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Brand New, in maker’s original packing.

WIRELESS SET No. 48 MK.I.

Transmitter/Receiver.

American version of the No. {8 Set, meodified to U.S. Army requirements.

Frequency coverage : 6 to 9 mcs,
Complete equipment for ‘‘Phone’’

1 33-3 to 50 metres.
and C.W. comprising

Transmitter, with 1000 ke Xtal, 5 valves, A5, 2/1299 s, 2/ILDS’s, etec.
Receiver, with 6 valves, 4/ILD5’s, ILWS6, IAS, etc., et

Hand Driven Generator, supplylng HT. and LT. plus 12v bias (when
switched for WSI18) with operator’s seat, etc.

-Aerial,

Instruction Book.

10 ft. rod type (Il settions), range 5 miles R/T.
greater ranges can be obtained with a normal aerial.

10 miles C.W.
Plus cables and

This equipment can also be used w:th dry batterles (not supplied) as a

Portable Walkie-Talkie.
Power requirements H.T.

162v 60 ma. L.T. 3-1v 0-3A. Dimensions :—

Set'and battery container (—I13x 104 x 172 ins.
Clydesdale’s Carriage
Price only £|4'|0 0 paid

H.I51. JUMPER LEAD ASS."

(for WS-19). Brand New. 60 ft.

of 5-core flex, fitted each end with a

S5-way rubber plus—ZA-2994., price
7/6 each, post paid.

H.152. CONNECTOR
(for WS-19). Brand New. 12 ft.
2 in. of I2W rubber-covered cable,
fitted each with a [I2W socket
ZA-10624., price 5/6 each, post
paid.

H.153. CONNECTOR4 PT (for
WS-19). Brand New. 4 ft. |1 in.
of 6W braided rubber-covered
cable, fitted one end with a éW
socket ZA-10631, price 3/6 each,

post paid.
H.i54. CO-AXIAL CON-
NECTOR (for WS-19). Brand

New. 4 ft. of tuned co-ax. feeder,
fitted with a Pye angle socket at one
end, and a direct entry socket at the
other, price 2/6 each, post paid.

H.I55. CONMECTOR 2 PT
(for WS-19). Brand New. 6 ft.
8 in. I2W braided cable rubber
covered, fitted each end with a [2W
socket ZA-10625, price 3/6 each,
post paid.

H.163X. SPECIAL CABLE
BARGAIN OFFER, all Brand
New. 6 lengths Cables as above,

2/HI51, | each HI52, HI53, HI54,
HI55.

Clydesdale’s Post
Price only I9/6 paid

~ NOW READY
New lllustrated List No. 6 (152
pages), send éd. to cover distribu-

tion cost, Please print name and
address.
i A S e R B T SRR
| Order direct from :—
i f—?iv E
4 .
I A

¢ Phone :

South 2706/9

Py v - o i

12PT |

Brand New in maker’s original
‘ carton.
INSTALLATION KIT FOR WS
I NO, |19
U.S.A. made by R.C.A.
Complete kit comprises, Con. 12 pt.
12" 27 12W cable with 12W socket
cach end, ditto 6’8", Con. 4 pt. with
| 417 6 way cable and 6W socket one
end, Co-ax. con., 2/5W Jumper
leads, 2/Satchels, 3 sets M.C. Mic/
H'phone Assy. Aerial Base, Beam/
Ant.mtg. Control Unit No. 2 with
O.P. leads, Control Unit No. | with
6W lead. Junction Box No. 3 with
i O.P. leads, and éW lead, mtg., etc.,
etc., screws, nuts, washers, plus
installation and W|r|ng diagrams.

! Clydesdale's 4 / each

Priceonly
CAMERA CONTROL ELEC-
TRICAL

! Type 35, No 26, Ref. 14A/2206.

pald

Input 24v Time interval
selection swltch 2-51 seconds. One
pulse per revolucion, exposure
counter.

Ideally suitable as the basis of an
enlarger timer, data and circuit
supplied. Also many other timing
used.

| In metal case, 8 x3% x4 ins, overall,
inc. controls. Supplied in padded
wood transit box, 82 x 43 x 5% ins.

Clydesdale’s 27/6 each Post

Price on[y
| H.175. LABORATORY RE-
‘ SISTOR ASSEMBLY  R369.
Brand New. 330,000 ohm. re-
sistors, 5W to withstand 5,000v, 27
dia. Can be mounted with ceramic
J ins., price 10/6, post paid.

71. Valve retaining clamp, snap
{ acclon Brand New. Price I/-, post

H |74 STRIP RESISTORS.
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H.158. WIRELESS CONTROL
UNIT No. 2 (for WS-19). Brand
New. Containing : 3 wafer 4 pole
2 way and 3 wafer 3 pele 3 way
switches with pointer knobs, red
pilot lamp holder, 4 way terminal
board, 2/12 way plug receptacles
285 way cable with 5 point plug.
gll >2]4><2; ins. Grey.

ydesdale’s Post
Price only 4/6 paid
H.159. CONTROL UNIT No. |
{for WS-19). Brand New. Con-
taining : 2 wafer 3 pole 3 way, 3/4
way terminal boards, cartridge fuse

s s

| and holder, /12 way plug receptacle

paid |

7’ 6” 6 way braided screen rubber
covered cable, with flying leads
tagged. 2 2 ft. 6 in. lengths of 5 way
flex with 5 point plugs fitted.

Clydesdale’s Post
Price only 3/6 paid
H.160. JUNCTION DISTN.

No. 3 (for WS-19). Brand New.
Contains : 4/4 way terminal st., and
press button 22 ft. 6 in. lengths of 5
way flex with 5 point plugs. 10 ft.
9 in. 6 way braid screen rubber
covered cable, with flying leads and
tags.

Clydesdale’s Post

Price only 3/6 paid

H.156. MOVING COIL MIiC/
HEADPHONE ASSY. Brand
New. Comprising moving coil
microphone (Hand No. 7) with pair

| of M.C. Headphones and 3 ft. lead

with rubber 5 point socket. Imp.
| approx. 60 ohm. per insert.

Clydesdale’s Post

Price only i2/6 paid

H.157. Aerial Base (for WS-19),

| Brand New. This base is of re-

inforced moulded rubber with a
metal centre to which is fitted a 13"
threaded bush with lock-nut, the
centre of which retains a co-axial
feed through with ceramic insula-
tion. 6 2BA retaining heads are
mounted into the rubber.

Post

Clydesdale’s 3/_ 2
pai

Price cnly
H.i162. BEAM ANTENNA

| MOUNTING (for WS-19),

Brand New. Substantially con-
structed sleeve and fixing flangPe.

Clydesdale’s ost
Price only 2/6 paid
H.161. SATCHEL, AMERICAN
PRODUCT (for WS-19). Brand
New. A beautifully finished close
knit material, lined satchel with
shoulder strap and buckled flap.

Brand New. 10 ohm. 35 watts, 8” Dim, :—Lgth, 107, Wd. 47, Ht. 8”.
| long, 2” wide, with fixing flange. Clydesdale’s 2/6 Post
Price /-, post pald | Price only paid
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In response to popular request, we are pleased to announce the
availability of the following accessories, which provide an
inexpensive means of bringing the * Avo > Valve Tester completely
up to date. Possession of these accessories will, furthermore, render
it a simple matter to maintain the “ Avo” Valve Tester in a
condition capable of testing any new types of valves that may be
produced in the future,

For providing filament
voltages of 1-4 to 117
volts for testing valves
recently introduced into
general use and which are
not covered by the
original ‘“ Avo”™ Valve
Tester.

This unit is plugged in
between the Meter panel
and the S.S. panel, where
it may be left perman-
ently in positlion regard-
less of whether the
original or the additional
heater voliages are being

used.
VALVE B ASE These Adaptors ‘have been specially designed
5 for plugging into the international octal
socket of any ““Avo” Valve Tester Panel
LAl e i which is fitted with a rotary selector switch.,

The following types, covering recently intro-
duced valve bases not provided for on the
" existing Valve Panél, are now available ;—
Type No. 1'.... B7G and B8A.
Type No. 2 BIG (EF50, etc.).
Type No. 3 .... B8B (American Loctal).
Type No. 4 .... Hivac Midget 4- and
5-pin and Midget Diode,
b & . Blank,

Type No

Other types will be made available as reguired,
and Adaptors can also be supplied for any
special valve base,

Sole Proprietors and Manufacturers : >
AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO., LTD.
WINDER HOUSE, DOUGLAS STREET, LONDON, S.W.I. Telephone : VICtoria 3404-9

vTE
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NOW AVAILABLE!

THE RADIO AMATEUR CALL BOOK

Delivery direct from the American Publisher by order and payment to us.

% The Call Book lists Amateur Stations throughout the world by callsign, name and address.

v Countries listed alphabetically by prefix, showing also Zone areas for.each country.

+“ Amateurs in each country shown alphabetically by callsign. The QTH you want can be found in a moment.
v The Call Book lists over 100,000 amateur-station addresses.

% It is the world’s only standard directory to all amateur QTH’s.

% The Cali Book is constantly revised and kept up-to-date.

PRICES
For a year of four quarterly issues (Winter, Spring, Summer and Autumn) 53s. 6d.
For two issues to choice (say, Spring and Autumn, 1950) 29s. 0d.

16s. 0d.

- For a single copy, any issue

Our immediate receipt is' given for vour remittance

GAGE & POLLARD
Publishers’ Agents
49 Victoria Street, London, S.W.1

9,CAUVLDWELL STREET, BEDFORD,

RADIO_ EXCHANGE Co.., (3

NOISE LIMITERS. A complete
double diode sub-assembly, with
sufficiently comprehensive in-
structions to enable you to fit it
into any superhet. ONLY 3/6

=3
ZSE SLC RECEIVERS. The founda-
tion unit for the £6 televisor, as
acclaimed in the national press,
Complete with 17 valves, 30/,

carrlage paid. Data, 3/-.

HIT\':"«

RF 25 UNITS. Brand new units,

INDICATOR UNIT 198. Build
your own oscilloscope ! With a
a 3-in. short persistence CRT,
4 SP6l's and a host of pots,
resistors, and condensers, this is
is the ideal unit,.and one of the
greatest bargains ever offered.
Brand new, in sealed cartons,
£2, carr. paid. '

in sealed cartons, covering 40/50
mc/s. OUR PRICE 16/6.

RECEIVER TYPE 21. These

W/SZI VIBRATOR POWER

KS. Designed. for the
WIS?.I these units provide
approx. }50v H.T. from 6v input.
Fully smoothed and shielded,
they are a bargain never to be
repeated. - 18/6.

function as a superhet from 4:2- -
7-5 mcfs and as a double super-
het from 18-3] mcfs. Complete
with 9 2v valves, it may be used
with its PU (previous item),
directly from a év accumulator.
With crash limiter and BFO,
ONLY 35/-, complete with circuit.

All goods are sold as used unless otherwise stated

PLEASE write your name and address in Block Capitals

RADIO EXCHANGE CO.

9 CAULDWELL STREET,
BEDFORD. Phone: 5568
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YOU'LL DO BETTER AT LAWRENCES

NEW VALVES. At 27/6: 931A. At 20/-: 832, At 15/-: 6J6, 866A. At 10/-: T17A. At 7/6: 5V4G
6AGS5, 6C4, 6F7, 6K7, 6L7GT, 6N7, 6V6M, 12K8, VR150/30, 9D6, Pend6, VR136, EF39, EF54, CV66
(Grounded Grid Triode). At 6/6:  3Q5Gt, 5U4G, 5Z4M, 6B8, 6G6G, 6K6, 6Q7GT, 6SJ7, 6SK7, 6SN7,
6V6GT, 6V6G, 6X5GT, 6Y6G, 807, 9001, 9002, 9003, EF36, EF50, EC52, AUS, RL37, VS70, VT60A,
VUI11. At 5/-: 2X2, 2C26A, 6AC7, 6K7G, 6SL7, 7V7, 12A6, 12C8, 12AH7, 1215, 12SH7, 128)7, 12SK7.
12SL7, 128G7, 12SR7, 28D7. 7134, 865. 956, 9006, P61, SP61, 8D2.- At 4/- : 6SH7. HL2, PM2. At 2/9:
6H6, 7193, LD210, LP220, SP41. All guaranteed. Two or more valves post free, otherwise add 6d.

NEW AMERICAN STAR IDENTIFICATION INSTRUMENTS. A precision instrument complete with
charts for all latitudes. Accurate in all parts of the world. Popular with Marine Officers, Astronomers,
Navigators. In leather case, with instructions, 5/-.

NEW AMERICAN HEADSETS, TYPE HS33. A most popular lightweight set, extremely sensitive, fitted
with comfortable rubber ear cushions and leather-covered headband. Recommended for amateurs, hospitals,
laboratories, etc.. 7/6.

NEW MICROPHONE PRE-AMPLIFIERS. Superb American unit, containing valves 6SL7GT and Beam
" Pentode -28D7, input and output transformers, etc. Fitted with leads and jackplugs. Maker’s cartons. 14/-.

WHIP AERIALS. Fish rod type. Consist of nine tapering sections each 1 ft. long, with copper wire through
centre which prevents accidental loss. Makes an excellent aerial. New, 3/6 ea. Also Flexible Rubber Base
Insulator for above, complete with plated terminal for lead in. New, 3/6.

NEW PERFORMANCE METERS, TYPE AP53874. Contain Parmeko Power Pack for 230v 50 c/s, Magic
Eye Indicator Y63. 2 EF50, 1 RL16, 1 5Z4G, 1 EA50. Instrument type cabinet. In maker’s cartons. 45/-,

NEW AMERICAN INDICATORS, TYPE ID-30/APS-2D. Fitted with latest type flat screen tube type 5FP7,
focus control, electromagnetic deflection coils, screen, etc. In maker’s cartons. Price 27/6. Slightly soiled
but perfect, 17/6.

AN/ARC-5 COMMAND RECEIVERS (SCR-274N). These famous 6-valve superhets are fitted with valves :
12K8. 3 128K7, 12SR7, 12A6. Following models availdble : {R26/ARCS5 (BC454), 3-6 mes, LF. 1415 kes B
R27/ARCS (BC455), 6-9 mcs, L.F. 2830 kcs. All brand new and perfect in maker's cartons, with circuits. 45/-.

MASTERADIO VIBRATOR POWER PACKS. 6v. Output 250v 70 mA.. Uses Mallory vibrator and OZ4
valve rectifier. Fully smoothed. Compact unit in steel case, brand new. 26/-.

CONVERSION COMPONENTS FOR AN/ARCS RECEIVERS. (BC453-4-5). Medium-wave coils,
specially manufactured from finest materials. Complete with full instructions. Convert your Command
Receiver to a high performance Broadcast Set. State type required, 10/6 ea. Dynamotors BC453, etc., 28v
in, output 250v at 60 mA. Genuine plug-on type, 12/6. A.C. Power Packs, 230v, specially designed to plug
on to rear of set. Eliminate tedious heater wiring alterations. Employ 6X5 rectifier. Complete, 45/-.
MAGNETRON MAGNETS. 9 1b. Possess enormous powers of attraction. Obviously an item which has a
multitude of uses, i.e., recovering submerged metal objects, etc., etc. Price only 5/ ea.

NEW MARCONI CR100 POWER UNITS. Intended for use with the famous CR100 Receiver, but suitable
for many other purposes requiring 250v D.C. at 80 mA fully smoothed and filtered. Input voltage 6v D.C
Encased in neat cabinet, with cables and switch. 27/6. : -
NEW METAL STORAGE CABINET. Of improved désign, fitted with twelve sliding drawers. Overall
dimensions—height 10} in. Width 74 in. Depth 6 in. Extremely useful for neat storage of small parts and _
components. 17/6. . .

NEW MINIATURE MOTORS, TYPE G45. For operation on 24v A.C. or D.C.  Laminated field. Fitted
with centrifugal governor. Very compact and powerful. Suitable for operating models, etc. 8/6,

BENDIX RADIO COMPASS RECEIVERS, TYPE MN26. Employ valves : 1 617, 2 6N7, 1 6BS, 2 6J5,
5 6K7, 1 6F6. Frequency coverage is 150-695 kcs and 3-4-7 mcs. With two R.F. Amplifier stages, this set
has a really high gain, and converts to a high performance communication receiver. Complete with valves
and circuits, also control panel. 90/-.

