
. 230a

2304
. 2804
. 250A
230A
. 2404

Horton (Bucks.) 2304
Horton(Ches.).. 2304
Horton cum Peel 2304
Horwich 2304
Horwich End . 2304
080 2304
Hothfleld 2304
Hoton . 2504
}Ioughton
(Cumberiand) 2304
Houghton
{Hunts.) 2404
Houghton
(Lancs.) 2504
Houghton
Conquest 2304
Houghton on
the Hill 2504
Houghton chxs 2404
Houley . 230a
Hounslow 240¢
Houston 2404
Hove 2200
2204
2300
23804
Hovcton
St. John 2304
Hoveton
8t. Peter 2304
Howe Green 2404
Howick. o 2304
Howwood 2404
Hoylake 2304
Hoyland 2304
}onland Nether 2304
Hoyland Swaine 2304
Huby 230
230
Hucclecote 2304
Hucknall 2304
Huddersfield 100a
200a
Huddleston 2304
Hugglescote 2504
Hughenden 230a
Huish Eplscop1 230a
Hulcote . 2304
Humberston 2304
Humberstone .. 2004
2404
Huncoat 2304
Huncote 2504
Hungerton 2504
Hunmanby . 2304
Hunningham .. 250A
Hunsdon .. 2404
Hunsdon Mill .. 2404
Hunsonby 230a
Hunstanton 2304
Hunsworth .. 230a
Hunters Quay.. 230a
Huntingdon 2404
}Iuntmgdon
(Ches.) 2304
Huntingdon
(York.) . 2304
Hunton . 2304
Huntwick Q 230A
Hurlet . 240
Hurley (Berks) 240A

Hurley

(Warwicks.) 250A
Hurlford .. 2404
Hursley Hili .. 2304
HurstGreen

(Lancs.) . 230a
HurstGreen

(Sussex) . 2304
Hurstmontceux—

See Herstmont-

ceux.

Hurstpierpoint 2304

Hurworth . 230a
Husbands

Boswarth .. 25604
Husborne

Crawley . 2304

109

Hutton (Lancs.) 2304
Hutton

(Somerset) .. 230A
Hutton Bushel 2304
Hutton

Crangwick .. 2304
Hutton Roof .. 2304
Huxley(Ches.).. 2304
Huyton-with-

Roby .. 115a

2304

Hyde .. .. 230A
Hyde Heath .. 230a
Hyde Lea 2304
}Iythe (Hants. ) 230A
Hythe (Kent) .. 2104
2100

Ibstock .. 250A
Ickenham .. 2004
Ickleford .. 2404
Icklesham .. 230a
Ickleton .. 2404
Ickwell .. 2304
Iddenshall .. 230a
Ide X .. 230A
Iden .. .. 230a
Ifield (Kent) .. 230a
Iﬂeld(Sussex) . 230A
tam. . . 230A

l chester . 230A
Tiford . 2304
230¢

Ilfracombe . 240c
Ilkley .. 230A
Ilminster 230A
Tlsington 2304
240A

Immingham 2304
Ince (Ches.) 250

Ince (Ln'erpc(;l.) z

Inchinnan 40A
Ingatestone 230A
Ingbirchworth.. 230A
Ingham 2304
Ingleton 2304
Ingoldmelis 230A
Ingworth 2304
Innellan 230A
Innerleithen 2504
Instow . 304
Inveresk 230c
Inverkelthmg . 2504
Inverkip .. 230A
Inverncss 2400
%nwlonh gg(())A
pplepen A
Ipswich 2304
230¢

Irchester 2304
Irlamm .. 230¢
Irmingland 2304
Irstead . .. 230A
Irthmgton . 230A
Irthlngborough 2104
Irton .. . 230a
Irvine .. 2404
Irwell Vale 2304
Isleham .. 2404
Isle of Mull .. 230c
Isle of Whithorn 230A
Isleworth .. 230a
240c

Islington 2004
Isllp .. 210A
Itteringham 2304
Iver .. 2004
Iver Heath .. 2004
Ivinghoe 2404
Ivybridge 2300
Jaywick 2304
Jedburgh 2300
2304
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Jersey .. .. 2404
Jesson .. .. 280a
Jevin, .. 230A
John O’ Gaunt.. 230A
Johnstone . 2404
Johnstown .. 230A
Jordanhiil . 2404
Kearsley . 220¢
2304
Keckwick 250
Kedleston 2004
Keekle .. 230a
Keelby 2304
Keevl] . 2304
Kegworth 2504
Keighley 2304
230¢
Keinton
Mandeville .. 230a
Kelibrook 230a
Kellington 230A
Kelmarsh 2304
Kelsall . . 230a
Kelso . 2504
Kelston 210a
230a
Kelty 2504
Kemback 2508
Kempsey 200a
Kempshott 2304
Kempston 2104
Kempston Box
End . .. 2104
Kempston a0
Hardwick .. 210a
Kemsing . 2204
Kendal . 2304
Kenfig .. .. 2304
Kenfig Hill .. 230A
Kenley . . . 2064
230A
Kenford .. 230a
Kennington .. 2304
Kennishead .. 240a
Kensington . 100a
230a
2300
Kensworth .. 2404
Kentisbeare .. 2301
Kent Street .. 230A
Kenyon . 230A
Kesgrave . 230a

Keston . . .. 2404
Keswick (Cumb) 1004

2004
Keswick

{Norfolk) . 230a
Kettering . 2304
2300
Kettlebrook .. 2504
Kettles Hulme. . 230a
Kettlesing . 230A
Kettlewell 2300
Ketton 230a
Kew .. 2204
Kewstoke 230a
Keyingham 230a
Keymer 2304
Keynsham .. 2104
Keysers Estate 2404
Key Street 2304
Kibworth
Beauchamp .. 250A
Kibworth
Harcourt .. 250
Kidmore End .. 2304
Kidsgrove 2304A
Kidside. . 230A
Kidwelly .. 250A
Klibarchan 2404
Klibirnie 2402
Kilby .. 2504
Kiiconquhar 20604
Kildwick 230A
Killamarsh 250A
Kiflan .. 230a
Killay .. 230a

Killinghall
Kilmacolm
Kilmany
Kilmarnock

Kilmaurs
Kilmeradon
Kilmun. .
Kilrenny
Kilsby ..
Kilsyth
Kilwinning
Kimberley
Kimbolton
Kimcote
Kimpton
Kincardine
Kineton
Kinghorn
Kingsbarns
Kingsbridge
Kings Bromley
Kingsbury
(Middx.)
Kingsbury
(Staffs.)
Kingsbury
Episcopi
Kings Cliffe
Kingsdon
Kingsdown
KingsDyke,
Kingsford
Kingskerswell . .
Kingskettle
Kings Langley . .
Kingsley b
Kings Lynn

Kings Marsh
Kings Meaburn
Kingsnorth ..
Kings Norton . .
Kings Park
Kingstanley ..
Kingsteignton . .
Kingston 5
ngston-upon-
Thames -
Kingstown
(Cumb) Ly
Kings Sutton ..
Kingswear s
ngswint‘ord
Kingswood
(Bristol)
Kingswood
{Lancs.)
Kingswood
(Surrey)
Kington L\ngley
Kington
St. Michael .
Kinnerley
Kinnerton
Kinsbourne
Green
Kinsley. .
Kinvaston
Kippax. .
Kippford =
Kirby Bellars . .
Kirby Cane
Kirby Cross
Kirby-le-Soken
Kirby Muxloe . .
Kirkandrews ..
Kirk Bampton. .

Kirkbean
Kirkbride
Kirkburton
Kirkby

(Whiston) .
Kirkby Lonsdale
Kirkby

Overblow .
Kirkby Thore . .

230A

.. 230
. 230a
. 280
. 2304

. 230a

2304

. 280a

2304

The Broadcaster Trade

Kirkby Stephcn 2304
Kirkcaldy .. 230a
Kirkca.lg' . 2300
Kirkecu brlght 2304
Kirk Deighton.. 2304
Kirk Ella .. 230A
Kirk Fenton .. 2304
Kirkfleldbank .. 2404
Kirkham .. 2304
Kirkhamgate .. 2304
K'rkhammerton 2304
Kirkheaton 230a
Kirkhinner .. 2304
Kirkintilloch .. 240A
Kirk Langley .. 2004
Kirkliston 2804
2504
Kirkmichael
(Ayrs) .. 2400
Kirk Michael
{(1.0.M) 2304
Kirknewton .. 230a
Kirkoswald 280a
2404
Kirkpatrick
{Durham) .. 2804
Kirk Sandall .. 230a
Knk Smeaton .. 230A
. 230a
Klrtou (mes 2404
Kirton (Suffolk) 2304
Kislingbury 2104
Kittle 2304
Kiveton Park .. 230A
Knapton .. 2804
Knaresborough 2004
Knaresborough
Chain Lane, .. 2304
Knaresborough
York Road .. 2304
Knebworth 2404
Kneesworth 2404
Knighton . 2304
knightsbrldge 2304
2000
Knightswood .. 2404
Knipton 230a
Knockin 2304
Knodishall 230A
Knottingley 230A
Knowle. . 230a
Knowle Hill 240A
Knowsley 1154
230a
Knox .. .. 230a
Knutsford 2204
Kyng 230A
Laccby .. 230A
Lackness . 230a
Lacock . . ... 230Aa
Ladbroke .. 2504
Laddingford .. 230a
Ladybank .. 250a
Lakeside .. 230a
Laleham .. 200a
Laleston .. 2804
Lamberhurst .. 230a
Lambeth .. 2204
Lambhill .. 2404
Lambourne .. £30A
Lamerton .. 230a
Lammas .. 2304
Lanark .. 2404
Lancaster .. 2304
Laneing .. 230A
Landbeach .. 2404
Landkey . 2304
2300
Landywood . 230A
Lane End .. 230A
Langbank . 2404
Langcliffe .. 2304
Lungdonlﬂlls 230a
Langenhoe 2304

Langford (Bﬁds ) 2404

Langford
(Essex)
Langford
(Somerset) .
Langham Q
Langley (Ches
Langley (Essex]
Langley (Kent,
Langley
(Norfolk)
Langley Burrell
Langley Marish
Langley Priory
Langport
Langstone
Langtoft
Langton
Langwathby
Lannock Manor
Lapley .
Lapworth
Larbert. .
Largo’s, The
Largs ..
Lukﬂeld
Larkhall
Lasswade
Latcham
Latchford
Latchford
Without
Latchingdon
Latchmore
Common
Lathom
Latimer
Laughton-in-
the-Morten ..
Launceston
Lavant
Lavendon
Lavernock
Law ..
Lawford
Laxey .. o
Layer Breton ..
Layer-de-la-
Haye. . 0
Layer Marney . .

Lea (Ches.)
Lea (Lancs.)
gram =
Lea Marston ..
Leamington
Leamington
Hastings ..
Lea Newbold ..
Leasybridge
Leatherhead
Leathley
Leazes ..
Lebberston ..
Leckhampstead
Leckhampton ..
Leconflel
Ledburn

{Devon)
Lee(S E.12)

Leec
Leeds (Kent)
Leeds(Yorks.). .

Leek ..
Leekbrook .
Leek Wootton. .
Lee-on-Solent ..
Lees
Leeswood
Leftwich

Leicester

Leicester Forest
Bast .. oo

. 2304

. 2304
2304
2304
230A
230A

.. 2304

2304
2304
2504

.. 2804
.. 2304
. 2304
.. 2204
. 230A

240a
2304

.. 230a
.. 2504
.. 2504
.. 2404
.. 2804
. 2404
. 230A
. 230a
. 2404

. 260A
. 230A

. 2404
. 2304
. 2304

2304

. 200¢
.. 2304
. 230a
. 230A
.. 2404
. 2304
. 230

2304

. 2304

.. 230A
.. 2004

2
. 2304

2004
2304

.. 2300
. 230A

2504
2304
2304

.. 280A
. 2204

2200

. 100a

2004
2404

2504
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Leicester Forest
‘West .. 2504
Leicester Frith.. 2404
Teigh (Dorset).. 2304
Leigh (Kent) .. 220A
Leigh (Lancs. ) 200
2304
Leigh (Lancs.)
(Rural) .. 230A
Leigh (Staﬂ's.;. . 230A
Leigh (Surrey).. 230A
Leigh on Mendip 230A
Leigh on Sea .. 230C
230A
Leighton
Buzzard .. 240A
Leigh Woods .. 230A
Leire .. .. 250A
Leiston 230A
Lelant, .. 2404
Lemsford 2404
Lenham 2304
Lennoxtown 2404
Lenonfield 2804
Lenzie .. 2404
Leominster 2304
Lepton .. 2304
Lerwick 230¢c
Leamahagow 2404
Lessingham 2304
Letchworth 2404
2500
Leuchars 2604
Leven (Fife) 2604
Leven(Yorks 2304
Levens . . 2304
Leverton 2304
Levington 2304
Lewes .. 2300,
Lewisham 2004
Leybourne 2304
Leyburn 130¢
Ley Green 2404
Ley Hill 2304
Leyland 2304
Leyton . . 1500
2304
Leytonstone 1500
2304
Lichfield
(Hants.) 2304
Lichfield
(Stafis.) 2404
Lidlington 2304
Lifton .. 2304
Light Ouks 2304
Lightwater 2404
Lilbourne 2304
Lilford-cum-
Wigthorpe 230A
Lifley .. 2404
Lilling . 2304
Limehurst 240¢
2404
Limington . 230a
Limpley Stoke 230A
Limpsfield 2204
Lincoin 230¢
230a
Lindal .. 230
Lindale 2304
Lindfield 230A
Lingdale 250a
Lingerfield 230A
Lingfield 2304
Lingwood 2304
Linlithgow 2504
Linstock .. 230A
Linthwaitc . 100A
200a
Linton (Cambs.) 2404
Linton (Kent) .. 230a
Linton (Staffs.) 230a
Linton(York.).. 230a
Linton (Yorks.) 2500
2304
Lintz .. 250A
Linwood . 2404
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Liskeard .. 2804
Listerdale . 2304
Litherland . 2300
2304

Litlington . 2404
Little Amwell . 2404
Little Aston .. 2304
Little Baddow.. 230A
Little Bampton 2804
Little

Barningham  230A
Little Bealings.. 2304
Little Berk-

hamgstead .. 2404
Little Billing

Lane . 2804
tht]eborough . 2304
Little Braxted.. 2304
Little Brickhill 2301
Little Brington 2304
Little

Broughton .. 2304
Little Budworth 2204
Little Chart .. 230a
Little Cheverell 230A
Little Clacton .. 230a
Little Clifton .. 2304
Littledean .. 2304
Little Eaton .. 200A

2304

Little Eversden 240A
Little Fambridge 2204
Little Gaddesden 2304
Little Hadham 230a
Littlehampton.. 230A
Little Haywood 230a
Little Heath .. 240a
Little Hoole .. 230a
Little Horkesley 230a
Little Horwood 230a
little Houghton

(Northants.).. 230A
Little Houghton

(Yorks“.f .. 2302
Little Hulton .. 2301
Little Kingshill 230A
Little Leig! . 2204
Little Lever .. 2304
Little Marlow .. 230aA
Little Melton .. 2304
Little Missenden 230a
Littlemoss .. 2404
Little Oakley .. 2301
Little Offiey .. 240a
Litvle Ouseburn 2304
Littleover .. 200a
Little Pannell .. 2304
Lijttle Parndon 240A
Little Paxton .. 240A
Little Plumstead 2304
Littleport .. 2404
Little Salkeld .. 2304
Little Saughall. . 2304
Little Smeaton 2304
Little Sta.nney 2504
Little Stre 2504
Little Stﬂckland 2304
Little Sutton .. 230aA
Little Thurrock 2804
l.ittleton

(Chester) . 2304
Littleton

(Hants) . 230a
Littleton

Somerset) .. 2304
Littleton

(Woking) 2004
Little Torrington 2304
Little Urswick.. 2304
Littlewick Green 240A
Little

Wilbraham .. 240A
Little

Witchingham 2304
Littleworth 2304
Littleworth

(Worces.) . 2004

ttle
Wymondley.. 2404

Litton ..
Liverpool

Liversedge
Liverton
Livesey..
Llanblethian
Llanbradach .
Llandavenny ..
Llandebie
Llandefeilog
Llandilo

Llandough
Llandrindod
Wells
Llandudno
Junction
Llanelly

Llanfairfechan. .
Lilanfrechfa
Llangattock
Llangeinor
Llangennech
Llangollen 5
Llangwynydd ..
Llangwystenin. .
Llangynwyd
Llanharan
Llanharry
Llanhilleth
Llanidloes
Llanmaes
Llanmorlais
Llanrhidian
Llanrhos
Llanrwst

Llansaint 00
Llansantffraid
Llantarnam
Llantrisant
Llantwit Fardre
Llantwit Major
Llanwern |
Llanymynech
Llwynhendy
Llysafen
Loanhead
Loans ..
Lochans
Lochfoot
Lochgelly 5
Lochwinnoch .

Lockington
Locksheath ..
Locks Bottom. .
TLoddington
Loddiswell
Loddon. .
Lofthouse
(Harrogate) . .
fthouse
(Wakefleld) . .
Loganlee
TLondon
City of

TLondon Colney
Long Ashton
Long Benninton
Long Buckby ..
Long Buckby
‘Wharf
Long Clawson .
Longdon .
Longdon Green
Longdown
Long Eaton
Longfleld
Longford .
Long Itchington
Long Lawfords
Long Marton ..
Longniddry

.. 2804
. 2304

2300

. 2304
. 2404
. 2304
.. 230A
. 2304

2304

.. 260a
.. 2504
. 2200

2300

. 230A
. 230¢

. 230A
. 2500

2504
2304

. 230
. 2304
. 230a
. 260a
. 220¢

230a
2304

. 230A
. 280A
.. 2304
. 2500
. 2300
. 230A
. 230a
. 2304
. 2304

230¢
2304

. 2304

Long Preston .. 2304
Longridge . 230a
Longscales . 2304
Longsdon 2304
Long Sutton

Lincs.) . 2304
Long Sutton

(Somerset) .. 2304
Lo on(LnncA) 2304
Lungton(staﬂ”a) 2404
Longtown .. 230A
Longwell Green 230A
Long Whatton.. 2504
Looe (Comwnll) 2304
Loose .. 2304
Lorton . . . 2304
Lossiemouth .. 230¢
Lostock Gralam 220A
Lostock Green.. 2204
Lostwithiel . 2304
Lothersdale .. 230a
Lotherton .. 2304
Loughborough.. 230A
,oughor .. 2804
Loughton .. 230A
Lound (Notts. ) 2304

2304
Loversnll . 280A
Lowca . 280A
Tow Coniscliff e 230a
Lower

Boddington .. 230A
Tower Bourne.. 2304
Lower Froyle .. 2304
Lower

Harlestone .. 2104
Lower Heyford 2104
Lower Kinnerton 2304
Lower Penn .. 2004
Lower Walton.. 2404
Lower

Willingdon .. 2304
Lowestoft 2304

230c
Lowfield Heath 2304
Lowick (Lancs.) 2304
Lowick

(Northants.).. 2304
Low Laithe . 2304
Lowton. . .. 2304
Loxton .. 2304
Lubbersthorpe.. 2404
Lubenham . 2304
Ludborough .. 230A
Luddenden .. 230a
Luddendenfoot 2304
Ludgvan .. 2404a
Ludham .. 2804
Ludworth . 2304
Lugton .. 2404
Lullington . 2304
Lund .. .. 2804
Lundin Links .. 250a
Lunnon . 2304
Lupset . . . 2304
Lupton .. 2304
Lustleigh . 2404
Luton .. . 240¢

250¢
Lutterworth .. 2504
Lwynarthan .. 2304
Lyccombe .. 2404
Lydbrook .. 2304
Lydd .. .. 2304
Lydden. . .. 2304
Lyddington .. 2304
Lydford . 2304
Lydford-on-

Fosse .. 2302
Lydiate .. 2304
Lydney. . .. 2304
Lye o .. 2004
Lyme Regls .. 2200
Lyminge .. 2304
Lymington .. 230A
Lymm .. .. 2504
Lympsham .. 230a
Lympstone . 2304

Lyndhurst . 2304
Lynmouth 1004
2004
Lynton . 1004
2004
Lytham . 2404
Mablethorpe .. 2304
Macclesfield . 2304
Machen. . .. 2304
Machen Lower.. 230A
Machynlleth .. 280A
Mackeyre End.. 2404
Mackworth . 2004
Macmerry .. 2304
Madeley . 230a
Madron. . . 2404
Maer . 2304
Maesbury 2304
Maesbm‘y Marsh 2304
Maesteg .. 2304
Maesycoed . 2304
Maesycwmmer.. 2304
Magham Down 2304
Maghull 230
Magor .. 2304
Maidenhead 230¢
2304
Maiden Newton 230A
Maidens 2300
Maidford .. 230A
Maids Moreton.. 230a
Maidstone 2300
2204
Maidwell 2304
Mainsriddell 2304
Majsemore 2304
Malden 2204
2304
Malmesbury 2304
Malpas 2304
Maltb; .. 2304
Malvern Link .. 1004
2004
Malvern Wells.. 1004
2004
Mancetter 2604
Manchester 200¢
Manchester 2304
Mangotsfield 2104
Manley 2504
Manmoel 2304
Mannington 230a
Manningtree .. 230A
Mansfield . 240¢
Mansfleld
Woodhouse .. 2504
Manthorpe . 2304
Manton
(Rutland) .. 280a
Manton (Wilts.) 2200
‘\dupladurham . 2004
March .. . 2404
Marchington .. 230A
Marchwood .. 230a
Mardley Hill .. 2404
Marehain-en-Fen 2304
Maresfield .. 280
Margaretting .. 230A
Margate .. 240¢
2404
Margrove Park 2604
Marhamechurch 2304
Marholm . 2304
Mark 2304

Mark dauseway 2304

Mark Cross 2304
Market Bosworth 2504
2404

Market Deeping 2304
Market Drayton 2400
Market

Harborough.. 2304
Market
Lavington .. 230A

Market Overton 230A
Market Lejghton 2304
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Markfleld .. 2504
Markham (Mon) 2304
Markham

(Somerset) 2304
Markham

Clinton 2304
Markinch 2504
Marks Tey 230A
Markyate 2404
Marlborough 220¢

2304
Marldon .. 2004
Marlesford .. 280a
Marlow .. 2304
Marlpit Hill .. 2304
Mariston-cum-

Lache 2304
Marple . . .. 2304
Marple Bridge . . 2304
Marsden .. 230a
Marshalswick .. 2404
Marsham .. 2304
Marshchapel .. 2304
Marshfield .. 2304
Marsh Gibbon.. 2304
Marston . 2204
Marston Green.. 2204
Marston Magna 2304
Marston

Moretaine .. 2304
Marston

St. Lawrence 230a

Marston Trussell 2304
Marsworth .. 2304
Marthall . 2204
Martham . 2304
Martjn .. 2304
Martlesham .. 2304
Martock .. 290a
Marton

(Warwicks,) 2604
Martou (Yorks.) 2304
Marton-in-

Cleveland .. 2304
Maryport .. 2804
Marytavy .. 230a
Mashury . 280a
Mastin Moor 2504
Matfield 2304
Matson 2304
Mattersey 2304
Mattishall 2304
Mauchline 2404
Maudlam 2304
Maulden 2304
Mautby 2304
Maxstoke .. 230a
Maxwelltown .. 230c

2304
Maybole 2404
Mayfleld .. 2304
Mears Ashby ... 2304
Measham .. 2504
Meaux .. .. 2304
Mclbourn .. 2404
Melbourne 2504
Melcombe Begls 2304
Meldreth .. 2404
Melksham 2304
Melling . 230a
Mellor (Ches. ) 230A
Mellor (Lnncs) 2304
Melrose . 2800

2304
Meltham . 2304
Melton (Suﬂ‘ollx; 280a
Melton (Yorks.) 2304

Melton Mowbray 240¢

Menai Bridge .. 230¢

2304
Menston . 280
Mentmore . 2404
Meonstoke . 2304
Meopham .. 2804
Meppershall .. 240A
Mere .. 2204
Meriden . 2604
Merriott . 280A
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Mersham . 2304
Merstham . 2304
Merstone . 2404
Merthyr Mawr.. 2004
Merthyr Tydfil. . 2300
Merthyr Vale .. 2504
Merton . . . 2204
Messing .. 2304
Metheringham.. 230a
Methi .. 2504
Methley . 2304
Mevagissey . 230
Mexborough .. 2200
Micklefield . 2304
Mickleham . 230
Mijckleover .. 200a
Micklethwaite .. 230A
Mickletown .. 2304
Micle Trafford .. 2304
Mid-Calder .. 230A
Middle Bourne. . 230
Middle Claydon 2304
Middlesbrough 2200
2304
Middlesmoor .. 230
Middlestown .. 230a
Mjddlethorpe .. 230A
Middleton
(Lancs.) . 2200
2304
2304
Middleton (Leie.) 2304
Middleton
(Stafis) .. 2504
Middleton
(Sussex) . 2304
Middleton
(Yorks.) . 230a
Middleton
Cheney . 2304
Middleton-in-
‘Wharfedale .. 2304A
Middleton
Junctjon . 2304
Mjddlewich . 2204
Middlewood .. 2304
Midford . 2304
Midgley . 2304
Midsomer
Norton . 2304
Midway .. 2304
Mijkleston . 2404
Milborne Port .. 2304
Mijldenhall . 2200
Milford .. 2804
Milford Haven.. 220c¢
Milford-on-Sea. . 230¢
Millbridge . 230a
Mlllbrook . 2304
Mill Corner . 230a
Mill End .. 2404
Millfield . 230a
Mijllhead . 230Aa
Mill HIl . 240A
Milliken Park .. 2404
Millington . 2204
Millom . . . 230a
2304
Millrigg. . .. 230a
Milngavie . 240a
Milnrow . 230
Milnthorpe . 230a

p 0
Milton (Cambs.) 2404
Milton
(Dumfries) .. 2404
Milton (Hants.) 2304
Milton
(Northants) .. 2104
Milton (Staffs.) 230a

Mllton Abbot .. 2304
Milton Bryan .. 2404
Milton Ernest .. 210A
Milton Regis .. 230a
Milverton . 2304
Mimbridge . 2004

Minchinhampton 2304
Minehead . 230a
Minnigaff . 2304

Minster .. 1304

Minworth . 2304

Mirfield. . 2004

2304

Miskin .. . 2304
Misterton

(Warwicks.) 2504
Misterton

(Somerset) .. 2304
Mistley .. 2304
Mistley Heath .. 230a
Mitcham .. 2064

230a
Mitcheldean .. 230A
Mobberley 2204
Mochdre 2304
Modbury .. 2404
Moggerhanger .. 230a
Mold .. .. 230A
Moleseroft .. 2304
Moleseys, The .. 2304
Molewood .. 240a
Mollington .. 2304
Monk Fryston .. 2304
Monk Kirby 2304
Monkton 2404
Monkton

Combe 2404
Monktonhall 2304
Monmouth 2304
Montrose 240¢
Moonzie 2504
Moore .. .. 280A
Moor Monkton.. 2304
Moor Park 2404

2404
Moor Row 2304
Moorsholm .. 2504
Morcombelake.. 2304
Morcott .. 2304
Morda .. .. 230A
Morden .. 2054

2304
Morecambe 2304
Moresby . 230a
Moresby Parks. . 2304
Moreton 2304
Moreton I’mkney 2304
Morland .. 230a
Morley . . 100a

2004
Morley St. Peter 230a
Morningthorpe 230a
Mortehoe . 2304
Mortlake . 2100
Morton (LincsA) 2304

Morton (Yorks.) 2301

230a
Morton Palms .. 2304
Mossend .. 2404
Mossley 230a
Mosspit. . 2304
Moston 2304
Motherwell 2400
Mottingham 2004
Mottistone .. 2404
Mottram 2304
Mottram
St. Andrews.. 230A
Mouldsworth .. 230a
Moulton (Ches.) 2204
Mouiton (Lincs.) 2304

Moulton

(Northants.).. 210a
Mculton Chapel 2304
Mountain Ash.. 2304
Mountfield . 230
Mountsorrel .. 2504
Moutonhamp-

stead .. 2404
Much Hadham.. 2404
Much Hoole .. 230a
Mucklestone .. 230a
Mudford . 2304
Mudgley . 2304
Muirhead .. 240A
Mulbarton . 2304
Mundham . 2304
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Mursley . 230a
Murton
(8. Wales) 2304

Murton (Yorks) 230a

Musselburgh .. 230c
Muston .. 2304
Mulford . 2304
Mwyndy .. 230A
Myddleton . 250A
Mynyddygarreg 2504
Mytholmroyd .. 230a
Mytton . 230a
Nacton .. 2304
Naflerton . 280a
Nailsea .. 230A
Nailstone .. 250
Nailsworth .. 230a
Nanpanton . 2304
Nanpean .. 2304
Nangarn .. 230A
Nantyffyllon .. 2304
Nantymoel . 2204
Naphill .. 2304
Napton .. 2504
Narborough .. 2504
Naseby .. 2304
Nash . .. 2304
Natland . 230a
Navenby .. 230a
Nayland . 210¢
Nazeing .. 2404
Neath .. .. 220A
Neatishead .. 2304
Neldwood . 2304
Neilston .. 2404

Nelson (Glam.) 230a
Nelson (Lancs.) 2304
Nelson Park .. 230a
Neston (Ches.).. 2304
Neston (Wllts) 2304
Nether Alderley 2300
Netherbury 2304
Netherfield .. 230a
Nether Heyford 2104
Nether Kellet .. 2304
Nether

Poppleton .. 230a
Netherseal . 2304
Netherthorpe .. 230a
Netherton

(Lancs.) . 2304
Netherton

(Yorks.) 2304
Netley .. 2404
Netteswell Cross 2404
Nettledon 304
Nettleham 2304
Nettlesford 2304
New Abbey 2304
Newark 2304
Newarthill 2404
New Barn 2304
Newbjggin 2304a
Newbold-on-

Avon. . 2504
I\ewboldpacey 2504
Newbold Verdon 2504
Newbourn .. 230A
New Bradwell .. 210a
Newbridge .. 230a
Newburgh .. 250a
Newby . . 2304
Newby Bndge 2304
Newcastle

Higher (Glam.) 2304
Newcastle-

under-Lyme.. 2300

2304
Newcastle-

upon-Tyne .. 2404
New Cumnock.. 2404
Newdigate . 2304
Newduston . 210a
New Earswick.. 230
New Eltham .. 2204

Newenden . 230a
New Finlake .. 2104
New Galloway.. 2304

Newgate Street 2404

Newhall . 230A
Now Harrowden 2304
Newhythe 2304
Newick . 2304
Newington
(Kent) . 230a
New Inn . 230a
Newland . 2304
Newlands . 2404
Newmarket . 440a
Newmill .. 230A
Newmillerdam. . 2004
Newmniilns .. 2404
Newnham
(Glos.) . 2304
Newnham
(Herts.) . 2404
Newnham
(Kent) . 2304
New Parks . 2404
Newport(Essex) 2304
Newport (Fife) 2504
Newport,
(I.O.W.) 2404
Newport (Mon) 1000
"OOA
2304
Newport Pagnell 2104
Newquay .. 2304
New Romney .. 2304

New Stevenston 2404
Newton (Cambs.) 2404
Newton (Ches.) 2304
Newton

(Warwick) .. 2504
Newton (York.) 230A
Newton Abbot.. 240¢

2304
Newton

Blossomville 230A
Newton by

Daresbury .. 2504
Newton by

Frodsham .. 2504
Newton by

Tattenhall .. 230a
Newton Ferrers 2304
Newton Flotman 2304
Newtongrange. . 230a
Newton

Harcourt . 2504
Newton in

Makerfield .. 230a
Newton in

Willows . 230a
Newton

Longville .. 2204
Newton Mearns 2404
Newton

Poppleford .. 2304
Newton Regis .. 250A
Newton Reigny 2304
Newton St.Cyres 2304
Newton

St. Faiths .. 230a

Newton St. Loe
Newton Solney

210a
2304

Newton Stewart 2304
Newtown
(Derby) . 2304
Newtown
(Scotland) .. 2504
Newtown
(S. Wales) .. 2304
New Tredegar .. 2304
New Walthx\m
(Lines.) . 2304
New Windsor .. 110c
2200
Ninfleld .. 230
Niton .. . 2404
Nitshill . 2404
Nocton . 2304

No Man's Hoath 250

Nook .. 230A
Norland . 2304
Norley .. .. 2204
Normanby . 250A
Norman Cross .. 2304
Normanton . 2304
Normanton le
Heath .. 2504
Northall . 2404
Northam .. 2304
Northampton 2100
2104
2304
Northaw 2404
North Baddeslcy 2304
North Bersted.. 230a
North Berwick. . 230
Northborough.. 2304
Northbourne .. 230a
North Bradley. . 2302
North Cadbury 2304
Northchurch .. 200A
North Cotes .. 2304
North Cove . 2304
North Cray .. 2404
North Elmham 2304
North Ferriby.. 2304
Northfleet . 2304
North
Frodingham.. 2304
North Harrow.. 2404
North Hykeham 2304
Northiam .. 230A
Northill 2304
North
Kijllingholme 230.:
North Kilworth 2504
Northleach .. 2200
North Marston.. 2304
North Meols .. 2304
North Newbold 2304
Northolt . 2004
Northope 2304

North Ormesby 2301\
Northowram .. 230

North Preston. . 230A
North

Queensferry 2504
North Shields .. 2404

North Skirlangh 2304

North Stoke .. 210a
North Tawton.. 2304
North Thoresby 230A
Northumberland 2004
North Walsham 230A
North Weal
Bassett .. 2304
North Weald .. 230a
Northwich . 2200
2204
Northwick 210A
Northwood . 2404
North Woolwich 2201
Norton (Ches.).. 2504

Norton (Worcs.) 2004
Norton (Yorks.) 2304

Norton Bridge.. 230a
Norton Canes .. 2504
Norton Green .. 2404

Norton Lindsey 2504
Norton

8t. Philip .. 2304
Norton
Subcourse .. 2304
Norton
Sub-Mamdon 2304
Norwich .. 2304
220c¢
Norwood Green 230a
Norwood Hill .. 2304
Nottingham .. 2304
2000
Notting Hill .. 2000
2304
Nuneaton . 230a
2200
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Nunhead .. 205A | Osmotherly . 2304 ( Pattingham .. 280A
2304 Ospring .. 2304 | Pattishall .. 2804
Nun Monkton .. 2304 | Ossett . . 2304 | Paul Churchtown 2404
Nunney .. 2304 | Osterley . 2304 | Paulerspury .. 2304
Nunthorpe. .. 2304 Oswaldtwlstle . 2304 | Paull .. .. 230A
Nurstead .. 2804 | Oswestry .. 2304 | Paulton . 2304
Nutbourne .. 2304 | Otford .. .. 2204 | Pavenham . 2304
Nutfield .. 2304 | Otham .. . 2304 | Peacchaven .. 230a
Nutley .. .. 2304  Otley .. 2304 | Peaslake . 2304
Nyetimber . 2304 | Otterbourne 230A | Peasmarsh
Otterton 2304 | (Surrey) .. 2304
Ottery St. Mary 230A | Peasmarsh
Oadley .. .. 2404 | Ottringham .. 230A | (Sussex) .. 2804
Oakdale .. 2304 | Oughterside 2304 | Peatling Magna 2504
Oakenshaw .. 230A | OQugbtibridge .. 2304 | Peatling Parva 250A
Qakham .. 2304 Oulton(Norfolk) 2304 | Peckham 2054
Oakhill . 2304 | Oulton (Suﬂ‘olk; 2304 2304
Oakley (Beds.). . 2104 | Oulton (Yorks.) 2304 | Poebles .. 2504
Oakley (Hants) 230a | Oundle.. .. 2308 | Peel .. .. 2304
Oakley Outerby .. 2304 | Peldon .. .. 2304
(Northnnts) 2304 | Outwood (Lincs.) 2304 | Pembrey .. 2504
Oakthorpe . 2504 [ Outwood Pembury .. 2204
Oakwood Hill .. 2304 | _(Surrey) . 2304 | Penarth .. 2800
Oakworth . 2304 | Overseal .. 230A | Pencaitland .. 2304
Oatlands Park.. 240A | Overstone .. 2104 | Penclawdd .. 230a
Yborne . 2304 | Over Tabley ..220A | Pencoed .. 2304
Ochijltree . 2404 | Overthorpe . 2304 | Pendlebury . 2304
Ockham . 2004 Overt,on(Hunts) 2304 2500
Ockley . 2304 | Overton(Lancs.) 230A | Pendleton .. 2304
Odeil . 2304 | Overton Pencgoes .. 2304
Offchurch . 2504 (Yorks.) . 2304 | Pengam . 230a
Offham . 2304 | Overtown .. 2404 2304
Offord . 2404 | Oxendon .. 2304 | Penge .. .. 2004
Ogmore . 2304 | Oxenholme .. 230A | Penhow .. 2304
Ogmore Vale .. 2204 [ Oxcnhope .. 2304 | Penicuik .. 2304
Okehampton .. 2304 | Oxford .. .. 2304 | Penistone .. 230a
Old Bradwell .. 2304 [ Oxshott 2304 | Penithick .. 2304
0ld Cleeve . 2304 | Oxspring 2304 | Penketh .. 2304
0Old Colwyn .. 230A | Oxted .. 2204 | Penkridge . 2304
0Old Craighall .. 2304 2304
Old Cumnock .. 2401 Penllergaer .. 2304
0Old Fletton 2304 Penmaen . 2304
Oldhall . 2404 Penmaenma.\\r 2304
Old Hall Green 2404 | Pabo .. 2304 | Penn .. . 2004
Oldham .. 2100 | Packington 2504 | Pennington
2304 | Packwood 230A | (Hants.) . 2404
01d Kilpatrick.. 2404 | Padbury .. 2304 | Pennington
Oldland .. 2304 | Paddock Wood 2304 [ (Lancs.) . 2304
Old Leake . 2304 | Padiham .. 2304 | Pennybridge 2304
0ld Lound Padstow 2404 | Penrhiweeiber .. 2304
Booth . 2304 | Pagham 230A | Penrhiwfer .. 2304
Oldmjxon . 2304 | Paignton 230A | Penrhyn Bay .. 2304
Old S8odbury .. 2304 | Pailton 250A | Penrhynside 2304
0ld Stratford .. 2104 | Painthorpo 2304 | Penrith 2304
Old Warden .. 2304 | Paisloy .. 2004 | Penryn 2104
Oldway. . .. 2304 2504 | Pensford 2304
Old Windsor .. 2304 | Pall Mall 2200 | Penshurst 2204
0ld Wolverton.. 2304 2304 | Pensnett 2204
old Ynysyb\\l 2304 | Palnackie 230A | Pentewan 2304
Ollerton . 2204 | Palnure 230A | Pentrebach 2504
Olney .. . 2304 | Panborough 2304 | Pentrepoeth 2304
Olton .. 2304 | Pannar 2304 | Pentwynmawr. . 2304
Olveston 2104 | Pannel . . 2004 | Pentyrch 2504
Onchan. . .. 2304 | Pantaquesta 230A | Penwortham .. 2304
Ongar .. 2304 | Pantygog 2304 | Penybont 2304
Orford .. . 2304 | Papcastle 2304 | Penydarren . 2300
Orlingbury . 2304 Paﬁworth Penyffordd .. 2304
Ormesby . 2304 iverard 240A | Penygroes .. 2504
Ormesby 8t. Mar- o .. 2304 | Penyrheol .. 2304
garet with Parbold .. 2304 | Peover .. .. 2204
Scratby . 2304 | Parkend .. 230A | Peover Heath .. 2204
Ormesby Parkeston .. 240A | Percy Main .. 2404
St. M.lchnel . 2304 | Parkgate 2304 | Perry Green .. 2404
Ormiston «. 2304 | Parkmill 2304 | Perth .. .. 2300
Ormskirk . 2304 | Parks .. 2304 | Peterborough .. 2000
Orpington . 2404 | Parkstone . 2004 2304
Orrell .. . 2304 | Park Street 2404 | Peterhead .. 2804
Orsett .. . 2304 | Parlington 2304 | Petersham .. 2204
Orton . 2304 | Partney 2304 | Peterston-supet-
Orton Parton .. .. 2304 Ely .. .. 2304
Longueville .. 2304 | Partridge Green 2304 | Petertavy . 2304
Orton-on-the- Paston .. 2304 | Pett .. .. 2304
2504 tachlng 2304 | Pettistree .. 2304
Orton Waterville 2404 | Pateley Bridge 2304 | pett, Level . 2304
Osbaldwick 2304 | Pathead . 2304 | potte Wood 2404
Osbaston . 2504 | Patna .. .. 2404 P S 230
Osgathorpe .. 2504 | Patrick .. 230a | Pevensey .. 2304
Osmington . 2304 | Patrington .. 2304 | Pevensey Bay .. 230A
Osmington Mills 2304a / Patshul. . .. 2304 | Penzance . 2404
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Phillack . 2404 | Portincross . 2404
Pickmere . 2204 | Portinscale .. 1004
Picton .. .. 2304 2004
Piddington . 2304 | Portishead . 2304
Piddiehinton .. 2304 | Portling .. 2304
Plddietrenthide 2304 | Portpatrick .. 2304
Pilcombe .. 2304 | Port St. Mary .. 2304
Pil .. 2304 | Port Seton . 2304
Piltdown .. 2304 | Portslade . 230¢
Pilton . .. 2304 230a
Pimlico . 2004 | Portsmouth .. 230A
2304 2004
Pinchbeck .. 2304 | Port Talbot .. 2404
Pmchbeck Wcst 2304 | Portway .. 230a
Pinhoe . . 2304 | Postwick .. 2804
Pinner . 2304 | Potter End .. 2304
Pipe Gnte .. 230A | Potterhanworth 2304
Pipers Estate .. 2404 | Potter Heigham 230a
Pipewell .. 2304 | Potterne .. 2304
Pirbright .. 2004 | Potter Rowv .. 2304
Pirton .. . 2404 | Potters Bar .. 2404
Pitney .. 2304 | Potters Marston 2504
Pitsea .. 2304 | Potterspury .. 2304
Pitsford 2304 | Potter Street .. 2404
Pltstone 2404 | Potton 2104
Pittenween . 2504 | Poughill .. 2304
Plaistow 2004 | Poulton . 2004
Platt .. 2304 | Poulton-le-I' ylde 2304
Platt Brldgc . 2304 | Poulton-with-
Playden 2304 Fearnhead .. 2504
Playford 2304 | Poundon .. 230a
Pleasington 2304 | Powick . 2004
Pleasley 2504 | Poynings . 2300
Pluckley 2304 2304
Plumley 2204 | Poynton .. 230a
Plumpton 2304 | Preesall ‘.. 2304
Plumstead 2204 | Prescot . 1154
Plympton 2304
St. Mary 2304 | Prescott . 2104
Plympton Prestatyn . 2304
St. Mauricc .. 2304 | Prestbury
Plymstock 2304 (Ches.) . 2304
Plungar 2304 | Prestbury
Plymouth 2004 (Glos.) . 2104
2300 | Preston
2304 | (Dumfries) .. 2304
Pocklington 2304 Prcston
Pointon .. 230A| (Durham) .. 2504
Polebrook .. 2304 | Preston (Hert,s 2404
Polegate .. 2304 | Preston (Lancs.) 2304
Poles 2404 | Preston (Lincs.) 2304
Polesworth 2504 | Preston (Yorks.) 2304
Polmont 2504 | Preston Bagot.. 2504
Polsham 2304 | Preston Bissett 2304
Ponlottyn 2304 | Preston Deanery 210A
Ponsbourne Prestonmill . 2304
Park .. . 2404 Preston-on-the-
Pontardawe .. 2304 Hill .. 2504
Pontardulais .. 2304 Prestonpans .. 230a
Pontefract .. 230a | Preston Patnck 2304
Ponthir . 2804 | Prestwich . 2004
Pontllanﬁ':uth . 2304 2304
Pontlliw 2304 | Prestwick . 2404
Pontnewydd 2304 | Prestwood . 230a
Pontnewynydd 2304 | Primrose Valley 2304
Pontrhydyoyff.. 2304 | Princes
Pontrhydyrun 2304 Risborough .. 2204
Pontyclun 304 | Princetown .. 2000
Pontycymmer .. 2304 | Prinknash .. 230A
Pontymister .. 2304 | Priors Hayes .. 2304
Pontymoile 2304 | Priors Marston.. 2504
Pontypool .. 2304 | Prittlewell .. 2300
Pontypridd .. 2300 2304
Pontyrhyl .. 2304 | Publow .. 280
Pontywain .. 230a | Puckeridge .. 2401
Pool (Yorks) . 2304 | Pucklechurch .. 210A
Poole .. 2004 | Puddletown .. 2304
Poplar .. 2300 | Pudsey .. 2304
Porchester .. 230A | Pulborough .. 2304
Poringland .. 2304 | Pulford .. 230a
Porlock. . .. 2304 | Pulloxhill . 2404
Portbury .. 2304 | Pulrose .. 2304
Port Erin .. 2304 | Purbrook .. 2304
Port Glasgow .. 250A | Purdis Farm .. 2304
2500 | Purfleet . 230a
Porth (Glam.) .. 230A | Purley .. . 2054
Porthcawl 2304 230a
Porthpean 2304 | Pury End . 2304
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Putney .. 2054
2804
Putnoe . . . 210A
Puxton . 2804
Pwll . 2504
Pyls .. . 2804
Pyrford .. 2004
Pytchley . 2304
Quadring .. 2304
Quaker's Yard.. 2504
Quarndon .. 200A
Quarry Bank .. 2004
Queen Camel .. 2304
Queensbury .. 230A
Queensferry .. 230a
Queens Head .. 2304
Queenborough.. 2560A
Quernmore 230A
Quinton 2104

QumtonGreen.. 2804
Quorndon .. 2504

Rabley Gardens 2404

Rabley Heath.. 240A
"Rabley Park .. 2404
Blackheath . 230a
Radbourne . 200a
Radcliffe . 220¢
2304
Radcliffe-on-

Trent * . 2304
Radford . 2604
Radstock .. 2304
Radwell . 2404
Radyr .. . 2404
Rainford 2304

Ral.nham(]asaex) 2304
Rainham (Kent) 2304

Rainhill . 1154

2304
Rainow. . 2304
Rallt .. .. 2304
Ramsbottom .. 230a
Ramsden

Bellbouse 2804
Ramsey (Essex) 2304
Ramsey%ﬂuucs) 2404
Ramsey (I.0.M.) 2304

Ramsgate . 2404
Ramsglll . 2304
Ramsgreave .. 230A
Rangemore . 230a
Rankinston . 2404
Ranskill 2304
Ranworth-with-

Panxworth .. 2304
Ratby . . 2504
Ratchﬂ"e Culey 2504
Rateliffe-on-the-

Wi .. 2504
Ratho . . 230A
Raunds. . . 210a
Raveninglmm . 230a
Ravenscar . 2804
Ravensden .. 230a
Ravensthorpe .. 2804
Ravenstoft . 2304
Ravenstone

{Bucks.) . 230a
Ravenstone

(Leic.) .. 250A
Ravenstonedale 2304
Ravenstown .. 2304
Rawcliffe 280A

2304
Rawdon 2304
Rawmarsh 2304
Rawtenstall 2304
Rayleigh .. 230A
Rayners Lane . . 2404
Reach .. .. 2404
Read .. 2304
TReading 2000

2004

Rearsby 2560A
Reculver 2804
Redbourn 2404
Redbridge .. 230A
Redcar .. 2504
Redcliffe Bay .. 2304
Redhill .. 230a
Redlynch
(Hants.) 2304
Redlynch
(Wilts.) 2304
Redmile 2304
Redruth 2404
Redwick 210A
Reed .. .. 2404
Reedham .. 230a
Reedley Hallows 220¢C
2304
Reepham
(mes) 2304
eepham
(Norfolk) 230a
3304
| mn A
IR‘:ng:l;nham 2304
Rendlesham 2304
Renfrew 2404
Renhold 230a
Renton . 2404
Repps-with-
ll?u)zgsstwwk . 230a
Repton . 2304
Retford . 2304
Rethenden . 2304
Reynoldston .. 230a
Rhiwbina . 2304
Rhiwderin . 2304
Rhiwfawr . 2304
Rhodesia .. 2204
Rhonehouse .. 2304
Rhoose .. 230A
Rhos .. .. 2304
Rhos-on-Sea 2304
Rhu .. 2404
Rhydyfelin 2304
Rhydyfro 2304
Ribchester 2304
Richmond
{Surrey) ., 2204
Richmond
(Yorks.) 2304
Rickford 2304
Rlckmnusworth 2404
Riddrie .. 2404
Ridge .. 2404
Ridgmont 230A
Rigton 2304
Rimington 2304
Rimpton 2304
Ringford . 2304
Ringland 2304
Ringmer 2304
Riogway, . 208
a, s A
Ringwogd . 2304
Ripe .. . 2304
Ripley .. .. 2004
Rippingale .. 230a
Ripponden .. 230A
Risca 2304
Rise .. .. 230A
Riseholm 2304
Rishton 2304
Rishworth 230A
Rising Bridge .. 2304
Riverhead v 2204
Rixton-with-
Gluebrook . 2804
ade .. .. 210A
Roadwater .. 230a
Robertsbridge ., 2304
Robin Hood's
Bay .. .. 2304
Rochdale . 230A
Roche .. .. 280a
Rochester . 2304
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Rochford . 2304
Rockbeure . 2304
Rockingham .. 2304
Rockland . 280a
Rockley . 230A
(]
(Cumb.) . 230A
Rockliffe
(Kircud.) . 2304
Rodborough .. 230a
Rodney Stoke 2304
Roe End . 2404
Rogerscale .. 280a
Rogerstone .. 230A
Rollesby .. 230a
Rolleston .. 230a
Rolvenden .. 230a
Romford . 230a
Romiley 2304
Romsey 2304
Rooksbridge 230a
Roos .. 2304
Roslin .. 2304
Rosliston 2304
Rossington 2304
Rosyth 2504
Rotherfleld, 2304
Rotherfield
Peppard 2304
Rotherham 230A
Rotherhithe 2400
Rothesay 2800
Rothley 25Q4
Rothwell
(Northants.). . 2804
Rothwell
(Yorks.) 230A
Rovvingron 2304
Rough Close .. 230
Rough Common 230a
Routh .. . 2304
Rowberrow 2304
Rowde .. 2304
Rowfany 2304
Rowhedge 2304
Rowington 2504
Rowlands Castle 2304
Rowledge .. 230
Rowley. . . 2304
Rowley B.egls . 200A
Rowston 2304
Rowton (Ches) 2304
Rowton (Yorks.) 230a
Roxley Court .. 2404
Roxton. . . 2304
Roydon .. 240A
Roydon Hamlet 2404
Royston (Herts.) 240A
Royst.on Yorks.) 2304
Royton.. .. 230a
Ruardean . 230a
Ruddington .. 2304
Rudge .. .. 2304
Rudheath . 230
Rudyard .. 230A
Raufford .. 230A
Rufforth .. 230a
Rugby .. 280a
Rugeley .. 230a
Ruislip .. 2404
Rumney .. 230A
Runford .. 230
Runham . 230a
Runham
Vauxhall . 2304
Runwell .. 230a
Ruscombe .. 230a
Rushden .. 210¢
2104
Rushmere . 2804
Rushmere
8t. Andrew .. 230
Rushton .. 230A
Rushwick .. 2004
Ruskington .. 230a
Rustington .. 230A
Ruston .. 230A
Rutherglen . 240a

Ruthin . 300
Ruyton "Bleven
Towus .. 230a
Royall 2804
. 2804
B.yde (I.O W. ) 2404
.. 2304
Rye Foreign 2304
Rye Harbour .. 280a
Ryehill 2804
Rye Park 2404
Ryhill .. 2304
Ryton on
Dunsmore 2504
Sabden 2304
Sadbergh 2304
Saddington 2504

Saddleworth .. 230a

Saffron Walden 2304
Saighton E 304
8¢. Albans 240a
240¢
St. Andrews 225¢
St. Annes 2400
240a
St. Athan 2304
St. Austell 2200
2304
8t. Bees 2304
St. Blazey 2304
St. Blazey Gate 2304
8¢, Boswells .. 250A
St. Brides . 230a
8t. Budeaux .. 2304
8t. Catherine .. 230
8t. Columb
Major .. 2404
8t. Dennis . 2304
St. Donats . 230a
8t. Germans .. 2304
St. Gorran . 230a
St. Helens
(I1.O.W.) . 2404
8t. Helens

(Lancs.) 2300
8t. Helens(ans ) 2304
8t. Hilary 230a

St. Ippolitts .. 2404
St. Ives
(Cornwall) .. 240a
St. Ives (Hunts.) 2404
St. James .. 2200
2304
St. Johns
(I.O.M) .. 280A
8t. Just . 2404
8t. Lawrence .. 240A
8t. Leonards
(Fife) . 2504
St. Margarets .. 2400
8t. Margarets~
at-Cliffe .. 200A
8t. Martlia . 2304
St. Mary Church 230A
St. Mary Cray .. 2404
St. Marylebone 240¢
2404
St. Mary's
(Seilly Isles).. 230A
St. Mellons . 230A
St. Michaels .. 230a
St. Monans . 250A
St. Neots . 240
8t. Nlcholas
Hursf .. 230a
8t. Osyth .. 2804
St.Paul’sWalden 2404
8t. Peters . 2400
St. Stephens .. 240a
2304
8t. Stephens
Coombe 230A
8t. Woolos . 2304
Salcombe . 2304
Sa{e N .. 2404
Salehurst . 230a
Salesbury . 230A

Salford (Beds.)
Salford (Lancs.)