NEW TUBALOX IMMERSION HEATERS. For 220v A.C/D.C., consumption 840 watts. Length 12 in.
Flange diameter 2% in. Can be employed for rapid heating of water tanks, etc. 19/6.

NEW ELECTRIC FIRE ELEMENTS. For 230-250v. 850 watts. Tubular Bar Type, in sizes 8% in., 9 in.,
10 in. 3/- ea. Flat Element Type. Suitable replacement for most fires. 4/- ea.

I.F. TRANSFORMERS. 12 mcs. Very useful for Television strips. Made by National and other famous
makers. 4/- ea. :

NEW TELEVISION TRANSFORMERS, FULLY GUARANTEED. E.H.T. Type TV2. -Suitable for use
with the VCR97 tube. Input 200-250v. Outputs: 2,500v at 5 mA. 0-4-6'3v at 1 A: 4v at 2 A. Fully
impregnated, and waxed. The finest quality obtainable. 53/6. Type CT1355. Specially manufactured
for conversion of the Receiver R1355. Input 200-250v. Outputs : 250-0-250v at 80 mA. Sv at 2 A. 6-3v
at 6 A. Fully shrouded, upright mounting. 32/6.

Please write for details of other transformers.

NEW CATHODE RAY TUBES, TYPE VCR97. This popular tube is now becoming scarce due to heavy
demand, and we advise you to secure one whilst stocks are available. New, in maker's packing. 38/6.

Terms: C.W.O, All prices ipclude carriage. Lists available on request.

LAWRENCES. 61 BYROM ST., LIVERPOOL 3. CENtral 4430.
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— RADIO -TELEVISION
S EVERYTHING ELECTRICAL

Not only radio but everything electrical can be

meter. Bell and telephone circuits,

milliamps, etc. Increasing supplies

@ CIRCUIT TEST @ MILLIAMPERE
Tests for open or faulty TEST-—0/30 m.a.
circults in all radio and  scale for testing total dis-
electrical apparatusand charge from battery or
domestic appliances. testing single cell.

. Equally for testing car @ VALVE TEST
lighting and starting Made

circuits. by in-
@ L.T. TEST sernting
0-6 voits AC or DC. Yalvein

on
0-240 volts. May be used front of
direct on any mains, AC-DC. meter.

Obtainable from your local dealer.

tested with this world-famous PIFCO Radio-

radio, television, vacuum cleaners,
irons, car lighting, H.T. and L.T. |

now available for the home market. g%

RADIOMETER

PIFCO LTD., PIFCO HOUSE, WATLING STREET, MANCHESTER, 4
and at PIFCO HOUSE, GT. EASTERN STREET, LONDON, E.C.2

valves, 6-3 volt filaments.

Thinking of building

a Television Set?
10 - VALVE 1} - METRE SUPER - HET

Ideal for conversion into Television Recgivers, I.F.
12 Megs. Band width 4 megs. Co-axial input and
output sockets. 10 Mazda Mains type VR65 (SP61)

Conversion notes and circuit diagram free.

AS.V. INDICATOR UNITS
Type 6 H

Containing
seven valves
4 . andone6in.
CathodeRay
Tube type
VCR 97.
Brand new
and unused. In sealed wooden transit case.

3 GnS. plus 5/~ carriage

4 Gns.

Carriage
paid

12-VALVE. RADAR UNITS

New and unused. Contain 10 type VR 91 (EF50)
valves, 2 type VRS54 valves, 45 various condensers, 76
various  resist- TRt
ances, 2 Trans- e—= %
formers. 1 Relay. {47 S aii——
Offered at a frac- E4X
tion of price of Bzl
valves alone.

S

£2-150 e

EACH Carriage paid [ et
In sealed wooden transit case

Dept. S, WIRELESS INSTRUMENTS (LEED?) LTD., 54-56 The Headrow, Leeds.

Tel. : 22262

M LA —
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TUNING UNIT
207A

Tuning Unit 207A
10CM Klystron Tun-
ing Unit complete with
Klystron CV67, 524G
Rectifier, 3 Neon
Stabilisers and asso-
ciated power supply.
Brand new in maker’s
cartons.

Only 15/-

Modulator Unit 169. Containing Klystron CV67, VR91, one 5U4G,
one CUB8S5 special, and 3 Neon Stabilisers, high voltage oil-filled
condensers, modulation transformers, chokes and 2 metal Rectifiers.
Totally enclosed in metal case.

Brand new, only 30/- each

Onan Lighting Sets 12v 30 Transformers all 230/1/50 14/20v
amp 400 watt, new and in 20 amp, 27/6. 14/17-5v 20 amp, 22/6.
maker’s boxes complete with 40/110/150/190v 7 amp, 22/6.

Tool Kit and 44 Spare Parts. 4-2{4-2v 10 amp, 10/-. 28/30/32/

£22 each

56/60/64v 1 amp, 10/-.

ALL GOODS CARRIAGE PAID (NOT IRELAND)

VINER’S (Middlesbhrough)
26 EAST STREET, MIDDLESBROUGH,

Phone 3418

805
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To all

“HAMS

everywhere—remember

“ALL THE BEST”

Jrom

PANDA RADIO CO.
58 SCHOOL LANE -

ROCHDALE

THE RADIO & ELECTRICAL MART (G3BSW)
of 253-B PORT-OBELLO ROAD, LONDON, W.II

* Remember, money-back guarantee.

Take pleasure in offering the following :—
Special Offer—Mains transformers. fnput
200/250v. Output, 350-0-:350v 250 mA. 6-3v 4A,
4v. 8A, 4v 4A., L.T. windings on outside, 35/«
each. Carriage 4/6.

Valves. 5U4G, 6/6 ; V960 EHT rectifiers, 5,000v

10 ma, 6/6 ; 9001, 9002, 9003 , 5/=; metal 6K7,
5/6; EF50, 5/6; '954, 955, 3/6-; 6V6, 6C8, 807
7/6 each ; 1T4-155-154, 6/6: IR5, 7/6. Y63
Tuning Eye, 8/-; 354, 8/6; 6L6, 10/6. Al
post paid.

Selenium Rectifiers. H.W. 250v 60 mA, 4/6 ;
120 mA, 6/6. F.W.6 or 12v |-5mA, 10/6; 6 or

12y 4A, 25/-. Postage 6d. on each.

TR 1196, These 6-v Superhets are the best buy
of the day, Just fit a 2-gang variable condenser
and Osmor all-wave coil pack. Requires only five
connections to frequency changer valve and slight
modifications.  Price 29/6 with circuit, plus 2/-
carriage.

Osmor All-Wave Miniature Coil Pack,
33"x2"x 1§ for 465 Kc, IF’s, 33/6. Post paid.
Mains Power Supply Unit. In black enamelled
case, 9” X 6” x 57, contains heavy-duty transiormer,
rectifier valve, smoothing choke, condensers,
panel light switch and fuses. Input 200/260v AC.
OQutput 6-3v at 3-5 amps. H.T. 350v at 80 ma,
Power unit for R1155-R1132A, etc. Jones Plugs
supplied with each. Price £3/I5I—

250-watt Double-wound Transformers, 230v/
110v. Made by G.E.C. With steel shroud. New,
£2/7/6 each, carriage paid.

34" Speakers, P.M., 8/6 each, plus 9d. postage.
5" P.M., 10/6 each, plus I/- postage.

Phone : Park 6026

Please add postage when writing.

87, 19/6 each, plus |/- postage.

107, 25/= each, plus I/6 postage.

Twm Gang ‘005 Mfd. variable condensers, 5/6.
Three-gang, 8/6. All post paid.

New IN34 Crystal Diode Cartridges, 5/3.
Miniature Neons, [10v, 1/6 each. Post paid.
Headphones, 3/6 pair. Postage 9d. New & boxed.

Neéew and Boxed 3;” Oscilloscope Tubes, type
ECR 35, 12/6 each, Post |/-,

Mains Transformers. Our own make. Iinput,

200/240v, output 6-3v |A, 7/6, Post 9d. 6-Svx

6:5v 2A, 21/6, post 9d. 6-3v 4A, 21/6, post 9d,

275.0275v 120 ma, 6-3v 3-5A, Sy 2:5A, 21/6,

post |/-, 300-0-300v, 120ma, 6-3v 3-5A, 5v 2:5A,

21/6, post |/-. 24v 4A, 21/6, post 1/-.

UHF Coil Turrets, contain 10 coils 10 to
70 Mcs, enclosed plated metal drum 3%” dia. 5/-
each, post 9d.

0-500 Microammeters. 2" 500 ohm internal re- .
sistance. 7/6 each, post 6d.

U.S. Army Morse Keys. New and boxed,

.2/6 each.

U.S. Carbon Microphones, as used with Type
58 sets, 2/6, post éd.

Miniature Slow Motion Dials, 100-1. Worm
geared, Z{’XZ” Beautifully made. 3/6 each.
Post 6d.

Phone Adaptors. Converts low resistance
phones to high resistance, 1/-, post é

RF24 Units. Converted to 10 metre band,

. £2, post 1 /6.

JANUARY 1950
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VALLANCE'S ELECTROLYTIC
CONDENSERS. CEI15E 32 mfd.
350v.w.. 3/3,

CE13F 16 mfd,, 2/9

CE12F 8 mfd., 2/3

CE11F 4 mfd., 2/~

CEI6B 50 mfd., 50v., 2/-
CE14A.25 mfd. 25v., 1/6:

PAPER CONDENSERS. 4 mfd.
500v, by SCE, 4 Al plus post
and packing.

“BATHTUB * CONDENSERS.
Oilfilled. 1 mfd. 1000v., 1/-. CO-
AX CABLE. 3" diam. 80 ohm, 1/3.
per yard; plug post.

UNREPEATABLE OFFER.
Genpuine Americin twin feeder
7029 Conductdrs, Oval construc-
tion. Will handlg 15 kW while it
lasts. 1/6per yd., plus post MODU+
LATION TRANSFORMERS. By
R.C.AZ2, 6L&s into 2 TZ 40's. £1.

A NEW MAINS TRANS-
FORMER. 350-0-350v. at 80 m/a:
0-4-5v. and 0-4-6-3v. heaters excep-

STANDARD TYPE SMOOTH-
ING CHOKES. Type SC/MA 20H
at 50 ma. 500 D.C. resistance, 10/9.
AM.C. DIAL DRIVES. A vertical
type with horizongal pointer. Three
wavebands, Ldng, Medium and
Short. Different colour for each
waveband, Edge lit. Complete with
2 gang 500 pf tuning condenser,
fiywheel tuning and mounting bolts,
19/~ COMPASS RECEIVERS.
BC 433G. Complete with instruc-
tions book, case and vaives. Ideal
for making a super broadcast set.
£6/15/- plus 7/6 carriage and pack-
ing. CHASSIS. Alloy riveted
‘corners. In the following sizes.

2}" depth, 3" depth.

6" % 4% 4/5: 10" x 8, 8/11;
8” % 5%, 6/3; 12" % 8°,9/8;10 X 6°
8/8: 14" x 9°,12/-; 12" % 8",9/4;
14" x 97, 10/2,

Al plus post and packifig:
DIE-CAST ALLOY CHASSIS,
by Eddystone. Strong, rigid, yet
very easy to drill,-etc. Two sizes :—
83" x 51" x 287, 9/6.

127 x 9* x 3% 19/8.

DIE-CAST BOXES. By Eddystone,

donal value as repl it, £1,
plus 1s. post and packing.

MIDGET MAINS TRANS-
FORMER. MT/MI. Ideal for
applications where space. i3 at a
premium. Sig. generators, valve-
voltmeters, etc.. PRIM. 200/230/
250v. 50:100 ¢ps. SEC. 250-0-250v..
50 ma. L.T. 5v. tapped 4v. at 2A.
6:3 at 1-5A, 24/6. MIDGET
SMOOTHING CHOKES. 10
Hetiriés at 40 ma, 300 ohms. resist-
ance, TIdeal for smoothing when
using MT/M1, 5/8.

Completely screened and sealed,
Ideal for attenuators, switched coil
units, etc., 7/~

“ BATHTUB > CONDENSERS.
1 mfd. 1,000v. Oil-filled excellent’
for couplifig decousling purppses,
1f=.

EX-60Y. MICROPHONES,
Carbon Types, with G.P.O.-type
‘insert Black holder-and press to talk
switch, 4/9. Moving Coil in case,
detachable insert. Press to talk
switch, 4/6. Spare: Tannoy Mic..
‘inserts available at 1/9.

NEW BOOKS. A series of booklets
by Messrs. “Bernards™, dealing
-with a iumber of subjects of interest
to the transmitting’ and receiving
amateur. Single side-band recep-
gion: Low power TX. aAudio
Oscillator, ectc. Four different
booklets, 4/3 by post for complete
set.

VYALVE SCREENS, Thitc-picce
international Octal types, 1/5. 807
types Black crackie finish, 2/6, plus-
post. ** PERIBRAID* Green silk
covered P.V.C. Justthe job for high
~gltage insulation. 3mm. Yellow,
15 mm. samc type. Both types 3d.
peryd.

PLUGS AND SOCKETS. 7-pin
cable plug and chassis socket ; 7-pin
Cable socket and Chassis plug:
10:pin Cable Socket and Chassis
Socket. All types 2/6 complete.
Xdeal for inter¢dnnection between,
chassis on yout TX.

PYE CO-AX PLUGS AND
‘SOCKETS. Ex-Gov. in new con-
dition. 1/ per set, plus post,

AUTO-TRANSFORMER. Prim.
200/240/250v. ‘Sec, 100/115/150v
3-core leads and woltage tapping'
panels on. both dnput and eumtput:
27/9.

EDDYSTONE HANDLES. 5/6
Small Size. 8/3 Large Size (per
pair). Chrome finish.

GOODS CAN BE SENT C.W.0. or 0.
All goods are post free except where otherwise stated

VALLANCE’S

VALLANCE & DAVISON LTD.

144 BRIGGATE,

Dept. §.W.M.
LEEDS |

Tel.: 29428/9
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THE FINEST CORED SOLDERS IN THE WORLD-—NOW PRESENTED IN

a Complete Kit for every

JANUARY 1950

solderlng

Ask your
usual retailer
for the Mulricore Solder Kit.
In case of difficulty, send 2!- with
name of your usual stockist.

Ersin Multicore Solder
Ersin Multicore Solder 3 ft.
Arax Multicore Solder 4 ft.

Arax Multicore Solder 3 ft.
These specifications, as well as other gauges of the same alloys, are also
available for larger users in Ersin Multicore Size One and Arax
Multicore Size Eight Cartons, price 5,- each.

MULTICORE SOLDERS LTD., Mellier House, Albemarie St, London, W.1.

At last—you can buy a complete
range of Multicore Solders en-
abling you to do perfect solder-
ing on your equipment, for
only 2/-. The Mulucore
Solder Kit contains _two
specifications of  Ersin
Multicore Solder and two
of Arax Multicore Solder,
providing the right solder
for all radio, television
and electrical work, as
well as for ordinary metals,
soldering chassis construc-
tion, etc. Your workshop
is not complete without the
Multicore Solder Kit—the finest
two-shillingsworth on the market.
The Multicore Solder Kit contains a carton of
each of the following specifications :
4 ft. 60/40 alloy 18 S.W.G.
40/60 alloy 16 S.W.G.
60/40 alloy 18 S.W.G.
40/60 alloy 16 S.W.G.

REGent 1411

R35/APS-6. VHF Rx, with valves 6AKS5 7, 6C4
24, 6V6 2, 6SL7 2, 2X2 2, 6AG7 1, 2D21 1, plus
a multitude of VHF components. Used, excellent
condition. Few only, each £10/10/-.

RF UNITS. Pre-tuned, air-tested to Birmingham
frequencies, 35/-. CRTs 3BP1, cartoned, 15/-.
TRANSFORMERS : 6v la (2), 7v 5a, 4v 6a,
12/6 ; 230v.to 5-10-15-20-40 Taps, 23a, 17/6;
0/260-300-340v 120 ma., 10/-; 48v ia, 8/-;
400-0-400, tapped 250, 300, 350, 80 ma, 12/6.
230/115v 3a, 12/6. 13v CT 2a, 8/6. Above have
std. input 50c. RCA. Fully shrouded. Input 190/
250v, 50c. Output 400-350-0-350-400 200 ma,
6-3v 6a, 5v 3a, 37/6. DRIVER/MOD. CT
Primary Twin Sec, each 1:1-74. Impedance
P500/Ss3K, 7/6.