Salfords
Salhouse
Salisbury

Sall oo
Salsburgh
Saltash . .
Saltcoats
Saltford
Saltmarsh
Saltney
Saltwood

Salvingron
Salmesbury

Sampford Brew

Sampford
Courvenay
Sampford
Peverell
Sancvon
Sand ..
Sandal ..

Sandbank

..

230a
2300
2004
3304

. 230a

2304

. 2100

2304

.. 230a
. 2404
.. 230a
.. 2404
.. 2104
. 2304
.. 230a
. 2100

2104

. 230a
. 230a

2304

. 2304

. 280a
. 230a

(Argylishirc)

Sand Bay
Sandford
(Berks.)
Sandford
{Devon)
Sandford

(Somerset) .

Sandford Orcas

Sandgate

Sandhills
Sandhoe
Sandhursy
(Gloue.)
Sandhurst
{Kent)
Sandhursc
(Surrey)

sand Hutton .. 2

Sandiway
Sandown
Sandridge
Sandsend
Sandside
Sandwich
Sandwith
Sandy ..
Santon . .
Sapcote. .
Sarisbury
Saron

Sawbndgew orth

Sawley .
Sawrey

Sawston
Saxilby..
Saxlinghamn

Saxmundham ..

Saxthorpe
Saxton ..
Scalby ..
Scaleby. .
Scales ..

Scammonden ..

Scarborough
Scar Close
Scareroft
Scarisbrick
Scarning

' Scarthoe

Scaynes Hill
Scholes

Scissett. .
Bcopwick
Scotby .

Scotstoun
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Scotton .. 230a [ 8hepherdswell 2304
Scraptoft .. 2404 | S8hepley .. 230a
Scriven .. 2304 | Shepperton . 2004
Scunthorpe . 2504 | Shepreth . 2404
Seaforth . 2804 | Shepshed . 2604
230¢ | Shepton
Seagr 2304 Beauchamp . . 2304
Seaham Hnrbour 2.)0A Shepton Mallet ™ 2304
Seal .. Sherborne .. 230A
Sealand 5 230A Sherborne
Seamer .. 230a 8t, John . 2204
HSea Palling . 2804 | Sherbourne . 250a
Seasalter .. 2304 | Sherburn-in-
Seascale 2304 Elmet .. 2304
Seaton (Devon) 220c | Shere (Surrey).. 230a
Seaton (Yorks.) 2304 | Sheriff Hutton.. 230A
Seaview . 2404 | Sheringham . 2404
Sebastopol .. 2804a | Bherington . 230a
Seckington .. 250A | Shermanbury .. 2304
Sedbergh .. 2304 | Shevington .. 230a
Sedgebrook .. 2304 | Shillington . 240a
Sedgley. . .. 2004 | Shilton . . . 2504
Sedgwick .. 2304 | Shinfleld 2304
Sedlescombe .. 230a | Shipdham . 280a
Seend .. .. 2304 | Shipham . 230a
Seer Green . 220¢ | Shiplake 2304
2204 | Shipley (Yorks) 2304
Seething .. 230a 2300
Sefton .. 2304 | Shipley Bridge. . 2304
Sejghford .. 2304 { Shipton .. 230a
Selby .. .. 2804 | Shipton-by-
Selkirk . . .. 250 Benning-
Selmeston .. 230A borough .. 230a
Selsdon .. 2304 | Shireoaks .. 2204
Semjngton .. 2804 | Shirley .. .. 2304
Send .. 2004 | Shitlington . 2304
Seughenydd .. 2304 | Shocklach
Settle . 230 Church . 230A
Seven Oaks Shocklach
Ches.) . 2504 Oviatt . 2304
Sevenoaks Shoeburyness .. 2304
(Kent) . 110A | . 2300
2204 | Sholden 2304
Sevenoaks Shoreditch .. 2400
Weald . 2204 | Shoreham(Kent) 230A
Sevington . 230a 220a
Sew: ardstonebury 2404 | Shoreham-by-
Sewardstone Sea .. .. 2304
Road (Walt- Shorne .. 230
ham Abbey).. 2404 { Shortfield
Sewerby .. 230A Common 2304
Shadoxhurst .. 230a | 8hort Heath 200A
Shadwell 2304 | Shortstown 2104
Shafton . 2304 | Shorwell .. 2404
Shaldon . 2304 | Shoteshan All
Shalfleet . 2404 Saints 2304
Shalford 2304 | Shotton 2304
Shalstone 2304 | Shotts .. 2404
Shanklin 2404 | 8hotwick .. 280A
Shap .. 2304 | Shotwick Park. . 2304
Sharcombe 2304 | Shrewley .. 2604
Sharlston 2304 | Shrewsbury 210¢
Sharnbrook 2104 | Shrimpney 2304
Sharnford 2504 | Shurdington .. 2104
Sharpenhoe 2404 | Shurlock Row .. 2404
Shaweli 2504 | Bhustoke 2304
Shawforth 2304 | Shuttington 25604
Shawhead 2304 | Sibbertoft 2304
Shaw Mills 2304 | Sicklinghall 2304a
Shedfield 2804 | Sidbury 2200
Sheepyj. . . 2504 | 8ideup .. 200
Sheepy Parvn . 250 2004
Sheffield 2004 | Sidford . 2304
Shefford . 2404 | Sidlisham . 230a
Sheldon 2304 | Sidmouth .. 2304
Shelf .. 2304 | Sigglesthorpe .. 230a
Shelfleld 2504 | Sileby .. .. 2504
Shelley . 2304 | Stlkstone . 2304
Shenley 2404 | 8illoth .. . 2304
Shenley Brook SHlsoe .. . 2404
En 2304 | 8jlverdale . 2304
Shenley "Church Silverhill . 2304
End (Bucks.) 2304 | Silverstone . 280A
Shenstone 2304 | Sjlverton . 2304
Shenton .. 2504 | Sjlvertown . 200A
Shepbourne .. 2204A | S8imonstone . 2304
Shephall 2404 | Simpson . 230A
Shepherds Bush 1104 | Sinfin Moor .. 2004
2304 230A

Singleton 2004
Singlewell 2304
Sishes End 2404
Sisland .. 2304
Sissinghurst 2804
8iston .. 2304
Sittingbourne .. 2304
Six Mile Bottom 2404
8kegness . 230A
Skelmant,horpe 2304
Skelmersdale .. 230A
Skelmorlie 2304
Skelton 250a
Skelton-in-

Cleveland 2304
Skendleby 2304
Skerne .. 2804
Skidby . . .. 2304
Skillington 230a
8kinburness 230a
Skipsea 2304
Skipton 230A
Skirlaugh 230a
Slamannan 2504
Slapton. . 2304
Blapton (Beds) 2404

Slapton (Devon) 2404
230A

Slattocks
Slawston . 2504
8leaford . 2800
2304
Sleights . 230A
Slindon .. 2304
Slip End . 2404
Slough . 230a
Slyn¢ .. 2804
Smallburgh .. 2304
Smallfield . 230A
Smallford . 2404
Smarden .. 230a
Smeeth . 2304
Smeeton.

‘Westerby 2604
Smelthouses .. 230A
Smithy Bridge 230A
Snailwell .. 2404
Snainton 230A
Snape .. 2304
Snarestone .. 250
Snitterfleld .. 2504
Snodland 2304
Snydale 2304
Soberton 2304
Soham 2404
Solihuil 2304
Somerby 2304
Somerleyton 2304
Somerton 2304
Somerton East 230a
Somerton West 2304
Sompting 2304
Sonning 2304
Sorbie .. 2304
Soulbury 2404
S8ouldrop 2304
Southam

(Glouc.) 2104
Southam .

(Warwicks.) . 250A
Southampton .. 2404
South Ascot 220c
South Bank .. 250A
South Benfleet. . 2304
Southborough.. 220a
Southbourne ..

(Bournemouth) 2500

230a
Southbourne

(Portamouth) 2304
South Brent .. 2404
South Cadbury 2304
South-Cave .. 230A
South Crosland 100&

2004
South Croxton.. 2504
South Dalton .. 2304
South Elmsall .. 230A
Southend 2300
2304

South

Fambridge ..

Southfleet

Southgate (N.14)

Sont,hgate
(Glam.)

South Heath ..

South Hlendley

Southill

South
Killingholme

South

South Kirby
(Yorks.) .

South Milford ..

Hlworth

South Milton ..
South Mimms . .
Southminster ..

South Moiton .
South
South Nutfleld. .
Southouram

Newbold

South Petherton

Southport .
South Preston. .
South
Queensferry
Southsea .

South Shields ..

South Skirlaugh
South Stainley. .

Southstoke

South Walsham

Southwark

Southwell B0

Southwick
(Sussex)

Southwick
(Wilts.)
Southwold
Southworth
with Croft
South Zeal
Sowerby .....
Sowerby Bridge
Soyland K
8palding
Sparhan
Sparkbridge

Speech House ..

Speldhurst
Spellbrook
Spenborough
Spilsby

8pi
Spofforth
Spondon
S8pratton
Springboig
Springfleld
S8pringhead
S8pringholm
Springside 0
Sprotborough
Sproughton
Stabbing
Stableford
Stafford

Stagsden

Stainborough i

Staincross
Staines

Stainforth
(Settle)

Stainforth
(Yorks.)

Stainland

Stainton .

Staintondale ..

Stalham
Stallmgborough

2304
2304
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Stalmine .. 230a
2804 | Stalybridge . 2304
2304 | Stamford
2404 (Lincs.) 2400
Stamford Bndge
. 230a (York.) .. 2804
2304 | Stanborough .. 240a
2304 | Stanbridge . 2404
2304 | 8tandish 230A
Standon ﬁHert,s) 2404
2304 | Standon (Staffs.) 2304
2504 | Standrop .. 230a
b Stane Street .. 2404
. 2304 | Stanford le Hope 2304
2304 | Stanground .. 230A
2404 | Stanion. . . 230a
2404 | Stank .. . 2304
2304 | Btanlees 2304
2304 | Stanley (Yorks) 230A
2304 | Stanmore .. 2404
2304 | Stanningley . 2304
.. 2304 | Stanstead
2304 Abbots L. 2404
. 2204 | Stansteadbury.. 240a
2304 | Stanstead 0o
Mountfitchet 2404
2504 | Stanthorne .. 2204
2004 | Svanton .. 2804
2304 | Svanton Drew .. 2304
1104 | Stanton
2204 St, Quinvin .. 2304
2304 | Stanton-under-
2004 Bardon 2504
. 2304 | Btanway .. 2804
2304 | Stanwell 2304
2054 2004
2050 | Staplecross . 2304
2304 | Srapleford .. 2304
2200 2404
2304 | Stapleford
Tawney 2304
2304 | Svaplehurst 2304
2800 | Stapleton 2504
Stathern 2304
2304 | Staveley (Derby) 2304
2304 | Staveley
(Westmor-
2504 land) 2304
2304 vaeley(Yorks)%OA
2304 | Staverton
2304 {Qlouc.) . 210a
2804 2304
2804 | Staverton
2304 (Northants. ) 2304
230A | Sveavley . 240A
2804 | Sveelworks 2404
2204 | Scteeple Ashton 2304
2404 | Sveeple Claydon 2304
2304 | Steeple Morden 2404
2304 | Steeton 2304
2204 | Stembridge 2304
2304 | Beenton 230
2004 | Stepney 240¢
2104 | Sveppingley 2404
2404 | Svepps .. 2404
. 2304 | Sternfleld 2304
2804 | Stevenage 2404
. 2304 | Stevenston .. 2404
2404 | Sveventon .. 2304
2304 | Stevington .. 230a
. 2304 | Stewarthy .. 210A
2304 | Stewarton 2404
2304 | Stewkley 2304
2100 | Steyning 2304
2304 | Sticklepath 2304
2304 | Stickney 2304
2304 | Stillington . 230a
2304 | Stilton . 2404
23804 | 8tirling . 230c
2004 | Stockham .. 2504
8tockport . 2300
2304 2304
Stocksbridge .. 230a
. 2304 | Btockton
. 2304 (Warwloks) " 2504
2304 | Stockton
230 (Yarmouth 280a

) ..
Stockton Brook 2804
Stockton Heath 250a
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Stockton-on-
Forest . 230A
Stockton-on-
Tees . 2504
230¢
Stoford 2304
Stoke (Chester) 2504
Stoke (Kent) .. 2304
Stoke Albany .. 230A
Stoke Bardolph 230A
Stoke Cannon .. 230A
Stoke T’ Abernon 2304
Stoke Doyle .. 230a
Stoke Fleming.. 240A
Stoke Gabrlel .. 2404
Stoke Gifford .. 210A
Stoke Golding.. 2504
Stoke Goldington 2304
Stoke Hammond 2404
Stokeintelgnhead 2304
Stoke Lane . 2304
Stokenham .. 2404
Stoke Newington 240C
2304
Stoke-on-Trent 230¢
2400
2404
220¢
Stoke Poges .. 2304
Stoke Rochford 2804
Stoke St. Michael 2304
Stokesby with
Herringby .. 2304
Stoke under
Ham . 2304
Stone (Bucks. ) 2304
Stone &Kent ) .. 280a
Stone Staﬂ's).. 2304
Stone Allerton.. 230A
Ston Easton .. 230A
Stone Cross . 2304
Stonehall . 2304
Stonehouse
(Glos.) . 230a
Stonehouse
(Lanark) . 230a
Stoneleigh 2504
Stonely 2404
Stoneykirk .. 2304
Stoney Stanton 2504
Stoneyhurst .. 2304
Stony Stratford 2104
Stopsle; . 2404
Storkhill 280a
Stornbridge 2004
Stornoway 300
Storrington 2304
Storth .. .. 2304
Stortfold 2404
Stoughton 2404
Stourbridge 2004
Stourton 2304
Stow . 2504
Stowmarket .. 2304
Stow St. Mary’s 2304
Stranraer .. 230a
Stratford 2004
Stratford
St. Mary. 2304
Strathaven 240a
Strathmiglo 2504
Stratton . 230a
Stratton Hall .. 230
Stratton on
Fosse 2304
Stratton
8t. Margaret.. 220¢
Stratton
St. Mary . 230
Stratton
8t. Michael .. 230a
Streat .. .. 280a
Streatham . 280a
2054
Streatley . 2404
Street .. .. 2804
Streethouse . 230a
Streetly .. 230a
280c
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Strensall 2304 | Swartmoor . 2304
Strete .. .. 240A | Sway .. 230A
Stretford .. 230c | Swepstone . 260a
2304 | Swillington . 2304
Stretham . 2404 | Swimbridge 0
Stretton Newland .. 2304
(Burton-on- Swindon (Glos.) 210A
Trent, Staffs.) 230a | Swindon (Wilts.) 2204
Stretton Ches.) 230 220¢
Strettoni ncs.) 2604 | Swindon (Worc) 2004
Stretton (Staffs.) 2304 | Swine .. 2304
Stretton 00 Swineford 2304
Baskerville .. 2504 | 8wineshead 230a
Stretton-en-le- Swinford 2504
Field . 2504 | Swinton
Stretton-on- (Manchester) 230a
Dunsmore .. 250A 2600
Strone .. .. 2304 { Swinton (Yorks) 2304
Strood .. .. 2804 | Swithland . 25604
Stroud .. 2304 | Sydenham . 2004
Strumpshaw .. 2304 2304
Stubbington .. 2804 { Sydling
Stubton .. 2304 St. Nicholas.. 230a
Studham .. 2304 | Symington (Ayr) 240A
Stuntney .. 2404 | Symington
Sturminster (Lanark) .. 2404
Newton .. 2304 | Symonds Green 2404
8t .. 2804 | Syresham .. 2304
Stutton .. 2304A | Syston . 2504
Styal .. 230A 230A
Sudborough .. 2304 | 8ywell . . 210A
Sudbourne . 280a 2304
Sudbury . 2304
Sulby .. 2304
Sulgrave .. 280a
Sullington . 2804A | Tacolneston 2304
Summerbridge 2304 | Tadcaster 230¢c
Sunbury 2004 | Taffs Wells 2304
: 2304 | Tallentire 2304
Sunderland 2304 | Tamerton 2304
Sundon 2404 | Tamworth .. 2504
Sundridge 2204 | Tamworth-in-
Sunningdale 220¢ Arden 230a
Sunninghill 220¢ | Tandridge 2204
Sunnyside .. 2304 | Tanfield 2504
Surbiton 2804 | Tanfield Lea 2504
Surfleet. . .. 230A | Tang .. 2304
Surlingham .. 230A | Tangmere 2304
Sutterton . 2304 | Tantobie 2504
Sutton (Beds.). . 2304 Taplow 2304
Sutton gChes ).. 2504 2300
Sutton Norfolk) 2304 | Tarbock 2304
Sutton (Notts.) 2304 | Tarbolton 2404
Sutton (Surrey) 2304 | Tarleton 2304
Sutton (Yorks.) 2304 | Tarnock 2304
Sutton Benger.. 2304 | Tarporley 2304
Sutton Bridge .. 2304 | Tarvin 2304
Sutton Cheney.. 2504 | Tasburgh 2304
Sutton Coldfield 2304 | Tatenhill 2304
230c¢ | Tatsfleld 2304
Sutton Montis.. 230A | Tattenhall 230a
Sutton-on- Tattershall 230a
Forest .. 2804 | Tatworth 2304
Sutton-on-Hull 2304 | Taunton 2104
Sutton-on-8ea .. 2304 | Taverham 2304
Sutton Vallance 2304 | Tavistock 2304
Swadlincote .. 230a | Tayport 2504
Swaffham Tean . 2304
Bulbeck 2404 | Tebay .. 2304
Swaffham Prior 240A Teddington 240¢
Swainsthorpe .. 2304 | Teesville 2504
Swainswick .. 2304 | Teigngrace 2304
Swalecliffe . 2304 | Teignmouth 2304
Swallownest .. 2304 | Telscombe 2304
Swanbourne .. 2304 230¢
Swanland . 2304 | Temple Cloud .. 230a
Swanley Temple Ewell .. 2004
Junction . 230A | Temple Sowerby 2304
Swanmore . 2304 { Tempsford 2304
Swannington .. Tendring 2304
iLelc.) .. 2504 | Tenterden 2304
Norfolk) . 2304 | Terlings 2404
Swanscombe 2304 | Terrance 2404
Swansea . 2200 | Terrington 2304
2204 | Tetbury 2304
SwnnwnMorley 2304 | Tetney 2304
Swanwick .. 2304 | Tettenhall 230a
Swarcliffe Top. . . 2304 | Tewin .. .. 2404
Swardeston . 2304 | Tewin Hill . 2404

Tewin Water .. 240a { Thurgarton .
Thame .. .. 2204 | Thurgoland ..
Thanington . 2304 | Thurlaston
Thankerton . 2404 | Thurlby
Thaxted 2304 | Thurlestone
Theale (Berks) 2004 | Thuristone
Theale Thurlton
(Somerset) .. 2304 | Thurmaston
Thearne . 2304 | Thurne
Theddingworth 2504 | Thurning
The Tee . 230a | Thurnley
Thelwall .. 2504 | Thurnscoe
Themelthorpe .. 2304 | Thursby
‘Thetford 120¢ | Thurstoiand
Theydon .. 2304 | Thwaite
Theydon Bois .. 2304 | Ticehurst
Thirtleby 2804 | Tickenham
Thorley (Herts) 2404 | Tickhtll. .
Thorley (1.0.W.) 2404 | Tickton
Thorley Street.. 2404 | Tidal Basin
Thornborough 2304 | Tidenham
Thornbury . 2304 | Tiffield . .
Thornby . 2304 | Tilbury
Thorne . . . 230
Thorner . 2304 | Tllehurst
Thorney . 2404 | Tilford ..
Thorney Tillicoultry .
(Somerset) .. 230a | Tilston .. 00
Thornford .. 2304 | Tilstone .
Thorngumbald 2304 Fearnall
Thornham 2804 | Tilsworth
Thomhlll Timberland
(Camb.) . 2404 | Timperley
Thornhill r
(Hants.) .. 2304 | Timsbury
Thornliebank .. 2404 | Tingewick
Thornton (Fife} 2504 | Tingley
Thornton Tingrith
(Lancs.) .. 2304 | Tinhead
Thornton (Lelc) 2504 | Tinkers Hil!
Thorntonhall .. 2404 | Tinsley 00
Thornton-In- Tintinhull 00
Craven . 230a | Tinwell .
Thornton-le- Tipton 5
Clay . 2304 | Tipton St. Jolm
Thornton-le- Tiptree ..
Moors .. 2504 | Tirphill .
orp Arch ., 230a berth
Thorpe (Surrey) 208A Tisbury
A
Thorpe (Yorks.) 2304a | Titchfield
Thorpe Achurch 2304 | Titchmarsh
Thorpe-Acre- Titmore (}recu
cum-Dighley 2304 | Titsey ..
Thorpe Arnold.. 240¢ | Tittenson .
Thorpe Audlin.. 2304 | Tiverton (Ches)
Thorpe Bay 2304 Tivemm(Devon)
30cC | Tixall .
Thorpe Tixover
Constantine 2404 | Tobermory
Thorpe Hesley 2304 | Tockholes
Thorpe Langton 2504 | Toddington
Thorpe-le-Soken 2304 | Todds Green
Thorpe Todwick
Lubenham .. 2304 | Toft Grange
Thorpe Malsor.. 2804 | Toft Monks
Thorpeness . 2304 | Tollerton
Thorpe-next- T ollesbury
Haddiscoe .. 2304 | Tolleshnnt
Thorpe D’Arcy
St. Andrew .. 2304 | Tolleshunt
Thorpe Knighta*
Satchville .. 2504 | Tolpuddle
Thorpe Tolworth
Watervillo .. 230a | Tonbridge
Thorrington .. 2304
Thorverton . 230A | Tong .. ..
Thrapston .. 2104 | Tongland
Three Bridges .. 230a | Tongwyniais
Three Crosses .. 230A | Tonteg ..

QOaks .. 230A | Tonyrefai 5
Threshfield . 2600 | Tooting 45
Thrigby .. 230a
Thringstone .. 2504 | Topcroft
Thrupp .. 2304 | Topsham
Thrussington .. 250A | Torbryan
Thrybergh 2304 | Torcross
Thurcaston 2504 | Torpoint
Thurcroft 2304 | Torquay

. 2304

2304

.. 250
.. 230a
.. 2404
.. 230a
.. 2804
.. 2404
.. 2304
.. 2304
.. 2404
.. 2304
.. 2304
.. 230a
. 2304
.. 2304
.. 280a
.. 2304
.. 2304
.. 2004
.. 2304
.. 230
. 230A

2304

.. 2004
.. 2304
. 2504

2304

.. 200
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Torryburn
Tortington
Tortworth
Torworth
Totland Bay
Totnes

Tottenham
Totteridge
Totternhole
Tottington

Totton ..
Towchester
Townhill
Toynton,
All Saints
Trafford Park ..

Tranent
Trawden
Trebanog
Trebanos
Tredegar
Trefonen
Treforest

Trefriw
Trehafod
Treharris
Trelewis
Trentham
Trethomas
Trewoon
Triangle
Trimle;

8t. Martin
Trimley St. Mary
Trimsaren
Tring ..
Troedrhiwfuweh
Troedyrhiv .
Troon ..
Troutbeck

Trowbridge
Trowse-with-
Newton 0
Truddox Hill .
Truro ..
Tryddyn
Trysull
Tuckenhay
Tuddenham
Tumby Point ..

. 250A
.. 2304
.. 230a
.. 2304

. 2404

. 2404

225¢

. 2404
.. 2404
. 2404
. 230a

2204

.. 2304
. 230A
. 2204

.. 2304

230a
2300

.. 2304
. 230a
.. 2304
.. 2304
.. 2304
.. 2304
.. 2304

2300

.. 2304
.. 2304
.. 2604
.. 2304
.. 2304
. 2804
.. 2304
. 2304

T 2404
. 9304

230a

Tyttenhanger

.. 2404
Tywardreath .. 2304
Ubley .. .. 230a
Ucktleld .. 230a
Uckington .. 2104
Uddingston .. 2404
Udimore .. 2304
Uffculme .. 230a
Ufford .. .. 2308
Ufton . .. 2504
Ugborough .. 240a
Ullesthorpe .. 2504
Ulley .. .. 2804
Ulverston .. 2304
Unsworth .. 2304
Upham .. 2304
Uphill .. . 2304
2300
Upholland .. 2504
Uplawmoor .. 2404
Upminster . 230a
Upper Boat . 230a

%)er
oddington .. 230A
Upper Bourne, . 230A
Upper Cwmbran 2304
pper Greetland 230A
Upper Hale . 230

Upper
Harlestone .. 230a
Upper Hatherley 2104

Upper Heyford 210A
Upper Longdon 2304

Tunbridge Wells 2204
Tunstall (Lancs.) 2304
Tunstall (Staffs.) 2304
Tunstall (Yorks.) ggOA

Tunstead 0
Tur Langton 2504
Turleigh .. 230a
Turnberry .. 2404
Turners Hill 2304
Turton .. 2304
Turvey .. 230a
Turweston 2304
Tutbury 2304
Tuattington 230
Tuxford . 2204
Twickenham .. 2400
Two Gates o 250A
Twycross 250

Twyford (Bcrks ) 230A

Twyford

(Hants.) . 2304
Twyford (Lelc) 2504
Twyford

(Norfolk) . 2304
Twyford

(Northants.). . 2304
Twynholm .. 230A
Tycroes .. 2504
Tyersal .. 230a
Tyldesley . 230a
Tyler Hil: . 230a
Tylers Green .. 210A
Tynemouth . 240a
T'ytherington .. 230A

ppe . 230a
Upper N azlmg 2404
Upper Noble .. 230a
Upper Norwood 2004
2304
Upper Poppleton 230a
Uppinghum .. 230a
pshire .. 2404
Upton (Ches.) .. 230a
Upton (Comwuu) 230a
Upton
(N orthants.).. 210a
Upton (Yorks.) 2304
Upton Cheyney 2304
Upton Park .. 200a
Upton Pyne .. 280a
Upton
St. Leonards. . 2304
Upton-with-
ishley 230a
Urchfont 2304
Urmston 230C
Usk .. 2304
Uttoxeter . 230a
Uxbridge . 200A
Vange .. .. 2304
Velmore . 2404
Ventnor 2404

Victoria (Mon.) 240c
Victoria (S.W.1) 200c

Vinehall
Vines Cross

Wacton
Waddesdon
Waddington
(Lancs.)
‘Waddington
(Llncsg
Wadebridge
‘Wadenhoe
Wadesmill
‘Wadhurst
‘Wadsworth
‘Wadworth
Wainfleet
‘Wainscott
‘Wakefield

‘Wakes Colne 2304
Walberton 230A
Walcot .. 2304
Walcott 2304
‘Walditch .. 230a
Waldringfield .. 230a
‘Waldron 2304
Wales .. 2304
‘Walkerburn 2504
Walker Fold 2304
‘Walkern .. 2404
Walkhampton.. 2304
‘Walkington 2304
Wall .. 230A
Wallasey 2004
2304
‘Wallington 2404
‘Wallington

(Surrey) 2304
‘Walmer 2304
Walmer Bndge 2304
Walsa . 2304
Walsal] Wood .. 2504
‘Waltham

(Grantham) .. 2304
‘Waltham

(Lincs.) .. 280A
Waltham Abbey 2404
Waltham

St. Lawrence 240a
Walthamstow .. 2304
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‘Walton 230A

Walt,on (Cumb) 2304
alton

(Derbyshlre) 2404
Walton (Essex) 230a
‘Walton

(Somerset) .. 230a
Walton

(Wakefleld) .. 2304
Walton

(Wetherby) .. 2304
‘Walton-in-

Gordano .. 2304
Walton-le-Dale 2304
‘Walton-on-

Thames .. 2404
Walton-on-the- B

Hill .. .. 2304
Walton-on-the-

Wolds .. 2504
‘Walton Park .. 230a
‘Walton-upon-

Trent .. 280a
Wandsworth 2054

2304
‘Wannock 230
‘Wanstrow 230A
‘Wantage 280a
‘Wappenham 230a
‘Warboys 240a
‘Warburton 250
‘Warco] 2304
Warden 2504
‘Wardle 2304
Ware .. 2404
‘Wareham 2304
‘Waresle; 2404
‘Warflels 2404
‘Wargrave 2304
‘Warkton 2304
‘Warminster 230a
‘Warmley .. 2304
Warmsworth .. 230a
‘Warren Bank .. 2304
‘Warrington .. 2800

2504
‘Warsash 2304
‘Warthill 2304
‘Warton

(Carnforth) .. 2304
‘Warton (Lancs.) 240A
‘Warton (Staffs.) 2404
‘Warwick . 2504

2300

Warwick Bridge ggm

‘Washford

‘Washingborough
Washington .
Watchet
‘Watchfield
‘Waterbeach
Water Eaton ..
Waterford
‘Wateringby
Waterlip
Waterloo
(Lanark)
‘Waterloo

(Liverpool) ..

Waterlooville ..
Water Orton ..
‘Water Stratford
‘Watford
‘Wath (Yorks. )
Wath- on-
Dearn
Watlmg Street
Watton. .
Wattsville
Wauldby
Wuanllwyd
‘Wavendon
‘Waverley
Waverton (Ches )
Waverton
(Yorks.)
Wawne
Wealdstone

Weare ..
Weare Gifford .
‘Wearen Wyche
‘Weaverham . .
Webbington .
Wedges Mills ..
‘Wedmore
‘Wednesbury
Wednesfleld
Weedon
(Northants.). .
Weekley 5o
Weel
Weeley o g
‘Weeley Heath. .
‘Weeton. . 0
‘Welburn
Welby ..
Weldon. .
Welford .8
‘Welham Green. .
‘Well End o0
Wellesbourne ..
Welling. . ol
‘Wellingborough
Wellingore
Welllngton
Wellow
Wells (Norfolk)
Welis (Somerset)
Well Vale 5

Welton
W(rortlmnts.). .

elwyn s
Welwyn Garden

City .. oo
Wembley
Wembury

3s Bay ..

Wen over
‘Wennington
‘Wentbridge
Wentworth

(Surrey)

Wentworth
(Yorks.)
Wenvoe
‘Wernffrwd
‘Waerrington
‘Wervin
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2304 | Wesham .. 2304
. 230a | West Aberthaw 230A
.. 2304 | West Ashling .. 230a
. 2304 | West Ashton .. 230a
. 2404 | West Ayton .. 230a
2304 | West Bergholt.. 230A
. 240A | Westbourne .. 2304
. 230A | West Bradford.. 230A
. 2304 | West Bretton .. 230a
‘West Bridgford 2304
. 2404 | West Bromwich 2304
2300
. 240A | Westbury
(Northants.). . 230a
2304 | Westbury
2300 (Somerset) .. 230A
2304 | Westbury
230a (Wilts.) .. 230a
2304 | Westbury-Leigh 2304
2004 | Westbury-on-
2304 Severn .. 2304
West Calder .. 230a
. 280A | West Camel .. 230a
2504 | West Chillington
. 2404 Common .. 230
. 2304 § West Clandon .. 230a
.. 2304 | Westcliff-on-Sea 2300
. 2400 2304
. 230A | West Coker . 2304
230A | West Compton.. 230A
230A ‘Westcott .. 2304
West Dean .. 230A
. 2304 | West Deeping .. 2304
.. 280A | Wesat Ella .. 230A
. 2404 | West End 00
230c (Hants,) . 240a
2404 | Westerfleld . 2304
. 230A | Westerham .. 2204
2304 | Westerham TIill 2304
2304 | Westerleigh . 230A
2204 | Westerton .. 240a
2304A | West Farleigh.. 230a
230a | Westfield .. 230a
2304 | Westgate . 2404
2004 | West Grinstead 2304
2004 | West Haddon .. 2304
West Ham 2004
2104 | Westham 2304
230a West,hampnett, 2304
2304 | Westharptree .. 2304
2304A | West Hartlepool 230a
230a 2300
2304 | West Hill . 230a
2304 | West anthley 2304
240c | West Hougham 230a
2304 | Westhoughton.. 2304
2304 | West Kilbride.. 2404
2404 | West Kirby .. 230a
240A | Westland Green 2404
250a | West Langton.. 250a
2004 | West Lavington 230a
2304 | Westleigh
2300 (Devon) . 230a
. 2304 230a
. 2304 | West Linton .. 2304
2404A | Westlinton . 2304
2804 | West Lynn . 230a
2304 | West Malling .. 2304
2304 | West Malvern .. 2004
‘West Melton .. 230a
2304 | West Mersea .. 2304
. 2404 | Westmeston .. 2304
‘Westmill .. 240A
2304 | Westminster .. 2304
240A 200c
2304 1000
2304 2000
. 2204 2304
2304 | Weston 230
2304 | Weston (Chea.) 2504
‘Weston (Herts.) 2404
230A | Weston
2304 Bampfylde .. 2304
‘Weston-by- o
230a Weedon .. 230a
2304 | Weston Coyney 230a
2304 | Westoning .. 2304
2304 | Weston-in-
2304 Gordano . 2304



118

Weston
Longville
Weston-super-

Mare .

Weston Turville
‘Weston-under-
Lizard 0
‘Weston-under-
‘Wetherby
Weston
Underwood ..
Weston Peverell
West Penwith . .
est k
Quantoxhead
West Town
Westward Ho ..
Westwell
Westwick
West Wickham
Westwood
West Wycombc
Wetheral .-
Wetherby .
Wetley Rocks . .
‘Wetwood
Weybourne
Weybridge
Weymouth
Whaddon 5
Whaley Bridge
Whalley &
‘Whaplode
Whatlington .
Wheatacre-all-
Saints

‘Wheatley
Carrbooth
Wheaton Aston
Wheldrake
Wherstead
Whetstone
Whimple 3
Whippingham . .
‘Whipsnade
‘W histon
{Lancs.)

‘Whiston
(Northants.). .
Whiston (Yorks)
‘Whitacre
‘Whitburn
Whitby. .

Whitchurch
Devon)
Whitchurch
(Glam.)
Whlbchurch
(Hants.)
Whitchurch
(Somerset) ..
Whitchurch
Canonicorum
Whitechapel
Whitecraigs
Whitefield
Whitegate
‘Whitehaven

White-le-Head

White Waltham
Whitfleld (Kent)
Whitfleld
(Northants.). .
‘Whithorn p
Whitlebury
‘Whitley
‘Whitley Brldge
‘Whitley Inferlor
‘Whitley Superior
‘Whitley Upper
Whitlingham ..

. 2304

230A
2300
2204

. 2304
. 2504

2304
2304
2404

230A

. 230

2304

. 2304
. 230a

2404
2304
210a
2304

. 2304

2304

. 2304
.. 2304
. 2304
. 230
. 2304

2304
2804

. 2304
. 2304

. 2304
. 2404
. 2804

2304

. 2304
. 2304
. 2504
. 230a

2404

. 240A
. 1164

2304

2304
2304
2304

.. 2504
. 2300

2304

. 2304
. 2304
. 2404

2304
2304

. 2400
. 240a
. 2304
. 220a
. 2304

2100
2604

. 2804

2304
2404
2304

2304
2304

. 2304
. 2304

2304
2504
2504
2304
230a

‘Whitmore . 2304
‘Whitnash .. 2504
Whitstable .. 2304
Whittingham .. 2304
Whittington

(Lancs.) . 2804
‘Whittington

(Shrop.) . 2304
Whittington

(Staffs.) . 2804
‘Whittington

(Wore.) .. 2004
Whittlesey . 2304
Whittlesford .. 2404
Whitwell

(Herts.) .. 240a
‘Whitwell

(LO.W.) . 2404
‘Whitwell

(Norfolk) . 230a
Whitwick . 250a
Whitwood . 230a
‘Whitworth 230a
‘Whixley . 230A
Wibtoft .. 2560a
Wick (Cuxthness) 230¢
Wick (Susgex).. 2804
Wicken .. 280a
Wickersley . 2304
Wickford .. 2304

2304

Wickham

(Hants.) . 230a
Wickham

Bishops . 2304
Wickham

Market .. 2304
Wickhampton .. 2304
Wicklewood .. 2304
‘Wickmere 2304
Wickwar 2304
‘Widford (Esse‘( 2304
‘Widford (Herts 2404
Widnes 2504
Wigan .. . 230a
Wigan (Ruml) 2804
Wigganthorpe 2304
Wigginton

(Staffs.) 2504
‘Wigginton

(Yorks.) 2304
Wigmore 230A
Wigston 2504
Wigtoft 2804
Wigton (Cumb ) 2304
Wigton (Yorks) 2304
Wigtown 304
Wilbarston 230a
Wilburton 2404
Wilby 230A
Wilden 2304
Wilford .. 230A
Wilkieston . 2804
Wilkins Green.. 2404
Willand .. 2304
‘Willenhall .. 2004
‘Willensborough 2304
Willerby .. 2304
Willesden 2404

2400

Willingdon . 2004
Willington

(Beds.) . 210A
Willington

(Ches.) .. 2304
Williton .. 2304
Willoughby .. 2304
Willoughby

Waterless .. 2504
Wilisbridge . 230a
Wilmington

(Kent) . 2304
Wil n

(Sussex) . 2304
Wilmslow . 2304
‘Wilnecote

(Btafls.) . 2504
‘Wilnecote

(Warwicks.) 2504
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Wilpshire .. 2304
Wilstead .. 2302
Wilton . . .. 2304
Wimbledon .. 220a
Wimblington .. 2404
‘Wimborne . 2304
Wincham . 2204
Winchburgh .. 2504
‘Winchelsea . 23048
Winchelsea

Beach . 280a

Winchester . 210¢
2304
Windermere .. 1004
2004
Windle . . . 2304
Windlesham .. 220¢
Windlesham ..

{Chertsey Rd.) 2404
Windygates .. 250a
Winford 2304
Wing (Beds.) .. 240A
Wing (Lincs.) .. 2304
Winkfleld .. 240A
Winkfield Row 2404
Winnersh .. 230A
Winnington 220A

220c
Winscombe 2304
Winsford 2204
Winskill 2304
Winsley 2304
Winslow 2304
‘Winataniey 2304
Winterbourne .. 210a
Winterton 2304
Winwich-with-

Hulme 2504
Wirral .. .. 2304
Wisbech 240c
Wiseton 230A
Wishanger 2304

Wishaw (Lanark) 2400
Wishaw

(Warwicks. ) 2304
Wisley . 200
Wissendene . 230a
Wiswell .. 2304
Witham . 230a

230A
Witheridge . 2800
Witherley . 2504
‘Withernsea . 2304
Withnell .. 2304
Withybrook .. 2604
Withyham . 2304
Witney . 220¢

2304
Wittersham .. 280a
Wittlestone . 280a
Witton . 230a
Wiveliscombe .. 2804
Wivelsfleld . 230a
Wivenhoe . 2304
Wix .. 2804
Woburn .. 2404
Woburn Sands.. 2304
Woking .. 2004

()

(West End) .. 2404
Wokingham .. 2504
Wollaston . 2304
Wollescote . 2004
Wolstanton . 2404
Wolston . 2504
Wolterton 2304
‘Woiverton 2504
Wolvey. . 2504
Wombourn 2004
‘Wombwell 230a
Wouersh 2304
Woodall 2304
Woodbank

(Ches.) .. 230a
‘Woodbastwich.. 2304
Woodbridge 2304
Woodbury 2304
Woodchester .. 230A
Woodchurch .. 2304

Wood Dalling .. 2304
Wood End . 2560a
Woodford
(Ches.) . 2304
‘Woodford
(Essex) . 2304
Woodford
(Northants) 2104
Woodford Halsec 2304
Woodford 8ide 2304
Wood Green .. 2404
2400
Woodhall Spa 2304
Woodham
Ferrers . 2304
‘Woodham
Mortimer . 2304
‘Woodham
Walter . 2304
‘Woodhouse . 2504
Woodhouses .. 2404
Woodkirk 2304
Woodlands Park 2404
Woodlands
"Terrace .. 2304
Woodlesford .. 2304
‘Woodley
(Berks) .. 230a
Woodley (Ches) 230a
‘Woodmancote
(Glos.) . 2104
‘Woodmaucote
(Sussex) . 2304
Woodmansey .. 230A
Woodmansterne 2304
Wood Newton.. 230a
Wood Norton .. 2304
‘Wood Plumpton 2804
‘Wood Rising .. 2304
Woodseaves .. 2304
Woodside .. 2404
Woodstock .. 2304
Woodston . 2304
‘Wood Street
(Surrey) . 2304
Woodthorpe
(Derby) . 280A
Woodthorpe
(Leic.) .. 2304
Woodton .. 2304
‘Woodville .. 230A
Wookey .. 2304
Woolacombe .. 2304
Woolley .. 2304
‘Woolmer .. 2380A
Woolwich .. 2204
Woolsthorpe .. 230a
‘Woolston .. 230a
Woolston with
Martinscroft . 2504
‘Woore .. .. 230A
Wootton (Beds.) 2304
‘Wootton
(1.O.W.) . 2404
‘Wootton
Courtney . 2304
‘Wootton 8t.
- Mary Without 230A
Wootton under
Edge . 2804
‘Wootton
Underwood .. 230A
Wootton Vill .. 230a
Wootton Wawen 2504
Worcester .. 200A
‘Wordsley . 2004
Workington .. 240A
‘Worksop . 2204
2200
2302
Worle .. .. 2304
Worlingham .. 2304
Worlington .. 2200
Wormingford .. 2304
Wormit .. 2504
‘Wormley .. 2404
‘Worplesdon .. 2304
Worsborough .. 2304
‘Worsley . 2304

‘Worstead .. 2304
‘Worston .. 2804
Worth .. . 2304
‘Worthing
(Sussex) . 230c
230A
‘Worthing
(Norfolk) .. 230a
Worthington .. 250
Worting 2304
Wortley (Yorka ) 2304
Wo . 2304
Wothorpe . 2304
‘Wotton .. 230a
‘Wouldham . 2304
‘Wrabness . 280a
Wrafton .. 220c
‘Wrangle . 230A
Wraxall . 2304
Wray .. .. 230A
‘Wraysbury . 230a
2004
Wrayton . 230
Wrea Green .. 2304
Wrecclesham .. 230A
Wrenthorpe .. 230A
‘Wrexham . 2304
2300
Wrightington .. 2304
2304
‘Wrington .. 230A
Writhlington .. 230A
Writtle .. 280A
‘Wrotham 230A
‘Wrotham He’\th 230A
Wrottesley . 2304
‘Wroxall .. 2404
‘Wroxham .. 2304
‘Wyberton . 2404
‘Wychnor . 2304
Wye .. .. 230A
‘Wykeham . 2304
Wyllie .. 230A
Wymeswold .. 2504
Wymondham .. 230A
Wyton (Yorks.) 230a
Yalding . 2304
Yapton. 2304
Yardley Gobion 2304
Yardley
Hastings . 2304 .
‘Yarmouth
1.0.W.) .. 2404
Yarnfield .. 230A
Yate .. o
Yateley
Yatton
Yaverland
Yaxham
Yaxley =
Yeadon . 2304
Yealand
Conyers . 2304
Yealand
Redmayne .. 2304
Yealmpton . 230a
Yelvertoft . 230a
Yelverton . 230A
Yeovil .. . 230a
s 240¢
Yeovil Without 2304.
Yetminster .. 230A
Yiewsley .. 2004
Ynismeudw . 230a
Ynysawdre . 2304
Ynyslas .. 230c
Ynysybwl . 230A
Yoker .. .. 240A
York . 2804
230¢
Yorktown .. 2504
Youlton .. 2304
Yoxall . .. 2304
Ystalyfem . 2304
Ystradgynlals 2200
Ystrad Mynach 2304
Ystradowen .. 2304
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POSTAL REGULATIONS

LETTERS.

Not exceeding 2 oz. 1id.

For every additional 2 oz. %g
Single A

POStcmds{Reply paid ... .. 2d.

Maximum size, 2 ft. long, 1 ft. wide or
1 ft. deep ; or in roll form 2 ft. 6 in. long and
4 in. diameter. There is no limit of weight.

PARCELS.

Upto 3lb..:. o 6d.
31b. to 4 1b. i 7d.
41b. to 51b. . 8d.
51b. to 6 Ib. 9d.
6 1b. to 7 Ib. 10d.
7 ib. to 8 1b. 11d.
8 1b. to 151b. 1s. 0d.
Registration fee .. ad.
Proof of Posting ...

id.
The greatest length allowed is 3 ft. 6 in.
and the greatest length and girth combined
@ ft. Parcels for the Irish Free State are
accepted under the same conditions of rate
and size, with a maximum weight of 111b,,
but a declaration of contents for customs
purposes must be made.

PRINTED PAPERS.
For every 2 oz. up to 2 Jb. 1d.
To be dispatched on the day of posting,
printed papers must be posted before 4.30 p.m.
in London and not later than the special
time announced at provincial post offices.
Printed papers must be posted in wrappers
which allow easy examination of contents
by postal officials.

MONEY AND POSTAL ORDERS.

Inland money orders can be obtained
for any sum, not comprising a fraction of a
penny, up to £40. The poundage rates
charged for the orders are :—

Upto £3 R T 7L
£3to&10 .. .. 6d.
£10to £20 ... .. 8d.
£20t0 £30 ... .. 10d.
£80 to £40 1s.

Money orders can be telegraphed from 1s.
plus an extra fee of 2d.

Single postal orders can be purchased from
amounts in sixpenny stages from 6d. to 21s.
Poundage charges range from 1d. to 2d.
respectively.

SAMPLES.

The sample post was rc-introduced recently
Inland rates are:

Up to 4 o0z. 1d. (minimum)
4-6 oz. 14d.
6-8 o7. 2d. (maximum)

Size limitations are 12 ins. long, 8 ins. wide
and 4 ins. deep.

BUSINESS REPLY SCHEME.

Instead of stamping all reply envelopes
or postcards enclosed in mailing shots
dealers may make use of this scheme by
which they only pay postage for the replies
delivered to them. An account has to be
opened with the local post office and the
envelopes or cards must be of the approved
pattern. The charge of all replies delivered
is the normal postage plus 4d. Charges are
debited against the account.

REGISTRATION.

The registration fee of 8d. for inland post
only covers any postal packet, subject to
certain conditions, to compensation for loss
or damage not exceeding £5. Higher fees
covering higher compensation are 4d. cover-
ing up to £20, and a further £20 compensation
for every additional 1d. of fee up to a maxi-
mum of £400 at 1s. 11d. fee. Packets for
registration must be handed in at a post
office. Knots in string must be sealed.
The maximum lmit of compensation for
unregistered parcels is £2.

TELEGRAMS.

Inland telegrams are charged at 6d. for
9 words (minimum) and 1d. for every addi-
tional word.

There are special rates for batches of
telegrams sent, for instance, as a special
publicity shot. Addresses are not charged
for and the message costs 1d. per 4 words
{minimum 4d.).

Night telegraph letters may be telephoned
or sent from any Post Office open at such
hours up to midnight. The message is
then written out as a letter and reaches the
addressee in the morning’s post. The
charge is 1s. for 36 words, and 1d. per 3 words
above this.

Telegrams to the Irish Free Statc cost
1s. 6d. for 12 words and 1d. a word above
this.

EXPRESS DELIVERY.

Packets will be delivered by
messengers under five services.

All the way, on weekdays only, 6d. a mile
plus a weight fee of 8d. on packets weighing
more than 1 lb.

After transmission by ordinary postal
service to office in district of delivery, 6d. in
addition to ordinary postage. This is at
sender’s request.

Same service at addressee’s request, 6d.
a mile.

Sunday service letters and postal packets
only will be expressed between certain
post offices at additional fees according to
distance.

special
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POSTAL REGULATIONS

Express letters may be dictated by tele-
phone to the offlice nearest to the addressee
where they wiil be written down and sent by
messenger. Fees are usual telephone charge,
writing fee 8d. for 30 words and 1d. for
every additional 10, and 6J. a mile for
delivery.

CASH ON DELIVERY.

The cash on delivery fees which are in
addition to the ordinary postage and registra-
tion fees are :—

Amount to be collected

T'he Broadcaster Trade Aunnal, 1936

Amount to be collected
not exceeding:— Fees.
£25 A 3
£30 ... 1s. 8d.
£35 ... 1s. 10d.
£40 ... 29, 0d.

The value of an article sent by registered
letter or parcel post or unregistered parcel
post, can on certain conditions be collected
from the addressec by the Post Office and
remitted to the sender. The service does not
apply to the Irish Free State in either
divection. Packets may be posted at any
Money Order Post Office.

‘This service also operates on railways,
when the sender must obtain from a Money
Order Post Office a combined address label
and receipt form for every parcel sent.

The package must be handed to the railway
company and the receipt portion signed by
the company official sent to the consignee.
This must be handed over on delivery.
Railway company’s charge, 3d. in addition
to the usual rail charges.

IMPERIAL AND FOREIGN

not exceeding : lees,
10s. 4.
£1 6d.
£2 8d.
£5 104
£10 ... 1s. 0d
£15 . LS a2d.
£20 - ... 1s. 4d.
LETTERS.

To the British Empire)
generally, to ¥I.M. Ships of | 1id. first oz.
war abroad, Egyvpt. U.S.A. } and 1d. each
and the British Post Office at | oz. after.
Tangier.

24d. first oz.
and1{d. each
oz. after.

Maximum size for British Dominion
Colony or Possession, 2 ft. long by 18 in. wide
or decp. TFor foreign countries limit of size
is 18 in. in either direction. In either case
a letter in the form of a roll must not exceed

To all other places includ-)
ing Iraq and Transjordan. J’

30in. long and 4in. in diameter. Weight
limit is 4 1b.
POSTCARDS.
Single . 13d.
Reply paid ... ... 8d.
Same sizc and conditions as inland.
SMALL PACKETS.
Limited to certain places. Maximum

dimensions 18in. by 8in. by 4in., or in
roll form 18in. long by 6in. diameter.
Weight limit 2 1b.

PRINTED PAPERS, COMMERCIAL
PAPERS AND SAMPLES.

Each 2 oz. {d., minimum for commercial
papers 24d., and samples 1d.

Conditions similar to Inland. Commercial
papers may be hand produced or typewritten
but must not be in the nature of corre-
spondence.

SAMPLES.

Service restricted to bona fide samples not
for sale. Size limit 2 ft. long by 1 ft. wide
or deep to British Dominions, etc., and 18 in.
long, 8in. wide and 4in. decp for foreign
countrics. 1In roll form for forcign countries
size limit is 18 in. long and @ in. diameter.
Weight limit 5 1b. to British Empire generally
and 1 Ib. to forcign countries.

PARCELS.

Rates vary considerably. General size
limit is 3§ ft. any dimension or 6 ft. com-
bined length and girth. Weight limit varies
up to 221b. Declaration of contents to be
made on posting for customs purposes.

CASH ON DELIVERY.
Special rates available.

REGISTRATION.

Fee for letters, printed papers, ecte., but
not pareels, 3d.
INSURANCE.

Parcels sent to certain countries can be
insured.
AIR MAIL.

Full particulars of this service for letters
and parcels given on periodical leaflets
available at post office.

GENERAL INFORMATION.

Full particulars of postal services together
with general regulations concerning types of
goode accepted in certain cases are given in
the Post Office Guide available at post offices.
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CLASSIFIED VALVE
DATA CHART

The chart is arranged in twelve sections, as follows: Frequency
changers, screen grids and H.F. pentodes, diode valves, diode combina-
tion valves, general purpose triodes, power output triodes, pentode out-
put valves, double output valves, rectifiers, metal rectifiers, Westectors,
and barretters. :

In each section the types are grouped by manufacturers, and then
by filament ratings, the order being : 2 volt battery, indirectly heated
A.C., directly heated A.C., A.C.-D.C., and D.C.

The following abbreviations are used : The sign * indicates
indirectly heated A.C. Valves ; ** indicates directly heated A.C. valves
°indicates A.C.-D.C. Valves; T indicates D.C. valves; A. (in base
pins column) indicates an American base; C (in base pins column& indi-
cates a Continental base ; M indicates amplification factor ; S.C. side
contacts ; V, variable ; and V.D., voltage doubler. In the screen grid
and H.F. pentode section the application of the valve is indicated in
the column following the type number. S, indicates screen grid ; V.S,
variable-mu sereen grid ; P, H.F. pentode; and V.P., variable-mu
H.F. pentode.

FREQUENCY CHANGERS.

Oscli- Conv.

Maker, Type. Circuit, FiL ¥il, Anocde | Bcreen lator cdt. Grid, Base Price.

volts. amps. volts. volts. volta. | m'hos. bias, plns.
Brimar .. . |"15A2 .. .| Heptode _ 4.0 0.65 250 100 200 580 —3—40 7 20/~
*16D1 .. ..| Heptode .| 130 0.2 230 100 200 650 —3 7 20 /-
Cossor 95 ..| 210PG ..| Heptods oo 2.0 01 150 80 150 1,000 0—o 7 18/6
210Da ..| Double Grid 2.0 0.1 100 —_ —_ — — 5 20 /-
*41MPCG b o eptode B 4.0 1.0 260 100 100 1,200 |(—13—10 7 20/~
*4IMDQ .. Double Grid 4.0 1.0 200 - — —_ —_ b5 19/~
*13PGA . .| Heptode o 130 0.2 250 100 200 700 |—1i—20 7 20/-
Dasio ‘e . |*TK24.. ..| Octode o 4.0 0.65 250 70 70 600 -1 7 15/6
Ever Ready ..| K80A «.| Octode 2.0 0.126 150 70 70 240 0 7 18/6
*ABUA .| Octode 4.0 0.85 250 90 90 600 —1i 7 20/~
Ferranti .. ..| YHT2A ..| Heptode 2.0 0.1 150 70 120 — -9 7 18/6
*VHT4 ..| Heptode 4.0 1.0 200 100 200 = -—-1—25 7 20 /-
*VETA ..{ Heptode 13.0 0.2 250 100 200 == -1—25 1 20/~
Hivac . ..| TP230 ..{ Triode Pentode 2.0 0.3 150 80 100 326 1} w 15/6
Marconi .. R ("G B ..| Heptode . 2.0 0.1 150 70 70 200 0—9 7 18/6
PGl |, ..| ‘Triode Hexode 4.0 1.2 250 120 Gi0 |—14—35 7 20/ -
*MX 40 ..| Heptode o 4.0 1.0 250 100 150 500 |—3—40 7 20 /-
°X3 .. ..| Triode Hexode| 13.0 0.3 280 80 120 640 |—13—35 7 20/~
*X30 .. ..{ Heptode 13.0 0.3 260 100 150 800 [~—3-—-37 7 20 /-
°X32 .. ..| Heptode 13.0 0.3 230 100 160 800 [|—3—37 7 20 /-
Mazda .. .1 TP22 . .| Triode Pentode| 2.0 0.25 130 150 150 500 —1} ] 18/6
*ACTP ..{ Triode Pentode| 4.0 1.28 250 260 200 700 ) 9 20/~
°TP2620 ..| Triode Pentode] 26.0 0.2 250 260 200 700 ~—5 ] 20/~
TP1340 . .| Triode Pentode] 13.0 0.4 280 2560 200 00 -3 9 20 /-
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] Oscil- | Conv.
-Maker. Type. Circuit. Fil, Fi. Anode | Screen lator cdt. Grid. Base Price.
volta. amps. volta. volta. volts. m‘hos. bias. pins.
Mullard . ..| FC2 . +.| Octode . 2.0 0.125] 150 70 150 240 —_ 7 18/6
*FC4 .. ..| Octode o 4.0 0.65 250 80 90 800 —1 17 20/~
TPy . ..| Triode Pentode, 4.0 1.25 250 150 150 6560 —5 9 20 /=
*FC13 .. Octode f 130 0.2 200 90 20 600 13 83C |1 20/-
°FC13C 7
Osram . X .. ..| Heptode . 2.0 0.1 150 70 70 200 0—9 7 18/6
*°X41 .. ..| Triode Hexode 4.0 1.2 250 80 150 650 -1} 7 20 /-
*MX40 ..| Heptode 4.0 1.0 260 100 1560 500 -3 7 20/~
:.%30 4o 1| Heptode 18.0 0.3 200 100 160 50 —3 7 20/~
X33 .. s
XL .. ..| Triode Hexode| 13.0 0.3 250 80 160 650 —1 K 20/~
Oslar-Ganz .ftan .. ..| Heptode . 260 0.02 250 k] 250 —_ —3—30 i 19/8
Philco oo Lo 148 L. ..| Heptode . 2.0 0.08 180 67.5 135 300 —3—22¢ 6A 16/~
1C6 .. ..| Heptode o 2.0 0.13 180 7.6 135 326 —3—14 BA 16/~
*3A7 .. ..| Heptode . 2.5 0.8 250 100 250 475 —3—50 7A 16 /-
A7 .. ..| Heptode 6.3 0.3 2560 100 250 476 | —3—42.5| 7A 16/~
Triotron .. ..} 0202 .. ..} Octode .. 2.0 0.14 150 70 70 250 — 7 1378
*0400 . . ..| Octode 4.0 0.66 260 70 70 650 —14 7 15/6
°01307 ..| Octode .| 13.0 0.2 200 70 70 650 —3 7 15/6
‘Tungsram ..} DG2100 ..| Doublegrid .. 2.0 0.12 100 —_— — — 4 15 /-
voz .. ..| Octode . 2.0 0.06 136 43 70 300 7 15 /=
MB206 ..| Heptode . 2.0 0.00 180 66 135 300 7 16/~
*VO4 .. ..| Octode . 4.0 0.65 250 0 90 600 7 16/~
°MH1118 ..t Heptode 10.0 0.18 200 100 130 470 70 16/~
*VO13 ..| Octode a0 13.0 0.2 2560 70 80 600 7 16/-
2A7 .. ..| Heptode . 2.5 0.8 250 100 150 520 A 14/~
6A7 .. ..| Heptode . 6.3 0.3 260 100 150 520 AV A 14/~
362. . .. ..|*AQFC4 ..| Octode type 4.0 1.0 250 80 150 — 0—8 7 15/-
°UFC .. ..] Heptode . 6.0 0.8 250 150 90 120 0—10 i 18-
SCREEN GRID AND H.F. PENTODE VALVES.
Des- Bing
Maker, ‘T'vpe. crip- Fil. Fil. Anode | Bereen QGrid Anode | Bcreen res. slope Base
ton. [ volts. ampse. volta. volts. bias. | current. |current. | ohms. | mA/v. pins. Price.
Brimar ..} ®8A1.. ' Paga 4.0 1.0 200 80 —1} 2.6 —_ 500 4.0 1 17/6
*0AL .. TR 4.0 1.0 200 80 [—1i—356 1.0 2.0 v 4.28 7 17 /6
*0D32 .. Sl AR 13.0 0.2 250 125 —3—40{ 100 3.6 v 1.65 ki 17/6
Cossor .. 2158G Al |l . 20 0.15 160 80 0.7 — — 11 4 12 /6
22086 ol ) 2.0 0.2 150 80 0.7 —_ — 1.6 4 12/6
2108PT .. P . 2.0 0.1° 1560 80 2.0 -— - 1.3 457 13/6
220V8 V8. 2.0 0.2 150 80 1.0 — —_ 1.8 4 12/6
220V8G .| V8. 2.0 0.2 150 80 2.6+ —_— = 1.6 4 12 /6
210VPT P 2.0 0.1 150 80 2.9 N — 11 407 13/6
*MSG-HA ..j 8 .. 40 1.0 200 160 20 P — 800 2.0 3 17/6
*41MSG Jq8 . 4.0 1.0 200 80 0.8 — 1,500 2.5 [} 17/6
*M3G-LA |G s 4.0 1.0 200 100 5.2 —_ 250 3.76 ] 17/8
*MVSG V8. 4.0 1.0 200 100 78 —_ v 2.6 1] 17/6
*MS-Pen. P .. 4.0 1.0 200 100 4.5 1.3 250 2.8 5a&7 17/8
*MS-Pen. A .. P . 4.0 1.0 200 150 9.0 5.0 200 4.0 5 17/6
*MV8-Pen. vP 4.0 1.0 200 100 4.2 -— v 3.0 &7 17 /6
*13SPA P ..| 130 0.2 200 100 8.0 —_— 300 2.5 7 17/8
°13VPA .| VP 13.0 0.2 200 100 10.0 — ¥ 1.8 17 17/6
tDVBG el VS 16.0 0.25 200 100 7.5 — v 2.8 [} 17/6
1DS Pen. D 16.0 0.23 200 100 b.0 1.7 260 2.3 [} 17/8
tDVS Pen. vP 18.0 0.25 200 100 6.0 — v 2.0 L] 176
Dario  ..j TB622 .8 2.0 0.18 160 90 —} 2.0 0.6 —_ 1.4 4 9/6
TB452 . Ve 2.0 0.15 1560 75 0—9 2.0 0.4 = 1.5 4 9/6
PF462 Bl - 2.0 0.18 150 156 —t 3.0 1.0 — 1.85 1 10/0
PF472 +qjy VP 2.0 0.18 150 160 —1—16 2.5 0.0 —_ 1.7 7 10/0
*TE424 8 .. 4.0 1.0 200 100 —1} 1.8 0.6 -— 0.9 13 12/6
*TE524 S48 4.0 1.0 200 100 3.0 1.0 e 2.0 13 12/6
*TESG4 VY 4.0 1.0 200 100 |—1}—40 3.0 1.0 v 3.0 1] 12/6
*TE464 BIE ¢ 4.0 1.1 200 100 =7 3.0 1.5 — 2.5 Bor7 12/6
*THAT4 .| VP 4.0 1.1 200 100 14—30) 4.0 2.0 v 2.0 |bor7 12/8
Ever K40N oo NB .. 2.0 018 160 80 0—7 2.5 -— — 1.4 4 12/
Ready K60M . VP 2.0 0.18 150 150 0—17 3.7 — -— 1.7 17 13/6
*ABOA R 4.0 1.0 200 100 —13 4.5 1.0 360 3.0 5 17/6
*AGON - VB 4.0 1.2 200 100 —1i 5.0 —= - 3.3 5&7 17/6
*CboN o AVE 13.0 0.2 200 200 —2 9.0 3.5 - 3.0 7 17 /8
Ferranti ..} *VPT4 44l vP 4.0 1.0 200 100 —2-25 5.5 2.0 v 2.6 ] 17/6
Hivac ..| X8G 8 2.0 0.06 120 60 (1] 1.76 0.36 —_— 0.6 Midget 16 /6
B8G2156 |8 s 2.0 0.15 150 80 —1} 4.0 0.4 —_ 1.0 4 10/6
8G220 S| 5 2.0 0.2 1530 80 —14 5.0 0.4 — 1.8 4 10/6
V8215 .f V8., 2.0 0.15 150 80 0—14 5.0 0.4 —_ 1.0 4 10 /6
HP215 L] P 2.0 0.15 150 70 —1} 1.5 0.3 —_ 1.3 1 10 /6
VP215 .| VP 2.0 0.15 160 70 09 3.76 0.70 = 1.25 1 10/6
*AC/8L .18 .. 4.0 1.0 200 80 —1 7.0 0.8 125 33 5 13/6
*AC/SH b | B 4.0 1.0 200 80 —13 12.0 0.8 120 3.6 b5 13/6
*AQ/HP IR 4.0 1.0 200 100 —2 4.0 1756 450 3.2 5&17 13/6
*AC o | NB g 4.0 1.0 200 80 0—40 8.0 0.8 M 3.0 ] 13/6G
*AQ/VH ..] VB .. 4.0 1.0 200 80 0—40 14.0 0.9 v 33 b 13/6
*AC/VP .| VP 4.0 1.0 200 100 0—5%0 10.0 3.0 v 3.0 8&7 13/8
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Maker. Type. Des- Fil. Fil. Anode | Screen Grid Anode | Screen Bias Blope Base
cripe | velts. ampa. volts. volts. bias. | current. | curreat. Tea. wmA [v. pivs. Price.
tion. 8 ohma.
Lissen oo 2.0 0.15 150 80 -1 13 0.3 - 11 4 12/6
00 2.0 015 160 80 0—1o0 12.0 3.5 -_— 13 | 4 12/6
| 40 1.0 200 80 7.0 0.5 200 3.25 b 17/8
4.0 1.0 260 80 8.0 0.5 v 35 5 17/6
Marconi ..| B23 .. 2.0 0.1 150 10 2.8 0.7 — 1.1 4 12/6
824 .. 8 2.0 0.15 150 0 3.3 0.7 = 1.4 4 12/6
V83 .. vs 2.0 0.16 150 ki3 5.0 2.0 b 1.26 4 12/8
V824 ..| V8 2.0 0.15 150 75 4.4 0.3 —_ 13 4 12/8
VP2l VP 2.0 0.1 150 80 2.9 0.7 = 1.1 4 13/6
*MB4B 8 4.0 1.0 200 80 3.4 12 250 3.2 b 17/8
*NMS4 S 4.0 1.0 200 10 2.4 0.3 550 11 5 17/6
*VMS4 vs 4.0 1.0 200 80 7.8 2.0 v 2.6 5 17/6
*VMB4B va 4.0 1.0 200 5.0 1.2 v 2.9 5 17/6
*MNP4 1 o 4.0 1.0 200 100 4.0 1.0 400 4.0 &7 17/8
*VMP4 /G vP 4.0 1.0 250 100 8.0 ] v 2.7 1 17/8
*VMP4/K VP 4.0 1.0 250 100 7.0 4.3 v 2.5 1 17/6
*VMP4 VP 4.0 1.0 200 100 5.5 1.5 v 3.5 b&? 17/6
°W30 vP 13.0 0.3 250 250 12 6 v 4.0 7 17/8
W31 VP 13.0 0.3 250 100 8 5 v 2.7 7 17/6
D8 .. .8 16.0 0.25 200 70 —13 2.4 0.3 600 1.1 5 17/8
tDSB. . 8 16.0 0.25 200 80 —1 3.4 1.2 220 3.2 5 17/6
VD8, . .| ve 16.0 0.25 200 80 |—1—30 1.0 1.2 v 2.4 5 17/6
VDSB .| v8 168.0 0.25 200 80 | —~1—25 5.5 0.8 v 3.0 5 17/6
Msada ..} 3G218 .8 2.0 0.13 150 80 —1f 15 0.25 — 1.1 4 12/6
8315A 8 2.0 0.15 150 80 —1} 1.9 0.3 —_ 11 4 12/6
8218B 8 2.0 0.15 150 80 —1t 1.5 0.3 — 1.7 4 12/6
B215VM v8 2.0 0.15 150 80 0—8 1.0 0.18 = 14 4 12/6
8P215 P 2.0 0.15 150 150 —13 135 0.47 —_ 13 4 13/6
VP15 YP 2.0 0.156 150 150 0—9 1.1 0.380 —_ 0.82 4 13/6
*ACSG 4.0 10 80 4.8 0.8 400 1.9 b 17/8
*ACB2 4.0 1.0 200 80 —11 7.0 1.2 17¢ 3.4 5 17/6
*ACB1VM 4.0 1.0 200 100 (—1i—40 4.5 1.0 v 1.1 b 17/6
*ACSGVM 4.0 Lo 200 80 |—2—35 5.0 1.0 v 2.0 5 17/6
*ACS2 Pen. +0 1.0 250 100 —4} 6.5 2.2 500 5.5 1 17/6
*AQ/8P1 4.0 1.0 250 250 —3 5.0 3.6 370 3.0 7 17/8
*AOVP1 4.0 0.65 230 250 |—4—48 88 2.2 \J 2.0 7 17/6
*3P1320 .| 13.0 0.2 250 100 —1% 4.5 0.9 300 2.6 1 17/6
o8 0 .| 220 0.2 250 250 —3 5.0 3.6 3710 3.0 1 17/6
*VP1321 13.0 0.2 250 250 |—4—43 B8 2.2 v 2.0 K 17/6
tDC2 /3G o 20.0 0.1 200 100 —1} 5.5 1.6 170 1.8 L] 17/6
tDO2/SGVM | V8 20.0 0.1 200 100 [—1-—30 5.0 1.0 v 1.6 5 17/6
Mullavd ..| PMI2A o | L 2.0 0.18 150 90 ¢ 2.9 0.5 — 1.5 4 12/8
PMIZM .| V8.. 2.0 0.18 160 9 0—7 2.5 0.5 — 1.4 4 12/6
.PM12 S o 2.0 0.15 150 7 — 4.26 0.8 - 1.1 4 12/6
rMiev v8 2.0 0.16 150 90 0—10 5.4 1.0 — 0.75 4 18/6
8SP2 .. 2.0 0.18 150 150 3.4 1.0 - 2.2 7 13/6
VP2 YP 2.0 0.18 150 150 0—17 3.78 0.5 — 3.7 1 13/6
84V 8 .. 4.0 1.0 200 K —1 1.0 0.6 600 1.1 480 17/6
*84VA 8 . 4.0 1.0 200 110 —1 2.76 0.7 500 2.0 il 17/6
*B4VB . 4.0 10 200 110 —1} 5.0 1.8 300 2.5 o 17/8
VM4V a 4.0 1.0 200 100 1} 8.6 0.8 v 2.0 5 1776
SMA4V 4.0 1.0 200 110 |—14-—40 6.0 2.0 v 3.0 b 17/6
*8P4 . 4.0 1.0 200 100 — 4.8 1.0 350 3.5 B&7 17/8
*3P4B 4.0 0.65 250 250 —2 8.0 2.4 180 4.0 7 17/6
VP4 VP 4.0 1.0 200 100 |—14—22 6.0 1.5 v 2.6 5&7 17/6
*VP4A VP 4.0 1.2 200 100 14—16 5.0 1.5 v 327 6817 17/6
*VP4B ve 4.0 0.65 250 250 [—3—40 11.5 4.25 v 3.5 7 17/6
°*3P13 P ..| 130 200 100 3.5 1.0 400 2.2 88C 17/8
°8P13U P .. 13.0 . 250 200 2.0 2.0 270 3.6 7 17/6
°VP13A vP 13.0 0.2 200 100 4.0 1.0 v 2.2 830 17/8
*VP13C VP 13.0 0.2 200 200 9.0 e.7 v 3.0 7 17/6
18G20 8 ..\ 200 0.18 200 100 3.0 0.9 420 2.0 o 17/6
15P20 P .. 200 0.18 200 100 4.5 1.0 2.7 ] 17/6
P20 o[ VIR 20.0 0.18 200 100 4.5 1.0 v 3.5 L} 17/6
Osram ..| 823 .. G o 2.0 0l 150 70 2.8 0.8 —_ 1.1 4 12/6
524 .. . o} VBN 2.0 0.156 150 70 3.2 1.0 — 1.4 4 12/6
V824 Vs 2.0 0.15 150 75 4.5 0.5 Ll 1.5 4 13/6
VP21 vP 2.0 0.1 150 80 2.8 0.7 = 1.1 7 13/6
*M84 8 . 4.0 1.0 200 70 2.4 0.3 550 1.1 5 17/6
*MB84B va . 4.0 1.0 200 80 34 1.2 250 3.2 ] 17/6
*VMB4 V8 . 4.0 1.0 200 80 12.0 2.1 v 2.4 o 17/6
*VMS4B V8. 4.0 1.0 200 6.7 1.3 v 2.9 & 17/6
*MSP4 P 4.0 1.0 200 100 3.0 1.0 400 4.0 5&7 17/6
*VMP4G vP 4.0 1.0 250 10¢ —2 8.1 5.0 v 2.78 7 17/6
"W30 13.0 0.3 250 250 —1 12.3 6.0 v 4.0 7 17/8
°W31 VP 13.0 0.3 200 100 —2} 81 5.0 v 2.78 7 17/8
Ostar °825 .. .8 250 0.02 250 100 —2 1.0 —_— 200 38 7 17 /-
Gaoz | *8100 Bl 250 0.02 250 100 —1 1.0 -_ G600 4.0 7 17/-
250 0.02 250 100 —2 5.0 — v 3.0, 7 17/-
250 0.02 250 100 |—2—40 4.0 — v 3.0 7 17/~
250 0.02 250 200 -1} 3.5 —_ 700 3.5 ki 17/8
250 0.02 260 200 —1—20 4.0 — v 3.0 7 17/6
Philco 2.0 0.06 180 67.5 —3 1.7 0.4 — 0.65 44 12/6
2.0 0.24 135 67.0 —1} 1.85 0.6 = 0.62 A 15/6
2.0 0.06 135 67.56 —3—18] = = —_ _ o 13/-
2.0 0.06 180 67.5 —3—23 2.8 = — 0.62 4A 12/6
2.5 1.78 250 80 —3—9 4.0 0.33 = 1.05 bA 12/~
2.8 L7 250 90 —3—28 6.3 0.33 v 1.08 bA 1/~
6.3 0.3 250 90 —3 3.4 0.33 —_ 1.1 5A 13/-
6.3 0.3 250 100 —3 8.2 2.0 —- 1.6 6A 18/-
6.3 0.3 250 100 2.3 0.6 e= 1.25 6A 13/=
6.3 0.3 250 —3—42} 5.8 14 v 1.05 BA 14/~
*78E .. 6.3 0.3 250 125 |—3—562 10.8 3.0 v 1.65 6A 13/-
114K .. 8 14.0 0.3 250 90 —3—9 4.0 0.33 — 1.05 bA 16/3
Tix . 5 .. 8 . 2.0 015 150 7 —1t 2.5 0.5 — 1.0 4 8
*480 /AC £ 4.0 1.0 200 100 —3 3.8 0.8 700 3.0 & 10/6
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VALVE DATA CHART

Maker. Type. Des- Fil. Fil. Anode | Screen Qrid Anode | Screen Bias Slope Base
orip- volts. amps. volta. volts. bias. current. | carrent. res. mA [v. pins. Price.
tion. ohms.
Triotrop ..| B207.. 8 .. 2.0 0.15 200 100 —1 3.5 0.5 —_ 0.7 4 g/6
B215.. |8 . 2.0 0.15 150 90 —1 2.8 0.25 —_ 15 4 10/0
£208. . .| VS .. 2.0 0.15 200 100 0—20 5.0 0.5 = 0.8 4 v/6
8218. 50| |12#8a 2.0 0.18 160 160 3.0 1.0 = 1.85 7 10/0
8217. ..] VP 3.0 0.18 150 150 [—}—16 2.5 0.5 = 1.7 7 10/0
*3410N 48 . 4.0 1.0 200 60 —2 4.0 1.0 400 + 1.0 5 12/6
*3430N |8 . 4.0 1.0 200 100 —2 3.0 1.0 500 3.0 5 12/6
*3431N B 2= 4.0 1.0 200 100 |—2—30 3.5 1.0 v 3.0 5 12/8
*S415N .lva..].. 40 1.0 200 100 |—2—40 6.0 1.0 v 1.5 5 12/6
*3435N B = 4.0 11 200 100 —2 5.0 1.0 v 3.5 &7 12/6
*8434N VP 4.0 11 200 100 |—2—35 5.5 1.0 v 3.5 587 12/8
*81328 P ..| 130 0.2 200 100 —2 3.0 1.0 400 3.0 7 12/6
*81323 ..| VP 13.0 0.2 200 100 |—2—22 4.5 1.0 v 2.8 7 12/8
*B2035N 508 oo 20.0 0.18 200 100 -2 5.0 2.0 250 33 b 13/6
*82034N . VP 20.0 018 200 100 |[—2—3b 5.0 2.0 v 3.5 ] 12/8
Tungsram | 8210.. ol | IR 2.0 0.13 200 100 —1 1.5 0.4 — 1.2 4 10 /0
88210 48 .. 2.0 013 150 7% —1 1.5 0:25 — 1.0 4 10/0
SE211 pve .. 2.0 0.12 150 7% |—1—9 1.75 0.3 = 1.8 4 10/0
(] JdP .. 2.0 0.12 160 150 —1¢ 1.9 0.7 - 1.8 457 11/0
11 .| YP 2.0 012 150 150 0—9 2.8 0.8 — 1.7 427 11 /0
*A34120 .8 . 4.0 1.0 200 100 —14 3.0 0.8 150 3.0 5 14/0
*AB4125 V8 4.0 1.3 200 100 3.0 0.8 v 3.0 1 14/0
*HP4l01 .. P 4.0 1.0 200 100 3.5 1.6 600 35 587 14/0
*HP4106 ..| VP 4.0 1.0 200 100 5.0 1.25 v 3.5 5817 14/0
*HP4I15 ..| VP 4.0 11 200 100 4.3 1.5 v 3.2 b&7 14/0
*HY2018 P 20.0 0.18 200 100 —1 4.0 1.2 200 3.5 5&7 14/-
*HP1018 P . 10:0 0.18 250 150 2.3 0.6 300 1.25 7C 14/-
*HP1118 YP 10.0 0.18 250 150 —3—52] 10.5 3.0 v 1.65 7C 14/-
*HP3118 VP 20.0 0.18 200 100 —2—35) 5.0 1.1 v 3.8 5 &7 14 /-
*SP13 .| P .| 180 0.3 250 100 —2 3.0 1.2 600 2.4 7 14/=
*HFP13 VP 13.0 0.2 260 100 —3—20 8.0 29 v 2.8 7 14/-
*VP13 .| VP 13.0 0.2 250 100 —3—-560 8.0 2.7 v 2.8 7 14/~
. 2.5 1.75 275 90 —1 4.0 17 | 300 1.0 BA 11/~
2.5 175 275 90 —2—45 6.5 2.5 v 1.08 5A 10/-
2.6 1.0 250 100 —1 2.3 0.5 300 1.25 6A 12/-
6.3 0.3 250 100 —1 2.3 0.6 300 1.26 6A 13/-
2.6 1.0 250 150 —2—52) 10.5 3.0 v 1.68 6A 12/~
6.3 0.3 250 160 —2—52| 10.5 3.0 v 1.65 6A 12/-
6.3 0.3 250 100 —2 2.0 0.5 1,000 1.2 GA 12/-
6.3 0.3 250 100 0—50 8.2 2.0 v 1.6 GA 12 /-
362 2.0 0.2 1580 80 —3 1.5 1.0 —_ LS5 4 7/6
2.0 0.2 150 80 0—20 5.0 1.0 —_ 12 4 7/6
2.0 0.3 150 80 0—9 4.0 0.8 13 4 9/-
2.0 0.2 150 80 4.0 0.8 -— 1.2 7 9/=
4.0 1.0 250 80 —3 8.0 .0 500 2.5 5 12/6
4.0 1.0 2560 0—40 9.0 2.0 v 2.0 b 12/6
40 1.0 250 150 —8 15.0 3.0 800 3.5 5 13/-
4.0 1.0 250 150 0—30 12.0 2.4 v 3.0 7 13/-
6.5 0.3 250 150 0—10 8.0 1.3 v 2.0 7 13/-
DIODE VALVES
Max, Max,
Maker. Type. Description. | Fil. voita, Fil. amps. diode diode ‘Baae pins. Price.
volts. current.
Brimar o ..| *10D1 . al DD 13.0 0.2 —_ = 5 5/6
Cossor .. ..| 220D .. “e DD 2.0 0.2 150 — 4 5/8
*DD4 . .. Db 4.0 0.75 = = 5 Bj6
Pario . ..| *TB24 .o . DD 4.0 0.65 200 0.8 3 4/8
Ever Ready ..| *A208 .. .o DD 4.0 0.63 — - o 5/6
Hivac . *AC/DD .. 59 DD 4.0 L0 == 7 9/6
Marconi .. .{ *D4l 5o at DD 4.0 0.3 —_ 5 5/6
Mazda oo .| *ve14 P .. DD 4.0 0.3 100 1.0 b b/8
*DD620 .. . DD 6.0 0.2 100 1.0 b 6/6
Mullard £3 ..| *2D4A .. .. DD 4.0 0.65 200 0.8 b B/6
*2D13 co DD 13.0 0.2 200 0.8 5 8.0 b6
*2D13A . DD 13.0 0.2 200 0.8 5B.C. 5/8
"2D13¢ .. DD 13.0 0.2 0.8 1] 5/6
Qsram e .| *D41 . 4o DD 4.0 0.3 — b 5/6
Ostar Ganz ..y *B2 L 90 DD 250 0.024 100 15.0 7 18/9
Triotron .. ..| D200 B . DD 2.0 01 126 0.0 5 3/6
*D400 . .o DD 4.0 0.66 200 0.8 5 4/6
*D1300 DD 13.0 0.2 200 0.8 5 4/6
Tungaram .. ..|**D418 oo o D 4.0 0.18 100 1.5 3 4[=
*DD46s .. . DD 4.0 0.65 100 3.0 L] 4/6
*DD4 .o .. DD 4.0 0.66 200 1.6 [ 4/8
*DD818 .. . DD 8.0 0.18 100 4.0 5 4/4
*DD18 o DD 13.0 0.3 08 L} 4/8
e = E
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DIODE COMBINATION VALVES

-s
Bilas
Maker. Type, De- Fil. Fll. | Anode | Screen | Triode | Slope | Grid | ree. Anode | Output { Base | Price.
soription.| volts. | amps.| volta. volta. “M.” | mA/v. | volta. | ohms.] eurrent. | mfw. | pins
Brimar .-{*11A2 DDT..| 4.0 1.0 200 —_ 50 018 -2 500 4.0 —_ 7 16/6
*11DJ DDT ..| 13.0 0.2 230 - 100 1.2 =) 600 2.0 = 7 15 /6
Cossor .|*DDT DDT..| 4.0 1.0 200 -— 41 2.4 —3 850 8.0 7 16/6
*DDPen DDPen 4.0 1.0 250 200 =3 2.7 1-40| V 7.0 7 20 /-
*13DHA DDT ..| 13.0 0.2 200 — 125 1.5 —1 600 2.0 — 7 16/6
1DDT14 DDT ..} 16.0 | 0.25 & = 40 2.6 —38 { 1,260 3.0 ) 15/6
Ever Ready | K23B ../ DDT..| 20| 012 150 — 30 1.4 —3 - 1.5 = 14 8/~
*A23A DDT..[ 4.0 | 0.65 200 = 30 2.9 —33 1,000 3.5 —_— 7 158
Ferrantl  ..|*H4D DDT..| 4.0 1.0 200 = 39 2.7 -2 500 4.0 -_— 7 18/6
*PT4D DDPen 4.0 2.0 250 250 — 7.0 —6 140 3.4 2,500 7 21/-
Hivac ..| DDT220 ..} DDT..| 2.0 0.2 150 —_ 20 1.6 —3 —_ 2.5 - & 7/~
*AC/DDT ..| DDT ..} 4.0 1.0 200 35 2.3 —3 760 +.0 —_ 7 12/6
Liszen ..| L2/D D 2.0 0.1 150 == 18 15 —d4 —_ 2.0 — 5 9/~
Triode
AVC2 2.0 0.15! 150 100 500 1.0 0 —_ 2.0 - 4 17/6
Pentode
*AC/AVC ..[ D 4.0 1.0 200 150 1,000 20 —11| 500 3.0 = 5 20 /-
Teatode
Marconi ..| HD21 . DDT..| 20 0.2 150 —_— 27 1.5 -3 — 1.8 - 8 9/~
HD22 .| DDT..! 2.0 0.2 150 . —_ 21 1.5 —3 — 18 - ] 9/~
*MHD4 .| DDT .. 4.0 1.0 200 — 40 2.2 —3 | 1,000 2.4 - 7 15/6
*WD40 .| DD, 4.0 1.0 250 100 —_ 3.5 1—30] 7.7 —_ 9 20 /=
HFPen
*DNd1 S D, 4.0 2.3 250 250 —_ 10.0 —3} 90 32.0 3,500 7 21 /-
LFPen
*WD30 DD, 13.0 0.2 260 100 —_ 3.5 1—30] V 7.7 - 9 20/-
HFPen
*DH30 DDT 13.0 0.3 200 —_ 80 4.5 —2 800 2.8 - 1 15/8
{DHD DDT ..| 16.0 | 0.25 200 — 40 2.7 -2 800 3.0 = 7 15 /6
Mazda o 2.0 0.15] 180 —_ 32 1.5 —3 —_ 2.0 = 13 9/~
2.0 0.1 150 — 16 1.6 —d4} —_ 1.8 — ] 9/-
20| 015 150 —_ 18 1.8 —4} = 2.3 —_ 5 9=
4.0 1.0 200 —_ 38 2.6 —3 700 4.3 = 7 16/6
*AC/HLDDD! Tlr)l%la 4.0 1.0 250 — 35 2.7 —3 700 4.8 > b} 16 /¢
‘AODQ JPen DDP 4.0 2.0 250 260 —_ 8.0 —B 1560 320 3,400 7 21 /-
D
*HL /DD DDT 13.0 0.2 250 -_— 30 2.0 -3 700 4.3 7 15/6
1320
. | PenDD1360 (| DDP .. 13.0 0.6 250 250 — 8.0 —8 | 140 32.0 4,600 -7 21 /-
*PenDD4020 | DPP ..| 400 0.2 250 260 — 7.0 —8 150 43.0 4,100 ki 21/~
t1DC2/ DT ..| 25.0 01 200 —_ 30 2.0 —3 700 3.75 —_ 7 15/6
HLDD
Mullzrd o D2 .| DDT 2.0 0.1 150 —_ 16.5 1.4 —5y — 2.5 —_ ] 9/~
TDD2A ..| DDT 2.0 | 012 160 = 31.0 12 11{—3 — 1.4 — 5 8/-
*TDD4 DDT 4.0 | 0.65 200 —_ 30.0 2.9 —34| 1,000 7.0 = 1 15/6
*SD4 SD 4.0 1.0 200 100 — 3.0 —2.3 800 7.0 — 7 20 /-
Tetrode
°TDD13C DT ..| 13.0 0.2 200 —_ 31 1.2 —31: 500 7.0 —_ 1 18/6
tSD20 8D 20.0 | 0.18 200 100 - 3.0 —14| 200 6.0 _— ki 20/~
Tetrode
tTDD25 DDT ..| 25.0 | 0.18 200 —_ 30 2.9 —4 | 1,000 4.0 — 7 16
Osram .| HD22 DPDT 2.0 0.2 150 — 27 1.5 —3 2.0 —_ & 9/~
*MHD4 DDT . 4.0 1.0 200 == 40 2.2 —3 | 1,000! 3.0 = 7 15/8
*WD40 Dll)’Vm 4.0 1.0 250 100 — 2.6 -1 100 7.7 = 9 20 /-
en.
*DN41 DD 4.0 2.3 250 250 — 10.0 -5 100 32.0 3,500 7 21/~
LFPen
°DH30 DDT ..| 13.0. 0.3 200 = 80 4.6 —1if 800 38 _— 7 15 /¢
*WD3o ..| DDVm | 13.0 0.3 260 100 — 2.6 —1 100 .7 — 9 20 /-
Philco oo} 2102 2.0 | 0.08 135 —_ = = —1} — = = = 18/~
*Bo .. 2.0 1.0 250 = 8.3 1.1 —20| — 8.0 — 6A | 12/~
. 6.3 0.3 250 —_ 100 11 -2 —_ 0.8 —_ 6A | 14/~
°85 . 6.3 0.3 250 — 8.3 11 —20} ~— 8.0 —_ 6A | 12/~
“6B7E 6.3 0.3 260 125 — 1126 —3 — 9.0 = 7A |16/~
Trotron ..} DT215 2.0 0.1 135 —_ 16 1.0 —aM - as - 5 6 /s
*B43ON 40| 10 200 33 = 0.3 —2j| 800 3.0 = 70 | 13/8
*DT436 .. 4.0 0.65 200 = 27 3.6 —4 | 85,000 0.5 = 7 12/~
*DT1336 ..| DDT..| 13.0 0.2 200 = 27 3.6 ~—4 | 5,000 0.6 = 7 12/~
Tungsrum .| DDT2 g 2.0 0.1 130 —_ 30 1.4 —3 — 1.4 — 5 T/~
*DDT4 . 4.0 0.65| 200 — 30 3.6 —4 | 1,000 4.0 = 7 12/g
°DDT13 . 13.0 1§02 200 — 30 3.6 —5 | 1,000 4.6 — 7 12/6
2A6 . 2.6 1.8 250 —_ 100 11 —2 | 10.000 0.8 —_ 8A | 13/~
7w .. ..| DDT 6.3 0.3 260 —_ 100 1.1 ~—2 110,000 08 —_— GA | 12/
6B7 «.| DDPen 6.3 0.3 260 125 730 1.13 -3 | 6,000 8.0 = TA | 12/~
363 .. .| *ACHL4dd DDT. 4.0 1.0 250 — 38 2.5 —3 400 7.0 == 1 9 /-
*UHdd ..| DDT 6.5 0.3 250 — 40 2.0 -3 600 5.0 — 7 /-
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VALVE DATA CHART

e GENERAL PURPOSE TRIODES
Bias
Maker. Type. Fil, Fil. Anode | Amp. Im- Blope Grid | Anode | resist- | Price.
| volts. amp. volts. | factor. | pedance.| mA/v. bias. | current.| ance.

Brimar .. L1 42154 1.¢ 0.25 60 [ 25,000 0.4 —38 1.8 — 10/~
*HLAZ 4.0 1.0 200 50 9,000 5.5 —2 10.0 5 13/6

Coussor . 5 ..| 210RC 2.0 01 150 40 50,000 0.8 —1! 0.9 — 6/6
210HL 2.0 0.1 150 24 22,000 11 —8 1.8 — 8/8

210HP 420 0.1 150 24, | 15800 1.6 —2, 1.8 — 6/

210Det. 2.0 0.y 150 [ 18 13,000 1.15 0 3.4 —_ 5/6

210LF 2.0 0.1 150 14 10,000 1.4 —4} 4.8 — 5/6

*41MRC 4.0 1.0 200 50 19,000 2.6 — 2.7 60 14/~

*41MH 4.0 1.0 200 72 18,000 4.0 —1 3.2 500 13/8

*4IMHF 4.0 1.0 200 4a 14,500 2.8 —3 3.0 [ 1,000 14/~

*41MH], 4.0 1.0 200 53 11,500 45 40 750 13/6

*41MLP 4.0 1.0 180 13 7,900 1.9 —5} 9.0 600 14/~

tDHL 16.0 0.25 200 58 13,000 45 —2 5.0 100 1376

Dario 8o 55 ..| TBes2 2.0 0.1 150 28 23,000 1.3 —3 2.0 — 3/8
TB172 2.0 0.1 150 17 13,000 14 —4} 4.0 - 3/8

TBL02 2.0 0.1 150 10 8,000 126 | —86 5.0 — 8/6

*TE384 4.0 1.0 200 38 | 120,000 1.6 — 3.0 660 8/6

*TEHYYL 4.0 1.0 200 99 | 100,000 4.0 —1 4.0 380 8/8

*TR244 40 1.0 200 24 10,000 2.4 —3 6.0 660 8/6

Ever Recdy Be .| KsoA 2.0 01 150 18 22,500 0.8 —4} 1.5 — /6
K80C 2.0 0.1 150 28 20,000 14 —3 2.0 — 6/8

K30B 2.0 0.1 130 1 12,000 0.9 —7} — — 546

K3o0D 2.0 0.1 150 18 19,600 1.6 —4} 4.0 — 5/8

{30E 2.0 01 150 18 12,000 1.6 —4} 4.0 =5 6/6

*A30B 4.0 0.63 200 75 34,000 2.2 —~2 1.8 | 1.000 13/6

*A30D 4.0 0.65 200 40 12,500 32 —8 5.0 800 13/6

°C30B 13.0 0.2 200 40 12,500 3.2 -8 8.0 800 18/6

Ferranti .. . L2 2.0 0.1 160 10.9 8, 1.6 —4 9.0 - 7/~
*D4 4.0 1.0 200 40 12,500 3 —3 4.0 750 13/6

°DA .. 18.0 0.2 200 51 14.600 3.5 — — —_ 13/6

Hivac 50 & o XD .. 2.0 0.06 100 18 23,000 0.75 1.25 — 10/6
XL .. 2.0 0.08 100 12 14,000 0.80 | —1i 3.0 — 10/6

H210 2.0 0.1 150 25 22,000 116 [ —3 1.0 — 3/9

D310 2.0 0.1 180 16 12,000 1.36 | —4} 3.6 — 8/

1210 2.0 01 150 12 7,500 1.6 —0 40 — 3/

*AC/HL 4.0 1.0 200 35 10,000 3.5 —3 7.0 800 9/6

Lisaen L. U Hep 2.0 01 150 50 45,000 11 —1} 1.0 —_ 5/6
HL2.. 2.0 0.1 150 36 22,000 1.5 —3 1.8 - 5 /6

L2 .. 2.0 0.1 150 20 10,000 2.0 —4f 2.0 — 5/6

*AC/HL ..| 4.0 1.0 200 40 10,000 4.0 —4 3.0 | 1,000 1376

Marconi .. ' .| H1g.. ] . 0.1 150 27 18, 1.5 —3 2.0 — 8/6
HL2/K .| 20 0.1 150 27 18,000 1.5 -3 2.0 — 5/8

L2l . o 20 0.1 150 16 8,900 1.8 —8 2.3 — 5/6

HI210 ..| 20 0.1 160 24 20,000 | ‘1.2 —3 1.5 — 5/8

H2 . .4 2.0 0.1 150 35 35,000 1.0 —1y 1.5 — 5/8

*MII4 .l 40 1.0 200 40 11,100 2.8 —3 4.5 800 13/6

*MH4L f 4.0 1.0 200 80 13,300 8.0 -3 5.0 400 13/

SMHL4 | 40 1.0 200 20 8,000 2.5 —6 8.0 850 13/8

*H30 .. ..f 130 0.3 250 80 18,300 8.0 —2 5.5 35 13/8

tDH .. ..l 180 0.25 200 40 10,800 3.7 —3 6.0 500 13/8

Mazda .. | 20 0.1 180 82 21,000 1.5 -1 011 —_ 5/6
TORY: 5 2.0 0.1 150 19 10,000 1.9 5.0 — 5/8

H2 .. | 20 0.1 150 50 15,000 11 2.5 6/8

SAC/HL .. 1.0 1.0 200 351 | 11,700 3.0 5.0 700 13/6

SACZ/HL .. 40 1.0 200 5 11,500 6.5 6.2 250 13/6

*HL1820 ..| 130 0.2 250 30 10,000 3.0 6.0 850 18/8

tDCSHL ..| 25.0 0.1 200 K 11,700 3.0 5.0 700 18/6

Mullard .| PM1A o420 0l 160 I 41,6 1.2 1.0 — 5/8
PMIHF ..| 20 0.1 150 18 22,500 0.8 —4) 15 — 6/8

PMIHEL ..| 20 0.1 150 28 20,000 1.4 —3 2.9 — 5/6

PM2DX .. 20 0.1 150 18 12,000 1.5 —4} 4.0 — 5/8

PM2DL .. 2.0 0.1 150 18 12,000 1.5 .| —# 4.0 - &6

PMILF .. 2.0 0.1 150 11 12,000 0.9 —Tt 40 — 5/6

*994V ., 4.0 0.65 200 125 35,000 3.6 —1) 1.36 | 1,000 18/6

*904V Y 0.65 200 75 34,000 2.2 —2 1.8 | 1,000 13/8

*484V ] 40 1.0 200 48 21,800 2.2 ~3 2.8 | 1,600 18/8

*354V | 40 0.63 200 10 12,500 3.2 —4 4.0 | 1,000 13/6

244V Y 0.5 200 26 9,000 2.8 —3} 5.5 | 1,000 18/6

*154V | 40 0.65 200 — 7,600 2.0 4 9.0 | 1,000 14/-

*164V 1 4.0 0.65 200 —_ 4,850 3.3 —8} 85 | 1,000 14/~

($ide conlact baxe) *HL13 .| 130 03 200 “ 1,250 3.2 — 4.0 800 18/8
*HIISC  ..| 130 0.2 200 40 12,600 3.2 —4 4.0 800 13/8

tH20 .4 200 0.18 200 — — 2.8 -1 1.0 | 1,500 13/8

+HL20 .| 200 0.18 200 85 14,000 2.5 —34 9.5 | 1,000 13/6

Osram " .| H210 80 01 150 85 50,000 0.7 —1 2.3 5/6
HL210 .. 20 01 150 24 20,000 1.2 —3 1.5 — 5/6

s T (B 8 010 0.1 150 27 18,000 1.5 -—3 2.0 — 6/8

121 .. g, 2.0 01 150 16 8,900 1.8 —6 2.0 —_ 5/8

*MH41 a0 1.0 200 80 13,800 6.0 -1 5.2 400 18/6

*MH4 N X 1.0 200 40 11,000 3.8 —3 4.5 600 1316

SMHL4 b40 10 200 20 8,000 2.5 —8 7.0 850 13/8

°H30 .. .. 13.0 0.3 250 80 18,300 6.0 -1} 4.0 250 | . 13/6

Qatar Ganz . ..{ *D130 o 20 .02 800 100 40,00 3.5 —1 2.0 500 16/9
*A520 adlis 2060 .03 300 22 8,800 2.5 —17 4.0 | 1,800 15/-

Phlico oh R T R ) 1.05 180 8.3 7,300 115 | —14 8.2 — 6/-
80 .. . 20 0.06 | 180 9.3 | 10,300 0.9 —13} 31 - /-

X909 o 3.3 0.068 90 6.6 | 15500 0.04 | —44 2.5 — 11/~

VOO .. J a3 0.063 90 6.8 | 13,500 0.06 | —4¢ 2.6 — 16/3

ool mmtl, T 2.5 1.76 250 9 9,250 097 | —21 5.2 — 8/~

*e58 by I8 O 1.0 250 18.6 9, 145 | —134 5.0 9/~

**01A - 5.0 0.25 135 8.0 | 10 0.8 —9 3.0 - 1~

|
|
|
|
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Bias
Maker. Type. Fit. Fil. Anode | Amp. 1m- Blope Grid Anode | tesist- | Price.
vaits. smp. volts. | factor. | pedancc.) mA /v, bias. |current. | ance.

"6 . .4 6.3 0.3 230 13.5 9,600 1.45 —13} 5.0 — 9/-
37 .. " 6.3 0.3 250 8.2 8,400 11 —18 75 o 8/6
7 .. .| 140 0.3 250 9.0 9,250 0.97 —21 5.2 _— 12/-
Pix .. o ¢ .. .o 2.0 [IX] 150 33 87,000 0.8 —14 10 —_ 2/6
210 .. G 2.0 0.1 160 20 22,000 0.9 —4 12 —_ 2/6
2 .. . 2.0 0.1 150 20 12,000 0.9 —4 1.5 —_ 2/6
3 . B 2.0 0.1 160 11 10,000 0.9 =7k 3.4 — 2;3

*90 /AQ .. 4.0 1.9 200 40 23,000 17 —1} 3.0 500 8
*100 /AC .. 4.0 1.0 200 15 7,500 2.0 —8 5.0 1,200 9/6
Triotron . wD2 = 2.0 0.08 200 26 25,000 1.0 -3 1.0 — 3/6
W13 5o 2.0 0.1 150 28 24,000 1.2 —2 1.5 —_— 3/8
HD2 .- 2.0 0.08 200 15 15,000 11 —5 5.0 — 3/6
BD2 = 2.0 0.1 200 18 12,000 15 —b 6.0 —_ 3/8
A214 .. 2.0 0.1 150 14 10,000 14 —3 5.8 —_ 3/6
TD2.. 5 2.0 0.08 150 9 10,000 1.2 -7 7.0 — 3/6
*A44QN P 4.0 1.0 200 120 80,000 4.0 ~1} 0.5 2,000 8/6
SW4ISN e 4.0 1.0 200 35 23,000 1.5 2.5 1,000 8/6
SA43ON .. 4.0 1.0 200 3o 8,300 3.0 —3i 5.0 600 8/6
*A2040N .. 200 0.18 200 100 25,000 4.0 —1i 0.6 1,000 a/8
Tungsram ..| HR210 a4 2.0 0.1 200 30 23,000 1.3 —1% 1.0 —_— 3/9
LD2lo o 2.0 01 150 18 14,000 13 -3 3.0 - 3/9
*HI4. . .- 4.0 1.0 200 40 11,500 3.5 —4} 4.3 1,000 10/8
*AR495 . 4.0 1.0 200 8 17,000 5.0 -1 2.5 300 10/8
°HL13 v 13.0 0.2 200 40 ,000 3.0 —4} 4.5 1,100 10/6
°R2018 . 20.0 0.18 200 40 13,000 3.0 —24 2.5 1,000 10/6
56 .. v 2.6 .0 250 13.8 9,600 1.45 —13} 5.0 2,600 8-
27 .. 30 2.5 1.76 250 9 9,000 1.0 —21 6.0 3,500 /8
M2 ., we . H2 .. s 2.0 0l 150 32 000 1.0 —1} 2.0 —_ 3/6
HL2. . . 2.0 0.1 150 24 16,000 1.5 -3 3.0 _— 3/6
L2 .. S0 2.0 0.1 150 16 12,000 12 —4} 3.0 - 3/8
SACHILA .. 4.0 1.0 260 33 10,000 3.3 —4 4.0 1,000 /6
*UHL . 8.5 0.3 250 32 16,000 2.0 —4 6.0 700 7/6

POWER OUTPUT TRIODES
Fil. Fil Anode 1m- Slope Grid Anode Bias Output
Maker. Type. volts. AIPS. volts. | nedanos.] mA /v, bias. | current. Tes. m.w. Price.
Brimar 0o *PAl 4.0 1.0 200 1,050 12.0 —9 40.0 260 1,250 16/6
Cossor . 215P . 2.0 016 150 4,000 2.25 —7} 10.0 = 150 7/~
220P 5 2.0 0.2 150 4,000 2.25 -7 11y 170 7/~
220PA 5 2.0 0.2 150 4,000 &0 —4} 10. = 180 1/~
230X P . 2.0 0.3 160 1,600 3.0 —18 22.0 —_ 450 12/~
*41MP o 4.0 1.0 200 2,600 7.5 —T7 24.0 320 1,250 14 /-
*4IMXP 5 4.0 1.0 200 1,600 .5 —12} 40.0 300 2,000 168/6
**4xXP. . . 4.0 1.0 250 900 7.0 —28} .0 600 = 16/6
°402P . 40.0 0.2 200 1,330 .5 —B} .0 320 1,250 16/6
tbP 5 16.0 026 200 2,800 6.0 —% 25.0 300 1,250 14/-
Dario 6o o B THO52 . 2.0 0.15 150 4,200 1.2 —18 7.0 — 150 4/6
TB122 ¢ 2.0 .2 150 3,600 3.5 3 6.0 -— ub0 4/6
TB062 . 2.0 0.18 180 3,000 2.0 —10} 13.0 — 1,550 4/8
TBOS2 . 2.0 0.19 150 2,000 1.5 —30 12.0 _ 500 4/6
¢ A0 Hyper- 4.0 1.0 200 3,000 3.0 —l12 14.0 = (0] 8/6
power
*TEGV4 4.0 1.0 200 2.000 1.3 —16 12 = 350 8/6
*DQO Hyper- 2.0 0.18 200 2,400 2.5 —18 16 = 600 8/6
power

Ever Ready o K306 B 2.0 0.2 150 3,600 3.6 —1 6.0 —_ 150 /=
**330C . 4.0 1.0 260 9 6.8 —29 43.0 600 2.700 16/6
Ferrauti .. **LP4 .n 4.0 1.0 250 870 5.4 —36 48.0 760 2,500 16/6
Hivao . XPpP .. s 2.0 0.06 100 5,000 1.0 —9 5.0 = 12/6
P20 . 2.0 0.2 150 4,700 3.0 —74 6.0 176 B/
P25 v 2.0 0.15 120 3,600 2.26 —10} 7.0 = 150 4/9
PrP220 .. 2.0 0.2 150 2,300 3.0 —12 12.5 = 250 6/6
PX230 .. 2.0 0.3 150 1,850 3.8 —16 17.6 —_— 450 716
C*AC/L Fre 4.0 1.0 200 2,800 +4.25 —13} 17.0 760 876 12 /6
Lissen e Lr2 ot 2.0 0.3 150 8,600 3.5 2.0 - 200 /-
P220 o 2.0 0.2 160 4,000 1.78 —13} 76 = 160 /-
PX240 . 2.0 04 200 1,500 3.0 25.0 = 800 12/-
Marcont .. . | LP3 . 2.0 0.2 150 3,900 3.85 —4} 8.0 —_— 150 7=
P2156 e 20 0.15 150 5,000 1.4 5.8 — 180 7/-
P2 .. o 2.0 0.2 150 2,180 3.5 —10% | 19.0 — 800 12/-
*ME4. . . 4.0 0.1 200 2,880 4.2 —9 20.0 400 650 14/-
**pPX4., . 4.0 1.0 250 6.0 —33 48.0 700 2,600 16/6
e PX25 o 4.0 2.0 400 1,265 1.6 —30 62.5 830 5,600 25 /=
SSPX2BA - 4.0 2.0 400 580 6.9 —103 62.5 1,600 8,000 25/~
**DABO g 6.0 4.0 500 835 3.0 —135 | 120.0 1,100 | 11,000 116 /-
**DAIOO v 6.0 2.9 1,000 1,410 3.9 —146 | 100.0 1,600 | 30,000 210/-
thL .. ..{ 160 0.25 200 2,660 4.5 —8 25.0 350 600 14/~
Mazda - £ Q . 20 0.2 150 3,700 3.4 -7 5.5 — 180 /-
P220A 2.0 0.2 150 1,850 3.5 —14 15.0 _— 350 12/-
®AC/P 4.0 1.0 200 2,650 3.75 —13 17.0 800 650 14/-
SAGQ/P1 4.0 1.0 200 1,460 a7 —28 24.0 1,200 1,000 16/6
*PP3 /2500 .. 4.0 Lo 250 1,000 8.5 —30 40.0 720 2,800 16/6
**PPG /400 .. 4.0 2.0 400 1,500 6.0 —32 62.5 810 5,900 26 /-
°PP3521 . 350 0.2 260 660 9.0 —25 70.0 380 -— 16/6
tbc2/P ol 330 0.1 200 2,650 3.8 —10 17.0 %0 450 14/=-
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Fil. Fil. Anode 1m- Slope Grid Anode Bias | Output
Maker. Type. volts. amps. volts. | pedance | mA/v. bias. current.| res. m.w. Price.
Mullaed .. co .. PM2.. 2.0 0.2 150 4,400 17 4 —12 6.6 — 160 /-
PM2A 2.0 0.2 150 3,600 3.5 —17 6.0 — 150 i
TM202 2.0 0.2 150 2,000 3.5 —15 14.0 — 50 12/-
PMI52 2.0 0.4 150 1,900 3.9 —12 17.0 —_ 380 12 /-
°104V 4.0 1.0 200 3,000 4.0 —12 17.0 700 650 14/-
2054V 4.0 ° 1.0 200 1,250 4.0 —28 30.0 1,000 1,000 16/6
2 AC104 4.0 10 200 2,850 3.5 —14 11.0 800 400 16/-
**AC0G4 4.0 1.0 200 2,000 3.0 —2t 20.0 1,000 620 16/-
**ACO44 4.0 1.0 250 930 6.8 —20 48.0 600 2,700 16/6
**DO10 6.0 0.85 400 | 2,850 0851 —130 23.0 5,200 2,500 25 /=
**DO20 7.5 11 425 | 2,000 2.5 —66 40.0 1,650 5,000 80 /=
D024 4.0 2.0 400 1,390 6.5 —34 3.0 040 5,600 25 (=
**D025 6.0 1.1 400 3.756 —112 63.0 1,800 4,000 30/—
**DO2W6 4.0 2.0 400 600 6.3 —92 83.0 1,500 4,000 25 /-
Osram T3 B .. F218 2.0 0.15 150 5,000 1.4 5.8 —_ 150 1/~
Pe .. 2.0 0.3 150 2,150 3.5 —10i 19.0 — 300 12/-
*3L4. . 4.0 1.0 200 2,860 4.2 —9 20.0 400 400 14/~
'X4.. 4.0 1.0 250 830 6.0 —36 48.0 760 2,600 16/8
X 25 4.0 2.0 400 1,265 1.5 33 62.5 530 3,600 25/-
**PX25A 4.0 2.0 400 580 6.9 —102 62.5 1,630 8,400 25 /-
**NAI0 4.0 2.0 500 580 6.9 —130 60.0 2,150 | 44,000 30/-
**DA60 6.0 4.0 500 836 3.0 —138 | 120.0 1,150 | 10,000 | 110/-
**DA100 6.0 2.7 1,000 1,410 3.9 —149 | 100.0 1,490 36,000 210/~
Ostac-Ganz 5 ..| ‘U920 250 .02 300 3,700 3.0 —14 7.0 1,700 1,500 15 /=
°L1525 250 02 300 1,850 3.0 —26 20.0 1,300 1,600 15/6
°K2060 2 02 300 1,000 5.0 —40 40.0 1.000 3.000 a3/~
*K 3560 250 044 29 500 6.0 —50 50.0 1,000 3,000 23 /=
Philco . oo =I5 15 2.5 1.5 278 1,700 2.05 —56 36.0 —_ 2,000 8/~
S*2A3 .. 2.5 2.5 250 (13 5.5 —4B 60.0 - 3,600 18/—
5.0 0.25 180 4,700 1.8 —131 7.7 — 285 916
ad 5.0 0.25 180 | 1,760 1.7 —404 20.0 —_ 790 6/~
. 7.5 1.25 425 5,000 1.6 —39 18.0 —_ 1,800 25/~
1.5 1.26 450 1,800 2.1 —84 55.0 — 4,600 25 /-
(6.3 1.0 250 765 5.5 —45 60.0 = 3,500 —
Pix .. o e 2.0 0.15 150 4,600 1.2 —14 5.0 —_ 150 4/6
2.0 0.2 150 3,900 18 —I11 12.0 —_— 200 6/6
4.0 1.0 200 3,600 2.5 —11 = = o= 10/6
Triotron .. . - 2.0 0.16 1560 7,000 1.0 —15 10.0 = 150 4/6
o 2.0 0.22 200 4,500 2.0 —11 16.0 —_— 250 4/6
. 2.0 0.33 200 3,000 3.0 —12 18.0 == 250 4/8
o 2.0 0.22 150 2,000 2.0 —15 15.0 —_ 500 4/6
60 2.0 0.33 150 1,500 2.0 —28 18.0 P 500 4/8
. 4.0 1.0 200 3,000 3.0 —15 15.0 1,000 350 8/6
4.0 0.3 250 2,500 2.0 —a2 20.0 1,600 1,000 7=
4.0 2.0 530 1,250 8.0 —36 45.0 800 5,000 22/6
4.0 3.0 400 1,250 4.0 —50 120.0 600 12,000 45 |-
YOK435/10 4.0 0.65 250 1,000 3.5 40.0 1,000 2,500 12/6
Tungsram .. . .. P2ls 2.0 0.16 150 3,300 1.5 —5 10.0 —_ 2680 4
LP220 2.0 0.3 150 3,900 3.5 —41 4.0 —_— 200 4/9
87220 2.0 0.2 150 2,200 3.0 —15 15.0 — 360 4/9
*AP495 4.0 1.0 250 2,800 4.0 —18 20.0 800 P00 11/3
*P2018 . 20.0 0.18 200 2,600 4.0 ~18 20.0 900 900 13/~
rx100 . 7.5 1.25 425 5,000 16 —39 18.0 2,000 1,600 22/8
3 .. 5.0 0.28 180 4,700 1.8 =13 7.5 2,000 275 8/-
50 7.5 1.25 450 1,800 2.1 —85 55.0 1,800 4,600 22/6
456 . 2.6 1.5 278 1,750 2.0 —56 36.0 1,500 2.000 7~
171 . 5.0 0.25 180 1,750 1.8 —40 20.0 2,000 800 56
%" oo 0D MR J 2.0 0.2 200 | 5,000 3.0 —9 8.0 —_ 500 4=
. 2.0 0.2 200 3,000 3.0 —156 13.0 = 900 4/8
. 4.0 1.0 250 2,000 4.0 —18 30.0 600 2,600 9 /-
. 4.0 1.0 250 1,200 5.0 —25 50.0 500 3,000 9 /=
4.0 2.0 400 1,000 6.0 —50 65.0 800 7,000 20/-
. 6.0 0.25 260 2,000 2.5 —30 30.0 1,000 1,600 8 /=
.. 6.0 2.0 500 0 6.0 —70 100.0 790 | 13,000 50 /-
*CLP . 6.5 0.6 250 2,000 4.0 —20 27.0 700 1,600 =
°ULP. . 13.0 0.3 250 2,000 4.0 ~20 27.0 700 1,600 9 /=
*UPX 26.0 0.3 260 0 7.0 —34 38.0 900 3,000 13/=
PENTODE OUTPUT VALVES
Biae |Anode &
Malker. Type. Fil. Yil. Anode | Screen | Slops Grid res. |-screen | Output | Base Price.
volts. arps. volts. volts. | mA/v. bins. ohms. |current, |- m.w, pins.
Brimar .. ..| TIenBl . 2.0 0.2 130 150 2.5 —4 s 9.8 500 b 13/6
07A2 .. = 4.0 1.2 260 250 3.3 —17 330 40.0 3,000 7 18/6
*7A3 . . 4.0 2.0 250 250 10.0 —6 160 38.0 4,000 7 20/—
**PenAl o 4.0 1.0 250 250 2.0 —16} 450 39.0 2,850 b 18/6
°7D8 . 18.0 0.6 250 250 10.0 —6 160 38.0 4,000 7 20/-
D3 . Co 40.0 0.2 135 136 3.8 —20 600 48.0 2,600 7 18/6
DG .. 40.0 0.2 250 250 10.0 —8 100 38.0 ,000 7 20 /-
Cossot .. ..| 220HPT .. 2.0 0.2 150 150 2.5 —4 —_ 95, 500 [4&6 13/6
220PT 2.0 0.2 160 150 2.5 —9 —_— 23.0 1,000 4&50 13/6
230PT 2.0 0.3 150 150 2.0 —16 —_ 17.0 1,000 | 4& 5 16/6
SMP/Pen .. 4.0 1.0 260 250 3.5 —16 450 38.0 3,100 5& 17 18/6
*42MP [Pen .. 4.0 2.0 250 250 7.0 —b4 140 38.0 3,400 1 18/6
**PT41 .. 4.0 1.0 250 200 3.0 —12} 350 36.0 2,600 6 18/6
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Anode
Maker. Type. ¥il, Fil. Anodo | Bereen Slope Grid Bias and Quiput. | Base Price.
volte. amps. volta. volts, mA /¥ bias, res. screen m.w, pina.