VIBRATOR PACKS, DC 6v to 190v 80 ma and
6v, 22/6. BC453/4/5 3-gang variables, 3/6 ; Dyna-
motors, 7/6. CONDENSERS, OIL-FILLED,
-1 2-5 kv, 3/6, 1 600v, 9d., -5 800v, 1/6 all tub.
(bakelite). Mectal 1 mfd 1-5 kv, 1/6, 4 mfd 1 kv,
4/6, 12 mfd 750 vw, 5/6, -01 1 kv, 4/- doz.
YAXLEYS : 3P3W3B, 3/6. 2P11W, 2/6, 4P2W, 1/,
4P4W, 1/, 3P4W Cer., 2/6.

MUIRHEAD SM DRIVE, 4/6. XTALS 5-3 to
6-84, 7-55 to 7-67, 8-132 to 8-79 mcs, 6 asstd., £1.
809, 7/6. 100 kcs, § in., 15/-, 3-5 mcs, 7/6. PYE
PLUGS (2) on 1 yd. coax., 1/6. DIODES, IN22,
3/-. SLYDLOCX FUSES 5a, 1/-.
POTENTIOMETERS. Ceramic 1k 3a, 5/6, w/w,
50 ohm 1/3, $k, 1/9 ; Carbon $m 100k 50k, 1/3.
VITREOUS RESISTORS. 35k 35w, 30k 25w,
400 ohms 20w, 2-5k 15w, 3k 12w each 1/-.
DYNAMOTITGRS P.M. 12:24v (two iypes) to
250v 6v (ex TR1196), smoothed, cased, 10/-.

Terms : C,W.0, CARR. PAID OVER 5/-

W.A.BENSON, 308 RATHBONERD., LIVERPOOL 13757

Benson’s Better Bargains

METAL RECTIFIERS : FW. 230v }a, 7/6;

48v 2%a, 15/6; 15v 5a, 17/6; 12v 6a, 22/6,
12v 13a, 8/-, 48v 1a, 5/6, 70v 3a, 4/-. CHOKES
1 kv, w. 350 ma 7H, 15/-; 50 vw 250 ma 7H, 10/-,
300 ohms 100 ma, 4/-, 20H 500 ma, RCA, 15/-.
BULGIN. Twin fuseholders, 1/- ; Ruby indicators,
1/3; Toggles SP, 1/3; DP, 1/3; Mains (chassis),
plug and socket, 2-pin 5a, 1/3. VAR. CONDEN-
SERS. Spindled, ceramic miniatures, 100 pf, 2/- ;
25 pf 1/3; 75 pf D.E. 1/6; 75 pf Twin 2/6;
160 pf. 3-gang, 5/-. Knobs, various, 6/- doz.
SPINDLE COUPLERS, std. # in., 9d. Epicyclic
drives SM, 1/3. METERS MC 0/50 ma, 6/-;
0/24a, 7/6 ; O/1a, 5/-; 0/30a, 7/6 ; 0/500 uA, 5/-;
0/250 ma Thermo, 3/- ; 4 in. 5kv mc, 15/- BC348.
Trimmer Kits, 3/6; Al Knobs, 9d.; Resistors,
new, 40 values, 50 asstd., 5/6.
VALVES—5R4GY, 6SN7, 6SL7, ARP12, ARS,
EF39, EF36, 6K7M, EBC33, 12SK7, 12SR7,
128G7, 12AH7, 12C8, 9003, MU14, VT90, EF50,
at5/-; 6SH7, SP61, SP41, 9006, 3B24, P61,
at 3/6; 6H6, EA50, EB34, 7193, CV6, at 3/-;
5U4G, 5Z4M, 6X5, VRI150/30, 6B8M, 6SC7M,
12A6, 6AC7, 12K8, 67, 65J7. VU133, 2C26, 2X2,
6AGS5, EF54, 523, 9002, 6C4, Pen46, 1T4, 184, 1R5,
at 6/-; 6V6G, 6L7M, ECH35, 6K8M, 6F7, 807,
EC52. CV66, at 7/6 ; 6AKS, at 8/6.
CALLERS—Chassis for spares R1155, Rx 76, 78 etc.
LOADING UNITS. Suit RF24s, ectc., 6/-
AERIAL INSULATORS. 3 in. ribbed, Pyrex, 1/-.
S.M. DRIVES. 80/1, lettered scale, 3 in. dia., 5/6.
Condensers, 8mfd 350 vw tub. card, 1/6, RX CFE
46216. 115v 50c with 9 valves. Pre-tuned 128/200
metres, IF 1-05 mes, with handbook, 40/-. Valve-
holders, B7G, with cans, 1/3.

S.A.E. enquiries please.
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PARTS FOR MAGNETIC T.V.

FRAME AND LINE COIL ASSEMBLY. Perfectly made by a very
famous maker, for standard type magnetic tubes, 9 in., 10 in.. 12in.
or 15 in., we have a limited number only, the price is 18/8, and
cannot be repeated once these are cleared, so please act quickly.

PERMANENT MAGNETIC FOCUSING
UNITS. No current drain—for all
makes of tubés—patented method of
adjusting the gap, giving really clean
pictures and even focus of whole of the
tube free. Price 16/6 each.

R.F. EH.T. We were so pleased with 'ihe quality of this unit
that we have taken up the entire output of the manufacturer,

P.M.
FOCUSING
for

o
clear pictures

R.F. the voltage can he adjusted to make it suitable for working
EHT 9 in., 12 m, or 13 in. tubes, the unique design and vacuum
Non-Lethal ' impregnation combine to give a trouble-free unit which will

give vears of satisfactory service, and, of course, the blg point
about the R.F. E.H.T. is that it is not lethal, the size is only
4} x-3} x4 in,, price, complete ready to operate, 85/-,

£16 FOR A MAGNETIC TELEVISOR (and H.P. terms if
yoir'wish), this we think you will agree a remarkable low
price; even though the tube is not included. but the quality
of the picture has not ruffered, this was demonstrated to -
thourands of people at Radiolympia. We will demonstrate
to you if you call. Full constructional data for novice or
expert, §/-. Explanatory leafletiree.

MISCELLANEOUS ITEMS
Blocking Osc. Transformer, 6/8. 9 ft. dural. tube for aerial, 4/6,
‘1 mfd. 5 kV., 4/9, 02 8 kV,, 319, "17kV,,
Varlevy EH.T. Transformer, i kV., 67/6. 85 kV., 27/8. B7G Valve Holder, 1/3. EF50
Valve Holder, 8d. Choken, 200 mA 10 henry, 10/— 200 mA 3 henry, 6/~ 80 wA 10
benry, 4/8 80 ohm. feeder, thin, 108 per yd.; thick, 8d. per yd. Plastic 8 kV. 8leeving,

35 doz yds.
OSCILLOSCOPE
PARTS

‘1. mfd. 2-5 kV,, 2/6.
13/8. Vision Receiver strip (Lype 194), "45/-,

mn 6 INDICATOR. As specified for the "Wu\elebs World " oscillogcope (reprint of
data 8d,). Also for the ¢ Inexpensive Televisor " (booklet 1/6), and the Mark I Televisor
(constructors envelope, £/8), These indicators are brand new, packed and sealed in,
manufacturer's original crates, they contain VCR87 Cathode Rav
=] o¢ Tube, 4 EF50 valves, 3 other valves and hundreds of uscfu] com-

(J

\’\/PRE[Iflﬂ/V [ﬂ[ll’M[/V]’

SPECIALS

SHORTED TURNS COIL TESTER. You
know that it is almoet an impossibility to
testfor shorted turns in 1.F, Tran«formers,
Coils, L.T. Transformers, etc., with an
ordinary . OQur main

shorted turnr coil tester will revenl theve
faults in a second. For one month only
we are offering these to you at the remark-
-ably low price of £5/10/- each.

THE * SPEE-DEE " SIGNAL TRACER.

A rmall metal case a few incher gquare, a
-fiex terminating in a probe, a twin lead for
connecting to either A.C. or D.C. mAins,
no switching, no tuning controls, and there
you have the ‘‘SPEE-DEE’ Bignal
Tracer. H.F.,, 1P, or L.F. checkn—
makes no difference: note frequency
change is automatic. The fault is in the
‘po-note stage. Yes, it’s as simple as that.
“Price, with directions, M, leaflet free.

ELECTRIC
HEATERS
Heavy cast
frameworktotally
encloses ‘the ele-
ments, 80 there
are 100°, rafe
even in confined
spaces, just'right,

for your radio den,
garage, office, shop,
ate. watt
(general) model,
28/8, plus 4/6, 250
watt

model

HOUSE TELEPHONES
Desk or Wall lonntnu

for

officen, workshops, stores, garages, big
houres, kitchens,etc. Each station con-
sists of normal size Bakelite handsets and
desk or wall mounting cabinet with built-
in selector gwitch, buzzer and push. All
stations can communicate with one an-
other Each installati
is abnolutely eompleu and ibternally
wired, 3-station installation complete
with 30 yards -core cable £8/10/-. 4
station installation, complete with 50
yards 6-core’ cable, £8/10/-. 2-station
installation, complete with 25 yards 4-core
cable, £3/17/6.

Suitabl

3 Electron House, Windmill Hill,

Ruislip Manor, Middlesex

carriage and packing, 7/6.
=
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™

FOR FREQUENCY SUB-STANDARDS

Type JCFI200, 100 KC/S

Available from stock adjusted to + 00I%. Higher
accuracies supplied to special order.

FEATURES
Low temperature co-efficient —less than 2 i 10*
per °C.
Patented nodal suspension.
Mounted in vacuum; performance independent of

climatic conditions.

Exceptionally high Q value.

High seability.

Small size, 3" ¥ §° overall excluding pins.

The type JCF/200 uak Whemraced sbove is-representacive of the wide range of vacusm
£7pe Wk evalisbie for low and madium frequencies. Fits standard miniature deaf aid valve socker.

Price £2-15-0

SALFORD ELECTRICAL INSTRUMENTS LTD.

PEEL WORKS. SALPORD 14 LANCS. Tolephone BLAcKfriars 6688 (6 limes} Telegrams and Cobles SPARKLESS Manchester )

Proprietors: THE GENERAL ELECTRIC Co, Ltd, of England

YOUR [l]lllDM[NT (AN HAVE THE PROFESSIONAL LOOK =

BYUSING WODEN
POTTED COMPONENTS

Woden Potted Transformers and Chokes ensure
a clean layout with uniform smart appearance.

They are used by many Ieadmg radio and tele-
vision manufacturers, and this is sufficient cesti-
mony to the high standard of efficiency which
characterises these components. Available for
‘ Wireless World " Williamson Amplifier.

“‘Electronic Engineering'’ Home-built Tele-.
viser and other popular circuits.

THE EQUIPMENT SHOWN IS THE TOP BAND
CABINET TRANSMITTER AS DESCRIBED IN
THE “SHORT WAVE MAGAZINE.”

Send for illustrated literature and price lists of our complete range

<[l)0DEN

MOXLEY ROAD BILSTON STAFES

P H 0 N ¢ It s T 0 N 4

J.T.L
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L. WHITAKER 6383

10 YORKSHIRE STREET, BURNLEY Phone 4924

TRANSFORMERS. Another fine purchasc enables us to pass on at record breaking prices  One doz.
well assorted transformers, input, output, drivers, mike, bias, coupling, etc., etc., mostly U.S.A. too biga
task to sort and classify, at 14/- per doz, £6/10/- per 100 carr. paid.

There is no catch in the above, no high freq. or 400 cycle material etc., but all are good straightforward
lines, and over 20,000 to clear.

VALVES. A bulk purchase enables us to offer at a new record LOW the following : 866/866a, 10/6 ;
832, 16/- ; 100th, 25/- ; 304th, 39/6 ; 450th, 60/-. 5R4 GY 950/0/950 190 mills, 1625 (12v 807), 4/- ca., 36/-
doz. 807, 5U4, 6/-, 60/- doz ; 6V6, G, GT, or metai, 6X5, 6K8, 6AC7, 6K7, 6J5, 6CS5, 5/- ca., 48/- doz.
6SH7 met. R.C.A. boxed, 3/-, 25/- doz. 6H6, 12}5, 1/- ea., 9/- doz. 128G7, 125K 7, 12C8, 12SR7, 4/-, ca.,
36/- doz. Note : Cannot be assorted, half doz., will not be sent at doz. rate. .
T.U. UNITS. 7 and 9 with a few 26's, approx., 6,000 to clear, brand new, with outer cases at 10/-. Carr.
paid, England and Wales, 3/- extra Scotland, Ireland.

CRYSTALS. Special offer for top band. A complete range by Weston Elec. Co. Totally enclosed in
FT4 holders with half-inch pin spacing. All are for doubling into top band. Range now gvailable 850 to
863-5 kc and 937-5 to 998 kc both ranges inclusive, all are plated clectrode type and prolific harmonic
generators.  Over 5,000 to clear at 5/- each, 48/- per doz.

CRYSTALS. The following range by Bliley, R.C.A. Stand, Valpey, ctc. All are FT4 holders with the
exception of the 3-5 Mc range, which arc §* BC610 fitting. 7,000/7,300 Kc, your choice of freq.. 12/6.
6,000/6,083 Kc, 8,000/8,200 Kc, your choice freq., 15/-.  3,500/3,800 Kc, your choice freq., 15/-. 1,000 K¢
bars in standard }” pin spaced holders, by Bliley, Somerset, Precision and other first grade U.S.A. manu-
facture, 20/- each post free.

TOP BAND COILS. For BC610, Barker & Williamson, 8/6.

EXCITER UNITS, BC610. Any band including 21 Mg, 25/-,

RES. CAP. BRIDGE. Mullard GM.4140/1. A few more available at £10.

METERS. 0/200, 0/300, 0/500 mills, 3" round flush, cither model, 10/6. above by Weston Ferr, etc.
0/100 mills, 3* square flush, Sparton Canada, 14/-. 0/2,000 Electrostatic voltmeter, Sangamo Weston,
15/-. 0/} amp Thermocouple, 2* square flush, 3/-. 0/4 Thermocouple in oblong bakelite cases for wall
mounting with shorting push button switch incorporated, Weston, 8/-. Ideal for mounting in window for
visual aerial indication. Westinghouse U.S.A., 0/15v A.C. 3" round flush, 25/-. Westinghouse 0/48 mills
calibrated 0/1,200v, 3* round flush, 10/-. Ferranti 0/250 microamps, 3" round projecting, 10/6. Weston
0/1 milliamp, 3" round flush, 14/-, P

VOLTAGE REG. VRI150, 8/-.

WALKIE TALKIE, No. 58 MK 1. Complete with all accessories, vibrator supply unit, and spare set of
valves, ready for the air, 6 to 9 meg., brand new and unused. £15.

AS ABOVE. Model 57 complete, brand new, with all accessories, £12/10/0.

POWER UNIT PP51/APQ9. Sce ‘‘Short Wave Mag.,” Nov., for interesting article by GSPR. The
above unit in original wooden crates, brand new and unused, complete with 4 SR4 GY rectifying valves.
Carr. paid, 35/-. :

P.O. DESK MICROPHONES. Another fine lot in scaled cartons, complete with 6 ft. screened copper
fiex and standard jack plug. 8/6.

RX 1124b. Less valves, 8/6. .

POWER SUPPLY COMPONENT PARTS. R.C.A. Input 230/50 cy. Output 2.000/1,500/0/1,500/2,000,
at 800 mills, 90/-. R.C.A., as above but 110/120v primary, ideal for the 610, .70/-. R.C.A. Filament
trans., 10v C.T. Twice for a pair of 813's, 230/50 cy, primary, 25/-. R.C.A. Driver trans., 1:1-74 ratio.
616's to TZ40's or 811’s, 15/-. .

BIAS TRANSFORMER. 230/50 cy, 175/0/175 = 40/0/40. 7/6 ecach.

R.C.A. Filament trans. 230/50 cy. Output 10v ct 20 amp 10v ct 20 amp, 10v ct 10 amp, 10x 8% 8, weight
501b. £3/10/-,

MET VIK. 230/50 cy., output 12, 13 or 14v at 60 amp. Con. rating. 35/-.

FIL. TRANS. 230/50 cy., 4v 10 amp, 4v 10 amp, 4v 10 amp, 6v 3 amp. Potted. 9x6x 6. 27/6,
THERMADOR. The following still available, quality, finish, and performance unequalled as hundreds
already using these will testify.

MODULATION TRANS. 400 watts. Primary 6,700 ohms C.T. Secondary 4,590. 5',000; or 5,500 ohms
Max. operating level +47 db. Freq. plus or minus 1 db, 400/4,000 cy. Size 77X 6% 5%, 2§ core. Porcelain
stand offs., and completely screened. In original wooden crates.  50/-.

PLATE TRANS. 230/50 cy. Output 680/0/680 at 225 mills. 64x 5x4. Corc gjzc 2}, 50/~
FIL.TRANS. 230/50cy. Output 10v CT 10 amp, 10v CT 8 amp, 7 x 5x 4}, 2}” core, 2,000v text.  30/-.
FIL. TRANS, Input 230/50 cy. Output 2}v CT 10 amp, 2¢v CT 10 amp, porcelzin stand offs, sec. test
volts 7,400, core size 2}, Size 6x 4x 4}. Compietely screened. For a pair of 866°s at 30/-.

L.F. CHOKE. 10 hy at 225 mills DC res. 84 ohms, 5X 4x 4}, completely screened.  20/-. .
AUTO TRANS. 230/110 or 115, Woden 100 watt, 25/-. Ex-Admiralty 2KVA, £3. 24 or 3 KVA, £5. ||
Met-Vik 500 VA, new and boxed, at £2. Carr. paid. I
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H.F. QUARTZ CRYSTAL UNITS

(TYPE FO)

These crystals are now available in the fundamenial I‘regugucy range
from 15 Mes. to 27 Mcs. They are overtone type plates designed ‘for operation at
series resonance in low power transmitters, and in v.h.{. receiver oscillators, in which
the i.f. section of the receiver is tuned. The Squier circuit is especially recommended,
and full circuit details will be found in *“ Q.S.T."" for Oct., 1948, and ‘* Proceedings
R.5.G.B.,”" Summer, 1949." Maximum r.f. volts across the crystal should not exceed
15 volts r.m.s,, and the h,t. volts at the anode of the c.o. valve should not exceed 150.

The crystal is mounted in our type F miniature mount, which is directly
interchangeable with the U.S.A. pattern FT243. Two units, back to back,
plug in to the standard International octal valve socket.

Prices :—

TYPE FO QUARTZ CRYSTAL UNITS FOR ANY FUNDA-
MENTAL FREQUENCY BETWEEN |5 AND 27 MEGACYCLES

Tolerance from nominal frequeniy Price
Plus minus 0-19% ... o — s o e £1/12/6
Plus minus 0-05% ... ... .. .. . £1/17/6
Plus minus 0-02% ... P . e e - o £2/2 /6

TYPE FO Plus minus 001% ... oo wee N £2/15)-

THE QUARTZ CRYSTAL C€O., LTD.
(Directors ; E. A. Dedman, G2NH, N. H. Munday, G5MA, W. J. Thompson, G2MR)

KINGSTON ROAD, NEW MALDEN, SURREY

Cables : QUARTZCO, NEW MALDEN

63-71

Telephone : MALDEN 0334,

G20k 'This Month’s Bargains  62AK

. SCR 522 Receivers, complete with 1| valves,

25/-, plus 5/- carriage.

SCR522 Transmitter, less valves, modulation
transformer and xtal switch, 7/6, plus 2/6 carriage
(the 832 holders are worth more than this).

FREE GIFT OFFER. Purchase two 832 valves
(new and boxed) at 25/- each, and we will make
you a gift of the above transmitter.
Heavy Duty RCA Mod Trans. Class B805's to
2-813’s. Few only. 50/-, carr, paid.

Brand New Power Packs by RCA. {5y input
fully smoothed with F.W. metal rectifiers. Output
200v 80/100ma. Price only 22/6, carriage 2/6.
We can supply a small 80-watt auto for use with
the above at 10/-.

Power Trans.

320/320v 130ma, 6-3v 5A ct.,
Sv 3A, Primary 200/220/250v 50c. Drop ‘through
type with loose leads. Our price, 18/6, P& P 1/6.

|00H at 10 ma.

Parmeko fully shrouded chokes.
‘Beautiful job,

Brand new in maker's cartons.
only 7/6 ea. P &P i/-

Special for AR88 Users—
ARS8 Cabinets, finished in black crackie. In
strict rotation. £3/17/6 ea., carr. paid.

ARS8 Matching Speakers, 2:5 ohms.
crackle case. £3/15/-. C.P.

AR8B8 Spare Xtals for D' Model only, 455kc.
15/- ea.

Complete Noise Limiters, wired on smail sub-
chassis with 6Hé valve. 10/- ea. Post free.

8 mc XTALS, wide range of frequencies available
for 144mc occal pins. Price 12/6 each.

300 ohm Twin-Ribbon Feeder, per yd, 5d.

Smail Filament Trans. Input 210'250v 50c.
Output 12v 2A, 20/-. Ditto, 25v 1A (for Q Fiver),
20/-, post and packing [/-.

- Tapped Collins Coupler Coils, 70 turns on
spe,ci;l H.F. former, only 2/6 per pr. plus 6d.
P &P.

Black

CHAS. H. YOUNG, G2AK
All Callers to 110 Dale End, Birmingham

All Mail Orders to 102 Holloway Head, Birmingham
Telephone : MIDLAND 3254
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RADIO CLEARANCE LTD.
27 TOTTENHAM COURT ROAD, W.i MUS 9188

. U.H.F. RECEIVERS R.148I]
To clear space in our warehouse prior to rebuilding, we are offering the remainder of our stock of these
weil-known receivers at clearance price. Freq. range 65-86 Mc/s, 6 S.M. Dial, 10 6-3v Valves, 3 VR65s,
4 VRS3s, | VR66, | YR54, | VRS7. I.F. Freq. 12 Mc/s. B.F.O. These receivers are 19* rack mounting
brand new in transit cases, with circuit diagram. £4/4/-, carriage paid.

PERSONAL RECEIVERS B.C. 728c
7-Valve receiver with | -4 valves, R.F. VT173, mixer VTI71, osc. VT173, I.F. YT173, det. and audio VT172,
output VT174, bias rect. VT174 ; covers 2-6 Mc/s with 4 push buttons adjustable 2-2-6, 2-6-3-5, 3-54-5,
4-5-6-0 Mc/s respectively. Operates from self-contained 2v acc. by 2v vibrator, with {2v vib. for charging
2v acc. from |2v source. Built-in loudspeaker. Carried slung on shoulder. Supplied brand new with
valves, vibrators, telescopic aerial, mounting accessories, and instruction book. £8/19/6, carriage paid.

F.M. RECEIVERS B.C. 603
10-valve receivers covering 20-28 Mc/s. Tunable, or 10 channels available by push buttons. LF. 2:65
Mc/s. Band width 80 kc/s. Power output 2 watts to built-in 57 loudspeaker. Provision for phones.
Line up : R.F. 6AC7, Mod 6AC7, Osc. 615, 2 LE.’s, 125G7’s, Limiter 6AC7, Det 6H6, A.F. and B.F.O.
6SL7. AVC 6517, output 6V6. £5/15/-, carriage paid.
MAINS TRANSFORMERS
Primary, 200/250v 50 c¢/s. Secondaries, 460v 200mA, 210v I5mA, 6-3v SmA. 15/6.
Primary, 200/250v 50 c/s. Secondary, 110v. Rating 60w. Enclosed. 18/6.
Auto. Trans. 230/250v 50 ¢/s. 100W. Unshrouded, 10/6.
Primary, 200/250v 50 c¢/s. Secondary, 360-0-360v, 220mA, 4v 8A, C.T. 4v 3A, 6-3v 3-5A. 32/6.
SMOOTHING CHOKES
6H, 200mA, 100 2 ... 6/ SH, 120mA, 140 Q ... §5/- SH, 200mA, - 90 @ ... 7/6

MOVING COIL METERS
Metal cased 2" circular 0/15-600v (500 microA F.S.D.), 6/6 ; 0-20A, 0-40A, with hunts, §/- ; 2" square
bakelite cased, 0-1 mA, 8/6 ; 0-5 mA, 6/- ; 0-50 mA, 7/- ; 0-20v, 5/- ; 24" circular bakelite cased, 0-30 mA
6/6: 0-50 mA, 0-100 mA, 0-200 mA, 9/6 ; 100-0-100v (I mA F.S.D.}, 8/-; 0-500 micro amp., 16/6 ;
0-1 MA desk type, I5/- ; 24" bakelite cased moving iron, 0-20v, 7/6.

LOUDSPEAKERS, P.M.
5%, less trans., 9/6, 57, with trans., 11/6 ; 64", less trans,, 11/=; 10”%, with trans., 21/-. All brand new
boxed, with ali. speech coils. Post extra.

10-VALVE RECEIVERS R28/ARCS

Covers 100-150 Mc/s. Supplied New with valves (including 4-717A’s), 39/6.

ROTARY POWER UNITS
Type 104, 12v D.C. input, outputs 250v 6-5mA, 2-5A. D.C. P.M. Rotary on chassis with cover
size 84" X 43" x 64", 6/11 post paid.
Type 87, input 24v, Output as Type 104, 5/11 post paid.
CERAMIC SWITCHES
2P 3W | Bank e 2= 3P 3W | Bank ... .. 2/6

S.M. DIALS, as used on R.F.26, less Curser, 3/11

RECEIVERS TYPE 76
150-505 Kc/s in 2 bands. 3 Valves, VR53, ARTH2, VR92. Feeds out on LF. of 560 Kc/s. Spiral S.M. dial,
cal. every Kc. New in transit case, 22/6, carriage paid.
A.C.-D.C. AMPLIFIER KITS
Every item required for the construction of a famous maker’s 20 watt A.C./D.C. amplifier. Employing 8
valves, EF37 high gain stage, into EF37 triode connected, transformer coupled to output stage using
4-CL33's paraliel push pull. Rectifiers 2-UR3C. Two inputs, low impedance (moving coil P.U’s, etc.),
via triple shielded trans., to first stage, high impedance (tuner units, xtal P.U’s, etc.), into second stage,
Required inputs for full output, | millivolt low imp., 0-5v R.M.S. high imp. Output by large O.P.T. to
10 or 15 £2. Separate top and bass cut switches. Chassis and case, black crackle and chromium, size
overall 154" x 74" x 84" including carrying handles. Chassis isolated from mains. First class components
throughout, including Partridge Transformers and Choke. Supplied in kit form, complete with all
components, chassis (drilled), case, all valves, and circuit diagram. £13/13/-, carriage paid.
MEDIUM WAVE PERSONAL RECEIVERS
3 valve medium wave dry battery operated receiver, housed in smart bakelite box, size 7" x 63" x 5%, with
plastic carrying handle. T.R.F. circuit, using 3 .T.4 valves, with reaction. Output to pair of lightweight
H.R. phones, self contained. Frame aerial in lid, provision for external aerial, .M. dial. Powered by
self contained dry batteries, |-W 1435 and 2-U2’s, Supplied brand new, with valves and batteries.
Open the lid and it plays. Covers whole M.W, band. Purchase Tax paid. £3/19/6. Not ex-Govt.
surplus.
AIRCRAFT RADIO RECEIVERS TYPE CRV. 4615]
6 valve receivers, covering 195 Kc/s-9050 Kc/s in 4 bands, 195-560, 560-1600 Kc/s, |1-6-4-5 Mc/s, 4-5-9-05
Mc/s, switched. R.F. mixer, 3-1.F.’s, det. and output, using 4-12SF7’s, 1-125A7, I-12A6 (output). S.M.
dial calibrated in Ke. Size 84" x7"x 16", Provision for aerial or loop. Powered from 28v self-contained
dynamotor. Supplied with valves and dynamotor, used, but O.K. £5/19/6, carriage paid.

MANSBRIDGE CONDENSERS
4MFD. 1,000v WKG. 5" x 4" x 13", 3/ 6MFD. 2,000v test, 51" < 4" x 13", 4/-.  3MFD. 2,500v test,
7"%x 31" x 24", 2/6. 2MFD. 2,500v WKG., 6" x6"x 24", 3/6. Postage extra please.
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PREMIER RADIO

MORRIS AND CO. (RADIO) LTD.
All Post Orders To : JUBILEE WORKS, 167 LOWER CLAPTON RD.

LONDON, E.5

NOW OPEN. LARGE NEW PREMISES AT
152 & 153 FLEET STREET (Central 2833)

(Amherst 4723, 2763, 3111)
NOW OPEN. NEW BRANCH AT

207 EDGWARE ROAD, W.2 (Ambassador 4033)

(OPEN UNTIL 6 P.M. SATURDAYS)

THE BIRMINGHAM VERSION OF THE
““ PREMIER” TELEVISOR KIT
IS NOW READY

The price is the same as the London Model
£17-17-0

Tive Basy to Assemble Kits are supplied :

Vision Receiver with valves, carrlage 2/6 .. A /13/6
Sound Receiver with valves, carriage 2/6 .. £22/14/6
Time Base, with valves, carriage 2/6 .. 21778
Power Supply Unit with valves, carriage 5/ .. £8/3/0
Tube Assembly, carriage and packing 2/6 . £2/18/68
This unit includes .the VCRY7 Tabe, Tabe TFittings and
Socket and & 6" PM Moving Coil speaker with closed field
for Television.

‘The Instruction Book costs 2/, but is credited if a Kit for the

complete Televisor ls pm;chased.

Any of these Kits may be purchased separately ; in fact, any

single part can be supplied. A complete priced list of all parts

will be found in the Instruction Book.

20 Valves are used, the coils are all wound and every part is

tested. All you need to build a complete Television Receiver

are a acrewdriver, a pair of pliers, a soldering iron and the ability

to read a theoretical diagram.

WORKING MODELS CAN BE SEEN DURING TRANS.
MITTING HOURS AT OUR FLEET STREET AXD
EDGWARE ROAD BRANCHES.

TV PRE-AMPLIFIER FOR FRINGE RECEPTION AREAS
We can sipply the complete kit of parts to make this wide
band width Pre-amplifier, using 2 EF54 Pentodes. Powered
by the TV Kit, it is completely screened. With all parts, valves
‘chassis, diagrams, ete., 27/6. All parts available separately’

The New Premier Catalogue, now ready, includes all the new
TV - Kits, Receiver Kits and thousands of component
bargains. Send 3d. for copy.

MAGNIFYING LENSES for 6”7 CR Tubes. Increase picture
size to that of a 9” Tube. Best quality. 25/- each.

‘WHITE RUBBER MASKS for VCR97 Tubes, 7/6 each

COPPERED STEEL AERIAL RODS to make a dipole for the
Birmingham frequency. Correct length. 3/- per pair.

SECTIONAL WHIP AERIAL, Beven sections which plug into
each other making an aerial 141t. long. Thinnestsection $” diam.,
thickest section £ diam. Weatherproof enamel. 3/8 each
complete.

INSULATED BASE for above, 2/8 each,

METER KIT. A FERRANTI 500 MICROAMP M/C METER,
with geparate high stability high accuracy, resistors to measure,
15, 80. 150 and 600v D.C. B8cale length 13*, diameter 2}”. 10/-
the complete kit,

BATTERY CBARGER KITS

All incorporate metal rectifiers. Transformers are suitable for
200-250v A.C., 50 cycles.

Cat. No. Price
2002 Charges 6v accumulator at 1 amp. Reslébance
supplied to charge 2v accumulator L4 . £1/2/8
2003 Charges 12v accumulator 1 amp. . £1/7/6
2004 Output 15v 4a. Variable resistanceand meter .. £3/15/-
2005 Output 15v 6a. Variable resistance and meter , £5/=/=

2007 Output 30v ba. Variable resistance and meter o £6/aja
2009 Output 24v 3a. Variable recistance and meter..  £4/5/-

BATTERY CHARGERS

Input 100/250v A.C. Output 15v at 16 amps. Continuously
variable metered output. Usual price £24. Qur price £10/10/-
each, Plus 10/~ carriage.

R107. ONE OF THE ARMY'S FINEST COMMUNICATIONS
RECEIVERS. (See W.W., August, 1945.)