**PT41B 4.0 1.0 400 300 2.25 —40 . 2,600 b5 22 /6
°40PPA 40.0 0.2 15 150 4.0 —25 600 42.0 2,250 7 18/6
1DP [Pen 16.0 0.25 250 250 3.5 -10 300 36.0 3,000 7 18/8
Darlo .. ..| TC432 . 2.0 0.2 150 150 2.5 —4} 450 11.5 350 4&5 10/-
*TE534 4.0 11 250 250 2.5 —15 850 29.0 2,000 Bor 7 13/8
*TEA34 ~ 4.0 1.85 250 250 2.9 —22 500 42.0 3,600 7 12/6
*ACPolydon 4.0 1.0 250 250 3.5 —15 500 310 2,000 [} 12/8
**TE434 0B 4.0 11 250 250 3.5 —14 400 41.5 8,000 1] 13/8
*PC Polydon 20.0 0.18 200 200 2.5 —18 700 26.0 2,000 8 12/6
Fover Ready ..| K70B 2.0 0.2 150 150 2.5 —4} —_ 11.0 425 5 13/6
*AT00 . 4.0 1.98 250 260 10.0 -—5.8 146 32.0 3,800 7 18/8
*C70D 133.0 0.2 25 260 7.0 —6.8 165 32.0 3,200 7 19/6
Fereant? .. ..| *PTZ . 40.0 0.2 250 250 7.6 —8 140 42.0 2,500 7 18/8
Hivac .. ol 25 bl .. 2.0 0.14 100 100 1.25 —4} —_ 3.0 200 Midget 15 /-
Y220 .. 2.0 0.51 150 150 2.5 —4} = 133 500 445 10/6
7220 . 2.0 0.3 150 150 2.5 —9 — 22. 760 448 10 /6
*ACY . 4.0 1 g} 250 250 2.66 —17} 800 37.0 3,400 b5 18 /6
*ACZ.. 4.0 1.4 260 250 7.0 -5} 145 39.6 3,000 1] 18/6
Lissen .. .| pT225 o 2.0 0.# 160 150 1.6 —6 - 10.0 300 4 12/8
PT240 2.0 0. 200 160 2.3 —_— _— — 1,000 4 13/8
PT2A 2.0 0.2 150 150 2.5 —10 —_ 21.0 1,100 4 13/6
*AC/PT e 4.0 1.0 250 250 4.0 230 35.0 2,600 547 18/6
tPT611 .. 6.0 o1 180 150 1.4 -1 500 16.0 300 4 16/~
Marcond .. 2.0 0.2 150 380 2.5 —4) —_ 8.5 500 5 13/8
4.0 2.0 260 280 10.0 —3 90 40.0+ 3,600 7 18/8
4.0 1.0 250 200 3.0 —10} 280 31.6 2.900 5& 7 13/6
4.0 1.0 260 2 3.0 —13 333 139.0 3,200 54&7 18/6
4.0 1.0 250 250 2.9 —16 400 40,0 2,500 5 18/
4.Q 2.0 400 200 4.0 —22 30 62.0 | 10,000 5 45 f-
13.0 0.3 250 250 3.9 —18 375 30.5 3.200 7 18/6
13.0 0.3 260 250 3.9 —135 378 39.5 3,200 7 18/6
26.0 0.3 200 180 10.0 —d.4 %0 50.6 2.500 7 18/8
16.0 0.256 200 200 3.0 —10 220 46.5 2,000 5 18/6
Mazda .. o 2.0 0.2 160 150 2.5 —4} —_ 10.6 Goo 5 13/8
2.0 0.2 150 - 160 2.5 -9 — 21.0 1,100 5 13/6
4.0 10 1 230 } 20 o8 | —13 | 400 87.0 | 3400 (587 18/8
40 175|250 250 80 140 0 3400 7 18/8
35.0 0.2 250 250 7.0 165 48.0 4,600 7 18/8
13.0 0.4 250 260 8.5 -—8.6 176 49.0 4,600t 7 18/8
35.0 01 250 250 2.8 —13 350 35.0 2,300 3 18/6
Mullard .. o 2.0 0.2 150 150 2.5 —din —_ 12.0 428 440 13/8
2.0 0.3 150 150 3.0 —2 —_— —_— 1,450 5 13/8
2.0 0.3 150 180 1.3 —10 = 10.0 600 4480 14/8
4.0 1.3 250 250 3.5 —-22 800 44.0 3,400 527 18/8
4.0 1.95 250 250 10.0 —8 145 37.0 3,600 7 18/8
4.0 0.18 150 150 175 —I11 650 24.0 800 4 &5 17/6
4.0 0.275 300 200 2.0 950 22.0 1,800 5 18/6
4.0 1,0 250 250 3.0 5600 37.0 3,000 5 18;6
4.0 1.0 400 300 2.1 1,000 87.5 4,000 5 22/8
4.0 1.0 400 200 8.0 37.0 4,000 5 22/6
4.0 2.0 500 200 4.0 750 59.0 | 10,000 8 45 /-
24.0 0.2 200 100 8.0 420 45.0 3,500 8ac 18/6
18.0 0.5 250 260 6.6 185 37.0 3,800 7 18/6
385.0 0.2 250 260 7.0 163 87.0 3,200 7 18/6
s 20.0 0.18 200 200 2.5 450 34.0 1,500 5 a7 1846
QOsram .. 2.0 0.2 150 150 2.5 _ 11.5 500 5 13/6
4.0 1.0 250 200 3.0 300 37.0 2,200 5 &7 18/8
4.0 1.0 250 250 3.0 340 38.0 8,200 6&7 18/6
4.0 2.0 250 260 10.0 120 40.0 3,600 7 18/6
4.0 2.0 400 200 4.0 330 3.0 |10.000 8 45 [~
4.0 2.0 400 400 6.5 288 75.0 | 10,000 8 45 /=
130 0.3 250 250 3.9 375 40.0 3,200 7 18/6

26.0 0.3 200 180 10.0 80 48.0 2,600 7 18K
Ostar Ganz . 250 03 250 250 3.5 8050 24.0 1,500 7 17/6
250 028 250 200 3.2 350 46.0 3,500 7 18/6
Phileo - .. oo 2.0 0.12 135 135 1.7 —_ 10.6 450 5A 13/6
4.0 0.26 135 133 1.45 — 17.5 700 BA 18/3
2.5 178 250 260 2.6 = 37.0 2,700 54 13/6
2.5 2.0 250 260 2.5 I 4.0 3,000 TA 18 /=
6.3 0.4 250 250 3.2 = 376 2.400 6A 14/~

6.3 0.65 250 250 2.3 = 40.8 3,000 6A 14/~
6.3 0.3 250 250 12 = 26.8 2,500 BA 14/~
14.0 0.3 250 250 2.3 — 41.0 3,000 6A 18/8
28.0 0.3 135 135 2.3 490 41.0 2,000 6A 18/~
Pix aa .| 220 .. o 2.0 0.2 150 100 2.5 —1 — 8.0 200 1&d 9/6
Triotron .. ..| P21 o 2.0 0.23 150 150 1.5 —13 _ 19.5 500 448 10/6
1225 2.0 0.2 150 150 2.0 —i} _ 10.0 500 448 10/6
*P440N 4.0 11 250 250 3.5 —18 850 28.0 2,000 b &7 12/¢
*P44LN 4.0 1.38 250 2650 4.0 —232 5600 87.0 3,80 K{ 13/8
*P495 4.0 1.0 250 2060 10.0 —b} 160 380 3.500 7 13/6
**P420 4.0 0.18 200 160 2.0 —15 1,200 145 1,500 45 10/6
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Anode
Maker, Type. Fil. Fil. Anode | Screen Blope Grid Bius and Output | Base Price.
volts. Amps. volts. volts. | mA /v, bias. res, Bereen m.w. pina.
ohma, | current.
**P423 4.0 0.25 300 200 2.0 800 25.0 1,850 5 12/6
**P433 4.0 1.1 250 260 3.0 400 42.0 2,800 5 13/6
**Pa40 4.0 2.0 560 200 3.0 900 52.0 7,600 1 30/-
**P460 0o 4.0 2.0 860 200 6.0 800 52.0 8,000 0 30/~
*P2460 o 24.0 0.18 200 100 8.0 4o 40.0 3,000 5 .13/6
“PA020N B 20.0 0.18 200 200 2.5 1,000 19.0 1,350 b 12/8
°P2060 .. 240 0.2 200 100 8.0 400 40.0 3,650 7 18/6
Tungaram rr222 2.0 0.22 150 1560 3.0 = . 10.64 6 5 10/-
*APP4120 4.0 1.2 350 260 3.5 400 40.0 3,000 547 140
*APP4R 4.0 1.9 260 250 10.0 140 38.0 3,600 7 14/9
**APP4C 4.0 1.9 260 250 10.0 100 8.0 3,600 7 14/8
**PP4101 4.0 1.1 260 260 a5 600 43.0 2,600 1 14/9
*PP2018 20.0 0.18 200 200 2.6 750 25.0 1,400 # 14/9
°PP4118 40.0 0.18 180 180 6.0 260 42.0 38,000 6C 14/9
°PP30 35.0 0.2 200 200 10.0 166 45.0 3,000 7 14/9
PP 36.0 0.2 200 200 10.0 165 46.0 3,000 ki 14/8
246 .. 2.5 1.75 250 260 a2 400 40.6 3.000 GA 12/
47 2.5 1.75 250 260 2.6 460 37.0 2,700 5A 12/~
42 6.3 0.7 250 260 2.2 400 40.5 3,000 6A 12/~
43 . 25.0 0.3 138 135 2.3 500 41.0 2,000 6A 12/~
362 5 2.0 0.2 200 200 2.0 — 10.0 1,000 5 10/~
. 2.0 0.2 200 200 2.0 — 10.0 1,000 4 10/-
B 4.0 1.0 250 250 2.5 200 44.0 3,000 5 13/-
. 4.0 2.0 260 250 4.0 400 66.0 8,500 7 18/~
B 4.0 1.0 250 260 3.0 400 44.0 3,600 4 13/~
« 4.0 1.0 250 2560 +3.0 400 44.0 8,600 5 13/-
. 4.0 2.0 400 400 1.0 700 65.0 9,000 1 80/~
6.5 0.6 260 250 3.0 400 — 2,500 7 13/-
13.0 0.3 250 250 3.0 —17 400 — 2,500 7 13/-
DOUBLE OUTPUT VALVES
Power
Maker. Type. Circuit. Fil. Fil. Anode | Bcreen | Average| @rid outpnt Base Price
volts. amp. volte. volts. | current. | bins. mw. pins.
Coasor e 220B . . Class B = 2. 0.2 120 — 6.0 (1] 1,250 7 14 /-
2408 .. Class B - 20 0.4 150 — 8.5 0 2,000 14/-
Darlo TR402 Class B 2.0 0.2 130 e 7.0 0 1,200 7 9/8
Fver Ready K33A ..| Class B 2.0 0.2 150 — 8.0 —_ 1,450 ki 14/-
K43B ..| Clasa B 2.0 0.2 150 — 6.0 1 1,600 7 14 /-
K774 QPP .. 2.0 0.6 160 100 6.0 —13} | 2,000 9 22/6
Hivac 5 ..| B2so .. .} Class B 3. 2.0 0.3 150 7.0 0 1,250 7 10/6
DB240 .| ClassB+ driver 2.0 0.4 150 — 8.0 [ 1,250 7 15 /6
QPr240 ..} QFP .. & 2.0 0.4 150 1350 8.0 —18 1,400 7 19/6
*AC/V «.| Volume s 4.0 2.0 150 == = —10 —_— 7 15/6
expansion
Llusen . ..| BB240 o st B = 2.0 0.4 150 —_— 7.0 0 2.460 7 14/-
BB220A ..} Class B 2.0 0.2 150 —_ —_ —4} 2,000 7 14/~
2 . A Class B = 2.0 0.1 150 - = 0 2,000 7 8/~
Marconi B2l .. .. Class B 2.0 0.2 150 —_ 7.5 —8 1,500 7 14/~
QP21 .« QPP .. 2.0 0.4 150 150 9.0 —9 1,600 7 22/6
Mazda PD220 Clazs B 2.0 0.2 150 7.5 —1 2,860 7 14 /-
PD220A Class B 2.0 0.2 150 - 7.0 —6 2,900 7 14 /-
QP2¢0 OREN 2.0 0.4 150 150 6.0 —8 2,000 9 22/
Mullard PM2B ..| Class B oF 2.0 0.2 150 — 6.0 [ 1,450 7 14/~
PM2BA ..| Clasa B A 2.0 0.2 160 — 6.0 —b) 1,450 7 14 /-
QP22A QPP .. . 2.0 0.5 160 150 —_ —134 2,000 9 22/6
Osram | B2l .. Class B 2.0 0.2 150 7.5 —6 2,000 7 14/~
Qre1 QPP .. 2.0 0.4 150 150 9.0 —9 1,200 7 22/8
Philco )8R Clasa B 2.0 0.20 135 2.7 0 2,100 6A 14/~
2103 .. Class AB 2.0 0.12 158 —_ -9 —_— —-_— 18/¢
46" Class B 2.6 13 400 = o | 20,000 6A 12/-
two valves.
260 = Class B 8.3 0.6 250 10.5 0 8,000 SA 19/-
*GAG Class B = —~ — ) e S5 = 1676
Triolron .. E2208 Class B 2.0 0.3 150 6.0 o 1,360 7 9}
282. %o BA2 . Class B 2.0 0.2 150 5.0 [1] 1,600 7 8/o
BX2 .. Class 18 = 2.0 0.4 200 7.0 (] 3.000 7 9/-
DR - . Claes B .l 260 0.5 250 — — 0 5.000 7 20 /-
- H.T. RECTIFYING VALVES
Anode volts max,
Maker. Type. | Fil. volts. Fil. ampa. (RMB). Qutput mA, Price
Brimar *IAT .. 3 4.0 2.25 3504 360 120 18 /-
. L 4.0 1.0 25604 260 60 12/6
2 .. b 4.0 2.26 350+ 350 120 15 /-
**RETT 4 4.0 2.5 500+ 600 120 30 /-
**4037A . 40 2.0 2604 260 500 22/6
°1D5 .. B 40.0 0.2 250 % 12/6
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Anode volta max.
(RMS).

Pix .

Maker. Type. Fil. volts. Fil. amps. Qutput mA. Frice

Consor 4.0 1.0 250+ 250 60 12/6
4.0 2.0 360+ 350 120 15 /-

4.0 2.5 5004 500 120 20/-

40.0 0.2 260 7% 12/6

4.0 1.0 2504 250 30 12/6

4.0 1.0 200+ 250 70 20 /-

6.0 0.4 200+ 250 a0 20 /-

6.0 2.0 500+ 500 60 20/~

7.5 2.0 500+ 500 120 22/6

4.0 0.4 200 20 15/~

4.0 10 250 70 18/~

6.0 4.6 1,000 150 83 /-

Darlo 4.0 2.0 5004 500 120 12 /-
4.0 1.0 400 60 8/6

4.0 Lo 300+ 300 W0 /6

4.0 2.0 350+ 350 120 a/6

4.0 2.0 500+ 500 120 12/~

Jiver-Ready # 4.0 2.4 350+ 350 120 15/-
= *Cl0B 20.0 0.2 260 % 12/6

Ferranti . . **R4 . 4.0 2.5 350+ 360 120 15/~
**R4A £.0 2.5 500+ 500 1 20/-

*RA 13.0 0.3 260+ 250 50 12/6

*RZ 20.0 0.2 260 ki3 12/6

Hivac *U060/250 .. 4.0 1.26 3504 360 60 8/6
*UU120/360. . 40 2.5 60+ 350 120 10/6

*UU120 /500 4.0 2.5 500+ 500 120 15/-

Lissen .1** U650 6.0 0.0 300 40 12/6
*»*yUsa 4.0 1.0 300+ 300 80 12/6

Marconi .. ** 710 4.0 1.0 260+ 250 80 12/6
**U12 4.0 2.5 3504 350 120 15/-
*MU12 4.0 2.6 360+ 350 120 16 /-

**U14 4.0 2.5 500+ 500 120 20/~
< *MU14 4.0 2.5 5004 500 120 20/-
**GUL. . 4.0 3.0 1.000 250 2061~

**U16 2.0 0.26 5,000 2 20/-
*U30 .. 26.0 0.3 250 120 15/~

Mazda .1 *UU3 oo 4.0 2.0 2604 250 60 12/6
**U0120 /350 4.0 2.5 3504 350 120 15/~
** U120 /500 4.0 2.5 500+ 500 120 20 /-

°U4020 oo 40.0 0.2 250 ™ 123/6
**MO1 4.0 2.6 1,500 250 26 /-

*eMU2 2.0 1.0 4,000 25 20/-

Mullard .. .|**DW2 4.0 1.0 250+ 250 60 12/6
**DWS 4.0 2.0 360+ 350 120 15 /-

**DW4 4.0 2.0 5004 500 120 20/-

‘IW2 4.0 1.2 250+ 250 60 12/6

*IW3 4.0 2.4 350+ 450 120 16/~

*IwW4 4.0 24 500+ 600 120 20 /-

°UR1Q 20.0 0.2 260 7% 12/6

(3ide contact base) °UR1 20.0 0.2 . 260 % 12/6
(¥ide contwct base) *UR3 30.0 0.2 250+ 260 120 15 /-
Osiam .. o **Ul0 2.0 1.0 230+ 250 [:D] 12/6
**yg1e 4.0 2.5 3504 350 120 15 /-

**Ul4 4.0 2.5 500+ 6500 120 20/-

*MUI2 c 4.0 2.5 350+ 360 120 15 f=

*MU14 4.0 2.5 500+ 500 120 20 /-

°030 . 26.0 0.3 250 (VD) 120 15 /-

*GUL. . 4.0 3.0 ,000 250 26 /-

**U16 2.0 0.26 5,000 2 20 /-

Ostar Ganz B

°EG50 250 0.02 260 50 10/9

*EBG100 250 0.02 280 120 13/6

NG5O 100-150 0.044 150 (VD) 80 20/6

°NG100 100-150 0.044 150 (VD) 100 21/9

Philco .[**82 (Mercury) 2.5 3.0 500+ 500 126 B 11/~
**866 (Mercury) 4.6 5.0 7,500 600 : 36/~

! s 03 5.0 2.0 350+ 350 128 8/-

**83 (Mercury) 5.0 3.0 500+ 500 250 S

19573 .. = 5.0 3.0 500+ 500 500 11/~

6.3 0.5 350+ 360 50 12/9

7.5 1.25 700 85 20/~

12.8 0.3 250 60 12 /-

25.0 0.3 125 (VD) 100 14/6

N, 25.0 0.3 275 (VD) 100 14/6

Philips B 4.0 12 250+ 260 60 12/6
as 4.0 2.4 260+ 250 (1] 12/6

55 4.0 2.4 350+ 350 120 15/-

d 4.0 o4 5004 500 120 20 /-

9 4.0 10 250+ 250 60 i2/6

5 4.0 2.0 369+ 360 120 15/-

. 4.0 2.0 500+ 500 120 20/~

o 4.0 1.0 220 40 15/~

5 4.0 1.0 400 6o 15/-

5 4.0 0.8 250+ 250 30 12/8

5 5.0 2.0 300+ 300 125 22 /6

. 4.0 4.0 350+ 350 300 46 /-

- 20.0 0.2 250 75 12/8

30.0 0.2 2004 260 120 15/~

4.0 1.0 350+ 3560 60 670




132 The Broadcaster Trade Aununal, 1936

'VALVE DATA CHART

3 Anods voits nax.
Maker. Type. THl. volts. ¥il. amp. (RM8). Qutput mA. Trice.
Triotron .. 0o .. | *G4120N 4.0 2.0 5004 500 120 12/6
**G429 4.0 0.3 250 30 6 /-
**G43L oo - 4.0 0.6 250+ 250 30 G/6
**G470 .. co 4.0 1.0 350+ 350 0 /6
**G4120 1. B 4.0 2.0 500+ 500 120 12/6
**G4100 4.0 2.0 760 100 14/6
**G4150 = 4.0 3.0 750 1 150 48/-
*G2080 .. . 20.0 . 0.2 250 3 80 9/6
°G3060 . o 30.0 0.2 125+ 125 120 10/6
*G3070 . . 30.0 0.18 250 L 70 9/6
*G3412 oo o 33.0 0.18 125+ 128 | 120 10/6
[ Ll i ]
Tungsram . .. | *APV4200 .. “ ‘F4.0 2.0 350+ 350 120 i 10/-
**PV498 . . F 4.0 1.0 300+ 300 0 10/~
**PV420L . . 4.0 2.0 600+ 600 180 16/-
*V2118 . 20.0 0.18 50 70 10/-
*PV3018 30.0 0.18 250 100 10/-
*v3o0 . . 30.0 0.2 275 120 10/-
81 . . 7.5 1.25 110 17/6
80 . oo 5.0 2.0 360+ 350 125 -
pLvA . o 25.0 0.3 125 (VD) 100 13/-
25Y8 E 25.0 0.3 1 100 13/-
3623 .. 0o - RB41 4.0 1.0 300+ 300 60 76
RB42 E 4.0 2.0 500+ 500 120 10/-
METAL RECTIFIERS—H.T. TYPES
Max. smoothed Max. A.C. input. Condcnsers.
D.0. output.
Max.
Maker. Type. current Hulf wave. Tull wave. Capacity ‘Working Trice.
output of each voltage,
¥olta. mA. mA. Volts. mA. Volts. mA. (volt D.C.
doubler).
Weatinghouse . . HT5. . co 120 20 30 135 30 80 60 4 mid. 200 12/6
HTS. . .- 250 60 60 375 20 200 200 4 mfd. 350 18/6
HTS.. so 300 60 80 == = 240 200 4 nfd. 400 21/-
HTI10 .. 200 100 100 250 150 150 300 8§ mfd. 250 21/-
T . 500 120 160 —_— = 300 530 6 mifd. 500 835 /=
HT12 oo 200 30 40 250 80 140 120 4 mid. 200 17/6
HTIS . 150 25 40 150 40 = = Bea.c?udr. 350 17/6
8 mid.
H10 40 b 10 35 — = N, 10 mfd, 50 4/6
H30 . 205 b 10 175 e —_ *— " 2 mfd. 250 7/10
H100 . 410 b 10 350 — = = 1 wmfd. 300 12/4
H120 23 500 & 10 410 — = == 1 mid. 750 4/-
HI6 | 7 o 10 620 = -— = 0.5 mid. 1,100 20/~
WESTECTORS
Maker. ’ Type. ‘ Clisns. Max. safe input vollage. Max. current gutput. T'rice.
Westinghonse ..{ W4 .. 7] l Hali-wave .. oo ..| 2tv. peak carricr T 0.250 mA . . 776
W6 .. .| MNalf-wave .. co ..| 88v. peak carrier o 0.28 mA 2 oo 716
Wx6é «.{ lalf-wave .. o ..| 38v. peak carrier on 0.12 mA = i) 776
WM24 Yull-wave centre tapped..} 24v. cach side oi O.T. 0.5 mA ES a0 10/-
W26 ..| Full wave centre tapped ..| 36v. cach side of C.T... 0.5 mA .. 10/
BARRETTERS
Maker. Type. Current (ampaz.}. Yoltage range. Base. Price.
Marconiphone oo = .o 301 0.3 138-221 R.8. 12346
302 - . 0.3 112-195 BA. 12/8
251 o 0.25 100-180 i 4-pin 12/6
Osram % o9 2 oel| ACTIE 0.26 100-180 4.pin 12/6
301 B 0.3 138-221 E.S8 12 /6
302 0.3 112-195 ES 12/6
203 0.3 86-129 E8 12/6
304 0.3 95-160 E.8. 13/8
203 . 0.2 114-195 E.S. or 4-pin 12/6
Philips . .o . N ) | -5 0.2 $0-230 83.0. 10/=
1804 . . 0.1 40-70 4-piu, 12/6
1920 . 020 40-70 4-pin. 12/6
1927 c 0.18 60-120 4-pin 12/6
1028 B 0.18 100-210 4-pin 16 /-
1934 o 0.25 85-196 4-pin 15 /-
1983 . ol 50-160 4-pin 18 /-
1941 0.3 100-240 4-pin 16/~
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SERVICE ACCOUNTS AND RECORDS

If you have a service department, you
should instal some simple system for the
control of your service records and accounts.

This will enable you :

(1) To render the best possible service
at the lowest possible price consistent with
reasonable profit, and

(2) To ensure that you make that

profit.

It is not a bit of good looking at the sales
turnover at the end of the year and wonder-
ing where the money has gone. You should
know, and know every week, the exact finan-
cial position of your service department. A
simple system of control will enable you to
do this so that you can take the necessary
steps to check losses and increase the profit-
earning output of the department.

A considerable amount of money is often
lost in the service department through such
things as :—

Incorrect charges duc to haphazard
methods of compiling costs.

Damaged stock or spares.

Insufficient stock of spares.

Waste of engineer’s time.

This latter item should be checked very
carefully, as untrained service engineers can
cause heavy losses through unnecessary
length of time taken on the job, or repeat
work due to their having done the job ineffi-
ciently in the first place.

The amount of money a trained service
engineer can save you will very soon make
the cost of that training a very profitable
investment.

To set up a complete system for the con-
trol of service accounts, etc., is, of course,
a job for a skilled accountant, and although
in all businesses the principles involved are
the same, they may vary considerably in their
application. Here it is only proposed
to discuss a simple method whereby from
week to week you can readily ascertain
how your service department is progressing.

One most important rule to bear in mind
is that all work done and all materials used
must be charged to something.

Most dealers charge so-called free service
to the general service accounts. Consequently
the sales account looks extremely healthy,
and the service account, which has to carry
this free service, which is given as an aid
to sales, is often made to look as though the
department were being run at a loss.

To give service a really fair chance, allo-
cate a definite percentage of your sales turn-
over to cover this free service. This will
allow you to get a clear picturc of your ser-
vice department.

Then, when you have fully developed your
service so that it can stand on its own feet
and show a profit, gradually reduce the per-
centage allotted from sales until you have
managed to make your paid service cover the
losses on your free service. From then on-
wards you can show all your profit in the
sales account.

Before you can say that your service depart-
ment is making a profit or not, you must
find out exactly how much that service depart-
ment is costing you. The total cost of
vour service department is the sum of your
direct charges and your indirect charges.

Your indirect charges are such items as :-

Interest on capital invested in the
service department.

Depreciation of your service premises
cquipment.

Rent, rates, taxes and insurance (a pro-
portion of which should be charged to the
service department).

Maintenance—lighting, heating, etc.

Clerical work and correspondence.

Handling, packing and transport.
Your direct charges are wages paid on

productive work, and materials used on pro-
ductive work. (Materials which you cannot
charge to the individual jobs, such as clean-
ing materials, solder, wire and other small
items, are included in your indirect charges.)

From the above you can readily calculate
your overheads for a period. The proportion
of your overheads to your direct cost of pro-
ductive labour over the same period will be
the percentage which you must add to wages
cost on productive work, in order to cover
overheads. When charging the customer, add
a percentage which will allow you to make
a reasonable profit.

Adjust your percentage for overheads
periodically and do not try to make profit
on your overheads or you will find that your
charges will not be competitive with those of
other dealers.

Finally, aim to provide your service depart-
ment with as much productive labour as
possible to keep your engineers working to
capacity and so automatically reduce the
percentage of overhends.
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SERVICE ACCOUNTS

A perfectly satisfactory system of control
for service records, charges, etc., can be
readily developed from the use of a few
simple forms. These forms are :—

Job cards.

Engineers’ time-sheets.
Record of materials used.
Weekly service analysis.

The correct use of job cards will enable
you to keep a permanent record of all work:
done for any customer or to any instru-
ment.

You should not wait until such time as a
customer has a service complaint to make out
one of these job cards. You should make out
a job card for every instrument when it is
sold, and that card should give such details
as mame, address and ’phone number of
buyer, the date on which the instrument was
purchased, the make, model and serial num-
ber, the mains voltage and frequency (if
alternating current), and sufficient space for
any further information which you may care
to use.

This card is then filed in your service
filing cabinet so that when, at a later date,
a customer’s instrument requires servicing,
you can turn up the card and have all the
necessary information before you.

On the other side of the job card you can
enter up the details of the service complaint,
and such information as date, engineer’s
report, working time, fares or mileage, miscel-
laneous expenses, materials supplied, name
of engineer, etc., and the charge to the
customer.

The card can then be filed away until such
time as there is another service call, when
you immediately take the card out again and
you have before you a record of the work
done during the previous service call.

Some firms improve on this system, making
use of a service requisition form, the same
size and shape of the job card, which is
filled up by the assistant who attends to the
customer’s request for service. In addition
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to the obvious advantages of the use of this
form—if it is filed with the job card—the
job card can be taken out by the engineer,
who can fill in all the details while he is
actually on the job, and in the event of the
job card being lost (which in practice is ex-
tremely rare), a new one can be made out
from the service requisition.

Some job cards have ample space for
filling in complete details of three service calls.
When further service is necessary a fresh job
card can be attached to the one in use for
a further three calls.

Incidentally, these job cards can also be
used as a follow-up system for further sales.

The use of engineers’ daily time-sheets will
enable you to keep an accurate check on your
engineers’ activities and show you the actual
working time, cost of travelling, outside pur-
chases, etc., to be charged to each job.
Where two or more engineers are employed,
you can obtain an accurate comparison of the
productive efforts of each engineer.

The records of materials used need only be
a simple form which will record the materials
used, quantity, date, cost and number of the
job to which charged. This form, if used in
duplicate, will also act as a credit on stores
for material issued.

Your weekly service analysis form, which
can be drawn up to suit your own require-
ments, when used in conjunction with the
other forms mentioned, should give you a
weekly record of your overheads, wages paid
to each engineer; materials used on each job,
and the proportion of productive as against
unproductive labour.

It should also show you approximately your
net profit for the week, or if a loss, show you
exactly where that loss occurred so that you
can take the necessary steps to obviate a
similar loss in future.

As previously mentioned, the exact applica-
tion of these methods will vary with different
firms, and the above is only intended as a
guide for you to set up some simple system
that will at least help you to ensure that your
service department is run as economieally as
possible.

OFFICE USE
No.| Job No. ‘\fl‘?i’;]]ﬁéng Nf;‘]‘“g:;eo’é P%‘gv;é%{ . Details Cost Recovery Agllglcla-
1.
N 11 ;
‘3. 5| .

How an engincer’s daily time-sheet is ruled up. There should, of course, be space for more
job entries than shown here, and the form must bear the engineer’s name and the date, together with

the totals in each of the columns.
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PUBLIC PERFORMANCE AND P.A.

P.R.S. and Phonographic Performance Licence Tariffs

The use of P.A. equipment, radio apparatus
or gramophone records for public enter-
tainment, but not for ordinary selling
demonstrations, raises certain points in
copyright law.

n the first place the result of the action
brought by the Performing Right Society
against the Hammond Brewery makes it
clear that a holder of the ordinary B.B.C 10s.
licence is not entitled, without permission,
to reproduce broadcast programmes in any
public place.

In the second place, the case of the Gramo-
phone Co. v. Stephen Carwardine establishes
the fact that the maker of a gramophone
record has a special copyright in the record
itself (apart altogether from the composer’s
copyright in the words or music) which
entitles him to a royalty.

The present position, therefore, is that
the P.R.S. (who represent the authors’
performing rights) can claim royalty on
this footing, both for radio and gramophone
reproduction in public, while the record-
makers have a separate and independent
claim for royalty whenever a record is played
publicly.

In addition, there is the B.B.C. copyright
in certain of their broadcasts. ‘¢ In particular
the copyright of all broadcast commentaries
and all news supplied by the News Agencics,
is strictly reserved,’ they state.

In the case of such broadcasts as the
Royal Wedding in November, 1934, this
copyright is sometimes waived by the
B.B.C., and it is also possible for dealers
to obtain permission to reproduce copyright
broadcasts on special occasions sometimes
by direct application to the B.B.C.

The P.R.S. licence (which covers the
copyright of the words and music in both
radio and record) is issued by the Performing
Right Society, Ltd.,, of Copyright House,
38, Margaret Street, London, W.1 (Langham
3864).

The following tariffs of fees (payable
annually in advance) are those most likely
to be required for reference by radio dealers.

Tariff * H ’—Restaurants, Cafés, etc.
Premises seating not more than 15 persons :
Ordinary non - amplified gramophone :

Class A, 16s. ; Class B, 18s. ; Class C, 10s. 6d.
Radio only: Class A, £2 2s.; Class B,

£1 11s. 6d. ; Class C, £1 1s.

Amplified gramophone, or radio plus
ordinary gramophone: Class A, £3 19s.;

Class B, £2 15s. ; Class C, £1 11s. 6d.

Radiogram, or radio plus amplified gramo-
phone : Class A, £6 6s.; Class B, £4 4s.;
Class C, £2 2s.

For each additional 10 (or part) persons
capacity up to 75, and thereafter for each
additional 25 (or part) persons capacity :—

Ordinary non - amplified gramophone :
Class A, 16s. ; Class B, 18s. ; Class C, 10s. 6d.

Radio only: Class A, £1 1s.; Class B,
163. ; Class C, 10s. 6d.
Amplified gramophone, or radio plus

ordinary gramophone: Class A, £1 6s.;
Class B, 18s. ; Class C, 10s. 6d.

Radiogram, or radio plus amplified granio-
phone: Class A, £1 11s. 6d.; Class B,
£1 1s.; Class C, 10s. 6d.

Note.—Class A.—High-class restaurants,
cafés, tea-rooms, road-houses, ete., including
those with facilities for dancing.

Class B.—Medium-class restaurants, cafés
and tea-rooms.

Class C.—Other smaller establishments,
such as ice-cream parlours, coffee shops,
refreshment chalets, etc.

Tariff ** R.H.”’—Residential Hotels and
Boarding Houses.

Tariff does not apply where premises have
dance hall, restaurant or other place open
to the public.

Radio sets or gramophones, other than
radiograms : £1 6s. (not more than 15 bed-
rooms). For each additional 15 bedrooms
(or part), £1 6s.

Radiograms or radio sets, plus gramo-
phones : £1 19s. 6d. (not more than 15 bed-
rooms). For each additional 15 bedrooms
(or part), £1 19s. éd.

Rebates will be granted if the premises are
only open for part of the year, or in other
special cases.

Tariff ¢ P "—Public-Houses.

Premises with rateable value not ex-
ceeding £80 :—
Ordinary non - amplified gramophone,

10s. 6d. ; radio only, £1 1s.

Amplified gramophone, or radio plus
ordinary gramophone, £1 11s. 6d.

Radiogram or radio plus amplified gramo-
phone, £2 2s.

For each additional £35 (or part) rateable
value up to £100, 10s. 6d.

For each additional £25 (or part) rateable
value up to £200, and thereafter for each
£50 (or part) rateable value, 10s. 6d.

The record licence which must be obtained
in addition to the P.R.S. licence if records
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are going to bc reproduced in public, is
issued by Phonographic Performance, Ltd.,
of 144, Wigmore Strcet, London, W.1
{Welbeek 7806).

Manufacturers whose records are covered
by the licence include :—The Gramophone
Co., Ltd.; Columbia Graphophonec Co.,
Ltd. ; the Decca Record Co., Ltd. ; Crysta-
late Gramophone Record Manufacturing Co.,
Ltd. ; Edison Bell (1933), Ltd. ; the Parlo-
phone Co., Ltd.; the British Homophone
Co., Ltd. ; the British Zonophone Co., Ltd. ;
Brunswick, Ltd.; the Voecalian Gramo-
phone Co., Ltd.; the Murdoch Trading
Co.

The actual records covered are :—Ariel,
Beltona, Broadcast, Brunswick, Columbia,
Crystalate, Decca, Edison Bell, Eclipse,
Electron, Forum, Fortune, 4 in I, H.M.V.,
His Master’s Voice, Homochord, Imperial,
Imperial-Broadcast, Kid-Kord, Odeon, Pana-
chord, Parlophone, Parlaphone-Odeon, Pea-
cock, Plaza, Polydor, Regal, Regal-Zono, Rex,
Solex, Sterno, Winncr and Zonophone.

Phonographic Performance, Ltd., will
issuc to dealers a licence covering standard,
or approved privately-made apparatus, not
e\ceedmg £200 in value. This costs 12
guineas for twelve months, £6 10s. for six
months, and £3 10s. for three months. It
covers all engagements, such as shows,
dances and fétes, and not of a permanent
or semi-permanent naturc.

There are special tariffs for greyhound
tracks, speedways, football grounds. Terms

The Broadcaster Trade Aunual, 1936

for * occasional ” licences for sports meetings,
swimming galas, flower and horse shows,
and similar functions, may be obtained on
application.

Tariffs have been arranged for theatres
and kinemas, and details are available on
application.

For swimming pools, skating rinks and
dance halls licences may be obtained at
fees based on the rateable value, capacity
of the premises, and/or the period and
duration of the performance.

The licence for boarding-houses is 10s. 6d.
a ycar if the rateable value is below £100,
and one guinea if it is over.

For restaurants and cafés with seating
capacity up to 40 persons, the licence for
one speaker is two guineas a year; up to 60,
4 gns.; up to 80, 6 gns.; -up to 100, 8 gns. ;
up to 200, 9 gns. ; over 200, 10 gns. Seasonal
termson application. Extraspeakers, 10s. 6d.
each.

For hotels and public houses, when the
rateable value does not exceed £100, the
fec for one speaker is 2 gns. per year; up
to £200, 3 gns.; up to £300, 4 gns.; up to
£400, 5 gns.; up to £500, 6 gns.; up to
£600, 7 gns.; up to £700, 8 gns.; up to
£800, 9 gns.; up to £900, 10 gns.; up to
£1,000, 11 gns. Special agreement over
£1,000 rateable value. Seasonal terms on
application. Every speaker extra, 10s. 6d.

Phonographic Performance is open to
make arrangements whereby dealers collect
fces at a commission of 5 per cent.

G.P.O. RELAY

All relays have to bLec licensed by the
P.M.G. This licence costs £1 a year, and
imposes upon the licensce certain obligations.
Subscribers to relay services must hold an
ordinary P.O. reeciving licence. The relay
firm must disconnect any subscriber who
ceases to hold a listening licence.

In addition the G.P.O. has to be advised
monthly of new subscribers’ names and
addresses, of the expiry dates of their
listening licences, and of the date when they
became subscribers. The names and ad-
dresses of people who have ceased to be
subscribers and the datc when they ceased
to Le subscribers have also to be returned
monthly.

The licensec may not originatc at the
station or collect by wire any programme,
message or item, nor must the licensee use
or allow the station to be used for the receipt
of messages other than programines.

The relay may not distribute any pro-
gramme or message containing political,

REGULATIONS

social or religious propaganda received in
the English language from any station
outside Gt. Britain and Northern Ireland.

A daily record of the programmes sup-
plied to subscribers must be kept, with the
origin of these programmes, and the time
of reception. This log must be open to
G.P.O. inspection at any time without notice.

The rclay company must, if asked by the
P.M.G., instal and maintain frec a relay
service at the residence of any Post Office
official in the district covered by the relay.
Allapparatus used in relays has to be of British
make, and the station and wires have to be
open to Post Office inspection at apy time.

The licensee must not without the P.M.G.’s
consent (a) sublet the powers given by the
licence, or (b) acquire shares in any other
licensed relay concern.

The P.M.G., on the determination of the
agreement (for which six months’ notice is
necessary) may, after giving three months’
notice, purchase the wholc statxon
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MAINS AND BATTERY SET
MARKET SURVEY
By courtesy of **Electrical Trading™
| Total WIRED HZM_ES_ —-Unwi:
No. of Homes On AC. ‘ On D.C._ Homes

Great Britain | 11,336,376 | 5,035,977 | 1,037,729 | 5,262,670
England ... 9,453,270 | 4,427,693 887,643 | 4,137,934
Wales (and Monmouth) 649,927 257,478 48,198 344,251
Scotland ... 1,233,179 | 350,806 101,888 780,485

Possible customers for mains radio arc
increasing at the rate of 588,000 annually.
This market is almost entirely confined to
A.C. sets. The number of prospects on D.C.
mains has hardly changed at all since 1932.

These facts arc revealed by the national
market survey of wired homes made by
THE BROADCASTER’S sister journal, Elecirical
Trading. A detailed analysis showing the
market district by district throughout
Great Britain is published on the following
pages.

The survey shows that over six million
liomes can now have mains sets—inore than
half the number of homes in the country.

Of that total, 5,085,977 have A.C. supply
and 1,037,729 have D.C. supply.

Since 1932, when the first of thesc surveys
was published, 1,768,985 homes have been
wired. Last year’s increasc was 680,906.

Another important point is that the market
for battery sets, though steadily dccreasing
in size, is stil! immense. There are 5,262,670

homes without any supply of electricity, and
which can therefore only have battery-driven
radio.

Key to References

The figures, in every case, refer to the
supply areas of the local clectricity under-
takings.

All figures are official except thosc marked
with an asterisk (¥).

Homes with time-controlled A.C. supply
are marked thus f.

Data for a few unauthorised electricity
undertakings is included. These under-
takings are marked §

A brace (——) over a figure in the 3rd
and 4th columns indicates that no separate
figures for A.C and D.C. are available.

Wales and Scotland

The figures for Wales and Scotland are
given on pages 141 and 142 respectively.
Britain’s various small islands come at the
end of English Counties.

Total Xo. Total No.
Name of S8upply of House- XNumber of Hounacholds Name of Supply of House- Nuniber of Households
Authority holders on on Without Authority Lolders on on  Without
in Area A.C. D.C. Supply. in Area AC. D.C. 8Bupply.
LONDON. {;ungton opn. . 45,000°  26,00000 — 9,000
a g e 44 5 2,942 17,18 snd’
BalécrseaCpn 4 S00R 1ot i Tils N lt{nlzhtél')ﬁhllge o 3zt sgel 408
Bermondse, D .. — 17,770 —_ otting 0. 7,600 3,041 11,812 12,044
Retbnal Gr:engpn. o= 7,525 — — Poplar Opn. 23,0000 — 21,000° 2,000
Brompton and Kensing- st. Jumea and X'Ml Mall .
ton E. B. Co. 11.425¢ 10,600t — 925 L. L. C (Nob a residential area.)
Charing Cross E.B. Co, Figures not available. Very small pesie 8t. l!xrylebona Cpn. .. 18,000 6,330t 9,845 3,025
I4d. dential area. Shoreditch Cpn. 25,000 — 18,130 8,870
Chelsea E.8. Co., Ltd... 12,413 5,650 3,547 3,818 South London E. 8.
Chiawlek Cpn. . 10,500 500°t  6,000° 4,000 Opn. e 24,000t — —
County of London E. 8. —n LY South Met. I L. '““‘ !
Co. ., 425,000° 211,913¢ 213,087 Co. = 41,000t — —
ITlle wnred hLomes in tho County of London Co.'s area, Southwark CP“ 20,246 = 6,869 13,377
which covers s large part of Esszex and Surrey In addition to Btepney Cpn. . 84,657 5 25,472 29,185
diatricts in London are nearly all on A.C. mains. The culy Btoke Newinglon Cpa. 13,600 1,080 11,225 1,345
exceptions are Camberwell, Southwark and Bermondsey, Westnuoster E. 8. Cpu.,  21,000°  12,211¢ 3,887 4,902
parts of which have D.C. supply.] Woclwich Cpn. 30,000 19,666 - 10,444
Qity of London E.L, Co. (Very small residential ares.
Eaat Ham Cpn. .. 80,000° 10,788¢ 16,600 2 0713 BEDFORDSHIRE.
¥ulham Opa. 32,500 29,200t — 3,280 Bedford Cpn. .. 21,887 16,263 — 5,694
Hackney Cpn. .. 3 60,000 600? 39,400 20,000 Beds, Cambs & Huntes,
Hammersmith Cpn. — — - E. 15,500 8,0001 7,500
Hampetcad Cpn. 18,991 ls,out —_ 950 Flret Gnnieu City, L'.d (8ee I[erﬂordshlrc)
. Hornsey Cpn. ., 31,450 -_ 17,000 14,450 Luton Cpn. . 5 30,000 13,000% 7,000 10,000

N
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SET MARKET SURVEY Total No.
- Nawe of 8upply of House- humber of Houscholds
Authority bolders on Without
in Area A C D.C. Bupply
| f oo Nuaber of Houssholds
Nae of Supply of Houae- umber 0uschol P .
Authority holders on on Without l’,‘éﬂs&% :g go L'.d é:ggg 2%:' . }:ggg
in Area  AC. D.C. SBupply. Bouth Oumberlmd E. S :
Co., G,Agg 2,037: - 4.092
Whltehaven Oyn b 3.1 700 3,640 1,340
EERSHIRES Workington Cpo. oo 6,298 2,401¢ - 3,807
Ablogdon E. 8. Co., Ltd. 8,280° 1,850°t — 3,800
e;zot Gus & ‘I’B]()J;) i (Sce Burrey).
klinin At st. E.
(Sce Buckinghatushire). DERBYSHIRE.
\uldenhend Cpn. 6,001 2092t 1,183 1,826 Barlborough E. S. 00
Reading Cpo. 20,796 4,5001 2,200 23,090 . 433 338 — 87
Thames Valley . 8.Co.. 9,378 2087t — 7.391 Bolsover UD.C. .. 2,636 1611t — 1,028
Wantage E. 8. Co., Ltd. 1.840° 400t* — 1,440 Buxton Cpa. .o 4.318 120 2,653 1,543
W !ndlor E. lnutsllnllml Chest:rﬂeld Cpn . 15,250 §,3011 5,450 1,890
- e . .o 50500 22000F — 2.850 Clowne E. 8. Co.,, Ltd. § 1,800 592 - 908
gcrby Cpo. - 45,710 36,893t 200 8,67
bi b erbyshire an Noumg~
EUCCNBHRMEHIAR = hamshire E. P. Co. .. 195,000 30,000t 1,600 93,400
Aylesbury Opn. oc 14,610 10,893 7060 2,987 illarmarsh and Dis
Chestiara E. L. und P 3 S E.S.Co, Ltd.§ .. 1,240 650 = 5%
Co. .. .. .. 9,800 500001 — 4.500 Leicesterskiire and_ War-
Cogkbam snd Dist. . . N oksiure B. P, Co. .. (See Leicestersliire).

Cpp., Ltd. .. .. 5200 CAOUIR= & Long Eaton UD.C. .. 6900 1760t 4100 1.030
Luton Cpn (Seo Beds.). Mansfleld Cpo... ... 15,400 5,587t 4,784 7,02
Slough and Datcliot 5. . K Sheflield Cpa. .. (8ee Yorkshire).