9 valves, R.F. amp. osc,, frequency changer, 2 IF's (465 kc)j,
2nd detector, A.¥.C. Af. amp, B.F.0. A.C. mains, 100-250v or
12v accum., frequency range 17-3 to 7 mefs, 7-35 mefs to 2-9
me/s, 3-0 to 12 me/s. Monitor L.8. buil in. Complete. Write
for full details. Price £12/12/=, plus 21/~ carriage and packing.

PREMIER MIDGET RADIO KIT. Due to greatly increased
production, we are now able to offer this kit at a greatly reduced
price. Including an atiractive Bakelite case, 12° long x 8" wide
x 6% high. The valve line up i= 6K7, 6J7, 6V6 and & Selenjum
rectifier in the A.C. modél; and 6K7, 617, 2546 and Selenium
Fectitier in the AC/DC model. Both are for use on 200 to 250v
mains. The dial is illuminated and the receiver presents a very
attractive appearance. Coverage ig for the medium and long
waveband.. Complete kit of parts with cabmeb and diagrams,
£4/19/6, inc. P.Tax.

PREMIER MIDGET SUPERHET XKIT. Thi. powerful Midget
SBuperhet Receiver is designed to cover the shortwave bands
between 16 and 50 metret and the medium wavehands between
200 and 557 metres. Two models are produced, one for 200-
250y AC mains, and the other for 200-230v AC or DC mains:
Both are supplied with the same plastic cahinet as the TRF
Receiver. The AQ valve line up is 6K8& 6K7, 8Q7, 6V6 and a
Selenium rectifier. The AC/DC line up is the same, with the
exception of the output valve which is a -25A6. The dial is
illuminated, making a very attractive receiver., Complete
kit of parts with cabinet and diagrams, £6/19/6, inc. P.Tax.

VALVES. We have large stocks of new Loxed valves at very
low prices. All exempt from Parchase Tax. ILCG, 1LDS, 1LN5,
184, 185, 1N5, 1T4, 3A4. 8D6, 5U4. 5Y4G, 524, 6ACT, 8AGT,
6C5. 6F8, 6J3, 6J7G. 6K7, 6K8, 6N7, 6Q7. 6847, 88J7, 63K7,
6807, g4L7, 63N7, 805, 6V6, 7174, 1246, 12J5. 12K7, 12K8,
12Q7, 9003, VRES, (EBC33), VT52 (BL32), YRI6 (EF36),
VR57 (EK32), VR75, VR105, VRI18, VR136 (EF34), VR137
(RL37), CV6$ (RL37), OV1130 (8U2150A), CV1137 (RL16),
CV1068 (AW4), (‘VIBQ (U19), CV2941 (EL50), VU39, 807
ceramic bace, HYVAC XY & KT61, KTW81, TS50, 6F6.
All the above at, 8/8 each. 6HJ GSH7 7193, VRIS (D), all
2/8 each. VRI4 (EB24), VRES (BPGI) VRY2, (EA50), VRIS
(984), VT121 (855), CV1D2 (crvstal diodey, all 3/6 each. 6X5,
HL23. RL18, VU111, VU133, VU134, CV6, VRl (EF50), CV73
(11E3), CV1188 (ACBFen), CV/59 (1625), CV639 (843), all 5/-
each. 2X2, U74, CV1262 (GUL), all 7/6. 5R4, V4, 6BSG,
25Y5, 2626, 2050, VT127 (Pendh), CV1075 (KTG6), all 8/6 each.
Matched pairs, KT66, 18/8, 8B24, 6L6, P27/500. 7054, 832,
CV662 (8012), all 10/-. 803, .17/8. 931A. B0/-, OV186 (magnet~
rons), 40/-, CV19 (EHTT), 60/-. CV160 (KB/S magnetron), 60/-,
Cv12 (1191, 60/-, 861, £10,

Cathode Ray Tubes for callers only : VCR140, 50/~ ; VCR5164,
40/-; VCRG17E, 30/-; VCRG511B, 60/-; VCR522, 15/-.

R = _
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EDITORIAL

Equalities

As we have remarked in this space more than once
before, amateurs tend to be individualistic and by its
very nature Amateur ‘Radio is a highly specialised
activity.

It is therefore somewhat to be wondered at that there is
emerging a minority with a demand that Amateur
Radio be organised on a sort of “fair shares for all”
basis. Perhaps this is a reflection of the levelling process
supposed to be going on in our national life—but which
in fact is not happening at all; and never will,

Broadly, the argument is that in a contest it is “unfair’
for A with 25 watts to have to compete with B able to
run 150. It is also “unfair” that G, who can only string
out a few feet of wire in the backyard, must contend with
D, with acres of aerial space.

Certainly, these conditions make it impossible for all
operators everywhere to compete on level terms. But
they are no more than the conditions of life since the
dawn of recorded history, and Nature herself has been
unable to evolve a system which makes it “fair for
everybody.”

The truth is, of course, that in Amateur Radio as in
other activities, the best type of amateur is he who makes
the best use of his opportunities. He may be unable to afford
more than a few watts of GW, but that does not mean he
is in any degree inferior to the operator who can run a
complex high-powered installation. Both are making
the most of their opportunities and in their different
ways each is making a contribution to the art.

In this sense, therefore, Amateur Radio s fair to every-
body, for every amateur is given the privilege and the
opportunity to contribute the best that within him lies.
Therefore, in Amateur Radio of all things, do not let
ourselves be deluded by the false notion that flat equality
is a practicable or even a desirable objective.

Ll
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Here is the third in our series of constructional articles based on prototype designs te Magazine
specification. It is a full-power band-switched transmitter unit for the range 35 to 28 me. Requiring
only a keyed VFO as driving source for CW operation and adaptable for either screen or plate-and-
screen modulation of the PA jor telephony working. it uses standard British components throughout.
Full constructional and operaring details are covered and the model here described is giving excellent
results under practical amateur station conditions on Eighty, Forty, Twenty and Ten.—Ed.

Band-Switch QRO Transmitter

Three-Stage Unit for Full-Power Working—Switched Coil Turrets for Multi-
Band Coverage—Detailed Design and Censtructional Data

By J. N. WALKER (G5JU)

ITH the advent of reliable switched

transmitting coil assemblies, it becomes
possible to comstruct a compact transmitter
capable of operation on several amateur bands
at the maximum power permitted. Un-
questionably, it is a great convenience, when
changing bands, to have only to rotate two
switches, instead of going through the sequence
of inserting plug-in coils in the intermediate
stages and in the PA tank circuit.

Some amateurs employ a separate trans-
mitter for each band, a procedure to be
recommended on the VHF bands (including
possibly 28 mc) but quite unnecessary on the
lower frequencies. Not only do separate
transmitters occupy a good deal of space, but
the switching or other arrangements for
changing from one transmitter to another
become unduly complicated.

The transmitter to be described gives
simplicity of operation and takes the full
150 watts on the 80-, 40- and 20-metre bands,
with high efficiency. It also functions well on
the 15-metre band (not yet released). On the
10-metre band. the amount of drive available
is not quite sufficient for running the PA up
to 150 watts, but over 100 watts input is
possible at reasonable efficiency.

The transmitter is complete on a single
chassis and is intended for operation in
conjunction with a VFO, which may, of
course, incorporate facilities for crystal control.
The various DC power supplies are not
included since these will normally be already
available. The simplicity of the installation
as a whole is increased by the fact that the
VFO need only give output on 35 mc, 2 point
which will be appreciated by those who have
experienced the difficulties sometimes en-
countered when building a VFO to give
output on several bands.

The PA is arranged for screen-grid modu-

lation—a system which has the advantage of
requiring only a moderate amount of audio
power for full modulation and about which
full information is being given in forthcoming
issues of the Magazine. Screen modulation
also obviates the use of a high-wattage voltage
dropping resistor in the screen circuit, a
method which gives rise to poor screen
voltage regulation. At the same time, the
circuit can be adapted fairly easily for high
level modulation of both anode and screen of
the QY2-100 (813) valve used in the PA stage.

In a transmitter employing several tetrode
valves, a certain amount of metal work
becomes inevitable, but the construction has
been simplified as much as possible. For
example, few large holes are required and a
front panel has been omitted. Panels of
Masonite fibreboard hold the few controls
and prefabricated mounting brackets take the
meters. It will be obvious that the transmitter
is designed for “top of the table” operation
and not for rack mounting.
Circuit Design

Much consideration has been.given to the
circuit, given in Fig. 1, to ensure adequate
generation of RF drive combined with high
stability.

The coil in the grid circuit of the first valve,
a 6V6, is self-resonant over a fairly wide band
centred about 3-6mc. It is provided with
a low impedance link winding and ordinary
coaxial cable is used for connection between
this stage and the VFO. Originally a standard
type of RF choke was inserted in the anode
circuit of the 6V6 but the RF voltage
developed across it was insufficient, par-
ticularly at the higher harmonic frequencies.
It was also found that the output at odd
harmonics was greater than at even ones,
which is an undesirable state of affairs.
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Front view of the Bang-Switch QRO Transmitter. The coil change for the 807 driver stage (L3 in Fig. 1) is in the left
foreground. The Labgear switched-coil assembly for the PA (the L4 coils) is to the upper right, with the 40-metre
inductance on top.

A tuned circuit was therefore substituted,
but in a form which calls for the minimum of
adjustment. The values of L2/C6 are such
that resonance at 7 mc occurs with the tuning
condenser near minimum, when the QVO5-25
valve gives ample output at 7 mc as a straight
amplifier and at 14 mc as a doubler. On
28 me, the QVOS5-25 acts as a quadrupler
giving a fair output, sufficient to drive the
final valve to about 120 watts. Tests made
on 21 mc indicate that the driver valve,
acting as a trebler, will provide full excitation
for the PA on that frequency.

On 35 mc, the value of C6 is increased and
more than sufficient voltage is developed
across the circuit to drive the following stage.
The tuning of C6 is comparatively flat and
adjustment is only required when changing
from 3-5 mc to the higher frequency bands.

The valve selected for the driver stage must
operate efficiently as a harmonic doubler~cum-

amplifier and give sufficient output for driving
the final valve after making allowance for
inherent circuit losses. The Mullard QVO5-25
serves the purpose admirably. On principle,
it is run well within its ratings—a better
method than using a smaller valve at maximum
input, remembering that the efficiency is lower
than when used in purely amplifier service.
A Labgear switched coil turret is employed
in the anode circuit of the QVQ5-25 and it is
a matter of a moment to change the operating
frequency of this stage to 3°5, 7, 14, 21 or
28 mc. Precautions are taken to prevent
parasitic oscillations and a metal screen is
fitted around the lower portion of the valve.
The output is fed to the control grid of the
PA valve via a fixed condenser and a short
length of coaxial cable. The use of the latter
has definite advantages. It screens the PA
grid lead from the grid circuit of the QVO5-25
and also from the circuits associated with the
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List of Parts and Values
BAND-SWITCHED QRO TRANSMITTER

M/c Meter 100 mA (M1). 2} in. square flush
Mjc Meter 25 mA (M2), 24 in. square ﬂushl»
M/c Meter 300 mA (M3), 24 in. square flush
Measuring Instruments (Pullin)
Trimmer Condernser 3/30 puF. Concentric
1 Mullard
Transmitting Condenser 50 X 50 uuF.

1 Standard Chassis, Cat. No. 617 Eddystone
1 Filament Transformer 6-3 volt, type PTF15 Woden
1 Filament Transformer 10 volt, type PTF22 Woden
1 150 watt Switched Coil Turret Labgear
1 Coil, type FCL (10 metres) Labgear
1 Coil, type T20/A (20 metres) Labgear
1 Coil, type T40/DCL/HC (40 metres) Labgear
1 Coil, type T80/ECL/HC (80 metres) Lahgear
1 35 watt Coil Turret (L3) Labgear
1 Valve, type 6V6G (V1) Brimar
1 Valve, type QVO5-25 (V2) Mullard
1 Valve, type QY2-100 (V3) Mulilard
1

1

1

_

(C19), Cat. No. 612 Eddystone
1 Ceramic Microdenser 60 uuF. (C6),

Cat. No. 582 Eddystone
1 Ceramic Microdenser 54 puF. (C12)

Cat. No. 589 Eddystone
1 Ceramic Microdenser 125 puF. (C21)

Cat. No. 580 Eddystone
1 Former (L1), Cat. No. 646 Eddystone
1 Former (L2), Cat. No. 537 Eddysione

Neutralising Condenser (C14), Cat. No.
481 Eddystone

—_

1 Lead through Insulator, Cat. No. 695 Eddystone
8 Miniature Insulators, Cat. No. 1019 Eddystone
2 RI Chokes (RFCI & 3), Cat. No. 1022  Eddystone
1 RF Choke (RCF2), Cat. No. 737 Eddystone
3 Direct Drive Dials, Cat. No. 595 Eddystone
1 Skirt Xnob (for L3 Switch), Cat. No.

2416P Eddystone
1 Instrument Knob (for L4 Switch), Cat,

No, 1076 Eddystone
1 Flexible Coupler, Cat. No. 50 Eddystone
1 Valve Cap Connector, Cat. No. 562 Eddystone
1 Valve Cap Connector, Cat. No. 563 Eddystone
1 Octal Valveholder (for V1), List VH85 Bulgin

American 5-pin Valveholder (for V2),

—

List VH75 Bulgin
1 Mains Connector, List P31 Bulgin
1 Mains Plug, List P28 Bulgin
1 5-way Tag Strip, List T20 Bulgin
4 2-way Tag Strips, List T17 Bulgin
2 1-way Tag Strips, List T32 Bulgin
1 5-way Socket, List L331 Belling-Lee
1 5-way Plug, List L1258 Belling-Lee
2 Coa ial Sockets, List L373/Skt Belling-Lee
1 HT Plug and Socket, List L353 Belling-Lee
1 2-way Plug and Socket, List 1.348 Belling-Lee
1 Large 7-pin Valveholder (for V3) Webb’s Radio
1 Valve Screen 807 type Philport
1 Valve Screen 813 short type Philpott

Varley Power Resistors

R7 = 6,800 ohms, 10 watt
R8 = 10,000 ohms, 10 watt
2 Holders for above

Erie Resistors

12 ohms, f-watt
22 ohms, {-watt
220 ohms, 1 watt
470 ohms, 1 watt
470 ohms, #-watt
1,000 ohms, }-watt

R4
R1, R10
R11

R5
R12, R14
Ré

0 T T I

R3 4,700 ohms, 2 waitt
R13 4,700 ohms, 1 watt
R2, RS 47,000 ohms, 3-watt

T.C.C. Condensers (4!l Moulded Mica)

C3, C4, C5, C8,
C9, C13, C15,
Cl16, C22, C23,

C24 002 uF, type M2N

C2 = 00025 uF, type M2N

C7, C10 = 100 uuF, type M2U

Ci11, C17, Cl18 = -001 pF, type M3U
C20 = 001 uF, type M3GO

6V6 valve. It tends to prevent the generation
of parasitics, reduces unwanted harmonic
frequencies and generally assists in obtaining
stability. The short length employed (about
4 in.) admittedly adds to the stray capacities
across L3, but these are tuned out, in any
case, with C12, the range of which is adequate
at all frequencies.

A resistor is included in series with the RF
choke in the grid circuit of the QY2-100
mainly to increase the overall stability.
A small amount of grid bias voltage is
developed across it, but reliance for the major
portion of the grid bias is placed on an
external source, which is much the better way
in a transmitter of this type. The external
source may be batteries or a small mains
operated power unit, preferably possessing
a reasonably low output impedance. -

In the anode circuit of the QY2-100 is an
Eddystone split-stator condenser and a
Labgear 150-watt transmitting coil turret
assembly. The latter takes four plug-in coils,
each provided with a link winding for trans-

ferring the RF power to the separate aerial
tuning circuit. Coils for 7, 14, 28 and 35 mc
are shown (from left to right) in the photo-
graph of the top deck. An additional coil
(type BCL) is available for the 15-metre band
—for use when the time comes !

Both stator and rotor of the tank condenser
are at high DC potential, so that only the RF
voltage appears across them. A high voltage
blocking condenser (C20) completes the RF
path to chassis.

A somewhat unusual feature is the fitment
of a small condenser (C21) to balance out the
fairly high output capacity of the QY2-100.
Without C21, the circuit is not properly
balanced, even though a split-stator condenser
is used. It will be found that, without C21,
RF will bz present at the coil centre tap
(indicated by a neon lamp) and the RF
potential at one end of the coil will be greater
than at the other. The full capacity of C21
approximates to the anode to earth capacity
of the PA valve, whilst the spacing between
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Fig. 1. Circuit of the Band-Switch QRC Transmitter, discussed in detail in the text. For simplicity, one set of conls

only is shown across the band-change switches. The switching is integral with the r

dod

coil

to cover all bands 3-5 to 28 mc inclusive.

the vanes is adequate to withstand the RF
potential developed.

The final stage is neutralised—in the
writer's opinion, it is unwise to operate a
tetrode of the 813 class without neutralisation.
This subject was discussed in the October,
1948, issue of the Short Wave Magazine and
the method of neutralisation then outlined has
been adopted. A very effective bypass net-
work is connected between screen grid,
filament and chassis, and a small screen is
fitted around the base of the valve. As a
result of these precautions, there is no trace
of instability.

Filament transformers are mounted below
the chassis. Grid bias and driver HT voltages
are fed in vig a Bélling-Lee 5-pin socket, to
which also is brought the 6-3-volt internal
supply—the 6-3-volt transformer has some-
thing in hand and the VFO heaters are

energised from this source. A small Belling- .

Lee 2-pin socket is provided for connection
of the audio voltage in series to the screen
grid of the QY2-100. The HT voltage for the
PA is fed in through a Belling-Lee high
voltage socket,

Meters are fitted for reading the anode
currents of V1 and V3 and the grid current
of V3. Although the meter reading the anode
current of V3 is obscured to some extent by
the valve and components in front of it, in
practice no difficulty is experienced in
observing the meter.

Construction

The chassis has to carry a fair amount of
weight and a steel one is therefore used. The
number of large holes is comparatively few
and considerable manual labour is saved by
using Masonite panels for the controls, and
ready-made mounts for the meters.

The positions of the major holes are given
in Fig. 2—some can be made with punches,
others call for the drilling of a number of
small holes and filing clean. Two metal
(brass or aluminium) screens are required and
also some other pieces of metal. The top
screen measures 8 in. high by 9 in. long, plus
a fixing flange of about %in. A small 1019
insulator is fitted to this screen, in a position
which brings it below C12 (approximately 1 in.
from front edge and 1in, up). The screen
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itself is set back 1in from the front of the
chassis, to give clearance to the bracket
holding the grid current meter. The lower
screen is 2} in. high by 6in. long. A }-in.
hole is required for the grid connection to
pass through (approximately central 1 in. up)
and also a small hole for the bias lead going
to the 5-pin socket. The PA coil assembly is
mounted with two pieces of metal each 4 in.
high and 3 in. wide. Fixing holes are made
diagonally to match up with the main bearing
rods of the coil switch. As can be seen in the
photograph, the PA coil assembly is mounted
at an angle to give clearance to the coils.
A small bracket (1%in. X 3in.) holds the
ouput coaxial socket, which is fitted to the
side of the chassis, to the rear of the coil
turret.

The meters are fitted to metal brackets
measuring 4 in. square and provided with
clean-cut holes of a size (2% in.) to take the
meters. The brackets are made by Philpott,
of Loughborough and, being finished glossy
black, they add to the appearance, as well as
simplifying the work involved.

The Masonite panel holding the smaller
coil assembly and CI12 measures 6in. high
by 5 in. wide. Two 2-in. holes are made 2 in.
from the top edge and 23%in. apart. The
Masonite panel holding the dial which
controls C19, is 24 in. by 6in. and that to
which C6 is fitted measures 2in. wide by

% in. long. All these panels (and also the
top screen) are painted with black enamel to
match the general finish. The coil assembly
is of the one-hole fixing type, but it is desirable
to provide some support at the rear. A small
metal bracket (2% in. long, with 4-in. bend up)
is therefore made to fit the lower bolt
projecting from the switch.

“The hole for the neutralising condenser is of
unusual shape and should be filed out to
conform as closely as possible to Fig. 2. The
condenser is mounted with one electrode
above and one below the chassis and details
of the modification and of the mounting are
made clear in the photograph of that com-
ponent. The brass strip is fitted below the
chassis. The setting shown will be found
correct in practically every case.

The valveholder for V1 is mounted flush
with the chassis. That for V2 is sunk %in.
below the chassis and for the QY2-100 I in.
below, to increase the isolation of the grid
circuit. from the anode side. A:metal screen
2% in, high is fitted around V1 and one 1 in.
high around V3. These screens are available
from Philpott and are ideal for the purpose—
the finish is matt black inside and outside, to
assist in the dissipation of heat. A screen
2%in. high is available for valves of the 813
type mounted flush with the chassis.

When mounting the tank condenser (C19)

and the final coil assembly, care should be
taken to ensure adequate clearance between
the metal rods of the former and the frame
of the latter.

The balancing condenser C21 is bolted
directly to the unused holes in the end plate
of condenser C19, permitting very short
connecting leads. Admittedly, C21 cannot be
rotated without the rotor fouling a stator
section of C19 but this is immaterial, since
C21 is set and left at full mesh.

The under-chassis view photograph gives
a good idea of the construction beneath the
deck and a detailed discussion is hardly
necessary. The 6-3-volt filament transformer
is on the left and the 10-volt transformer to
the right. It should be noted that the V3
valve holder is fitted with the two large sockets
facing towards the rear of the chassis. Prac-
tically all components are bolted down
securely—tag strips or small insulators are
provided to hold resistors and RF chokes. To
give clearance to the filament transformers, it
is necessary to lift the chassis on legs 4% in.
long fitted one at each corner. These legs
must be fairly strong and quite rigid and in
the writer’s case, wooden dowelling (painted
black) is used with satisfactory results.

Points in Brief

In a transmitter of this type, there are
obviously many small constructional details,
some important, some not, which cannot be
dealt with fully. The following condensed
information will prove useful.

No fuse or switch is fitted in series with the
AC supply. In the writer’s case, these are
provided externally, being bound up with
the AC control circuits.

No indicator plates are fitted to the switches.
Marks are made on the panel holding the
smaller coil assembly and the white line on
the 2416 knob indicates which coil is in
circuit. A large knob is fitted to the tank coil
switch, to move which requires appreciable
torque. Engraved dials are provided for
variable condensers C6, C12 and C19. The
spindle of the latter is insulated by the flexible
coupler, and a short length of }-in. diameter
rod and a suitable bush are needed. The bush
is earthed to chassis with a short lead.

Frequentite insulators are ‘used at various
points to hold connections which call for high
insulation. These points are indicated by
small crosses (x) on the circuit diagram Fig. 1.

Two springy brass, phosphor-bronze or
beryllium-copper contact strips (1} in. long
overall and % in. wide) are ‘arranged to bear
against the metal base of the QY2-100—zhese
are essential. The strips are fixed below the
nuts holding the base screen.

The coaxial lead to the grid of V3 passes
from C10 (above the chassis), through the
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Fig.2. Chassis and screen constructional detail. Piece “*A™ is the screen above the chassis, with a small insulator fitted
on the side nearest C12. Piece “B” is the under-chassis screen. These details should be ed with the ing
photographs of the finished job.

chassis and through the lower screen. The

outer braid is earthed at both ends.
Cl11 is bolted to the chassis below a
between C12 and the coil switch.

C20 is situated underneath C19 and held

off the chassis between the rotor tag of C19

nd

and a tag fitted to an earthing bolt, from the

under side of which a copper strip is run to
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The main chassis is raised

on short legs to accommodate the depth of the LT supply transformers.

the central earthing point associated with V3.

Connections to M1 and M2 are brought
through holes in the chassis. Connections to
M3 are made direct from the 1019 insulator
supporting RFC3 (using a heavily insulated
lead) and from the 695 insulator which carries
HT through the chassis.

Condensers C7, C10, C11, C17 and C18 are
rated at 750 volts working—it is not advisable
to employ condensers of lower ratings at these
points. C20 is rated at 1,500 volts working,
since it has to withstand the full HT voltage.

Wiring

Little comment need be made on the
wiring, except for that associated with the V3
valve holder. No metal parts should be allowed
to “float” and assume what potential they
will, since they may then act as undesirable
coupling elements. So the two unused tags
on the valve holder are strapped across with
a stout (14 SWG) piece of copper wire (strip
would be better, if available) and down to
chassis. To this bar, return connections are
made from condensers C15, Cl6, C17, C18
and also, as mentioned earlier, from C20 via
the bolt earthing ‘one end of the latter. It will
be noted that two condensers are used to
decouple the screen grid, since it is most
important, particularly at the' higher fre-
quencies, that the screen grid be quite *“‘cold”
to RF. The DC return path from the filament
is through the centre tap on the transformer
filament winding.

Heavy flexible wire is employed in the PA
tank circuit, with 3-mm. Telcothene sleeving

over those leads which require insulation
(chiefly the one passing beneath the tank
condenser). In other places 18 SWG tinned
wire, with Telcothene insulation where RF is
present and PVC or Telcothene where only DC
or AC is passing, is quite suitable.

Coils

Two coils have to be made up specially.
The input coil L1, self-resonant to 3-6 mc,
consists of 70 turns 30 SWG enamelled wire
close wound on a 1in. diameter former
(Eddystone 646). Close to the main winding
is a link winding of 10 turns connected to the
coaxial socket fitted to the rear chassis wall.
As can be seen in the under-chassis view, coil
L1 is mounted fairly close to the V1 valve
holder and directly across it is soldered, in
self-supporting fashion, a small trimmer
condenser.

The other coil, 1.2, is wound with 18 turns
of 18 SWG enamelled wire on a 14 in. former
(actually an Eddystone 537 former with the
base removed).

Preliminary Adjustment

An HT voltage of about 350 volts, prefer-
ably well regulated, is required for V1, V2
and the screen of V3, the total consumption
on load being between 90 and<100 mA.

During preliminary tests of the first two
stages, it will be well to remove the Q¥2-100
from its socket or alternatively, apply more
than 100 volts bias to its grid—otherwise a
high grid current may flow at times.

An output of two or three watts from the
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VFO associated with the transmitter will be
found ample. In the writer’s station, the
VFO is situated near the operating position
and about 8 ft. of ordinary % in. diameter
coaxial cable (Uniradio 39) connects it to the
transmitter—this length could be increased
with no appreciable loss. As a guide, it can
be said that a small neon lamp strikes (but not
brilliantly) when held to the “hot” end of L1.

The first operation is to bring the grid
circuit L1/C1 into resonance and, to do this,
a milliammeter reading to 50 mA should be
inserted temporarily between R3 and the HT
line. With no drive, the reading will be about
26 mA (dependent on the line voltage) and, on
applying the drive, with the VFO set to give
output on 3-6 mc, the current will increase.
C1 should then be carefully adjusted to bring
the anode current to maximum—a reading of
the order of 32 to 36 mA should be registered.
The meter reading will drop noticeably at a
broad dial setting in the region of 30 degrees,
indicating resonance at 7 mec. A slight
reduction should also be observed when C6 is
adjusted to maximum capacity.

From this point, the adjustments are de-
pendent on the operating frequency. With the
anode circuit of V2 notin resonance, the anode
current of V2, registered on meter M1, will
be between 40 and 50 mA, and the dip
obtained on adjusting C12 will vary with the
frequency. On 3-5 and 7 mc, the anode current
will be in the region of 30 mA and about
40 mA on higher frequencies. This is with the
PA valve being driven—the dip will be very
pronounced when no load is applied to the
driver stage.

' The approximate locations of the five bands
are given in a later paragraph, when discussing
the PA ‘stage.

On 35 me, C6 is-adjusted to near maximum
capacity when, as mentioned earlier, ample
output will be delivered by the driver valve
on 3:5mc. C6is tuned to 7 mc on other bands.

Operation of the PA

The next thing is to ensure that the PA
circuit, centred around the QY2-100 valve, is
inherently stable and cannot self-oscillate
under any conditions. HT is removed from
both anodes and screens of the 6V6 and
QV05-25 valves and applied to the screen
grid of the QY2-100 by inserting a short-cir-
cuiting plug in the socket provided for modu-
lation purposes and shorting across the two
HT pins on the 5-pin socket. At this stage, it
is unnecessary and inadvisable to apply the
full HT voltage to the anode of the QY2-100—
a reduced value between 600 and 750 volts is
suitable. The grid bias voltage should
preferably be variable (continuously or in
steps) between about 30 and 120 volts, and
the source of reasonably low impedance.

The bias should be adjusted so_that a static
anode current flows in the region of 50 mA.
Then rotate C12 and C19 with the coil
switches set in turn to each of the four bands.
Nowhere should there be any sign of grid
current nor of fluctuation in the anode
current—if there is, the neutralising condenser
capacity should be increased slightly. With
the neutralising condenser set as shown in
the photograph and mounted so that the
electrodes can only “see” ecach other through
the hole in the chassis, it is unlikely that self-
oscillation will occur and still more unlikely
that the neutralising capacity will call for
reduction. ’

When assured that the PA stage canplay
no tricks, the bias should be increased to about
60 volts (still at reduced anode voltage) and
the HT applied again to V1 and V2. A 75-or
100-watt bulb should be connected to the
output link vig a length of coaxial cable.

With the earlier stages tuned to resonance,
a substantial grid current will now be observed,
except on 28 mc. The valve makers recomi-
mend a grid current of 10 mA for normal
operation but often less than this will be
found satisfactory. In any case, this figure
should not be exceeded, since overdriving will
tend to increase the screen current and give
high harmonic output, both definitely un-
desirable. Where the grid current is found to
be too high, it can be reduced by setting C12
on the low frequency side of resonance. On
28 mc, the grid current is approximately
5 mA.

The anode current will rise to 200 mA or
more and no time should be lost in tuning C19
to resonance. The bulb forming the artificial
aerial load should glow fairly brightly, accom-

“The neutralising condenser
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Plan view of the transmitter, with the PA to the left. The tank tuning condenser is between the QY2-100 and the coil
assembly, with the PA plate meter front foreground. The small valve to the lower right front is V1 in Fig, 1.

panied by the usual dip in anode current.
The full anode voltage {1,000 volts or more)
may now be applied and the aerial circuit
connected to the output. (The 100-watt bulb
will have but a short life when the transmitter
is operated at full power ) The bias voltage
should be raised to 90 volts or more which,
with the increased anode voltage, will cause
a reduction in grid current, but this is quite
in order.

The accompanying table gives approximate
information on the dial settings to be expected
for the various bands, and are as obtained
on the model.

CONDENSER SETTINGS

Ireauoncy cé c12 c19
3500 80/100 82 15
7000 20/30 26 18

14600 20/30 35 14
21000 20/30 40 22
28000 20/30 48 56

CW Qperation

No provision is made for keying in the
transmitter proper, it being assumed that this
will be carried out in the VFO. The full HT
voltage applied to the earlier stages (approxi-
mately 350 wvolts) will normally also be

applied to the screen grid of V3, by externally
shorting the appropriate pins on the Belling-
Lee socket. It will be found that the trans-
mitter will follow a change of plus or minus

10 kc at the fundamental frequency of the

VFO, representing a total movement of 80 kc
at 14 mc. Beyond this, it will be advisable to
make slight readjustments .to C12, C19 and
the aerial tuning.

Assuming an anode potential of 1,000 volts,
it is unlikely, on 3-5, 7 and 14 mc, that the
PA will be loaded for maximum output into
the aerial when the anode current reaches
a value of 150 mA. This, however, is all to
the good as it means the radiated signal will
be sharp and less likely to cause interference
to others. On 28 mc, some care will be called
for when adjusting the aerial coupling and
loading to ensure maximum transfer of
energy.

Telephony

As mentioned earlier, it is intended that the
transmitter be modulated by the application
of the audio voltage to the screen grid only.
By this meéans, a high percentage of modu-
lation can be secured with relatively low
audio power. Full information on this system
will be published in a future issue of the
Magazine and only brief operating details
are given here.