 FESIRIQCCRRE GrIguet 7.000 | gaveiey E. §. Co. Ltd. 1,600 1400  — 200
Wycombe B L. “"’ h Trent Valiey and High
Co.. Ltd. 11000 2,026f 7140 1,836 Peok B. Co. Lid. . 12,862 3,786t — 5.076
Urbsa E. 8. Co., Ltd.., 5,9 1,078 4,816
CAMBRIDGESHIRE. Worksop Cpn. .. . (Sec Nouin;hsm)
Beds, Cambn md Hunts
E. Co. (See Beds.). o e
Cmbrldge E. S Uo 20,000 12,600 — 7,
Nowmarict WL.Co, - oy DEVONSHIRE.
oo 574 0 274
l’clcrbomugh Cpn. (Sec Norllmmpkwmlnm) g"“l’zl’;:g?ngpm“ E.S. 4219 2,523 1,608
WhvegnELL: ppd P i sl o Co., Ltd. . 8,994 20 — 6.674
B oa o 5 e Bradworthy E.§. .. - o 40
Braunton E. L. aud P.
CHESKEIRE. ., Lt 2 .. 1,500° = 750° 750
Alderley Edge and Brixtam Gas and E. Co. 2,350° = 700* 1630

Wilmslow E. Bd. .. 4,383 2,650 ©2 1,431 Chud]elgh E. L. and P.

Altrincham E. 8. Co.,, 17,469 10,160 7.279 td. 500 248¢ = 2643
Blrkenhead Cpn, on 49,700 14,5441 2 ,087 13,0589 Cn.lm Valley E.'8. Co )
Bredbury and nomUy Ltd. 3,376 021t — 2,455

U.D.C. 4,000 3,500 — 500 Dartmouth a.ud Klngu-

Cheadle nud Gnucy wear E. (U. E. 8. Co.) 2,170 849 — 1221

U. .o 1,300 5,812t — 1,488 DawushE L.and P.Co-

Chestex Cpn. .. 15,500 11,697¢ —_ 3,808 Ltd, . 1.500° 1,210°t - 299

Qongleton Cpo. 5,379 2,480t  — 2,809 East Deven E. Co., Ltd. 13,309 5,106 — 8,203

Crewe Cpn. 13,647 6,623t 3,405 2,619 Exe Valicy E. O., Ltd.. 11,806 1,756 58 9,992

Hazel Grove u.ud Bmm- Exeter Cpn, 23,100 17,2361 —_ 5.563
bl UDC. .. .. 4,080 3,600t — 1,050 Holsworthy E. 8. Co.,

Hoylake U. D 0. . 6,607 8.617t = 5! 350 250 -_ 100

Marple U.D.C. oa 2,787 1,123¢ —_ 1,614 lllmcombe E. L. and P.

Mersey Power Oo (See Lancashirs). Co. 5,019 321 735 3,963

Mid-Chesbhire E. 8. Co . 20,1584 5,3461 2,011 12,897 Lyuton md Lynmoulh

fale U.D.C. .. oo 10,000 6,500t — 3,500 E. L. Co., Ltd. 430 21 = 9

Stalybridge, Hyde, Paignton E. L. and P

Moasley and Dukin- e . 6.642 4.600¢ - 1.852

field Tramways and . I‘lvmonth Cpn 32,550 26,790t 980 4,780

L Bd. “e e (Sec Lancashire). Plympton  8t. uuy
Stackport Cpu. 41,600 15.765¢ 3,500 22,231 R. 7,600 4,247t = 9,353
Wallasey Opn. , . 26,980 25,8001 -— 2,180 Sa.lcombe c.u and E.

Warrington Opu. {8ce Lancaghire). . Lid. 2,343 469t — 1,874
T"m:lmo“nl kS L Oo 6,880 3,103t 3,717
CORNWALL, g 3 p= L
i Y Tiverton Cpn. .. . 2,400 — 886 1,514
Bodmin B. L. aud 8, Co. 1,080 —_ 500 380 ~
BM‘:‘E codlg‘wl; i 1.430% 300° 900° 260 'l‘;?;q"u:,yﬂ(_)g: E. S. Co 2000 14,500¢ 870 17,130
Cull n AR ’ -

o Tiau k. s Lid. . .. 10,800 2,9001 70 7,530

Co., Ltd. © 680 308t = 283
Cambtorne L. S o 1y

Ltd. . . 4,056° 850°t — 3,208 DORSETSHIRE
(}omwall Er Co. (Fower supply only) Blandford Forum and
Dehbole E. L. and 8 ¥ Dist k. 8. Co., le 1,100° 500° - 800
, Ltd. . 300 s 250 50 Bridport Cpn. 5,000 1,674 - 3,426
m ‘Corawall E. 8. Co.. Dorcheater Cpu. 2,632 800t 200 1.632
Lid. 156,700 2,028t = 12,673 Lywe Regis Cpn. 900 - 700 200
lmmceiton n-nd D.L.5. Bwauage Gas and E. Co Ly

Co., 1,443 - 857 586 Ltd. (See Bourncinouth K. Co., Ltd, Hants)
!q.ooe E. C% Ltd. i I‘ 830° == beo* 290 WeymnuLh and  Mel

ewquay . and P. combe Regis Opn. .. 42876 4,104 2,010 36,883

G T, Ul no1e 1t 489 B 4
Penzance and Dist. E 8.

Co. 3.200° 1,220° - 1,980 DURHAM,

Bt. Austell as 2d Dln..

E.L. & P, Co. ,241 2,748t 249 4,244 Annfield Plain U.D.C... 4,000 3,000t - 1,000
Truro B. 8 Co., Ltd. 3,400 800 = 2,600 Crook U.D.C. .. s 1,700 1,628 - k&t
West Comwall E. 8, 00-. Darlington Cpo. 21,231 11,619¢ 898 8,614

Ltd. .. e . 20,000° 8,631t - 11,368 North-Eastern E. 8. 00

Ltd. o] O. (See Noruménberlund).
= Seabam Hnrbmw 5,500 8,600t —_ 1,900
CUBERLAND, Bouth Shicids Cpa, . 84,000 20,0000 — 5,000
Carligle Opn. .. _ .. 24013 10,218 1,200 12,600 Stockton-on-Tees Cpn. 17,000 9,041t 100 7,859
Keswick E. L. Co., Ltd. 1,020 850 — 170 Bunderland Cpn. o 25,600 12,160t —_ 18,341
Mig-Camberland E. Co., Tant D 2,250 2,000 — 250
Wd. .. . o 18,000 3,600t - 14,400 West Ihr(lepool Opn e 19,000 8,048t 4,503 6,447
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Total No. Total No.
Nams of Suppiy of House- Number of Kouaeholdn Name of Supply of Bouse- I\umber of Househo!ds
Authority holders on Without Authority holders n Vithout
ju Arca AC D.U. Supply. in Area Al O. D.C. Sapply.
ESSEX, EENT.
Barking Cpa. .. 16246 10,597t 4,000 1640 Ashford UD.C. .. 9,000 6,800t — 2,200
Brentwood Dlst. . Co., ) Beckenham U.D.C. .. 16606  14,303f — 1.213
Ltd .. o 5‘,000 4.000% — 1,000 Bexley U.D.C. 22,300 21,277¢ - 1.023
Clnctou U.D.C. s §,000 4,107t 3,408 427 Bromley Cpn. .. 14,042 8,399¢ | 5,543
Canterbury Cpn. & 7,418 ,1421 3,923 2,862
Golchester Cpo. 29,000 22,745 6,355 Chislehurst E. 8. Co. .. 2,500° 1,200t — 1,300
Connty of London E. s, Dartford Cpn. .. 7,300 1,119¢ 4,453 1,728
Co. (%ee London). Dover Cpn. .. . 10,360 8,545¢ —_ 3,759
Vrinton-on-Sea and Dist. Erith U.D.C, 7.890 7,500 —_ Kl
D.L.and P. Co. .. 1,352 7351 — 617 Foots Cray E. S Co
Grags Thurrock U.D.C. 4,409 3,215 1,146 138 {8idcup) 2,381 2,049¢ —_ 1,269
Harwich Cpu. .. .8 3,634 3,182¢ — 452 Gillingham Cpu. 15,000° 10,350°t — 4.650
liford Cpn. .. 36,626 14,0721 10,049 2,805 Gravesend Opn. .. 15,000 7,500t 2,500 5,000
yton Cpa. .. 33,000 21,211 2,950 8,839 Herne Bay and Dist.
North Metropolitan . 8. Co. .. 5o 5,960 2,810t - 850
E. P. 8, Co. B (See Kertfordshlm) 1sle of Thanet K.8. Co. 14,130 679 4,369 7,082
Sattron Walden Cpu. .. ,850‘ 270 1,130 Kent Electrie Power Co. — 13,600°t —
8outhend-on-Sea 39, "3.9801 7,360 7,880 Maidstone Cpn. 15,000 8,000t 2,000 5,000
Tilbary U.D.C. 0 2,205% — 795 Ramsgate and Dlst.
Walthanstow Cpa. 3&,000 20,281t 8,700 7,019 E. 8. Co. 9,000* —_ 3,720° 5,250
West Ham Opn. 72,000 40,348¢ —_ 31,602 Sevencaks xmd m.g x-:,
Wickford and Dht o . oc bo 13,185 8,260t — 4,908
Co. .. 2,250* 1,080t — 1160 8outh East Kent E. P.
o %ﬂd‘ L e 20,509 2.98(9)? - 17,?10
onbridge Ol 6,606 3,200¢ 300 3100
GLOUCESTERSHIRE. Taabridge Wells Cpa... 12300 $oot  — 3,700
Bourton-on-the-Water Weald E. 8. Co. . 28,154 8,301t — 17,8538
L. and P. Co. S00° —_ 250 50 West Kent E. Co. — 19,600°t — =
Bristol Cpn. .. B (See Somerset). Whitstable E. Co. 8,000 4,060¢ —_ 934
Cheltenham Cpn 18,303 10,228t — 8,075
Chepsti‘tvdla . nnd 1. ) T
Co., L ales).
Cirencester B. S Co., LANCASHIRE.
Lta. 1,800° 630° - 1.150 .
Gloucester Cpn. 16,700 8,900t 300 9,500 Accrington Opn. 18,400 1,819t — 6,581
Northleach E. 8. Co. Ashton- In-Makerﬂeld
Ltd. .. a47 — 175 9 UD.0. 4,400 860¢ = 4,550
Stroud E. 5. Co., Ltd.. . 2,336 722t — 1,014 Ashton- \mder—LyueCpn. 18,000 6,600 2,600 4,000
Tewkesbury B. L. Co., Atherton U.D.C. 4,700 2.400° - 2,300
Ld. .. .. .. 1,200 sl0t — 890 Bacup Cpn. 0,612 2,798¢ 2.817
‘Fhornbury and Dist. E. Bun‘ow-ln Fumness (‘nn. 21,200 4,070 5 111 11,419
WU wp — 10t — ~ Birkdale Dist E. 8. Co.  4.750° 550* 3,060 1,150
Wm’mle R.D.O. 2,010 1,665¢ N 345 Blackburn Cpn. 39,923 14,438t 1,400 23,370
West Glouce!tenhlu P Blackpool Opn. 41,230*  27,000° — 14,230
Co. .. L. 37442 6,081 =2 31,361 Bolton Cpu. oo 4004 22,438¢ 2,634 24,972
Brierfield U.D. C. o d 1,498 1,115t — 383
Burnley Cpn. .. 27.000 12,200t 7,000 7,800
EAMPSHIRE Bury Cpn. Co 14,318 7.030¥ — 9.310
Cark and Dlst k. 1.420 475 —_ 45
Aldershot Opn. 4,841 809 2,712 Clitleroe Cpn. 5,556 1,957 = 3,890
S| Colue Cpu. .. 8,733 2,924t 1,042 4,772
Basingstoke Cpn 9,815 3,726 6,089 Darwen Cpn. .. 14,806 1,498 5,046 7,322
Bournemouth nmi l‘oole Fecles Cpn. .. 1,336 6,300t —_— 5,056
E. 8. Co., Ltd. 46,000 21,000* 1,000* 24,000 Famworth Opn. 8,307 5,343t 1130 1,834
Fareham U.D.C. 3,495 2,483 — 1,013 Fleetwood Cpn. — 5,236 618 —_
Gonpon and Alverstoke TYormby U.D.C. o0 2,064 1,800 _— 264
E. L. Co 10,300 = 5,115 5,188 Grunge U.D.C. - 700 600 —
Lyminxton E. L and I' Haulingden Cpn. o 5,500 3,800 -
Co. 3,400 1,238t — 2,162 1leywood Cpn. 9 2,248 795
Milton md Bmon on- Hindley U.D.C. 1,407 —
Sea E. 8. Co. 2,000* 950%t — 1,060 Horwich U.D.O. 1,8501 =
Portamouth Cpn. 85,000 88,425¢ - 26,881 Lancashire 8. 1*. Co. 35,4151 -
Southampton Cpn. . 56,602 35,444t 2,800 18,388 Lancnster Op b 6,993 -
West Hants E. Co., L(d ) Lelgh Cpn. 4.881 401
Bingwood E. 8. - 83,000 6,000t — 27,000 Littleborough U.D. 1,299 ,201
Ltd. Liverpool Cpa.. . 70,000°t  23,000° 180,508
Whitchurch Gas and X Lytham St. Annes C|-n 7,868 5,437 923 1,608
. 650 2501 = 400 Manchester Cpn. 198,700 83,907 3,027 111,676
Winchester Cpo. %945 3,085¢ 843 4,012 Mersey Lower Co. .. 20,000 17,275 — 8,725
Middieton Cpn. 7,900 4,100 800 3,000
| Morecambe and
HEREFORDSHIRE. Teysham Cpa. 8,502 7.91M - 1,183
Ledbury K. 8. Co Ltd. Nelsou Cpn. . ILB63 8650t — 3,218
8.W.and 8.E. P Co ) 1,014 247¢ —_ 767 Newton-in- Mnkerﬂald
Leominster E. 8. Co. U.D.O. = . 5,250 3,240 —_
Ltd. 450 500*t — 930 Oldham Cpn. 05,000 39,000 1,600
Bnropshlre W, e\nd 8.Co. (See Shropshire). Ormskirk B. 8, Lo 2,635 988 —
Pndiham U,D 3,000 1,200 —_
Prescot B. Underhkmg 2,500* 1,130t —
HERTFORDSHIRE. Preaton Cpa. .. 42935 22412  —
- Radeliffe U.D.G, 7,776 2,831 875
Aylesbury Cpu. (See Bucks). Rawtenstall Cpn. 8,179 4.625 -—
Colne Valley E. 8. Co., Rechdale Cpn, L. 82200 16,400 -
Ltd. (8ee Middlesex). 8t. Helens Cpn. .. 26,987 11,399 3,027
First G.mieu Clty. Ltd. 9,318 4,3001 900 4118 Salford Cpn. .. .. bb,408 27,286 129
Luton (See Beds). Southport Cpn. . 16247 11,908 —
North MeL E.P.8. Co. 231,186 151,616t 2,798 76,805 Stalybridge, Hyde.
Northwood E L. lnd P. AMossley and Dukin-
Co. .. lo,000 £,9001 = 3,180 field Tramsways and
Watford Cpn. 27,870 18,331 — 9,039 . B. 30,600 14104 — 15,808
Welwyn Garden Olt) Stretford and Dist E. I, 28,114 16,635¢ 4,006 8,883
E. 8. Co,, Ltd. . 2,848 2,788t — 60 Swinton and Pendlebury
ThU.D.O. ik o 10,481 5,5980¢ 450 4,391
oraton Oleveleys
HUNTINGDONSHIRE. . CHge . 3,600 3213; - . 328
eds, Cambs and Hunts arton U.D.C. .. 3,350 1, - 500
5 d& . o g (See Bedfordshire). Ulverston U.D.C. oo 2,500 1,050t -— 1,480
Peterborongh Cpn. (See Northamptonshire). Warrington Cpn. .. 30,154 16,182¢ 40 13,962

F2
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SET MARKET SURVEY Total No.
Name of 8upply of House- Number of Houacholds
Authority lI;lolderu on on Withont
e emrEt— — — B U, .U, .
Total Ne, B . Are AQ. D.C Supply.
@ O Iy uses uscholds
oo il uses = S er o e o M anen= Aot .. 16,3340 3300t 4040°  7.094
in Rag AL DO Supply. Newark-on-Trent Opn. 5,813 3,652¢ — 2,061
3 4 uvottli‘x:xlmm Cpn. 96,000 40,0001 40,000 16,000
orl n. .. o 6,800 2,301 3, 433
West Lancaahire R.D.C. 2,600° 1,400t — 1,200 D gLt pee s
Westmoriand and Dist.
E. 8. Co. (Bee Westmorland) (OXHOEDIHIRES
Whiston E. 8. An'.homy 2,478°.. 1,800° - 676 Aylesbury Cpn. . (8ee Bucks).
Whitworth U.D.O. .. 3,000 2,000t — 1,000 Baobury and Dist. E. 8.
Wigan Opa. 34,900 10,232t =, 24,668 Co. (3.W.8.and 8. Co.) 3,704 1,262t 926 1,518
Windermere md m-g. Burford E. L. and P Co. 468 213t 70 184
L. 8. Co. (8ee Weatmorland). Cblppuiszorwn E. 8.
LEICESTERSHIRE. Oxford Cpn. o 15,900 12,033t 20 3,847
CESLR Reading Cpn (See Berkshire).
Ketlering U.D.C. - (See Nortbunptonuhlm) Thames Vulay 1}. 8.Co., 0
Leicester Cpn. . . .. 70,000 57,600* 12,500 Ltd. =y (See Berkshire).
Leicesterahire and War- Witney U.D C. ,060°* 320°t 520* 210
wickshire E. P, 69,600 26,835¢ — 32,765 Woodstock and Dist. E.
Loughborough Opn. 7,830 8.837¢ 3,400 593 Distribution Co., Ltd. 525 385¢ —_ 140
Melton Mowbray E. L.
Co. 3,226 — 1,729 1,497 SHROPSHIRE,
lﬂd-Llneolmhln E. . Market 'Dr’l.yton E L.
(3ec Lincolnshire). and P, . L% — 938 289
O&kh:\m Gas and 3. Co, 1,816 378 -— 1,443 Midland E. Corponuon
Tamworth Diet. E. 8. for ist., Ltd. .. (See Staffordshire).
Co. .. o5 .. (See Staffordshire). vo,—u; West  AMidiands
J.E.A. e 3 {Bee Bhﬂordshlre)
LINCOLNSHIRE. Oawutry Cpn. 6,837 2,174t — 4,143
Barton-on-Humber E. 8, 8Shrewsbory Cpa. 9,390 — 4,375 5,016
Co. .. of 53 1,773* — 550° 1,223 Bhropshire, Worcester-
Boston & Dist. E.8. Co.  — 4,150 - — shire and Staffordshire
Cleethorpes U.D.C. .. 7,600 4,944¢ - 2,656 . Co. .. .. 156,629 46,2001 9,320 101,109
Gainsborough U.D. 0. 0o 4,934 1,620¢ 3,314
Grimeby Cpn. .. 31,628 13,138t 4,700 11,7956 SOMERSETSHIRE,
e L o = TR UG .‘,zg Bath Cpn. .. 23,011 8.852t 1,011 13,148
& . Bristol Cpn. .., e $4,100° 57,700t — 38,400
Alid- L(m:ulnul\lre E. 8.
Bnrn!mm and Diat. E. 3
Co. 45,000 10,000t = 35,000
Seunthorpe and I'rod- LD ROIoH aed
. = 9 M1d- Bomenet E 8. Co. 1,140 912¢ — P ]
ingham U.1.0. o 8,568 6,354 2,214 Minehead B, 8. Co. 5871 2,633 3.9
Sleaford U.D.C. oo 1,850 350t 650 850 R AT g M = -238
Spalding U,D.C. . 7.771 2,087t - 5,704 p O CIne) 27 N
Stamford Urbsn E. S 0. .. -5 ,052 14,252¢ —_ 23,800
oy o — 666 1816 | Taunton Cpn. . 12814 60180 — 6,796
i i o B i Welllngton stt E. Co. 3.800 1,022 —_ 2,778
MIDDLESEX. Wessex E. Co. . 0 11,480 3,050 \ 8,430
Colne Valley E. 8. Co.. . 15,378 12,766¢ = 2,610 Weston-super-Mare and
Ealng OPtm el e R a0t s Dist. E.Co. .. .. 8523 5,719 2,803
ichley Cpu. 0 _ 8 h vi 2,
Enrr‘er L and B, Co. Sg-egg ) ggm 7960 1"83 Yeovil E. L. and P. Co. 4.000 120 1,980 1,950
ndon E. 8. Co. .. ,0 0,090 = 0
£ ! & STAFFORDSHIRE.
Heston and Isleworth Burton-on-Trent Cpn.. . 26,000 17.900t- — 8,100
Po. .. . 00 24,000 20,657 3,343 Cannock U.D.C. 5o 10,167 8,457t - 4.710
London and Home Chasetown and Dist. E.
Counties J. E. A. .. {See Surrey). Co. .. o5 55 7,292 4,589 — 2,723
North Metropolitan E. Leek U.D.C. .. 8,655 2561 3,388 1,911
P. 8. Co. (See Hertfordshire). Lichfleld Cpn. 4,085 2,4861 —_ 1,649
Northwood E. L. and P. Alidland K. Corp
Co. 10,000  f 6,900% — 3.100 Power Dhtrlbnuun 74,083 26,878t 1,500 43,706
Twickenham (J.E.A.) .. 34,128 20,173¢ 9,240 4,715 Neweastle-under-Lyme
Willesden Cpn. .o 40,000 36,000% 1,600 3,600 Cpo. .. 5o .. 11,250° 1,200 2,950 7,100
Woking E. 8. Co. 0o (See Surrey). N.W. Midlands J.E.A. .. 24,853 4,322 —_ 20,031
Shropahire, Worcester-
NORFOLX. shire and Stafford-
~. shire E. P. Co. (See Shropulura)

Sast Anglian Co. .. 104,729 16,800°t 87,929 Staflord 7,589 = 7,689
Last Dereham U.D.C.. . 1,689 7901 — 899 Stoke-on-Trent Cpn 67,802 18.5501 2,200 47,083
Great Yarmonth Cpo,.. 81,779 18,466¢ — 13, 3] 3 Stone UD.C. . .. 2,700 1,5687¢ = 1,113
Kings Lynn Cpu. .. 6,847 1,378t :.779 1.6! gam;vovml:l Cpo. N 7,515 6,430 — 1,385

o Cpn. .. .. 61,307 88436 L8600 18, .m rent Valley and Higl
NpRECE 3 i UQ.P goD 5 50 (Sege 'Derbivam;e).
NORTHAMPTONSHIRE, toxeter o 2,40 ,22. —_— 1,188
. 0% e Walsali Cpn. .. . 28,000 16,000t = 12,000
Katteris R s 0D B ML LT West Bromwich Cpn... 18,878 6.875t 2178 9,822
- Lincol . 8. = 200
e et s (See Lincolnshire). Wolverhampton Cpa... 40,000 29,800t 10,20¢
Northampton E. L, and
P. Co. .o .o 56,941 29,900% 1,200 25,841 SUFFOLK.
Peterborongh Cpn. .. 16,000 9,500¢ 500 6,000 Aldeburgh E. 8. Co. . 760 — 499 261
Rushden and Dist E. 8. 11,000* 3,600°¢ 700* 6,700 Bungay Gas and E. Co. 800 801t - 193
shm!ord (Urban E. 8. Bury 8t. Edmund's Cpa. 4.800 2,836t = 2,114
0.) .- (See Lincolnshlre). East Anglian E. 8. Co.. (See Norfolk),
Wellinzbmugh E. 8. East Suffolk E. Dist. Co.
0. .. . 8,637 3,867t 300 4,870 .. 4,128 1,700 = 2,428
k Falintov'e U.D.C. 0o 3,929 3,260t 570 99
NORTHUMBERLAND, |1 fpewich Cpn.- .. .. 29,530 11650t 6,600 11,300
Amble UDC. .. o 1,300 1,100t —_ 200 Lowestott Cp: 5 13,725 2,934 6,636 4,135
Berwick-on-Tweed Nayland E.
(Urban E. 8. Co.) .. 4,073 — 1,281 2,792 Co. . .- 400 o= 200 200
North Eastern E. 8. Co. 389,333 162,500¢ 2,600 224,332 Parker Bare (Milden-
I'ynemouth Cpn. .. 16,000 11,%0f  — 4,100 bali), Ltd, 600 = 265 333
Woadbrldga and Dist.
NOTTINGHAMSHIRE, E.L.Co. .. . 1,820 700°t — 1,120
'Derbnhlru and Notting-
mahire E. P, Co... (3ee Derbrshire). SURREY.

but Retford Opn bo 8,600 4,600 — 4,100 Ascot Dist. Gas and E. 5 m—

Loug Eaton U.D.C. .. (See Derbyuhlre) Co. .. 00 o 9,463 2,042 6,821
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Total No. Total No.
Naie of Bupply of House- Number of Householda Name of Supply of Housc- Number of Households
Authority holders on Without Authority holders on n Without

in Area A.C. D.C. Rupply. in Area AC. D.C. Supply.

TRarnes Cpn. 11,500 — 10,500 1,000 Majvern U.D.C. .. 3275 2,461 - 814

County ol Londou E. S Midland E. Corp. for

Co. .. (See London). Power Distribution.. {See Staftordshire).

Dork.lnl (J E. A.) 7,498 2,700¢ 2,100 2,098 Shropshire, Worcester-

Fast Grinstead U.D. C. (See Sussex). shire and Staffordehira

Epsom and Ewell R. P. Co. e 0o (See Shropshire).

.D.C. B e 151503 1,590t 2,984 921 Worcester Cpo. .. 18000 12,300t — 5,700
P’amd].;azou and E. Co. l6.500‘ l§.700;t —3 S,ggg
Gulldford Cpo.. 5,800 871 00 3,

Horley and "Dist. B, 5. YORESHIRE,

Go. 4,800 3,300t  — 2,800 Adwick-le-Street U.D.O. 4,249 3,280t = 260
K"‘K'w“ - on - Thames _ Askrigg and Reeth E. 8.

po. 10,450 447t — 3,003 Co. .. .. .. 550 280 — 270

Leatherhead md Dist. Barnoldswick U.D.C. .. 8,127 969t — 2.158

(J.E.A) 8,801 46261 1,478 2,700 Barosley Cpo. .. .. 16,634 10,600t 34 8,000
London snd  Home Batley Cpn. .. .. 10,103 4,790 1,200 4,113

Countles J.E.A. .. 113,068 83,6821 12,815 16,571 Bingley U.D.C. — 7.218 4,350 2,884
Relgate Opo. . - 7601t — =) Bradford Cpa. .. 83,806 33936t 2,329 47,630
Richmond E. L. and F. Bridlington Cpn. .. 5,706 3,950t — 1,756

Co. 2,874 7,063t  — 2,800 Brighouse Cpu. 6,548 1,074t — 4,574
Sevenoaks mdD. E. Co. {See Kent). Buckrose L. and P. Co. = 2,100¢ = =)
Surbiton E. A“mom’." Clitheroe Corporation. (Ses Lancashire).

(JEBA) . .. 12188 12,320t - 68 Craven Hydro L, B, Co. 361 — 337° 21
Fun-u E. 8. Co .- (doe Bussex). Dearne Dist. E. B, .. 9,200 3,700¢ 8,500
Button (J.E.A 43.451 42463t — 5,083 Dewsbury Cpu. .. 15,808 6,559t 1,000 8,267
Waltou and W-ybrldse . Doncaster Cpn. 20,317 12,100t 333 7,884

.D.C. . 5.810 3.776¢ — 2,034 Electrical Dlstnbutlon
Woybridge (J.EA) .. 2,003 1,600t — 402 of Yorks .. .. 208,000 76000t — 130,000
Wimbledon Cpn. 5o 33,142 52,8971 - 245 Earby U.D.C. i) 1,661 950t = 11
Woking E. 8. Co. . 18,085 12,646t — 5,437 Elland U, T 3,457 1,446t 950 1,081
Yorktown (Camberlsy) Eston U.D. 6.850 5,835 — 1,015

and Dist. Gas and E-. Gulsborough U.D.C. 1,400°  1,150° — 250

. ... 1233 2,128  — 5,110

Halifax Cpn. .. .. 29,118 13,489 15,649
SUSSEX, 2 d
Dexhill Cpn. . 5,705 420t 4026 acol [smecs siure gl B ZLO80 RIS = G
Rognor Gas and E. Co 7,760 5,780 —_ 1,960 Haworth U.D.C. =4 2,000 200t — 1,600
* Brigbton Cpn. 60,000 8,000t 32,000 10,000 Hebden Bridve Cpn. .. 2,100 1103t — 297
Burgess HUL and Dist, Heckmondwike U.D.C. 2.600° — 2,000° 500
mfir e Bwe; A 2227 1,080t — 1,177 Holmfirth U.D.C. ..  3.601 2,500t — 1,101
and Assoc. Compauies 21,000 5,000  1,000° 15,000 g:}ﬂ"éﬁ"" Cpao. p N e e
East Grinstead U.D.C. 2,900 9721 967 971 1ikley U.D.C. 2‘73‘ 2,960 — 4G9
Eusstbourns Cpn. on 19,704 16,620t —_ 3,0§-i Keighley Cpn. 14 504 3,826¢ 2,468 8,270
Hastings Opn. .. 26,208 19,722t — 5,576 Kettlowell B, §. 70
Florley and Diei. E. 3. Leeds Corporation .. 135,200 107,702t 27,408
Co. (See Surrey). Leybum E. 8. Co. .. — 280  —
Lewes and Dist. E. 8. Mexborough UD.C. .. 3,920 3,040 889
Co. .. .. .. 3361  — 1,699 1,693 Middlesbrough Cpn. ..  32,000° 30,000t 300 1,700
Peacelaven B. L. and P . = L Mirfleld U.D.C. 5 4,500 2.300t — 2,200
.. 1400 700 — 700 Morley Opn. .. . 6,645°  4.350°t — 2,306
Siiorehamm and Dist. E. Newmil U.D.C. .. 1,220 10248 — 196
L. nad P. Co. .- 6,000 2973t — 3.027 Normanten UD.C. .. 3,600 1,44t — 2,109
Ateyning B. 1. Co. .. 6,208 L1760t  — 4458 North-Eastera B. 8. Cn. (See Northumberland).
Sussex E. 8. Co. 00 2,455 1,042t —_ 1,413 Pudsey Opn. .. . 4,882 700t (i 1,182
Wortling Cpa.. . . 23,000 7,604t 8,939 0,467 Redear Cpn, .. .. 8176 5at0t — 8068
Richmond Cpn. - 1278t —
WARWICKSHIRE. . il =
Birmingham Cpn. .. 200,000 122,000t 28,000 14v000 | Rochdals Gpn .. 31006°  B000F  — 18800
CorsmipiCIn gl b L 0088 ddeit g 21952 | Bearborough Cpn. .. 18,850 10,820t — 8021
cATInglon su ar. TP ors . cdburgh B. 8. Auth. .. 800 220  — 580
e Wi g t 0 s Settle and Dist. B.Co... 3,71 1220t - 2,430
O edtite B B s o ar. See Lei Sheffeld Opn. .. .. 150,355 113,087 - 37,263
RHES L8 o (BceiLalogsteralice) Shipley U.D.C. 9,457  ©5,725% 630 3,052
Midland E. L. tmd P. Co. 9,350¢ 1,850%¢ 800° Bkelton and Brotton
Nuneaton Cpn., o) 12,973 6,6001 3,700 U.D.C. L. 3,204 2.643¢ — 561
Bripyopoar g 0100 @R = Bkipton U.DC. .. 4800 2,300 — 2,200
) q - 0] Slaithwaite U.D.O. 1,510° 800* — 710

SIEWAEIICo) ., 2158 s Speaborough U. 2,700 1800t — 1,900
Sutton Coldfield Cpn... 10,032 2,00t 5,004 Thdesctor B Con L. 1103 - e 253
Tamworth Dist. E. 8. e Wakefleld Cpn. 14,600 13,324t — 1,276

Co. .. .. 00 {See Staflordshire). Weat Riding Automohile
Co. . 4428 a2t — 3,578
WESTHORLAND. Whitby 0.0, .. 3,700 12000 1,847 953
Barrow-in-Furneas Cpn, (See Lnncuhlre) Whitwood U.D.C. o 1,690 205¢ = 895
Brough E. L. Co.§ .. 113 88 York Cpn. .. 30,082 24,000t 3,024 3,058
Kendal Cpn. 4 aﬂs 1535t — 3,000 Yorkshire E. P, Co " p— =4 =
Westmorland nnd Dist. T
B. . 13,000 3,430t — 9,561
Windermere and Dllt. ISLANDS.
HEE ors o BTy 18811 20t Douglas Cpo. (LO.M.). 6,010 1,47«;?' g.oso 1.510
Guernsey States E, B.. . 8,000 89' 601 4.412
Amesbury E. L. and AEEL Tslo of Man E. B. 7,000 1,800t _ 5,200
Gen 8. Co. 500® — 300° 200 1sle of Wight E. L, and
g i o 00" P. Co. .. .. 20,000 10500t — 18,500
Clnclfivn. 970 T30, 360 G.70 Jersey I. Co., Lid. — 4,292 —_ —
DArglunL LI iy = (T 10| Lerwick Opu.(Sheiland) 14056  — 758 617
J 8t. Mary (Bcilly) E. 8.
Balisbury E. L. nud s, Co. P 108 142
Co. S 1924 90 3314 3710 b oo gt o0 50 -
Bwindon Opn. .. .. 18,919 6,378t 6,886 5,655
Tisbury ;f‘[.% (i:) . 628  — 168 480
West Wi and P. } d M h
. 2000 104t — o515 Wales an onmout
Wiiton E. 8. Co., Ltd. . 500 156t — 344
Alerangell E. 8. —_ 130 —_
WORCESTERSHIRE, Aberayron and Dist. E.
Kiddermtuster and Dist. 8. Co. o 400 — 280 140
B. 8, Co(3.W. and 8. Aberdare UDO. .. 12203 10,186 1,000 1,074
Cod .. .. .. 10972 2189t 1,900 6,033 Abortiliery UD.C. .. 6,574 1.6806 1,680 3249
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Total No,
Name of S8upply  of Housc- Number of Householdu
Authority holders on on Without
Totul No. in Area A0, D.o. 8upply.
Name of Supply of House- Number of Households 5
Authority liolders on on Withou Liantairfeehan U.D.O .. 800 595¢ - 205
in Arca A D.C. Supply. Llsugollen aud Dist. E.
L. and P. Co. o 933 - 480 503
Ammanford U.D.C, .. 1,750 1,460t — 280 Liauidloes E. L. Co. .. 700 — 380 314
Bangor Cpn. .. i 2,700 2,6401 = - 160 IManrwat B, 8. Co. .. 1,108 220t 300 b8R
Barry U.D.O, 8,470° 300° = 8,170 Llantarnam U.D.O. .. 1,600° 1,350* — 280
Bedwas  and Machen Machynlleth E. 8. Oo.. . 552 326 -— 226
U.n.C. . 2,000° 1,300* = 700 Maesteg U.D.C, . 5,500 5,400 — 100
Bedellty U.D.O. o 6,074 5,434% — 845 Menal Bridge U.D.C. .. 681° 3v0° = 381
Bethesdn U.D.O. oo 1,600 Soot — 600 MertLyr I, Traction and
Bettws.y-Coed U.D.C. 218 196 - 22 17,112 1,838 3,738 11,498
Borth and Yuyslas E. 8. Milford Haven U.D.C.. . 2,393 — 1,626 67
Co. . 450 -_— 227 223 Monmouth E. Co. .o 1,120 548t i 572
Brecon Cpn . 1,440 —_ 1,164 286 Mountain Ash U.D. Q... 8,120 8,100 -— 20
Bridgeud U.D.C. 5,944 4,013 -_— 1,931 Mynyddislwyn U. .C 3,500 3,200 — 300
ltrvm.mumu and Dlﬂ Neath Cpa. .. 8,000 2,004 - 5,906
8. 4.747 2,764 — 1,088 Newport Opn. . 22,800 13,454t 7,701 1,651
(‘n.erna.rvnn Cpu o 2,300 2,050t -_— 260 Ogmore  ar \l G:\r\v
Cumerpliily U.D.O. o 9,350° 1,100° -— 8,250 U.D.C. 2,600 2,451 — 14
Caeraws I3, 8, Co. _— 115 — — Ogmorc Valley L L. and
Cardiff Cpn. .. .. 44,000 40,842t 1,700 1,488 P, . 3,000 2,800t 200
Carditt RD.C. . . 8,379 3,9601 = 4,419 Osweatry bpn .. (See Slhropshire)
Carmarthen E. 8. Co. 2,740* 1,0° 1,800* 640 YPenarth E. L. Co. 4,750 1151 1,580 2,785
Chepstow E. L. and r Tenmaenmawr U.D. 0 1,300 1.250% - 50
. 1,620 640 980 Yenybemt &, D. C, .. 2,000 1,922¢ - 78
Cohryn ]lnv U-D 0. 7,000 B.692¢ 608 Youtardawe R.D.C. .. 6,800 4,200 -_— 2,600
Counah's Quay U.D.% 1,200 050t 260 Pontypool B. L. & I*. Co. 8,230 2,000 - 6,236
Conway Cpn, .. 3,000 2,85061 495 Pontypridd U.D.0. 9,020 1,750 2.188 4,483
Cwmbran U.D.O. 1,576 1,300 27 Tort Talbot Opn. . 2,803 1,650 == 8,353
Ebbw Vale U.D.C. 6,231 — 807 Porthcawi E. Co. o 1,600° 700° = 800
Ely Valley L. Co. - . 4,000 2.500 1,500 Prestatyn U.D.O. e 1,640° 1,220t — 420
Geliygaer U.D.C. .. 8,877 7,200t 1,677 Rhbondda U.D.C. 5 28,850 15,147 ~— 13,733
Glantawe E. 8. Go. .. == = Rizea U.D.C. . . 4,030 1,7811 —_ 2,254
Gorselnon Ii. L. Co. .. 5,120 2,400t 2,020 Ruthin E. 8. Co. oo 90 -— 730 190
fiawarden R.D.C. .. 7,000 4.5001 - 2,600 Bouth Wales E. I'. Co. . 36,230 22,7774 — 13,473
Lisodrinded Wells Swansea Cpn, .. 38,772 21,403t 500 16,869
U.D. 800 720 89 Tredegar U.D.C. o0 4,100 217 - 3,883
Liandudno U.D.C. 4.600° 1,500° 2,200° 800 West Cambrian P, Co.. . 500° — 400°* 100
Llanelly and Dist, K 8 Wrexbam Cpn. od 5,668 3,052 048 1,666
Co. .. 0o . ,096 6,044t ,000 16,062 Yale E. I. Co. . 2,000 = 1,450 B30
Alerdeen Cpn, 47,000 11,000 ¥ 28,000 Greenock Cpa. .. 28,785 4,001t 4,830 14.961
Arbroath Ik, L. and P, Cv. 4,000 210t 1,364 2,426 Hamilton Cpn.. ., . 9,630 4,200t 500 4,830
Ayrehire, E.B. 74,793 21 o7t 2,344 51,392 Hawick E, 8. Und,
Derwick-on-Tweed. (Ul" (Trban L. 8. Co.) 5,509 —_ 1,394 4,115
ban E.8.Co. bo — 1,250 2,050 Inverness Cpn. 6,959 _— 3,461 3,478
Bluir-Atholl . bo -—_ 60 Kirkcaldy Cpa. 19,200* 2,400° 0° 7,108
Bo’neas Cpnr. . — 841 Kirkcudbrmht C.0. 8,500 2,100t — 7,400
Buckie Cpn. .. —_ 683 g E. 8. 64 81 —
Clyde Valley E. I, Co... £9,159¢ - Lot E. . Co. 33,417 8,400 — 26,958
Coatbridge and Airdrie Motherweil md ch)mw
%.8.Co. 15.000° = 1,250* Cpa. 14,933 = 8,439 6,494
Crieff Electric 8. Co., Ltd. 1,400 -— 236 Musselburgh aud Dist.
Denny and Dunipace F. L, and Traction
D. .. . .. 1,136 687 4 e .. .e . 5 286 22 1,502 3,762
Dusnfries Cpn. 5,845 2,018 2,045 1,782 North Berwick Cpn. .. 1,260 419¢ 841
Dumfriesshire 0.0. . 14,176 8,100t — 9,076 North of Scotland E. L.
Duncan’s E. 8.Co, .. 77 -— 464 513 and P.Co. .. . 3,399 639 2,760
Dundee Cpn. .. 47,836 11,830 - 36,008 Palsley Cpn. .o .. 20,000 15,000t — 5,000
Dunoon and Dist. E. 8. Perth 5 %4 9,384 4,300 6,084
. 300 2,480 -_— 1,820 Peterheud E.8.Co. .. 3,000 350° — 2,650
Edinbursh Cpﬂ- .. H] 133' 38,00u°t 8,600° 63,783 Rothesay Cpu. 2,18 == 1,000 1,713
Ligia E. 8. Co. . — 300 1,700 8t. Andrewe E. 5. Auth. 2,425° = ¥50° 1,475
Fajkirk Cpn. .. . 9 650 4,122¢ 5,228 Scottish Midlands E. 8.
Fife E. F, OCo. 2,519 = l 010 1,608 Co. .. . .. 36,800° 5,600t — 31,300
Focbabers E. Und. 273 — 267 6 Skelmorlie E.B. Co. Ltd, 2,000 00t = 1,800
Fort Augustus E. S 5 —_ — 4 —_ Btirling Cpn. .. .o B,871 — 3,083 L
Fort Willlam E. L. 00 HRO = 400 Storpoway E. B. Co. .. 074 — 119 885
Ulasgow Cpn. . oo 23G,ab0 73,602 35,901 146,882 Tobermory Cpn. . 224 — 131 87
Grartown- DH'SI’CY E.B. Wick 2,085 — 1,396 889
Co. .. . 00 560 -— 200 270 \'lxto\nuhlrt . Co. .. 6,306 1,200t — ‘5,066
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P.M.G. LICENCE

Most people think that the yearly charge
of 10s. made by the Post Office for a listener’s
“licence " is merely a convenient way of
collecting the cost of the programmes pro-
vided each day by the B.B.C. To a certain
extent this is perfectly true. but it is not the
full story.

The use of the ether for the purpose of
wireless ‘telegraphy and telephony is part of
the vast monopoly of postal communications
(including the ordinary telegraph and tele-
phone systems) vested by law in the Post-
master General. No one in fact is entitled
to use the ether, either for the transmission
or reception of wireless signals of any kind,
without the formal permission or ** licence *
of the P.M.G. This was the case long before
the introduction of the present Broadcasting
service, and the position remains the same
to-day.

Of course, in practice, by far the larger
part of the revenue collected by the Post
Office under this head goes to maintain the
B.B.C. in active operation, but whatever
surplus is diverted into the Treasury coffers
goes there properly and legally as a rent
or profit made by the P.M.G. out of his
monopoly powers over the ether.

Conditions of the Licence.

The present P.M.G. licence covers the use
of one or more broadcast receivers in the
same household. It does not, however,
cover the use of a separate receiver by a
lodger or sub-tenant in the same house.
Similarly the occupier of each flat in the same
block of buildings must take out his own
licence.

If the possessor of a wireless aset supplies
low frequency current over wires to a loud
speaker in an adjacent house, the owner of
the loud speaker must take out a separate
licence. In the case of a local relay service
which supplies a large number of subscribers
by means of wires from a central receiving
station, the owner of the service must take
out a special licence, whilst each subscriber
must pay 10s. & year for the P.M.G. licence
over and above the cost of the service
itself,

The P.M.G. licence covers the use of one
portable set, in addition to a set permanently
installed in the household. Such portable
set must, bowever, be operated only by the
licensee or by a member of his family residing

in the same house, who must carry the
licence with him for inspection if required.

The receiving set must not be used in such
a manner as to cause * interference,” i.c.,
the valves must not be allowed to oscillate.

The licensee must not use his set to inter-
cept messages other than those broadcast
for general reception. If he does happen to
overhear any private messages he must not
reproduce or make any other use of them.

Every receiver is liable to inspection by
a duly authorised official of the P.M.G., who
must, however, produce an official card of
identification if required.

The licence is not transferable. Any
permanent change of address should be
notified to the Postmaster of the new district.
A temporary change of address need not be
notifted.

A notice is now inserted on each licence
warning listeners who use mains-driven sets
not to make any direct connection between
the electric supply mains and the aerial.

It has also been agreed that a dealer may
supply a set on approval for fourtcen days
without it beiog licensed, provided he keeps
a record showing the name and address of
the prospective purchaser, and the dates of
delivery and completion of sale.

A dealer whose shop is part of his house
has to take out a licence for his demonstra-
tion receiver, as well as the licence for his
family receiver. The shop installation is a
‘¢ separate receiving station.”

Naturally, demonstration receivers in lock-
up shops must be licensed just the same.

The P.O. listening licence position regard-
ing car-radio was the subject of a question
in the House of Commons.

In reply, Sir Kingsley Wood, then the
Postmaster-General, said :(—

““ A wireless licence covers the regular use
of wireless receiving apparatus at the address
shown on the licence, and also the occasional
use by the licensee (or a member of his
household) of a portable receiving set at
another place, whether in a house, or in the
open air, or in a motor-car. The licence
must be carried by the person using the
portable set.

““The concession in regard to portable sets
does not cover the use of a wireless set which
is permanently fitted in a motor-car. A
separate licence must be ogbtained for such a
set, and must be carried in the car.”

Accumulators
Causeway,

Camel
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LICENCE

The A.4 agreement, which is the latest form
of licence to manufacture issued to set makers
in this country, is offered by the British
‘Thomson-Houston Co., Ltd., Electric and
Musical Industries, Ltd., Marconi’s Wireless
Telegraph Co., Ltd., Standard Telephones
and Cables, Western Electric Co., Ltd., and
the Hazeltine Corporation.

The agrcement covers radiograms as well
as receivers and is designed to supersede
both the A.8 licence and the R.G.2.

It is a licence agrecment to continue until
August 28th, 1938, and covers the manufacture
and sale of broadcast rcceiving apparatus in
Great Britain, Northern Ireland, the I.F.S.,
Channel Islands and the Isle of Man for private
and domestic use only with the exception that
the use of radlo sets and radiograms is permitted
in public-houses, hotels, cafés and small dance
halls not being attached to a theatre or cinema.

Except as stated above the use of broadecast
apparatus for revenue earning purposes is pro-
hibited. »

Export is not permitted without the consent of
the licensors.

The licence covers kits as well as complete
receivers and a clause concerning British radio
licence conditions in this country stipulates that
all companles or firms directly or indirectly owned
or controlled by the licensce shall, if engaged
in any fleld of business to which the licence is
applicable, accept licences from the grantora.

No permission is included in the licence to
manufacture or sell valves, loudspeakers or

levision apparatus, and manufacturers are

ound to use British-made apparatus.

The royalty on rcceivers is 2s. 6d. per valve
holder, the expression valve meaning in the case
of multiple-valves that covery cathode-anode
strcam shall be decmed to be one valve. The
royalty on kits is 1s. 6d. per valve with the same
proviso applying in the case of multiple-valves.

In the case of radio gramophones, in addition
to the above royalty, there i8 & further single
payment of 28. 6d. over and above the per vaive
royalty, while in the case of kits of parts intended
for assembly into radiograms, there is also a
further additional final sum of 2s. 6d. over and
above the 1s. 6d. per valve royalty.

No royalty is payable in respect of a battery
eliminator incorporated in a broadcast roceiver
or radiogram.

A minimum royalty of £150 per annum is pay-
able and licensees may not manufacture sets for
sale except under their own trade-mark or trade
name.

The royalty on eliminators sold separately is
28. 6d. per valve or equivulent of a valve.

To the scale of royalty as set out above a form
of rebate is applied, to come into operation when
the licensee pays & sum of £1,800 to the Pool.

This sliding scale rcbate does not apply to the
singlo payment of 2s. fd. due in the case of radlo
gramophones.

The rebate is of such a nature that the scale
ends at a point where the actual amount of
royalty due, after deducting the percentage rebate,
dr(ﬁpgs to 1s. in the case of sets or 6d. in the case
of kits.

In actual practice, while the per valve royalty

ja manufacturer whose actual payment to the
Pool is £1,800 per annum remains, therefore,
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at the standard rate per valve of 2¢. 6d., a
manufacturer whose total payment to the Pool
on this standard scale would amount to £9,000
would receive such a rebate as would reduce his
per valve payment to approximately 1s. 5d. and
the actual net sum from £9,000 to £5,000,

No schedule of patents is incorporated in the
licence, but the following is a list of the principal
patents, including those of the Hazeltine Cor-
poration, which are held at the moment by the

Pool.

Patent No. 275 of 1915 covering the push-
pull amplifier (recently extcnded by order of
the Higzh Court until January, 1935) is still on
the list, as well as No. 15448/15 relating to the
use of a centre-tapped fllament for raw A.C.
valves, which was similarly given a fresh lease of
life up to November, 1935.

One or two of the scheduled patents are
due to expire within the next year, ineluding
one of the earliest superhet patents, No. 1351177,
but the rest have still a long term to run.

The well-known *‘Craft’’ patont, covering
the basic principle of the radiogram, the Rice-
Kello€v ﬁatent,s for moving-coil speakers, and
the illans tone-compensating circuits are,
of course, carried over from the old RG2 to
the new A4 agrecment. In addition, there
are circuits covering forms of automatic grid
bias, the use of the loudspeaker field coil to
assist the eliminator ‘ smoothing,” and a D.C.
sus)ply unit with means for applying out-of-phase
voltages to compensate for hum.

The following s a short analysis of the patents
now included for the first time, and not previously
scheduled, either in the RG2 or A3 agreements.

No. 259664 (Western Eleciric Co.), July 14,
1925.—Part of the output from the second
detector of a superhet is diverted through a
tuned circuit and ted to an auxiliary amplifying
valve, which passes the amplified current to a
rectifier. The direct-current voltm{ze developed
across a resistance in the Plate circuit of the
Iatter is used to control the grid bias of one or more
of the high frequency valves in accordance with
the strength of the incoming carrier.

No. 283120 (British Thomson-Houston), January
3,1927,—In a * straight '’ circuit the output from
the second H.F. valve is fed to a detector. The
plate circuit of the detector includes the primn
of a low-frequency transformer and, in reries wit)
it, » high resistance. The latter is in the input
circuit of an auxiliary valve amplifier, the D.C.
output voltage from which is applied directly to
bias the grids of the H.F. stagcs. The auxiliary
valve may be dispensed with, and the D.C.
voltage may be used to bias the grids either of
the preceding H.F. stages or of the following

L.F. stages.

No. 372158 (Marooni’s Wireless Telegraph Co.),
July 7,1930.—* Quiet *’ autoynatic volume control.
The loudspeaker I8 cut out of circuit so long as the
desired programme falls below a certain strength.
This eliminates undesirable background ‘‘ noise *
during the operation of tuning. The anode circuit
of onme of the intermediate-frequency valves
includes & time relay so adjusted that a short-
circuiting resistance is connected across the
loudspeaker input until the signal being tuned
in reaches a certain level of strength. The short-
circuit is then removed and the loudspeaker auto-
matically comes into operation.

No. 8377307 (Marconi’s Wireless Telegraph Co. ;
G. Mathieu ; and G. A. Isted), March 28, 1931 ,—
The rectified voltage from the second detector
valve of a superhet is applied in the first instance

Weeks
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to regulate the bias on the first detector valve
only ; next, if necessary, to control the output
of the intermediate frequency valve; and then,
in succession, the frequency-changing valve and
the H.F. amplifier. The A.V.C. rectifier may be a
diode valve arranged in parallel with the second
detector.

No, 381847 (Marconi’s Wirsless Telegraph Co.),
March 21, 1931.—The A.V.C. voltage is derived
either from a double-diodo-triode valve, or from
an ordinary triode valve in which the cathode
and grid are used to rectify the signal voltages,
while the cathode and anode act as a second pair
of electrodes to rectify the carrier-wave. ‘The
rectified carrier voltage is fed back to tho grid of
the preceding valve for A.V.C., whilst the audio-
frequencies are applied to a resistance in the grid-
cathode circuit, and, after passing through the
valve in this form, are fed forward to another
stage of L.F'. amplification. The arrangement can
bhe used to give *‘ quiet ”’ or *delayed’” A.V.C.
by preventing the development of any D.C.
carrier voltage until the signal renches u definite
level of strength. :

No. 393318 (Marconi’s Wireless Telegraph Ca.
and R, M. Armstrong), December 2, 1931.—
Part of the rectified carrier-wave is used to vary
the voltage applied to the screening-grid of a S.G.
valve in such a way as to increase its etfectivo
amplification-factor as signal strength falls off
and vice versa. Part of the resistance across
which the A.V.C. voltage is developed may consist
of the anode-cathode path of an auxiliary valve.

OTHER PATENTS.

Ganged Tuning Control.-——No. 221868 (Western

Electric Co. and G. H. Nash), June 19, 1923.—
Covers the use in a receiving set of a number of
variable tuning condensers which are mounted
coaxially, but not on the same shaft, and so locked
together that the rotation of one from a single
control knob simultancously etfects the rotation
of the others.
. Anti-Reaction Cirouit.—No. 260036 (H. J.
Round), July 20, 1925.—In order to oliminate
reaction due to interelectrode capacity, the usual
anode ** balancing *’ inductances consist of various
colls, some wound in the ordinary way, whilst
others are astatically wound, i.e., so that there is
no_cxternal magnetic field.

Sereening.—No. 285020 (British Thomson-
Houston), February 8, 1927.—Covers the use of
*“ purtition *’ screening in the case of sorecn-grid
amplifiers. Tho input and output circuits aroe
vpreferably arranged on opposito sides of the same
gﬁruti%n, the bulb of the valve extending part way

rough.

Automatic = Grid-bias.—No. 348540 (5. J.
Anderson), February 12, 1930,—** Free ** grid bias
is obtained by using the voltage drop across one of
the usual anode impedances. For instance, the
D.O. voltage developed across tho primary of an
ordinary L.F. coupling-transformer is used to bias
the grids both of the detector and the following
L.F. stage.

Remote Tuning Control.——No. 855706 (Mar-
coni’s Wireless Telegraph Co. and A. T. Witts).—
The tuning condensers of & receiving set are
controlled from a distance through a potentio-
meter knob, which varies the resistance in a
oircuit, comprising a solenoid, and so alters the
position of an armature moving in and out of the
8olenoid. The armature is coupled to the moving
plates of the condenser through a spring-con-
trolled plunger, which prevents any movement of
the condenser plates whon the solenoid is de-
energised.

Straight-line Amplifier.—No. 358932 (Mar-
coni’s Wireless Telegraph Co.; H. J. Round ;
and P. K. Turner), June 12, 1930.—The grid and
cathode of a valve of hich mutual conductance
are tapped across & small portion of the induc-
tance of a tuned circuit, which is also lightly
coupled to the plate circuit, the degree of reaction
being such as to reduce the damping practically
to zero. The respomnse of such & circuit to
impressed signals is substantially linear.

Frequenoy-correcting  Circuits.—No. 370300
(N. M. Rust), December 24, 1930.—~Covers the
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use of induclance, rosistance, and capacity
networks for ocorrccting variations in ourrent
frequency or phase, and compensating for
attenuation.

Band-pass Circuits.—No. 393983 (N. P. Hinton).
—A varlably-tuned band-pass input or coupling-
circuit which has two resonant frequencies at each
setting (double-humped curve), and a constant
difference between these two frequencies at all
points within the tuning range. The two circults
forming the band-pass are cross-connected, so
that there is always a tuned ° series’’ elrcuit,
together with & second tuncd * figure-of-eight *’
circuit. The arrangement is suitable for ganged
ocoutrol, and more particularly for coupling the
signal and local oscillator circaits in & superhet
receiver. .

The Hazeltine Corporation’s list includes one
patent originally issued to Mr. Scott Taggart for
an early neutrodyne dovelopment, and certain
others issued to Messrs. Loftin and White for
couplings designed to ensure a constant ampli-
tication over the entire tuning rango of a set.

Broadly speaking, tho inventions fall into threc
main groups, the first relating to constant
amplification, the sccond to methods of ganging
for single-knob tuning control, and the third to
neutrodyning. The remainder are chiefly con-
cerned with constructional details.

As they were originally intended for the
American rathor than the British market the
circuits are not, as a rule, designed to cover both
medium and long-wave ranges. There is,
however, evidence of a far-sighted appreciation
of the problems of ganged tuning and automatic
volume control.

The first-mentioned group is probably the most
important at the prescnt time. It covers various
methods of ensuring constant coupling, and
thercfore constant amplification at different
frequencies, together with other advantages,
such as increased stability and simplified control.

‘The patents concerned are :—

256644, issued to S. Y. White.

256967, issued to S. Y. White.

259613, issucd to Hazeltine Corporation.

263804, issued to E. H. Loftin.

273639, issued to Hazeltine Corporation.

297723, issued to Hazeltine Corporation.
© 315399, issued to Hazelline Corporation.

The constant-coupling circuit usually idontified
with the names of Loftin and White consists of a
magnetic coupling combined in additive phase
with a capacity coupling. That is to say, the
two separate couplings aro so proportioned aes
to give a constant total transfer of encrgy through-
out the whole tuning range.

The first patent 256644, describes this coupling
as applied between the aerial and the input to a
valve amplifier. The other two patents, 256967
and 263804, cover the same principle as applied
to intervalve couplings. In addition to maintain-
ing a oonstant energy transfer, the coupling
counteracts any tendency to instability caused
by the inter-electrode capacity of the valve.

. With this type of coupling, the plate circuit
ia not purely inductive, but contains a capacit;
element, and also the resistance of the tune
circuit at resonance.

In general, resistance or inductance im the
plate circuit creates a positive feed-back, while
a capacitative plate eircuit produces the opposite
effect, the change from an inductive to a capac-
itative load reversing the phase of the oscillatory
voltages. With an inductive load, the resultant
feed-back to the grid is in phase, while with a
capacitative load it is out of phase with the input.

By combining the two offects, the feod-back
can be adjusted either to zero or to any desired
amount necessary to obtain increased ampli-
fication, while, at the same time, maintaining
stability. In actual practice one of the magnetic
couplings is usually adjusted by the manufacturer
before sale, 8o that the receiver cannot be made
to osoillate at any point on the tuning scale.

Patents 273639 and 315399 cover an alterna-
tive system of constant coupling, more suited
to mass production. By analysing the rosponse
curves of an ordinary amplifier it is shown that

“CAMEL"—The right hattery at the right price
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the required effect can be secured by means of
a mixed inductive, and capaoity coupling in
combination with a choke-fed ve, the whole
output circuit, including the choke, being tuned
to a wave-length slightly longer than the longest
to be received. )

The tuned circuit, as a wholo, has a capacitative
reactance, and the transformer primary an
inductuance reactance to the valve output, causing
the currents in the two windings to be in opposite
phase. The amplification is, in fact, maintained
constant throughout the tuning range entirely
by the design of the primary ecircuit. The
moving vanes of the condenser in the secondary
circuit can therefore be earthed, to facilitate
“ﬁganéing ” and to climinate hand capacity
offects.

Patent No. 259613 covers tho use of differently
designed transformers in a multi-stage amplifier.
Thoe first-stage transformer is, say, most etficient
at oue wave-length, while the transformer in the
next stage is made more efflcient at another wave-
length, the result being that the overall efficiency
lis tept substantially constant for all wave-

engths.

Patent No. 297723 dlscloses & constant ampli-
fication receiver, in which the valves are neu-
trodyned by split primary transformers, the
primary, neutralising and the secondary induc-
tances all being variable, while the coupling to the
secondary is contro}le«f by means of movable
screcns. All the variable components are ganged
to speclally designed tuning-condensers in such
a way as to maintain constant amplification at all
points on the tuning scale.

To avoid the difficulty of ganging the aerial
circuit, the input to the first valve is made
aperiodici. i

The next group relates to methods of ganging
for tuning comtrol, and comprises the following

patonts :

250162, issued to 8. Y. White.

250969, issued to Hazeltine Corporation.
252691, issued to Hazeltine Corporation.
312354, issued to Hazeltine Corporation.
314070, issued to Hazeltine Corporation.

Patent No. 250162 describes a solf-contained
speaker set with some interesting ganging features.
Trimnming condensers are used to secure reson-
ance at the lowest wave-length to-be received,
whilst at the highest wave-longth special plates
are provided on the tuning condensers to allow
the rate of change of capacity to be varled in ordex
to secure uniformity. e O ry aerial is
replaced by a metal plate inserted at the bottom
of the speaker compartment, the screens and
batteries serving as a counterpoise earth. If an
external aerial is used, any variation in capacity
is comnpensated by a series condenser.

Circuits of the reflex type where the same
valve is used to amplify at both high and low
frequency are concerned in patents 250969 and
252691. By using an untuned aerial two advan-
tages are gained. First, re-radiation is prevented,
and, secondly, the difficulty of ganging is over-
come.

In No. 312354 tho aerial tunin%-coil is made
sufficiently large to tune to a wavelength slightly
longer than the jongest wave to be received, and
is only loosely coupled to the secondary. The
aerial is thus kept inductively reactive over the
whole tuning-range, and does not reflect capacity
into the coupled secondary eircuit. 'This secures
the following advantages: (1) The uorial con-
stants are less critical than with the usual aper-
iodic aerial; (2) the acrial tuning favours the
longer waves, which ordinarily are the lecast
amplified ; and (3) the only component affected
by * ganging >’ is the acrial tuning-coil and not
the tuning condenser, which moans lcss cost.

PROBLEMS OF GANGING.

The problem of ganging when using a {rame
acrial_and without employing large trimming
or padding condensers, which restrict the tuning
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range, i1 touched on by patont 314070. The
required object is achieved by making tho
inductance of the frame equal that of the tuning
coils, the larger distributed capacity of the loop
belng reduced to that of the other tuned circuits
by connecting a part only of the frame across
the input to the first valve.

The third group of patents covers various
mothods of neutrodyning, or balancing-out the
effect of inter-electrode capacity iuside the valve.

Since the introduction of the screened-grid
amplifier the value of the neutrodyne has fallen
off as far as the modern receiving set is concerned,
but the princii)le still has important applications
in other directions.

The neutrodyne patents are contained in the
following list :—

2179171, issued to J. Scott-Taggart.

222894, issued to Jaokson-Mellersh (Inde-

pendent Radio Manufacturing, Inc.).

222895, issued to Jackson-Mellersh (Inde-

endent Radio Manufacturing, Inc.).

223181, issued to Jackson-Mellersh _(Inde-
pendent Radio Manufacturing, Inc.).

240114, issued to Hazeltine Corporation.

248389, issued to Hazeltine Corporation.

248311, issued to Hazeltine Corporation.

256649, issued to Hazeltine Corporation.

264304, issued to A. E. White (Thermodyne

Research Lab., Inc.).

The earlest of the serfes is 217971, which was
originally issued to Mr. John Soott-’l"aggarb. It
covers the use of a supplementary condenser
inserted in parallel with the grid-anode capacity
of tho valve, as well as a neutralising condenser.

_The others are of American origin and include
No. 222895, which is the first to describe * split
primary ** neutralising with maximum coupling
between the primary and neutralising windings.
It also refers particularly to the use of screecning
and the employment of sheathed leads as a
refinement in stabilising.

It depends upon the use of a °‘ balanced’’
bridge, the arms of which are made up of the
anode-grid capacity C1, the neutrodyne condenser
NC, and the inductances 1.1 and L2. The input
is applied across the diagonal AB, whilst the
output is taken from the opposite diagonal CD,
so that Auoctuations in one cannot affect the other
so long as the bridge is balanced.

Patent 222894 applies the neutrodyne idea to
an input coupling between an aerial and secondary
circuit. Im No. 223181 the turns ratio of the
neutralising and the primary windings is made
cqual to the ratio of the grid-anode capacity
to the neutralising capacity, and Nos. 240114 and
248389 relate to neutrodyning by capacitative
elements only, with the object of maintaining
a more exact balance at all frequencies.

The last three patents in this series disclose
features of more modern interest. For instance,
248311 describes the decoupling of the H.T.,
L.T. and G.B. supplies in a neutrallsed receivor.
Resistance-capacity decoupl combinations
are used, and the necessity for the scparate
screening of each stage is recognised.

No. 256649 covers a method of arranging the
components and of a rcceiver in such a
way that the mutual capacitative couplings
automatically give a neutrodyne ocifect.

The plate circuit of a valve i3 arranged in
264304, to give a capacitative step-up by applying
the anode voltage across one of a pair of series
condensers used to tune the output inductance.
The arrangement also reducos the oscillating
voltage between the anode and filament, and so
diminishes fcedback to the grid.

The remaining patents mostly relate to various
getz_nl improvements in components and circuit

esign.

Patent 229625 covers a neutrodyne condenser
formed of a wire and insulating sleeving, with a
sliding tubular electrodo for adjustment.

No. 231820 aims to reduce the magnetic
coupling between adjacent coils by setting them
with their axes parallel and inclined at an angle
of 55 degrees to the line joining the centres of the

coils. .
No. 238256 is for a method of mounting a

quality accumuliators at
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coil on a tuning condenser by means of short
brackets, and 252315 is for a valve-mounting
in which the connecting leads form the sole
support for the valve. The leads consist of
spring strips flexible in both the horizontal and
vertical planes.

The improvement of sclectivity is the aim of
253146. The idea is to make the primary wind-
ing of the coupling-transformers smaller than the
calculated optimum value, so that the impedance
of each tuned circuit, as presented to the valve,
is less than the anode impedance.

There remain two patents which fall outside
the groups already mentioned.

Patent 293462 covers various Improvements
in automatic volume control, including the use of
o meter to give a visual indication of resonance.
The use of a two-electrode valve as a detector
and for obtaining a biasing voltage for the high-
frequency valves, is described, as well as the use
of the ordinary type of detector valve for the same
purpose. Both systems are designed to prevent
uuctuations in the mains supply voltages from
affecting the output. Volume control may also
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be applied by varying in the fllament current
in & mains-driven set using serles-connected
valve filaments. |

The elimination of hum is the object of the
next patent. No. 304309 covers the use of a
Wheatstone bridge filter for suppressing dis-
turbances in the supply circuits of a valve
ampllfier. A ‘‘ balanced bridge '’ is formed of
the anode-cathode path of the valve, a choke
or resistance and two condensers. The output
is taken from the dingonal A, B joining the plate
of the valve to the mid-point of the two con-
densers, while the H.T. supply is inserted across
the opposite diagonal. )

A8 long a3 the bridge is balanced, voltage
fluctuations in the H.T. supply cannot affect
the speaker, which Is across the opposite diagonal
of the bridge. Similarly, any mains hum, or any
current from other valves passing through the
common H.T. sumglly, cannot affect the output.
The arrangement therefore eliminates any form
of low-frequency distortion, such as * motor-
boating,’”” or * hum,”” due to incomplete
smoothing.

PHILIPS—MULLARD LICENCE

The terms of the Philips-Mullard agrce-
ment offered to manufacturers of radio
sets was announced in May, 1933.

The text of the agreement follows broadly
the general lines of the old A.3 and R.G.2
licences issued by the British Pool.

The initial period of the agreement is
two years from June 1, 1933. If not pre-
viously terminated by six months’ notice
before June 1, 1935, it is to continue on a
yearly basis.

Fifty-seven selected patents are scheduled
and the amount of the royalty payable
is fixed at 1/6 per valve holder with a
proviso that in the case of multi-valves the
rate is 1/6 for the first funetion of the
valve and 1/- for every additional function.

The royalty is subject to a sliding scale
of rebate. This rebate varies from a mini-
mum of 4 per cent. on a payment of £1,500
to a maximum of 62 per cent. on a payment
of £30,000.

The patents listed vary from the earliest
which dates back to July, 1926, and is due
to expire on July, 1942, to a patent which
normally would remain in force until June,
1947,

The well-known pentode patent is of
course included. )

Actually 50 of the patents are scheduled
on the part of Philips Lamps and seven
by the Mullard Radio Valve Co.

A clause of special interest in the licence
states that it is the intention of the licensors
to maintain the scheduled patents free from
infringement by third parties, to indemnify
licensees from all actions for infringement
by third parties and to furnish technical
information and assistance to enable
licensees to manufacture and use their sets
to the best advantage. A selection of the
patents scheduled includes:

287968, Mullard.—Pentode valve patent. Covers
any three-grid samplifier in which the grid nearest
the anode is directly connected to the cathode
80 as to be maintained continuousiy at cathode

otential. Also claims various arrangements

esigned to prevent a rise in screen-grid current
when the anode potential falls below that of the
screening grid.

361450, Mullard.—Indirectly heated dlode
rectifier combined with a triode amplifier in
which means are provided to prevent the amplifier
from working on an unfavourable part of the
curve. A condenser connected between the
grid and cathode of the amplifier is shunted by
a registance, and the capacity of the condenser
is made such that no H.F. potential occurs
between the rectifier cathode and either the grid
or cathode of the amplifier.

347018, Philips.—A full-wave grid-leak rec-
tifler valve, baving two grids (at least one being
provided with a grid condenser), in which both

ds are connected to the common input cirouit
at points sufficlently out-of-phase to counteract
any tendency to anode rectification.

323823, Philips.—Back-coupled amplifier for
A.C. voltages at high or low frequency, or for D.C.
Distortion is prevented by feeding back to the
grid an out-of-phase component tapped off
from a shunt resistance in the output circuit.

. 341403, Philips.—Pentode circuit designed to
limit the high-note response and to prevent
excessive voltage on the anode. The primary
or secondary of the coupling transformer is
shunted by a high resistance; or the resistance
may be inserted in parallel with the loudspealer.

358861, Philips..—Automatic volume control
by utilising the bias derived from a grid-leak
detector through a resistance connected between
the grid of the detector and a point situated on
the cathode side of the grid circuit of a preceding
H.F. amplifier.

381907, Philips.—Superhet set in which the
coupling between the I.F. stages consists of a
tuned series circuit, connected between a step-
down output transformer and a step-up input
transformer.

384583, Philips.—Superhet in -which the local
oscillator is inductively back-coupled between
ite grid_and plate, but is capacitatively coupled
to the H.F. input valve and to the first detector,
8o that the energy transferred to the grid of the
first detector is kept constant over the whole
tuning rango.

“CAMEL” makes all types and sizes, write
for lists



18

Tlhe Broadcaster Trade Aunnal, 1936

THE INDUSTRY AT LAW

Summary of the Year's Actions

Patents

Pentode Valve : Mullard Appeal.—TIn the Court
of Appecal, before tho Master of the Rolls and
Lords Justices Romer and Maugham, the Mullard
Radio Valve Co. d., appealed against tho
judgment of Mr. Justice Farwell in the Chancery
Division dismissing an action against the Philco
Radio and Television Corporation of Great Britain,
Ltd., and others.

The Mullard Company originally claimed an
injunection restraining infringement of their
patent No. 287,958 of December 24, 1926, relating
to ‘ improvements in or relating to cirenit
arrangements and discharge tubes for amplifying
electric oscillations.”’

CASE FOR PATENTEES :—Sir Stafford Cripps,
K.C., for the Mullard Company, said that Mr.
J ustice Farwell found that the patent was mvahd
go far as the second claim was concerned. The
first claim dealt with a circuit in which a certain
type of valve was used, and the second claim
with the valve itself. 1t was alleged that the
second claim had been infringed by certain valves
manufactured by the Philco Company. Notice
of their intention to challenge the validity of the
first claim had been given by the Philco Company.

Sir Stafford Cripps explained that it had been
said that the second claim was not valid because
it was too wide, and also that there was no
difflculty in constructing the valve. Although the
judge said that it was a surprising idea that a
valve could be made which operated in this way,
he took the claim to refer merely to the mechanical
construction of the valve, and he said there was
nothing surprising or diffieult in making this
valve, and there was no invention.

Evidence as to the characteristics of the
pentode was then given, and Counsel mentioned
that the utility of the patented valve was not
disputed.

Replying to Lord Hanworth, Sir Stafiord said
that the second claim was wlxouv independent of
the first claim. The valve was not only useful in
the patent sense, but was being widely used in
the commercial sensc.

Sir Stafford Cripps further explained that the
second claim was for a valve having at least three
auxﬁim-y electrodes hetween the cathode and the
anode.

Referring to Capt. Round’s specification, which
was alleged to anticipate the pentode, counsel said
it showed a valve with five or more electrodes in
it, and the valve was indicated by the description
to be a multiplication of triodes in its operntion.
In no case was the grid nearesv to the anode
directly connected to the cathode, and couusel
submitted that the specification could not be an
anticipation of the plaintiff’s nt.

As long ago as 1914, said Sir Stafford, the fact
that secondary emission mizht affect the various
currents in a valve was known, but nobody
discovered how to remedy the admitted defects
in the triode amplifier prior to the date of the
plaintift’s patent.

CASE FOR THE RESPONDENTS :—Mr. J. White-
head, K.C., for the respondents said that Mr.
Justice Farwell held that the claim was too wide,
having regard to its want of limitations, to have

any conceivable subject matberl-i and to have

required any inventive step at a
“Tt is enough for me to say that it is wide_{.
enough to negative the possibility of an inventive3a

You will never have
sell

step.’”’ added Mr. Whitehead. “ The claim may
include an inventive step, but it has gone far
beyond that. An invention might be required
for the solution of a particular problem, and if
the claim had been limited to that there would
have been a possibility of it being valid, but the
claim includes not only that, but much beyond it.’?

It sets out to cover a certain kind of valve, as
an article of commerce, entirely without regard
to its particular use. The claim is not even
limited to an amplifier nor confined to a DPentode.
There is no explanation of the utility in using
multigrid valves, or in picking out the potential
on one particular grid, apart from the circuit
arrangement covered by the first claim.

Mr. Trevor Watson, K.C., followed : Taking
eléctrical facts known at the time, there is no
particular rcason shown by the Patentees—on
whom the onus lies—why the obvious method of
limiting the effects of secondary emission should
not at least, already have been tried, seeing that
the operation of the screen id valve had beey
completely described by Hull and Williams. An
invention may be wider than the particular
solution descrlbed but not wider than the problem
the patentee sets out to solve. A claim which
covers more than has been invented is generally
inconvenient and hurtful to trade and is therefore
barred by the Statute of Monopolies.

JUDGMENT :—The appeal was dismissed with
costs on the ground that claim 2 (which covers
the pentode valve by itself, apart from any
circuit in which it is used) was too wide, and was
wenting in subject-matter. Claim 1 was not
invalid, and costs were given to the appellants on
this pa.rticnlar issue.

In his judgment the Master of the Rolls (Lord
Hanworth) said : Claim 2 is not limited to any
particular ecircuit or to the solution of any par-
ticular problem. It covers a multitude of valves
with no necessary relation to the inventive
step set out in the first claim. Ithasalready been
laid down that an invention must be novel and
useful, and the spccification intelligible. Also
the speciﬁcs.tlon must not attempt to cover more
than the inventor has actually discovered. If
it does the patent fails. ¥For these reasons I
agree with Mr. Justice Farwell tbat claims 2
and 5 cannot be sustained.

Lord Justice Romer in agreeing with the Mnster
of the Rolls, pointed out that claim 2 would be
good if it had been_conflned to an amplifier in
which the screen-grid current was prevented from
increasing at the expense of the anode current by
the use of a fourth electrode inscrted near the
anode and connected to the cathode. But as it
stands the claim covers a wide and unexplored
fleld in which other workers might continually
find themselves embarrassed and hindered by the
existence of the claim, without having received
from the patentee any adequate cousideration.

Lord Justice Maugham also concurred that tle
appeal must be dismissed.

A further appeal in this matter is now pending
in the House of Lords.

Price-Cutting

¢ Ultra *’ Injunction.—In the Chancery Divi-
sion, Mr. Justice Bennett, heard a motion by
Hocbohm G.m.b.H. and Ultra Electric, Ltd., for
an interim injunction restraining C. I]l]lson,
trading as Coates and Co., at Albert Street,
. Harrogate, from celling plaintiffs’ sets at prlces

the ‘hump’ while you
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lower than the minimum Tretail prices fixed by
the plaintiffs was mentioned.

Sir Stafford Cripps, K.C., for the plaintiffs,
stated that the parties had arrived at a settlement.
The defendants consented to the motion being
treated as the trial of the action, submitted to an
injunction during the life of the patent, and
agreed to pay the costs as between solicitor
and client and one guinea by way of nominal
damages.

His lordship said there would be judgment for
plaintiffs, by consent, in the terms agreed.

Mullard Action to Maintain Prices.—An action
by the Mullard Radio Valve Co., Ltd., v. H. A.
Epton was heard before Mr. Justice Clauson in
the Chancery Division.

Mr. R. Burrell, for the company, stated that
the action was for infringement of patent by the
sclling of their valves below the stipulated price.

The defendant appeared in person and con-
sented to judgment being entered against him
in the terms specified in the motion for judgment.

A SECOND ACTION :(—In a similar action by
the M.O. Valve Co., Ltd., against Mr. Epton,
Mr. P. Bevan, counsel for the company, asked fox
an injunction to prevent the infringement of
certain letters patent by thc selling of valves
under the stipulated price.

Mr. Epton, who appeared in person, consented
to judgment being entered against him in the
torms specified in the motion for judgment.

Miscellaneous

Use of Trading Name.—In the Chancery
Division after a two-day hearing, Mr. Justice
Clauson granted Radio Rentals, Ltd., Regent
Street, London, W., an injunction restraining
entals, Ltd., Balham Road, Lower Edmonton,
from trading under the style of Rentals, Ltd., or
any other style resembling Radio Rentals, Ltd.

Damages were fixed at 30 gns.

T. N. Cole v. ‘“Ever Ready’’: Disputed
Agreement.—Procedure summeonses in an action

y Mr. T. N. Cole against the Ever Ready Co.
(Great Britain), Ltd., 8ir James Hamet Dunn, the
Dean Finance Co., Ltd., and Mr. John S. E. Todd,
came before Mr. Justice Crossman in the Chancery
Division.

Mr. Cyril Radcliffe, for Mr. Cole, said that
four separate defences to the action had been
put in, and his application now was for certain
partioulars in connection with the defences.

Mr. Justice Crossman made an order that some
of the particulars should be given.

The question in the action, said Mr. Radcliffe,
was whether an undertaking contained in a letter
was enforceable or not. Mr. Cole was asking in
the action for a declaration that the undertaking
was void.

It was pleaded by Mr. Cole, continued Mr.
Radcliffe, that he was the owner of 200,000 fully
paid £1 ordinary shares in Lissen, Ltd., a company
of which ho was managing director. He was
introduced to Mr. Todd, a partner in a firm of
stock and share brokers, who, it was pleaded, told
Mr. Cole that he was acting for Sir James Dunn,
who offered to purchase Mr. Cole’s Lissen shares
at 40s. a share.

IN RESTRAINT OF TRADE :—The offer was
subject to & stipulation that Mr. Cole should not
take part in any form of competitive activity for
five years after leaving Lissen, Ltd. A letter
was signed by Mr. Cole containing such an
undertaking.

Sir James Dunn acquired 190,000 shares and
subsequently, according to the pleading, the
Ever Ready Co., Ltd., agreed to purchase 170,000
of his 190,000 shares at 50«. a share.

The Ever Ready Co., Ltd., said Mr. Radcliffe,
came into the matter as assignees of the benefit of
the undertaking. Mr. Cole contended that the
undertaking was a contract in restraint of trade,
and in the circumstances it could not be shown to
be a rcasonable restraint.

Don’t forget the address,

the
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It was also contended that Mr. Cole only made
the contract with Sir James Dunn, and that he
never intended to make it with anybody else, and
that it was not capable of being assigned by Sir
James Dunn to the Dean Finance Co., Ltd., or
the Ever Ready Co., Ltd.

Subsequently, after consultation between the
parties, it was announced that they had come to
an accommodation which was satisfactory to all
of them.

Mr. Justice Eve made an order staying all
further proceedings upon terms endorsed on
oounsels’ briefs.

¢ Avomoter *’ Libel Action.—The Automatic
Coil Winder and Electrical Equipment Co., Ltd.,
of Winder House, Douglas Street, Westminster,
claimed damages for alleged libel arising out of
statements which appeared in the ‘‘ Ekco Service
Bulletin,”” published by E. K. Cole, Ltd., of
Southend-on-Sea, and in ‘‘ Newnes’ Completc
Wireless,”’ published by George Newnes, Ltd., of
Southampton Strect, Strand, London.

F. K. Cole, Ltd., plcaded that the words
complained of were published in good faith and
without malice, in the belief that they were true,
and were, therefore, privileged ; or, aiternatively,
that they constituted fair comment upon a matter
of public interest. Messrs. Newnes’ defence was
that the words were incapable of defamatory
meaning, and that they were truc in substance
and in fact.

Mr. Roland Thomas, K.C., for the plaintiffs,
said that an issue of the ‘* Ekco Service Bulletin,”’
‘published in December, 1931, contained an article
in which appeared : ‘‘ If an Avometecr is obtained,
it must not be used for reading H.T. batteries, as
it has a resistance of only 200 ohms per volt, and
the reading will not, therefore, be entirely
accurate.”’

The article, he submitted, contained a sug-
gestion that the plaintifis’ claim that the
Avometer was serviccable and accurate was
WIODE.

“The defendants overlooked,” said Mr.
Thomas, ‘‘ that it has & range, not only of 120
volts, but of 1,200 volts, and when that range is
l]l:%%d, the resistance 18 then multiplied by auother

In June, 1932, Newnes decided to publish
‘“ Nownes’ Complete Wireless.”” Contributions
were invited, and E. K. Cole, Ltd., supplied an
article which appeared on September 13, and
contained the same statement as that to which
exception had been taken in the Ekco * Bulletin.’

On the third day of the hearing, Mr. Justice
Macnaghten dismissed the action with costs.

Dealer Loses *‘Statie’’ Case.—An Ipswich
woman who said she would buy a receiver if it
would cut out all interference, succeeded at
Ipswich County Court against Avis, Cook and Co.,
who sued for 17 guineas, the cost of a set. It was
stated bus interference was bad in the town.

Evidence was given that the detendant ordered
the set the previous December, and several werc
sent to her house on trial. She complained of
interference, but finally purchased a set. A
witness for Avis, Cook and Co., said no condition
about there being no interference was made, and
added this was a matter no radio dealer could

guarantee. Complaints regarding interference
were subsequently made, and finally the set was
returned. 0. official who investizated the

complaints said the set gave perfect reception,
and added that he heard no interferencc. .

For the defence it was stated that at first fairly
good reception was obtained, but on Christmas
Day the noise of the interference was like machine-
gun effects at & cinema. |

The customer told a representative of Avis,
Cook and Co., who was called in, that unless the
interferenco was cut out she would not make a
purchase. .

Judge A. Hildesley, K.C., gave judgment in
defendant’s favour. Shc only said she would
have a set that would cut out all interference, and
he did not think the set could be said to have
overcome that difficulty.

near

“CAMEL”

“ELEPHANT"



150

The Broadcasier Trade Anunal, 1936

MERCHANDISE MARKS ACT

Prior to the passing of the Merchandise
Marks Act, 1926, which became law at the
end of that year, these matters were dealt
with under the Merchandise Marks Act, 1887.

This Act of 1887, which is still in force,
prohibits the importation of all goods which,
if sold, would be liable to forfeiturec-under the
Act, and also all goods of foreign manufacture
bearing any name or trade mark being, or
purporting to be, the name or trade mark of
any manufacturer, dealer, or trader in the
United Kingdom, unless such name or trade
mark is accompanied by a definite indication
of the country in which the goods were made.

The principal classes of goods which, if
sold, are liable to forfeiture under the Act
are goods bearing forged trade marks or
trade marks which are false or calculated
to deceive, or false trade descriptions.

The expression ¢ trade description” includes
any description, statement or other indica-
tion direct or indirect as to the material,
quantity, measure or weight, etc., of goods,
or as to the place or country of manufacture.

The Act also applies to goods bearing
marks indicating that they are the manu-
facture or merchandise of some person other
than the person whose manufacture or
merchandise they really are.

The Merchandise Marks Act, 1026, entailed
a radical modification of the law in regard
to the marking of imported goods. Section 1
provides that ‘it shall not be lawful to
sell, expose for sale, or, by way of adver-
tising goods of some other kind, distribute in
the United Kingdom any imported goods to
which there is applied any name or trade
mark being, or purporting to be, the name or
trade mark of any manufacturer, dealer or
trader, or the name of any place or district
in the United Kingdom unless the name or
trade mark is accompanied by an indication
of origin.”

The Section thus not only brought the
law in relation to the sale of imported goods
in the United Kingdom into line with the
provision of the Act of 1887 referred to above,
requiring the name or trade mark of any
manufacturer, dealer or trader in the United
Kingdom to be accompanied by an indication
of origin, but especially in the matter of
distributing goods by way of advertisement,
extended the provisions of that Act.

Section 2 of the new Act gave power to
make an Order in Council requiring imported
goods of any class or description to be
marked with an indication of origin on sale

or exposure for sale in the United Kingdom,
unless it appeared to the Government
Department concerned that the trade of the
United Kingdom or the trade generally of
other parts of His Majesty’s Dominions with
the United Kingdom would be prejudiced.

The Section further provided that an Order
in Council may require imported goods to
bear an indication of origin at the time of
importation, unless the Department, having
regard to all the circumstances of the case
including the re-export trade of the United
Kingdom in that class or description of
goods, considered such action undesirable.

No Order in Council could be made until
after a public inquiry had been held in
accordance with the provisions of the Act
by a Standing Committee.

The Act contains provisions enabling the
Department concerned to give provisional
exemptions from Orders in certain cases, and
also to exempt particular descriptions of goods
from the requirements of the first Section.

Offences under the Act of 1926 render
traders liable in the same way as under the
Act of 1887, but the penalties are limited to
a maximum fine of £5 for the first offence
and a maximum fine of £20 for subsequent
offences. Also, in the case of second and
subsequent offences the Court may order the
goods in question to be forfeited.

A person, however, is not treated as guilty
if he can show that he had no reason to
suspect that the goods were subject to any
marking order.

The execution of the Acts of 1926 is in
the hands of any local authority authorised
to appoint analysts under the Sale of Food
and Drugs Act.

The Radio Set and Components Marking
Order came into force on July 1, 1935.

The order requires that sets, radio-gramo-
phones, electric gramophones and L.F. ampli-
fiers, whether imported complete or in parts,
shall carry a mark indicating the country of
their origin.

Components similarly included in the
order are speakers and speaker units, mains
units, chokes, condensers, drives for variable
condensers, pick-ups, volume controls, elec-
tric gramophone motors, turntable units
comprising an electric motor and a turntable,
’phones, resistors, valve-holders and adaptors,
transformers, tuning coils, R.C.C. units, choke
capacity coupling units, and chassis or
frames carrying or adapted to carry a
collection of components.

You may pay mcre but you'll never buy better—
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FACTORY AND WORKSHOPS ACTS

1901—1920

By the Legal Editor

The main structure of the law relating
to Factories and Workshops in this country
is contained in the Act of 1901, which is too
lengtbhy to be reproduced in full. The
main provisions are summarised below,
attentlon being dirccted to points of par-
ticular interest. A copy of the Act should
be in the possession of every manager of
a workshop or factory, since those responsible
are expected to make themselves conversant
with their duties and obligations to em-
ployees. It should be remembered that
in matters of law ignorance is no excuse.

It is difficult to draw any clear distinction
between * Factory” and * Workshop.”
They are both places where any manufactur-
ing process is carried on, with or without the
use of mechanical power.

Broadly speaking the legislature only
protects the adult male worker in those
matters which directly affect his safety
and health. For the rest he is expected to
be able to fend for himself. It is very
different as regards (a) women of 18 and
upwards, (b) * young persons” (male and
female), between the years of 14 and 18,
and (c) children of both sexes under 14
years of age.

Health (Sections 1-9).

The factory or workshop must be kept
clean and properly ventilated. Wet floors
must be drained and a reasonable tempera-
ture maintained. There must be no over-
erowding, (i.e. a minimum of 250 cubic feet
of space must be allowed per person, and
during periods of overtime, at least 400
cubic feet per person). Proper sanitary
conveniences must be provided.

All the inside walls and ceilings of each
room, whether plastered or not, if they have
not been painted with oil or varnished once
at least within seven years, must be lime-
washed at least every fourteen months ;
and if they have been painted or varnished,
must be washed with hot water and soap
every fourteen months.

Safety (Sections 10-18).

Certain kinds of machinery must be
fenced ; steam boilers maintained in proper
condition and periodically overhauled ; ade-
quate means of escape provided in case
of fire; the doors must be made to open

from inside; the moving carriage of any
automatic machine must not run out be-
yond the fixed frame of the machine to
within a distance of eighteen inches from
any fixed structure in any passage or space
through which any person is liable to pass.

A child is not allowed to clcan any part
of any machinery, or any place under any
machinery other than overhead mill gearing.
A young person is not allowed to clean any
dangerous part of any machinery while
in motion. A woman or young person
is not allowed to clean mill gearing while
in motion.

The Courts are given power to make an
Order prohibiting the use of any dangerous
machinery or plant, or to close down a
factory or workshop as unhealthy or danger-
ous.

Accidents (Sections 19-22).

These Sections are now supplemented
by the Notice of Accidents Act, 1906,
and the ‘‘Dangcrous Occurrences Noti-
fication Order of 1928.” dealt with below.

Any accident in a factory or workshop

(a) causing loss of life to a worker, or
(b) due to any power-driven machinery,
or to molten lead or hot liquid, or to an
explosion or escape of gas or steam, or to

electricity, inflicting such Injuries to a

worker as to cause him to be absent from

employment for at least one day, or
{c) any accident disabling a worker from
employment for more than seven days,

-must be notified in writing to the Factory

Inspector and also to the certifying Surgeon
for the district.

Hours of Employment, etc. (Sections 23-35).

These sections relate to hours of employ-
ment and provision for meal-times and
holidays, particularly as affecting women,
young persons, and children.

The manager must fix a notice in a promi-
nent position in the factory or workshop
setting out (a) the daily hours of employ-
ment, (b) the time allowed for meals. A
copy must be sent to the Factory Inspector,
who must also be notified of any subsequent
changes.

The period of employment of women and
young children in a non-textile factory or
workshop shall, except on Saturday, and-
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FACTORY ACTS

with certain other exceptions, begin between
68 a.m. and 8 a.m., and end between 6 p.m.
and 8 p.m., with meal intervals of not less
than one hour and a half, of which at least
one hour must be before 3 p.m. No woman
or young person shall be employed con-
tinuously for more than five hours without
an interval of at least half an hour for a
meal.

All women and young persons must have
their meals at the same times of day ; they
must not be employed or allowed to remain
in any room in which work is in progress
during these times.

The recognised Bank Holidays must be
observed—or a full day, or its equivalent,
allowed as a holiday in licu.

If an employer of the Jewish faith kecps
his factory or workshop closed on Saturday
until sunset, he may employ women and
young persons from after sunset on Saturday
until 9 o’clock in the evening. If he closes
down all day on Saturday, he may extend
the permitted hours of work by one hour
each day during the rest of the week, except
on Sunday.

Miscellaneous Provisions.

The remaining scetions of the Act may be
briefly summarised as follows :—

Sections 3648 set out special exceptions
which may be made to the general rules
previously laid down regarding hours and
holidays.

Sections 49-60 regulate overtime and night-
work, and deal with intermittent and
special employment.

In non-textile factories and workshops
the “‘hours of employment® for women
on any day except Saturday may be extended
for two hours overtime, provided that at
least two hours are allowed during the day
for meals, of which half an hour must be
after 5 p.in., and also provided that a woman
must not be so employed on overtime for
more than three days in any one weck, or
for more than thirty days in twelve months.

Sections 61-67 forbid the employment of
children under 12, and of women within
four weeks of childbirth. Employers must
have medical certificates of fitness in the
case of young persons and children residing
more than three miles from the factory.

Sections 68-72 relate to ecducation, and
make the employer share with the parent
the obligation of seeing that each employed
child shall attend a recognised sehool.

A child employed during the morning
or afternoons must attend a recognised
efficicnt school on ecach work-day for at
least one attcndance; or, when employed
on the slternate day system, must on each
other day make at least two attendances

Camel Accumulators
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at the school, these attendances being be-
tween the hours of 8 a.m. and 6 p.m. (** Child”’
is defined to be a person under the age of
14 years and who has not—at the age of 13—
obtained a certificate of proficiency or
attendance at school.)

Scctions 73-86 are concerned with certain
industries specified as ** Dangerous and
Unhealthy.”

Sections 87-106 set out certain modifi-
cations and extensions which are allowable
in respect of the provisions made in the
preceding sections,

Sections 107-115 are concerned chiefly
with the conditions of employees who work
at their own homes, particularly as regards
the use of unwholesome premises or where
there is infectious disease.

Sections 116-117 are designed to ensure
that piece-workers in certain trades are
fairly paid for the work they do.

In every f{actory, for the purpose of
enabling each piece-time worker to calculate
the amount of wages due to him, there
must be a clear list of the rate of wages
applicable to the work done, and also
particulars of the work to which the rate
is applicable. These must be given to the
worker when the work is handed to him,
or posted up in a conspicuous place in the
workroom.

Sections 118-134 contain provisions re-
garding the general administration of the
Act; the appointment, power, and duties
of Factory Inspectors and Surgeons; and
regulations as to special notices, registers,
and returns, and how and when they are
to be made.

Sections 135-148 relate to the wvarious
penalties incurred by any breach of the
Act, and the legal procedure for enforcing
them.

The last part of the Act (Sections 149-163)
are of a supplementary nature, and do not
call for further description.

Since the passing of the 1901 Act various
supplementary measures have been passed.

‘‘ Notice of Accidents Act, 1906.”

This tightens up the provisions of the
1901 Act relating to accidents, and lays
down that certain kinds of ‘*dangerous
occurrences >’ must be notified even though
no bodily injury is caused.

Dangerous Occurrences Notification
Order, 1928.

This is a further development of the
preceding Act making notification to the
Inspector compulsory in the following cases,
whether personal disablement or injury is
involved or not—

(a) bursting of a revolving vessel or wheel
driven by mechanical power ;

(b) breaking of a rope or chain or other
appliance used for raising or lowering persons
or goods by mechanical power ;

Ltd., 9, Newington
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(c) any explosion or fire due to (i) ignition
of dust, vapour, or gas; (ii) ignition of
celluloid or substances composed wholly or
partly of celluloid; (iii) electrical short-
oircuit or failure of electrical apparatus, if
the occurrence causes damage to the structure
of any building in which persons are employed
or to any machinery or plant therein, and
results in the complete suspension of ordinary
work, or stoppage of plant for not less than
five hours

(d) explosion or fire due to causes other
than those set out under (c) above, and
causing total suspension of ordinary work
for not less than 24 hours.

Police, Factories, etc.
Provisions) Act, 1916.

This act empowers the Secretary of State
to make ¢ Welfare Orders” compelling
special precautions to be taken for the
‘health and comfort of workers in ccrtain
industries.

(Miscellaneous

Employment of Women, Young Persons,
and Children Act, 1920.

This was passed to give effect to recom-
mendations made by the International
Labour Organisation of the League of
Nations. It forbids the employment of
children under fourteen years of age in any
industrial undertaking, except domestic
factories and workshops. It also restricts
the employment of young persons of both
sexes between the years of 14 and 18.

In this connection it may be pointed out
that the Education Act of 1921 forbids the
employment of children between 12 and 14
in any manner which prevents their attend-
ance at school.

Regulations for Accumulator Manu-
facture and Repair.

Among the numerous Statutory Rules and
Orders issued under the Factory and Work-
shops Acts, No. 28 of 1925, which repeals
a previous Order of 1923, No. 1004, is of
particular interest since it applies to the
repair, as well as the manufacture, of any
accumulator containing lead or any com-
pound thereof. The principal provisions
are :—

No person under 18 years of age shall be
employed in any lead process, i.e., in melting
lead or any material containing lead, or in
casting, pasting, lead-burning, or any opera-
tion involving trimming, abrading or cutting
of pasted plates containing lead oxide.

No woman or young person under 18 shall
be employed in any room in which the
manipulation of raw oxide of lead, or pasting,
is carried on.

In every room in which a lead process is
carried on there must be a minimum of
500 cubiec feet of air per person, any height
over 12 feet not being taken into account.

Every person employed in a lead process
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shall be medically examined within seven
days of his first employment, and monthly
thereafter.

Other sections of the Order regulate the
working conditions under which various
processes are to be carried out, prescribe
the protective clothing to be worn by the
workers, and specify the sanitary and
washing accommodation to be provided in
each workshop or factory.

Regulations for the Use of Electrical

Energy (Order No. 1312 of 1908).

The principal provisions are as follows :—

All apparatus and conductors shall be
sufficient in size and power for the work
they are called upon to do,and so constructed,
installed, protected, worked and maintained
as to prevent danger so far as is reasonably
practicable.

All conductors shall either be covered with
insulating material, and further efficiently
protected where necessary to prevent danger,
or they shall be so placed and safeguarded
as to prevent danger so far as is reasonably
practicable.

Every switch, switch fuse, circuit-breaker,
and isolating link shall be : (a) so constructed,
placed, or protected as to prevent danger;
(b) so constructed and adjusted as accurately
to make and to maintain good contact;
{(¢) provided with an efficient handle or other
means of working, insulated from the system,
and so arranged that the hand cannot in-
advertently touch live metal; (d) so con-
structed or arranged that it cannot aceci-
dentally fall or move into contact when left
out of contact.

Every switch intended to be used for
breaking a circuit and every circuit-breaker
shall be so consiructed that it cannot with
proper care be left in partial contact, or so
that an arc cannot accidentally be main-
tained.

Every fuse and every automatic circuit-
breaker used instead thereof shall be so
constructed and arranged as effectively to
interrupt the current before it so exceeds the
working rate as to involve danger.

Every electrical joint and connection shall
be of proper construction as regards con-
ductivity, insulation, mechanical strength
and protection.

Efficient means, suitably located, shall be
provided for cutting off all pressure from.
every part of a system, as may be necessary
to prevent dange:.

Every motor, convertor and transformer
shall be protected by efficient means suitably
placed and so connected that all pressure may
thereby be cut off from the motor, convertor
or transformer as the case may be, and from
all apparatus in connection therewith : pro-
vided, however, that where one point of the
system is connected to earth, there shall be
no obligation to disconnect on that side of the
system which is connected to earth.

LLET FOR ELECTRICAL ACCESSORIES
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FACTORY ACTS

Every flexible wire for portable apparatus,
for alternating currents or for pressures
above 150 volts direct current, shall be
connected to the system either by eflicient
permanent joints or connections, or by
4 properly constructed connector.

In all cases where the person handling
portable apparatus or pendant lamps with
switches, for alternating current or pressures
above 150 volts direct current, would be
liable to get a shock through a conducting
floor or conducting work or otherwlise, if the
metal work of the portable apparatus
became charged, the metal work must
be efficiently earthed.

The Truck Act, 1896.

The Truck Acts prohibit, in general, the
payment of workers’ wages in any form
other than cash.

The 1896 Act, which amends former
Acts, lays down that an employer shall
not make any contract with a workman
for any deduction from the stipulated rate
of wages, or for fine, unless

(a) the terms of the contract are con-
spicuously displayed in the workshop, or
are set out in writing and signed by the
worker, and

(b) the contract sets out specifically the
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acts or omissions in respect of which flnes
may be levied, and

(c) the fine imposed by the contract is in
respect of some act which causes or is likely
to cause loss to the employer, and

(d) the amount of the fine is falr and
reasonable having regard to all the circum-
stances of the case.

These provisions apply equally to shop
assistants as to other workers..

Deductions or fines in respect of damage
done by workmen to goods or materials
supplied are also subject to the foregoing
provisions. In addition :—

(a) Not only must the fine be * fair and
reasonable,” but it must not, in any circum-
stances, exceed the actual amount or loss
suffered by the employer.

{b) The contract need not sct out all par-
ticulars of deductions, since it is impossible
to foresee these completely, though it must
get out definitely that deductions are to
be made in respect of damage done to
materfals by the workman.

Any sum taken by or paid to the employer
by way of fine, contrary to this Act, can be
recovered by the employee provided he
applies to the Court within six months of
the date of deduction or fine ; but if he has
signed a contract agreeing to such fines or
deductions, he can only recover whatever
amount has been paid in excess of that
which the Court may hold to be fair.

REGISTRATION OF BUSINESS NAMES ACT, 1925

This Act is designed to ensure that the
true name and nationality of any person
trading under a ** Business Name ** shall be
officially registered.

All firms or individuals, whether of British
or alien nationality, having a place of business
in the United Kingdom must register under
the Act, (a) if in the case of a firm it trades
under a name which does not consist of the
true surnames of all the partners; or (b) if
any member has at any time changed his
name (except, in the case of 3 woman, on
marriage); or (c) if, in the case of an
individual, he does not trade under his true
surname.

The Act does not in general apply to a
business which is Incorporated as a limited
company ; but certain of its provisions are
now applicable under the Companies Act of
1029 to any company incorporated subse-
quently to the 22nd November, 1918.

A firm, individual, or corporation carrying
on business in this country as the nominee,
trustee, or on behalf of another person or
firm, or acting as general agent for any
foreign firm is bound to register under the
Act.

In the case of death or retirement of one
of the partners, the successor or survivor
can carry on the business under its original

name, without registering afresh, provided he
adds his own name to the original trading
name, together with the words ** successor
to ” or " late-"

Firms established abroad, but having
places of business in this country, are included
in the Act.

Section 18 of the Act lays down that every
individual and firm required by the Act to
register shall show, in legible characters,
(a) the present surname and Christian names
or initials, (b) and former Christian name or
surname, and (c) the nationality, if not
British (and also the nationality of origin
if this is not the same as the present nation-
ality) on all trade catalogues, circulars, show
cards, and business stationery. In the case
of firms, these particulars must be given for
all the partners.

Registration must be made, within fourtecn
days of the commencement of business,
at Princes House, Kingsway, London, W.C.2,
when the business is situated in England or
Wales, or at Exchequer Chambers, Parliament
Square, Edinburgh, for businesses carried
on in Scotland. The cost of registration is 5s.

Neglect to comply with the provisions of the
Act renders each individual concerned liable
on Summary Conviction to a fine not exceed-
ing £5 for each offence.

MILLET FOR EVERYTHING ELECTRICAL
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SHOP REGULATION ACTS

In his own interest the owner or manager
of any shop, large or small, should study
the main provisions of the Shops Acts. He
is responsible for the proper observance of
specified obligations towards his employees,
and cannot evade the consequences of any
infraction of the law under the plea of
ignorance.

The Act of 1912 consolidated the Shops
Regulation Acts 1892-1911. Since then there
have been the Acts of 1928 and 1934.

Conditions of Employment.

(a) On at least one weekday in each week
a shop assistant shall not be employed after
half-past one-o’clock in the afternoon.

This does not apply to the week pre-
ceding a Bank Holiday if the shop assistant
is not employed on the Bank Holiday, and
if on one weekday in the following week,
in addition to the Bank Holiday, the em-
plovment of the shop assistant ceases not
later than half-past one o’clock in the after-
noon.

(b) The occupier of a shop shall set out
in a notice displayed in the shop the day
of the week on which his shop assistants are
not employed after haif-past one o’clock,
and may fix different days for different
shop assistants,

Meal Times.

Intervals for meals shall be allowed to
each shop assistant and shall be arranged
so as to secure that no person shall be
employed for more than six hours without
an interval of at least twenty minutes being
allowed, provided that :—

(1) where the hours of employment
include the hours from 11.30 a.m. to
2.30 p.m., an interval of not less than
three quarters of an hour shail be allowed
betwecn: those hours for dinner, which
shall be increased to one hour in cases
where that meal is not taken in the
shop, or in a building of which the shop
forms a part or to whieh the shop is
attached :

(2) where the hours of employment
include the hours from 4 p.m. to 7 p.m.,
an interval of not less than half an
hour shall be allowed between those
hours for tea.

This provision does not apply to a shop
if the only persons employed as shop assist-
ants are members of the family of the occupier
of the shop, naintained by him and dwelling
in his house.

The penalty for any breach of the fore-
going regulations is, for the first offence,
a fine not exceeding £1 ; for a second offence
£5; and for a third or subsequent offence
£10; but an exception is made in the case
where an assistant stays on after 1.30 for
the purpose of serving customers who were
in the shop at that time.

Employment of Young Persons.

The provisions with regard to the employ-
ment of persons under the age of 18 years
have been considerably changed by the
new (1934) Shops Act. This operates from
December 30, 1934. Thenceforward :

(a) No ** young person ” (i.e., one under
the age of 18 years) shall be employed in or
about a shop for a longer period than 52
hours in any one week until December 27,
1936, or for more than 48 hours in any one
week after that date.

(b) On occasions of seasonal or exceptional
pressure, however, young persons between
16 and 18 may be employed in excess of
these normal maxima subject to certain
provisions, which are, briefly, that when in
any year there have been six weeks of over-
time no young person involved shall be again
so employed during the remainder of the
year, and that when any young person has
been employed overtime

1. for 50 hours in any year after 1936
or for 24 hours in any year up to 1936, or
2. for 12 hours in any week after 1936
or for eight hours in any week up till the

end of 1936,
he must not be again so employed during
that period.

The Home Secretary has power to issue
regulations dealing with the extent to which
such employment may be divided into spells.

(c) Any young person who is employed in
a4 shop must be allowed an interval of at
lcast 11 hours in every 24 between complete
periods of employment, and these 11 hours
must include the hours of 10 p.m. until
6a.m.

Offences render shopkeepers liable to
fines not exceeding £10 for every person in
respect of whom the contravention occurs.

(d) In every shop in which a young person
is employed a notice shall be kept exhibited
by the occupier of the shop in a conspicuous
place stating the number of hours in the
week during which a young person may law-
fully be employed in or about the shop.

If the occupier of a shop fails to comply
with the provisions regarding ** notices >’ he
is liable to a fine not exceeding forty shillings.

MILLET roR RADIO FLEX & WIRES
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SHOP REGULATION ACTS

Sanitary Arrangements in Shops
Section 10 of the new (1934) Shops Act
lays down that in every part of the shop in
which assistants are employed therc must
be :
(a) proper ventilation,
(b) means to maintain
temperature,
(¢) sanitary conveniences (unless certifi-
cate of exemption is obtained),
(d) proper means of lighting,
(e) sufficient washing facilities (unless
certificate of exemption is obtained),
(f) facilities for taking meals where
meals arc taken,

Local authorities can require an owner to
take steps to comply with this provision, and
if there is non-compliance the shopkeeper
may be liable on summary conviction to a
fine not exceeding £20 for the first offence,
or a fine of £50 or £5 per day since the first
conviction, whichever is the greater, for a
second conviction.

a reasonable

Seats for Female Assistants.

In all rooms of a shop where female
shop-assistants are employed in the serving
of customers, the occupier of the shop shall
provide seats behind the counter, or in
such other position as may be suitable
for the purpose, and such seats shall be in
the proportion of not less than one seat
to every three female shop-assistants em-
ployed in each room.