Screen modulation is an efficiency system
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and, to enable the carrier to follow positive
and negative peaks, the screen voltage must
be reduced substantially below the value
employed for CW operation, and a figure of
about 200 volts is recommended. There are
two methods of obtaining this reduced
voltage. One is by the insertion of a 7,000
to 10,000 ohm resistor (5 watts rating) in
series with the 350-volt supply. It will be
convenient to wire this resistor across the
appropriate pins of the power socket, at the
same time providing a switch (external or
internal) to short out the resistor when CW
operation is wanted. It is for this reason that
the screen connection has been taken io a
separate pin on the 5-pin socket.

The second method—and also the better
one—is to provide for the screen a separate
well-regulated power pack possessing low
internal impedance. A pack incorporating a
stabiliser would be ideal and, as the output
required is low (15 to 25 mA), such a unit
would not be expensive or occupy much
additional space. If the voltage were variable
and capable of being increased up to the value
of 300/350 volts called for when using CW,
so much the better. Failing this, a change-
over switch will be necessary to connect the
screen to either the internal or the external
HT supply, for CW and telephony operation
respectively.

The impedance presented to the modulator
approximates to 13,000 ohms and the output
transformer taps should be adjusted accord-
ingly. The audio voltage is simply fed in via
the two-pin plug provided.

It is not desirable to swing the screen volts
fully, as this will produce distortion and it
will be found that an audio power of 6 to
8 watts is sufficient. To allow for transfer

losses and to keep something in hand, the
modulator should be capable of delivering
about 12 watts with low distortion.

<When using telephony, the grid bias voltage
should be reduced to 80 or possibly a little less.

Anode-and-Screen Modulation

High level modulation may, of course, be
employed with the transmitter if a modulator
giving an output in the region of 80 watts is
available. There is no necessity to make any
modification to the internal wiring, neither
is a resistor of high wattage rating required
to drop the surplus volts between anode and
screen grid.

To the plug provided for screen modulation
is connected an audio-fréquency choke, rated
at approximately 20 henries and capable of
carrying up to 30 mA. Modulation is applied
in series with the HT supply in the usual
way—with the choke in circuit, the screen
takes up correct modulating potentials. The
grid bias voltage should be set near 120 volts
—more if the anode voltage on the QY2-100
is greater than 1,200.

Safety Precautions

It is only common sense to add a final note
about safety precautions. The switches
should not be moved with power on and at
all times care should be taken not to come
into contact with parts at high potential. It
should also be appreciated that considerable
RF ‘energy is generated and equal care is
necessary not to touch the aerial lead-in or
high potential connections in the aerial
tuning unit associated with the transmitter.
RF burns are very nasty and take a long time
to heal !

DIARY FOR 1950

It may be almost too late to mention the ’

1950 Edition of the famous Wireless World
diary, which has been a standard publication
for so many years. It is both a diary and a
“gen book,” for the first 80 pages consist of
tables, formulae and much other useful refer-
ence material. Pocket size, price 3s. 44d., and
obtainable only of stationers and newsagents.

CALLSIGNS

‘We are now the oificial forwarding agency
for all G callsigns for the Hadio Amateur
Call Book (see p. 861 this issue). Send
your new Callsign Allocation or Change of
Address to “New QTH’s”, Short Wave
Magazine, 49 Victoria Street, London,
S.W.1—and please print it in block capitals !

NEW AMATEUR CATALOGUE

We are glad to draw readers’ attention to
an excellent 54-page catalogue of branded
parts and equipment, which will be of interest
to every radio amateur. Well produced and
illustrated, this catalogue is in effect a guide
to what is readily available in the way of
manufactured components and apparatus.
Ask for Catalogue No. 7 and send 9d. to
Southern Radio & Electrical Supplies, 85
Fisherton Street, Salisbury. Wilts. They
specialise in mail order business and have a
large clientele.

THANK YOU !

To all those many readers who were kind
enough to send us messages of goodwill and
encouragement for Christmas and the New
Year—our thanks for them all, and may we say
how much we appreciated the spirit in which
they were sent.
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Suppression of TVI

Treatment of the PA—Low-Pass
Filter Design—Mains Filtering

PART II

By F. T. WILSON (G2XX)

OW we come to the PA Stage. Originally

this was of open construction, the various
conlponents being mounted on two girders
which run from the exciter chassis to the left-
hand side of the cabinet. When the first modi-
fications were made the 250TH was removed
and a piece of perspex carrying the 35T’s and
the grid circuit was bolted to the girders. It
was fairly obvious that it would be a waste of
time attempting to filter this stage as it stood.
The whole unit was therefore removed and
rebuilt on to a large sheet of dural. The grid
circuit was redesigned, the condenser being
built into an aluminium screening box on the
underside of the dural sheet and the grid coil
(in a screening can) mounted on top. The
valves, neutralising condensers and plate
circuit are mounted above the dural sheet
which effectively screens the RF circuits from
the audio chassis immediately below. Filter
circuits are on the outside of the screening and
located at points where pick-up of stray
radiation from the tank circuits is impossible.
As an additional precaution RT chokes con-
sisting of 20 turns each of 14 SWG enamelled
wire were inserted in each filament lead to the
35T’s and each side of each filament was by-
passed right at the valveholder.

The final result is shown in Fig. 3 (p. 830)
and has well repaid the time and care
spent in its construction. With the PA work-
ing into a dummy load the level of the radiated
harmonic does not increase when the final HT
is switched on. As a matter of interest the
reading obtained on the FS -meter when
coupled to the aerial link is only 3 pA.

It will be observed that no harmonic traps
are employed in the plate circuits. Some
illuminating facts about harmonic traps are
given in the article by W2VLQin the February,
1949, QST and have been borne out by ex-
perience here. It seems doubtful whether their
effectiveness justifies the work entailed in their
design. When tried in this particular PA they
did reduce the 42 mc harmonic slightly, but on
changing the frequency to 28 mc the PA went
into oscillation and could not be neutralised.
Removing the traps cured the trouble. Pos-
sibly thorough screening around the traps

In this concluding instalment, our contributor deals

very fully with the PA stage, and factors affecting power

supply and mains filtering. He also gives details of

suitable low-pass RF filters and shows that by tackling

the TVI problem along the lines suggested, a certain
cure should be effected.—Ed.

might have been effective but this was not
tried.

In place of harmonic traps low-pass filters
incorporating trap circuits are used in the co-
axial leads between the 807 and PA grid and
between the PA anode and aerial tuning unit.
A photograph shows one of these units and
the circuit is given in Fig. 4. For calculating
the values required the formula given herewith
is used.

2120

Clt = .

770

50-ohm cable C2 = ,T
12
L =3

1420

Cl1 = i

75-ohm cable 2 = &fst)_
s 18
L = a

Each unit is assembled in a cast aluminium
box, 3-in. cube, and the co-axial cable is
properly terminated to prevent harmonic
currents flowing back along the braiding.

The actual effectiveness of such a filter be-
tween the 807 and the PA grid circuit is some-
what indeterminate. It certainly works in that
it affords some slight reduction in the har-

Fig. 4. Circnit of the low-pass filter, values for which
are discussed in the text. (See photograph).
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The low-pass filter for coaxial‘ line circuits, specially designed for the applications discussed in the article.

monic voltage passed to the PA grid, but the
tuning is very flat and has no pronounced
peak. This is most likely due to the damping
of the tuned circuit by the input resistance of
the PA valves. On the other hand the filter in
the aerial lead tunes very sharply and resonance
can be easily determined.

No measurements on the performance of the
aerial filter have been made since the amount
of harmonic reaching the aerial without the
filter in circuit is very small, but there seems
no reason to doubt the figures quoted in QST
which show that an attenuation of 40 or 50 dB
is possible. :

To sum up the situation, the problem of
TVI is not so complicated as it might at first
appear. Harmonic radiation from leads can be
entirely suppressed and it is surprising how
limited the field from a tank circuitis. Generally
speaking, low power stages using ordinary
receiving valves seem to give relatively little
trouble and it is only with the higher powered
stages that any action is necessary. Beam

tetrodes of the 807 class are the most difficult
to deal with as they have a decided tendency to
take off at VHF. The filament circuits seem to
be the worst offenders as far as harmonic
radiation is concerned and adequate filtering is
essential both in the filament leads and around
the transformer. Fig. 5 shows the filter used
with the filament transformer in the HT4E.

Mains Suppression and Screening

A good mains filter is another very necessary
item. During some of the tests carried out
here in the early stages of harmonic suppression
a small amount of radiation was detected from
the AC leads to the transmitter. This was so
minute that it was assumed there was little
prospect of it causing TVL. A check at the TV
set showed, however, that the aerial feeder ran
parallel to a mains lead for about 3 ft. and
spaced 3-4 in. from it, The amount of
harmonic picked up through this sourc> was
sufficient to block the sound channel com-
pletely. Re-routing the feeder cleared the
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interference, but to eliminate it entirely the
mains filter shown in Fig. 6 was installed. Itis
built into an aluminium screening box mounted
on the back of the transmitter. Condensers are
not used on the input side of the RF chokes
since they were found to make the filter

necessary. The ideal is a metal box with no
openings whatever. For obvious reasons this
Is not practicable, but any screening should

ineffective, probably due to the harmonic ci -
flowing via the earth return and thus bypassing PA
the chokes. 2 ¢99) i
Where the TV signal is very low, complete o =C7
and thorough screening of the transmitter is .y -,V
. <
Rect. - =
>
Table of Values - -—i—»: =
Fig. 3. Push-Pull PA Incorporating TVI Filtering €6
Cl == 100 pu¥ per section (split stator) TC4 TC8
C2, C3 = -001 uF . —\m/
C4, C5 = -0005 uF Exciter i
Cé6, C7 05 uF
C8, C9 = -005 uF
C10 = -002 uF . .
g}é = 7goi‘“FF per section {split st. tor) Fig. 5. "TVI filter circait for the transformer supplying
Glat= 0005““1; LT to RF stages.
R1 = 220 ohms
R2 = 700 ohms
L1 = 2-turn link
L2 = 12 turns 16 SWG enam., I-in. diam. Table of Values
L3 = 2-5mH RF choke. . . I
L4, L5 = 20 turns 14 SWG enam., $-in. diam. Fig. 5. Filter Circnit for LT Supply to RF Stagzes
L6 = 2-5SmH RF choke Cl, C2 = -002 uF
L7 = B. & W. tank coil 8-11 mc C3, C4 = -001 uF
L8 = l-turn link C5, C6 = -0005 uF
L9 = RF choke, ex-TU7B unit C7, C8 = -001 uF
L10 = 30 turns 20 SWG enam., }-in. diam. L1, L2 = RF chokes (taken from mains input
tufnol rod of old 836C receiver)
I
r ‘ @
| | !
I + + -
[ ! I
! : Fles e L #
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1 L2 i L4 ]
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! I
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Fig. 3.

A push-pull PA circuit with suitable TVI suppression.
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contain the minimum possible number of
holes. A 3-in. meter opening will radiate
quite a lot of harmonic !

Whatever type of aerial system is used an
aerial tuner is indispensable since it can
contribute greatly in preventing harmonics
from reaching the aerial by eliminating
capacity coupling. Of course, if the harmonic
is transferred by inductive coupling little or no
benefit will be obtained from the aerial tuner
but experience has shown that most harmonic
transfer takes place capacitively. Provided the
Q of the aerial tuned circuit is not lower than
that of the final tank and that link coupling
between the two is employed, attenuation of
harmonics up to 40 dB can easily be obtained.

Transmitter Adjustment

Unfortunately, it must be admitted that,
even after carrying out the measures described,
tuning up the transmitter for minimum
harmonic output can be rather a critical
procedure. First of all, the circuits are tuned
to resonance in the normal manner. Then,
observing the harmonic level on a suitable
indicator (such as the S-meter of a fairly
sensitive receiver) all circuits are retuned for
minimum harmonic radiation. When this has
been done the grid drive to the PA and the
transmitter output should still be normal,
because generally it will be found that mini-
mum harmonic output occurs at or very near
resonance in any Class-C stage. However,
this is not an invariable rule and considerable

To transmitter

Fig. 6. Suitable mains filter for the HT4E transmitter,
but applicable to the supply unit for any other type of
transmitter.

Table of Values
Fig. 6. Mains Filter for Transmitter

 C1,C2 = 001 pF
C3, C4, C5 = 01 pF
L1, L2, L3 = 30 turns 10 SWG SCC, 1-in, diam,

The RF by-pass arrangement for tank circuits.

further research into this problem is needed.
The operating conditions of the stage, e.g.
grid bias, LC ratio and electrode voltages, do
not appear to have much effect. Any trouble
from this source only arises where the drive is
limited. In the case of an 807, for example,
where 10 mA of grid drive is available, it
obviously does not matter if minimum
harmonic occurs when the circuit is detuned
from resonance until only 4 mA flows, which
is enough for the 807. But when the drive is
only just sufficient it is essential that minimum
harmonic output and resonance at the funda-
mental should coincide. No difficulty has been
experienced with the circuits in the HT4E.

Conclusion

The results achieved here have been very
satisfactory and well worth the time and effort
spent. Final tests show that the amount of
harmonic radiated with 100 watts input on 14
mc will not produce any reading on the S-
meter of the SX-28 with the TN16 converter on
42mc. This test was made with the receiver2 ft.
from the transmitter. The minute amount of
harmonic still finding its way out of the trans-
mitter is sufficient to produce a small drop in
the level of the audio signal on the TV set, no
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doubt due to the excessive bandwidth of this
receiver. Probably RF by-pass condensers
from plate to cathode in the PA stage would
clear this small residual interference but has
not been thought worth while in view of the
imminent opening of the Sutton Coldfield
station.

During the period when the programme of
work discussed here was being undertaken a
receiver was running nearly every evening and
most week-ends on 42-43 mc and harmonics
of many of the local amateur stations were
logged. The strongest signals were received
from stations using single-ended final stages
with beam tetrodes, whilst it was particularly
noted that stations using VFO’s had very weak
harmonics. The possibilities of a harmonic-
free VFO are now being investigated, since

this seems to be one solution of stopping
harmonics at the source and preventing
amplification by subsequent stages. This
would makeeasier the suppression of harmonics
developed in the higher powered stages.
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Experiments with Scale
Model Aerials

Application of the Theory of
Similar Structures

By F. C. JUDD (G2BCX)

O carry out certain practical tests and

measurements with aerials is not always
possible, especially if they are of large physical
dimensions, e.g., the vertical radiation patterns
for most aerials would prove very difficult, and
in some cases almost impossible, to plot and
in the normal surroundings of the amateur
location even the horizontal patterns would
present a problem. Also, of course, the effect
of different heights would be difficult to
determine with large aerials, especially when
the masts are half-a-wavelength high and the
performance of the aerial at a height of one
wavelength is required to be known.

Theory of Similar Structures

Small scale tests in mechanical engineering
are commonplace ; stresses in bridges are
investigated by using models, aircraft on a
small scale in wind tunnels, and the counter-
part of the wave distribution by a big ship
moving' at a certain speed through water can
be seen by towing a scale model at different
speeds in a tank. The underlying principle is
the “Theory of Similar Structures”, the
arguments respecting which apply cqually
well to aerials.

About a year ago it was decided to carry
out experiments with all the various types of

This is an ingenious approach to the problem of

visualising in space the radiation pattern of an aerial.

It enables direct comparisons to be made between

different types of aerial and it is interesting to observe

that the results obtained by the author can be checked

against the theoretical patterns given for the systems
with which he deals in his article.—Ed.

aerials likely to be used by amateurs, by
adapting this theory to models operating on
the frequency of 144 mc. This frequency
(apart from being an amateur one) enabled
aerials to be made and scaled down from the
various longer wave bands, bearing in mind
also that not only had the physical size of the
aerials to be reduced, but also the respective
heights—in the case of 160 metres the models
are 1/80th of the original size. Another
advantage in using this frequency is that
feeders of the wide spaced (600-ohm) variety
can be scaled down in near relation to the
aerial, and impedance matching in various
forms made quite accurately. Tuning and
loading aerials with normal circuits, measuring
standing waves, and so on can all be carried
out, whereas at 70 centimetres and above the
problem of matching aerials and feeders
becomes much more difficult. The most
important of all these experiments (and those
in which the amateur may be more interested)
are some of the horizontal and vertical
radiation patterns obtained from some 30
different types of aerials.