Failure to comply with this provision
entails a fine not excecding three pounds
for the first offence, and for a second or
subsequent offence a fine not less than one
pound and not exceeding five pounds.

This has been amended by the Shops Act
(1934) to the extent that it is now the duty
of a shopkeeper to permits female shop
assistants to make use of their seats whenever
this does not interfere with their work, and
it is obligatory to give them notice that they
are intended to use them in this way.

Early Closing.

Every shop shall, save as otherwise pro-
vided, be closcd for the serving of customers
not later than one o’clock in the afternoon
on one weekday in every week.

The local authority may, by order, fix
the day on which ashop is to be so closed
for * the weekly half-holiday,” and any
such order may either fix the same day for
all shops, or may fix:—

(a) different days for different classes of
shops ; or

(b) different days for different parts of
the district ; or

(¢) different days for different periods of
the year.

MILLET ror
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Failing such an order, the weekly half-
holiday shall be such day as the occupier
may specify in a notice affixed in the shop,
but it shall not be lawful for the occupier
of the shop to change the day oftener than
once in any period of thrce months.

Where the local authorities have reason
to believe that a majority of the shopkeepers
of any particular class in any area are in
favour of being exempted from the pro-
visions of this section either wholly or by
fixing as the closing hour instead of one
o’clock some other hour not later than
two o'clock, the local authorities shall
make an order exempting the shops of that
class within the area from the provisions
of this section of thc Act, either wholly or
to such extent as specified.

Failure to comply with any of the pro-
visions of this section, entails a fine not
exceeding :—

(@) in the case of a first offence; one
pound ;

(b) in the case of a second offence, five
pounds ; and

(c) in the case of a third or subsequent
offence, ten pounds.

Special Exceptions.

In places frequented as ‘* holiday resorts '
during certain seasons of the year, the local
authority may by order suspend, for such
period or periods as may be specified in
the order (not exceeding in the aggregate
four months in any year), the obligation
imposed by this Act to close shops on the
weekly half-holiday.

Where the occupier of any shop in any
place in which any such order of suspension
is in force satisfies the local authority that
it is the practice to allow all his shop assist-
aots a holiday on full pay of not less than
two weeks in every year, and keeps affixed
in his shop a notice to that effect, the require-
ment that on one day in each week a shop
assistant shall not be employed after half-
past one o’clock shall not apply to the shop
during such period or periods as aforesaid.

The Shops (Hours of Closing) Act, 1928.

This enacts that every shop (with cer-
tain exceptions which do not include
wireless retailers) shall be closed not later
than nine o’clock in the evening on one
day in the week (known as the late day)
and not later than eight o’clock in the
evening of all other weekdays.

Shops Act, 1934,

The provisions of this new Act are princi-
pally concerned with the conditions of em-
ployment of persons under the age of 18,
but minor alterations are made, in addition,
with regard to the arrangements for the
health and comfort of shop workers




The Broadcaster Trade Annnal, 1936

157

PATENTS, DESIGNS AND TRADE MARKS

By “The Broadcaster” Patent Expert

The last Patents and Designs Act, which
came into force on November 1st, 1932,
introduced certain important changes in
existing practice. For the information of
those familiar with the former procedure,
it may be convenient to give a short summary
of the more outstanding alterations.

In order to give more time to an inventor
to develop his plans, the time limit for filing
a Complete after a Provisional Specification
has been increased from nine to twelve
months (or to thirteen months by paying
an extenslon fee). A corresponding exten-
sion has been made in the statutory periods
for Acceptance and Sealing.

An applicant who has filed a Complete
Specification may convert it into a Provi-
sional, in order to be able to include later
devclopments ; or he may post-date his
Specification, on paying a fee, for a period
not exceeding six months.

The official search into the novelty of the
invention may now include Foreign as well
as British patent Specifications, together
with technical and scientific periodicals,
text-books, and other relevant publications.

To cover the extended search, the fee
paid on filing a Complete Specification has
been increased from £3 to £4. Otherwise
the official Stamp fees—with a few unimport-
ant exceptions—remain as before.

A patent may now be granted direct to an
assignee, in cases where the inventor has
agreed to assign. The Comptroller is also
given powers to adjudicate as to the grant of
licences when joint owners disagree.

The grounds on which a patent may be
revoked have been specified and enlarged.
They include—an objection that the inven-
tion is not useful; that it is not fairly
described in the specification; that the
scope of the patent is not fairly ascertained ;
that the inventor has not deseribed the
¢ best *” method of carrying out the invention
known to him when he filed his application ;
that the invention has been *‘‘secretly’’
worked on a commerciul scale before patent
protection was applied for; and various
other objections.

The provisions intended to protect the
public against unjustifiable threats of in-
fringement have been strengthened. Relief
against such threats may now be obtained
whether the threatener has an interest in
the patent in question or not. Also it is
now no defence against an ‘‘action for
threatening > to institute proceedings for
infringement. Thls used to be a convenient
way out for the threatener—if brought to
book—as the infringement suit could always

be dropped if the threats were merely
** bluff.”

The Patent Office is now given power to
refuse patents for inventions of an obviously
frivolous or fantastic nature.

A new Tribunal has been set up to hear
Appeals on the part of inventors from
decisions of the Comptroller. Such appeals
were formerly heard by the Law Officer,
who has now been replaced by a Judge of
the High Court (Mr. Justice Luxmoore).

The procedure as regards Designs is but
little affected. Perhaps the most important
change is one allowing the proprietor of a
Registered Design to secure protection for a
minor improvement on his design in much
the same way as an inventor is allowed to
take out a ‘‘ patent of addition.”

What May be Patented.

In the first place the invention must be
for a ‘* manner of manufacture.”” That is to
say, it must have some commercial applica-
tion and be beneficial to trade.

The discovery of a new scientific principle,
such as Einstein’s theory of relativity, is not
patentable unless it is embodied in some
practical application. The same objection
applies to any abstract notion or bare
philosophic idea.

Inventions for which a patent can be
obtained usually fall into one or other of
the following classes :—

(1) New articles of commerce made by
mechanical or chemical operations.

(2) New machinery and apparatus.

(8) New processes of manufacture in
which a serics of operations are per-
formed in sequence.

Essentfals of 2 Patent.

Obviously the invention must be new and
original. The degree of novelty may be
slight, but it must be present. In other
words, the inventive step must be something
more than an improvement such as would
naturally be carried out by an intelligent
artisan or skilled workman engaged in the
trade to which the invention relates.

The invention must also be useful. There
is no advantage either to the State or the
inventor in granting a patent for something
which is obviously futile.

To secure a patent, the inventor must file
a written specification setting out clearly
and fairly (a) the nature of his invention,
and (b) the way in which it is to be carried
into effect. An inventor is sometimes
tempted to give as little information as
possible. This is dangerous because it may
have the effect of rendering the patent

“SELEGTA” means SERVIGE
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invalid. The criterion is that the description
must be sufficient to enable a skilled workman
to carry out the invention and to secure the
correct results from the information given
in the Patent specification. Anything less
than this, or any deliberate misstatement of
facts, will be sufficient to invalidate the
patent should it be brought to Court.

Procedure on Application.

Generally speaking, it is advisable to
employ professional assistance.

To assist inventors who may desire to
proceed in person, a useful official pamphlet
entitled * Instructions to Applicants for
Patents ** may be obtained frce on applica-
tion to the Comptroller-General of Patents,
25, Southampton Buildings, London, W.C.2.
This sets out in detail the formalities to be
observed in preparing the written specifica-
tion and accompanying drawings.

Provisional Application.

The spplication for a patent may be made
either in two stages or in one. In the former
case the first step is to file a Provisional
specification, and then at any time within
twelve months to follow this up by filing a
Complete specifieation.

In the Provisional specification the in-
ventor is only called upon to give a brief
description of the nature of his invention,
He then has a further year (or 18 months,
by paying an extension fee) in which to
work out the idea fully before filing the
Complete specification.

Should he decide to abandon the applica-
tion, he can do so without further expense.

It should, however, be clearly understood
that the filing of a Provisional application
gives the inventor no patent rights whatever.
These do not come into existencc until a
Complete specification has been filed,
accepted, and sealed.

Complete Specification,

The Complete specification should contain
a full and detailed description of the inven-
tion and the way in which it is to be carried
into efiect. Usually it must be illustratad.

The specification may be dcposited at the
Patent Office in the first instance. Orit may
be submitted nine months after the preliinin-
ary filing of a Provisional application for
the same invention, as previously explained.
The Cost of a Patent.

(Official Stamp Fees only)
Provisional specification only.. £1 0 0
On filing Complete specification

thereafter 9 o0 .. 4 00

£56 0 O
Or Complete specification filed

in the first instance .. .. £5 0 O

TRUPHON
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In both cases there is a Sealing fee of £1,
making the total £6.

There are no further charges for the first
four years, but £5 must be paid before the
end of the fourth year to keep the patent
alive during its fifth year, £6 for the sixth
year, £7 for the seventh year, and so on,
up to the sixteenth and last ycar of the
monopoly period. There are various other
fees and * fines " which may be incurred
by not filing documents within the proper
times, These are set out in the Patent Acts
and Rules.

Trade Marks.

The register of trade marks is divided into
Part A and Part B. As the fullest protection
in law is obtained by marks entered in Part A,
it is desirable, if possible, to qualify for entry
in this part of the register.

Part A Registration.

For registration in Part A, a trade mark
must contain or consist of at least one of
the following essential particulars :—

Group 1:—The pname of a company,
individual, or firm represented in a special
and distinctive manner, such as by particular
lettering, which must, however, be really
distinctive and not ordinary typographical
printing. Fictitious names should not be
used under this heading, nor names in the
posscssive scnse.

Group 2 :—The signature of the applicant
for registration, or some predecessor in his
business.

Group 8 :—An invented word or words,
such as * Kodak,” * Mazawattee,” * Magna-
vox,” * Gecophone.”

Group 4:—A word or words having no
direct reference to the quality or character
of the goods and not being, according to
its ordinary significance, a geographical
name or 2 surname. Obviously such words ss
¢ best,” or * loudest,” could not in fairness
be monopolised by any one maker of, say,
loud-speakers.

Group 6 :—This includes such marks as
pictorial, ornamental and geometrical
devices, letters, numerals, and monograms,
which fulfil the sole condition of being
.distinctive.

Formerly the rules excluding references
to quality were rigidly enforced, but nowadays
skilful and covert allusions to quality, so long
as they are not evident or obvious, are
frequently accepted. !

Part B Registration.

Part B of the register is mainly intended
to take trade marks that have been in use
for over two years without having previously
been registered ; but marks which do not
possess any of the essential particulars
requisite for Part A may, in certain cases,
qualify for Part B, so long as such marks
are capable of distinguishing the trader’s

IC RADIO
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A mark which is not new as applied to the
particular goods for which it is proposed to
use it, cannot be registered.

Representations of the Royal Arms or
Crests, or of the Red Cross or Geneva Cross,
arc not allowed; nor are such words or
phrases as  * Patent,” ** Registered,”
or ‘ Entered at Stationers Hall.”

Application for registration should be made
direct or in writing to the Registrar, Trade
Marks Branch, Patent Office, Southampton
Buildings, Chancery Lane, London, W.C.2,
who will forward full particulars.

Designs.

A registrable design is defined by Act of
Parliament to be * the features of shape,
configuration, pattern or ornamcant applied
to any article by any industrial process or
means, whether manual, mechanical, or
chemical, separate or combined, which Ia the
finished article appeal to and are judged
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solely by the eye; but does not include any
mode or principle of construction or the
operation of a mechanical device.”

The neccssary forms can be obtained
through the Post or on personal application
at the Patent Office, 25, Southampton
Buildings, Chancery Lane, London, W.C.2.

The Register is divided into a number
of different classes, and it is necessary to
specify the particular class in which regis-
tration is required. If the applicant is
uncertain on this point, he can apply by letter
to the Patent Office.

Marking Articles.

Before delivery on sale of any article
to which a Registered Design has been
applied, the proprietor of the design must
mark the article * Registereil ™ or ** Regd.”
even if such articles are only intended for
export. Failure to do this may cause the
proprietor to lose his right to get damages
for infringement.

ELECTRICITY SUPPLY CHANGEOVER

Customers frequently come to radio dealers
with problems concerning changes in elec-
tricity supply (generally from D.C. to A.C.),
and ask whose responsibility it is to render
their radio sets suitable for use on the new
system.

The position under the Electricity (Supply)
Acts, 1882-1935, regarding alterations in the
system and pressure of supply declared to
consumers by authorised electricity under-
takers is as follows : —

Under the Regulations for securing the
sufety of the public and for ensuring a proper
and sufficient supply of electrical energy
which are imposed on all authorised electricity
undertakers, the undertakers are under
obligation to obtain the consent of the
Commissioners, or, in certain cascs, of the
local authority, before making any altera-
tion in the system and pressure of supply
declared to consumers prior to January15th,
1934.

Supplies commenced on or after January
15th, 1934, are governed by the provisions of
Regulation 34 of the Electricity Supply
Regulations, 1934, under which the Com-
missioners are the consenting authority in
respecy of alterations of any system and
pressure of supply, and in due course when
they are applied generally these Regulations
will also govern supplies given prior to
January 15th, 1984.

In those cases where the Comrmissioners
are the consenting authority, they attach
to their consent certain conditions, which
are as follows :—

*¢ Unless otherwise agreed, the Undertakers
shall at their own expense earry out the
nedessary alterations to consumers’ existing
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apparatus to suit the altered system and
pressure of the supply, or pay to each
consumer injuriously affected by the altera-
tion of system and pressure such sum as may
be agreed upon, or, in default of agreement,
as may be determined by an Arbitrator to be
appointed on the application of either party
by the Minister of Transport as the reason-
able cost of and incidental to the change
of system and pressure (including compen-
sation for any loss or damage incurred in
consequence of the alteration), and upon
such appointment being made, the reference
to the Arbitrator shall be deemed to be a
reference to a single Arbitrator under the
provisions of the Arbitration Act, 1889.

¢ Provided that in any case where notice
of their intention to carry out the aforesaid
necessary alterations is served by the Under-
takers on a consumer not less than one
month and not more than six months prior
to the date fixed by the Undertakers for
carrying out the said alterations, no liability
shall attach to the Undertakers, in respect
of apparatus installed by the consumer after
the service of such notice unless otherwise
agreed between the Undertakers and the
consumer, and a condition to this effect shall
be clearly stated in any such notice as afore-
said.’’

There are a few comparatively unimportant
undertakings which have been set up inde-
pendently of the Electricity (Supply) Acts,
and over whom the Electricity Commissioners
have no control.

In these cases where the local authority
is the consenting authority, this body may
give consent for the change-over, subject
to such conditions, if any, as it deems fit.
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MOTOR VAN RECORDS

Trafic Act Requirements

The Road and Rail Traffic Act imposes
definite obligations on all who use self-
propelled vehicles for business purposes.

The manner in which records must be
kept does not entail much work, but retailers,
having regard to the amount of other detail
work that has to be undertaken in connection
with their shops, do find it somewhat onerous
to adjust themselves to the code’s require-
ments.

There is no difficulty about arranging the
duties of the driver in such a manner that he
is not at the driving wheel more than 5% hours
at a stretch or more than 11 hours per work-
ing day. Even with a battery-charging ser-
vice the hours of work are concentrated
within a comparatively short period, allowing
an ample margin on the right side.

Some retailers do not appreciate the import-
ance and the motive of the legislature in
stipulating that on the record form there must
be stated the hour of beginning work-—work
in this instance being taken to include any
form of duty that is undertaken by the driver
of the vehicle. It is the duty of the licence-
holder—in other words, the driver’s employer
—to see that the hour of beginning work is
entered on the rccord sheet. Obviously if
that is not done there can be no check on the
number of hours worked. Hence, if only as
a matter of self-protection, the owner should
see that this time is entered.

Every record must be carried by the driver
until he has finished his work and must be
signed by him. The holder of the licence
must keep these records for at least six
months.

There is imposed on the dealer the obliga-
tion to maintain his vehicle in fit condition,
and examiners are authorised to inspect
vehicles and, if necessary, order repairs to be
carried out. When an examiner discovers a
van or lorry in what he considers not to be
efficient roadworthy condition, the usual pro-
cedure is to issue a prohibition order and give
the owner a number of days’ grace in which
to have the repairs efiected, in the meantime
permitting the use of the vehicle.

But it cannot be used after the days of
grace have expired until it has been inspected
by an examiner. It is a serious matter for
the van to be forced off the road. Owners of
one or two vehicles might find it will pay
them to enter into a service contract with the
local garage.

Most radio dealers operate under what are
known as ¢ C ”’ licences. This is the simplest
form of authorisation. The following statu-

tory conditions must be observed in every
casc :—(a) The motor must be maintained in
a {it and serviceable condition ; (b) the law
with respect to speed limits and weight must
be complied with ; (c) the requirements of the
law regarding the limits of time for which
drivers may remain continuously on duty
must be observed ; (d) records must be kept.

References have been made to the setting
up of a Joint Conciliation Board for the Road
Transport Industry and a schedule of pro-
posals determining the rates of pay for motor
drivers.

‘““How do these apply to ‘C’ licence-
holders ? * dealers ask. There is no need for
retail motor users to concern themselves on
this point, although the National Conciliation
Board has expressed the hope that “C”
licence-holders will recognise similar wages
and working conditions to “ A ™ and “B”
licence-holders. (The *“ A > licence is held
by the motor haulage contractor, and the
‘B ” licence by the limited carrier.)

Inquiries have been received from dealers
who want to know if they may teach junior
employees how to drive a car, provided that
when so used the vehicle shows the letter
“ L on the rear of the car.

The procedure to be adopted is : A person
wishing to learn to drive must, first of all,
take out a provisional licence (cost 5s.). Then
he can learn how to drive if he is under the
supervision of an experienced person, is
always accompanied by a person who has held
a licence for two years, and provided, further,
that a red letter “ L *’ is shown both at the
front and at the rear of the car. Having
learned to drive, the driver must undergo a
test.

Rectailers may teach their junior assistants
how to drive, provided they comply with
these general conditions.

The fee for the driving test in the presence
of the official examiner is 78. 6d. As soon as
the driving test has been passed, an ordinary
licence costing 5s. can then be obtained. In
the event of the learner not passing the test,
a statement to that effect is issued, but after
a month has elapsed application can be made
for another test.

Just one other point—the owner-driver
need not keep any record when he himself is
driving an authorised vehicle on a journey
that is in no way connected with his trade or
business. It is important to note that this
exemption only applies when the owner-driver
himself is driving. A record must be kept
if a paid driver is employed.
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A .4 licence, 144.
Accumulators, 69.
Act, Merchandise Marks, 150.
Registration of Business Names, 154.
Acts, Factory and Workshop, 151.
Shop Regulation, 155.
Addresses, B.B.C., 12.
Advertising Campaign, Co-operative, 17.
Allen, Charles Gilbert, 31.
Allighan, Garry, 31.
Allston, Reginald O., 31.
All-Wave Reccivers, 70.
Anode dissipation, valve, 98.
Anaode volt drop resistance, 97.
Anti-Reaction Circuit, 145.
Arbib, Richard, 31.
Ashbridge, Noel, 31.
Association, Battery, 24.
British Radio Cabinet Manufacturers, 18.
British Radio Valve Manufacturers’, 15.
Gramophone Radio & Musical Instru-
ment Manufacturers’ & Wholesale
Dealers’, 21.
Independent, local, 22.
Music, 24.
National Radio Engineers’, 20.
Radio Battery Manufacturers’, 24.
Radio Manufacturers’, 13.
Radio Service, 20.
Relay Services, 27.
Scottish Music Merchants’, 22.
Seottish Radio Retailers’, 22.
Ulster Radio Traders’, 22.
Ulster Wholesalers’, 22.
Wireless Retailers’, 21.
Associations, local, 22.
Attenuation, 99.
Auto Bias Resistance, 97.
Automatic grid bias, 145.
volume control, 24, 70, 164.

B.

Baggs, John, 31.
Bagshaw, George William, 31.
Bain, Capt. Herbert Alexander, J.P., 31.
Baird, John Logie, 81.
Baker, Arthur, 81.
Harold, 31.

Baker, Percy William, 32.
Baker-Beall, Alfred, 32.
Balecombe, Edwin K., 32.
Ball, Arthur Leslie, 32.
Ballast resistance, universal valve, 97.
Band-Pass circuits, 145.
units, 71.
Barrett, Ferberd Sessions, 32.
Barrie, Douglas G. E., 32.
Bases, Valve, 92.
Battery Association, 24.
Battery and Mains set market survey, 137.
Baynton, Gordon, 32.
B.B.C. addresses, 12.
Copyright and P.A., 135.
year, 12.
Beardsall, Charles Poynter, 32.
Beaver, Eric, 82.
Betambeau, A. E., 32.
Bias, grid supply, 75.
Bilantz, David S., 32.
Black, Michael, 33.
Blind, British Wireless Fund, for, 16.
Boon, H., 33.
Bowers, Ernest Victor, 38.
Bowyer-Lowe, Albert Edwin, 33.
Bridgen, Charles William, 33.
British Broadeasting Corporation, 12.
Radio Cabinet Manufacturers’ Associa-
tion, 18.
Radio Valve Manufacturers’ Association,
15.
standard wire sizes, 100.
Wireless for the Blind Fund, 16.
Brittain, Sir Harry, K.B.E., CM.G., L.L.D.,
M.A., 383.
Brown, Alice S. G., 33.
Harold Ernest, 33.
Sidney G., 33.
Browne, Rupert Pollard, 33.
Bryan, Harry, 33.
Bryce, N. Dundas, 33.
13.5.S. 613 Interfercnce Suppression Devices,
94.
Bulgin, Arthur Frederick, 34.
Burne-Jones, David, 34.
Burnham, Walter Witt, 34.
Burnley, G. & W. R. A, 22.
Business Names Act, 1925, registration of,
154

Buswéll, Gordon, 34.
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Dickinson, Reginald G., 85.

Directory, Manufacturers, 169.
Products supplied, 203.
T'rade names, 189.
Wholesalers, 1838.

Cabinet Manufacturers’ Association, British Disney, Henry A. P., 85.

Radio, 18.
Calendar, 1985-6-7, 10.
Calkin, Alan Bernard, 34.
Campbell, Guy, 34.
Car Radio, 71.
Carrington, Frederick D., 34.
Chamberlain, Frank J., 34.
Champ, Guy, 34.
Changeover, Electric Supply, 159.
Charging plants, 71.
Chart, valve data, 121.
Choke, high frequency, 72.
low frequency, 72.
Circuit details, 69.
Circuits oscillatory, formulx, 98.
Clark, Alfred, 34.
Clarke, Arthur, 34.
H., 34.
R. C. W, 34.
Class, B., 72.
Clock Conference, 20.
Clubs, Trade’s luncheon, 28.
Cobb, Frederieck Arthur, 84.
Cohnreich, Alfred, 35.
Coils and condensers, formula, 97.
iron core, 25, 74.
tuning, 78.
Cole, Eric Kirkham, 85.
Stanton Wilding, 35.
Colle, V. G. Van, 35.
Collinson, Richard Franeis, 35.
Comparative resistances, 99.

Component  Manufacturers’ Federation,
Radio, 18.

Condensers and coils, formule, 97.
fixed, 74.

variable, 75.

Connections, valve, 92.

Connolly, Jimmy, 85.

Constants, valve, 98.

Continental valves, 92.

Control, automatic volume, 70, 164.
volume, 91.

Co-operative Advertising Campaign, 17.

Copyright, B.B.C., and P.A., 135.
notice, 185.

Coursey, Philip Ray, 85.

Coventry Association, 22.

D.

Darby, Lawson Alfred, 35.

Data, electrical, 97.

Davis, Capt. Leslie W. W., 35.

Day, Wilfred Ernest Lytton, 35.
D.C.to A.C., 159.

Designs, patents and trade-marks, 157.
Detector oscillator, 79.

Diamond, Joseph, 35.

Dobie, Arthur John Douglas, 36.
Doherty, Harold Alfred, 86.
Doig, Thomas W., 36.
Donisthorpe, Horace St. John de Aula, 36.
Dunn, William H., 86.
Dunne, Daniel Patrick, 36.
Dyer, Carleton L., 36.
H. A. J. Shearman, 36.
Herbert, John, 36.

E.

Eastick, John Clarc Newlands, 86.
Eckersley, Peter Pendleton, 36.
Edwards, Frederick W., 36.
van Eendenburg, Daam Carel F., 30.
Electric motors, 79.

Supply Changeover, 159.

Voltages, 102.

Electrical formule and data, 97.
Electrolytes, S. G., 99.
Electronics, Institution of, 24.
Ellis, Richard Milward, 37.
Emery, Ernest John, 37.
IEngineers Assoc., National Radio, 20.
Equipment for Radio Servicing, 62.
Equivalent temperatures, 99.
Evans, Selbourne, 87.
Exhibitions, 14.
Extension Speakers, 86.

F.

Factory and Workshops Acts, 151.
Farrer, Alan W., 37.
Faults in Sets, Quick Tests for Tracing, 57.
Fawcett, Dr. Francis Thomas, 87.
Federation, Radio Component Manufacturers,
18.
Radio Wholesalers, 19.
Feed system, resistance, 85.
Felton, Lionel Bernard, 37.
Ferranti, Vincent Ziani, de, 37.
Filter Circuits for Silencing, 94.
Fixed condensers, 74.
Ford, Cyril Herbert, 37.
Formule, A. C. circuits, 97.
D.C. circuits, 97.
electrical, 97.
Fountain, Guy Rupert, 87.
Freeman, A. H. Desmond, 37.
Freeman, Horace, 37.
French, Cyril, 87.
Frequency and wavelength formule, 98.
correcting circuits, 145.
Freshwater, George John, 38.
Fuses, 75.
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G.

Gumbrell, Horace William, 48.
Ganged Tuning Control, 145.
problems of, 146.
Gardner, V. G. E., 88.
Gibson, William T., 88.
Gilbert, Ernest Richard, 38.
Josiah William, 38.
Godfrey, George W., 88.
Goldstone, Sampson, 38.
Golfing Societies, Radio Industry, 30.
Goodfellow, Magnus, 88.
Goodman, William Henry, 38.
Gootnick, Samuel, 88.
Gorringe, Rupert Clement, 38.
G.P.O. Relay Regulations, 136.
Gramophone, Radio & Musical Instrument
Manufacturers & Wholesale Deulers,
Association of, 21.
Green, George Frederick, 38.
Grid bias supply, 75.
Grimsby Radio Dealers’ Assoc., 28.

H.

Haigh, Richard, 88.

Hambling, Arthur William, 38.
Hanchard Goodwin, John M., 89.
Hants Association, Southern, 28.
Harris, Charles L., 39.

Herbert Reginald, 89.

Harrison, Donald Frederick, 39.
Hart, David, 39.
Harvey, Grinnell, S., 59.
Haynes, Frederick Henry, 89.
Healy, Henry W., 89.
Heaver, Ernest Frank, 89.
Henderson, Frederick E., 39.
Hesketh, Benjamin, 39.
Hester, Jack S. C., 39.
Higginson, Kingsley, 89.
High frequency chokes, 72,
Hillman, Charles, 89.

Edgar Martin, 40.

Hirst, John, 40.

Hitchcock, Alan Flinders, 40.
Hobday, Clifford H. G., 40.
Hodson, John Curran, 40.
Hogben, Bernard T., 40.
Holmes, Herbert, 40.

Ronald Herbert, 40.
Houghton, Edgar William, 40.
Howitt, Harry, 40.

q
Hum, 76.
Humphries, Sidney J., 40.
Hunt, Cyril Harvey, 40.
William Arthur, 40.
Hutchins, Maurice A., 40.
Huxley, George Arthur, 40.

1.
ILE.E. Interference Committee, 25.

Wireless Section, 24.
1iife, Alfred Eldred, 42.

16:

Incorporated Radio Society of Great Britain,
26.
Independent local associations, 22.
Indicators, tuning, 89.
Inductances, Iron Core, 98.
Industry at law, the, 148.
Instability, 76.
Institute of Radio Engineers, 25.
Wireless Technology, 27.
Institution of Electronics, 24.
Interference, 76.
electrical, 14.
I.E.E. Committee, 25.
Suppression Devices, 94.
Iron Core Coils, 25, 74.
Iron Core Inductances, 98.

J.

Jasper, Frederick Stephens, 42.
Jones, Bernard Edward, 42.

Frank, 42.

Vilfred Lawrence, 42.
Joseph, Henry, 42.

Joseph, 42.

K.

Kay, Barry, 42.

Henry Graeme Aytoun, 42.
Kent, George Gordon, 42.
King, Harrie John, 42.
Kirby-Johnson, Harry L., 42.
Klein, Rene Henri, 43.
Knox, Collie, 43.
Kohn, Lewis, 43,

L.

Launcushire & Cheshire Golfing Society, 30.
Law, Ohm’s, 61.
the Industry at, 148.
Latham, Charles, 43.
League, Wireless, Traders® Scheme, 26.
Lee, Arthur, 43.
Edgar Morton, 43.
Leeds Luncheon Club, 28.
Leicester, Edward Frederick, 43.
Leicestershire Association, 28.
Lever, Edward Anthony, 43.
Lewis, Harold Victor, 43.
Licences, A.4, 144.
British pool, 144.
Philips-Mullard, 147.
P.M.G., 143.
Litchfield, Gordon Arthur, 43.
Lloyd, Sidney, 43.
Local Associations, independent, 22.
London Luncheon Club, 28.
Longmire, Albert, 43.
Low-frequeney chokes, 72.
transformers, 88.
Lucas, Henry Antony Erie, 43.
Luncheon Clubs, 28.
Lyons, Claude Lipman, 43.
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M.

Macfarlane, James, 43.
Macqueen, Montague M., 44.
Mahoney, Henry Charles, 44.
Mains and Battery set market survey, 137.
units, 77.
valves, 90.
Manchester Luncheon Club, 28.
Manufacturers’ Directory, 169.
Marconi, Guglielmo, Hon., G.C.V.O., cte., 44.
Marks, Lord George Croydon, 44.
Merchandise Act, 150.
Marriott, George Armstrong, 44.
Martin, Anthony Wyard, 44.
May, John, 44.
McCrea, Frederick Harold, 44.
McKenzie, James Patrick, 44.
MecMichael, Leslie, 44.
Medlam, Williain Beresford, 45.
Merchandise Marks Act, 150.
Meters, 63.
Michell, Philip Claud, 45.
Middleton, Arthur, 45.
Midlands Luncheon Club, 28.
Midlands Radio Golfing Socicty, 30.
Miller, Nora Evelyn, 45.
William Edward, 45.
Montague, David, 45.
Sidney, 45.
Moody, Alexander Edmund, 435.
Richard, H. C., 45.
Moore-Brabazon, Lt.-Col. J. T. C., 45.
Morrison, L. Claude, 45.
Motor boating, 78.
Motor radio, 79.
Motor van records, 160.
Motors, eleetric, 79.
spring, 79.
Mullard, Philips Licence, 147.
Stanley Robert, 45,
Mulvey, R. G., 45.
Murphy, Frank, 45.
Music Association, 24.
Musical Instrument Manufacturers & Whole-
sale Dealers, Association of Gramophone,
Radio and, 21.

N.

National Radio Engineers’ Association, 20.
Radio Exhibition, 13.

Neck, Leslie T., 47.

Neuman, Adalbert, 45.

Newcastle Social Club, 29.

Newell, Frederick A., 46.

Nicoll, George Jack McCracken, 46.

Noble, James G. G., 46.

North l.ondon Radio Traders’ Association, 23.

North Stalfs Luncheon Club, 29.

Nottinghamshire Luncheon Club, 29.

Nunn, Robert Henry, 46.
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0.

O’Counell, Henvy, 46.
Ohin’s law, 61.
Oliver, Charles, 46.
Osborne, Gerald Robert, 46.
Oscillator, 68.

detector, 79.
Oscillatory circuits, formule, 98.
Otten, J. II., 46.
Output transformers, 89.
Ozanne, Guy Durand, 46.

P,

Payge, Reginald B., 46.

William I. G., 46.
Partridge, Clifford Arthur Frank, 46.
Patents, designs and trade marks, 157.
Paterson, John R., 46.
Payman, Herbert Saul, 46.
Payne-Gallwey, Reginald Frankland, 47.
Performing Right Society Licence, 135.
Perks, Frederick William, 47.
Philips, Dr. Anton Frederick, 47.
Philips-Mullard Licence, 147. ;
Phonographic Performance Licence, 135.
Pick-up, 75, 80.
Pinkham, Charles, 47.
P.M.G. licence, 143.
Pocock, Hugh Shellshear, 47.
Pool, licence, British, 144.
Portable receivers, 81.
Postal regulations, 119.
Power Valve A.C. Output, 98.
Power transformers, 98.
Prince, Herbert Stanley, 47.
Products Supplied Directory, 208.
P.R.S. Licence, 185.
Public address, 82.

B.B.C. copyright and, 135.

Public performance and, 135.

Q.
Q.P.P., 82.
Quarrington, Cecil Albert George, 47.
Quick Tests for Tracing Faults in sets, 57.

R.

Radio Cabinet Manufacturers’ Association
18.

Component Manufacturers’ Federation,
18.

Dealers’ Association, Gramophone and,
21.

Engineers, Institute of, 25.

exhibitions, 14.

Industry Golfing Societies, 30.

Luncheon Club, 29.

Manufacturers’ Association, 13.

Musical Instrument Manufacturers &
Wholesale ealers, Association of
Gramophone, 21.
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Radio Products supplied, 203.
Radiolympia, 13.
and Radio-gramophone

183.
Retailers’ Association, Scottish, 22.
Service accounts and records, 133.
Service Association, 20.
servicing, 61.
Society of Great Britain, 26.
Traders’ Association, Ulster, 22.
Valve Manufacturers’ Association,
British, 15.
Wholesalers’ Federation, 19.
Wholesale Trading Agrecment, 16.
Who’s Who, 31.

Receivers, portable, 81.
testing, 64.

Records, motor van, 160.

Rectification, 83.

Rectifiers, metal, 132.

Rees, John M.G., 47.

Registration of business names Act, 1925, 154..

Regulations, postal, 119.

Reigate Association, 23.

Reith, Sir John Charles Walsham, 47.

Relay Regulations, G.P.O., 136.
Services Association, 27.

Remote tuning control, 145.

Resistance, 85.
anode volt drop, 97.
auto bias, 97.
capacities and inductances in parallel

and series formula, 97.
capacity, coupling, 85.
colour code for, 85.
conmparative, 99.
feed system, 85.
universal valve ballast, 97.
wire, calculation, 99.

Retailers’ Association, Wireless, 21.

Richmond, Frank S., 47.

Riddiough, John William, 47.

Ridgway, John Whinfrey, 47.

Ridley, J. H. D,, 47.

Ridout, Herbert C., 47.

Roberts, Harry Charles, 47.

Robertson, Arthur Albert George, 47.

Robinson, Frederick H., 47.

Thomas Allen White, 48.

Rosen, Edward E., 48.;

Rothermel, Royden Albert, 48.

Rowe, Bertrand E., 48.

Royalty, music and P.A., 162.

Royds, George Dawson, 48.

wholesalers,

S.

Saddington, Fredk. Marshall, 48.
Saemann, Hans Josef, 48.
Salaman, Walter John, 48.
Scop, Leo., 48.
Scottish Golfing Society, 30.
Music Merchants’ Association, 22.
Radio Retailers’ Association, 22.
Exhibition, 13,
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Screening, 145.

Selectivity, variable, 86.
Sellers, Harold Wadsworth, 48.
Service Association, Radio, 20.
Servicing, radio, 61.

Sct market survey, 137.

Sets, quick tests for tracing faults in, 57.
Sheflield Luncheon Club, 29.
Sheppard, Arthur Henry, 48.
Shop Regulation Acts, 155.
Shore, George Charles, 48.
Short waves, 86.

Sinclair, Herbert Gray, 49.

Slater, Harry G., 49.
Smith, Edward Charles Scott, 49.
M., 49.

Speaker output transformer, 99.
Spcakers, matching, 86.

extension, 86.

moving coil, 87.

iron, 87.

Specific Gravity, Electrolyte, 99.
Spink, John Ronald, 49.
Standard wire sizes, 100.
Stanley, Charles Orr, 49.

Edward James Walker, 49.
Stewart, Alastair C., 49.
Strachan, David Grant, 49.
Straight-line amplifier, 145.
Sudiow, Edmund W., 49.
Superhet receivers, 68.
Superheterodyne Principle, 87.
Supply, grid bias, 75.

voltages, United Kingdom, 102.
Suppression devices, interference, 94.
Swiney, Douglas Herbert William, 49.
Synchronous Clock Conference, 20.

i

Tables, standard wire, 100, 101.
Taylor, George Stanley, 49.
'Tebb, Charles William, 49.
Television—
Advisory Committce, 54.
Area served, 53.
Broadcasting, 13.
Commercial aspects, 54.
Committee, 55.
Contract conditions, 55.
Patent problems, 54.
Report, 53.
Society, 28.
Standard of picture, 53.
Systems, Baird and E.M.I., 55.
Technical points, 56.
Witnesses, 55.
‘femperatures, equivalent, 99.
Terms, 61.
Testing instruments, 62.
receivers, 64.
Tests, Quick for Tracing Faults in Sets, 57.
Thomas, John Henry, 49.
Tobin, J. Raymond, 49.
Tone correction, 88.
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‘Frade-marks, patents and designs, 157.
names, directory, 189.
Transformers, low frequency, 88.
formulx, 98.
output, 89.
Tuning, coils, 73.
indicators, 89.
Turle, Edgar Harold, 49 .
Tyers, Paul D., 50.

U.

Ulster Radio Retailers® Association, 22.
Wholesalers’ Association, 22.
Units, 61.
band-pass, 71.
mains, 77.
Universal valve ballast resistance, 97.
Upton, Walter, 50.

Wi

Valve Manufacturers’ Association, British
Radio, 15.
anode dissipation, 98.
ballast resistance, universal, 97.
bases, 92.
connections, 92.
constants, 98.
continental, 92.
data chart, 121.
formulze, 98.
mains, 90.
testing, 90.
universal, 91.
variable-mu, 91.
Van Eendenburg, D. C. F., 36.
Van Records, 160.
Variable condensers, 75.
-mu valves, 93.
selectivity, 86.
Verrells, Henry Victor, 50.
William Streatfield, 50.

The Broadcaster Trade Anunual, 1936

Vigers, Colonel Thomas W., 50.

Voigt, Paul Gustavus, 50.

Voltages, supply, United Kingdom, 102.

Volume control, automatic, 70, 164.
controls, 91.

W.

Walker, George Leonard, 50.

Ward, Gordon E., 50.

Warrilow, William E., 50.

Watkins, A. E., 50.

Wavelength and frequency formule, 98.

Webster, Russell, 50.

Weese, George R., 50.

Welham, Laurence, 50.

West Herts Association, 23.

Wheeldon, Douglas Parker, 50.

Whitaker, Alfred, 50.

Whiteley, Alfred Harold, 50.

Whittingham, Robert Buxton, 50.

Wholesale Dealers’ Association of Gramo-

phone, Radio & Musical Instrument
Manufacturers and, 21.

Wholesalers’ Federation, Radio, 19.
Directory, 183.

Wholesale Trading Agreement, Radio, 16.

Wheo’s Who in radio, 31.

Willby, Stanley George, 50.

Williams, John Harold, 50.

Willis, Robert, 50.

Willmott, Charles William, 50.

Wingrove, Major Charles William, 50.

Wire, resistance calculation, 99.
sizes, British standard, 100.

Wireless Fund for the Blind, 16.
League Traders’ Scheme, 26.
Retailers’ Association, 21.
Technology, Institute of, 27.

Wyborn, Edward John, 50.

e

Year, the B.B.C., 12.
Youle, Frederick, 50.
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MANUFACTURERS

DIRECTORY

Makers of radio and gramophone instruments,

parts and accessories
telephone numbers are

Abbey Eugmeering Works, Watton, Norfolk,
Watton

Ace Ra.dlo, 2- 5, Dingley Place, E.C.1. Clerken-
well 7874.
Accumulator Construction Co., 40, Pudding
Newcastle-on-Tyne.
Accumulator Makers’ Association, 66, Victoria
Street, S.W.1 Victoria 2853. Acmakas,

Sowes£ London
Accumulators Elite Hebble Mill, Salterhebble,
Halifax, Yorks. Halifax 430 Elite, Halifax.
Acme Album Service (Lunn, “ T} ght and Co.), 47-
51, Featherstone Street, City Road, London,
E.C.1. Clerkenwell 3196.

Adey Portable Radio, 99, Mortimer Street,
Regent Street, London, W.1. Langham 3258,

Advance Components. Ltd., Advance Works,
slzgck Road Walthamstow, E.17. Waltham-

w

Aermhte Ltd .» Junction Mills, Whitligton
Street. Ashton-under-Lyne. Aermllt,e Ashton-
under-Lyne. Ashton-under-Lyne 1205, 5, St.
George’s Avenue, Aldersbury, London. Metro-
pollrlt‘an 0181, Handysides Arcade, Newcastle-
on-Tyne.

Aerodyne Radlo, Ltd., Aerodyne Works, Tot-
tenham, London, Tottenham 4500.
Aerodyne, Phone, London.

Aladdin Gramophone and Accessories Co., 93,
Tabernacle Street, E.C.2. Clerkenwell 3852,
Allen and Co., Ltd., E., Imperial Steel Works,
Sheflield 9. Atterclifie 41055, Allen, Shef-
fleld. Artillery House, Westminster, London,

S.W.1l, Victoria 4528.

Allied Electrical and Furniture Industries, Brent
Crescent, North Circular Road, N.W.1
Willesden 5311.

Allnutt & Co., Thos., Lee Chapel Lane, Langdon
Hills, Essex. Laindon 122. Allnutt, Lee
Chapel Lane, Laindon.

Allwave International Radio and Television,
Ltd., 242, High Street, Bromley, Kent.
Ravensbourne 4046. Albands, Bromley.

Allwood, Blackband and Co., Alexander Woxks

Alcester.
Altham Radio Co., 25, Mosley Street, Man-
cﬂes%er 2. Central 6427, Staportco, Man-
cheste:

Alton Battery Co., Ltd., Alton, Hants, Alton 367-8
Battery Alton. Donlngton House, Norfolk
Street, W.C.2. Temple Bar 9265. Battericol, -
Est.rand London.

Amalgamuted Manufacturers, 431,

Coventry
Road, Birmingham. Victoria 1662.

with addresses and
listed in this section.

Ambassador Radlo-Gramophones, Ambassador
Works, Bramston Street,- Brighouse, Yorks.
Brighouse 283. 14, Oxford Road, Manchester 1.
%engra] 6089. 42, Bridge End, "Leeds Bridge,

eeds

Amerad (Great Bmtaln), Ltd., Aldwyoh House,
Aldwych, W.0.2. Holborn 9 911

American Radio Repair Service, 12 Shepherd’s
Bush Green, W.12. Shepherd’s Bush 4798.

lifiers Ltd., Billet Works, Billet Road

althamstow, B.17. Larkewood 2244,

Amplion (1932), Ltd., 82-4, Rosoman Street,
Rosebery Avenue, London, E.O.1. Clerken-
well 5440. Nua.mplion, Smnth, London.

Andrews and Co., A. Tollington Park,
Fmsbury Park, N.4. Archway 194
gglo Amerjcan Industries Corpn., 56, Howland

treet, W.1. Museum 5675. Anammdus.
London,

Anglo Swiss Screw Co., Ltd,, Trout Road, West
Drayton, Middlesex. West Drayton 404,
Accuracy, West Drayton.

Anglo-Swiss Electrical Co, Ltd 15, Victoria

11 Berkeley Square,

Street, S.W.1. Abbey 4

Anson & Hopwood, Ltd.,

W.1. Mayfair 5855, 41, Cheval Place, S.W.1T.

Kensington 5855. Autotrope Works, Harle-
Ealing 1203.

Hanover Place, Leeds.

quin Avenue, W. 5
A;E)lebons (Leeds) L

eds 21694-5-6. 96 "New Bridge Street, New-
Newcastle 27651, Gramo-

castle-on-Tyne.
phones, New e.

« Ardente ’’ Acoustic Laboratories, 11-12, Pollen
Street, W.1. Mayfair 1801- 1718.° Aooucles,

Wesdo, London.

Arvin Electrio, Ltd., Shropshire House, 179,
Tottenham Court Road

Ashton and Co. (Est. 1787), Ltd 45, Chorlton
Street, Manchester. Central 0365. Klaretun,
Manchester.

Ashton’s Wireless Depot, Bull’'s Head Yard,
Market Place, Ma.nchester Blacktriars 2854.
Harold Ashton, A.M.I.E.E., Manchester.

Atlas Carbon and Battery Co Ltd., 56, South-
wark Bridge Road, S.E.1. Hop 0795. Atlas-
batry, Sedist, London.

Attwater and Sons, Hopwood Street Mills,
Preston. Preston 4045. Attwaters, Preston.

Audiovisor, Ltd,, 28, Little Russell ~ Street,
London, W.0.1 Holborn 2986.

Auntomatic Coil Winder and Electrical Equipment
Co., Ltd., Winder House, Douglas Strect,

S.W.1. Victoria 3404- 7; Autowinda, Sowest,
London.

BROWN

TEST AND SERVICE EQUIPMENT

for Long Life, Accuracy and Reliability. Fully Guaranteed.
Wm.F.BrownRadioltd.,OssilloRadioWorks,BrierleyHill Staffs.
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Automobile Accessories (Bristol), Ltd., Clifton
Terrace, Sion Road, Bedminster, Bristol 3.
Bristol 64067,

Automobile and Home Radio, Ltd., Buchanan

uildings, 24, Holborn, E.C.1. Holbom 7394,
Autohome, London.

A.E.F ufacturing Co
Ponders End, Midd lesex.
Juicepotz, Enfield.

17, Queensway,
Enfleld 3249

Baird Television Ltd., 58, Victoria Street, 8.W.1.
Victoria 7238. Televisor, Sowest; London.

Bakelite, Ltd., 68, Victoria Street, S.W.1
Works: Birmingham. Victoria 5441. Bnkeliw,
London.

Baker and Finnemore, Ltd., Bakfin Works, New-
hall Street, Bi.rm_mgham, 3. Central 2838.

ngham.
Baker, G. F., and Co., Ltd., Xaltona House,
Leeke Street Corner, King’s Cross Road,

London, W.C.1l. Terminus 4302. Ocrekab,
Kineross, London
Baker’s Selhurst Rad;o, Ltd., Sussex Road, South
Croydon, Croydon 3441
Ba]combe, Ltd., A. J., 52- 58 Tabernacle Street,
E.C.2. Clerkenwe]l 1322. Abalgramo, Fin-
uare.

Ba.l win Instrument Co Brooklands, Dartford,’

Kent. Dartford 9
Barber and Colma.n. Ltd., Marsland Road,
Sale 2277. Barcol

Brook]ande, Manchester.
Barnard Accumulator Co., 195-197, Perry Vale,
London, S.E.23. Forest Hill 5106

Bastock, E 135 Showell Green Iaane, Sparkhill,
Birming!

Batterneg, Ltd Redditch. Astwood Bank 4,
Batteries, Redditch,

Baty, omny EIIGTH Dunstable Road, Luton.
Luton 228. Baty Luton.

Battery Mamtenancc, Ltd., 9, Newton Road,
Tor
Becker, G Ltd Ampere Works, Wembley Park,

Middlesex. Wembley 3737. Switches
Wembley
Beddoes, Ltd J. @., 11, Great Hampton Street

Bu'mmgha.m,lﬁ ‘Central 4340. Ta.ntivg Bir-
mingham. Southern House, Cannon ‘r',r

London, E.C.4. Mansion House 8031. Boddo-

Benthoven” Radio, Ltd., Beoth Works

o, eethoven orks,

G aggexlllond Acton, N.W.10. Willesden

36.

Belling and Lee, Ltd., Cambridge Arterial Road,
Enficld, Middlesox.” Enfleld 3322-5

Bcnmm_m Electrie, Ltd., Brantmood ‘Works,

Tariff Road,
1500. BenJ&]ect Southtot, London.
Bennett Television Co., Redstone Oopse, Redhill,
. Redhill 720. Redhill 7
Berclif, Ltd., 38, Rabone Lune, Smeth\vlck
Smethwick 0751. r
Beresford and Co., W., Dominion House,
rtholomew Close, E.C.1. National 9668.
Berk and Co., ., 106, Fenchurch
Street, E.C.3. Monument 3874, Berk, Phone,

Londo
SOk K. E., Alert Works, Seven

Beswick, Ltd.,
Kings. Seven Kings 1987,

Betterset Radio, Ltd., Clarendon Works, Monta-
gue Street, \Vorthmg Worthing 654.

Bird and Sons, L ydney S., Cyldon Works,
Cambndge Arterial Road, Enfleld, Middlesex.
Enfleld 2071. Capacity, Enfield.

Birkbys, Ltd., Liversedge, Yorks. Cleckheaton

Ltd. Clare-

103. Elo, L:versedge
Birmingham Sound Reproducers,
mont Works, Claremont Street, Old Hill, Staffs.
Cradley Heath 6212, E]ectronio old I,
Bligh, 1 and 2, North Lane, and St.
Dunstan’s étreet Canterbury Canterbury
289. Bligh, Canterbur¥
B]ock Batteries, Ltd By ass, Barking, London,
Grangewood 3346

Tottenham, N.17. Tottenham
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Bond and Soms, Ltd., V.C., Parkfield Works,
Church Road, Leyton E.10. Leytonstone 1066.
Veeceebee, Leystone, London.

Bonson, E. W., 2, Tichborne Court, Holbora,
London w.C. 1 ' Holborn 0664,

Bowerman, Ltd., Geo., 137, Praed Street, London,
W.2. Paddington 1903 Quesolar, Edge

Bowyer-Lowe and A.E.D., Ltd., Diamond Works,
Coombe _Road, Brighton. Brighton 2404,

Boxfoldla, Ltd. Boumbrook, Birmingham. Selly
Oak 1164. Boxfoldia, Birmingham.

Boyes Radio, Ltd., 2, Bradshaw Street, Man-
chester, 4 Blackfriars 9128.

Boynton and Co., Ltd., 65-8, Stafford Street,
Birmingham. Central 1525, Portables, Bir-
mingham ; 139, Corporation Street, 3 & 5, Hill
Street, and 23, Smallbrook Street, Bummgha.m
Port: ab]es, Bu*mmgha

Bradnam and Co., 15, Heywood Street, Moss
Side, Manohester

Bramley, J. W., Radio Honse, Corporation Street,
Halifax. Hallfa.x 3394.

Bridger and Co., 0. No. 4 Factory, She]ford
Place, Church’ Street Stoke Newington, N
Clissold 6077.

Britannia Batteries, Ltd., Bnta.nma. ‘Works, Union
Street, Redditch. Redditch 155. Britanicus.

. 10-15, Chitty Street, W.1. Musenm 7163.

British Aluminium Co. .» Ltd., Adelaide House,
King William Street, London E.C.4. Mansion
House 5561-3 and 8074-5. Or olite, Bilgate,
London. Cryolite, London. 5/29, Pancras
Road, London, N.W.1. Terminus 5301-2.
La.wley Street, Birmingham; 274, Deansgate,
Manchester ; 66 Kirkstall Road, Leeds.

British Belmont Radlo, Ltd., Balfour House,
119-125, Finsbury Pavement E.C.2. National
6828. Belrad Phone, London.

Brxtieh Blue Spot Co,, Ltd., Sterlmg Works,
agenham, Essex. Seven K'.ings 466.
Bntxsh Capehart Corpn., Ltd 62, Glengall Road,

S.E.1 Bermondsey 2022

Brltish Celanese Ltd., Celanese House, Hanover

Square, W.1. Maytair 8000. Celanese,

‘Wesdo, London,

British Centralab, Ltd., Canterbury Road,
Kilburn, N.W.6. Malda Vale 6066.

British East Light, Ltd., 18, St. Qlare Street,

Ro al 4207. Fileastli.

Minories, London, E.1.
Ltd., Hanwell, London,

British Ebonite Co.,
W.7. Ealing 0125. Ebomtlcal Ealux, London.

British Electric Meters Ltd., Morden Road,
Mitcham, Surrey, Mitcham 2121. Britmeter,
Miteham. 45, Westminster Bridge Road,
London, S.E.1. Blackfriars House, Parsonage,
Manchester 3.

British Ferrocart Co., Ltd., Peel Works, Silk
Street, Salford, 3. Blackfriars 8888: Sparkless,

Salford.
Brg,llsh %enerﬁl Radio Co., Ltd., 1, Central
8,CH
British Go]dring Products, Ltd., Balfour House,
115-119, Finsbury Pa.vement London, E.C.2.

National 8838. ~Eckergram, Phone, lL.ondon.
Beeohcrott Roead, S. Woodford, E.18. Wanstead

Bntlsh G.W.Z. Battery Co., Ltd., Falmouth
Road, Trading Estate, Slough, Bucks. Slough
660. Geewhxzz, Slough.

British Homoghone Co., Ltd., Barry Road,
Stonebndge ark, London, N.W.10. Willesden
0386-7-4394. Homochord, Harles, London.
Studlos, 84A, High Road, Kilburn, London,
N.wW Maida Vale 4806-7. 9/9A, High
Street "Bull Ring, Birmingham. Midland 6233

Fleet Street, Liverpool. Royal 3920.

British Tdea Patenta, Ltd., Green Street, Brims-
down, Middlesex. nfleld 1808, 3327-9.
Daptacon, Enfleld.

British Insulated Cables, Ltd., Prescot, Lancs.
Prescot 6571. Insulator, Prescot

British Leowe Manufacturers, Ltd., 6, Foun-
tayne Road, Tottenham, N.15, Stamford
Hill 3911. Loewerad, Southtot.