Details of the Equipment Used

For these experiments, it was of course
necessary to have means of applying RF to
the aerials. This took the form of a trans-
mitter using a ‘“‘grid stabilised long-lines
oscillator”, with a total input of approximately
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Data obtained from Model Aerials on Vertical Radiation Angles
o EQUIVALENT ANGLE OF
AERIAL %g}%%ggg HEIGHT MAIN VERTI- REMARKS
FEET CAL LORBE
‘WBJK—1, 2 or more 45/50 o o
sections 14 mc (3 wavelength) | 25/30° Over very dry ground
s, 1. o - H
WSJI%e:gt:thiéhwave 14 me 30/35 40/50° Over very dry ground
| Dipoles and folded 30/40° . .
dipoles at 3 wavelength All bands — slightly lower for Overﬁ]:;ghr OC!:)]::;]UC(I-
high folded dipole &
Long wires and : Over very dry ground
W3EDP on 20m. L4foc 30/40 40/60° Lower for h/c ground
q g Average ground, high
Dipoles, end fed wires,

7 me 30/40 60/90° angle off ends of
and W3EDP on 40 m. WAEDP
3-Element Beam at 3- o Over dry ground.

wavelength high 28 and 14 mc —— 20/30 Lower for h/c earth
Long wires - and - 3 . o Radiation diminishes
wavelength long * 1-7 and 3-5 me 30/40 60/90 as height is lowered
W3EDP with 17-5 ft. . o High angle off the
counterpoise 35 me B3040 60/98 ends
Dipoles and long Very high angles
wires at § wavelength All bands — but secondary Over average ground
high lobes at 15°
Dipoles and long Lobes of approx. Over average ground,
wires at 1 wavelength All bands — equal amplitude but higher if ground
high at 15° and 60° is dry

Notes :—Some of the above are shown in the patterns of Fig 6, but the theoretical diagrams of
most of the others may be fou:d in the *“ Radio Handbook.’

The data given will hold good for the various full size aerials and frequencies and were all

biained from dels operating on 144 me.

12 watts to a DET19 twin-triode in push-pull.
Sufficient RF was obtained from this to work
the field strength meters at several wave-
lengths distant, even with quite small acrials;
e.g. those scaled to 1/80th of the original size.
The oscillator was also modulated by audio
tone, which could be keyed with a built-in
auto-sender, having the writer’s callsign and
“Test 2" on the wheel; the whole transmitter,
including power supply, was mounted on a
chassis 18 in. X 10 in. In addition to this,
three field strength meters of the simple crystal
diode type were employed; the first was made
complete with a single valve battery amplifier
and a dipole cut to the frequency, the indicator
being a 0-500 microammeter. This proved a
handy unit to carry round and ’phones could
be plugged in so that signals could be heard
when too weak to operate the meter.

The second F/S measuring unit was con-
structed as a remote control]ed type, with a
dipole-plus-reflector spaced a $-wave, a taned
circuit and crystal diode as a separate unit, so
that the meter (again a 0-500 microamp.)
could be fed through co-axial cable to a point

near the transmitter. In this way meter
readings could be observed whilst moving the
aerial under test, i.e., when plotting horizontal
radiation patterns and measuring gain.

The third F/S meter was built on to one
end of a wand, this being a telescopic dural
rod 8 ft. long; on the other end was mounted
a jack into which could be plugged either
phones or a microammeter—or the output
taken to an audio amplifier and speaker when
used for live demonstrations. :

Other gear made and used included two
stands adjustable for height, one for mounting
the remote field meter crystal unit and its
aerial, and the other, similar, but with a
rotating mechanism, remote controlled for
mounting and turning self supporting aerials.
A scale model aerial mast (dural). with guy
wires suitably broken up with insulators and
hooks at different heights for hanging the
wire aerials, and a standing-wave meter of
rather unique design, were also constructed
and proved extremely useful. Finally, tuners
for Zepp feeding (series or parallel) and end-on
wires, a length of 600-ohm twin open-line
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Fig. 3. An analysis of the horizontal radiation pattern of the W3EDP cut for Twenty, and at a height of 40-ft. with

the counterpoise at right angles to aerial.

feeder scaled down to 1% in. wide, a Lecher
wavemeter, and more than 30 model aerials
complete the gear.

How the Equipment was Used

A few words on how the various units were
used may prove of interest and at the same
time give a better understanding of the
results that follow. For example: The
measurement of the gain of certain aerials was
made possible and a description of the arrange-
ment will show its comparative simplicity.
This was done by using the gain of the half
wave dipole, half-a-wavelength high, as the
reference 0 dB. The standard aerial was set
up, RF applied, and with the field strength

(Layout inset).

meter one wavelength high, and five wave-
lengths distant, the meter was set to read half-
scale, this reading being accepted as O dB.
A conversion chart from the Radio Handbook
enabled meter readings to be converted to
dB, plus or minus the zero reference. Thus,
the gain or loss of any particular aerial
against the standard could be determined,
providing the RF input to the aerial and the
height and distance to the remote field meter
were maintained constant. Fig. 1 is a re-
production of the conversion chart which will
hold reasonably good for most of the better
grade moving coil meters. .
Horizontal patterns were computed for
different aerials and heights and the method
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used was as follows : The aerial under test
was mounted on the rotating gear at the
required height and the field meter set to read
half scale with its own pick-up one wave-
length high and five wavelengths distant.
The aerial to be plotted was then rotated
through 90 degrees both left and right,
readings taken every ten degrees, the resultant
figures transferred to suitable circular graph

paper, and the lobe duly plotted. This applies

of course, to aerials mounted horizontalily.
Other arrangements put to use during the
experiments will be explained in the para-
graphs devoted to some of the measurements
and data obtained.

Horizontal Radiation Patterns

First, let us take the broadside horizontal
radiation patterns -of some of the aerials.
These were taken on the lawn, the soil under-
neath being fairly dry, with the aerials
reasonably in the clear apart from a few
trees and shrubs. Fig. 2 shows the hotizontal
patterns obtained from three different aerials
and also the gains of two with respect to the
dipole. The kink in the top right-hand side
of each lobe is interesting, and was probably
caused by a length of wire running alongside
the aerials, a few yards away at about 15 ft.
high. (Actually, the station counterpoise for
160 metres !). Each pattern was taken with
the aerials a half-wavelength high and it will
be seen that the dipole was set for its maximum
radiation to produce a gain of 0 dB with the
remote field strength meter aerial at one wave-
length high and five wavelengths distant—

2 metres and 10 metres respectively. The
position of the field strength meter pick-up
at this height and range is at an angle of

- approximately 20 degrees to the aerial under

test; this may account for the slight gain
shown for the folded dipole (2-wire) which
means that (@) this aerial radiates at a lower
angle, or (b) that it does have a higher gain,
or both. The theory of the operation of this
aerial is that the two wires are each making
a contribution to the radiation, resulting in an
increase in radiated power, and tests have
shown a gain of 1-5 dB.

The third pattern is that of the 3-element
closed spaced beam, which shows a gain of
6 dB. This figure was probably due to the
very careful matching of the feeder to the
driven element and the spacing of the parasitic
elements, which were 0-1 and 0-15 of a wave-
length respectively. A standing-wave ratio of
less than 2-to-1 was obtained and its per-
formance does prove the advantage of this
type of aerial over the simple dipole. It may
also be mentioned here that actual contact
was made with the 3-element beam in the
shack at one wavelength above ground with
89 at G8TL about three miles away, the
signals having to pass through a brick wall,
several buildings and over a hill. The dipole
and folded dipole gave S4-5 and $6-7 re-
spectively under similar conditions.

Horizontal Patterns—The W3EDP

Horizontal patterns taken from the models
of the 84 ft. long multi-band aerial known as
the “W3EDP” are interesting and the shape

., 80° 99° go° .
.0 70°
. 60 60'1 dB
50°
L8 at 2 Ahig i
40/ -at 14 high > 10 40°
0 9
3 8
30 9\8 : N o
7 6
207 6 0°
5 ;
4 & at 1A high .
10 3 s o)
OO { 2 0°

Fig. 4. Some vertical polar diagrams for aerials at half-wave, three-quarter-wave and full-wave in height. The
aerials are actually dipoles on 144 mc, and in this diagram the gains are not relative except in the case of those at
half-wave and three-quarter-wave in height.
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Xtal Diode unit

F/s Meter—————

Fig. 5, Arrangement devised by G2BCX to plot vertical patterns. The reference aerial is on the tripod and fed with
power from the transmitter on 144 mc. The test aerial connected back to the field-strength meter is swung on the

counter-weighted rod.

produced in Fig. 3 shows the approximate
broadside pattern of the aerial operating on
Twenty. At this wavelength the aerial shows
a lobe pattern similar to that of a full-wave
aerial, although its length at 14 mc is about
one and a half wavelengths. However, the
patterns were taken with the equivalent of
50 ft. of top wire and a down lead of 34 ft.
this being at an angle of about 60 to 70 degrees
to ground and with the counterpoise 6% ft.,
long and at right angles to the aerial. It should
be noted that the down lead also radiates with
polarisation in the vertical plane. This
produces high angle and radiation which
tends to fill in the null between the two side
lobes lying towards the down lead end, and
the shaded portions of the pattern in Fig. 3
show this.

The lengths of this aerial (referred to 144
mc) to give representation of the 20, 40, and
80 metres bands are as follows; 20 metres
89+ in.; 40 metres, 444 in.; 80 metres, 224 in.
The radiation efficiency at 20 and 40 metres
is approximately equivalent to a single dipole
at the same height, i.e. about 30.to 35 ft. For
maximum radiation the counterpoise should

Comparative readings can thus be obtained through all vertical angles.

be at right angles to the aerial and any other
position will result in some loss of efficiency.

At 40 metres this aerial produces a hori-
zontal pattern similar to a half wave aerial
with some vertically polarised radiation from
the down lead end which is again mostly at
high angles, and will be shown later in the
vertical polar diagrams.

Results obtained in practice with the full-

‘sized W3EDP aerial and used on all bands for

more than two years show it to be very useful,
and the positions of stations worked, and the
signals strengths obtained, were carefully
plotted into polar diagrams which compare
very favourably with the horizontal patterns
obtained from the models. Tests on two metres
also show that the effects of folding this aerial
to fit awkward locations result in some loss of
efficiency and distorted radiation patterns, but
with the top portion of the wire maintained at
a length of 40 to 50 ft., a reasonably good per-
formance can be obtained even if the lead-in
portion of the wire is bent a little.

Other Aerials
Diagrams will not be shown for the long
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wires of one or more wavelengths for the band
used, but tests show them to follow very
closely the theoretical patterns given in the
various handbooks. The W8JK flat-top beams,
of which a two-section model was constructed,
show very good patterns both vertically and
horizontally, and gain factors closely approach-
ing those laid down by the originator.

Dipoles with various systems of matching
such as the stub (open quarter-wave) with
600-ohm feeder, delta match, zepp feed (both
current and woltage types) and end-fed wires
all gave extremely good results.

Vertical Radiation Patterns

The broadside and off-the-end radiation in
the vertical direction is a very important factor,
and should be given considerable thought
where DX is concerned. But it will be found
that there are certain differences between the
practical and theoretical results due to the
nature of the ground and the general surround-
ings. These differences are due mainly to the
conductivity of the ground underneath and
around the aerial, and reference to Fig. 4
shows what can happen to the radiation in the
vertical direction. The patterns were taken
over very dry soil and it will be seen that they
are all approximately 15 degrees higher than
those given for a perfectly conducting earth-—
but at the same time the actual lobe shapes do
follow very closely the theoretical diagrams

given in the aerial sections of the various hand-

books.
For instance, for a dipole three-quarters of
a wavelength high, it will be seen that most of

the radiation is above the aerial with an
additional lobe at a lower angle. Over perfect
earth thislower lobe would be about 15 degrees,

. likewise the two lobes for the aerial at one

wavelength high would be at 15 and 50 degrees
respectively.

The method of plotting these patterns was
as follows : The system under test was placed
at the required height and RF applied. A
fishing rod some 15 to 18 ft. long was set up
with the butt end on the ground at a point
directly underneath the aerial, with the rod in
line with the horizontal angle of the lobe to be
plotted. At the remote end of the rod was
mounted a dipole (complete with crystal diode
and tuned circuit) parallel to the aerial, with a
twin-line carrying the DC output from the
diode down to the base of the rod and off to the
microamp meter. The rod was then fitted up
with a simple guide and pull-rope to lower and
raise it through an arc of 90 degrees around the
aerial under test, so that meter readings could
then be taken for any given angle and the
vertical lobe duly plotted. This simple method
proved very effective ; the diagram in Fig. 5
will suggest the arrangement used.

Patterns were also taken from the W3EDP,
the W8JK beam (2 section), the half-wave
end-fed aerial operating at different heights,
and the half-wave folded dipole at a half-
wavelength high.

The diagrams and chart of Fig. 6 show the
results obtained. Perhaps a word or two on
what these patterns mean may be of some use
to the newly-licensed operator, who has yet to
decide on an aerial system for his station. For
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Fig, 6, Vertical radiation patterns given by some other model aerials at different heights.
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example, the radiation in the vertical plane
from the half-wave aerial for different bands
and heights : On 160 metres with a height of
30 to 40 ft., most of the radiation goes up at
very high angles and is only suitable for short
skip distances, i.e., up to about a 1,000 miles
under very good conditions, whereas on 20
metres at the same height the vertical radiation
is at a much lower angle (around 30 to 40
degrees) and is more useful for distant com-
munication. But if the height is raised to around
45 to 50 ft. it will be found that most of the
radiation is at high angles for 20 metres, with
little or no change on the Top Band. So the
choice of height is of some importance when
putting up an aerial, especially one for multi-
band operation, and a study of the theoretical
radiation is well worth while. Generally, for
DX working on 10 and 20 metres, an aerial
which provides low-angle radiation is desirable,
but these take the form of beams or arrays
which have a rather limited horizontal field.

Recommended types, apart from rotating
beams, are the “WB8JK” single-section half
wave ; the stacked arrays, providing plenty of
height is available; but where space is
restricted, both in length and height, then the
folded dipole or single-section W8JK beam are
both very good aerials. For multi-band opera-
tion the W3EDP or the 132 ft. end-fed or zepp-
tuned wire is to be recommended.

Conclusion

Many interesting hours of experiment have
been enjoyed with the models, and demonstra-
tions have been given from time to time to
local groups together with lectures on the
theory of transmitting aerials by G2FLG ; to
him, thanks are due for his help and co-
operation with the writer. It is sincerely hoped
that the foregoing paragraphs discussing these
experiments will be of some interest and that
others may be encouraged to further the work
on a most fascinating and useful topic,

Better Clapp Oscillator

Constant Qutput with Increased
Frequency Coverage

By R. S. J. SMITH (G2DCI)

HE “Clapp” or series-tuned Colpitts
oscillator is without doubt excellent for
frequency stability, but suffers the dis-
advantage of giving wide variation in output
if made to cover any appreciable range. The
isolation which produces the stability is also
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The circuit suggested by G2DCI to improve the
performance of the Clapp over a wider band of output
frequencies. CV1, CV2, are ganged to give constant
capacity variation, and values are shown in the table.

made poorer with increased series capacity—
but can be restored with a proportional in-
crease in parallel capacity.

To maintain constant output and isolation
the circuit herewith was devised, giving these
desirable features. The only essential is that
the series and parallel variable capacities be
made to increase in the same ratio as originally
given by the series and parallel fixed capacities.

With a suitable inductance value the circuit -
shown will cover the Top Band fully and with
multipliers all bands up to and including
420-460 mc.

This latter requires three tripler and three
doubler stages. If reasonable care is taken
with the mechanical construction the signal
can be made T9x on 70 cm.

Table of Values
Clapp Oscillator with Constant Capacity Variation

C1 = 95 puF, silvered mica
C2, C3 = -001 pF, silvered mica
C4, C5 = 100 ppF, silvered mica
C6 = -002 uF, silvered mica
CV1 = 5-65 ppF, variable }ganged to give constant
CV2 == 25-350 uuF, variable § capacity change ratio
R1 = 100,000 ohms
V1 = 6J5 (or half 6SN7)

POINT ON DX WORKING

We would refer those readers who want a
clear understanding of amateur procedure (in
the DX operating sense) to our DX Operating
Manual. 1t covers in detail the technique of
DX working and operation on the amateur
bands generally. The price is but 2s. 8d. post
free—order on the Circulation Manager, Short
Wave Magazine, Ltd.,, 49 Vict