Ltd Argosy Works, Red-
Argosy, R (iditch

British Needle Co.,
ditch. Redditch 1
9, Falcon Avenue, Aldersgate Street, London
E.C.1. 52, Spencer Street, Bu'mmgham

BROWN

MODULATED OSCILLATORS

covering all ranges, Battery, A.C. and A.C./D.C. models.
Wm.F.BrownRadiokttd., OssilloRadioWorks, Brierley Hill, Staffs.
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British N.S.F. Co., Ltd., Building No. 3, Waddon
Factory Estate Waddon, Surrey. Croydon
4166. Enesef, ClOYdOﬂ
British Permel Enamelled Wire Ltd., Charlton,
]SIE 7. Greenwich 2820. Permel, Charlton,
Bnush Pix Co., Ltd.,

118 Southwark Street,
London, S.E.1. Hop 1001.

British Radio Corpomtxou. Ltd.,
Gardens, London, S.W.1.
British Radio Gmmophone Co., Ltd., Pilot House,

40, Grosvenor

Church Street, Stoke \Iewmgton, London.
N.16. Clissold 6287.

British Radio Valve Mapufacturers’ Associa-

tlon, 59, Russell Square W.C.1. Museum

1206, Bradval, Westcent, London.

British Radiophone Ltd., 56, Vicarage Lane,
Tiford, Essex. Ilford 3040.

British Radiovision Corp., 56, Hazel Road,
Kensal Rise, N.W.10. Willesden 6180.

British Rectifters Engineering Co., Vernon Place,
Bath Road, Cheltenham

British Rola Co., Ltd., Mluervu Road, Park Royal,
N.W.10. Willesden 4322. Vorcecoil, Harles,
London. Vorcecoil, London.

British Ropes, Ltd., Wire Sales Dept., Doncaster.
Doncaster 1348, Britrope. 52, High Holhorn,
W.C.2. Chancery 8822. Rutherglen, Nr.
Glasgow. Rutherglen 520. Cleckheaton, Yorks.
Cleckheaton 281. Ordsall, Retford, Notts.
Retford 249. Sankey Mills, Warrington.
Warrington 418. 18, Ludgate Hill, Bir-
mingham. Central 5585.

British Televxslon Supplies, Ltd., Bush House,
Aldwych, W.C.2. Temple Bar 0134. Teleview
Bush, London.

British Thomson-Houston Co., Ltd., Crown
House, Aldwych, W.C.2. Temple Bar 8040.
Asteroidal, Estrand, London; Asteroidal,
London.

* British Tungsram Radio Works, Ltd., West Road,
Tottonham, N.17. Tottenham 3548. Tungs-
valve Southtot, London. (See so Tungsram
Electric Lamp Works (G.B.), L

British Tyre an RubberCo Ltd., Thu.mes House,
Millbank, S.W.1 Victoria 3848. Britgoods,
Telex, London.

British Zonoyhone Co., Ltd., 98, Clerkenwell Rd.,
London, E . COlerkenwell 7620. Talki ng-
dom, Smith, London.

Bromlel;:-La.ugton Eleotric Wire and Insulator

.» 34-5, Newman Street, Oxford Street,
Museam 2256-7. Elewh‘es, Ruth,
London.

Brookes Measurins Tools, 51-3, Church Street,
Greenwich, London, 8.K.10. Greenwich 1828,

Brown Radio, Ltd., W.F., Ossillo Radio Works,
Brierley Hill, Staffs. Brierley Hill 7062.

rowning Wi Wireless Manufacturers, 18, Shellgrave
Road N.16. Clissold 0853.

Bruuswick Ltd., 1-3, anton Road, London,
S.W.9. 'Reliance 3311

Bryce and Co., W. Andre\v, 3-4, Ashland Place,
Baker Street W.1. Welbeck 1521. Woodfield
‘Works, Tile Street Burv, Lanecs.

Bulgin and Co., Ltd., A. F',, Abbey Road, Bark-
ing, Essex. Grangewood 3266-7. 64, Holhorn
Viaduct, E.C.1. Central 2751,

Bulle Co., Ltd., Bulle Clock House, 187, Totten-
ham Court Road, London, W.1l. Museum 6336.

Bullers, Ltd., 6, Laurence Pountney Hill, E.C.4.
Mansion House 9971. Bullers, Cannon,
London. Bullers, London.

Bulmer, Fred, 4, Carlton Terrace, Scarborough.
Scarborough 723. Bulmer 723, Scarborough.

Burall Bros., Patent Label Factory, Wisbech.
Wisbech 113. Burall, Wisbech.

Burgess Products Co., Barwell, Leicester. Earl

Shilton 141. Thames House, Millbank, S.W.1.

Victoria 2961. Burducts, Sowest.

Burgoyne Wireless (1930), Ltd., Great West Road,

Brentford, Mlddlesex Ea.l g

Burnand and Son, W. Duo Works, 66-106,

Shoreham Street, Shetﬂeld 1. Central 20766

and 24850. Bm-nn.nd Shefheld.

BurndgptsLtd Light Gun Factory, Erith, Keut‘

Erit

Burne-Jones and Co., Ltd., 309-317, Borough
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High Street, S.E.1l.
Sedlst, ‘London ;: Burjomag, London.
Burton, Ltd.,, C. F. and H., Progress Works,
Bernard Street, Walsall, Staffs. alsall 3960.
Burwood’s Wireless, Cork, I.F.S. Cork 1581.
Busby and Co., Ltd., 40-47, Price Street, Bir-
mingham. Aston Cross 5696. Busco, Bir-
mingham.
Bush Radio, Ltd.
Equipments, Ltd.

Hop. 0495. Burjomag

(Sole Conoessionaires, G.B.
, Woodger Road, Shepherd’s

Bush, London, W.12. Shepherd’s Bush 2050.
Soundifilm, Shepherds, London.

Butcher and Sons (Ross), Ltd., W., The Wireless
Depot. Ross, Herefordghire. Ross 140,
B.B. L%’(IIZO 35, Oxford Street, Swansea. Swan-
808

B.C.N. Co., Waddon Factory Estate, Stafford
Road, Waddon, Croydon. Croydon 6068.
Becien, Croydon. f

Callender’s Cable and Construction Co., Ltd.,
Hamilton House, Victoria Embankment, Lon-

don, E.C.4. Central 5241.° Callender, Fleet,
London.
Calvete, Ltd., I., Icall Works, North Street,

Clapham, S.W.4.
Clapcom, London.

Cambridge Instrument Co., 45, Gros-
venor Place, London, S.W.1. Sloane 9146,
Unipivot, Knights, London

Caradio Services, Ltd., 28, Stockwell Road, S.W.9,
Brixton 3888.

Carrington Mfg. Co., Ltd., Camco Works, Sander-
stead Road, South Croydou Croydon 1925.
Camco Croydo

Castagnoll, Gordon, A.M.I.R.E., Culver Street,
Colchester. Colchester 814.

Castle Fuse and Engineering Co., Ltd., Castle
Works, 33, Chester Street, leerpool 8.
Royal 1610. Gorundum, Liverpool.

Celestion Ltd., Kingston-on-Thames. Kingston
§656. Celestion, Kingston-on-Thames.

Cellgrave Co., 49-51, Dartmouth Road, S.E.23.
Forest Hill 4759,

Celluloid Printers, Ltd., Kingston By-Pass Road,
Surbiton, Surrey. Eimbridge 2814. Cellu-

print, Surbiton.
Central L(Huipment. Ltd, 188, London Road,

Macaulay 3202.
Ltd.,

Elecalvete,

Lwerpo Royal 6
Chalkley, C. Q. (Incor ora,t.mg Chalgrove Radio),
6, Grove Street, Wellingborough, Northamp-
tonshire. Chalgrove, Radio, Wi ﬁlngborough
Chapman, Ranelagh Gardens,

Hurlingham S.W.6. Putney 2372- 3 Nevajah,
Phone, London.
Charlesworth Mouldings, Ltd., Northcote Road,
‘Stechford, Birmingham. Stechford 23148.
Charlton Higgs (Radio), Ltd., Westbourne Place,
Hove, 3, Sussex. Hove 6009 ; Hove 6009

Chloride Electrical Storage Co., Ltd., Exide
Works, Clitton Junction, near Manchester.
Swinton 2011. Chloridic, Pendlebury 137.
Victoria Street, S.W.1. Victoria 6308. Chlori-~
dic, Sowest, London. Lexden Road, Acton,
W.3." Acorn 2203. Exidestorbelux, London.
205-231, Shaftesbury Avenue, W.C.2. Temple
Bar 5454, Exidedepo Phone, London. 57-58,
Dale End, Birmingham. Central 7629. Exide-
depo, Birmingham, 4. 16-18, Broadmead,
Bristol. Bristol 22461. KExidedepo, Bristol.
40-44, Tureen Street, Glasgow, S.K. Bridge-
ton 985. Exidedepo, Glasgow, S.E. 1, Franklin
Strect. Belfast. Belfast 26953. KExidedepo,
Belfast, 18-22, Bridge Street, Manchester, 3.
Blackfriars 1158, Exidedepo, Manchester, 3

Oholertou, F., Bridge Street, St. Helens. St.
Helens 363 8.

Chorlmet Radio Elec. Ltd., Arras Mill, Fitegeorge

treot Collyhurst, Manchester. Collyhurst
180
Chorlton Metal Co., Ltd., Millgate House,

55, Blossom Street, Manchester. Central 6642.
Chorlmet Manchester.

Christie and Sons, Ltd., Jas.,

246, West Street,
Sheffield. Sheffield 22132,

Christie, Sheffield.

BROWN

SHORT WAVE and ULTRA SHORT WAVE
OSCILLATORS.

Wm.F.BrownRadioktd.,OssilloRadioWorks, Brierley Hill, Staffs.

From 2.5 metres upwards.
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City Accumulator Co., 18-20, Normans Buildings,
Central Street, London, E.C.1. Clerkenwell
6206. 4, Surrey Street, Strand, London,

W.C.2. Temple Bar 8620.
Clarendon Radio Ltd., Park Avenue, North
Circular Road, N.W.10. Willesden 5331.

Clarion Radio Valve Co., 7, Duke Street, London
W.0.2. Temple Bar 1693. Phoenix Works.
;l‘yblll;'glRoad Erdington, Birmingham, Erdmg-
on

Clarke and Co. (Manchester), Ltd., H., Atlas
Works, George Street, Patricroft, ‘Manchester.
Eccles 2001. Pirtoid, Phone, Manchester..

Clarke’s (Redditch), Ltd., Sinew Works, Redditch.
Redditch 100. Sinew, Redditeh.

Clifford - Pressland (Sales) Ltd., 13, Creek Road,
East Molesey, Molesey 1231.

Climax Radio Electric, Ltd., Haws;ock Works.

fiz;'kmn Road, Hampstead Primrose
Coastal Radlo Ltd., 103, Brunswick Street,
Edinburgh, 7 Edmburgh 20795. 120, Da]ry
Road, Edinburgh. Edinburgh 63134. J36-8,
Cha.pel Street, Aberdeen. 211, Fish Dock
Road, Grlmsby Grimsby 2431. 34, New-

borough, Scarborough. Scarborough 859.
Coates, Ltd., J. G. Kings Mill, Bridge Street,
Burnley, Lancs. Burnley 2295. Coates, Ltd.,

Burnley.
Cole, Ltd., E. K., Ekco Works, Southend-on-Sea.
Southend 49491. Ekco, Southend-on-Sea..
Collaro, Ltd., Culmore Works Culmore Road,
Packham S.E.15. New Cross 2050. Korllaro,

ondon
Collet M!g Co.,S8.H., 341 Goswell Road, London,
Oler 7984
10 Canning Place, Liver-

Colhe and Co., J. H.,
00l. Central '5035.

Collinson’s Precision Screw Co., Ltd., Provost
Works, Macdonald Road, E.17. Walthamstow
0532. Elecolvern. 150, King’s Cross Road,
London, W.0.1. Clerkenwell 5362.

Columbia Graphophone Co., Ltd., Columbm
House, 98-108, Clerkenwell Road, .C.1
Clerkenwell 7620-4. Ta]kmgdom. Smit,h
London. Fibrillose, London.

Colvern, Ltd., Mawney’s Road, Romford.
Romford 2020. 150, King’s Cross Road,
London, W.0.1. Terminus 3077.

Concerton Radio and Electrical Co., Ltd., 256-1,
Bank Chambers, 329, High Holborn, London,
W.C.1. Holborn 8667

Concordia Electric Wire Co., Ltd., Trent Mills,
New Sawley, Nr. N ottingham. Long Eaton 249.
Polianite, Long Eaton. Milton Street,
Sydney Avenue, E.C.2. Metropohtan 9780.

Connollys (Blackley), Ltd., Blackley, Manchegter.
Cheetham Hill, 1801-2-3. Connollys, Blackley
Oswaldtine House, Norfolk Street, W.C.2

Cookson and Co., 25, New Oxford Street, W.C.1.
Holborn 8503.

Coopor and Son (Wolverhampton), Ltd., R.,
Atlas Works, Church Lane, Wolvethampton.
Wolverhampton 22527, Cooper, Wolver-
hampton 225217.

Coppock, James T., 61-67, Old Street, E.C.1.
Clerkenwell 0430. Jatocop, London.

Corey, Parsons and Co., Litd., Winchester Works,
Sumner Road, Peckham, S.E.15. Rodney 2211.

Correx Amplifiers, 21, Marmora Road, East
Dulwich, London, S.E.22. Forest Hill 3782.

Cosmocord Ltd., Cambridge Arterial Road,
Enfleld, Middlesex. Enfield 4022.

Cossor, Ltd., A.C. Cossor Honse,
Grove, N.5. Canonbury 1234. Amplifiers,
Phone, London. Amplifiers, London. 14-16,
Carrs Lane, Birmingham 4. Midland 1627,
14, Bath Street, Bristol 1. Bristol 20271-2.
21, Waterloo Street, Glasgow, C.2. Central
4446-7. 17, Welli ngton Street, Leeds 1. Leeds
21581. 42 Paradise Street Liverpool 1.
Central 1877, €-10, CannonStreet Manchester3.
Blackfriars 9777-8. 3, St. Nicholas Buildings,
Newcastle 1. Newcastle 23154. 3, Porter
Street, Moor Head, Sheffield 1. Sheflield

Highbury
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23103-4. 47B, Floet Street, Parliament Row,
Dublin. Dublin 22471. 47, Queen Street,
Belfast. Belfast 26088. 4, Park Lane, Cardiff.
Cardiff 172,

Crabtree, J. A., and Oo., Ltd., Lincoln Works,
Walsall, Stafr: 5.

Crawford and Co. (Tottenham), Ltd., Derby
Road, West Green, N.15 Mountvlev;v 1835,

,r§)mn Equipment, Ltd Acton Lane, Willesden,
Willesden 2272, Cryto, Quip,
Phonc, London.

Crystalate Gramophone Record Mfg. Co., Ltd.,
Imperial House, 60-62, City Road, London,
E.C.1. Clerkenwell 2633, 2116. Town Works,
Tonbridge, Kent. Tonbndge 35. Golden Green,
Tonbridge, Kent. Hadlow 33.

ums, Ltd., J., 4, Cullums Street E C.3.
Mansion House 0128. Franksurum,

Curtis Mfg. Co., Ltd., 26-28, Paddenswiok Road
Hammersmith W.5." Riverside 445

Custerson, R., old Factory, Bateshill, Redditch

Dallas and Soms, Ltd., John E., 6-10, Betterton
Street, W.C.2. Temple Bar 6351-4. Lensidern,
Phone, London.

Dagg',’gl. C., 44, Ranelagh Road, S.W.1. Victoria

Fitzwilliam Wks., Sheffield.
Sheffield 41341. Eros House, 29- ’31, Regent
Strcet, London, S.W.1. Regent 5627.

Davis and Timmins, Ltd., Brook Road, Wood
Green, N.22. Bowes Park 1136, Screwdntlm
‘Wood, Lon.

Dawkins Trading Co., 317, Higch Holborn, W.C 1.
Holborn 8164.. nghtingale Works, 347
Hornsey Road, London, N.

Dayws, Clarke and Co., 23, The A.venue, Bedford
Park, London, W. 4 Ohnswmk

Decca Gramophone Co., Ltd. and Dacca Record
anLtd 1-3, Bmxton Road, S.W.9. Reliance

De la Rue and Co., Ltd., Thos., Shernhall Street,
Walthamstow, .17 Walthamstow 2900,
Telenduron, Walt., London.

Dent and Co., and Johnson, Ltd., Linwood
Works, Linwood near Paisley. Johnstone 109.
Dentcompa, Linwood.

Diehl, H., 40, Sun Street, London, E.0.2. Bishops-

gate 7949, Diehleney, London

Dlggle&Co A., Jane St,reet Rochdale Rochdale

Dlsque Cabinet Co., Ltd 11, Poultry, London,
E.C.4. City 6631. Towundal Cannon, London.

Distavox Radlo, Ltd., 119, Bunhill Row, London,
*E.C.1. National 8589.

Distavox Service and Television Co., 119, Bunhill
Row, National 8589.

Doherty and Sons, KEdward, 718-728, Seven
Sisters Road, N.15. Stamford Hill 4646.
Dual Motors, Ltd., 85-86, New Bond Street,
W.1l. Mayfair 1648- 9. Dualmoto, Wesdo,

London.

Dubilier Condensor Co. (1925), Ltd., Victoria
Road, N. Acton W.3. Acorn 2241. f:'hvoltcon,
Phone, London.

Dulcetto Polyphon, Ltd., 2-3, Newman Street,

W.1. Museum 4201, ** Dulcet pboly *’ London.

Duldi Electrical Co., Ltd., 7-8, Lizard Street, Old

Street, London, 1.C.1. Clerkenwell 5522,

Darwins, Ltd.,

Duray, 101, London Road Nth., Lowestoft.
Lowestoft 165
Dyson & Co. (Works), Ltd., J., 2, Coleman

Street, E.Q.2. Metropoutan .1988,
Ave,, "London. 5,
Bradford 6037,

Londepot
Godwin Street, Bradford.
Equipment, Bradford.

Eaidesci Ltd., Gordon, 27, Fawcett Street, Sunder-

an

Eagle Engineering Co., Ltd., Eagle Works,
Warwick. Warwick 126-7. Ea.gle, Warwick.

Eagle Transfer, Ltd., Spring Road, Hall Green,

o Bu'mmgham. Sprmgﬂeld 1117. Eagtra.nco,
Birmingham.

East Ham Wireless Supplies, 427 and 429, Barkmg
Road, East Ham, E.6. Grangewood 1038,

IBROWN

AUDIOFREQUENCY OSCILLATORS

for A.C., D.C. and A.C./[D.C. supplies.
Wm.F.BrownRadioLtd., OssilloRadio Works, Brierley Hill, Staffs.

Good waveform
and stablifty. .
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Eastick and Sons, J. J., 118, Bunhill Row, London,
E.C.1l M et.ropolltan 0314, Library Place,
Jersey. 10/11, St. Helens Pla.ce wansea.
Commercial House, Place Road, Portsmouth.
23, Westwick Street, Norwich.

Edge R&dlo, Ltd., Salop Street, Bolton, Lancs.,
Bolton 1942.

Edison Storage Batter Distributors, Ltd‘
Victorla House, Southampton Row, W.C.l
Holborn 6673-4. Accedison, Westcent. London,
Accedison, London.

.Edison Swan Electrio Co., Ltd., 155, Charing
Cross Road, W.C.2, Gerrard 8660. Windmill
Brae, Aberdeen {Sub store operating from
Dundee). 12, King Street, Belfast. Belfast
20549, 23- 25 Constitution Hill, Birming-
ham. Central 6411, 32, Duke Street,
Brighton. Brighton 2518. 63 Victoria Street,
Bristol. Bristol 20161, 89-90, Frederick Street,
Cardiff. Cardiff 3157-8. 47 Dawson Street.
Dublin, C.2. Dublin 43581-2.” Ediswan House,
Bank Street, Dundee. Dundee 3129, 127,
George Street., Edinburgh. Edinburgh 27231,
167A, St. Vincent Street, Glasgow, C.2. Central
1609. Ediswan House, School Street, Hull.
Central 36823. 15-15A, Waellington Street,
Leeds. Leeds 29634-6. 27, High-cross Street
Leicester. Lelcester 58124-5. Ediswan House,
Paradise Street (Sub store operating from
Manchester), Liverpool. Central 2002. Lloyds
House, Albert Square, Manchester, Blackfriars

4423-6, Wards Buildings, High Bridge, New-
cagtle. Central 27473-5. QGoldsmith Street,
Nottingham. Nott.ingha,m 42511-2, 9, Whlmple
Street, Plymouth (Sub store o emting from
Bristol). Mappin Buildings, Norfolk Street,
Sheffield. Sheffield 22144, 24, High Street,
Southampton. Southampton 6121-2 (Sub store
operating from Bristol). 4, Nelson Street,
Swansea (Sub store ogemti.ng from Cardift).
Bradshaw Street, Northampton. Northamp-
ton 16565. 18, Bedford Street, Norwich.
Norwich 695. 24, Peel Place, Leeds Road,
Bradford. Bradford 2821 (Sub store operating
from Leeds). Telegraphic address in each case :
Ediswan, followed by name of town.

Edmonds, Ltd., G., Soho Hill Works, Birming-
ham, 19. Northern 0129 Reciprocal, Birming-
ham. . 3-4, Gamage Bullding, London, E.C.l.
Holborn 0128,

Efandem Co., Ltd., Fallings Park Works, Wolver-
hampton. Wolverhampton 31012-3. Efandem,
Wolverham ton 11, Fitzroy Square, W.1l.
Muscum 22

Electric Dcpot, Ltd., Prlbchett Street, Aston,
Birmingham. Aston Cross 73.

Electric Lamp Service Co., Ltd, 105-9, Judd
Street, King’s Cross, London, W.C.1. Buston
1183. Eleclampo, Kincross, London.

Electrical Equxpment and Carbon Co., Ltd.,
107-9-11, New Oxford Street, W.0.1. Temple
Bar 7050-8-9. Thermotype,Wesbcent London.

Electrical Ohms, Ltd., 6, Bridge Streot, Glasgow.

South 328.
Electrico (Croydon), Ltd., 91 George Street,
Croydon. Croydon 252

Electromicro Mfg. Co., 34, Queen Street, Ham-
mersmith, W.6. Riverside 1487.

Electro-Dynamic Constrmection Co., Ltd., Devon-
shire Grove, S.E.15, New Crosq 4972-5,
Eledamic, Phone, London

Elllott Radio Mfg. Co., Ltd., 87, Senhouse Street,
Maryport Cumberland. Maryport 104, Elllott

Radio, Maryport.
Elliotts, 33, Curzon Street, Maryport, Cumber-

land.

Elvy, C. L., 1, Dyott Street, Shaftesbury Avenue,
London, W.O.1. Temple Bar 3791.

Emmott (Pa.wsons), Ltd., George, Wadsworth
Mill, Oxenhope, nea.rKeigh]ey, orks. Haworth
14. Emmott, Oxenho

En‘}&iric, Ltd., 51, Calt orpe Street, London,

erminus 4774. Reg. Oﬂice, 22,

Walbrook, E.C.4
Enfield Cable Works, Ltd., Lincoln House,
296-302, High Holborn, W.C.1. Holborn
Enfelcama, Phone, London.
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Enﬂeld Zinc Products, Ltd., 30, Newgate Street,
E.C City 6079. Penedoog London

English ‘Steal Corporation, Ltd., Vickers Works,
Sheffield.

Eon Vacuum Wireless Co., T, Pool Valley, Old
Steine, Brighton. Brig‘hton

Epoch Reproducers, Ltd., Aldwych House,
Aldwych, W.C.2. Holbom

Ercolani and Sons , 21, Cla.remont Road,
London, E.17. (’Valthamst.ow 1252,

Ericsson Telephones, Ltd., 67-73, Kingsway,
W.C. Holborn 3271, Ericsson, ‘Wostcent,
London. Works, Beeston, Notts.

Erie Resistor, Ltd., Carlisle Road The Hyde,
Hendon, N.W. Colmdnlo 80

Erinoid, Lt.d Lightpill Mill, Stroud Glos., and
11-12, Pinsbury Square, E.C.2. Stroud 239.
Erinoid Stroud.

Ernest Turner Electrical Instruments, Ltd.,
Chiltern Works, High Wycombe, Bucks. High
Wycombe 301. Gorgeous, High Wycombe.

Eta Tool Co., Metcalf Street, Leicester. Lelcester

Eta Tool Co., 5386 Leicoster.
Ever Rea.dy Co. (Gt. Britain), Ltd., Hercules

Place, Holloway, N.7. Archway 3030. Eve-
ready, Holway, London.

Everett, Edgcumbe and Co., Ltd., Colindale
Works, endon, N.W.9. Colindale 6045.

Evergendos, Hyde, London.

Evershed and Vignoles, Ltd., Acton Lane Works,
Chiswick, W.4. Chiswick 1370, Megger,
Chisk, London.

Evington_ Electrical Mfg. Co., 5, Beckingham

ad, Leicester. Leicester 59221. Evington
Electric, Leicester.

Evrizone Radio Co., Evrizone Works, 69a, Albert
Road, Bromley, Kent. Evrizone, London.

E.M.G. Hand Made Gramophones, Ltd., 11,
Grape Street, W.C.2. Temple Bar 7167,

E.M.I. Service, Ltd., Sheraton Works, Hayes,
Mddx, Southall 2468. Service, Hayes, Mddx.
10, West Campbell Street, Glasgow. Central
1109. Emiserv, Glasgow. 115, St. Stephen’s
%ml?lril' Dublin. Dublin 52186. Radvalve,

ublin.

Factors (Nottm.), Ltd., Woodland Place, Notting-
ham, Nottingham 40249. Facta, Nottingham.
Fairfield Mfg. Co., 20, Laurel Road, Liverpool.
Anfield 1848.
All-wave \Vireless, 4, Holborn Place,
.C.1. Holborn 7709
Feldman, M. (Radio XXX Supphes), 58, Mean-
wood Road, Leods. Leeds 2376

Farada

Ferranti, Ltd., Radio Works, Moston, Man-
chester, 10." Failsworth 227 Ferranti,
Manchester. Bush House, London, W.C.2.

Temple Bar 9325-6. Ferranti, Bush, London.

Film Industries, Lt.d 60, Paddington Street, W.1.
Welbeck 2293-4; 4758. Troosound, Wesdo,
London.

Fletcher and Co., Ltd., H. J. 168-170, Shaftes-
bury Avenue, W.C.2. Temple Bar 8720.
Dulciphone London.

Fluxite, Ltd:, Dragon Warks. Bermondsey Street,
S.E 1. Ho 2632

Forbat, E., 28-29, Southampton Street, W.C.2.
Temple Bar 8608, Hyvoltstar, Rand, London.

Formo Products, Ltd., Masons Hill, Bromley,
Kent. Ravensbourne 3379.

Fourwave, Ltd., 92, Victoria Street, S.W.1
Victoria 2817,

Fox Industrial, Ltd., 29, Dingley Place, City
Road, E.C.1. Olerkenwell 6039,

Francis, Ltd., B. M., 36, Heathcote Grove,
Chingford, E.4. Silverthorn 1355.

Francois, E. J., 89, Clerkenwell Road, E.C.1.
Holb. 6055, Nosamfran, Smith, London.
Nosamfran, London.

Franklin Electric Co., Ltd., 150, Charing Cross
Road, London, WC 2. emple Bar 5833.
Elecfranko, Westcent, London. Elecfranko,
London.

Fraser and Glass, Assembly Works, Woodside
Lane, Finchley, N.12.

BROWN

FOR BATTERY AND
THERMIONIC VOLTMETERS "ac supeies.
Single or Multirange, ngh Input lmpedance and Accuracy.
Wm.F.BrownRadioLtd.,0ssillo RadioWorks, Brierley Hill Staffs.
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MANUFACTURERS' SECTION

Freed, 8. R. F., 66, Hatton Garden, E.C.l.
Chancery 8433. Arthorshel Smith, London.
French, Cyril, 29, High Street, Hampton Wick,

Kingston-on-Thames. (Sole distributor for
Celestion Ltd.)
Fry s (London). Ltd., 24-25, King Street, London,
Royal 6152- 5 Fryonm Edo, London.
Fuller Accumulator Co., (1926), Ltd., Woodland
Works, Grove Road, Chadwell Heath. Soven
Kings 1200. Fuller, Chadwell Heath. 48, Gt.
Charles Street, Birmingham. §3A, Back George
Street, Princess Street, Manchester. 504,
Woodhouse Lane, Leeds. 13, Cumberiand
Street, Bristol. 16, Dixon Street, Glasgow.

Gale, A. E., 16, Archer Street, W.1. Gerrard 7851.

Qarrard Efngmeemng and Manufacturing Co.,
Ltd., Newcastle Street, Swindon. Swindon
534-5. Garrard, Swindon.

Gasper, G. H. W., 7, Palatine Bldgs., Vietoria
Street, Manchester. (Agent for British Recti-
fiers Eng Co.

Gee (Bmmngham), Ltd., 249-250, Icknield
Street, Birmingham. Northern 1232

General E]ectrio Co., Ltd., Magnet House,
Kingsway, W.C.2. Temple Bar 8000. Klec-
trieity, Westcent, London. Polyphase, London.

General Inducta.nce Co., 28-34, Fortess Road,
N.W.5. QGulliver 1338.

General Mouldings Co., Ltd.,

Works, Mornington Crescent, N.W. Museum
8666. Genmolding Norwest, London.

Gent and Co., Ltd., Faraday Works, Leicester.
Leicester 24151 Gents, Leicester. 47, Vic-
‘toria Street, London, S.W.l. Victoria 2655.
Tangent House, Leazes Park Road,Newcastle-on

Tyne 2. Newcastle 20135,

George Tucker Eyelet Co., Ltd., Jameson Road,
Aston, Birmingham, 6. East 0021. KEyelets,
Birmingham.

Giffens (London) Ltd., 373, Edgware Road,
London, W.2. Paddington 6038. Whizgif,

Padd, London. .

Gilbert and Co., Ltd., C., Arundel Street, Sheffield.
Sheffield 21244. G@ilrad, Sheffield. Pall Mall,
Hanley. South Street, Hull. St. Mary’s Place,
Newcastle- on-’I‘vyn 174, Cleethorpe Road,
Grimsby. enn Street, Huddersfield. 10,
Gillygate, York. 179- 181, Huntingdon Street,
Il;l‘ottmgh&m 44, Wilson Street, Middles-

TO’

Goodma.n Gear and Blectrical Co., 82, Bath Street,
City Road, London, E.C.1. Clerkenwell 2422.

Goodmans (Clerkenwell), Ltd., Broad Yard Works,

Street, Olerkenwell London, E.C.1.
Olerkenwell 38317.

Gordon, Fredk. J., and Co., Ltd., 114-116, Euston
Road, N.W.1. Euston 1688. Normaloy,
Norwest, London.

Goulden, Ltd., H. J., 36, 39, 40, High Street,
Canterbury. Canterbury 139. Goulden’s,
Canterbury.

Grafton Electrlc Co., 54 Grafton Street, Totten-
ham Court Roud. .1 Museum 0241,

Graham Farish, Ltd., 153, Masons Hill, Bromley,
Kent Ravensbourne 3377-8. Gmfar, Brom-

Gruha,ms Radio, 194, Tolworth Rise, Kingston
By-Pass, Surrey. Malden 2060

Gramophone Co., Ltd., 98-108, Clerkenwel] Road,
London, E.C.1. Clerkenwell 3426. Jabberment
Telex, London. Factories : Hayes, Middlesex,
Southall 2468.

Grampian Reproducers, Ltd., Kew
Surrey. Richmond 3610.

Granton Instrument Co. (1935), Ltd., Flt7george
Street, Rochda.le Road, Manchester, Colly-
hurst 1802. Escort, Manchester.

Grayson and Co., Oampo Lane, Sheffleld. Shef-
field 20703 and 70679. Grayson 20703, Shef-
fleld. 146, Bishopsgate, E.C.2

Greatrex and Co., R. (3., Ballards Works, 123-125,
High Street, Edgware Edgware 2813.

Gardens,

Nelson Street .
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Green and Faulconbridge, Ltd., 11,
Road, Coventry. Coventry 3543.
Green and Co., George, Chapel Road, S.E.27.
Streatham 8727, Streatham 8727, London.
Greenman, Ltd., S., 280-282, 0ld Street, E.C.1.
Bishopsgate 4474.

Gripso Co., 28, Victoria Street, S.W.1.
2433, Unmuzz]ed Vie.

Grosvenor_Klectric Butt,erles, Ltd., Bowman’s
Place, Holloway, N.7., Archway 2285(2 lines).
Worke, Watford.

Grosvenor Works (Holloway), Ltd., 113, Cotten-
bam Road, Holloway, London, N.19. Archway

1039.
Guillaume and Sons, Ltd., Riverside Needle
Alcester 81. Guillaume,

Works, Alcester.
Alcester.
Guiterman and Co., Ltd., 8., 35, Aldermanbury,
Ichdz Metropolitan 8074, Guiterman, Phone,
ondon,

Queen’s

Vietoria

Hacker and Sons, H., Perfecta Works, Ray Lea
Road, Maidenhead, Berks. Maidenhead 1211.

Hu.lcyon Radio, Ltd., Sterling Works, Dagenham,
Essex. Seven ngs 3466,

Halford Distributors, Ltd., 39, Sackville Street,
%ongon, W.l. Regent 7136-1. Julhalford,

on

Halson Radio Co., Ltd., 36A, Bruton Place, W.1.
Mayfair 3425, Rookbonnd ‘Wesdo, London.

Hambling and Co., A. W, 26, Charlng Cross Road
London, W.C.2. Temple ‘Bar 4704.

Handisets, Ltd., High Street, Bromley, Kent.

Harlle, Ltd., Balham Road, Lower Kdmonton,
N.9. Totfenham 4372,

226, Cowley Road,

Harmony Electrix Ltd
Oxford. Oxford 3
Harris, G. and R Anderton 8 Square, ‘Whittall
Street, Birmi.ngha,m Central 3215. 179, Queen
Victoria Street, E.C.4. Centr&l 4102,
Harrison, A. T., and Oo., Kintore Works. Grange
Road. Bermondsey, SE.1, Bermondsey 1155,
Hart Bros. Electrical Mfg. Co., Ltd., Queensway,
Ponders End, Middlesex. Enfleld 1880-1.
Harbros, Enfield
Hartley Turner R,&dlo, Ltd., Thornbury Road,
Isleworth, Middlesex, Hounslow 4488,
Havenhand, Lewis and Co. Kingsley Works,
Young Street, Sheffeld. Shetfield 23788.
Haynes Radio, Queensway, Enfield, Mlddjesex

Enfleld 2726.
Ltd., P., 239-241, Gt. King Street,
irmingham. North 1835. Perceal.

Healey Mouldings, Ltd., 109, Gt. Hampton
Row, Birming ham Northern 2641. Perceal.

Heayberd and Co ., F. O.,, 10, Finsbury Street,
E.C.2. Metropolitan 7516- (A Heayberd, Fin-
square, London.

Hellesens, Ltd., Hellesen Works, Morden Road,
S. Wimbledon, London, S,W.19. Liberty 2404,
Hollescns, Wimble, London.

Henderson and Co., D. M., 45, Hatton
Garden, E.C.1. Holborn 6874. Wedgetul

.__Smith, London. Wedgeful, London.

Henry Ford Radlo, Ltd., 56, Howland Street,
W.l. Museum 5675.

Hicking, H. B., 37, Station Approach Hayes,

Ltd.,

Kent. Hurstway 1267. icking, Hayes,
Kent.

Higgs Mobors, Ltd., Witton, Birmingham 6,
Birchflelds 4545. = Higswifon, Birmingham.

Dudley Houee, 36, Southampton Street, Strand,
London, W.C.2. Temple Bar 4616. 47, Corpora-
tion Street, Manchester 4, Blackfna.rs 8800.
74, York Street Glasgow, C.2. Central 5863.
7, Unity Street College Green, Bristol 1.
Bristol 24902 Hope Street Lane Works,
Cardiff. Cardiff 1271. Woodland Mount,
Leeds 7. Chapeltown 42222. 34, Bath
Terrace, Gosforth, Newcastle-on-Tyne 5. Gos-
forth 51044. 37, Silver Wood Road, Peter-
borough. Peterborough 2445. The Orescent
Holy Moorside, Chesterfleld, Holymoorside 17.
18, Bedford Street, Belfast. Belfast 4401.
High Frequency Xngineering Services,

186,
Lyndhurst Avenue, N.12. Finchley 1227. :

BROW

MODULATED OSCILLATORS

6,000 hours non-stop! Models M1 and M1U ran this

length of time during life test.
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High Vacuum Valve Co., Ltd., 113-117, Farring-
don Road, London, E.C.1. Clerkenwell 7587 and
8064, Hivao Smith, London. Hivac, London.

Hilger, Ltd., Adam, 98, Kings Road, London,

.W.1. GQGulliver 5426. phericity, Phone,
London. Sphericity, London.

Holiday and Hemmerdinger, Holmer Works,
Dalefleld Bridge Street, Manchester 3. Black-
friars 4096.

Holmes Bros. (London), Ltd., Holbro Works,
Billet Road, Walthamstow, E.17.- Larkswood
1086. Dogflsh, Phone, London. Dogfish,

London.
Hounslow and Co., C., 96A, Coleridge Street,
Hove. Hove 4878. Hovoware, Phone, Hove.
Hyatt and Co., Ltd., J., Ento Works, De Beau-
voir Road, London, N.l. Clissold 7635-6.
H.S.P. Wireless Co., Langford Works, Weston-
super-Mare. Weston-super-Mare 620.

Igranic Electric Co., Ltd., 149, Queen Victoria
Street, £.C.4. Central 7123, Igranie, London.
13-74, Exchange Bldgs. B’ham. 1, Small Street,
Bristol. 50, Wellington Street, Glasgow.
Standard Buildings, Leeds. 30, Cross Street,
Manchester. 90, Pilgrim Street, Newcastle.

Imp Radio Co., 202, Earshall Road, Eltham Park,
S.E.9. Eltham 2465. Eltham 2465.

Imperial Chemical Industries, Ltd., Millbank,
%W&L Victoria 4444, Impkemix, Telex,

ondon.

Impex Electrical, Ltd., 47, Victoria Street, West-
minster, London, S$.W.l. Victoria 3914,
Dariolect, Sowest, London.

Incorporated Radio Society of QGreat Britain,
53, Victoria Street, S.W.1l. Victoria 4412.

Insulators, Ltd., Leopold Road, Edmonton,
London, N.18. Tottenham 1491,

International Majestic Radio Corpn., Ltd.,
173-5, Farringdon Road, E.C.1. Clerkenwell
9456. Stanhop, Smith, London.

Toco Rubber and Waterproofing Co., Ltd.

Netherton Works, Anniesland, Glasgow, W.3.
Scotstoun 2201,

Ionic Alkaline Batteries, Ltd., 26, High Street,
Stratford, London, E.15. Maryland 3291.

Ismay Rawson, Ltd., Sterling Works, Dagenham,
Essex. Seven Kings 3466.

Itonia, Ltd., 58, City Road, E.C.1. Clerkenwell
2031. Overturish, Finsquare, London. 44,
Wellington Street, Leeds. Leeds 30081-2.
Overturish, ILeeds. 17, Commercial Road,
Portsmouth. Portsmouth 2411-2. Overturish,
Portsmouth. 20, Rose Lane, Canterbury.
Canterbury 1040, Overturish, Canterbury.
56, Rose Street, Edinburgh. Edinburgh
31094, Overturish, Edinburgh. 15, Ellison
Place, Newcastle-on-Tyne. Newcastle 23381.
©verturish, Newcastle-on-Tyne. 65, Victoria
%txi'egg,l Bristol. Bristol 20274. Overturish,

ristol.

Ivory Electric, Ltd., 18, Noel Street, London,

Gerrard 2378.

Jackson Bros. (London), Ltd., 72, St. Thomas
Street, .1. Hop 1837. Walfllco, Boro’,
London. 47, Pershore Street, Birmingham.
Central 7794. 140D, Victoria Street, Bristol.
Bristol 2230. 113, 8t. Vincent Street, Glasgow.
Central 6447, 47, Fleet Street, Dublin.
Dublin 21760.

Jeacocks, 14, Gloucester Street, Clerkenwell,
E.C.1. Clerkenwell 1725,

Johnson and Phillips, Ltd., Charlton, London,
S.E.7. Greenwich 0400. Juno, London.

Joseph, H., 33, Percy Street, W.1. Museum 7634.
Lockabinet, Rath, London.

Kay Brothers, Ltd., St. Petersgate, Stockport.
Stockport 2247. Kay, Stockport.

Keats and Co. (Radio), Ltd., 91-3, Bishopsgate,
E.C.2 London Wall 4710. Blastpipes,
London.
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Kewmp’s Vulcanising Co., Ltd., 50, 52 and 69,
Hardman Street, Manchester.  Blackfriars
4652. Kempoleum, Manchester. Evac Works,
Basil Street, Rusholme, Manchester.

Kenwell Radio, Ltd., 15-29, Windsor Street,
Essex Road, N.1. Clerkenwell 5746. Urocord-
mer, Nordo, London.

Kingsway Radio, Ltd., 3-9, Dane Street, High
Holborn, W.C.1. Holborn 6192.

Kniveton Cable Works, Ltd., Queensway,
Ponders End, Middlesex. Enfield 3452.

Kolster-Brandes, Ltd., Cray Works, Sidecup,
Kent. Sidcup 1188. XKolster, Phone, Sideup.
Matchtone, Sidecup. 163-165 Gt. Portland
Street, London, .1. Welbeck 3511. Lloyds
House, Albert Square, Manchester 2. Black-
friars 8718,

Laker Co., Ltd., J. and J., Kent House Road,
Beckenham, Kent. Sydenham 3721. Lakerco,
Beckenham. Jaylakerco, London. -

Lampex Radio and Electric Co., Phantom Hse.,
62, Brewery Road, Islington, London, N.7.
North 1644, 5

Lathwood, J., 3, Maidstone Road, Bowes Park,
N.11l. Bowes Park 3246.

Lavino (London), Ltd.,
London, E.C.3. Mansion House 3536.

Lawrence, Percy Harold, 38, Market Street,
and Aldergate, Tamworth. Tamworth 70.
Lawrence, Tamworth.

Le Carbone Co., Ltd., Spencer House, South

lace, E.Q.3. National 4536. Lacombe, Ave,
London. Battery Works, Portslade, Sussex.

Lechner and Co., Ltd., F. W. 61, Spencer Street,
Lopdon, E.QC.1. Clerkenwell 8638,

Lectro Linx, Ltd., 79a, Rochester Row, S.W.1.
Victoria 3541-2, Vietoria 3516. Trolinx,
Sowest, London. Trolinx, London.

Lehmann, Archer and Lane, Ltd., 5, Farringdon
Road, E.C.1. Holb 7456 (3 lines). Tap-
sandies, London.

Leibovici, J., 7, Banner Street, Bunhill Row,
London, E.C.1. Clerkenwell 6601.

Levy’s Sound Studios, Ltd., Rosslyn House,
96, Regent Street, W.1. Regent 1675. Tono-
phase, Piccy, London. Tonophase, Picey.

Lilley and Son, Ltd., S., 80, Alcester Street,
Birmingham. Midland 2385. Birmingham.
Mid. 2385. Uneedus, Birmingham.

Line and Co., F., Old Mill Works, Birmingham.
Central 5336. Linco.

Linolite, Ltd., 96, Victoria Street, London, S.W.1.
Victoria 4840. Lytanclip, Sowest, London.
Lissen, Ltd., Angel Road, Edmonton, N.18.
Tottenham 3901. Lissenium, Phone, London.
Lissenium, London. Sales and Advert. Dept.,
é%;-llﬂ, Charing Cross Road, W.C.2. Gerrard

Lithanode Co., Ltd., 190, Queen’s Road, Batter-
sea. Macaulay 4541-2, Lithanode, Claproad,
London.

Liverpool Radio Supplies, 64, Myrtle Street.
Liverpool Royal 1567.

Lock, Ltd., W. and T., Bath. Weston, Bath 7234-
Lock, Bath. 33, Percy Street, London, W.1.
Museum 7634. Lockabinet, Rath, London.

London Electrie Appliances, Ltd., 62, Glengall
Road, d Kent Road, S.E.15. Bermondsey

London Electric Wire Co. and Smiths, Ltd.
Church Road, Leyton, E.10. Leytonstone 3636
(10 lines). Lewcos, Phone, London.

London Electric Clock Ca., 24, Caledonian Road,
King’s Cross, N.1. Terminus 6078.

London Electrical Co. (Sherborne Lane), Ltd.,
1, Sherborne Lane, King William Street,
London, E.C.4. Mansion House 6201-2-3.
Electa, Phone, London. 35, Arch, Gt. Suffolk
Street, S.E.1.

London Electrical
Lemco Works,
Fulham 4444,
London.

48, Fenchurch Street,

Manufacturing Co., Ltd.,
462, Fulham Road, S.W.6.
Fulham 4444, London. Lemeo

BROWN

PORTABLE BATTERY & AC/DC
moouLaTep oscitators £4.10.0

Wm.F.BrownRadioLtd., Ossillo RadioWorks, Brierley Hill, Statts.

PRICES FROM
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London and Provincial Factors, Ltd 146,
Theobald’s Road, London, W.C.l. Holborn
3251-3. Wanie- Blade, Holb, London. 16,

Withy Grove, Manchester. Blackfriars 4054,
Wanie-Blade, Manchester,

London Radio Co. (Leeds), Ltd. 26, Queen’s
Arcade, Leeds. Leeds 24928, 41, dr
Leeds. 50, Saville Street, Hull. Hull 31171
32, Bridge Street Northampton. 59, Whitefriar
Gate. Hull. Hull 31171

London Radio Development Services, Ltd.,
36 Haza%l Road, Kensal Rise, N.W.10. Willes-

en

London Transformer Products, Ltd., L.T.P.
Works, Cobbold Estate, Cobbold Roa.d Willes-

den, N.W.10. Willesden 35

Londona, Ltd., 66, Hatton Ga.rden

Lotus Radio 61933) Ltd., 105, Judd Street.
London, Euston 1183.

Lucas, Ltd Joseph Gt. King Street, Birmingham
19. Northern 5201. Lucas, Birmingham. 319,
Regent Street, London, W.1. Langham 4311.
Guidepost, Wesdo, London.

Lugton and Co., Ltd., 203, Old Street, London,
E.C.1. _Clerkenwell 0257. Maxxtone, Fin-
square, London. 161, Howard Street, Glasgow.
Central 5602.

Lundberg and Souns, Ltd., A. P., 477-489, Liver-
ool Road, London, N.7. North 3351, Lund-
erg, London.

Lyons, Ltd., Claude, 76, Oldhall Street, Liver-
poof Central 4641, Mmmetkem leerpool
40, Buckingham Gate, Westmlnster, London,
EW&L Victoria 3068. Minmetkem, Sowest,

ondon

Lystan Products Ltd. Lystan House, St. Andrew’s
Road Nor Lytham St. Annes. St. Annes
1194. St. Annes 1194.

L.P.S. Electrical Co., Ltd., Ealing Road, Alperton,
Wembley. Perivale 5621. Engineyor, Phone,

London.
MacEchern & Co., Ltd., 38, Southwark Bridge
ang., S.E.1. Waterloo 4474. Celoron, Boroh,

ondon.

Maclntosh Cable Co., Ltd., Derby. Derby
2306. Macintosh, Derby.

McLeod and McLeod Ltd., 329, High Holborn,
W.C.1, Chancery 8696-7. Ma,cleodlus, Holb,
London. Macleodius. London

Mchcha,el Radio, Ltd., Wexham Road, Slough,

ucks. Slough 441-2-3. Radiet) her, Slough.
179 and 265, Strand, London, W.C.2. Temple
Bar 6988 and Holbom 466.

McMillan and Co., J., 17, Surrey Street, Strand,

W.C.2. Temple Bar 8250. Elektriken, London.

Wi L

Magnaphone Production Co., 187A, West End
Lane, W.6. Maida Vale 2252.

Magnavox (Great Britain), Ltd., Brantwood
Works, Tariff Road, Tottenham, N.17. Totten-
ham 1500, Benjalect, Tottlane, London.
Benjalect, London.

Magnetic and Electrical Alloys, Ltd., Lancelot
Road, Wembley, Middlesex. Wembley 4933.
Magnétic, Wembley.

Maijns Radio Gramophones, Ltd., Vaughan
Street, Bradford. - Bradford 6795. Emmargee,
Bradford.

Mains Radio Mfg. Co., 103A, Parchmore Road,
Thornton Heath, Surrey. Livingstone 1164.
Majestic Electric Co., Ltd., Ma,jestlc ‘Works,
Tarift Road, Tottenham, N.17. Tottenham

4461, Majestelec, Southt,ot, London.

Majestic Servwe Co., 4, Victoria Bridge Street,
Manchester 3.

Manor Works (Aston), Ltd., 58, Alhert Road,
Aston, Birmingham. Northern 0630. Manor

Northern 0630.
Marconiphone Co., Ltd., Radio House, 210-212,
Tottenham Court Road London, W.1. Museum
4144. Marconifon, Rath London. Registered

office and factories, Ha.yes, Middlesex. Marconi-

The Broadcaster Trade Annual, 1936

fon, Hayes, Middlesex. Southall 2468—Service
Depots: 10, West Campbell Street. Glasgow
Central 1108. Marcon on, Glasgow.—13, St.
Andrew Lane, Trinity Street, Dublin. Dublin
22095. Radva.lve, Dublin.

Marconi’s Wireless Telegraph Co., Ltd., Electra
House, Vietoria Embankment, London, W.C.2.

Temple Bar 4321, Expanse, Estrand.
Margo J. and A., 112 to 116, Old Street,
E.C.1.. Clerkenwell 1638.

Maul and Murphy, Ltd., 70, Milton Street, E.C.2.
Natijonal 2372. Centuplxoo, Barb, London.
Mellow Tone Co., Ltd., The, 153 Holland Road,
Kensington, London, W.14. Park 5489,

Meritus (Barnet), Ltd., 36, Wood Street, High
Barnet, Herts. Barnet 3667.

Mervyn Sound and Vision Co., Ltd 4, Holborn
Place, London, W.C.1. Holborn 7709, All-
wave, Holborn.

Metal Agencies Co., Ltd., Queen Square, Bristol.
Bristo] 21061, Themac, Bristol.

Metropolitan Lighting Co., Ltd., 25, Atlantic
Road, S.W.9. Brixton 1535. -

Metropolitan Radio Service Co., 1,021, Finchley
Road, Golders Green, N.W.1ll. Speedwell
3000. Metradio.

Mica Mfg. Co., Ltd., Volta Works, Bromley, Kent.
Ravensbourne 2829. Micamanu, London.

Micanite and Insulators Co., Ltd., Empire
Works, Blackhorse Lane, Walthamstow,
London, E.17. Larkswood 1044. Mytilite,
Phone, ‘London

Mlc ell %, @k, 18 *Nassau Street, W.1. Museum

Mlcrofuses Ltd., 4, Charterhouse Buildings

Goswell Road, London, E.C.l. Clerkenweli
4049, Microfuses, Clerkenwell 404

Midgley-Harmer, Ltd., Dukes Road. ‘Western
Avenue, London, W.3. Acorn 3295, Trutone,
Act, London.

Midland Electric Wire Co., Ltd., Lutterworth.
Lutterworth 8. Conductors. .

Midland Radio and Television Co., Stourbridge
Road, Halesowen, Nr. Birmingham. Halesowen

1330. Midland Radio, Halesowen.
Midland Transformer Co., Stourbridge Road,
Halesowen, Birmingham. Halesowen 1330.

idland Transformer, Halesowen.

Mile End Radio Co., 358a, Commercial Road,
Mile End Place, Portsmouth. Portsmounth
3233. Renown, Portsmouth.

Millet, J., 39, Farringdon Road, E.C.1. Holborn
0293 and 4299. Alembic, Smith, London.

Milnes Radio Co., Ltd., Victoria Works, Church
Street, Bmgley, Yorks. Bingley 600, Six

Hundred,
Mob:le Ampliﬂcrs, itd 1, Balham High Road,
W.12. Balham 1660.
Mon% 102-110, Hackford Road,

Hicks, Ltd.,
Reliance 3124.

Moores and Co., J., Kings Works, Ravald Street,
Salford 3, Lancs. Blackfriars 7618, Man-
chester.

Mortley, Sprague and Co., Ltd., Nelson Road,
Tunbridge Wells. Tunbridge Wells 159.

Morton, Ltd., E. R.,, 11, Newman Street, W.1.
Museum 6616.

Morton and Co., Ltd., , Mappin Bulld_mgs,
Norfolk Stleet Sheﬁleld * Shetlield 2390

Mountford Rubber Co., Ltd., 180, Aston Road,
Bir ham. Aston Cross 5420. Nipples,
Birmingham.

Muirhead and Co., Ltd., Elmers End, Beckenham,
%egt. Beckenham 0041. Muirheads, Elmers

n

Mullard Radio Valve Co., Ltd., Nightingale
‘Works, Nightingale Lane, Balha.m, S.W.12,
New Roud Mitcham Junction, Surrey. (See
also Mullurd~\\’lreless Service Co., Ltd.) Batter-

s2a 3368, Emvalco, Phone, London.
Mullard Wireless Service Co., Ltd., Mullard
House, Charing Cross Road, W.C.2. Gerrard

7733. Radiovalve, Westcenf London.

Muller and Co. (England), Ltd., Sphinx 